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Blackpool,    Si.    Annes    and     Lytham 

Tramways    Co..    791.    8S2 
Bombay   Eleclric  Supply  &  Tramways 

Co!.  23.  62.  181.  823 
Bordeaux    Electric   Tramways  Co..  601 
Bnurnrmoulh      &      Poole      Elcclricily 

Supply   Co..   148  _    „ 

Brazilian    Tr.aclion,    Light    «■•    Power. 

148.   310.   aXi.  759 
Brisbane    Electric    Tramways    Invest. 

mi-nt    Co..    567 

:  &  Carriage  Co.,  148 


I;, -.11 

I '.in 


\'in- 


376 


....    Co..    3<5 
:,A     Eleclric     Railway 
«.   823.  862 
Ir.action  Co.,  20,   90, 

"l  ranitormer    Co.,  343 

„iv  Co..  esa 

.i    &     Helsby    Cables, 


&     KinKinglnn     Electricity 

Supply    C*orp<»rntion,    217. 
eniK  Airr«   Port   \  City  Trnmwayj 

Co..    Ltd,,  832 
llrri.    7.59  .    ..  ^ 

rm.ih    El.rlrir   Tramway»  &   LilJtil- 

iril'    C..  .    Xil.    8.'iS 
1.  nil",    11,  Mri.    Supply  Corporation. 

jn    :ir.    t7:i.  fist.  7.'>9 


148 


635 


(    .11^  .i.|.  r»  (able  fl' Contlrucllon  Co.. 

(   ill' 'I'll  r'n      Share      JV      Investment 

lni.l,    fflffi 
Canndinn    General    Ehrlrlr    Co.,   344, 

7111 
(  .i|i<-    Electric   Trnmwoy*.    608,    033. 

661 
I    ,,,.     Town    Con«<.lid»lid    Trnmwayi 

i.n.1    Ijind    Co..    89 
(         ,  ,  I  K.ViM.      Ml;  ,ti    Co..     aS3 

Co..  148 

I  lilt    »    Cliy 
...    184 
-  V  Ck).,  »17 

.  ...',  I.M.I ■•*.  lie.  M6  , 

I  hlllnn    Kicniir     i  ramwjijr    4     L\ff\l 
Co..    473 


CiTV  Notes — continued. 

Citv   &    South    London    Railway    Co., 

'148 
Citv  of  Buenos  Aires  Tramways  Co., 

183,    001 
Citv     of     London     Electric     Lighting 

Co.,    183 
City  .Supply  Co.,  of   Victoria,  310 
Cleveland   Trust,   633 
Clyde    N'alley    Electrical    Power    Co., 

Companies    struck    off    the    register,     . 

119.  503,  759.  822 
Consolidated    Electrical    Co.,    54 
Cordoba     Light,     Power    4    Traction 

Co.,  758,  821 
Costa    Rica    Electric    Light    &    Trac- 
tion Co.,  790,  855 
County     of     Dorset     Electric    Supply 

Co.,   181,  247 
County    of    Durham    Electrical    Power 

Distribution    Co.,    442,   663 
County    of     London     Electric     Supply 

Co.,    148   ■ 
Crompton   &   Co.,   22,   53 
Crossiey    Bros..    279 
Cuba    Submarine   Telegraph    Co.,   504 
Cuban    Telephone   Co.,    535 
Davey,    Paxman   &   Co.,   55 
Davis   &  Timmlns.    312 
Delabole    Electric    Light   Co.,  567,602 
I3ick,    Kerr  &   Co.,   502,   566 
Direct    Spanisll    Telegraph    Co.,    374 
Direct    United  Slates    Cable   Co.,    89, 

473 
Direct    West    India    Cable    Co.,    376, 

407 
Drake  S:    Gorham,    601,    662 
Dublin    United    Tramways    Co.,    89 
Dumbarton    Burgh    &    County    Tram- 
way   Co.,    312 
Dumb.a'rton    Tramwavs    Co.,   .343.    375 
Dundee,    Broughtv    Ferry    &    District 

Tramways    Ci.,    375,    440 
Eastern     Extension,     Australasia     and 
China    Telegraph    Co..   343.    759 
Eastern    Telegraph    Co.,    408,    791 
Edison    &    Swan    I'.E.L.    Co.,    Ltd., 

632,    694 
Edmundsons     Electricity     Corporalion, 

21,  88 
Electric    &    General    Investment    Co., 

119,    148 
Electric    Construction   Co.,    69a 
Electric   Light  &   Power   Supply   Cor- 
poration   (Sydney),    86 
Electric    Supply.  Corporation.    181 
Electrical     &     Industrial     Investment 

Co.,   54 
Electrical   Securities  Trust,   7.59 
Electro-Bleach     &     By-Products,     248, 

376 
Empire    District    Electric    Co.,    .568 
l'"airbairn     Lawson     Combe     Barbnur, 

312 
Ferranti.   53.5.    600 
Fras.  r   &   Chalmers.   89.    599 
French   electrical   compjinies,   22,   216, 

758 
Fuller   .Accumulator   Co..   823 
General   Electric   Co.,   54,   86 
German   electrical    companies,   .53, 118, 

342,   441,  502.  726.   791,   854 
Globe    Telegraph    &    Trust    Co.,    407, 
442  „       „., 

Halifax  &  Bermud.as  Cable  Co.,  3(5, 

407 
Harris,  J.    F.   &   G.,   184 
Henley's    Telegraph    Works    Co.,    W. 

t:,   248 
Holophanc    Co.,  375,   599 
Hornsby    &    Sons,    R.,    695 
Huelva   Gas   &    Elwlricity   Co.,   567 
Humphrey   Pump    Co.,   855 
Hurst,    Nelson   &•   Co.,   504 
Hvdro-Elcctric      Power     &      Metflllur- 

■   gical    Co.    (Tasmania).   632 
Indian     Electric    .Supply    &    'Ir.action 

Co.,    604 
India-Rubbcr,    Gulla-Pcrcha    &    Tele- 

graph    Works.    790,   853 
Indo-European   Telegraph   Co..    604 
Inti-rnalional    Light     &     Power    Co.. 

375.    663,    726,    792 
Isle     ol     Thanel     Eleclric     Tramways 

and    Lighting    Co.,    821 
Italian   electrical    companies,   635,    727 
Italian    Westinghouse    Co.,    Th.-,    120 
Kalgoorlie   Electric   Power  &   Lighting 

Corporalion,    442 
Kalgoorlie    El.ctric   Tramways,   118 
Kamini>liquia    Power    Co.,  44,    667 
Ken«ington  &    Knighlsbridge    Electrii; 

Lighting   Co.,    183 
Lanarkshire    Tramways    Co.,    118 
Ijincn.hlre     Dynamo    &     Motor    Co.. 

442 
Lisbon    Electric    Tramways,    667 
Liverpool    l>i«lricl    Lighting   Co.,   343, 

37«  I 

l.lv.-rpool  Overbiail  Railway  <o.,  120 
laindon  «i  N  -W.  Railway  Co..  217 
Mndiin    &    Suburban    Trarliim    Co., 

183 
l/inilon    Electric   Railway    Co.,    148 
l^owrr   Thame*    Land    tk    Power    Co., 

440 
Morkay   Compnnii .,    312,   727 
Madrnit    Electric    Supply   Corporalion, 

83 
Mailrai  Eleclric  Tramw,.|y<  (1904),  442 
Manan*  Tmmwnyt  k   LiKht  Co.,  279, 


Manila    Eh- 
Corp-ir., 


ic   Railroad    «i    Lighting 
n.    874 
H.i(«»v   Co.,  769.  820 
'  ..'.■'■  .1     Marine    Com- 
1,    87,    791 
Irgraph     Co.. 


"73 


Ca Kii 

Mmhrr  ft   Plan,  946 


Citv  Nona — continmed. 
Melbourne    Electric    Supply    Co.,    248, 

790,    852 
Metallic    Seaijiless    Tube    Co.,    632 
Metropolitan     District     Railway     Co., 

148 
.Metropolitan   Electric  Supply  Co.,   18;! 
Metropolitan    Railway    Co.,    148 
Mexican    Tramways,    Light    &    Power 

Companies,   695 
Monterey    Railway,    Light    &    Power 

Co.,   632 
Montevideo    Telephone    Co.,    534,    599 
Montreal   Light,    Heat   &    Power    Co., 

635 
Montreal    Tramwavs    Co.,    279 
Municipal    Tramwavs    Trust    ol    Ade- 
laide,  823 
Nairobi     Electric     Power    &    Lighting 

Co.,    374 
National    Electric   Construction  Co.,  21 
National    Gas    Engine    Co.,    148 
National   Telewriter   Co..   599 
Newcastlc-upon-Tvne    Electric    Supply 

Co.,  54,  7.58 
New   issues,   119,   504 
New     St.     Helens    &    District     Tram- 
ways Co.,  567 
.Northampton   Eleclric  Light  &   Power 

Co.,    217 
Northern     Ontario     Light    &     Power 

Co.,    148 
North    Melbourne    Electric    Tramways 

and    Lighting  Co.,    19 
Norwegian   Hvdro-Electric  Works,  727 
Norwich    Electric    Tramways    Co.,  601 
Oe'likon     Machinery    Works,    789 
Official  notices  re  companies,  19,  183, 

246,    503 
Oldham,     Ashton     &     Hyde     Eleclric 

Tramways    Co.,    217 
Oriental    Telephone    &    Electric    Co.. 

Oxford    Electric   Co.,    312 
Pacific   Gas  &   Electric  Co.,  218 
Para    Electric   Railways    &    Lighting 

Co.,    183 
Parsons   Marine   Steam   Turbine   Co., 

667 
Pctrograd    Electric     Lighting     Co.     of 

1886,  The,  440,  663 
Portarlington  Electric  Light  &■   Power 

Co.,   759 
Power   Gas   Corporalion,    695.   7.59 
Provincial   Tramwavs   Co.,   695 
Puebla     Tramway, '  Light     &     Power 

Co.,  55,  217 
Quebec     Railway,     Light,     Heat     and 

Power   Co.,  501 
Rangoon   Electric  Tramway  &  Supply 

Co.,   19 
Reduction  of  capital,   535,  601,  663 
Rosario    (..Argentina)    Electricity    Co.. 

148 
Roumanian    A.E.G.,    148 
Russian    (1886)  Co..    The,    .5.55  _ 
Russian   electrical   companies,   54,    182 

408,  440,  442,   758.  823 
Russian    joint   stock    companies.    148 
Russian     Rubber     5:     Telegraph     Co., 

The,   120 
Ruslon,    Proctor    &   Co.,    695 
Ruthin    Eleclric    Supply    Co.,   791 
Rvland's    Electro-Plating    Co.,    280 
Sl._  James'    &     Pall     .M.all     Electric 

Light  Co.,   56 
Sao  Paulo  Tramway,  Light  &  Power 

Co..   118,   473 
Shavvinigan  Water  &   Power  Co.,  407 
Shecrne«s    &    District    Electric   Power 

and  Traction  Co..  20 
Shropshire,    Worcestershire,    &     Staf- 
fordshire  Electric    Power  Co..  601 
Siemens     and     Sehuckerl      Group     ol 

Companies.   854 
Singapore    Electric    Tramways.    87 
Souih   American   Light   &   Power  Co.. 

.55 
Souih      Metropolitan     Electric     Light 

and     Power    Co.,    217,    312,    3.4. 

568,   601 
Southern  Brazjl   Electric  Co.,  663.  694 
Southern    I';ieclric    Tramways    (Buenos 

Ayres).  374 
Standard    Wavgooil    Hercules    (Auslra- 

lia),   89     ■ 
Stewarts  &    Lloyds,   279 
Stock   Exchange   notices,  23,   184.   376 
Stone   &   Co..   J..   89 
Swiss  Brown.  Boveri  Co..  The.  473 
Swiss   Escher,   Wvss  Sc  Co.,  662 
■Telegraph    Conslruclion    &     Mainten- 
ance  Co..   54 
Telephone    Development    Co.,    217 
TralTord    Park    Estates.   588 
Tucuman  Tramways,   Light  K    Power 

Co.,    474 
Tyneslde       Electrical       Develnpmmls 

Co..    248 
Tvneside      Traniwavi     &      1  ramroad 

Co.,  ai8 
I'n.lcrground    Electric    Railways    Co.. 

ol    I.onilon,    161 
I'nited    |.:iectric  Car  Co.,  .343.  407 
United    Electric    Tramways    ol    Cara- 
cas,  633 
Inilcd    River    Plate    Telephone    Co.. 

504 
Venezuela      Telephone      III      Eleetrlr  il 

Appliances  Co.,   791 
\  icker.,   183 
Victoria      Fall.     *     Tlan.vnal      Po«rr 

Co.,  S1«,  278.  895.  822 
Waste    Heal    *    Oa«   Electrical    Gene. 

rating   Slationi,   248 
Wavgnn.|.Otl<.    68 
We.t      India     ft     Panama     Telegraph 

Co..    M7.   001.   681 
We.lern     Telegraph     Co.,     699,     801, 

861,    759 
W...lern    Union    Telegraph    Co..    120, 


ClTV  NoTBS — continued. 

Westminster  Electric  Supply  Cor- 
poration,   183 

White,   J.   G.,   &   Co.,   22,   791 

Winnipeg    Electric    Railway    Co.,    442 

Yates   «i   Thorn,   567 

Yorkshire    Electric   Power  Co.,   182 

Yorkshire  .(West  Riding)  Elc.ctric 
Tramways   Co.,   791 

"  Z  "  Electric  Lamp  Manufacturing 
Co.,  633 


Coal     and     the     use     of    electricity     in 

mines.   Output  of,  538 
Coal   mining,  289 
Coal  prices,  323 
Coal   supplies,   114 
Coal   supplies.   Electricity   supply   works 

and,    738 
Coinage    and    the    metric  system.    Deci- 
mal,   481,    485,    516,    570,   580,    735. 

649,  644,  698,  771.  834 
Coke  as  a  boiler  fuel,  838 
Colliery    pumping.    Turbine    pumps    for. 

by'  R.  H.  Willis.  316 
Combustion     engines.     Convertible,     by 

A.  E.  L.  Chorlton,  328 
Commercial    electrical     association,     .\. 

674 
Commutating    device,    A    self-adjusting. 

by    Prof.    Miles    Walker,    414 
Companies      in       war-time  :       European 

electrical,    609 
Compressed   air    explosions,    691 
Condenser      auxiliaries,      Energy      con- 
sumption   in,   508 
Congress,     1915,     The     Tramways     an.l 

Light    Railways    .Association,    102 
Consular   notes,  10.    109,   237.   428.   .526, 

587 
Consular      reports :       Ought       we       to 

grumble,  419 
Consular  service  again.  The,   323 
Consumer,    Increasing    the   cost   to    the, 

569  ... 

Consumption    in    condenser    auxiliari.-s. 

Energy,    508 
Contract  to  supply   machinery.  Damages 

on    breach    of    a,    459 
Contract,  The   suspension   of   a,    173 
Contracting       industry,      .Apprenticeship 

in    the  electrical,   by  A.   H.    Dykes. 


CoKiRACTS  Closed— 
.Aberdeen,  46 
Aberdeen   line.   786 
Aldcrshot,    211.    S49 
Argentina,  49S 
.Ashton-under-l.vne,    112 
Australia,  78.   112.   177.  212,  '275.  : 

338,   372,   403.   469,   49K.    iiW 

721,  786,   849 
Aylesbury,  372,   4.36.  656 
Ularnsley,    112,   436 
Harrow,    144,   409 
Batlev,  46 
Batlersea,   144.   .564 
Bedford,    78,    6S9 
Beleek,  436 
Belfast,  307 

Belhnal  Green,  113,  372.  «i; 
Bexhill-on-Sea,   403 
Blackpool,   275 
Bolton,    15 
Boolle,  436 
Bradford,   78.  498 
Brentford,  17 
Brighton.   1.5.  818 
Bristol,    144.    307,    436,    627.    818 


Br 


ulslai 


6.56 


Bundoran    (Co.    Doneg.al).    Iii 

Burnlev,  469 

Bury.  '46.   403 

Buxton.  436 

Cape  Town,  .5.30,  .531 

Chester.  177 

Chesterfield,  113 

Chorlev,  563 

Coatbridge,  307 

Colchester,    78,    5,30 

Coniston,  144 

Coventry,  307 

nartfor.'l,   212.  a39,   499.  7.54 

Derby.  46,  469 

Donc'asler,  113 

Dover,  78 

Dublin,  .563 

Eccles,   46.   78 

Edinburgh,    498,   689 

Elland,  &7  • 

Erilh.    177.    469 

France,  375 

l-'ulham,  78 

Gillingham    (Kent),    78,    786 

Glamorgan,   4(i9 

Glasgow,     144.     212.     275.    3.39. 

5:10.  627.  6.56.  f*~9.   788.  818 
Gla.s    Houghton.    627 
Government    i.inlnicls,   113,    341, 

,5:10,    689.   SIS 
Grai.gemoulh.  78 
Great    N.Mlhern    Railway,   7S 
ailh,  40:l,   fti6 


,  7.51 
,  470 


217 


iighi 


Brake  Cc 


667 


llalila 

Ilimniersmilb.  436.  56* 
llampshiie,   212,    .5K 
lli.lingil.n.  4:16 
l|,l„l,n    Bridge.   48 
llenlord.  4»R 
lletwno.1.    Il:1.    241 
lli.lndiilh.    177.   5.10 
llolvhead.   144 
lloh«ell.  S75 
ll.ii.ham,  .307 
Hull.    15.   212 
lllord.    849 
Kelghlev.   78.   470 
Kendal.  46 
King.ti.n-onThame..   178 
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CuNTKACTS    CLOSKL) — continued. 
Ledbury,   113 
Locds,    78 
LcLk,   78 
L.ith.  1J» 
Liverpool,    47,   '331) 
London,    15,    47,    78.    113,    144.    275. 

373.  403.  43(i.  498.   530,  5(j3,  G37. 

«o7.  (lau.  78U.  818 
London   Coonly   CounL-ll.   47.    78.    113. 

144,   41)8,   53U,   o&i,   Ii'i7.  Ii57,    78li, 

818 
Lowestoft,  403 
Loton,   15.   818 
MaidenlKMd,   47 
M-ilvcrn,   531 
MMnclnsttr,    47,    178,    47(1,    ,"i(il,    i;->7. 


M..rthjr    Ivdlil,    113 

Mi-tropolitan    W.iicr    Bo.ir.l,    (ij7 

Middleton,   33!),   751 

Mirfield,   78 

Morlcy,  78fi 

Muizenberg    (Cape    Province),    531 

Napier   (N.Z.),  307 

New   Zealond,   47,  275,  307,   5G4,   057, 

818 
Newport    (Mon.),    531.    7S(i 
Noneaton,   15,   14 1,   7Sli 
Oldham,   15,  113 
OswnWtwistle,    144 
I'eterboroujih.    78 
Plymouth.    113.   5«4 
Kamsbottom.   531 
K.iwtcnstall.    564 
Ke.iding,  212 
ReiR.nte,  307 
Rochford    (Kssex).    144 
Rothcrham,    78,    178,   212,    4;)S 
RuKby,  15 
Ryde,    849 
St.    Marylebonc,    95 
St.    r.incras,    15,   372.   U9U 
Salford.    47,    78,    178,    212,    307,    3OT, 

470,  564.   "21 
Sheffield.   78,   212,   403,   754 
Southampton,    15,    47,    178,    4!)1).    754 
Spain.   818 
_Spenborouj*h,    47 
Stepney.  437.  627 
Stirling.  275 
Stockport,   78.   339.   754 
Stralford-on-.'\von.    531 
Stretford.  372.   627 
Sunderland,    113,    241,    372.   531,    Ii57 
Sydney.  T8,  498 
Tasmania,    113,    498,    721 
Taunton,   564 
Torquay,  499,    786 
Tynemouth,    531 
Venezuela,   818 
Walsall,   372,   63S 
Walthamstow,   COO 
Watford,    15,    47.    178,    499,   G2S 
Wellington    (M.Z.I.    47.    057 
West    Bromwich.    47.    531.    628 
W.-vmouth,  372,    628,    734 
Wigan.  212 
Willesden,  178 
Wimbledon,   78,   596 
Winchester,  47 

Wolverhampton^    78,    437,    499,    786 
Woodford,  178 
\\ooiwich,    178,   499 
Worcester,  144,  531,  786 


Ct>sTKACi3  Open — 
.Vberdare.    307 
.\herdeen.   595.    627.    656, 
.Vdelaidf.    14.    46.    78.    112.    143.    177. 

211.   240.   274.   307,   627.   (i56.   689, 

?21,   753.    786.  817.   848 
.Mdershot.  689 
Athy,  627,  656,  689,   721 
Australia,    14,  46,    78,    112,    143,    177, 

311,  240,  274.  307,  338,  371,  402. 

436.   469.   498.   530.   563.   595,   627, 

656,   689.  721.   753.  786.  817,  84S 
Aylesbury,    112,    240 
Barking,  14,  46,  78 
Barrow-in-Furness,    595 
Beaufort  West    (Cnpd.    46,    78,    112 
Beckenham,    721,    753 
Birkenhead.   469.    785 
Birmingham.   307 
Blackpool.    177 
Bootle.  469 
Bow.   307.  338.  371 
Bradford.   112.   530.   562,   590.   627 
Brighton,  7,53 
Brisbane,    240,     274.     307.     469.     627, 

656.   689.   721,    753,   786,   817,   848 
Bristol,  113,   144,   177,  211,   240,   338, 

371,   847 
Burnley,  338,  371 
Canada,   027,   6.-,6 
Cape   Town,    530,    562 
Castlelown-Bere.    338 
Chatham.  596.  627.  656 
Darlington.    144.    409.    498.    818.    848 
Dublin.    14.    46.    78.    113.    498,    530, 

563.  596.  627 
Dundee.    371.    402.    498.   689 
Dunedin.  275,  307,  338,  371,  402,  436, 

.5.30.    563 
Durham.    721 
Karbv.    177.    211 
Kerb's.   46 

Edinburgh.    14.    46.    78.    .307.   .338.  371 
Knniskillen.    .590.    627.    Cr,C,,    689 
Krilh.  14.  46,  78 
Exeter,    403 
France,  27.'; 
Glasgow.   177.    530 

C.oulburn     (N.S.W.).    498.  595.  627.  0.56 
Grcysloncs    (Co.    Wicklow),    436.    409. 


CoNTRlcra  Opin— conlinutd. 

Ilalifiv,  371.  436 

ll.,LiMii.  i.mllb,    436,    46D,    530 

ll.,iii|.>i,a,l,    818,    848 

U.iwihorn    (Vic),   311,    210,    275.    307 

338 
Hawthorn,  211,   240,  275,   307,   33b 
Hull,  46,   78 
II lord,  656 
Islington,  307,  847 
J.,pan,   027 
Johannesburg,.  HI.   177.  211.  2111.  275 

307,    338,    371,   403 
Keighley,   403 
Kensington,    338.    371 
Kingston-upon-llull.    14.    46 
Kirkcaldy,    275,    307 
l.an.uk.    .530,   563 
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l.i  iih.  112 

Liltltborough,    430,    469,    498 

Liverpool,  371,    402,   818 

Lun.lon,   112,   177.   211,   240,   307.  338. 

371,     403,     436,     530,     563,     596, 

689,    721,    733,   818.   848 
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Kilmallock    (Co.    Limerick),    430 

Kilmarnock,    784 

Kilrea    (Co.    Derrv),   538,   687 

King's  Lynn,   Hi,   273 
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Kingston-on-Thanus,     175,    339,    784, 
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Kirkheaton,   436 
Larne,  631 
Latchford,  561 
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Leek,   495 
Leicester,  141,  690 
Leigh,  401,  538,  687 
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Lorwick,   273 
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Lincoln,   75,  206 
Littleborough,    687 
Liverpool,   561,   719 
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Llanelly,  784 
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430,  561,    687,    784.    816      " 
Loughborough,   435,   784 
Lowestoft,    401 
Luton,   44,   435,    631,   816 
Lymington,   401,  561 
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•    Maidstone,  44,  561,  846 
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528,   631,   687,    719,   751,    7S4,   816, 

Mansfield,   13,   143 
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Marsde  i,    206 
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Melbourne    (Derbyshire),    75 
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Merthyr   Tydfil,  590 
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Middlesbrough.    590,    846 

Middleton,    336 
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Monaghan,   621 

Morlev,  784,  847 

Mossel   Bay   (C.P.),    176 

Motherwell,  369 

Mutford  and   Lothingland,   719 

Nantwich,    75 

Narvan,  239 

Nelson,  206,  621 

Newcastle  (Co.  Down),  631,  784 

Newcastle-on-Tyne,  435,  690 

Newcastle-under-Lyme,   76,   496 

New  Earswick,  369 

Newport    (Mon.),   401,    536,    687 

New   Quay,   751 
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719,  751,  847 
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North   Sydney,  653 
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Nottingham,  45,  239 
Nuneaton,   143,   654,  784 
Redditch,  76,  784 
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Perth,  435 
Perth   (W.A.),  462 
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Settle,  76 
Sevcnoaks,  76 
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Southend-on-Sea,   142,   239,   401, 
Southport,   622 
.Sowcrby  (Yorks.),  176 
Spain,   12,  75,  305,  400,  430,  4'J5, 


528, 


Spenborough,  45,  847 
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Tunbridge  Wells,  13,  238,  496,  654 
Turton,   306,   633 
Tvnemouth,   816 
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Westhoughton,  78 
Westminster.  13 
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Windsor,  370,  435,   539 
Wirksworth,  176 
Wirral,   142,   688,   847 
Wisbech,  816 
Wolverhampton,    200,    490,    O'JO,    688. 
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Brighten,  Malcolm  &  King,  718 

British   Diespl  Motor  Vessel  Co.,   750 

British  Drawn  Wire  Lamp  Co..  401, 
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British  Electric  Automatic  Machines, 
334,   400 

Bryant    Trading    Syndicate,    139 

Central   Wireless  Co.,  653 

Cicoy    Magneto  Co.,   845 

Consolidated  Diesel  Engine  Manu- 
facturers,   "4,    174,    304,    588 

"Dae"    .Accumulator    Syndicate,    610 
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and   Power  Syndicate,   74 
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Leskole  Co.,  272 
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Maxim    Lamp   Works,  750 

Meldrum    Bros.,    560 
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tric  Lamp  Co.,  204 
Renew    Electric   Lamp  Co.,  783,  845 
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Spanish     National     Submarine     Tele- 
graph,  174 
Spiral    Regulating    Dynamo    Co.,    368 
Stolz    Electrophone   Co.    (1913),    718 
Straus  St   Co.,   304,   334 
Tcleradio    Electric   Co.,    686 
Turbine    Development    Co.,    272 
Nenner's    Electrical    Cooking   &   Heat- 
ing Appliances,   74,   304,   526 

Localising  bullets,  A  simple  radio- 
graphic method  for,  by  L.  Crouch, 
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Locomotives,      Comparative      costs      of 
various   types   of   pit,   234 
■  London  &  South-Western    Railway  elec- 
trification, 390,  431,  449,  548 

London-Birmingham-Liverpool  Tele- 

phone,   340 

London  County  Council  electrical  em- 
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London  County  Council  Tramway 
wages,    179 

London  Electrical  Engioeen  (Imti- 
torial    Force).   471,    787 

Lorries,    Electric,    658 
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Transformer  core,   bv  H.   M,   Lacey    ' 
and    C.    H.    Stubbins,    424 
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Low-priced    electric    vehicle.    A,    79 

Lubrication    bi   Diesel    engines,   557 
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Machinery,     The     British      standardisa- 
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M  I.  II   iis;ition    by    rotation,    244 
I  I. in,    Arranjjing    nails    by.    37 

M    i.iii  t,,s     for     igmtiun     purposes,     l4t, 
.MK    540 

Maintenance,    Direct-current    motor,    by 
S.    Lees.   836 

Manchester-Bury    Line,    Third-rail    con- 
struction on  the   L.  &  v.,  315 

Manchestior     Corporation     gas     under- 
taking,  The,   414 

Manchester     electricity     supply     under- 
taking,  by   S.   L.   Pearce,  413 

Manchester  dispute,   A,  824 

Manufacturers'    association,    New,    845 

Manufactures    prohibited.    Enemy,    2 

Marine  engines,  Keinolc  control  of,  628 

Mathematical    notation,    404 

M'-asurements,    Struboscopic    frequency, 
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L.    A.    Hawkins,    158 
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I'lal    spray    prucessei    in    engineering, 

by    J.    Calder,    Ml 
Iler^    approved,    .'OS 
Metric     system     and     decimal     coinage, 
4«l.    48.1,    516,    .170,   SHO,    635,    643, 
644,  698,  771.  834,  864 
^I'Xican        Ir.imwayH. — 'two        manage- 

■I.  lico,    265  ' 

Menico,    Gno<l    new.    from.   773 

Mill.   An   electrirally-driven,   29 
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for    steel,    7 
Mill,   and   ferin.tie,.    The    ca.e    lor    the 
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Mine,.    Klertrir    signalling    In.   OS 
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Modern  electric  elevator.  The,  by  D. 
LindHuist,   486 

Monopoly   question   in   Germany,   835 

Mosquito  exterminator,  An  electrical, 
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Motor-car  fittings  in  the  U.S.,  Stan- 
dardising   electrical,    93 

Motor-car  lighting  regulations.  New. 
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Motor-car    running    costs,    Electric,    126 

Motor  maintenance.  Direct-current,  by 
S.   Lees,  836 

Motor-starting   by  wireless,  437 

Motors,  E.A.C.  drum  type  control  gear 
lor  A.C..  131 

Motors  1  have  met,  Some,  by  E.  F. 
Butler,  239 

Multicore  cables,  by  "  Commercial," 
774 

Municipal  Electrical  .Association,  In- 
corporated.— The  use  of  electric 
vehicles    in   municipal    service,    25 

Municipal  electrical  trading,  in  Aus- 
tralia,   709 

Municipal  service.  The  use  of  electric 
vehicles   in.— I.M.E.A.,    25 

Municipal  Tramways         Association 

(Inc.),   Annual    conference,   405,    420 

Municipalities,    Excess    profits   of",    7G0 

Aluiiitions,    Metropolitan,    290 

Munitions  output,  Electricity  and  the, 
545 

Munitions,  The  appeal  from  the 
Trenches    for    more,    482 

Munition    workers    and    recruiting.    8U3 


In  nubmnrlnp,  4ri4 
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National    Physical    Laboratory    in    1914- 

15,  The  work  of  the,  6,'  61 
Nationalisation    of   electricity    supply    in 

Germany,    771 
Navy's  need  for  skilled  engineers.  The, 

565 
Negligence,    Electric    railways    and    the 

law   of.   270 
"  Neutral."    "  Enemy  "    goods    passing 

as     322 
New     British     industry     (dry     batteries). 
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278 
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598 

Anglo-Russian    Efigineering    Co.,    820 

Arcorundum    Abrasives,    789 

Bachclet    French    Syndicate,    52 

"  Ballantvne  "     Submarine-Craft     De- 
tector   and    Telegraphs,    246 

Beacon    Carbons,    116 

Berry   &   Hayward,   116 

Birmingham    Central    Supply    Co.,    86 

Butt,  F.   R.,   &  Co.,  757 

Cahlrciveen    Electric    Light    S:    Power 
Co.,    53 

C.E.C.,    Ltd.,    472 

Comparri      Wireless     Control      Syndi- 
cate,   147 

Copper    Depositing    &    General    Engi- 
neering Co.,  820 

Cresol   Chemicals,  472 

Electric    Lamp   Repairs   Co.,    18 

Electric   Safety    Hoists.   246 

Electrical       Manufacturers'      Co.      of 
Great    Britain,  851 

Electro  Allovs,   278 

Electrode   Company   of   Sheffield,    439 

Karr   &   Co.,   J.,    86 

Feltham  &   District   Electric  Lighting 
Co.,    501 

H.S.M.    Patent    Belt    Fastening    Co., 
472 

Husband,    F.,   86 

llford    Dry   Battery  Co..  472 

Industrial    Invention.    346 

Institute      of      Industry      (of      Great 
Britain    and    Ireland).   439 

Irish     Hydro-Electric    Syndicate,    216 

Jacobs.   W.   A.    &    R.   J..   501 

Killorglin     Electric    Light    &     Power 
Co.,   246 

Leach   «i  Co.,  S.   G.,  ,'i34 

Lindsay   &   Williams,   278 

Ixindon    Glass   Works,    19 

I.owa    Engineering    Co.,    IS 

Marsh    Bros.    (Electricians),    JOII 

Mica    Lubricant   Co.,  5»J 

■flilton    Accumulators,   309 

Motor      Engineering      Co.      (Notting- 
ham),  598 

New    Era    Signs,   116 

Newtons    (Camlwrni),    789 
O'Neil',    kttorder    Syndir.ite,    789 

Patent   Lighting   Co.,  846 

Peerlr-,,    Seamless    Rubber    Co..    V.I 

I'htjfnix   Armouring  &  (able  l.i.,   14? 
Prnduclive    Engineers,    820 
yuasi    Arc    Co.,    France,    TX, 
RamMlen   Green.    180 
Kunbaken   Magneto  Co..  278 
RuHell  *  Co.,  J.,  116 
Sanders  &   Co.,   W.,   861 
Seear,    Scott    ft   Co.,   3<2 
Siluminile    In.ulntor    Co.,    63 
Smelhwirk    Machine    .Shop..    147 
Smith,    Lemon    *    Stewart.    .'142 
Snvrbr    Kl.Tlrlr    Fiirnare    ('.,.,    215 
Slaine,    IVni.illle    Co.,    406 
Telrpml,   147 

■relci.hrtne    Mnnutarturing    Co.    6;)! 
Trrdelect    ICnglncering   Co..    725 
I'niled    Tube   C;orporalion.    598 
Wiitwn   A-    .Sonn    (Electrn-Medlrnl),    IN 
We.iwo<..l    KIrclrlcal    Co..    .143 
W'hipp  &    llnitrnr.  300 
Whule.alc    Electrical    Co..   86 
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.\d\erlising    window    signs,    523 
Australian   automatic   cut-out.   An,  197 
Automatic    cooker.    An,    394 
Ball-bearing    factory.    Electric    supply 

in    a,    235 
Boiler-cleaning    machine.    A.   325 
B.T.H.     lighting     at     West     African 

House,    457 
Calculating     illumination.     Simplified 

method   for,  109 
Cantie   switch, -617, 

ric.illy-propelled,    234 
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Clip   for   line  conductor,  394 
Condenser    protection    against    surges. 

265 
Condensers,    Helsby    patent,    235 
Conduit    spacing    support,    651 
Contact    strips.    Electric,    583 
Corrosion-proof    fittings,    651 
Couch    autophone    system.    780 
Cut-out.  .An  Australian  automatic,  197 
Dental    motor.   Small,   63 
"  D.G."  four-heat  griller  and   cooker, 

267 
Dough    mixed.    Electrically-driven.  490 
"  Ediswan  "    circuit-breakers,    167 
Ediswan    lighting    fittings,    491 
"'=  ,ilk  shades,  297 
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cement    works. 


anti    bar    fires,    456 
Furnace,    Electric    laboratory,    458 
General  Electric  Co.'s  dust  bellows,  64 
General      Electric     Co.'s     flame-proof 
and    water-tight    bell    for    mines, 
397 
General    Electric    Co.'s    industrial    fit- 
tings,   685 
General     Electric    Co.'s    mining    tele- 
phone.   New,    167 
Glasshouse    pot-   and    "  Vitrite  "    cap 
making    at    the    Ediswan    works, 
198 
Half-watt   lamps,    New,   63 
HaU-watt   lamp  fittings,  583,   714,  780 
Heater    and    fan.    Combined,    714 
Heating    resistors.    Electric,    166 
"  Hemming  "   grip    fittings,    298 
Hoffmann    roller    bearings,    235,    522 
Holophane    industrial    fittings,    325 
Impermeability    tester,    108 
Induction    pipe    heater,    63 
Inspection    lamp    for   shell    work,   617, 

714 
Insulating    and     heat-resisting     mate- 
rial.   New,    394 
Insulator  bracket.   New,   650 
Jackson    heating   apparatus,    809 
Leiios    lamps,   298 

Lighting    plants,    Small    electric,    62 
Line    conductor   clip,    394 
.Magneto   for  12-cylinder  engines,  491 
"  Migas  "    detector.    The,    746 
Mono  iieter    tinning    furnace,    685 
.Motor    control    panel,    492 
Multi-pole   isolating    switches,   305 
Multiple-break    tumbler    switch.    456 
Parsons    paraffin    lighting   set,    522 
Photographic    meter    records,    297 
Picture   lighting    fitting,   583 
Pocket    lamps    (Ward    &    Goldstone), 

297 
"  Pointolitc  "    lamp,    809 
Piiilnble   searchlamp,   197 
rurtnbl,'    X-jay   apparatus.   426 
Piiwe-r  .liiuand.  Keeping  down  the,  64 
"  (Juea.l  "   electric    fires.   63,   427 
"  Razzo  "    hand    lamp,    746 
Reducing   gearing,   382 
"  Revo  "    electric    fires,    457 
Revolving-disk     grate     stoker,     393 
Seamless    tubing,    198 
.Search    lamp.    Portable.-  197 
Searchlight,    .An    Italian    motor,    108 
Sewing   bench    lighting.   457 
Showroom  window  lighting.  395 
Single-tumbler     double-pole     switches. 

298 
Stern-condensite,    746 
Switch    anil    indicator.   Combined.   382 
Switches  and   fuses.   Robust,   325 
Table    wiring,    63 
Tire    heater.    Eleclric.    393 
Tramway    dillerenlial    gears,    610 
Iree    insulator,   651 
Tubing.    Seamless.    198 
Tungslrn   for  telegraph   keys,   139 
'Turbine    gear.    Large.    456 
I  ni-I.eclric    machine.    The.    394 
I'nion    flexihlo    coupling.    5 
X'.ieuum     tube    lamp.    Moon-    earlion- 

dioxide,   779 
"  Vesper  "    healing    pillar,    109 
'*  \'itrile  "    cap    making    at    Ediswan 
works.    Glasshouse    |hiI    and.    198 
Water     healing.     Domestic,     3:14 
Window   lighting,   Showroom,  .195 
"  Willon  "       ironclad       high-pressure 
switchgcar,    5 

New    York,    F.leclric    taxicnhs    for,    604 
New    York    Electrical    Exhibition,   The, 
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GERMANY  AND   WIRELESS  WORLD 
SERVICE. 


[1] 


In  these  days  wireless  telegraphy  is  the  work  of  all  works 
abont  which  the  civilian  may  know  nothing  at  all  by  actual 
experience.  This  is  quite  as  it  should  be,  but  from  a  very 
cursory  consideration  of  the  matter  and  a  common-sense 
weighing  of  the  more  reputable  reports  issued  from  various 
sources,  it  is  quite  evident  that  wireless  telegraphy  has 
played  no  small  part  in  the  war  so  far,  and  is  regarded  by  the 
enemy  as  of  immense  importance  not  only  during  the  war 
but  also  thereafter. 

Let  us  hasten  to  explain  that  we  intend  to  make  no 
indiscreet  disclosures,  but  only  to  comment  upon  the  general 
trend  of  enemy  wireless  policy  during  the  past  10  months, 
and  the  ambitions  clearly  fostered  by  Germany  in  resp5ct  of 
her  "  wireless  future." 

Commencing  with  last  June,  it  will  be  remembered  that 
on  Jane  19th,  on  the  occasion  of  his  visit  to  Eilvese,  the 
Kaiser  exchanged  wireless  greetings  with  President  Wilson 
and  a  number  of  other  eminent  Americans,  but  trans- Atlantic 
communication  is  said  to  have  been  imperfect  at  that  date. 
Little  more  than  a  month  later,  every  German  submarine  cable 
was  cut  by  England  within  a  few  hours  of  the  declaration 
of  war,  and  but  for  wireless  telegraphy,  Germany  would 
have  been  isolated  as  regards  rapid  communication  with 
the  outer  wotld — particularly  the  i^tates  and  the  Far  East, 
where  such  a  vigorous  campaign  of  mendacity  has  since 
been  prosecuted. 

Whether  due  to  the  spur  of  the  war  or  whether  (as  is 
far  more  likely)  due  to  full  utilisation  being  made  of  equip- 
ment which  had  been  kept  in  reserve  and  not  previously 
used  regularly  at  its  maximum  output,  the  capabilities  of 
German  stations  are  claimed  to  have  been  greatly  increased 
since  last  autumn.  There  is  no  reason  to  doubt  that  this 
is  the  case,  and  it  is  quite  probable  that  the  number  and 
power  of  really  large  stations  in  Germany  are  materially 
greater  than  is  generally  known. 

Recently  the  French  Le  Temps  made  some  remarkable 
statements  concerning  the  degree  to  which  Germany  had 
organised  her  wireless  news  network.  It  is  said  that  since 
the  outbreak  of  war  the  power  of  the  Siyville  (Long 
Island)  station  has  been  raised  from  35  to  100  KW.,  tbe 
necessary  apparatus  and  the  three  155-metre  towers  now 
in  use  being  built  in  Germany  and  exported  via  Rotterdam. 
The  effect  of  this  is  that  to-and-fro  wireless  communication 
can  be  maintained  between  Germany  and  the  German 
Ambassador  in  the  States,  even  during  the  summer  months, 
when  atmospheric  conditions  are  unfavourable  in  the  west 
Atlantic. 

There  is  said  to  be  a  German-controlled  wireless  station 
in  each  of  the  4(;  States,  besides  4  in  Slexico  and  IC  distri- 
buted over  South  America,  and  all  under  direct  orders 
from  Sayville.  This  system  disseminates  a  vast  mass  of 
the  well-known  brand  of  news  prepared  by  Germany  for 
export,  and  it  is  said  that  to-and-fro  communication  between 
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European  and  American  headquarters  occupies  12  or  15 
hours  a  day,  most  of  the  remaining  24  hours  being  spent  in 
blocking  low-power  working  by  the  Allies. 

As  before  mentioned,  it  is  impossible  for  any  ordinary 
civilian  to  verify  these  general  facts  (which  could  so  easily 
be  verified  in  normal  times),  but  there  seems  little  doubt 
that  the  Allies  would  gain  more  than  would  compensate  for 
any  inconvenience  inflicted  on  themselves,  by  systematically 
"  blockading "  Germany  by  wireless,  as  she  is  already 
blockaded  by  every  other  means. 

What  the  German  Pacific  Squadon  and  commerce  raiders 
owed  to  wireless — both  by  exchange  of  messages  between 
ships  and  land  stations  and  by  "  listening  "  for  victims — is 
at  least  partially  obvious  from  published  dispatches  and  a 
general  consideration  of  their  career.  It  is  certainly  not  too 
much  to  eay  that  "  more  than  one  German  vessel  now 
interned,  but  still  safe  and  sound  in  American  harbours, 
would  have  been  in  the  depths  of  the  Atlantic  or  Pacific 
but  for  the  extensive  and  excellent  organisation  of  German 
wireless  service." 

What  the  enemy  now  owes  daily  to  wireless  in  the  way 
of  reports  and  instructions  to  and  from  Zeppelins  and  sub- 
marines, and  to  spy  messages,  which  traverse  half  the 
world  in  apparently  innocent  form  before  reaching  their 
destination,  can  only  be  surmised  by  us  who  are  not  per- 
mitted to  practise  wireless  in  any  form.  But  there  is  no 
reason  to  doubt  that  the  enemy  has  benefited  as  greatly  by 
wireless  on  land  as  by  sea  in  the  past,  and  may  be  doing 
so  still.  The  organisation  is  undoubtedly  there.  The  only 
question  is  whether  effective  "  blocking "  is  in  force. 
Unlike  a  submarine  cable,  the  ether  cannot  be  severed,  but 
it  can  be  "  choked,"  and  with  the  choice  between  rendering 
radio-communication  more  or  less  impossible  to  ourselves, 
and  permitting  the  broadcast  dissemination  of  "  news  "  which 
may  well  have  unsuspected  method  in  its  apparently  reckless 
madness  of  untruth,  the  former  appears  to  be  the  lesser  evil. 

Whilst  more  and  more  conclusive  evidence  appears  daily 
of  preparation  and  organisation  for  the  collection  and  dis- 
tribution of  wireless  news  and  instructions,  as  cunning  and 
complete  as  that  displayed  by  the  enemy  in  every  other 
JjVeoti.on,  cnmmercial  and  niilitarj'.  ^v.o*<.  ia  on  Too*  itr 
Germany  a  movement  pretending  that  the  world  is  in  danger 
of  subjugation  to  a  British  wireless  monopoly,  and  urging 
Germany  to  establish  a  world  network  !  Acquainted  as  we 
are  becoming  with  the  amazing  intricacy  and  deceit  of 
German  machinations  in  every  walk  of  life,  there  is  still  a 
grave  danger  that  we  may  underestimate  the  power  of  a 
defeated  Germany  to  continue  such  intrigues. 

How  far  we  are  from  having  established  anything 
approaching  a  wireless  monopoly,  and  how  impossible  it  is 
for  any  nation  to  do  so  in  times  such  as  these,  when  the 
cost  of  erecting  opposition  stations  is  of  no  moment,  and  no 
respect  is  paid  to  patents  which  in  normal  times  might  pre- 
serve monopolistic  control  to  the  patentees  of  a  particular 
system— these  points  need  little  emphasis.  As  a  nation 
we  attach  great  importance  (perhaps  not  sufficient 
importance  in  the  past)  to  establishing  an  Imperial 
chain  of  radio-stations,  and,  as  we  can  justly  claim  to  be  the 
centre  of  a  united  Empire  spreading  over  the  whole  world, 
we  are  perfectly  entitled  to  establish  such  a  series  of  stations 
without  incurring  the  charge  of  attempting  monopoly  and 
world  domination. 

With  Germany  the  case  is  different.  She  had  few  colonies 
in  the  past  and  in  future  will  have  fewer,  yet  she  aspires  to 
establish  a  network  of  stations  exceeding  anything  ever 
suggested  in  this  country.  Her  avowed  intention  is  to 
furnish  an  independent  medium  for  the  distribution  of  news 
and  the  spreading  of  "  German  genius,  glory,  and  greatness" 
abroiid  — in  fine,  the  stations  she  seeks,  some  of  which  she 
already  has,  are  himply  part  of  the  great  scheme  for  placing 
the  world  under  the  German  yoke. 

Mediiival,  melodramatic  and  absurd  as  such  pretensions 
would  have  ajjpsared  a  few  months  ago,  we  have  since 
learned  that  they  arc  indeed  the  essence  of  modern  German 
hiillnr.  The  dissemination  of  news  and  "  influence  "  by 
every  iiassible  means  has  been  reduced  to  a  Fcicnce  by 
Germany.  That  the  actual  execution  is  incredibly  clumsy 
and  tactless  iu  many  instances  docs  not  dimiiiiHh  the  (xcel- 
lence  of  the  organisation  prr  nc  or  reduce  its  potentialities 
when  properly  administered.    It  is  idle  to  deny  that  Germany 


excels  in  united  national  effort  or  that  the  interlacing  of 
her  whole  industrial  and  social  fabric  does  not  enable  her  to 
effect  results  which  are  apparently  financially  impracticable. 
It  is  futile  to  suppose  that  when  Germany  is  defeated,  as  she 
must  be  defeated,  and  subjected  to  a  crushing  financial 
burden,  she  will  not  remain  an  industrial  rival  of  no  mean 
order.  In  every  branch  of  industry  the  crisis  must  be 
acute,  and  one  of  these  branches  is  radio-telegraphy.  By 
every  indication  Germany  is  bent  on  establishing  a  world- 
wireless-news  service  which  shair  rival  the  existing  British 
cable  system,  and  on  backing  the  German  Telefunken  sys- 
tem against  the  British  Marconi  system.  In  order  that  she 
may  not  succeed  in  this  aim  it  is  only  necessary  to  realise 
what  her  success  would  mean,  to  assess  adequately  the 
energy  she  will  direct  to  the  effort,  and,  fiually,  to  see  that 
our  own  wireless  development  is  healthy,  vigorous,  and, 
piece  by  piece,  in  conformity  with  a  pre-arranged  and  com- 
prehensive scheme. 


So    long    as    men    of    British    blood 
Enemy  remember   the   barbarous    methods    that 

Manufactures     ,         ,  ■,,-,,     r^  ,,3 

Prohibited.  °^^^  "^^°  adopted  by  Germans,  all  goods 
suspected  of  the  slightest  trace  of  enemy- 
taint  will  be  anathema.  Teutonic  writers  and  industrial 
leaders  are  displaying  a  confident  belief — more  or  less  forced, 
we  imagine — that  so  excellent  is  the  state  of  German  ekc- 
trical  manufacturing  and  German  industrial  organisation, 
that  after  peace  has  been  reached,  necessity,  efficiency  of 
production,  and  low  price  will  allow  their  goods  to  run  freely 
in  all  markets  before  very  long.  As  they  "  wait  and  see  " 
they  may  find  the  truth  to  be  less  acceptable  than  their 
present  fiction.  We  are,  at  any  rate,  content  to  believe 
that  the  revulsion  of  feeling  that  has  been  created 
wherever  people  dwell  beneath  the  Union  .lack,  will  be  a 
serious  barrier  to  their  commercial  efforts  for  long  years 
to  come.  We  never  have  been  unmindful  of  the 
various  factors  which  will  affect  the  situation  favour- 
ably for  German  manufacturers,  and  to  some  of  these 
matters  we  may  have  occasion  to  refer  again  shortly  ;  but 
to  describe  a  thing  as  German  will  be  to  give  it  a  nauseous 
and  offensive  character,  and  that  factor  will  be  one  of  the 
most  influential  at  work.  The  Coalition  Government  has 
come  into  office  without  either  political  party  having  relin- 
quished any  of  its  former  great  principles,  but  the  appli- 
cation of  those  principles  may  be  varied  in  the  presence  of 
unprecedented  conditions,  and  probably  the  future  will 
witness  the  adoption  of  a  definite  policy  encouraging  the 
purchase  of  British  manufactures  with  British  public  money. 
Yet  it  is  useless  for  us  to  wait  until  legislative  policies  and 
enactments  approve  :  after  all,  the  legislature  is  there  to  do 
what  the  great  mass  of  the  people  desire.  Public  opinion 
sometimes  leads  in  sentiment  before  it  follows  in  action. 
Even  "  Push  and  Go "  men  do  not  push  and  go  until 
necessity  drives. 

It  is  as  well,  therefore,  that  the  very  strong  anti-German 
feeling  which  exists  everywhere  in  the  United  Kingdom  and 
in  the  British  Colonies — omitting  for  the  moment  the  lands 
of  our  Allies — should  find  some  definite  expression  and  take 
such  a  concrete  form  that  it  shall  not  be  subject  to  the 
dangers  which  might  affect  it  if  it  remained  an  indefinite  sort 
of  sentiment  simply  fashionable  and  convenient  in  war-time. 

We  have  already  referred  to  the  widespread  agitation  for 
erecting  an  almost  insurmountable  barrier  against  (ierraan 
goods,  and  even  against  German  people,  that  exists  in 
certain  of  the  Colonies.  Time  alone  will  tell  how  far 
that  agitation  can  be  successful,  and  how  far  British 
electrical  firms  will  find  it  possible  to  risj  to  the  occasion, 
and  do  their  part  to  make  it  ao.  We  have  also  referred 
to  the  undcsirat)ility  of  British  municipalities  placing 
contracts  with  neutrals  that  were  open  to  suspicion 
during  war-time.  I!ut  there  is  a  desire  in  some  quarters 
for  a  very  di^finite  policy  to  be  accepted  and  acted  upn 
now  which  shall  control  the  course  of  matters  quite 
independently  of  any  legislative  devolopmcnts,  and  not 
merely  during  hostijitics,  but  after  tlicy  have  ccasetl.  A 
sign-post  in  this  connection  has  been  set  u[i  by  the 
Birminghim  Corporation  iClectricity  Department,  wliich  wc 
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are   given   to   understand  has  hal    the    following    special 
clause  printed  on  its  orders  to  contracting  lirms  :  — 

"  A  (ondUion  of  //lis  order  is  /haf  the  </oflds  supplied 
hare  not  been  matiufartured  in  Germany  or  Austria.'^ 
.  This  clause  represents  not  only  the  strong  views  held  at 
15irmingham.  but  those  of  many  other  borough  electrical 
engineers  who  may  not  yet  have  had  an  opportunity  to 
carry  their  Committeemen  or  councillors  to  the  length  of 
patting  down  their  convictions  with  such  precision  in  print. 
The  Birmingham  clause,  it  will  be  observed,  not  only  shuts 
the  department  against  any  German  or  Austrian  manufac- 
tures which  are  already  in  the  country  and  may  be  on  offer, 
but  as  far  as  it  is  feasible  for  h  to  Jo  so  it  prevents  any 
pjssibility  of  such  manufactures  getting  into  the  country 
through  firms  in  neutral  countries.  Buyers  naturally  have 
to  exercise  their  own  discretion,  and  very  carefully  so,  in 
the  latter  connection.  But  the  Birmingham  clause,  if 
we  perceive  correctly,  is  not  merely  designed  to  guard 
against  those  two  possibilities  ;  we  regard  it  as  a  policy  on 
the  part  of  the  Corporation  which  will  continue  to  be  acted 
upon  after  the  war.  It  may  not  indicate  any  particular 
change  from  the  past  spirit  of  Birmingham  as  a  British 
industrial  centre,  but  we  believe  that  it  is  new  as  a  definite 
clause  in  contract  conditions  there,  and  unless  we  misjudge 
the  sentiment  of  these  days  there  are  scores  of  other  Cor- 
porations and  public  bodies  who  will  feel  that  the  only 
course  for  them  to  adopt,  in  order  faithfully  to  fulfil  their 
trust  as  guardians  of  the  public  purse,  is  to  support  British 
industry  wherever  it  is  at  all  possible,  and  where  it  is  not 
to  deal  only  with  those  countries  which  are  unmistakably 
neutral.  Where  Birmingham  leads  no  doubt  others  will 
follow. 


After  a  period  of  comparative  weak- 
^^  '  ness,  during  which  prices  of  standard 
copper  receded  about  £7  from  the  best  figures  recently 
registered,  there  has  been  another  series  of  firm  markets. 
The  main  outlines  in  the  situation  have  not  undergone  any 
change,  there  being  an  overwhelming  consumption  in  con- 
nection with  war  requirements,  and  every  prospect  of  a 
continuance  of  this  salient  feature  for  a  wholly  indefinite 
period.  There  has  been  a  fair  amount  of  business  doing  in 
speculative  quarters,  but  a  considerable  portion  of  the  rather 
large  bull  account  till  recently  open  on  the  market,  has  been 
liquidated,  and  to  this  extent  the  situation,  from  a  technical 
point  of  view,  has,  therefore,  been  improved.  There  is  no 
intention  on  the  part  of  leading  dealers  in  the  market  to 
encourage  speculation  at  this  juncture,  and  the  line  they 
are  taking  is  a  very  reasonable  and  proper  one.  Mr.  Lloyd 
George  has  made  it  quite  clear,  moreover,  that  the  Govern- 
ment are  not  going  to  stand  any  nonsense  in  the  way  of 
speculative  movements,  and  it  may,  therefore,  be  taken  for 
granted  that  should  there  be  any  attempt  made  on  the 
London  market  to  hoist  values  speculatively,  swift 
action  will  be  taken  by  the  authorities.  It  is  recognised 
that  this  action  may  even  involve  the  forced  closing  of  the 
London  Metal  Exchange,  and  this  is  a  contingency  which  it 
is  felt  must  be  avoided  by  every  possible  means.  There 
have  already  been  too  many  attempts  made  to  push  up  prices 
against  buyers,  and  it  is  quite  time  that  any  attitude  of  this 
kind  was  rendered  impossible,  if  not  by  innate  patriotism, 
then  by  compulsion. 

Of  ourse,  America  really  controls  the  market  by  con- 
trolling the  output,  but,  on  the  other  hand,  American 
speculators  have  always  made  very  free  use  of  the  London 
Metal  Exchange  to  further  their  purpoess  for  the  manipula- 
tion of  the  markets.  The  feeling  as  regards  copper  generally, 
is  that,  notwithstanding  the  high  level  of  prices,  the  position 
is  fundamentally  perfectly  sound.  Producers  have  things 
practically  their  own  way,  for  there  is  not  much  secondhand 
material  to  be  picked  up,  and  demands  have  yet  to  be 
filled  to  a  very  large  extent,  although  the  buying  may  be  of 
a  spasmodic  character.  Both  Russia  and  France  have  been 
taking  considerable  quantities,  and  the  former  continues  to 
put  forward  inquiries  on  a  liberal  scale.  We  are  reaching 
the  time,  no  doubt,  when  production  should  begin  to  tell 
upon  the  situation  in  America,  but  for  the  time  being,  pro- 
ducers there  are  able  without  difficulty  to  market  every  lb. 


of  copper  they  produce,  and  they  make  no  secret  of  the 
belief  that  the  war  demands  will  absorb  everything  which 
the  mines,  smelters,  and  refineries  are  able  to  turn  out,  and 
this  regardless  of  price.  Some  of  the  leading  trade  experts 
in  America  believe  that  the  termination  of  the  war  will  be 
followed  by  a  still  greater  demand  for  copper,  for  the 
declaration  of  peace  must  find  the  markets  everywhere 
barren  of  supplies,  yet,  nevertheless,  faced  with  a  demand 
for  industrial  purposes  sufficiently  great  to  peg  prices  on  a 
high  figure  for  a  long  period  of  years. 


THE    ELECTRICAL   EQUIPMENT    OP 
SUBMARINES. 


By  W.  0.  HOR?NAILL,  A.M.I.E.E. 


The  present  war  has  given  special  prominence  to  the' 
important  role  played  by  electririty  in  connection  with  the 
means  of  offence  and  defence,  every  kind  of  electrical 
apparatus  being  extensively  made  use  of  both  on  shore  and 
afloat.  This  feature  is  particularly  pronounced  in  the  sub- 
marine, which  depends  entirely  upon  its  storage  batteries 
for  power,  light  and  heat  when  submerged,  while  on  the 
surface  a  further  use  of  electrical  energy  is  to  be  found  in 
the  wireless  equipment. 

The  most  important  application  of  electrical  power  in  a 
submarine  is  for  the  propulsion  of  the  vessel  underwater, 
when  it  is  impossible  to  obtain  the  air  needed  for  running 
the  oil  engines.  Shunt  motors  are  used  for  this  purpose, 
and  they  are  mounted  on  the  intermediate  shafts  between 
the  oil  engines  and  the  propellers,  clutches  being  provided 
between  these  shafts  and  the  engine?,  so  that  the  latter  can 
be  disconnected  when  the  vessel  is  running  submerged. 
While  cruising  on  the  surface  with  the  oil  engines  running, 
the  motors  either  turn  idly  or  are  connected  np  as  dynamos 
for  charging  the  battery.  So  far  submarines  have  always 
been  fitted  with  twin  screws,  hence  two  motors  are  needed 
for  each  vessel.  The  power  of  the  motors  varies  between 
33  per  cent,  and  45  per  cent,  of  the  engine  power,  the 
tendency  in  the  largest  submariDCS  being  towards  the  lower 
figure.  In  the  British  "  E  "  class  the  motors  are  reputed 
to  be  of  400  H.p.  each,  and  the  vessels  are  said  to 
be  capable  of  cruising  underwater  for  six  hours. 
It  must  not  be  supposed,  however,  that  the  battery 
has  a  capacity  of  800  h  p.  for  this  period,  as  the 
power  needed  to  give  the  reputed  submerged  speed  of 
1 1  knots  is  comparatively  small.  In  this  connection  it  may 
be  stated  that  the  resistance  to  propulsion  of  a  submarine 
underwater  is  less  than  half  that  on  the  surface,  and  this  in 
spite  of  the  drag  caused  by  the  conning  tower  and  other 
excresences,  together  with  the  increased  skin  friction.  The 
reason  for  this  remarkable  feature  is  that  the  resistance  to  a 
ship  on  the  surface  is  largely  caused  by  the  waves  thrown  up 
during  its  passage  through  the  water.  When  submerged  no 
waves  are  produced,  and  the  resistance  consists  entirely  of 
skin  friction.  The  above  statement  is  amply  supported  by 
tests  of  the  powers  needed  to  propel  a  submarine  on  the 
surface  and  underwater  over  a  range  of  equal  speeds.  Then 
again,  the  speed  on  the  surface  is  1 7  knots  as  against  only 
ll  knots  under  water,  and  the  resistance  varies  roughly  with 
the  cube  of  the  speed.  In  view  of  these  facts  a  liberal 
estimate  of  the  power  required  when  submerged  gives  us 
about  200  H.p.  or  100  h.p.  for  each  motor.  The  motors 
are  made  larger  for  the  purpose  of  charging  the  battery 
quickly,  as  if  they  were  only  of  the  power  necessary  for  pro- 
pulsion, this  operation  would  take  a  prohibitive  period. 
Furthermore,  the  motors  are  used  for  reversing  on  the 
surface  and  for  giving  extra  power  to  the  engines  during 
limited  periods  when  a  sudden  spurt  is  needed. 

The  earlier  batteries  for  submarines  were  of  the  acid  type, 
but  recently  both  Edison  and  "  Alklum  "  batteries  have  been 
installed.  In  either  case  the  cells  are  carried  in  separate 
watertight  compartments.  This  arrangement  is  very 
necessary  when  acid  is  used,  as,  should  sea  water  reach  the 
cells,  chlorine  would  be  given  off  and  would  poison  the  crew. 

In  addition  to  the  large  electric  motors  used  for  pro- 
{u'lion  many  others  are  to  be  found  in  underwater  craft  for 
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air-compressino;,  pumping,  ventilating,  heaving  up  the 
anchor,  and  other  purposes.  A  detailed  drawing  before  us 
of  a  1,500-ton  submarine  in  course  of  construction,  shows 
no  less  than  12  electric  motors  applied  to  theSe  duties, 
without  reckoning  the  wireless  equipment  and  the  gyro- 
compass with  which  these  vessels  are  now  always  fitted. 
Farthermore,  all  cooking  is  done  by  electricity,  as  any  other 
source  of  heat  would  use  up  the  air  and  give  off  noxious 


are  so  arranged  that  the  batteries  can  be  charged  In  xilii 
on  the  cars  without  it  being  necessary  to  shift  the  latter 


Obvioudy  the  above  described  electrical  equipment  in- 
cludes motor  starters,  switchgear  and  instruments,  but  as 
these  appliances  are  of  standard  patterns  in  use  for  similar 
purposes  on  shore  they  need  not  be  particularised  here.  In 
fact,  the  entire  electrical  outfit  of  a  submarine  consists  of 
standard  apparatus  excepting  as  regards  the  usual  require- 
ments demanded  by  Admiralty  specifications. 

The  submarine  has  come  to  stay,  in  fact  there  are  indi- 
cations that  it  will  eventually  oust  every  other  form  of 
warship.  If  the  latter  proves  to  be  the  ca^e,  the  under- 
water fleets  of  the  future  will  offer  a  big  field  for  motors, 
batteries  and  other  electrical  gear. 

There  are  no  insuperable  difficulties  in  the  way  of  build- 
ing submarine  battleships  and  cruisers  of  equal  power  to 
any  surface  craft  now  in  existence,  it  is  simply  a  question 
of  development  which  will,  no  doubt,  be  expedited  by  the 
present  war. 

Not  only  will  the  Great  Powers  go  in  extensively,  or 
entirely,  for  submarine  fighting  ships,  but  the  smaller 
nations  will  find  them  an  invaluable  means  of  defence 
against  more  powerful  foes. 

In  the  face  of  all  this  future  business  for  the  electrical 
industry,  it  is  our  duty  at  the  present  time  to  devise  some 
means  for  destroying  submarines  faster  than  the  Germans 
can  build  them.  The  main  difficulty  is  to  locate  under- 
water craft  when  submerged,  and  any  instrument  which  can 
do  this  will  deserve  the  undying  gratitude  of  the  nation. 
German  submarines  spend  much  of  their  time  lying  on  the 
bottom  during  daylight  hours,  as  this  plan  conserves  their 
supplies  of  oil  and  electricity  ;  and  if  our  ships  can  only 
discover  their  exact  position,  it  is  comparatively  easy  to 
capture  them.  Already  submarine  sound  instruments  are 
proving  of  value  fof  discovering  submarines  when  under  way 
below  the  surface,  bat  obviously  such  apparatus  is  useless 
for  finding  vessels  lying  still  on  the  bottom. 


NEW    YORK'S    CO-OPERATIVE     ELECTRIC 
VEHICLE    GARAGE. 


The  new  co-operative  electric  vehicle  garage,  situated  at 
Central  Park  West  and  Sixty-Second  Street,  New  York,  is 
now  in  full  operation  with  a  quota  of  100  privately-owned 
electric  pleasure-cars  garaged  and  cared  for  beneath  its 
roof,  and,  although  it  has  only  been  open  since  February 
Jast,  the  scheme  is  reported  to  be  succeeding  beyond  the 
fondest  hopes  of  the  originators.  The  establishment  is  the 
largest  electric  vehicle  garage  in  New  York,  and  the  task  of 
establishing  it  was  not  an  easy  one  ;  the  various  difficulties 
were,  however,  all  overcome  by  the  New  ^'ork  Electric 
Vehicle  Association,  with  the  assistance  of  three  of  the 
leading  American  manufacturers  of  electric  vehicles— the 
Detroit,  Baker,  and  Kauch  &  Lang  concerns— all  of  whom 
have  made  the  new  establishment  their  New  "i'ork  head- 
quarters. 

The  garage,  which  also  comprises  handsome  showrooms 
for  new  cirs  fa.:ing  Central  Park,  1ms  a  total  floor  area  of 
30,000  sq.  ft.,  more  thui  half  of  which  is  devoted  to  the 
storage  of  cars,  the  rest  being  taken  up  l.y  offices,  service, 
stoek-rooms  and  repair-shops.  The  garage  proper  embodies 
a  number  of  unusual  features,  more  particularly  with  regard 
to  the  electrical  and  battery-charging  e(juipnient.  The 
charging  board  is  one  of  the  largest  so  far  constructed,  and 
'ontrols  IH  charging  outlets  of  varying  capacities,  it  being 
;iltle  to  deal  with  batteries  ranging  from  2  I  lead  cells,  with 
a  charging  rate  of  K  amperes,  to  a  CO-cell  Kdison  battery 
re<|uiring  loo  amperes.  The  average  charging  time  is 
from  four  to  six  hours.     The  leads  from  the  charging  board 


The  New  Yobk  Electric  Vehicle  Associ.^tioss 
Co-operative  Garaoe. 

from  their  usual  positions  in  the  garage.     The  necessary 
current  is  taken  from  the  mains  of  the  New  York  Edi-on 


Washing  an  Electric  Car. 

Co.,   s'x    cables,    having   a   combined   capacity    of    3,200 
amperes  at  120  volts,  or  400  k\v.,  being  employed  to  con- 
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duct  the  current  to  the  charging  board.     Tlie  meters  have 
a  capacity  of  200  Kw.,  aliiioRt  sufficient  to  warrant  a  special 
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panel  in  a  generating  station.  Within  the  building  there 
are  about  s,(ii>o  ft.  of  copper  wire  of  large  capacity,  and 
1,400  ft.  of  conduit,  exclasive  of  the  connecting  cables  used 
in  the  electrical  system  of  the  garage. 

The  fact  that  the  undertaking  is  beirg  run  under  the 
legis  of  the  New  York  Electric  Vehicle  Association,  which 
comprises  in  its  membership  all  the  leading  electric  vehicle 
interests  in  the  American  metropolis,  has  placed  an  official 
seal  on  the  establishment  as  bjing  as  perfectly  adapted  for  its 


millB,  hi|;h-freqaency  (jeneratore  ranninf;  at  1,8.50  B.P.M.,  and  to 
tarbiae  and  Diesel  engine  plants. 

Its  oonstrnotion  is  exceedingly  simple,  oonsistini;  of  two  faoin? 
disks,  with  inwardly  projecting  teeth  near  their  peripheries  which 
engage  with  the  coils  of  a  cironlar  helical  spring,  the  arrangement 
being  iniioated  in  fig.  1.  Both  halves  are  left  free  for  either 
radial  or  axial  movements  ;  while  the  subdivision  of  the  tranr  - 
mitting  units  allows  each  to  be  comparatively  weak  and  flexible, 
yet  collectively  to  form  a  powerful  coupling. 

Since  eaoh  coil  of  the  spring  transmits  only  a  small  portion  of 
the  load,  the  spring  does  not  tend,  as  a  powerful  spring  would,  to 


View  uf  the  Fibst  Floob,  New  York  Electric  VtiiiCLE  Ast.ociATios  .s  (.abaoe. 


purpose  as  is  possible,  thereby  assuring  for  it  a  stanr  ing 
that,  it  is  claimed,  no  other  electric  vehicle  garage  possesses. 
The  cost  of  garage  service  at  the  establishment  is  £9  per 
month,  this  charge  including  the  garage,  washing  and 
cleaning  of  the  car,  and  the  charging  and  periodical  in- 
spection of  the  battery. 

Our  illustrations  give  some  idea  of  the  scope  and  working 
of  this  establishment,  which  will,  no  doubt,  at  gome  future 
date,  find  its  counterparts  in  this  country, 


NEW     ELECTRICAL     DEVICES.     FITTINGS 
AND    PLANT. 


Union  Flexible  Coupling. 

Messrs.  Boving  &  Co.,  Ltd  ,  of  Union  Court,  Old  Broad  Strce'-, 
E.C.,  have  recently  placed  on  the  market  a  new  form  of  flexible 
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X 


overshoot  the  normal  position  when  the  load  is  momentarily  re- 
leased, and  thus  accentnate  torque  variations.  For  low  speeds  cast- 
iron  disks  and  steel  springs  are  employed,  while  for  high  speeds 
or  in  large  s'zss,  an  all-steel  constrnction  is  employed.  The  clutch 
sizes  listed  range  from  7  lb.  to  nearly  7  tons  in  weight. 

"Witlon"  Ironclad  High-Pressure  Switchgear. 

A  representative  example  of  a  mistake-proof  ironclad  switcli- 
board,  manufactured  by  the  Genebal  Electbic  Co.,  Ltd.,  of 
Witton,  is  shown  in  the  accompanying  fig.  2.  This  switchboard 
was  constructed  for  a  large  steel  works  which  had  rapidly  to  be 
adapted  for  the  production  of  war  mnnitions.  It  was  louilt  up  of 
a  .number  of  ''  Witton  "  mistake-proof  switch  panels,  each  self- 
contained,  and  on  arrival  at  the  works  the  only  erection  work 
necessary  was  the  connecting  together  of  the  different  panels  and 
the  connecting  up  of  the  cables.  5  -j. 

This  switchboard,  which  is  one  of  a  large  number  of  similar 
pattern  now  passing  through  the  Witton  works,  was  constructed 
to  control,  amongst  other  plant,  a  750  KW.  motor-generator  manu- 
factured by  the  General  E'.ectric  Co.  to  convert  three-phase  power 


Fig.  1. —  Umon  Flexiblk  Coi  tlixg,  .showing  akbanue.ment 

i>F  Spuing. 


Fig.  2.— Back  Vikw  op  "Witton"  Boileb  Piate 
MisTAKE-Paoop  Main  Switchboard. 


ooapling  which,   we   understand,   is  socjessfully  meeting  a  wi  e         at  3,300  voltp,  50  cy.sle!',  to  continuous  cnrrent  at  560  volta  on  the 
range  of  nses,  having  been  applied  to  large  slow-running  rolling         three-wire  system,  a  static  balancer  b  ing  part  of  the  equipment. 
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THE   WORK  OF   THE  NATIONAL    PHYSICAL 
LABORATORY   IN   1914-15. 


The  ananal  report  of  the  Executive  Committee  ahowB  that  the 
work  of  the  Laboratory  waB  grreatly  affected  by  the  war,  and  some 
50  members  of  the  staff  joiaed  the  Colours— nearly  25  per 
cent.  ;  adequate  provision  was  mide  for  their  payment,  the 
retention  of  their  posts,  &■.'.  Forty-two  members  have  been  Bwom 
in  as  special  constablep.  Under  the  circumstances,  the  normal 
research  work  of  the  Laboratory  has  been  delayed.  Owing  to  the 
wtur,  the  formation  of  the  National  Research  Liboratory  for  Tele- 
graphy and  Telephony  at  the  N.P.L.  has  been  postponed.  The 
Committee  on  the  L'ghting  of  Factories  and  Workshops  has  com- 
pleted its  first  report.  Oreat  accuracy  has  been  attained  ia  the 
reproduction  of  the  fundamental  electric  U  standards  ;  five  mercury 
tabes  made  at  the  N.P.L.  compared  with  fire  made  at  Tokid 
showed  a  mean  difference  of  only  eight  parts  in  one  mUliOD,  and 
Weston  cells  made  at  Petrograd  agreed  with  the  Laboratory 
standards  to  within  one  part  in  100,000.  ludnctance  standards 
are  equally  satisfactory,  and  the  range  and  accuracy  of  the  measure- 
ment of  large  high-frequency  currents  have  been  greatly  improved. 
The  speed  of  measurement  of  alternating  currents  has  been  increased, 
and  the  research  on  the  rise  of  temperature  of  nndergrouad  cables 
has  brought  out  a  series  of  interesting  resultp.  Progress  has 
been  made  in  the  photometry  of  electric  standard  lamp?. 

The  electrical  tests  made  in  the  Physics  Department  amounted 
to  the  following  totals  : — Electrical  Measurements,  191  (previous 
year,  259)  ;  Electrotechnios,  5,Os3(3,828)  ;  Photometry,  410  (1,142). 
The  income  for  the  year  fell  to  £30,653,  a  reduction  of  £4,060, 
and  the  fees  for  tests  fell  by  £5,124  to  £20,017.  Special  investi- 
gations brought  in  £1,612,  as  against  £2,533.  The  Treasury  grant 
for  Aeronautics  rose  from  £5,311  to  £7,475.  The  total  expendi- 
ture was  reduced  from  £40,968  to  £39,573,  and  the  net  result  was 
a  credit  balance  of  £81,  as  compared  with  £2,745  in  the  previous 
year.  The  sum  to  the  credit  of  the  General  Fund  is  now  £2,347. 
The  Hon.  Sir  C.  A.  Parsons  has  presented  a  sum  of  £1,000  to  the 
Committee  for  additions  to  the  equipment. 

The  report  of  the  Director  includee  a  list  of  the  members  of  the 
staff  on  Eustive  service. 

P/iysics. — Iq  July  last  year  Drs.  Giebs  and  Schultze,  of  the 
Reichsanstalt,  visited  the  Laboratory  and  compared  a  resistance 
coil  with  the  N.P.L.  standards  ;  its  absolnte  value  was  also  deter- 
mined with  the  Lorenz  apparatus,  the  greatest  difference  from  the 
mean  of  nine  measurements  being  2'9  parts  in  one  million.  Com- 
parison with  the  coil  standards  showed  that  one  latemational  ohm 
=  1'00052  true  ohms,  a  result  identical  with  that  obtained  in  1913. 
The  Reichsantalt  absolute  measurements  were  in  very  close  agree- 
ment with  those  made  at  the  N.P.L.  The  investigation  of  the 
Weston  normal  cell  was  completed,  and  the  results  are  b  sing  prepared 
for  publication.  A  cell  containing  a  sm  ill  quantity  o  t  free  acid  with 
a  grey  depolariser  (the  grey  colour  being  due  to  the  presence  of 
minute  globules  of  mercury)  appears  to  be  the  most  constant  form. 

The  Schuster  magnetometer  is  practically  complete.  The  hori- 
zontal-intensity magnetograph  is  capable  of  measuring  changes  of 
one-millionth  of  the  o.G.s.  unit  of  magnetic  intensity  lasting  for 
one  second  only.  It  was  found  that  unless  the  damping  of  the 
suspended  system  was  critically  aperiodic,  the  magnitude  of  the 
changes  conld  not  be  accurately  estimated. 

An  inductometer  with  a  wide  range  of  self -inductance  has  been 
constrncted.  Two  standard  self-inductance  coils  from  the  Reich- 
sanstalt  were  compared  with  the  N.P.L.  standards,  the  latter  coming 
out  respectively  14  and  8  parts  in  100.000  lower  than  the  former. 
Future  coils  will  be  wound  in  single  layers  on  marble  bobbins, 
to  ensure  that  the  temperature  coefiicientB  shall  be  both  small  and 
definite.  The  dimensions  of  the  primary  standard  of  mutual 
inductance  were  all  carefully  remeasnred,  and  slight  changes  were 
found,  which,  however,  almost  compensated  for  one  another,  the 
final  value  for  the  mutual  inductance  beinj:  seven  parts  in 
1,000,000  less  than  the  old  value.  A  60!)- watt  alternator,  giving 
frequencies  from  150  to  800  cycles  per  33Cond,  has  been  installed. 
Methods  of  measuring  large  high-frequency  currents  were  investi- 
gated, a'nd  it  was  found  that  aircire  current  transformers  gave 
very  accurate  results  up  to  2,000,ii00  cycles  per  second  ;  small 
iron-cored  transformers  also  gave  excellent  results,  and  current 
transformers  of  this  kind  are  quite  suitable  for  very  large  high- 
frequency  currents.  With  the  aid  of  large  standard  condensers, 
the  range  of  working  of  wavemeters  has  been  extended  to  wave 
lengths  of  50,000  m.  Progress  has  been  made  with  the  research 
on  mignet  steel  for  the  lastitution  of  Electrical  Engineers, 

EUclrdteclniirs. — The  new  realisation  of  the  pentane  unit  of 
li^ht  in  electric  sub-standards  is  now  complete.  The  unit  so 
obtained  agrees  with  the  original  N.P.L.  unit  of  candle-power 
within  less  than  01  percent.  It  has  been  found  that  the  changes 
nanally  asorlbed  to  the  humidity  of  the  atmosphere  may,  in  part, 
ba  due  to  changes  of  temperature,  but  the  usual  method  of  analys- 
ing the  results  does  not  readily  permit  the  two  effects  to  bo 
differentiated.  Tbe  work  on  the  cascade  series  of  lamps  hae  been 
completed  up  to  the  set  running  at  I '5  watts  per  candle  ;  direct 
coinpariHon  between  the  fundamental  set  and  the  15- watt  set  gave 
the  name  result  as  that  by  the  cascade  method,  the  I^nramer- 
Itrodhum  phottimtcr  head  being  u<)ed  alwayc.  The  colour  of  the 
light  depends  mainly  on  the  temperature  of  the  filament,  irrespec- 
tive of  whether  the  radiating  sub.'itanco  is  carbon  or  tungsten  ;  the 
((roup  of  Iamp.4  giving  light  of  the  same  colour  as  that  from  the 
pentane  lamp  operates  at  1.610  C.  whilst  that  running  at  15 
watts  per  candle  has  an  operating  temperature  of  2,300°  0.  The 
mrioH  is  being  continued  by  in-'ans  of  ga^-SUed  standard  lamps  op 
to  an  clli  jiency  of  0  •'  watt  per  candle. 


Experiments  were  made  which  established  the  relation  between 
the  lumens  per  watt  of  carbon  and  tungsten  lamps  and  the 
temperature  of  their  filaments,  as  follows  :  — 

Logic  l/w  =  2r51  -  4'58  logio  T  -  185  logio  (1   +  156/ r) 
Logio  l/sv  =  23'31  -     51  logic  T  -  185  logic  (1  +  155/t). 
These  expressions  have   a   physical   basis,   and   agree  with  the 
observed  values  from  the  lowest  to  the  highest  values  of  tempera- 
ture in  carbon  and  tungsten  (vacuum)  lamps.     The  colour  of  light 
from  molten  platinum  was  found  to  ba  identical  with  that  from  a 
caibon-filament  lamp  operating  at  1  75  watts  per  mean  spherical 
candle,  corresponding  with  about  3  8  watts  per  M  h.c.p.     The  value 
of  the  coefficient  of  reflection  of  the  white  cards  used  in  connection 
with   illumination  photometers  has  been   investigated.     Measure- 
ments in  connection  with  the  Home  Office  Committee  on  Factory 
Lighting  have  occupied  much  of  the  time  of  the  department. 
(To  he  oorUinvfd.) 


NEW    RUSSIAN    CUSTOMS    TARIFF. 


The  Board  of  Trade  have  recently  issued  a  Blue  Book  showing  the 
rates  of  duty  leviable  on  goods  imported  into  Russia  under  the  new 
decree  which  has  just  been  passed.  The  following  are  the  new 
rates  of  duty  on  electrical  and  similar  goods,  and  the  old  rates  have 
been  added  for  purposes  of  comparison  :  it  should  be  particularly 
noted  that  the  decree  re-introduces  the  differential  duties  estab- 
lished by  the  General  Tariff  in  respect  of  various  classes  of  goods 
imported  over  tbe  European  land  frontier,  a  distinction  which  was 
abrogated  by  the  Russc -German  Commercial  Treaty  ;  so  far  as 
these  goods  are  concerned,  the  rates  of  duties  established  by  the 
General  Tariff  for  imports  over  the  European  land  frontier  are  in 
nearly  all  cases  20  per  cent,  higher  than  the  corresponding  rates 
for  imports  by  Bea.  The  Blue  Book  containing  the  complete  tariff 
may  be  purchased  from  Messrs.  Wyman  &  Sons,  Fetter  Lane,  E.G., 
at  a  cost  of  7d.     Poud  =  40  funts  =  36  lb. 

Old  rate.       New  rate. 

Roubles.         Roubles, 

Asbestos  manufactures  in  combination  with    Per  poud.       Per  pond 

other  materials  or  not     3°50  3  85 

Moulded  carbon  wares  for  electroteohnical 

purpoBes  such  as  arc  light  carbons,  plates, 

cylinders,   &c.,   weighing   less    than   10 

funts  each 6  880 

Weighing  10  funts  or  more  each 1  110 

Pipes  of  porous  clay  and  moulded  parts  of 

Pipes — 

Unglazed  "10  "U 

Glazed 15  "22 

Mineral  tar,  bituminous  mastic  all  kinds  of 

fusible  asphalts     '30  '33 

India-rubber     (caoutchouc     and     gutta- 
percha), prepared  and  manufactured  : — 

1.  Soft:  — 

00  In  sheets,  slabs,  threads,  or  dis- 
solved ;    wares  not  specially  men- 
tioned and  not    iu   combination    Per  font.       Per  fnnt. 
with  other  materials        0  20  0°22 

(i)  Manufactures  not  specially  men- 
tioned in  combination  with  other 
materials ;  rubbered  c!oth  ...         0'30  0  33 

2.  Hard  (vulcanised)  : — 

(i)  Unwronght  sheets,  slabs,  sticks, 

pipes,  Jco 020  0'22 

(i)  Manufactures  not  specially  men- 
tioned, whether  in  combination 
with  other  materials  or  not        ...         0  .>0  0'55 

3.  Boots  and  shoes  of  caoutchouc  or 

gutta-percha,    combined    or    not 

with  tissues,  leather,  buckles,  &::.        0'42  0'i6| 

4.  Tissues     impregnated   with    india- 

rubber,  for  fillets  of  cards  :  — 

(a)  With  felt O'lS  0161 

(J)  Without  felt       O'SO  OSS 

Per  pood.        Per  pood 
Steel  rails,  even  perforated  or  grooved     ...  '99  f     99* 

11  184t 
Copper,     aluminium,     nickel,     ^V:;.,     and 
alloys  :  — 

In  pigs,  ingots,  shavings,  filings,  scrap 

and  powder    ...         5  .'>  50 

In   bars,    rods    and    sheets,   even     if 
polished  or  with  designs  rolled  or 
stamped  on  their  surfaces — 
(a)  Of  a  thickness  of  )   mm.  or  more  6  660 

(A)  Of   a    thickness   of    less   than    i 

down  to  \  mm.  inclusive  ...  6  40  704 

((•)  Of  a  thickness  of  less  than  ',  mm.  710  7  si 

Note. — Sheets  of  copper  cut  otherwise  than  in  rectangular  form 
pay  the  respective  duties  specified  under  (2*)  above  together  with 
an  additional  10  per  cent.  The  additional  10  per  cent  .  however, 
docs  not  apply  to  sheets  of  other  metals  and  alloys  referred  to 
above  cut  in  the  same  manner.  Copper  and  copper  alloys,  as  well 
as  the  other  metals  and  their  alloys  referred  to,  if  rolled  or  wire 
drawn  and  of  a  diameter  or  width  of  12)  mm.  or  lens,  pay  duty  •■ 
wire. 

(r>i  b«  ooHlinvtd.) 

'  Imported  by  sea,     I  lorported  over  European  land  frontier. 
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CONTROL   APPARATUS   FOR    STEEL   MILL 
AUXILIARY    ROLLS. 


The  mannfaotDre  of  steel  being  essentially  a  series  of  proceeeef, 
immunity  from  defects  in  design  of  the  machinery  used  for  any 
stage  in  the  process,  however  relatively  insignificant  its  function, 
is  of  vital  importance. 

In  no  branch  of  the  industry  have  greater  improvements  been 
made  during  recent  years  to  produce  absolute  reliability,  simplicity, 


on  the  first  notch  to  a  low  value,  and  the  moving  parts  become  so 
heavy  as  to  cause  fatigue  to  the  operator.  For  this  reason  the  dial 
type,  which  in  its  later  forms  was  a  sound  mechanical  structure 
was,  in  many  cases,  preferred  to  the  drum  type. 

Xo  form  of  hand-operated  main  current  controller  yet  designed, 
however,  contains  the  essential  features  for  the  satisfactory  con- 
trol of  auxiliary  rolls. 

The  usual  practice  adopted  when  starting  a  motor,  of  delaying 
movement  of  the  controller  handle  from  step  to  Eftep  until  the  motor 
has  accelerated,  and  the  current  decreased  to  approsimately  its 
steady  value,  cannot  be  observed  in  this  service,  where  the  opera- 
tor's whole  attention  must  be  applied  to  the  billet  being  rolled, 
and  not  to  the  protection  of  the  motor  or  gears.  Some  form  of 
automatic  protection  is  therefore  necessary,  and  this  must  b} 
applied  so  as  not  to  delay  notching  an  instant  after  the  cnrrent 
has  decreased  to  the  required  limit  for  cutting  oat  the  next  step 
of  resistance.     For  this  reason  daehpot  control  is  not  suitable. 

These  considerations  lead  to  the  conclusion  that  the  best  solution 
of  the  problem  is  obtained  by  the  use  of  a  manually-operated 
mister  controller  and  electrically-operated  contactor  switches,  the 
contactors  closing  partly  under  the  influence  of  the  master  con- 
troller and  partly  of  the  main  cnrrent. 


JFi 
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FlO.  1. — CONTACTOE  WITH  SHUNT  OPERATING 
OOIL  PITTED  WITH  MECHANICALLY-INTER- 
LOCKED Accelerating  Relay. 


Fig.  2. — Connections  op  B.T.H.  Control  Panel,  consisting  op  Contactors 
Fitted  with  Mechanically-interlocked  Ccbbent  Limit  Accelerating 
Belays. 


and  greater  output,  than  in  the  electrical  equipments  for  con- 
trolling the  reversible  motors  driving  the  live  rolls. 

Control  apparatus  for  this  service  is  subj  acted  to  the  most  severe 
conditions  to  which  electrical  apparatus  has  been  applied  for 
commercial  purposes,  as  the  motors  driving  the  rolls  have  to  be 
started,  checked,  started  again  or  reversed  as  often  as  20  to  30 
times  a  minute  throughout  a  day  of  20  hours. 

The  controlling  device  originally  used  was  the  well-known  hand 
operated  dial  type  adopted  for  other  industries,  consisting  of  con- 
tacts for  reversing  the  armature  connections,  and  introducing  or 
cutting  out  resistance  in  series  with  the  motor  armature  for 
starting  and  reversing  the  main  armature  cnrrent  passing  through 
these  contacts.  The  earliest  forms,  as  for  other  industries,  con- 
sisted of  fi^ed  contacts  mounted  in  one  plane  on  slate  or  other 
insulating  material  over  which  were  moved  contacts  mounted  on 
or  geared  to  the  operating  lever.  These  dial  type  controllers  were 
at  one  time  superseded  by  the  well-known  drum  type  controller 
as  used  for  tramcars.  The  magnetic  blow-out  can  be  more  con- 
veniently applied  to  this  form  of  controller,  which  has  the  addi- 
tional advantage  that  the  wear  caused  by  arcing  on  the  moving 
contacts  is  less,  due  to  the  fact  that  a  different  contact  is  used  for 


Fig.  3, B.T.H.  Master  Contholler  with  cover  removed. 


each   division  of   resistance,  whereas  in   the  dial   type  the  same 
moving  contact  is  subjected  to  the  arcing  of  each  resistance  step. 

A  drum  type  of  controller,  however,  becomes  very  massive  when 
auESoient  control  points  are  used  to  limit  the  current  whi:h  flows 


Fio.  i.  —  B.T.H.  Contactor  Panel  showing 
Contactors  fitted  with  Mechanioally- 
ixtbblocked  Current  Limit  Accelerating 
Belays. 


As  the  cycle  of  operations  is  varying  all  the  time,  it  is  impossible 
to  apply  a  devise  for  producing  entirely  automatically  the  required 
results,  and  the  human  element  must  necessarily  be  introduced 
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This  form  of  coDtroUine;  device  is  now  baiae'  grenerally  adopted 
for  the  control  of  auziliar;  roUe.  Sach  a  system,  to  be  satisfactory 
for  nse  in  a  steel  works,  must  be  free  from  the  mass  of  tmall 
wirinpf  and  anxiliarr  contacts  usnally  associated  with  the  earliest 
forms  of  automatic  devices. 

A  contactor  having  the  necessary  rupfged  characteristics  and 
simplicity  of  coustractijn  for  the  servic;,  is  found  in  the  type 
universally  adopted  for  railway  service,  which  has  solid  main 
contacts  pressed  together  by  strong  spiral  spiiags.  Fig.  1  shows 
the  type  in  question  for  direct-current  circiits,  which  has  very  few 


Fig.  5.— B.T.H.  Contactor  Panel  and  Master  Controller, 

SDITABLE   for   USE   WITH   A   REVERSIBLE   INDUCTION   MOTOR. 

parte,  all  parts  being  easily  accessible  for  inspection,  cleaning  and 
renewals. 

The  method  of  making  the  current  limit  relay  part  of  the  con- 
tactor, adopted  by  the  Britieh  Thomson-Houston  Co.,  Ltd.,  of 
Rugby,  who  were  the  first  to  introduce  contactor  systems  for  the 
control  of  live  roller  gear  in  this  country,  enables  a  very  simple 
wiring  system  to  be  adopted,  as  shown  in  fig.  2,  which  is  a  typical 
diagram  for  live  roll  service.  Referring  to  the  diagram,  con- 
tactors 1  and  2  are  mechanically  interlocked,  eo  that  they  cannot 
be  closed  together  ;  so  also  are  contactors  3  and  4.  Each  current 
limit  relay  consists  of  a  main  coil  and  iron  plunger,  the  plunger 
carrying  a  contact  disk  which  bridges  two  contact  posts  when  in 
its  lower  position.  The  plunger  is  held  mechanically  in  its  upper 
position  by  the  moving  arm  of  the  contactor  when  the  contactor 
is  open,  as  shown  in  the  view.  When  the  contactor  closes, 
the  plunger  is  mechanically  released,  and  is  only  held  In  the  upper 
position  by  the  magnetic  effect  of  the  main  current.  When  the 
main  current  lias  decreased  to  a  predetermined  value  due  to  the 
speeding  up  of  the  armature,  the  plunger  falls  to  its  lowest  position, 
thus  closing  the  operating  coil  circuit  of  the  n<xt  resistance  con- 
tractor, which  closes,  causing  the  main  current  to  increase  and 
accelerate  the  motor.     This  is  repeated  for  each  resistance  step. 

The  type  of  master  controller  used  by  the  B.T.H.  Co.  is  as 
shown  in  fi^.  3.      This    has  three   control  points — forward  and 


The  great  advantages  obtained  with  the  contactor  e<|uipmentB 
over  the  hand-operated  main  controller  equipments  have  been  as 
follows  :  — 

The  wear  on  the  motor,  shaft  and  pinions,  and  the  coneciiuent 
repairs,  are  greatly  reduced,  due  to  the  fact  that  the  current  limit 
relays  prevent  these  parts  being  subjected  to  excessive  stresses. 
The  contactors  having  a  quick  make-and-break  action,  and  being 
fitted  with  separate  blow-out  devices,  are  more  suitable  for  con- 
trolling heavy  currents  without  excessive  wear  than  are  ordinary 
controllerp,  and  although  better  able  to  deal  with  heavy  currents 
than  the  hand-operated  controller  they  are  not  subjected  to  such  heavy 
currents,  due  to  the  fact  that  the  current  is  controlled  within 
limits  by  the  relays.  The  quantity  of  steel  rolled  in  a  given  time 
is  increased,  as  the  operator  can  move  the  oontrcller  handle  £b 
rapidly  as  be  likes  without  fear  of  breaking  pinions  or  shafts,  the 
motor  being  automatically  accalerated  or  reversed  in  the  shortest 
safe  time.  Another  Important  feature  is  that  these  small  master 
controllers  can  be  used  by  the  operator  without  fatigue. 

Fig.  4  shows  a  typical  contactor  panel  for  direct-current 
circuits,  and  fig.  5  for  alternating-current  circuits  as  made  by  the 
B.T.H.  Co. 

Diagram  fig.  6  shows  a  control  equipment  for  direct-current 
circuits,  for  which  another  form  cf  current  l^mit  relay  is  used, 
the  control  system  being  otherwise  the  same  as  described  above. 

The  relays  in  this  case  are  small  series  contactors,  thfi  main  con- 
tacts of  which  are  in  the  control  circuit,  the  operating  coils  being 
in  the  main  circuit.  These  series  contactor  relays  which  are  shown 
in  fig.  7  area  B.T.H.  Co.  patent.  Th»y  have  the  property  that 
they  can  be  adjusted  so  that  the  contacts  will  remain  in  the  open 
position  if  a  current  of  more  than  a  desired  value  be  switched 
through  the  operating  coil,  and  will  close  automatically  when  the 
current  has  decreased  to  a  desired  value. 

In  the  diagram,  fig.  6,  the  main  contactors  which  are  operated  by 
shunt-wound  coils  are  marked  1-9  inclusive.  The  contacts  of  the 
relays  are  marked  A,  the  main  coils  of  the  relays  being  shown 
immediately  below  the  contacts.  A  main  contactor  in  closing  to 
short-circuit  one  of  the  divisions  of  the  starting  resistance  com- 
pletes a  circnit  through  the  operating  coil  of  the  relay  controlling 
the  contactor  next  to  close  in  the  sequence.  The  instantaneous 
increase  in  the  line  current  caused  by  short-circuiting  a  division 
of  the  starting  resistance  causes  the  relay  contacts  to  remain  open 
nntil  the  motor  has  accelerated  and  the  line  current  has  decreased 
to  a  safe  value.  The  relay  then  closes  completing  the  circuit  to 
the  operating  coil  of  a  main  contactor,  which  then  closes.  The 
main  contactor  in  closing  energises  the  coil  of  the  next  relay,  and 
so  on.  The  control  system  shown  in  fig.  6  is  being  successfully  used 
for  rolling  mill  service. 


NOTES    FROM    CANADA. 


[From  our  Special  Cobrespondbnt.J 


Like  other  countries,  Canada  is  making  strenuous  efforts 
in  regard  to  trade.  The  Department  of  Trade  and  Commerce 
ha;  already  prepared  several  special  bulletins  deahng  with  the 
trade  of  Germany  and  other  subjects  of  interest,  and  is  doing 
all  it  can  to  assist  manufactm-ers,  giving  them  information  as 
to  opportunities  for  trade  and  other  matters. 

The  Canadian  Manufacturers'  .Association  is  now  similarly 
exerting  itself,  and,  besides  fostering  a  "  Made  in  Canada  " 
campaign,  designed  to  induce  people  in  this  country  to  buy 
home-made  goods  in  preference  to  any  others,  the  Asaociatioo 


Fid.   6.— CONNKCTIONH   OK   B.T.H.   CONTUOL   PANKL,  CONSISTINd   OF  CONTACTOBS 

AND  Si;ttiEs  Contactor-tyi'e  Accbleratino  Relays. 


FiQ.  7.— B.T.H.  Sbbils  Contactob. 


reverse.  The  first  point  closes  the  armature  circuit  through  a 
very  high  resistance.  This  setves  as  a  check  point  when  the  con- 
troller handle  is  thrown  from  forward  to  reverse.  The  second 
point  corresponds  to  slow  running  of  the  motor,  and  is  used 
for  turning  the  billet.  When  the  controller  is  on  the  third  step 
the  rc«t  of  the  resistance  contsi-tors  notch  up  automatically  under 
the  inUucnoe  of  the  current  limit  relays. 


at  a  recent  luectiiijj'  discussed  the  plana  of  the  receiitly-formej 
"  Export  Association  of  Cnniida,  Liinit<^d,"  which  will  eu- 
douvour  to  develop  the  trade  of  the  Dominion  with  foroigo 
countries. 

It  was  etate<I  that  the  first  duty  of  this  .\ssooiiition  woujif 
be  "  to  streuptheii  the  tnule  ties  between  the  various  Domi- 
nions of   the  British    I'.nipirc   and   to  take  advantage   of   tb» 


fi  ■   ■i-iirri-' '  -if  iMi  r  -iir  I'-iii    ■  i 
Vol.  77.    No.  1,9G2,  July  2,  1915.] 


THE    ELECTRICAL    REVIEW. 


great  opportunities  for  trade  with  them,  both  now  and  atter 
the  wai'." 

The  development  of  trade  with  Russia,  France  and  Belgium, 
,18  well  as  China  and  South  America,  was  also  spoken  of,  and 
it  is  apparently  inti'udixl  that  an  office  shall  be  opened  iu 
Ix.ndon,  which  will  act  as  a  commission  agent  for  the 
manufacturers  and  provide  for  the  transportation  of  goods. 

Some  little  time  ago  telephonic  communication  was  estab- 
lished between  New  York  and  San  Francisco — a  few  daya 
back  it  was  the  turn  of  Toronto  to  be  put  in  direct  connection 
with  that  distant  city,  an<l  according  to  the  daily  papers  the 
voices  were  ixnfectly  plain  and  conversation  was  carried  ou 
with  ease — a  noted  singer  in  "Frisco"  entertained  the 
Toronto  audience  with  a  song.  Montreal  has  also  been  put 
in  touch  with  the  Californian  city  in  the  same  way. 

The  writej:  of  these  notes  has  on  more  than  one  occasion 
within  the  la.st  two  years  or  so  suggested  that  it  would  be  a 
good  thing  for  British  engineering  trade  with  this  country 
if  facilities  could  be  all'orded  to  young  men  here  to  get  their 
engineering  training  in  British  workshops  instead  of  going 
to  the  U.S.A.  for  it  and  becoming,  as  they  inevitably  do,  to 
all  intents  and  purposes,  .■\merican  engineers,  imbued  with 
the  notion  that  everything  worth  having  is  made  across  the 
border,  and  being,  of  course,  entirely  ignorant  of,  and  alto- 
gether out  of  touch  with,  any  British  products  or  methods, 
etc. 

This  idea  is  set  forth  in  very  similar  terms  by-  a  writer  in  the 
Engbieer  for  .\pril  16th,  1915,  on  page  HS.'!  It  is  to  be  hojx:d 
that  some  day  a  little  notice  will  be  taken  of  the  suggestion, 
as  the  arguments  in  its  favour  are  undoubtedly  based  ou 
solid  facts. 

Mr.  Hamilton  Wickes  is  quite  right  when  he  urges  British 
manufacturers  to  make  greater  efforts  to  secure  Canadian 
trade — if  they  wish  to  have  any  at  all.  In  the  writer's  own 
experience  it  is  much  easier  to  get  information  from  the 
great  country  to  the  .couth  than  to  write  home,  wait  a  long 
time,  and  then  perhaps  have  one's  inquiries  for  prices 
answered  with  no  information  as  to  whether  the  figures  given 
are  f.o.r.  factory,  f.o.b.  British  port,  Canadian  duty  paid,  or 
any  such  important  details.  Such  a  state  of  affairs  is  not 
exaggerated  at  all. 

The  B.E.A.M.A.  and  similar  bodies  might  do  worse  than 
take  measures  not  only  to  impress  upon  their  members  the 
necessity  for  giving  certain  important  details  when  quoting, 
but  also,  as  far  as  possible,  supply  the  information  or  state 
how  and  where  it  may  be  obtaiued.  Perhaps  they  already  do 
this.  but.  if  so.  the  members  must,  many  of  them,  be  sadly 
neglectful  of  such  advice. 

Very  few  firms,  except  those  who  actually  have  their  own 
men  out  here,  ever  take  the  trouble  to  quote  their  goods  f.o.b.  a 
Canadian  town  or  city,  even  when  specially  asked  to  do  so. 
If  the  necessary  information  is  not  available  at  home,  steps 
.should  be  taken  to  make  it  so  somehow  or  other. 

Tliere  is  no  doubt  about  it.  and  nothing  is  likely  to  change 
the  situation,  that  the  consulting  engineer  or  other  individual 
who  requires  prices  and  other  particulars  will  invariably  make 
use  of  those  which  are  furnished  in  the  handiest  form  and 
leave  the  others  aside  if  he  can  passibly  arrange  his  work  with 
any  degree  of  satisfaction  in  this  way. 


WAR    ITEIVIS. 


German  Enj^ineeriog  during  the  War. — \t.  a  recent  meet- 
iiit;  of  the  .Association  of  Germ.m  Euijine  Builders,  Herr  Fr. 
l'"rolich  discussed  the  position  of  Gerinan  enfjineering  durinjj 
the  war.-  While  admitting  that  there  had  been  a  consider- 
able falling-off  in  the  number  of  new  contracts,  he  claimed 
that  the  machine-tool  and  agricultural-implement  makers 
had  more  than  enough  work  on  hand.  .'Vs  many  branches  of 
industry  (Herr  Frolich  thinks)  are  likely  to  be  extremely 
busy  as  soon  as  peace  is  restored,  he  suggested  that  the 
works  should  prepare  themselves  for  the  coming  boom  (  !)  by 
♦•stending  their  plant  and  by  making  other  necessary  alter- 
ations. It  was  probable  that  after  the  war  there  would  be 
less  preference  shown  in  Germany  for  foreign  machine  tools, 
typewriters,  sewing  and  shoe-making  machines,  and  agri- 
cultural implementis,  and  now  was  the  time  to  start  system- 
atic preparation  to  supplant  such  machines.  Herr  Frolich 
referred  in  ecstatic  tones  to  the  achievements  of  the  German 
engineering  industry  in  meeting  the  enormous  demands  of 
the  Army  for  munitions.  Deliveries  were  being  expedited, 
and  the  s)'stem  of  employing  middlemen  in  contracts,  which 
in  the  beginning  of  the  war  adversely  affected  the  efficiency 
of  the  engineering  supplies,  had  been  abolished.  While  the 
home  trade  had  l>een  supported  by  the  war,  export  trade  had 
suffered  considerably,  and  this  was  particularly  important, 
tjecause  normally  about  one-third  of  the  total  output  of  Ger- 
man engineering  works  was  exported.  Herr  Frolich  gave 
reasons  for  believing  that  after  the  war  the  German  engi- 
neering W'Orks  would  be  able  to  resume  unweakened  their 
competition  in  the  world's  markets  with  their  old  opponents, 
provided  the  Government  took  measures  to  safeguard  Ger- 
many's interests  abroad.  Otherwise,  "  the  coming  militarv 
victory  "  might  he  accompanied  by  heavy  economic  losses. — 
"  The  Ironmonger." 


Scheme  for  Training;  Munilioa  Workers. — The  Fngineer- 
ing  Department  of  King's  College,  London,  is  organising  a 
scheme  fqr  training  unskilled  and  semi-skilled  men  in  the 
use  of  tools,  so  as  to  fit  them  for  work  at  the  munition 
factories.  The  work  is  to  begin  at  once,  and  will  pror<-<<l 
throughout  the  summer  vacation,  and,  if  the  need  is  still 
great,  will  be  continued  during  the  winter.  The  Industrial 
Ke.serve,  227,  .Strand,  is  helping  the  College  both  in  the 
supply  of  men  who  can  be  usefully  trained  for  such  worl<, 
and  in  linding  places  for  them  in  factories  when  trained. 
The  work  will  Ix;  done  in  two  shifts,  from  9 — 12.30  and  l.HO 
to  5  p.m.,  Nionday  to  Friday  inclusive,  so  that  forty  men  can 
be  taken  each  day.  The  average  course  is  expected  to  la^t 
for  three  or  four  weeks,  though  this  will  naturally  depend 
on  the  previous  training  and  progress  of  the  student.  The 
fee  charged  will  be  the  nominal  one  of  2s.  Od.  per  we<.'k, 
which  will  only  go  a  small  way  towards  defr.iying  the  run- 
ning expenses  of  the  schciue.  .£150  has  already  been  con- 
tributed by  a  subscriljer  to  the  Industrial  Reserve,  and  it  is 
hoped  that  further  contributions  will  follow.  There  Is  no 
doubt  that  such  a  scheme,  which  has  already  been  initiated 
at  Sheffield,  Birmingham  and  Manchester,  will  be  of  the 
utmost  use  in  making  available  for  the  public  service  a  great 
amount  of  willing  help  which  is  at  the  present  moment  un- 
focused and  untrained.  The  College  and  the  Industrial 
Reserve  are  already  in  touch  with  firms  luanufacturing 
munitions,  and  there  should  be  no  difficulty  in  linding  places 
for  sufficiently  qualified  men.  This  scheme,  as  well  as  the 
advanced  testing  work  which  the  department  will  be  able  to 
do  for  the  Ministry  of  Munitions,  will  be  under  the  direction 
of  Professor  A.  H.  Jameson.  Inquiries  and  applications 
tihould  be  made  to  the  Secretary,  King's  College,  Strand,  W.C. 

The  Manchester  School  of  Technology  has  similarly  ar- 
ranged with  the  local  Munitions  Committee  to  provide  classes 
in  the  workshops  of  the  School  for  preliminary  training.  The 
Nottingham  Society  of  Kngineers  is  holding  a  special  meet- 
ing on  Monday  evening  next,  at  which  the  Munitions  Com- 
mittee will  be  represented,  to  discuss  the  best  way  in  w-hich 
the  Society  can  assist  the  Committee. 

500  Iron  Crosses  for  the  A. E.G.  Men. — The  activity  of  the 
Berlin  A. E.G.  in  the  financial  year  which  ends  in  July  is 
reported  to  have  been  divided  into  two  parts.  In  the  first 
place  there  are  the  Army  orders,  which  were  very  consider- 
able, but  the  profits  on  which  had  been  over-estimated. 
Secondly,  there  are  the  regular  electrical  contracts,  which 
are  declared  to  have  been  normal,  both  in  the  inland  market 
and  for  export  to  neutral  countries.  Taken  as  a  whole,  tho 
turnover  has  been  very  satisfactory.  For  the  rest,  the  ex- 
ports in  general  have  been  interrupted  by  the  war,  but  no 
doubt  is  entertained  that,  after  the  return  of  peaceful  times, 
the  former  relations  will  be  re-established  quickly  in  some 
cases  and  less  rapidly  in  others,  owing  to  the  splendid  organ- 
isation and  the  indispensability  of  the  manufacturers  of  the 
German  electrical  industry.  Equal  confidence  is  entertained 
bv  industries  in  general  in  regard  to  the  future.  For  the 
moment  it  is  stated  that  nothing  can  be  said  concerning  the 
dividend  for  the  past  year,  but  the  liquid  state  of  the  com- 
pany's finances,  which  has  always  been  made  a  prominent 
feature,  is  particularly  great  at  present,  and  the  company  also 
holds  VVar  Loan  .securities  of  the  value  of  ^£600,000.  .About 
18,000  emplo\es  are  in  the  field,  where  450  have  fallen,  and 
as  many  as  ?M)  have  received  the  Iron  Cross.  It  is  calculated 
that  the  voluntary  war  grants  made  to  dependents  of  work- 
men called  up  for  active  service  will  soon  reach  .f250,0(X). 

Employment  of  Disabled  Sailors  and  Soldiers. — With  re- 
ference to  the  announcement  in  our  last  issue  to  the  etfect 
that  the  Council  of  the  Institution  of  Electrical  Engineers 
desire  to  call  attention  to  the  demand  for  employment  from 
disabled  sailors  and  soldiers,  we  understand  that  the  Com- 
mittee which  deals  with  the  question  of  the  employment  of 
these  men  is  the  Association  for  the  Employment  of  ex- 
.Soldiers,  119,  Victoria  Street,  Westminster,  London,  S.W., 
to  whom  all  applications  for  further  information  and  for  lists 
of  the  local  branches  of  the  Association  should  be  addressed. 
Many  of  the  men  could,  no  doubt,  after  some  training  do 
useful  work  as  switchboard  attendants.  .Attention  is  also 
drawn  to  the  report  of  the  Local  Government  Board  Com- 
mittee upon  the  provision  of  employment  for  sailors  and 
soldiers  disabled  in. the  war,  copies  of  which  can  he  obtaine<l 
from  any  bookseller,  at  the  price  of  Ikl.  each. 

Australia. — \  Sydney  firm  wishes  to  add  British  agencies 
for  lampholders  and  electrical  accessories.  Reference, 
31,674h. 

.An  Adelaide  firm  wants  British  agencies  "for  piping,  air 
lift  pumps  and  electric  motors.     Reference,  31,G39f. 

A  Melbourne  firm  wants  names  of  British  m.ikers  of  hard- 
ware, tools  and  electrical  goods.     Reference.  3I,639q. 

\  Melbourne  agent  wants  to  hear  from  British  makers  of 
electric  cranes,  wires,  cables  and  pumps.     Reference,  31.G39. 

Inquiries  respecting  any  of  the  foregoing  should  be 
addressed  to  the  Board  of  Trade  Commerci.il  Intelligence 
Branch,  London. 

Board  o<  Trade  Inquiries.— The  June  21st  list  (No.  26)  of 
inquiries  received  for  sources  of  supply  of  goods  includes  the 
following: — 

Cloclts  for  electrical  tr.nilc  signs  .ind  other   electrical   piirpo-ie.s. 

Pprmnnent  m-TRnets. 

Wood   or  ebonite  "sepnTator*:   for  portable  batteries. 

Personal  and  Roll  of  Honour. — Mattersof  personal  interest 
arising  out  of  tin-  war  will  he  found  to-<lay  and  in  future 
under  our  General  Personal  Si.  i inn  co  ,i  kit«r  page. 
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CORRESPONDENCE. 

Letters  receheil  by  n.i  after  h  r.M.  on  Tuksday  rannot  apjirai  viit'il 
the  fiil/uming  tiieeji.  Correspondents  shmdil  fiirward  tlieir  communi- 
rations  at  the  earliest  possible  moment.  A'o  letter  ran  be  j/iihlished 
unless  toe  hare  the  writer's  name  and  address  in  our  possession. 


BUSINESS   NOTES. 


The  Railway  Carriage  Problem. 

I  strongly  concur  with  your  excellent  leader  on  the  carriage 
problem — you  have  got  right  down  to  the  root  of  the  tvil  under- 
mining our  commercial  syBtem  in  holding  the  railway  companies 
responsible  for  exploiting  trade,  and  bleeding  commerce  in  this 
country  at  every  possible  turn.  I  may  say  I  have  heard  from 
absolutely  reliable  authority  of  an  instance  where  a  consignment 
of  printers'  blocks  was  dispatched  from  the  Midlands  to  Plymouth, 
and  the  charge  for  carriage  on  the  same  was  more  than  the  actual 
value  of  the  goods  themselves,  leaving  a  small  loss  on  the  trans- 
action. Tiie  same  blocks  from  any  town  on  the  llhine  in  Germany 
would  have  been  delivered  at  Plymouth  for  considerably  less  than  a 
third  of  the  Eoglish  railway  charge.  If  this  does  not  constitute 
a  great  scandal  to  traders  in  this  country,  I  should  like  to  know 
what  does  ;'  gp^ry  I^_  Dobson. 

L3ven8hulme,  Manchester,  June  22nd,  1915. 


Pitting'  of  (ienerator  ItriisheB. 

Some  time  ago  I  had  occasion  to  work  on  a  500-KW.  turbine  set 
which  was  giving  commutator  trouble  similar  to  the  set  mentioned 
by  Mr.  Johnstone.  The  +  brushes  were  also  the  ones  to  suffer  most, 
perhaps  dne  to  leakages  in  the  circuit  somewhere  or  other  in  the 
—  side,  and  thus  overloading  the  live  side  of  the  machine.  I  should 
take  a  potential  test  in  the  first  place  and  start  from  the 
generator  brashes,  gradually  working  away. 

I  cured  my  set  by  undercutting  the  micas  between  the  segments 
of  the  commutator  to  a  depth  of  about  A;  of  an  inch,  after 
which  I  changed  the  hard  carbon  brushes  for  a  better  class  of  the 
graphite  type,  which  have  a  carrying  capacity  double  that  of  hard 
carbon.  On  full  load  I  adjusted  the  brush  rocker  wheel  until  I 
obtained  sparkless  commutation. 

Mr.  Johnstone  will  perhaps  pardon  me  if  I  differ  from  him 
in  saying  that  his  set  is  not  sparking  badly  under  the  brushes. 
It  is  the  minute  crackling  sparks  which  eat  away  the  centre  portion 
of  the  brush  face,  and  are  hard  to  see  unless  looking  end  on  the  brush 
during  the  latter  part  of  a  big  run.  If  the  machine  were  not 
sparking,  the  brush  would  polish  up  like  glass,  and  the  commu- 
tator take  on  a  clear  purple  tint ;  it  is  then  in  psrfect  condition 
and  should  not  be  messed  with,  ex  sept  for  renewing  brushes  or 
grinding  down.  I  could  give  Mr.  Johnstone  a  diagram  of  the  tool 
and  guide  for  cutting  out  the  micas  if  he  intends  setting  about  the 
machine.  The  Morgan  Crucible  Co.,  Battersea,  would  supply  him 
with  the  proper  brushee, 

Henry  Fowler. 

L'.verpool,  Jutu!  28th,  1915. 


Colonial  Advice  to  Our  Advertisers. 

I  should  like  to  call  the  attention  of  the  advertisers  in  your 
paper  to  the  difficulties  experienced  by  engineers  in  the  Colonies 
in  obtaining  particulars  of  the  articles  advertised  and  illustrated 
in  your  paper. 

Having  bsen  a  central-station  engineer  at  home  for  some  years 
before  coming  out  to  this  colony,  1  notice  very  much  the  difference 
between  home  and  Colonial  undertakings  with  regard  to  obtain- 
ing up-to-date  and  new  appliances  and  apparatus,  and  the  chief 
complaint,  if  such  it  can  be  called,  is  that  with  a  few  prominent 
exceptions  most  of  yonr  advertisers  neglect  to  mention  the  names 
of  their  Colonial  and  foreign  agents  in  their  advertisements,  and 
even  in  pamphlets  sent  through  the  post. 

I  often  see  an  illustration  and  advertisement  of  a  piece  of  appa- 
ratus which  is  apparently  what  I  am  in  want  of,  but  it  is  seldom 
if  ever  that  any  price  or  even  an  approximate  idea  of  the  cost  is 
given,  and  my  only  course  is  to  write  home  to  our  London  agents, 
putting  them  to  the  trouble  of  obtaining  information  and  prices 
which  particulars  eventually  reach  me  from  six  to  eight  weeks' 
after  the  inquiry  has  been  made.  At  the  end  of  this  time  I  may 
find  that  the  apparatus  ii  not  exactly  what  I  require,  and  I  am, 
therefore,  again  six  to  eight  weeks  away  from  obtaining  what  I 
want,  or  if  it  does  happen  to  be  the  article,  I  have  again  to  write 
back,  and  a  further  three  week^  is  lost  before  the  order  reaches 
London,  whereas  if  advertisers  would  give  some  approximation 
to  the  cost  and  the  names  and  addresses  of  their  principal 
Cjlonial  or  foreign  agents,  inquiries  could  be  made  quickly  and 
expeditiously  in  the  country,  to  the  advantage  both  of  the  buyer 
and  of  the  manufacturer. 

This  is  a  matter  which  evi  lently  does  not  appeal  to  the  average 
manufacturer,  niinply  because  he  has  never  placed  himself  in  the 
position  of  the  Colonial  buyer,  and  I  venture  to  say  that  the  addi- 
tional advertising  space  required,  if  any,  for  lists  of  the  principal 
agents,  would  well  repay  the  outlay. 

By  giving  assistance  to  this  object  of  putting  tho  homo  manu- 
facturers in  closer  and  quicker  touch  with  Colonial  and  foreign 
buyers  through  their  agents  in  the  respective  countries,  you  will  1 
feel  sure,  b«  oonferring  a  benefit  on  manufacturers  and  liuyers 
*'"'*  B.  Sanlipy, 

Miiiiiripnl  KU;-lr„;il  /■.•ni/iiieer. 
PortEllnbetb,  South  Afri.'B,  ./«»»•  ]Oth,  1915. 


Consular  X«t«'S.— CHOSEN.— The    American   Consul 

at  Seoul  reports  that  information  to  hand  from  Kongju,  the 
capital  of  South  Chusei  P/ovince,  says  that  a  50-h.p.  electric  light 
plant  is  to  be  established  there  to  supply,  approximately,  1,500 
lamps,  The  initial  capital  of  the  company  is  $12,500.  It  is  antici- 
pated that  the  machinery  will  ba  ordered  from  Japan,  although 
no  defioite  decision  has  been  reached  as  yet  as  to  the  type  to  be 
employed.  Correspondence  should  be  addressed  to  the  Kongju 
Electric  Co.,  Kongja,  South  Chusei  Province,  Chosen. 

CUBA, — Senores  Maristany  and  Estrada  have  been  granted  per- 
mission by  the  Cuban  Government  to  install  an  electiic  light  plant 
at  Camp  0  Florida,  Habana  Province;  S  snores  Polio  and  Herrara 
have  baen  authorised  to  install  a  similar  plant  at  Coliseo,  Matanzis 
Province,  and  Sanor  Cuesta  has  been  authorised  to  install  a  similar 
plant  at  Ai-rogos  de  Mantua  Penar  del  Rio  Province.  In  each 
case,  it  is  specified  that  the  contjssion  will  be  void  if  the  plant  is 
not  in  working  order  within  one  year. 

FRANCE. — ,\  recent  American  Consular  report  on  the  trade  of 
France  contains  so  me  interesting  information  regarding  the  electrical 
iadnstry  bsfore  and  since  the  war.  According  to  this  report  the 
general  conditions  prevailing  in  the  electrical  industries  of  France 
in  1914  up  to  August  1st  were  not  unfavourable.  Althoueh  a 
tendency  to  weakness  had  set  in  during  the  latter  part  of  the  first 
half  of  the  year,  the  orders  received  equalled  those  taken  during  the 
first  six  months  of  19)3.  Immediately  after  war  began  business 
came  to  a  standstill.  It  soon  revived,  however,  and  the  year  ended 
with  a  smaller  volume  of  trade  than  in  191.S,  but  all  the  factories 
were  in  active  operation  with  curtailed  capacity.  It  is  estimated 
that  in  1914  the  orders  for  heavy  electrical  machinery  fell  off  by 
about  3ii  per  cent.,  for  transformers  about  20  per  cent.,  for  traction 
apparatus  about  60  per  cent.,  for  general  lines  of  electrical  goods 
about  20  per  cent.,  and  for  turbines  about  50  per  cent.  There  was 
also  a  considerable  reduction  in  the  sales  of  cables,  practically  no 
orders  for  apparatus  for  the  extraction  of  nitrogen  from  the  air, 
and  but  few  for  ozjnizition  of  water.  Trade  in  electric  cooking 
and  heating  apparatus  has  never  hien  of  great  importance  in  the 
country,  owing  to  the  high  cost  of  electrical  energy,  there  being  no 
special  rates  for  current  applied  to  heating  and  cooking. 

There  were  much  smaller  orders  placed  in  1914  with  French 
manufacturers  for  the  equipment  of  overland  central  power  stations 
than  during  the  previous  year  (which  was  an  exceptional  one  for 
this  branch  of  the  industry),  as  few  new  stations  were  established 
and  none  of  great  importance.  The  businee?  of  the  existing 
plants,  which  had  been  expanding  during  the  first  six  months  of 
the  year,  fell  off  considerably  in  the  sscoud  half,  owing  to  the 
abnoimil  conditions  prevailing. 

None  of  the  leading  French  railway  companies  contracted  for 
new  electrification  of  their  roa^s  in  1914.  The  work  on  the 
suburban  lines  of  the  Western  Railway  which  had  been  com- 
menced is  still  progressing,  and  the  Southern  Co.  (Midi)  has 
ordered  additional  electric  locomotives  for  use  on  its  lines  from 
Tarbes  to  Paris  and  from  Villefranche  to  Perpignan,  where  already 
three  electric  locomotives  and  a  number  of  motor  oars  had  been 
placed  in  service. 

There  was  a  notable  increase  in  the  manufacture  of  metal- 
filament  lamps  in  France  iii  the  early  part  of  1914,  so  that,  not- 
withstanding the  falling  off  during  the  second  half  of  the  year,  the 
total  annual  production  was  about  30  per  cent,  in  excess  of  that  of 
1913.  The  change  from  carbon  to  metal-filament  lamps  being  practi- 
cally completed,  a  reduction  in  the  rate  of  increase  in  their  manu- 
facture during  1915  is  expected,  even  if  business  conditions  are 
normal.  0  .ving  to  keen  competition  existing,  the  lamp  prices  quoted 
during  the  first  six  months  of  1914  were  very  low,  but  toward  the  end 
of  the  year,  in consequenceofthedecreased production  caused  by  the 
scarcity  of  labour  and  material,  the  prices  became  more  favourable, 
the  increase  ranging  from  20  to  :iO  per  cent.  Generally  speaking, 
there  was  a  tendency  to  lower  prices  for  other  electrical  products 
owing  to  the  keen  foreign  competition,  especially  with  (lerman 
and  Swiss  goods.  An  exception  might  be  made  as  regards  motors 
employed  in  steel  work,  for  which  there  was  a  large  demand. 
Many  of  the  companies,  taking  advantage  of  the  slackness  of  trade, 
re-equipped  and  modernised  their  plants.  As  with  lamps,  scarcity 
of  material  and  labour  and  the  suppression  of  an  im|K)rtant 
part  of  the  competition,  has  resulted  in  raising  prices  to 
a  better  level.  In  the  last  annual  report  from  the  Consulate- 
General,  attention  was  called  to  the  appearance  of  high 
capacity  1,000  to  3,000-c.r.  half- watt  tungsten  lamps. 
Such  lamps  are  now  being  made  of  small  capacities,  which 
allow  them  to  be  adopted  for  domestic  lighting  ;  50-c.r.  lamps  are 
being  sold  for  normal  voltage,  i  e.,  100  to  250  volts.  The  half- 
watt  lamps  for  lower  voltages  are  rendering  cffijicnt  service  when 
used  as  automobile  headlights,  battery  tUshlights  for  army  use, 
iVo.  The  fact  that  soon  the  manufacturers  will  be  able  to  obtain 
25-O.P.  lamps  that  consume  1  half-watt  per  o.r.  will  result  in  a 
reduction  in  the  cost  of  electric  lighting.  Water  sterilisers,  the 
sterilising  being  accomplished  through  ultra  violet  rays  given  by 
mercury  vapour  quartz  electric  lamps,  are  being  successfully  used 
for  army  field  sterilising  outfits  and  in  military  hospitals,  thereby 
providing  sterile  water  for  soldiers  in  service  on  the  field  and  for 
nurses  and  wounded  in  honpital.  The  hydro-electric  devolop-ncnt, 
which  has  temporarily  been  brought  to  a  standstill  owing  to  the 
war,  will,  after  the  hostilities  are  terminated,  bo  taken  np  with 
renewed  activity,  and  in  this  branch  there  should  lie  a  gooil  inarkit 
for  eleotrioal  machinery,  the  greater  part  of  wlii'li  was  prpvloiiiily 
Imported  from  Uermauy. 
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Blost  faotoriee  in  France  that  were  previongly  used  for  the 
manufacture  of  electrical  apparatus  are  now  beinp:  employed  in 
the  manufacture  of  ammunition,  &o.,  for  the  army,  with  the  result 
that  there  is  now  a  good  opportunity  for  the  importation  of  all 
classes  of  electrical  (roods  into  this  country,  especially  electric 
motors  of  capacities  up  to  50  n.p. 

Cliiiin. — In  a  report  by  TI.M.  Consnl-Generalat  Yunnan-fu 
on  the  trade  of  Men^tsu,  shortly  to  be  issued,  it  is  stated  that 
the  great  drawback  to  British  trade  in  the  Province  of  Mengtsu 
hitherto  has  bsen  the  lack  of  any  British  firm  to  represent  United 
Kingdom  manufacturers  and  push  the  sale  of  their  goods  ;  but 
there  is  a  good  prospect  of  this  deficiency  being  remedied  in  the 
near  future.  The  present  time  is  exceptionally  favourable  for  such 
an  enterprise,  as  the  two  German  firms  which  have  hitherto  sup- 
plied local  buyers  with  machinery,  piece-goods,  dye?,  paper,  \;c., 
can  now  obtain  no  further  supplies,  and  the  Chinese  would  wel- 
come the  establishment  of  a  British  firm  in  Mengtsu.  There  are 
inquiries  for  irrigation  pumps,  electric  lijht  machinery,  flinr  and 
rice  mills,  material  for  the  installationof  water-works  in  Yunnau-fu, 
locoiaitiveB  and  trucks  for  the  Pishihchai  Railway,  and  other 
items,  but  these  can  only  be  dealt  with  by  a  man  on  the  spot  who 
is  prepared  to  make  a  contract  for  the  goods  delivered  c.i.f.  at 
Haiphong,  possibly  assist  to  some  extent  in  their  erection,  and 
arrange  the  question  of  exchange.  The  representative  of  the 
machinery  department  of  a  Hong-Kong  firm  is  now  in  the  Province 
looking  into  these  matters,  and  there  is  a  good  prospect  of  at  least 
some  of  the  inquiries  resulting  in  the  placing  of  orders  with 
United  Kingdom  manufacturers. — Board  of  Trade  Journal. 

France. — Imjuiry  is  made  for  the  names  of  United 
Kingdom  manufacturers  of  mechanical  ploughs,  reaping  machines 
and  harrows  (worked  by  gas  and  petrol  engines,  steam  or  elec- 
tricity), also  motors  (of  2  to  12  HP.)  suitable  for  agricultural  use. 
(Rsference  G.W.  1,258.)  Communications  to  the  Secretary,  British 
Chamber  of  Commerce,  9,  Rue  des  Pyramidee,  Paris. 

Private  Arranaemeiits. — John  Bovlt  &  J.  H.Bovlt 

(trading  as  John  Biult),  cycle  agent  and  electrical  engineer,  3, 
Grosvenor  Street,  Chester. — A  meeting  of  the  creditors  herein  was 
held  at  the  Weslminster  Hotel,  Chester,  last  week,  when  Mr. 
Djdds,  solicitor  acting  for  the  debtor,  stated  that  the  liabilities 
amounted  to  £631,  and  the  assets  were  estimated  to  produce  £692, 
while  there  were  preferential  claims  to  be  deducted  amounting  to 
£10.  It  was  reported  that  the  business  had  been  carried  on  in 
partnership  by  the  debtors  since  May,  1912,  each  partner  having 
put  in  about  £100  cash.  John  Boult  was  stated  to  have  had  no 
hand  in  the  management  of  the  business,  this  having  been  left 
to  J.  H.  Bciult,  his  cousin.  John  Boult  was  said  to  have  a 
separatebusinees  at  Liverpool,  which  was  carried  on  in  his  own 
name,  and  in  connection  with  which  no  partnership  existed.  It 
was  decided  that  a  deed  of  assignment  of  the  assets  of  the  Chester 
basiness  only  be  executed  in  favour  of  Mr.  C.  Turner,  of  Sheffield, 
as  trustee,  with  a  Committee  of  in=p  action  consisting  of  the 
General  Electric  Co.,  Mr.  A.  Gripwell,  and  Mr.  Parkin  S.  Booth. 
The  following  are  creditors  : — 

Drake  A  Gorham,  L»,a £101  B.I.  &  Helsby  Cables,  Ltd.       ..  £24 

Geaeral  Electric  C  3 43  Tucker,  J.  H  ,&  Co 21 

Fuller  A"camaIator  Co 3fl  Macintosh,  C,  &  03 14 

Glover;  \V.  T.,&  Co 36  Ward  &  Goldstone 16 

Baxendale  Bris 33  Wileon.  J.  J 13 

Sloan  EleCrioal  C) 34  Ferraoti,  Ltd 12 

Edison  i  Swan 33  Ciedenda  Conduits         . .        . .  13 

Bankinptcy  Proeeediiio'.s. — T.  W.  &  T.  W.  Tatter- 

SALL  (Tattersall  \-  Tattereall),  electrical  engineers,  Willesden  Lane, 
N.W. — Last  day  for  proofs  for  dividend,  July  10th.  Trustee  :  Mr. 
E.  S.  Grey,  Official  Receiver,  Bankruptcy  Buildings,  W.C. 

Dissolutions  and  Liquidations. — Feloate  Installa- 
tion Co.,  Ltd. — Creditors  must  send  particulars  of  debts,  ka.,  to 
Mr.  A.  G.  West,   r.l,  Market  Place,  Reading,   the   liquidator,   by 
'  August  5th. 

Fillings  &  Co.,  builders  and  electricians,  13,  Cross  Street,  St. 
Leonards-ou-Sea. — Messrs.  F.  Pillings  and  R.  E.  Sjggie  have  dis- 
solved partnership.  Mr.  Pillings  will  attend  to  debts,  and  continue 
the  basiness. 

Austi'allau  Trade. — A  correspondent  who  is  repre- 
senting in  London  a  firm  of  engineers  and  contractors  which  has 
been  established  in  Australia  for  30  years,  and  has  branches  in 
each  State  and  workshops  at  Sydney,  equipped  with  modern  tools 
and  appliances,  is  open  to  receive  proposals  relating  to  the  manu- 
facture in  Australia,  under  licence,  of  approved  specialities  and  to 
arrange  fresh  agencies  and  purchase  new  lines  in  engineers' 
requisites.  Communications  addressed  to  "  Sydney  Ajent,"  care  of 
the  Editors,  will  be  forwarded. 

\ew   "Mazda"  Half-Watt  Lamps. —  The  Biutish 

Thomson-Houston  Co  ,  Ltd.,  of  Mazda  House,  London,  B.C.,  have 
issnei  an  eight-page  illustrated  pamphlet  concerning  "  Mazda 
''  half-watt  lamps,  giving  particulars  of  new  sizes,  J  and  1  ampere, 
and  information  as  to  reduced  prices.  The  new  lamps  are  made  for 
25,  50—60,  100—130,  and  200—255  volts. 

Trade     Announcement. —Mr.      L.     H.     Euler, 

A. M.I.E.E,  has  changed  hie  address  from  Broad  Street  Buildings, 
E.C.,  to  46,  Roan  Street,  Greenwich,  S.E.  Telephone,  New  Cross  463. 

Advance  in  Prices. — Tue  Bastian  Meter  Co.,  Ltd., 

have  announced  an  advance  of  20  per  cent,  in  prices  of  Bastian 
meters  from  July  1  st,  consequent  upon  increased  cost  of  raw 
material  and  labour. 


Book  \0tices,  —  Alinnment  Char  Is.  By  E.  S. 
Andrews.  London:  Chapman  &  Hall,  Ltd.  Price  1  s.  3d.  net. — In 
this  booklet  the  author  explains  the  method  of  constructing  and 
using  the  alignment  rharts  which  have  come  into  common  use  in 
recent  years,  and  which  are  capable  of  effecting  a  great  economy  of 
time  and  labour.  In  these  charts  the  desired  result  is  arrived  at  by 
laying  a  straight-edge  or  stretching  a  thread  across  two  graduated 
parallels  representing  two  of  the  variable  qnantities,  and  reading 
off  the  third  'luantity  at  the  intersection  of  the  straight-edge  with 
a  third  graduated  line.  This  process  corresponds  to  the  solution  of 
a  linear  equation  of  the  first  order  between  three  variables,  any 
two  of  which  are  given  ;  the  author  gives  a  simple  proof  of  the 
validity  of  construction,  and  shows  how  it  can  be  applied  to  simple 
formula-.  When  the  formula  involves  the  products  of  the  terms, 
it  is  put  into  logarithmic  form,  and  then  can  be  dealt  with  in  a 
similar  way,  the  parallels  being  graduated  logarithmically.  When 
there  are  more  than  three  variables,  the  solution  is  obtained  in  two 
stages,  and  the  principle  may  similarly  be  extended  to  any  number 
of  variables.  The  method  is  of  great  value,  and  the  author's 
explanations  are  clear  and  concise. 

"Trade  Products  of  the  British  Empire  "  is  the  subject  covered 
in  a  special  supplement  issued  with  the  July  number  of  the 
('/((iiiilk'r  of  Commerco  Journal.  It  is  a  statistical  account  of  the 
resources  of  the  British  Empire  as  a  supplier  of  foodstuffs  and 
of  raw  materials  for  British  industries,  with  statistics  and  notes 
as  to  foreign  sources  of  supply.  The  prevailing  conditions  render 
such  an  account  of  exceptional  interest  just  now. 

We  have  just  received  the  issue  of  Messrs.  W.  T.  Glover  &  Cc.'s 
Almanac  for  1915-16.  This  annual  has  now  reached  its  14th  year, 
and  differs  from  all  other  publications  of  the  kind  in  being  issued 
at  Midsummer  ;  this,  however,  is  only  one  of  its  many  unique 
features.  It  stands  alone  in  that  every  day  in  the  year  receives 
special  attention  in  the  shape  of  a  device,  a  useful  extract  from 
some  technical  treatise,  an  interesting  view  of  one  of  Glover's 
cable  installations,  or  a  humorous  item  in  the  shape  of  a  sketch  or 
a  clever  literary  composition.  The  only  fault  that  we  have  to  find 
with  it  is  that  the  temptation  to  "look  ahead"  is  apt  to  prevail 
over  the  more  pressing  demands  upon  our  time  ;  but  that  is 
really  a  subjective  not  an  objective  fault,  arising  out  of  the  high 
(quality  of  the  contents.  The  leaflet  for  July  1st  shows  the  well- 
known  trade-mark  of  the  company,  and  indicates  that  the  firm 
was  established  as  long  ago  as  1868. 

"Tramway  Track  Construction  and  Maintenance."  By  R. 
Beckerstaffe  Holt.  London:  Tramway  and  Railway  World  O&cea. 
Price  lOs.  6d. 

"  Proceedings  of  the  American  Institute  of  Electrical  Engineers." 
Vol.  XXXIV,'  No.  6.  June,  1915.  Washington:  The  Institute. 
Price  %\. 

"Science  Abstracts."     Vol.  18,  part  6.      June  25th.     Sections  A 

and  B.     London  :    E.  it  F.  N.  Spon,  Ltd.     Price  Is.  6d.  each  section. 

"An  Improved  Governor  for  Water-Turbines."      By  Percy  H. 

Pitman.      Excerpt   from   the  Proceedings  of  the   Institution   of 

Mechanical  Engineers. 

"Shall  the  Government  Own  and  Operate  the  Biilroads,  the 
Telegraph  and  Telephone  Systems  ?  Shall  the  Municipalities 
Own  their  Utilities.'— The  Negative  Side."  Six  addresses.  New 
York  :  The  National  Civic  Federation.     Price  50  cents. 

"  Alternating  Current  Work."  By  W.  Perren  Maycjck.  London : 
Whittaker  &  Co.     Price  0?.  net. 

Railway  Station  Lin'btin»'.— The  Caledonian  Railway 
Co. 's  central  station  at  Glasgow,  which  was  originally  lighted  by 
120  10-ampere  open-type  arc  lamps  with  opaleacent  globes,  running 
four  in  series  on  230  volts,  mounted  at  a  height  of  about  22  ft., 
and  spaced  from  60  to  80  ft.  apart,  is  now  lighted  by  600- watt 
Ojram"  Atmos"  type  lamps,  which  occupy  the  positions  previously 
occupied  by  the  arc  lamps.  The  result  has  been  very  satisfactory, 
as  there  is  a  reduction  of  300  watts  on  each  circuit  of  four  lamps, 
while  the  illumination  of  the  station  has  been  increased  and  con- 
siderably improved.  The  horizontal  illumination  in  the  main  hall 
of  concourse  is  2  foot-candles  maximum,  with  a  minimum  of 
1'7  foot-candles,  while  along  the  platforms  the  variation  is  between 
0'8  and  1'6  foot-candles. 

For  Sale.— The  Ely  Valley  Lighting  Co.,  Ltd.,  of 
Cardiff,  have  for  disposal  the  following  plant :  — Locomotive 
multitubular  boiler;  75-KW.  and  1 50- KW.  generating  sets  ;  three- 
panel  switchboard  ;  oil-cooled  transfoimerB.  Partioulars  are  given 
in  our  advertisement  pages. 


LIGHTING  and  POWER  NOTES. 

Barnet.— WoRKHOiSE  Lighting.— The  B.  of  0.  has 

referred  the  whole  (laestion  of  electricity  supply  to  a  small  Com- 
mittee with  power  to  take  the  advice  of  a  firm  of  consulting 
electrical  engineers  with  regard  to  the  condition  of  the  present 
plant,  and  the  probability  of  its  expansion,  also  as  to  whether  it 
would  not  be  better  to  take  the  whole  supply  from  an  outside 
source. 
Be\liill.— Year'8  Working.— In    his  report  on   the 

Corporati  .in'a  electric  light  undertaking  for  the  year  ended 
March  31  st,  1915,  the  Borough  Accountant  states  that  the  gross 
profit  amounted  to  £6,218,  as  against  £6, .'.24  in  1914  ;  after 
meeting  debt  charges,  costs  of  meters,  public  lighting,  depreciation, 
&o.,  a  sum  of  £2,128  is  carried  forward,  as  against  £1,817  brought 
into  the  accounts.  A  total  sum  of  £1,472  has  been  credited  to 
depreciation. 
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Ueiitliam. — E.L.  Scheme. — Mr.  Best,  promoter  of  an 

E.L.  schema  for  Bentham,  has  written  to  the  Settle  R.D.C.  relative 
to  the  (junoil's  refusal  to  allow  polea  to  be  erected  on  the  high- 
way from  Low  Bsntham  to  Hifrh  Bentham,  for  overhead  wires. 
He  points  oat  that  unless  the  poles  are  allowed  to  be  erected  it 
will  be  impossible  to  supply  current  to  High  Bentham.  At  his 
suggestion  a  (.'jmmittee  has  been  appointed  to  meet  a  deputation 
from  the  Electric  Supply  Co.  with  a  view  to  underground  cables 
being  laid  for  only  a  short  distance  along  the  route. 

Blackpool. — Year's  Workino. — The  annual  accounts 
of  the  electricity  department  show  a  total  revenue  of  £47,320,  a 
gross  profit  of  £23,200,  and  a  net  balance,  after  meeting  financial 
charges,  of  £8,499  (about  £1,000  better  than  the  previous  year), 
which  was  disposed  of  as  to  £5,000  to  general  district  fund,  and 
£3,499  to  reserve.  The  latter  fund  was  drawn  on  for  over  £6,u00 
during  the  year,  and  has  a  balance  of  £8,093  in  hand.  In  all, 
5,842,433  units  were  generated,  as  against  5,410,377  in  the  previous 
year. 

Boltoii. — Year's  'Workinit. — The  report  of  the  elec- 
tricity department  shows  that  13,688,271'  units  were  sold  last 
year,  including  7,307,698  for  power,  and  4,500,000  for  tramways. 
The  working  cost  amounted  to  '6 4. 'id.,  and  the  inclusive  cost  to 
1  137d.  per  unit,  while  the  maximum  load  was  6,557  KW.,  or  about 
900  KW.  less  than  in  1914.  The  total  connections  in  KW.  amounted 
to  19,452,  an  average  of  49  KW.  per  consumer,  and  included  1,546 
motors  of  16,041  h.p.  used  by  020  consumers.  The  gross  profit  on 
the  year  was  *;29,916,  as  against  £30,301  in  1914,  and  after 
meeting  financial  charges  and  capital  contributions,  a  surplus  of 
£145  remained. 

Bradl'oi'ii, — Year's  Working. — At  a  meeting  of  the 
Electricity  Committee,  held  last  Friday,  the  city  treasurer  pre- 
sented the  annual  financial  statement  relating  to  the  electricity 
undertaking,  which  shows  that  the  profit  for  the  year  was  £18,955, 
as  compared  with  £14,905  in  the  preceding  year,  an  increase  of 
£4,050.  The  sale  of  electric  current  yielded  an  income  of  £138,000 
(£3,500  in  excess  of  the  previous  year),  generation  costs  amounted 
to  £39,700  (an  increase  of  £7,000),  and  the  cost  of  distribution  had 
increased  by  £850  to  £6,340.  The  gross  profit  on  the  undertaking 
was  £500  in  excess  of  that  of  the  previous  year  ;  £22,900  (£1,000 
more)  was  absorbed  in  payment  of  interest  on  loans  and  income- 
tax),  whilst  £33,000  had  gone  in  sinking  fund  charges,  this  being 
£4,000  less,  in  consequence  of  the  decision  of  the  Finance  Com- 
mittee of  the  Council  to  apply  the  principle  of  accumulating 
sinking  funds  in  respect  of  the  various  undertakings  of  the 
municipality. 

Bridlinn'toii, — Year's  Working. — The  report  of  the 
Corporation's  electrical  undertaking  for  the  past  year,  shows  the 
effect  of  the  war,  which  has  resulted  in  an  enormous  reduction  in 
lighting  in  this  coast  resort.  The  revenue  amounted  to  £7,600, 
and  the  gross  profit  to  £3,701,  leaving  a  deficit,  after  meeting  loan 
charges,  &c.,  of  £314,  as  against  a  net  profit  of  £1,373  in  the 
previous  year.  The  balance  of  profit  at  March  3l8t,  1914,  stood  at 
£3,057. 

Canada.— The  City  Council  of  Vancouver,  B.C.,  is 
investigating  for  itself  the  water  power  possibilities  of  several 
sites  in  the  vicinity  with  a  view  of  establishing  a  muni;ipal  light 
and  power  plant.  One  of  these  sites  is  located  on  the  Cheakamns 
River,  16  miles  north  of  Squamish,  the  second  on  the  Indian  River 
at  the  head  of  the  North  Arm  of  Burrard  Inlet,  and  the  third  on 
the  Bridge  River,  10  miles  west  of  Lillooet. 

The  B.C.  Power  and  Electrical  Co.  holds  the  rights  on  the 
Cheakamns  River,  capable  of  producing  100,000  Hi'.  The  mini- 
mum cost  of  generating  and  transmitting  to  Vancouver  is  esti- 
mated at  S52  per  H.i'.  and  the  maximum  .*8ii  per  h.p.,  depending 
on  the  form  of  construction. 

It  is  claimed  that  power  can  be  generated  for  three- tenths  of  a 
cent,  per  KW.-hour.  The  maximum  cost  of  the  construction  of  the 
plant  is  estimated  at  about  $3,900,uu0. 

The  one  on  Indian  River  is  25  miles  from  the  city  and  is  capable 
of  developing  at  a  single  power  house  ln.OOO  ii,i>.  It  is  claimed 
that  this  could  be  easily  increased  to  50,000  H.p.  Additional 
power  may  be  developed  by  building  a  second  power  house  four 
miles  further  up  the  river.  This  development  could  be  made  at  a 
cost  of  960  per  iI.p  at  the  power  house  switchloard.  or  $sO  per  h.p, 
at  the  receiving  station  in  the  vicinity  of  Vancouver. 

The  other  power  «ite  is  approximately  150  miles  from  Vancouver 
at  Seaton  Lake.  There  200,000  up.  may  bo  developed,  and  by 
additional  storage  this  amount  conid  be  inortased  to  4(io,ono  HP. 
The  cost  at  the  power-house  switchboard  is  estimated  at  J:!5  per 
UP.  and  865  per  H.r-.  in  Vancouver. 

At  the  request  of  the  Council,  the  supervising  city  engineer  is 
preparing  a  report  on  the  power  possibilities  of  .Seymour  and 
(lapilano  Creeks. 

The  11th  unit,  completing  the  plant  of  the  Electrical  Develop- 
ment Co.  at  Niagara  Kails,  has  been  installed.  The  full  capacity 
is  now  147,OoO  HP.,  but  the  maximum  generating  capacity  by 
charter  is  125,000  h.p.,  the  additional  plant  Ijeing  spare,  i'our 
I3,000-H.P.  and  seven  16,000-h.p.  units  are  installed,  consisting 
iif  Morris  turbines  and  Canadian  G  E.  generatorp.— ^'u;i(i(//,/« 
/'.'ni/ifu'fr. 

<  oiitiiifiilal. — Hi'AiN. — A  concoHslon  hns  been  f^ranted 
tgr  the  eHtablishment  of  a  plant  to  utilise  the  water  power  of  the 
Klvor  Mero  near  Combres  (Province  of  f'oruna).  In  the  generation 
of  electrical  energy  for  power  purposes. 


In  the  annual  report  for  last  year  of  the  Socie^ad  Altos  Ilornos 
de  Vizcaya,  of  Bill)oa,  the  largest  mstallurgical  undertaking  in 
Spain,  it  is  announced  that  at  the  Sestao  Works  of  the  company, 
large,  medium  and  small  rolling  mills  are  now  electrically  driven, 
an  electricity  generating  plant  comprising  two  steam  turlnnes  and 
alternators  of  a  capacity  of  3,500  KW.  having  baen  installed.  It 
is  aUo  intended  to  convert  the  sheet  and  plate-rolling  mills  to 
electric  driving. 

Italy. — According  to  the  Dully  C/ironiele.  the  Italian  troops 
have  destroyed  the  hydro-electric  station  at  Tonale,  on  the  shore 
of  Lake  Garda,  and  thus  deprived  Riva  di  Trento  and  the  Austrian 
villages  on  the  lake  of  electric  light  and  power. 

Dai'lill!>'ton. — L.G.B.  IxyuiRY. — An  inquiry  was  held 
on  June  23rd,  relative  to  the  Council'B  application  for  sanction 
to  borrow  £34,950  for  electricity  purposes. 

DeMsbur.v. — Price  Increase. — The  Electricity  Com- 
mittee has  found  it  necessary,  on  account  of  the  increased  price  of 
coal,  to  increase  the  price  of  electricity  as  and  from  July  1st  next, 
to  lighting  consumers  by  10  per  cent.  ;  to  rateable  value  consumers 
by  12h  per  cent.  ;  and  to  heating  and  motive  power  consumers  by 
15  per  cent.  The  increases  will  continue  in  force  until  December 
31st  next. 

IMiblill. — ^Ir.  Ruddle,  city  electrical  engineer,  has  re- 
ported to  the  Electricity  Committee  agreeing  with  the  city 
treasurer's  statement  that  the  credit  balance  on  capital  account 
for  loans  now  stands  at  £40,0x1.  There  is  available  for  short  ex- 
tensions, house  services  and  meters,  £6,500,  or,  including  cables  in 
stock  and  paid  for,  £9,500,  which  will  only  last  until  the  end  of 
the  year  with  great  care.  Toe  only  other  sums  available  are 
£7,997,  ear-marked  for  supplemental  work  on  cables  and  sub- 
stations in  the  city  area,  and  .i;9,200  for  North  Lotts  and  Island 
Bridge.  Mr.  Ruddle  advised  that  applications  be  not  encouraged 
from  which  no  reasonable  profit  can  be  made  on  the  capital 
expended. 

f.illiii^'liam  (Kent). — School  Lighting. — The  Edu- 
cation Committee  has  decided  to  invite  the  managers  of  the 
Wesleyan  Day  Schools  to  apply  to  the  Board  of  Education  for  its 
opinion  as  to  having  the  E.L.  installed  in  non-provided  schools,  the 
T.C.  bearing  the  cost  of  the  installation,  and  charging  the  Com- 
mittee with  a  sum  that  will  cover  the  cost  of  current,  hire  of 
fittings,  and  the  installation. 

Glasii'ow. — An  arrangement  has  been  come  to  between 
the  Tramways  and  the  Electricity  Committees  of  the  T.C,  by 
which  the  latter  has  been  granted  sanction  to  take  the  tram- 
way depot  buildings  and  ground  in  David  Street,  for  the 
purpose  of  a  sub-station, 

(ilossojt. — The  T.C.  has  received  intimation  that  as  a 
result  of  the  Corporation's  opposition,  the  Stalybridge  Joint 
Tramways  and  Electricity  Board  has  abandoned  the  proposal  to 
seek  powers  to  acquire  the  undertaking  of  the  (Uossop  Urban 
District  Supply  Co.,  and  to  supply  current  in  the  borough. 

Ilawortli. — The  U.  i>.C.  has  decided  to  withdraw  its 
petition  against  the  Keighley  Electric  Lighting  (Extension)  Pro- 
visional Order. 

Horiisev. — The  T.C.  has  been  informed  that  in  accord- 
ance with  the  terms  of  the  order  obtained  in  1912  arrangements 
have  been  made  for  the  Tottenham  District  Light,  Heat  and  I'ower 
Co,  to  take  over  the  supplying  of  electricity  to  St,  Andrew's  Church 
and  other  premises  in  Alexandra  Park  Road,  Wood  (Ireen,  The 
L.(t,B.  has  sanctioned  the  raising  of  an  additional  £2,000  for  the 
extension  of  mains.  This  is  a  part  of  a  .Ci'.OOO  loan  to  which  it 
gave  assent  before  the  war  broke  out. 

liiuldcrsficld. — Priie  Inch  ease. — The  Corporation 
has  given  notice  of  an  increase  in  the  price  of  electricity  to  all 
consumers  by  12J  per  cent. 

liecds. — "^'ear's  Wohkixg. — The  units  sold  for  all 
purposes  by  the  electricity  department  last  year  amounted  to 
43,145,978  as  against  31,111 1,268  in  the  previous  year,  an  increase 
of  39  per  cent.  The  total  number  of  consumers  is  now  11,121. 
As  regards  lighting  revenue  the  annual  report  points  out  that  this 
is  even  now  £3,005  less  than  it  was  in  1907-8,  although  the 
number  of  liuhtiog  consumers  has  grown  from  5,504  to  10,759  ; 
however,  during  the  year  the  private  lighting  output  increased  by 
11  per  cent,  to  0  r.".i271  units;  power  units  to  21.728,063  and 
heating  units  to  440,161,  a  combined  increase  of  10  per  cent.  ; 
while  tramways  supply  reached  13,823,011  units,  an  increase  of 
159  per  cent.  Street  lighting  units,  as  might  be  expected,  fell  by 
19  per  cent,  to  678,370  unitp.  The  aggregate  H.i'.  of  motors  in 
use  by  consumers  was  31,111  :  and  kw.  of  heating  apparatus  in 
use,  1,191  (as  against  9<'i0).  The  annual  revenue  for  dilTorert 
classes  of  load  is  interesting: — For  private  lighting,  17  S8  uni's 
were  sold  per  35  watt  Ump,  bringing  in  4s.  4il.  :  for  public  light- 
ing, 75  units,  bringing  in  6».  3d.  :  for  motors  per  H.P.  installed, 
698  units,  bringing  in  £2  6a.  7d  ;  ami  for  heating  per  KW,  installed, 
295  units,  bringing  in  £1  3.i.  Oil,  Oiispito  increased  working 
and  financial  charges,  the  increased  output  resulted  in  a  fall  in 
average  costs,  coal  being 'IS  I.  as  against  °l9d.  ;  total  works  C08t>< 
',181,  agaimt  °42d.  ;  allin  cost  (including  contribution  to  capiti  1 
expenditure,  '0;d.)  amounting  to  ^Sd.  against  I'Old  per  unit.  The 
total  re.eipts  wore  £  170,031,  and  the  gross  profit,  £  103,006  ;  after 
meeting  financial  charges  including  £12.053  capital  expondituie, 
the  surplus  was  £12,171.  On  26,600  KW.  of  plant  installed  tha 
net  amount  of  capital   debt  outstanding   amounts   to,    roughly 
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£35  per  KW.  The  capital  expenditure  is  divided  up  ae  to  37'6 
per  cent.,  generating  station  ;  .".7'l  per  cent.,  mains,  transformere, 
meters,  \o.,  and  the  remainder  for  Ronndhay  undertaking;  pur- 
chase, capital  discounts,  ice.  The  maximum  load  reached  IB.ItiO 
KW.  ;  the  plant  capacity  was  increased  by  a  7,."iOO-KW.  turbo- 
generator, and  decreased  by  the  sale  of  3,840  kw.  of  obsolete 
plant. 

l.ond()ii. — HAMPSTEAn. — The  accounts  of  the  electricity 
undertaking  for  the  year  ended  March  illst  show  a  net  surplus  of 
£2,766,  as  compared  with  £i;,2.".r  in  the  previous  year  ;  the  net 
income  was  £6;v724,  as  ag'ainst  £71,SS7,  a  decrease  of  £2,163  ;  the 
units  sold  in  191-t  were  5,872,308,  and  in  191fi,  5,5:.0,O78. 

FoLHAM. — The  Electricity  Committee  report  that  the  accounts 
of  the  electricity  undertaking  for  the  year  ended  March  Slat  last, 
show  an  excess  of  income  over  expenditure  of  £3,2il2.  as  compared 
with  £5,321  for  the  previous  year.  This  surplus  is  after  debiting 
the  revenue  account  with  approximately  £2,500  for  new  house 
services  and  meters  installed  during  the  year,  which  was  formerly 
a  capital  charge.  The  total  available  surplus  on  the  account  is 
£6,673,  and  the  Committee  recommends  that  £3,000  be  transferred 
to  machinery  maintenance  reserve  account,  and  £3,673,  the 
balance,  be  retained  on  current  account. 

Westmixsteb. — The  Guardians  have  been  recommended  to  con- 
tinue, for  a  further  period  of  12  months,  the  agreement  with  the 
Dowsing  Radiant  Heat  Co.,  Ltd.,  for  the  hire  of  radiant  heat 
plant,  at  a  cost  of  £12  12s.  per  annum.  This  charge  includes  the 
upkeep  of  the  plant,  but  the  electricity  is  supplied  by  the  plant  of 
the  infirmary. 

St.  Pancras. — Some  correspondence  has  taken  place  with  the 
L  CO.  in  regard  to  the  loan  for  four  new  boilers,  £22,."i30,  which 
was  sanctioned  recently.  In  view  of  the  necessity  of  restricting 
expenditure,  the  contractors  are  to  be  approached  with  a  view  to 
postponing  for  the  present  the  completion  of  the  last  two  boilers, 
and  thus  meeting  the  wishes  of  the  County  Council. 

Manchester. — Loan  Sanction. — The  L.G.B.  has  sanc- 
tioned the  borrowing  of  £432,470  for  the  purpose  of  the  new 
electricity  generating  station  at  Barton. 

Mansfield.  —  Loan  SANrxioN,  &c.  —  The  T.C.  has 
received  sanction  to  a  loan  of  £2,000  for  plant  needed  to  supply 
current  to  the  military  camp  near  the  town,  and  the  B.  of  T.  has 
sanctioned  the  use  of  overhead  lines  for  the  supply.  The  T.C.  has 
decided  to  advance  all  charges  for  current  by  10  per  cent,  from 
July  Ist. 

Mansfield    >Voodbouse.  —  Restricted    Liohtinu. — 

The  U.D.C.  having  decided,  under  existing  conditions,  to  have  none 
of  the  public  electric  lamps  lighted  during  May,  June,  July  and 
August,  has  applied  to  the  MansSeld  T.C,  who  supply  current,  for 
an  allowance  in  the  account.  The  request  has  not  been  enter- 
tained. 

Xewfiui  Abbot. — RESTurcTEn  TjIghtino. — On  account 
of  restricted  lighting,  the  Urban  Electric  Supply  Co.,  Ltd.,  has 
reduced  the  public  lighting  ascount  of  the  U.D.C.  by  £200  for  the 
present  year. 

The  company  has  informed  the  B.  of  G.  that  the  charges  for 
current  will  be  raised  by  16  per  cent,  from  July  10th. 

Reig'ate. — Proposed  Loan. — A  L.G.B.  imjuiry  was 
held  on  June  2 let,  relative  to  the  application  of  the  T.C.  for  a 
loan  of  £  1.000  for  mains,  services  and  transformers.  There  was 
some  opposition  on  account  of  the  high  rate  of  interest  on  loans 
taken  up  now. 

Salfoi'd.— New     Turbine      Plant. — The    T.C.    has 

decided,  by  28  votes  to  9,  that  the  cost  of  the  5,000kw. 
turbo- alternator  (£l!i,225)  which  is  to  be  purchased,  be  defrayed 
out  of  the  depreciation  fund. 

Scafboi'Oiittii. — Price  Increase. — The  Scarborough 
Electric  Supply  Co.  has  decided  to  increase,  after  June  30th,  the 
charge  for  electrical  energy  for  all  purposes  by  10  per  cent. 

Soiltll  Africa, — The  S.A.  Hailirai/s  and  Harhours 
Magazine  gives  some  particulars  of  the  power  station  at 
Ludeiitzbucht,  now  being  worked  by  members  of  the  S.A.  Engi- 
neers Corps,  under  the  control  of  Lieut.  Daviea.  The  plant  is 
mainly  for  supplying  the  diamond  mines,  and  consists  of  seven 
large  gas  producers  and  one  small  one,  with  the  necessary  purify- 
ing plant,  and  the  following  Korting  gas  engines : — One  of 
155  H.P.,  two  each  of  600  H.r.  (four  cylinders),  and  two  each  of 
1.000  H  P.  (four  cylinders),  in  each  case  coupled  to  a  Siemens- 
Sohuckert  alternator.  Current  is  supplied  to  the  mines  at  30,000 
volts  pressure.  A  large  pumping  and  air-compressing  plant  is 
installed,  and  the  coal  yards  contain  abont  2J  years'  supply  of 
Welsh  anthracite  for  the  gas  plant. 

Stalybridjie. — Loan  Sanction. — The  .loint  Electricity 
and  Tramways  Board  has  received  sanction  from  the  L.G.B.  for 
the  borrowing  of  £4,000  for  transformers  and  mains. 

Stirling", — The  surplus  on  the  Corporation  electric  light 
undertaking  for  the  year  was  £519.  This  sum  is  to  he  added  to 
the  reserve  fund. 

Stoke-«n-Trent. — Year's  Working. — The  accounts  of 
the  Potteries  electricity  undertaking  presented  last  week  ehow 
that  the  total  revenue  was  £55,159;  the  total  works  e.^penditure, 


£:t2,418  ;  and  tho  gross  profit,  £22,711  ;  while  loan  and  interest 
charges  accounted  for  £21,565.  The  total  units  sold  amounted  to 
7,432,910.  The  total  expenses  amounted  to  £65,046,  compared 
with  .£.")8,723  in  the  previous  year,  or  a  reduction  this  year 
of  more  than  £3,600  ;  against  the  loss  of  £6,1G2  in  the  previous 
year,  there  is  a  profit  of  £71,  which  justified  the  Committee's 
power  supply  scheme.  Last  year  10,500,000  units  were  generated, 
an  increase  of  1,500,000,  on  a  reduction  of  over  1,000  tons  of  coal, 
showing  a  saving  of  £2,S00.  But  for  the  war  a  profit  of  £6,0ii0 
would  have  been  anticipated. 

Loan  Sanctions,  &c. — The  T.C.  has  made  a  further  advance 
of  10  per  cent.,  making  20  p3r  cent,  increase,  in  the  price  of 
onrrent,  owing  to  the  high  price  of  fuel.  The  Local  Government 
Board  has  sanctioned  loans  as  follows  : — £19,150,  excess 
expsnditnre  to  March  Slst,  1914  ;  £130,  wagon  shed  at  Hanley  ; 
£6,266  mains  ;  £3,482,  machinery,  services,  and  sub-station  ei|uip- 
ment.  Regarding  a  further  loan  for  a  rotary  converter  at  the 
Longton  sub-works,  the  L  <!.B.  intimates  that  it  is  in  communica- 
tion with  the  Treasury.  The  remainder  of  the  loans  asked  for, 
which  amount  in  all  to  £66,230,  has  not  been  sanotioned. 

Tiinbridn'e  Wells. — ^'ear's  Wokkino. — The  annual 
report  of  the  electricity  department  shows  a  total  income  of 
£18,613,  an  increase  of  exactly  £2,000  during  the  year.  Units 
sold  for  private  purposes  increased  by  23  per  cent.  The  capital 
expended  on  the  undertaking  amounts  to  a  little  over  £100,000, 
whilst  the  liability  is  under  £30,000.  The  gross  profit  increased 
from  8'9  to  98  per  cent,  and  the  net  profit  increased  from  £2,165 
to  £3,167.    The  total  increase  in  units  sold  was  20i'<,000. 

Wallasey.— Price  Increase. — The  T.C.  is  recom- 
mended to  increase  the  charges  for  current  as  from  the  end  of 
September  as  under  : — Lighting,  to  4d.  per  unit,  with  a  reduction 
to  3id.  on  all  current  consumed  over  2  units  per  quarter  per  each 
8c.  P.  lamp  wired  ;  free  wired  installations,  Id.  per  unit  increase  ; 
motors,  to  2\i.  per  unit  ;  heating  and  cooking,  to  IJd. 

Wre.\bam.— Prov.  Order.— The  T.C.  has  informed 
the  R  DC.  that  it  is  intended  to  apply  to  ths  B.  of  T.  for  a  prov. 
order  extending  the  area  of  supply  to  the  Garden  Village  outside 
the  borough,  and  suggesting  that  other  places  in  the  rural  area 
should  be  included.  The  R.D.C.  has  decided  that  the  several 
parishes  iu  the  district  concerned  shall  be  consulted  in  the  matter, 


TRAMWAY  and  RAILWAY  NOTES. 


Australia.— The  lease  of  the  Melbourne  Tramways  and 
Omnibus  Co.  expires  in  about  a  year,  and,  according  to  the  Arqns, 
the  Tramway  Trust,  which  was  created  to  act  as  the  executive 
of  the  municipalities  in  their  relations  with  the  Tramways  Co., 
has  initiated  proceedings  for  the  purchase  and  transfer  of  the 
company's  holdings.  Ic  has  ascertained  that  the  company  is 
prepared  to  treat  with  it  as  to  terms,  and  the  constituent  muni- 
cipalities are  now  being  asked  to  approve  the  proposed  step.  There 
appears  to  be  some  doubt  as  to  the  attitude  of  the  Government  in 
the  matter,  as  it  is  said  that  a  section  of  the  members  would  like 
to  see  it  in  control  of  the  tramways. 

Birniinobani.— The  T.C.  has  applied  to  the  B.  of  T. 

for  an  extension  of  time  to  September  2nd,  1918,  for  the  com- 
pletion of  the  light  railways  authorised  by  the  1912  order,  and 
the  Quinton  order  for  1913. 

BlacKiiool.- Female  Labour.— Ten  women  car 
conductors  are  now  employed  on  the  cars,  their  wages  being  the 
same  as  those  paid  to  male  employes — 5|d.  per  hour— but  the 
hours  worked  being  fewer. 

From  May  14th  to  June  17th  the  receipts  on  the  cars  amounted 
to  £7,805,  a  decrease  of  £1,377  on  the  corresponding  period  of 
1914,  and  since  April  1st  the  decrease  recorded  is  £3,475. 

Bolton. — Wages  Increase. — The  Tramways  Com- 
mittee has  offered  to  pay  its  emplojea  an  advance  of  a  farthing  an 
hour  from  the  first  pay  day  in  October,  which  the  men's  society 
has  decided  to  accept  along  with  the  condition  that  no  further 
application  for  an  increase  of  wages  is  to  be  made  until  July, 
next  year. 

Continental.  —  Switzerland.  —  The  Swiss  Federal 
Railway  authorities  have  decided  on  the  construction  of  a 
large  new  hydro-electric  station  at  Massaboden,  near  Brigue,  to 
supply  the  necessary  electrical  energy  for  the  propulsion  of  the 
trains  through  the  Simplon  tunnel.  The  plant,  which  will  replace 
the  temporary  power  station  at  the  north  end  of  the  tunnel,  will 
be  equipped  with  two  turbines  working  under  a  head  of  141  ft. 

Cilasgow, — In  supplement  to  the  analysis  of  the  report 
on  the  year's  working  of  the  Corporation  tramways,  an 
oflioial  report  was  issued  early  this  week,  in  which  it  is 
pointed  out  that  the  amount  of  line  and  single  track  open  was 
over  198  miles.  There  were  in  use  f^57  cars,  of  which  3S5  were 
fitted  with  vestibules.  The  passengers  carried  numbered 
336,260,758  ;  the  average  traffic  revenue  per  oar-mile  was  10'612d,, 
and  per  mile  of  single  track  operated,  £5,401. 
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Hull.  —  The  Corporation  Tramways  Commibtee  has 
decided  to  employ  women  as  conduotorB.  The  Lord  Mayor  eaid  it 
was  not  their  intention  to  employ  women  if  men  were  available. 
It  was  proposed  to  pay  the  women  oonduotors  27s.  per  week,  the 
same  as  men,  and  to  allow  the  drivers  a  war  bonns  of  2s.  a  week 
for  liftinfi:  the  overhead  trolley  at  each  terminus. 

Ilfonl. — The  Tramways  Committee  has  decided  not  to 
take  action  on  the  question  of  considering  the  advisability  of 
obtaining  expert  advice  to  assist  the  Council  in  formulating  a 
scheme  by  which  the  undertaking  can  be  placed  upon  a  sound 
commercial  basis. 

Reio-Jilej'.— The  T.C.  has  applied  to  the  B.  of  T.  for  an 
extension  of  time  to  September  20th,  in  16,  and  to  September  20th, 
1917,  for  the  completion  of  works  authorised  by. the  Tramway 
Orders  of  1903  and  1909. 

LoihIoii, — L.C.C.  Annual  Accounts,  &c. — For  the  year 

ended  March  31st,  1915,  the  County  Council's  system  extended 
over  150  street-miles  of  tramways,  6J  miles  Ijaing  horse  lines ; 
only  Hi;  miles,  however,  were  in  operation.  The  services  on  the 
remaining  horse  tramways  have  now  been  suspended  pending 
electrification.  The  total  income  for  the  year  amounted  to 
£2,399,847  (including  £10,800,  horse  tramways),  and  the  working 
expenses  to  £1,700,."71  (including  £16,327,  horse  tramways),  leav- 
ing a  gross  surplus  of  £699,276.  Against  this  has  to  be  set  debt 
and  other  charges  amounting  to  £732,448,  leaving  a  deficiency  to 
be  met  out  of  general  reserve  fund  of  £33,172.  There  will  be 
nothing  available  for  the  renewals  fund  which,  on  March  31st 
last,  amounted  to  £402,045,  and  the  general  reserve  fund,  after 
meeting  the  deficiency  mentioned,  amounted  to  £163,050.  The 
total  operating  expenses  (including  £42,209  war  service  allowances) 
amounted  to  6'89d.  per  car-mile,  as  against  6id.  per  car-mile  in 
1913-14.  The  total  receipts  in  respect  of  electric  traction  amounted 
to  977d.  per  car-mile,  as  against  9'21d.  in  1913-14.  The  passengers 
carried  totalled  550,497,993  (includicg  3,244,661.  horse  tramways), 
and  the  car-miles  run  were  .i8,706,161  electric,  272,631  horse,  a 
total  of  58,978,792.  The  electric  traction  receipts  for  1913-14  were 
for  136  track-miles,  £2,181,344  ;  and  for  1914-15  for  140  track- 
miles,  £2,323,130  ;  the  average  receipts  per  mile  showing  an 
improvement.  The  capital  debt  at  March  31st,  1915,  amounted  to 
£13,744,806,  and  the  net  debt  to  £9,836,187.  Capital  expenditure 
amounting  to  £1,930,396  had  besome  obsolete,  owing  to  the  elec- 
trification of  the  horse  tramways,  and  £966,232  was  still  to  be 
provided  for  under  this  head,  as  also  £5,006  under  a  similar  head 
for  electric  traction. 

The  report  draws  attention  (as  usual)  to  the  amount  paid  in 
rates  on  permanent  way  for  the  year,  £87,827,  equal  to  ^d.  in  the 
£  ;  to  annual  saving  to  road  authorities  by  the  Council  maintaining 
paving  along  tramway  routes,  £134,400  ;  cost  of  street  improve- 
ments charged  to  tramways,  £673,775.  In  all  it  is  estimated  that 
local  rates  are  relieved  by  £298.376  a  year.  A  total  of  45,78."), 729 
passengers  travelled  in  workmen's  cars  (2d.  return  and  Id.  single 
tickets,  average  length  of  route,  5  miles). 

The  report  deals  at  some  length  with  through  running  facilities 
which  have  been  introduced  with  adjoining  tramways  and  with 
the  London  Electric  Railway  Co.  (Highgate — Charing  Cross),  and 
oonclndfs  by  pointing  out  the  improving  receipts  up  to  the  out- 
break of  war,  the  extra  cost  of  coal  since  the  war  £15,757,  and 
the  cost  of  war  allowances  £42,209. 

The  annual  estimates  of  the  Highways  Committee  for  191.".-16 
show  in  respect  of  the  tramways  a  net  deficiency  of  £91,614. 

However,  since  this  result  was  arrived  at,  the  tramway  strike 
has  taken  place,  which  it  is  considered  will  result  in  a  net  loss  of 
£100,000,  and  together  with  other  charges  it  appears  that  the 
reserve  fund  may  be  exhausted  and  a  further  amount  be  left  to  bo 
fbund  from  other  sources. 

One  can  quite  appreciate  that  the  Committee  views  "  with  con- 
cern the  probable  financial  results  for  the  current  financial  year 
having  regard  to  the  heavy  additional  charges  on  the  undertaking 
and  loss  of  traflSc  revenue  owing  to  the  war  and  the  strike." 
Apparently  the  only  crumb  of  comfort  held  out  by  the  Committee 
is  the  prospect  of  reduced  debt  charges  in  "  a  few  years'  time." 

Sontli  .\frifa. — For  the  half-year  ending  December  Slst, 
1914.  the  Pretoria  Corporation  tramways  showed  a  net  loss  of 
j;  6,379. 

At  Oermiston  a  public  meeting  recently  pawed  a  resolution 
earnestly  requesting  the  Tramways  Committee  to  take  steps  to 
minimiss  the  lose  on  the  tramway  system. 

The  .Tohannesburg  municipal  tramway  system  for  Maroh  made  a 
profit  on  the  month  of  £2,233. 

Stock|iorf. — Hkhervr  Fund. — The  Tramways  Com- 
mittee has  decided  to  invest  the  reserve  funds  of  the  tramway 
department  in  the  new  War  Loan. 

West  llar»I('|»(»ol.— Yi-.Aii's  WoiiKiNd.— The  result  of 
the  working  of  the  (Corporation  tramways  for  the  year  ended  Maroh 
3lBt,  was  a  net  profit  of  £3,018,  which  waw  placed  to  the  reserve 
fund,  now  amounting  to  £4,614.  Compared  with  the  previous 
year,  all  the  routex  showed  increased  receipts,  the  total  being 
£t,o(i0  ahead  of  that  of  two  years  ago.  The  passengers  carried 
noml)jrei  4,261,917,  or  8'89  per  oar-mile  representing  !i77d.  ; 
oprrntirig  expenses  were  6°80d.,  leaving  eross  profit  amounting  to 
3  97d.  per  car-mile. 


TELEGRAPH  and  TELEPHONE  NOTES. 


'fienil.Tii  Tables, — The  severed  cablo  communication 
between  the  United  States  and  Germany,  eia  the  Azores,  has  not  been 
restored  because  of  the  opposition  of  Great  Britain  and  her  allies. 
The  German  Government  submitted  to  the  United  States  a  proposal 
to  repair  and  re-open  the  cable  it  the  consent  of  the  British  Govern- 
ment could  li3  obtained.  This  proposal  was  communicated  through 
Ambassador  James  W.  Gerard,  at  Berlin,  to  Secretary  Bryan,  under 
date  of  February  27th,  1915.  but  no  response  was  ever  made  by 
the  British  Government.  Without  the  consent  of  the  British 
Government  it  would  be  worse  than  U8eles3  to  repair  and  re-open 
the  cable,  for  the  reason  that  Great  Britain,  if  opposed  to  its  use 
during  the  war,  could  cut  the  cable  just  as  easily  after  its  restora- 
tion as  in  the  early  days  of  the  war. — T.  and  T.  Age. 

Pauaiua  (anal. — In  order  to  avoid  confusion  in  the 
sending  of  wireless  telegrams,  a  general  order  has  been  issued  by 
the  authorities  of  the  Panama  Canal,  prohibiting  the  sending  of 
long-distance  messages  by  vessels  within  the  jurisdiction  of  the 
oana). — T.  and  T.  Age. 

Tireless  Wireless. — Two  years  ago  a  wireless  message 

was  sent  from  a  steamer  ofi^  the  coast  of  Japan  to  a  man  in  Peking, 
China.  The  message  went  all  over  China  in  search  of  the  man, 
and  was  finally  delivered  to  him  in  December,  last  year,  after  being 
22  months  on  the  way.  This  is  a  victory  for  wireless. — 
T.  and  1.  Age. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Australia. — Melbourne. — Aug.  11th.    One  1,000-kw. 

D.c.  generator  complete,  liquid  starter,  fee,  lor  City  Council.  See 
"Official  Notices"  June  4th. 

July  27th.  A.c.  and  D.C.  meters  and  maximum-demand  indi- 
cators, for  the  City  Council.     See  '  Official  Notices  ''  .June  25th. 

August  nth.  Victorian  Railway  Commissioners,  Spencer  Street, 
Melbourne.  Twenty  miles  of  vulcaniaed-rubber  electric  light  wire 
(Contract  No.  28,925).  Local  representation.  Deposit,  h  per  cent, 
of  amount  of  tender.' 

Adelaide. — August  18th.  Magneto  and  trembling  bells,  for 
P.M  G.'s  Department.     See  ''  Official  Notices  "  to-day. 

Perth. — August  11th.  Bolts  and  nuts,  tubular  brackets,  side 
brackets  for  tubular  iron  poles,  &o.,  Cordeaux  and  other  insulators, 
copper  wire,  &e.,  for  the  P.M.G.'s  Department.  See  "  Official 
Notices"  to-day. 

Specifications  for  the  items  marked  *  can  be  seen  at  the  Board 
of  Trade  Commercial  Intelligence  Branch  in  London. 

BarUiiiif  Town.— .luly  IGth.  IT.D.C.  1,000-kw.  turbo- 
alternator  with  condensing  plant  ;  cooling  tower  and  pipework  ; 
chain-grate  stoker,  boiler  pipe  work,  io.  ;  economiser ;  rotary 
converter  ;  h.t.  switchgear  ;  H.T.  main.  See  "  Official  Notices  " 
to-day. 

iliiMiii, — July  12th.  Corporation.  122,000  carbons. 
See  "Official  Notices"  to-day. 

E(lilll)iir!>'li. — Uily  12th.  Corporation.  One  1,000-kw. 
motor  converter  and  transformer.  Sse  "  Official  Notices " 
June  25th. 

July  14th.  Corporation.  Electric  lighting  installation  at  public 
wash-house,  McLeod  Street.  Mr.  F.  A.  Newington,  Engineer, 
Dewar  Place. 

Eri til.— July  ,5th  and  19th.  U.D.C.  One  water-tube 
boiler  with  superheater,  economiser,  automatic  stoker,  steel 
chimney,  induced-draught  plant,  steam  valves,  steam  pipes,  and 
all  auxiliaries.  One  2,000-k\v.  turbo-alternator,  with  condensing 
plant,  switchgear,  and  all  accessories.  See  "  Offioial  Notioes " 
June  IStb. 

KiliU'sf()il-ll|)(Mi-lliilt. — .July  22nd.  Corporation.  One 
.5,000-KW.  turbo-alternator  with  exciter  ;  one  condenser  outfit 
complete.    See  '  Official  Noticas"  to-day. 

Manchester. — .Tuly  9th.  Washed  and  dry  coal  slack 
during  the  year  ending  June  30th,  1916,  for  the  Electricity  Depart- 
ment.    Mr.  F.  E.  Hughes,  .sjoretary,  Town  Hall. 

noreeamlie.  —  .luly  21th.  Corporation  Electricity 
Department.  2,O0O  tons  of  coal  or  slack.  Se«  "  Official  Notices  " 
today. 

Itauu'oon. — .Vugnst  llth.  Installation  of  a  system  of 
fire-alanni",  for  the  municipality.  Spwilioation  (lOs.)  from  Messrs, 
Ogilvy,  Oillandcrs  .V  Co.,  "w,  Cornhill,  EC. 

Sontli  Afriea. — August  3rd.  2o0  h.t.  links  for  power 
station  (CJontract  No.  998),  for  Johannesburg  Municipal  Connoil, 
SpeciHoation,  kc,  can  be  seen  at  the  B.  of  T.  Commeroial  Intel- 
ligenoo  Branch  in  London,  and  obtained  from  the  Controller  of 
Stores,  Municipal  Offices.  Plein  Hqoarp,  Johannesburg. 
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TasiiiiUiia. —  Launceston. —  July  26th.  Sub-staLion 
fquipment.  Section  I,  Converter  machine,  switcherear,  kc.  ;  Section 
11,  Undereround  feeder  cable.  Specification  (2  Is.)  from  the  City 
Eleotrical  Engineer,  Town  Hall. 

Tr<)wl»i'i(I»-e.  —  .luly  7th.  Public  li5,'htiD{^  lor  tliice 
years,  for  the  U.D.C.    The  Surveyor. 

Walsall  and  West  llniniMich. — July  5th.    liightin^,' ; 

heating-  apparatus  ;  drain»ge  and  septic  tanks,  for  Unions  Joint 
Committee.     See  "Oftioial  Xoticea"  June  18th. 

Warriiifftoii.— .luly  7th.  i;,000  tons  of  slack  coal  for 
the  electricity  works  for  six  months,  or,  alternatively,  10,000  tons 
durinsr  the  iL'  months.  Specifications  (one  gruinca,  returnable)  from 
Mr.  F.  V.  L.  Mathias.  Eleotrical  and  Tramway  Engineer. 


CLOSED. 

RoIt(»ii. — The  Electricity  Coinmittee  has  accepted  the 
following  coal  tenders  for  nest  year  : — 
J.  Hilton  A-  Sons.— 3,000  tens  6-ft.  slack. 
J.  B.  Sfholea  &  Sons,  Ltd.— 5,000  tons  roueh  1-tt.  slack,  and  15,000  tons  of 

■EUetbeck  rough  Arley  stack. 
Earl  of  Ellefmete.— 2.600  tons  of  rouRh  drv  slack. 
John  Bi-iggs  it-  Sons.- 3,000  tons  o(  best  slack. 

Kriu-iitun. — The  B.  of  (i.  has  accepted  the  tender  of 
Mr.  II.  J.  Galliers,  of  Brighton,  for  electrical  fittings,  at  £61. 

Hull. — The  Board  of  (iuardians  has  accepted  the  tender 
of  Messrs.  Clark  ^v  Graham  for  electrical  work  and  supplies  during 
six  months. 

iiOiKlon. — The  'Alpha  jManufacturing  Co.  has  lately 
received  the  following  contracts  : — 

Metropolitan  Asylums  Board.— Electric  beating  at  head  oftice,  and  lighting 

at  tbe  We«tPi-n  Hospital  Fulham. 
The  lighting  of  H.M.  Auxiliary  Stationery  Office,  Borough  Koad, 

The  following  tenders  have  been  received  by  the  London  Educa- 
tion Committee  for  installing  electric  light  in  two  schools  : — 

CorNl-v  SE<  ONDARV  BcnuoL,   yoi-TH  HACIi.s-Er. 

Alpha  Manufacturing  Co (accepted)  £582 

A.  Hawkins  A  Sons Sfil 

G.  Weston  A  Sons,  Ltd 697 

Titan  Lift  Co.,  Ltd.          718 

Sfkhon  Street,  IsLiNOTtiN. 

T.  W.  Vaugban  &  Co.  (1914>,  Ltd.          ..    (aooepted)  ia06 

A.  Hawkins  &  eons 383 

Alpha  Manufactuiing  Co.,  Ltd 391 

T.  H.  Smerdon          418 

Albion  Electrical  Co.,  Ltd 430 

Titan  Lift  Co.,  Ltd 481 

G.  Weston  &  Sons,  Ltd 432 

Temple  Bros 445 

St.  Pakcbas. — For  the  supply  of  coal  for  12  months  for  the 
electricity  generating  stations  only  four  tenders  were  received 
which  included  delivery.  In  regard  to  the  contract  of  Messrs. 
Beattie  ,.t  Co.,  which  expired  on  June  30tb.  the  Committee  had 
pointed  out  to  the  firm  that  the  shortage  of  supply,  which  resulted 
from  the  diminished  output  of  the  collieries  and  the  nee  of  the 
railways  by  the  Government  for  military  purposes,  had  had  to  be 
made  up  by  the  Council  at  much  higher  prices  than  that  contracted 
for.  Messrs.  Beattie,  with  a  view  to  meeting  the  Council,  after 
negotiation  with  the  collieiy,  have  offered  that,  if  their  contract  is 
accepted  by  the  Council  for  the  ensuing  year,  they  will  make  a 
reduction  in  respect  of  the  first  1,000  tons  of  N'ewdigate  beans  of 
53.  2d.  per  ton,  and  the  first  500  tons  of  Xewdigate  nuts  of  58.  5d. 
per  ton,  the  remainder  of  the  quantities  to  be  taken  at  the  prices 
fjuoted  in  their  tender. 

The  Committee  recommended  that  the  tender  of  Messrs.  J.  H. 
Beattie  &  Co.  be  accepted  for  coal  for  the  year  ending  June  30th, 
I'.llti,  as  follows  : — 

5,100  tons  of  Hauncbwood  hard  steam  coal,  at  £1  38.  6d.  per  ton,  for 
Regent's  Park  station. 

9  600  tons  of  Newdigate  beans,  at  £1  Is.  Ud,  per  ton. 

1,000  tons  of  ditto,  at  the  reduced  rate  of  16s.  9d.  per  ton. 

4,800  tons  of  Kewdiijate  D.8.  nuts,  at  £1  Ss.  lid.  per  ton. 

600  tons  cf  ditto,  at  tbe  reduced  rate  of  183.  6d.  per  ton,  for  the  King's 
Road  station. 
Subject  to  the  provision  that,  shonld  any  action  of  the  Government 
\e\d  to  a  reduction  in  prices  at  the  collieries,  the  present  prices 
shall  be  correspondingly  reduced. 

liUtnii, — The  T.O.  has  been  recommended  to  accept  the 
tender  of  the  British  Thomson-Houston  Co..  Ltd.,  at  *'2,2.',0,  for 
two  500-KW.  converters  ;  and  that  of  the  B  I.  &  Helsby  Cables, 
Ltd.,  for  5,600  yards  of  15  sq.  in.  h.t.  cable,  at  approximately 
£990  per  mile. 

\uiicatou. — The  T.C.  has  accepted  the  following  tenders 
for  the  electricity  works  : — 

W.  Lucy  &  Co.,  Ltd. — House-service  cut-outs  :   10  and  15-ampere  sets, 

.^8.  So.  per  set ;  50-ainpeic  set?,  98.  per  set ;  street-lighting  brackets, 

16s.  and  16a.  93.  each. 
Nuneaton  Engineering  Co.,  Ltd.— House-service  joint  bcxes  :  small,  48.  6d. 

each  ;  large,  5s.  each. 
Mr.  W.  Jeffcoate.— 1,260  tons  line  f  nuidgo  coal,  8s.  4d.  per  ton  delivered. 

Oldliaili. — The  Education  Committee  has  accepted  the 
quotation  of  the  Corporation  Electricity  Committee  for  carrying 
out  the  lighting  of  Higginshaw  Mixed  School  (approx.  cost  £2U0). 

Rushy. — The  U.D.C.  has  accepted  the  tender  of  the 
Macintosh  Cable'  Co.,  Lid.,  for  cables  ;  and  that  of  the  Biitieh 
Thomson- Houston  Co.,  Ltd.,  for  a  transfoimer  control  panel.    The 


lowest  tender  for  cable  was  rejected,  as  it  was  ascertained  that  tho 
firm  tendering  had  practically  the  whole  of  its  share  capital  held 
in  Germany. 

SoiJtIiainiitoil.— The  Pjlcctricity  Committee  has  accepted 
the  offer  of  Messrs.  Bradbury,  Son  .V  Co.  for  3,."lo0  tons  of  Tam worth 
coal,  at  22s.  lOd.  per  ton  ;  and  is  to  invite  alternative  tenders  for 
tho  supply  of  coal  during  periods  of  three,  six  and  twelve  months. 

WaUord.— The  U.D.C.  has  accepted  the  tender  of 
Messrs.  E.  Foster  &  (  o.  for  2,000  tons  of  Newdigate  peas  coal  for 
the  electricity  works,  at  £1  Is.  per  ton,  subject  to  2d.  per  ton  extra 
pnr  2i  per  cent,  rise  in  miners'  wages  during  the  contract  period  of 
12  months. 


FORTHCOMING    EVENTS. 


NOTES. 

Ena-iiieeriii!i'  Coiiuress  at  San  Francisco.— We  have 

received  from  the  Committee  of  Management  of  the  International 
Engineering  Congrtss,  to  be  held  in  September,  a  copy  of  the 
general  programme  covering  the  conventions  of  the  four  American 
Societies  of  Civil,  Mechanical,  Mining,  and  Electrical  Engineers. 
It  gives  particulars  of  the  excnrsioris,  \o.,  and  contains  a  form  for 
use  in  informing  the  Committee  of  one's  plans  and  requirements 
in  the  way  of  accommodation,  &c.  Copies  of  the  booklet  can  be 
obtained  from  Mr.  W.  -\  .Cattell,  secretarv,  International  Engineering 
Congress,  417,  Foxcrott  Building,  San  Francisco,  Cal.,  U.S.  A, 

Electric    Dust    Vans  :    Biriniii<>'liaiH. — The   electric 

supply  department  has  ordered  two  Mosaay  electric  vehicles,  which 
are  to  be  hired  to  the  refuse  disposal  department,  with  a  view  to 
demonstrating  to  other  users  of  haulage  vehicles  their  enitability 
for  town  work.  These  two  vehicles  are  to  be  used  in  the  Hai  borne 
district  in  the  collection  of  house  refuse  from  portable  ashbins,  the 
refuse  being  taken  to  California  tip  ;  they  will  replace  four  horses, 
and  a  spare  horse,  drawing  four-wheeled  wagons.  As  a  preliminary, 
several  tests  were  carried  out  with  an  Edison  electric  dust- van,  and 
Mr.  Jackson,  the  superintendent  of  the  refuse  disposal  department, 
reports  that  they  fully  demonstrated  that  one  electric  could  easily 
displace  two  horses,  and  in  Birmingham,  where  275  horses  are 
engaged  in  refuse  disposal  work,  this  would  reduce  by  half  the 
clerical  work  in  weighing  and  inspection  of  vehicles ;  it  would 
be  more  cleanly,  and  owing  to  the  possibility  of  using  electric  light, 
would  reduce  accidents,  which  occur  through  bad  lighting  of  the 
present  vehicles.  A  horse  and  wagon  removes  three  loads  a  day, 
stopping  at  150  houses,  which  rules  out  the  petrol  vehicle. 

Mr.  Jackson  gives,  as  a  basis  of  comparative  cost,  the  following 
figures  : — 

Capital  Cost. 


Edison.  Mossay.         Revised  estimate   Two  horse s  and 

3-ton.  2J-ton.  for  S-ton.  wagons.    3-ton. 

£1,075  £6.50  —  £250 

Running  cost  per  135  miles  per  week. 
£11  Is.  Id.  £10  9b.  5d.  £11  2?.  4d.        £10  Is.  Od. 

In  the  estimate  10  per  cent,  depreciation  and  interest  at  1  per 
cent,  per  annum  are  included  ;  the  driver's  wages  are  reckoned  at 
3."iP.  per  week,  or  5s.  more  than  for  horse  drivers,  and  electricity  is 
reckoned  at  ^d.  per  unit,  obtained  from  the  destructor  plan*. 
Judging  from  the  details  mentioned  in  the  report,  for  which  we  are 
indebted  to  Mr.  Jackson,  it  would  appear  that  the  electric  vehicle 
cost  is,  if  anything,  overstated,  especially  if  a  number  of  such 
vehicles  are  to  be  employed. 

Institution  and   Lecture    Xotes, — Tramways   and 

Light  Railways  Association. — The  seventh  annual  Congress  of 
this  Association  is  to  be  held  at  the  Institution  of  Civil  Engineers 
Great  George  Street,  Westminster,  S.W.,  on  Friday,  July  16th,  at 
10.30  am. 

The  papers  to  be  read  are  as  follows  : — 

"  Glimpses  into  the  Obvious,"  a  paper  on  tramway  management, 
by  Mr.  A.  V.  Mason,  M,I.E.E.,  general  manager  and  engineer  of 
the  South  Metropolitan  Electric  Tramways  and  Lighting  Co. 

"Tramways  during  War  Time, "  by  Mr.  J.  W.  Dugdale,  general 
manager,  Oldham  Corporation  Tramways. 

"  Electric  Battery  Vehicles  as  Adjuncts  to  Tramways, "  by  Mr. 
W.  II.  L.  Watson. 

An  Informal  dinner  will  be  held  in  the  evening  at  the  Trocadero 
Restaurant. 

Society  of  Engineers  (Incorporated).  —  On  June  17th 
the  members  of  the  society  and  their  friends  visited  the  works  of 
the  Edison  k.  Swan  United  Electric  Light  Co.,  Ltd.,  at  Pondera 
End,  Middlesex. 

Appointments  Vacant.— Deputy  general  manager  of 
electricity  supply  department  (£650),  for  Municipal  Council  of 
Sydney,  X.S.W.  ;  chief  assistant  electrical  engineer  (£120),  and 
switchboard  attecdant  1.30b.),  for  Leek  U  D.O. 
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KIcclrical  IM'ospcrity  Week. — Sectional  Committees 
to  Bupervise  the  Electrical  I'rosperity  Csmpaigfn  in  every  State  of 
the  Union  have  been  appointed  by  the  Executive  Committee  of 
"  Electrical  PrcHperity  Week."  Nearly  200  of  the  leading  elec- 
trical men  ot  America,  representing  all  the  interests  of  the  elec- 
trical indnslry,  have  been  invited  to  take  charge  of  local  cam- 
paigns. Pledges  have  been  received  at  the  Executive  Offices  of  the 
Society  from  the  leading  industries  in  other  fields  that  the  elec- 
trical industry  can  be  assured  of  their  support.  The  Society  will 
issue  before  July  Ist  a  prospectus  of  the  campaign  and  all  proposed 
plans. 

Parlianientary. — The  following  Acts  have  received  the 

Boyal  Assent : — 

Ormskirk  Gas  and  Electricity  Act. 
Bristol  Tramways  Act. 
Metropolitan  District  Railway  Act. 
Sheffield  Corporation  Tramways  Act. 

Accident. — Albert  Craven,  of  Blackpool,  a  jointer  in  the 
employ  of  British  Insulated  and  Heleby  Cables,  Ltd.,  met  with 
an  accident  while  working  in  an  electric  manhole  at  Black- 
bum  on  June  24th,  A  lighted  candle  fell  on  some  insulating 
material  lying  at  the  bottom  of  the  manhole,  which  was  instantly 
filled  with  flame.  Craven  was  severely  burned  on  the  hands,  face 
and  neck 

liistialiaii    Contracts    and    Arbitration.  —  With 

further  reference  to  the  subject  of  municipal  contracts  and  arbi- 
trators in  connection  therewith,  with  which  we  dealt  editorially 
in  our  issue  of  May  I'Sth,  the  Melhoume  Arijns  just  to  hand  states 
that  consideration  has  been  given  to  this  question  by  the  Mel- 
bourne City  Council.  The  report  of  the  Legislative  Committee 
bearing  on  the  subject  has  now  been  adopted  in  the  following 
terms : — 

"  In  the  existing  conditions  of  contracts,  which  are  supervised 
by  the  city  surveyor  or  the  city  architect,  it  is  provided  that  where 
disputes  or  differences  arise  in  connection  with  the  contract,  the 
same  shall  be  referred  to  and  settled  by  the  city  surveyor  or 
city  architect,  as  the  case  may  be.  The  conditions  of  contract  for 
electric  supply  works  provide  that  disputes  shall  be  referred  to  and 
decided  by  arbitrators,  one  to  be  appoiuted  by  each  party,  and  an 
umpire,  to  be  appointed  by  the  arbitrators.  The  Committee  con- 
sider that  the  principle  for  settlement  of  disputes  should  be  uni- 
form in  all  contracts  entered  into  by  the  Council,  and,  after  con- 
sideration of  the  principles  contained  in  the  conditions  of  contract 
of  various  bodies,  they  are  of  opinion  that  the  appointment  of  one 
arbitrator,  to  be  agreed  upon  by  the  parties,  and  to  be  named  in 
the  contract,  will  meet  all  requirements  They  therefore  recom- 
mend adoption  of  this  principle  by  the  Council,  and  that  the  arbi- 
trator shall  be  a  member  of  the  Royal  Victorian  Institute  of 
Architects,  the  Victorian  Institute  of  Engineers,  or  the  Electrical 
Association  of  Australia,  as  the  case  may  require.'' 

A  fourth  alternative  in  the  direction  of  a  representative  of  the 
Master  Builders'  Association  was  negatived,  after  diecussion,  by 
14  votes  to  7. 

Italy's  Electrical  Trade  in  1«U.— The  iollowing  is  a 

summary,  from  the  Rerista  Tecnica  iV Elettricitit,  of  the  progress 
of  Italian  electrical  trade  in  the  past  year  : — Imports  of  machines 
weighing  above  1  metric  ton  amounted  to  32,000  metric  quintals, 
against  2,000  for  1913,  of  which  the  contribution  of  Germany 
was  26,.=)00,  accounting  for  the  greater  part  of  the  increased 
imports  ;  those  of  Switzerland  showed  a  slight  advance,  while  the 
shipments  from  England  and  Austria  were  less  than  in  the  pre- 
vious year.  Imports  ot  lighter  machines  showed  a  diminution, 
being  12, .500  metric  quintals,  against  15,000  in  1913.  England  and 
Switzerland  each  made  small  advances  on  their  previous  year's  ship- 
ments, while  those  of  Germany  suffered  a  decline,  the  greater 
portion  of  which  is  claimed  as  evidence  of  Italy's  improved 
manufacturing  powers.  On  the  other  hand,  imports  of  trans- 
formers markedly  advanced,  being  24,600  metric  quintals,  against 
13,300  in  1913,  Germany  supplying  about  half,  and  other 
countries  furnishing  small  increased  supplies.  Germany's 
share  of  the  aggregate  of  Italian  electrical  imports  totalled  18,000 
metric  quintals,  against  34,000  in  In i:i,  the  total  Italian  imports 
of  this  group  amounting  to  73,700  metric  quintals.  Of  electrical 
apparatus  weighing  less  than  a  metric  quintal,  the  imports  last 
year  were  7,.")00  metric  quintals,  against  s,600  in  l!il3.  Imports  of 
arc  lamps  continued  their  previously  marked  decrease,  being  only 
250  metric  quintals  against  550  in  1913,  and  660  in  1912.  Incan- 
descent lamps  figured  for  9,250,000  articles  against  9,670,000  in 
191:-'..  Imports  of  electric  furnace  carbons  sprang  from  8,000 
metric  quintals  to  over  120,000;  while  carlons  for  other  electric 
uses  receded  from  |o,0(i0  to  9,9hD  metric  quintals.  Bare  copper 
wire  (0'5  mm.  diameter)  rose  from  N,700  to  10,000  metric 
quintals,  while  covered  wire  imports  fell  to  2, lOo  against 
3,600  in  1913  i  cable  imports  recorded  6,200  against  8,350 
metric  quintals  in  the  preceding  year — the  falling-off  in 
each  case  being  attributed  to  the  increased  production  of 
Italian  works.  As  regards  Italian  exports  of  electrical  wares, 
diminution  is  noted  in  heavy  and  light  machincH  and  in 
transformers  ;  and  insulated  copper  wire  fell  from  10,0iiii  to  7,500 
metric  quintals,  but  cables  rose  from  13,0(10  to  over  2i',fin()  metric 
quintals,  the  chief  client  being  Argentina,  whose  higher  purchases 
uompensated  for  lohscs  elsewhere.  Electrical  apparatus  figured  for 
less  than  400  metric  quintain.  Carbons  for  oloctrio  furnace  I'lec- 
trodes  rose,  however,  from  400  in  1913  to  2.300  metric  quintals, 
and'other  oarbons  from  9  to  200  metric  quintals  an  improvement 
indicative  of  future  possibilities.  Taken  altogether,  however,  the 
export  trad<>  is  considered  to  afford  few  motives  for  latlsfaotion, 


Fatalities. — JOi.swick-on-Tynk. — An  inc|uiry  was  held 
on  June  23rd,  at  Ncwcastle-on-Tyne,  as  to  the  deaths  ot  Thomas 
Leadbitter  Harrison,  28,  Hobaon  Colliery,  Burnopfield,  and 
Edwin  Stanley  Bubb,  IS,  who  died  as  the  result  of  an  accident  at 
the  Western  Power  Station  of  Messrs.  Armstrong.  Whitworth  and 
Co.,  Elawick-on-Tyne. 

Thomas  Nichol,  an  engine  fitter  at  the  works,  said  some  hydraulic 
and  electric  pumping  plant  was  being  erected  at  the  station,  and 
on  June  11th,  the  day  of  the  accident,  witness  and  others  were 
fixing  a  pressure  pipe  to  a  tank.  The  work  was  commenced  before 
the  electric  light  was  required.  Harrison,  Bubb  and  other  men 
wanted  to  finish  the  work,  and  did  not  leave  at  the  usual  time  for 
supper,  but  witness  went  for  his.  On  returning  he  found  that 
Harrison  had  been  killed.  Two  men  were  applying  artificial 
respiration,  and  three  other  men  had  been  removed  to  the  infirmary. 
Examination  showed  that  the  insulation  of  a  wire  had  been 
damaged  and  the  wire  exposed.  He  concluded  that  an  iron  girder 
had  been  charged  with  electricity  through  the  insulation  of  the 
wire  being  damaged  and  the  wire  coming  into  contact  with  the 
girder.  In  answer  to  a  representative  of  the  Home  Office,  witness 
said  the  only  place  they  could  put  the  pole  for  lifting  weights  was 
on  the  girder.  The  pole  was  not  in  use  at  the  time  of  the  accident. 
He  thought  the  pole  must  have  rolled  on  to  the  wire. 

John  Thomas  Temple,  an  engine wright,  said  he  had  just  sat 
down  for  supper  when  he  saw  Stuart  Bubb  fall  from  the  tank  to 
the  ground.  On  reaching  the  top  of  the  tank  by  a  ladder,  witness 
found  Stanley  Bubb  partly  immersed  in  the  water,  and  leaning 
against  the  partition  of  the  tank  partly  unconscious.  A  man 
named  Havery  was  in  a  similar  condition.  Witness  called  for 
assistance,  and  Harrison  went  to  get  hold  of  Havery,  stepping  past 
witness.  To  support  himself  Harrison  got  hold  of  the  girder,  and 
as  Boon  as  he  did  so  his  legs  dropped  into  the  tank.  Witness  then 
knew  that  the  girder  had  become  electrified,  and  he  called  for  the 
current  to  be  cut  off.  As  soon  as  this  was  done  Harrison 
released  his  hold  of  the  girder  and  fell  into  the  tank.  Artificial 
respiration  was  tried  for  ten  minutes,  or  it  might  have  been 
longer. 

The  Home  Oflfije  representative  commented  on  the  time  stated 
by  witness  that  artificiil  respiration  had  been  applied.  He 
pointed  out  that  it  should  not  be  given  up  under  two  hours.  There 
was  a  case  on  record  where  a  man  was  brought  round  at  the  end 
of  that  time,  and  after  life  had  been  pronounced  extinct  by  a 
doctor.  The  fact  was  not  generally  known  amongst  medical  men. 
He  thought  it  would  be  well  if  instructions  were  issued  to 
ambulance  men  on  that  point. 

A  verdict  was  returned  to  the  effect  that  Harrison  and  Bubb 
died  from  electric  shock  received  through  taking  hold  of  a  steel 
girder,  which  had  been  electrified  through  an  electric  cable 
becoming  damaged. 

Gateshead  on-Ttne. — An  inquiry  into  the  death  of  Thomas 
Lewis,  a  youth  employed  at  the  Radheugh  Steel  and  Iron  Co.'s 
works,  was  held  on  June  24th.  Archibald  Allen,  aged  16,  said  that 
on  June  18th  they  went  to  work,  and  at  11.40  p.m.,  during  a 
rest  interval,  witness  and  Lewis  strolled  through  the  works  and 
Lewis  went  towards  a  pole  where  an  electric  lamp  was  hanging. 
Lewis  put  his  hand  out  as  though  to  touch  the  wire,  and  lifted 
his  foot  to  get  on  to  a  sleeper.  The  lad  then  fell  back,  and  when 
witness  touched  him  he  received  an  electric  shock.  Efforts  ^ere 
made  to  get  him  off  the  wire  which  he  was  holding,  but  these 
failed,  and  witness  went  for  assistance.  When  he  got  bick  Lewis 
was  on  the  ground  apparently  dead.  Richard  Stamp,  a  furnaoe- 
man,  said  he  saw  Lewis  holding  the  lamp  wire  with  both  hands. 
Witness  made  several  attempts  to  free  Lewis,  and  received  a  severe 
shock,  but  eventually  got  him  off.  Thomas  R.  Parry,  Dunston, 
electrical  engineer,  said  there  was  evidently  a  fault  in  the  insula- 
tion of  the  lamp  which  caused  the  casing  to  be  alive.  He 
suggested  that  the  suspension  wire  became  alive  through  coming 
into  contact  with  the  shade  of  the  lamp,  and  that  could  only  have 
occurred  by  pulling  the  lamp  up  by  the  suspension  wire.  The  jury 
found  that  the  boy  had  b;en  accidentally  killed  by  improperly 
taking  hold  of  a  lamp  suspension  wire  which  had  by  some  un- 
accountable means  become  charged  with  electricity. 

BuBT. — On  Monday,  a  verdict  of  "Accidental  death"  was 
returned  in  the  case  of  Alfred  Nicholson  (27"),  electrician,  of  Man- 
chester, who,  while  working  on  a  ladder  at  the  Radcliffe  Paper 
Mill,  fell  to  the  ground  and  fractured  his  skull. 

Kdiswau  v.  Siemens  Rifles. — A  friendly  shoot  between 

the  "  Ediswan  "  Rifle  Club  and  a  team  from  Siemens  Rifle  Club  was 
decided  on  the  "  Ediswan  "  range  last  Saturday.  There  was  a  very 
good  muster.  Siemens  put  17  men  in  the  field,  including  Mr. 
Holmes  (xales  manager'),  Mr.  Ilicks  (assistant  ^ales  manager)  and 
Mr.  Pryor  (hon.  sec.  to  the  club).  The  "Ediswan"  team  were 
equal  in  number,  and  included  Messrs.  Child  and  Elliott  (joint 
sales  managers),  and  ,Mr.  Corbett  (hon.  sec).  The  shoot  resulted 
in  a  win  for  the  home  team  by  1 ,284  to  973.  Spoons  were  given 
for  the  highest  score  on  each  side,  also  wooden  spoons  for  the  lowest 
Booree,  and  a  mystery  prize  completed  the  trophies. 
>  The  prizes  in  the  team  match  were  awarded  as  follows  :  — 


llfRheBt  B«'Oio,  "  flirmon 
"  Edl««»i 
IjOweBt  dcoro  "Hiomeni 
(Booby  spoon)  •'Edti»w»i 
Myntp'ry,  "  BdiBwnn 


Mr,  8v 


r.  Fowler,  »7. 
r.  Black,  »1. 
r.  A.  N.  Olber 
r.  Kllloll,  48. 

•Il"w,fl7. 


After  the  "shoot  "  the  party,  of  nearly  5(1,  adjourned  to  the  staff 
cafi''  for  tea,  and  a  vote  of  thanks  to  the  hosts  was  proposed  by 
Mr.  Holmes,  and  responded  to  by  Mr.  Elliott,  after  which  the  latter 
presented  the  pri/.ee.  Having  taken  tea.  another  match  of  six  a 
side  waa  decided  in  favour  of  the  "  Ediswan  "  men,  by  518  to  492, 
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IMcscl    Eii^iiK*    I'sers'    Association. — At   the    June 

meetiogr  of  the  Association,  the  qaestioa  of  a  suitable  allowance 
for  depreciation  of  Diesel  engine  plant  in  connection  with  income- 
t»x  assessment  was  considered.  It  was  generally  felt  that  the 
present  practice  of  allowing  only  B  per  cent,  for  depreciation,  and 
that  only  on  the  diminishing  capital  value,  was  quite  insufficient 
for  the  purpose.  Mr.  Arthur  D.  Bird,  of  Messrs.  Ilumphreya- 
Davies  iV  Co.,  who  had  been  invited  to  attend  the  discussion, 
referred  to  Sec.  12  of  the  Customs  and  Inland  Revenue  .Vot,  187.S, 
which  enacts  that  a  "just  and  reasonable  allowance  should  be 
granted  as  representing  the  diminished  value  by  reason  of  wear 
and  tear  during  the  year,  of  any  machinery  or  plant  used  for  the 
purpose  of  the  concern."  The  two  principal  questions,  therefore, 
for  consideration  were: — (O  What  was  wear  and  tear',  and  (2) 
■'  What  constituted  a  just  and  reasonable  allowance  .'  With  regard 
to  the  first  question,  the  legal  allowance  was  limited  to  the  physical 
deterioration  of  machinery  and  plant  in  use,  and  no  deduction  for 
any  loss  arising  from  obsolescence  was  legally  claimable.  For  this 
reason,  among  others,  it  was  important  that  the  annual  allowance 
for  depreciation  should  be  fair  and  ample,  and  that  reliance  should 
not  be  placed  on  a  claim  for  the  difference  between  scrap  value 
and  the  original  value  at  the  end  of  the  life  of  the  plant.  la 
support  of  this  point,  he  mentioned  the  decision  in  the  appeal  of 
the  London  County  Council  Trams  r.  Edwards,  in  which  it  wtm 
held  that  the  unexhausted  value  of  the  London  County  Council 
trams,  track,  &o.,  which  had  been  replaced  by  electric  traction,  was 
not  an  admissible  deduction  in  arriving  at  the  taxable  profits. 
Mr.  Bird  leferred  to  the  case  of  a  company  generating  current, 
Subsequently  ceasing  to  do  so  and  purchasing  its  supply  elsewhere  ; 
also  to  the  case  of  new  plant  bjing  installed  upon  a  larger  site. 
In  these  cases  the  losses  arose  from  causes  other  than  of  obsolescence 
of  plant  :  in  the  first  case  there  was  a  change  of  business,  and 
in  the  second  case  the  plant  had  become  uselefs,  due  to  the 
original  site  having  become  too  small.  It  was  also  pointed  out 
that  any  allowance  other  than  an  annual  deduction  for  wear  and 
tear  was  a  concession  by  the  Board  of  Inland  Revenue  and  had  no 
statutory  force  ;  further,  that  it  was  conditional  upon  the  replace- 
ment of  the  obsolete  plant.  Mr.  Bird  also  referred  to  the  method 
adopted  by  the  Inland  Revenue  Authorities  in  granting  allowances 
for  wear  and  tear,  v.'z  ,  upon  the  reducing  balances  of  value,  and 
he  pointed  out  that  where  an  allowance  was  limited  to  5  per  cent. 
per  annum  on  the  diminishing  value,  a  residual  or  scrap  value  of 
i  per  cant,  was  only  reached  after  about  60  years.  An  allowance 
at  the  rate  of  10  par  cent,  per  annum  reduced  the  capital  figure  to 
about  4  per  cent,  after  30  years.  At  the  time  the  arrangement 
was  come  to  for  granting  allowances  for  depreciation  in  respect 
of  machinery  and  plant  at  electricity  generating  stations,  the 
Diesel  engine  was  practically  unknown  for  central  station  work, 
and  it  could,  therefore,  not  be  urged  that  such  an  arranged  allow- 
ance covered  depreciation  of  that  particular  class  of  plant ;  further, 
any  such  arrangement  could  not  be  considered  to  be  binding  for 
all  time.  As  a  matter  of  law,  the  Commissioners  of  Taxes  were 
the  tribunal  who  determined  the  allowances  to  ba  made,  and  they 
were  empowered  to  vary  them  annually  if  the  circumstances  war- 
ranted it.  Mr.  Bird  also  made  a  comparison  between  the  allow- 
ances granted  to  gas  companies  under  the  scheme  entered  into 
with  the  Inland  Revenue  Authorities,  from  which  it  appeared  that 
they  had  obtained  various  concessions  which  were  not  accorded  to 
electricity  generating  undertakings.  After  some  discussion  the 
question  was  adpurned  for  further  consideration. 

The  next  meeting  of  the  Association  is  to  be  held  on  July  21st, 
when  the  questions  of  lubrication  and  of  cracked  pistons  are  to  be 
further  discussed.  Information  and  particulars  concerning  the 
Association  can  be  obtained  from  the  acting  hon.  secretary,  Mr. 
Percy  Still,  19,  Cadogan  Gardens,  London,  S.W. 

Russian  Copper  Production. — The  increasing  pro- 
duction of  copper  in  Russia  in  1910,  1911  and  1912  rendered  it 
probable,  according  to  the  report  of  the  Russian  Copper  Syndicate 
Medj  in  1912,  that  the  country  would  become  entirely  independent 
of  any  external  supplies  in  the  course  of  the  year  1915.  This 
assumption  was  apparently  based  upon  the  fact  that  the  output 
had  reached,  at  33,100  tons  in  1912,  the  highest  level  ever  attained, 
and  that  it  would  continue  to  expand.  In  1913,  however,  the 
outturn  declined  to  32,800  tons,  and  the  returns  for  1914  indicate 
a  further  reduction  to  31,900  tons.  It  appears  that  since  October 
operations  at  one  works  of  the  Caucasian  Copper  Industry  Co. 
have  been  at  a  standstill,  the  resumption  of  work  at  one  factory 
of  the  Siemens  (Successors)  Co.  has  been  prevented,  and  a  restric- 
tion in  the  number  of  workman  at  all  the  other  works  has  pre- 
vailed. As,  however,  the  production  in  the  first  half  of  1914 
receded  by  640  tons  as  compared  with  a  total  fall  of  900  tone  for 
the  whole  of  the  year,  it  does  not  seem  as  if  the  war  has  exercised 
a  very  determined  influence  on  the  copper  industry  taken  as  a 
whole.  The  syndicate  controlled  918  per  cent,  of  the  total  output 
in  1914  as  compared  with  957  per  cent,  in  the  previous  year.  The 
total  consumption  of  copper  in  Russia  last  year  is  recorded  at 
33,300  tons  as  compared  with  32,900  tons  in  1913,  so  that  the 
imports  must  have  amounted  to  1,400  tons,  of  which  425  tons  were 
purchased  in  the  United  States.  It  is  estimated  by  the  syndicate 
that  the  production  will  reach  34,800  tons  in  the  present  year. 

Educational. — Two  Heating  Studentships,  tenable  in 
the  Faculty  of  Engineering  of  University  College,  London,  each  of 
the  value  of  £50  a  year,  together  with  College  fees,  may  be  awarded 
in  .Tuly  by  the  Institution  of  Heating  and  Ventilating  Engineering. 
Particulars  can  be  obtained  from  the  Secretary  of  University 
College,  London,  to  whom  applications  mnet  be  made  not  later 
than  Wednesday,  July  7th,  1915. 


Electrical  Standardi.sation  in  riiina.— The   Hngin- 

eoring  Society  of  China  recently  held  its  annual  meeting  at 
Shanghai.  The  chief  item  in  the  report  dealt  with  the  Electri- 
city Standardisation  Committee,  which  has  temporarily  saspended 
its  labours  owing  to  the  war.  The  chairman,  Mr.  A.  C.  Clear,  read 
the  report  of  the  Committee,  which  stated  that  the  variouH 
societies  of  the  world  had  been  approached,  and  all  had  expressed 
their  appreciation  and  approval  of  the  scheme.  As  soon  as  the 
decision  of  the  British  Committee  is  obtained,  the  report  continues, 
the  Chinese  authorities  might  be  approached  and  every  effort 
made  to  push  the  matter  through. — Enstem  Enghtferhig. 

Volunteer  Votes. — ENRi.vEERixfi  Instititioxs'  \'oi,u.v- 

TEER  Training  Corps. — Company  orders,  by  Lieut  -Col.  C.  B. 
Clay,  V.D.,  Commandant,  for  week  ending  July  10th.  1915  :  — 

On  Mondays,  Wednesdays  and  Fridays,  drills  at  r,  30  and  7.30  p.m. 
Technical  instrnction  will  be  given  by  Instructors  of  the  London 
Electrical  Engineers  for  one  hour,  and  squad  and  platoon  instruc- 
tion for  one  hour  on  Monday  and  Wednesday. 

On  Friday,  Company  and  squad  drill. 

Orderly  Sergeant,  N.  H.  Fallartnn  ;  Recruit  Orderlies  (Squad  Ti, 
C.  F.  Moinnes ;  (Squad  4),  W.  H.  G.  Sannt. 

E.  G.  Flemino, 
Comjtanij  Com mander  and  Acthu/  Adjiifant, 

3rd.  Batt.  (Old  Boy.s)  Central  London  Regiment  (Voi.fn- 
TEERS).— Battalion  Orders  by  Colonel  S.  G.  Grant  (Officer  Com- 
manding), Thursday,  July  Ist,  1915  : — 

Week-End  Parades  —Saturday.— The  BaUalion  will  parade 
outside  Baker  Street  Station  at  2.30  p  m  ,  and  proceed  by  train  to 
Wembley  Park.  "  A  "  Company,  under  the  command  of  Mr.  F.  H. 
Stevens,  will  take  up  a  defensive  position  between  the  Brent  Reser- 
voir and  the  Metropolitan  Railway  line.  "  B."  "(  '  and  "D" 
Companies,  under  the  command  of  Mr.  H.  i).  King,  will  detrain 
at  Kilburn  Station  and  endeavour  to  effect  an  entrance  into 
Wembley  Camp  All  roads  north  of  the  Brent  Reaervoir  and 
south  of  the  Metropolitan  Railway  line  will  be  out  of  bounds. 
Grounds  under  standing  crops  are  out  of  bounds.  Mr.  W.  Ridd  will 
be  umpire. 

Sunday. — Aa  last  week. 

A.  G.  Joiner,  Cqitdin  an<l  Adjulant.  • 


OUR    PERSONAL    COLUMN. 

Tim  Editors  invite  electrical  engineers,  whether  cnniwoted  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramwiy  and  railway  officials,  to  hcep  readers  of  the 
Electrical  Review  posted  as  to  their  morements. 


Central    Station    Officials.— The    Walsall   T.C.  has 

increased  the  salary  of  Mr.  A.  Prentice,  station  superintendent  at 
the  electricity  works,  from  £225  to  £250  per  annum. 

The  Nuneaton  T.C.  has  granted  the  electrical  engineer  leave  of 
absence,  he  having  accepted  a  position  as  lieut  -commander  in  the 
Royal  Xaval  Volunteer  Reserve,  and  has  voted  him  an  allowance 
of  £200  per  annum  during  his  temporary  absence,  this  to  be 
modified  in  the  event  of  his  promotion  to  higher  rank. 

Having  regard  to  the  fact  that  it  would  be  advisable  to  have  a 
recognised  deputy  electrical  engineer  in  control  of  the  St.  Pancras 
electricity  works  in  the  absence  of  the  chief  electrical  engineer,  it 
is  proposed  to  alter  the  title  of  Mr.  J.  T.  Baron,  resident  and 
supervising  engineer,  to  that  of  deputy  electrical  engineer  (resi- 
dent), such  alteration  to  be  madewitliout  any  increase  of  salary. 

Mr.  W.  H.  Ellis,  assistant  mains  superintendent,  Chester  Cor- 
poration electricity  department,  and  lecturer  in  Electrical  Engi- 
neering at  the  Chester  Technical  Schools,  was  married  to  Jtiss 
L.  M.  Liird,  of  Chester,  on  Wednesday,  June  23rd.  The  bride  was 
given  away  by  her  father,  Mr.  W.  D.  Laird,  Wh.  Sj. 

Mr.  Thomas  H.  Clementson,  assistant  superintendent  of  the 
Clyde  Valley  Electrical  Power  Co.'s  station  at  Jlotherwell,  was 
recently  presented  by  the  staff  with  a  marble  clock  on  the  occasion 
of  his  marriage.  Mr.  Howie,  the  works  chemist,  made  the 
presentation . 

Trauiway  Officials.— Mr.  J.  C.  Whiteley,  who  has 

been  appointed  engineer  and  manager  of  the  South  Shields  Cor- 
poration Tramways,  was,  on  Saturday  last,  the  resipient  of  a 
fumed  oak  rollei  top  desk,  subscribed  for  by  the  staff  and  employes 
of  the  Chatham  and  District  Light  Railways  Co.  Mr.  W.  Jensen, 
the  general  manager,  in  making  the  presentation,  referred  to  the 
valuable  assistance  he  had  received  from  Mr.  Whiteley  during  the 
past  eight  years.  Mr.  Bexley,  cashier,  seconded  Mr.  Jensen's 
remarks,  and  Mr.  Taylor,  carpanter,  spoke  on  behalf  of  the 
workmen. 

Mr.  F.  jEt'FERY,  inspector  on  the  Bournemouth  Corporation 
Tramways  since  their  construction  13  years  ago,  has  resigned 
chiefly  from  health  reasons,  and  the  staff  have  presented  him  with 
a  silver  watch  and  an  illuminated  address. 

The  Ilford  U.D.C.  haa  granted  the  tramways  manager,  Mr.  L. 
Harvey,  permission  to  join  the  Volunteer  Munitions  Brigade. 

General.— Mr.  E.  K.  PEArocK,  who  served  on  the 
committee  representing  the  holders  of  the  6  percent,  first  mortgage 
bonds  of  the  Barcelona  Traction,  Light  and  Power  Co.,  has  been 
appointed  president  in  place  of  the  late  Dr.  Pearson. 
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Mb.  H.  E.  Arrs,  an  electrical  engineer  in  the  employ  of  Messrs. 
Sandyoroft,  Ltd.,  Sandycroft,  has  received  a  commiEMion.  and  is 
beinff  drafted  to  the  South  Wales  Borderers. 

Mb.  E.  J.  Nally,  general  manager  of  the  Marconi  Wireless 
Telegraph  Co.,  of  America,  hasgonetothe  Pacific  Coast  and  Hawaii, 
in  connection  with  wireless  service  soon  to  be  extended  to  .Tapan, 
for  which  preliminary  tests  are  now  in  progress  with  the  Japanese 
(iovermental  stations,  now  approaching  completion. —  '/'.iind  'J'.  Age. 

KoU  of  Honour.— Mr.  A.    P.  Featheestonhaugh, 

who  had  been  14J  years  on  the  staff  of  the  County  of  London 
Electric  Supply  Co.,  Ltd.,  has  been  killed  in  aotion.  Mr. 
Featheratonhangh  had  served  in  the  London  Rifle  Brigade  since 
November,  1008,  and  held  the  rank  of  Sergeant.  Mb.  G.  Boast, 
also  in  the  service  of  the  County  of  London  Co.,  was  killed  in  action 
while  serving  with  the  23rd  County  of  London  Regiment ;  and 
Mb.  p.  G.  M.  Brown,  another  emplojo  of  the  County  Co. 
was  killed  in  action  while  serving  with  the  London  Rifle  Brigade. 

Private  Abthur  Sykes,  of  Blackpool,  who  was  killed  in  action 
during  the  charge  of  the  8th  Liverpool  Irish,  on  June  16tb,  was 
employed  by  Mr.  Kay,  electrician,  of  Blackpool. 

Private  Geoboe  Roisinson,  of  the  Liverpool  Scottish,  was  killed 
in  action  on  June  ICtb.  His  oflicer  stated  in  a  letter  to  his 
widow  that  he  fell  in  a  charge  which  would  stand  for  ever  as  a 
glorious  achievement  in  the  history  of  the  battalion.  Private 
Robinson,  who  was  30  years  of  age,  was  an  electrical  engineer  with 
Messrs.  Dick,  Kerr  i;Co,  Preston. 

Private  Robeet  John  Mabsh,  15th  Battalion  of  the  4Nkh 
Highlanders,  Cinadian  Regiment,  who  has  died  of  wounds 
received  in  action  in  Flanders,  was  an  electrical  engineer  of 
Toronto.     He  was  a  native  of  Blackburn. 

Private  John  A.  Henderson,  6th  Manchester  Regiment 
(Territorial  ForceX  who  was  apprenticed  with  the  British  Westing- 
house  Co.,  Ltd.,  has  been  wounded  in  the  left  thigh  in  action  in 
the  Dardanelles,  and  is  in  hospital  at  Malta. 

Sergeant  Jas.  Gordon,  5th  South  Lanes.  Regiment,  on  the  staff 
of  the  B.L  and  Helsby  Cables,  Ltd.,  of  Presoot,  has  been  killed  in 
aotion.     He  was  22  years  of  age. 

I'rivate  R  J.  Thomas,  Ist  Dorset  Regiment,  who  was  on  the 
clerical  staff  of  the  British  Westinghouse  Electric  and  Manu- 
facturing Co.,  Ltd.,  has  died  in  Flanders  from  gas  poisoning.  He 
was  31  years  of  age. 

Private  Tom  Healey,  till  recently  employed  by  Mr.  W.  Caton, 
electrical  engineer,  Oldham,  has  been  killed  in  action  in  the  fighting 
in  the^  Dardanelles.  He  was  19  years  of  age,  and  was  serving  in 
the  10th  Manchester  Regiment. 

Private  W.  Bbamwell,  of  the  Royal  Scots  Fusiliers,  a  reservist 
who  upon  the  outbreak  of  war  was  called  up  from  his  employ- 
ment at  the  United  Electric  Car  Co.'s  works,  Preston,  has  been 
kiUed  at  the  Front. 

Private  Nobman  Lloyd,  of  Higher  Broughton,  has  been  killed 
in  aotion.  He  was  an  engineer  employed  at  the  British  Westing- 
house  Works  at  Trafford  Park,  and  was  28  years  of  age. 

Private  Peter  O'Hare,  2nd  York  and  Lancaster  Regiment, 
formerly  employed  at  the  British  Westinghouse  Works,  has  been 
hilled  in  action. 

Private  Geokge  Wood,  in  the  employ  of  the  St.  Helens  Cable 
Co.,  of  Warrington,  has  been  wounded  in  the  chin. 

Private  Joseph  Bond,  of  Warrington,  originally  reported  killed 
in  action,  is  now  stated  to  be  in  a  hospital  in  France  suffering  from 
wounds.  He  is  25  years  of  age,  and  an  employe  of  the  St. 
Helens  Cable  Co.,  Ltd. 

Captain  A.  B.  Latton,  of  Stockton  Heath,  near  Warrington, 
electrical  engineer  and  departmental  manager  at  the  soap  works  of 
Messrs.  J.  Crosfleld  &  Sons,  has  been  slightly  wounded. 

Sergeant  Sam  MAEr^n,  who  was  for  nine  years  engaged  as  a 
fitter  at  the  Middleton  Electric  Traction  Co.'^  shed,  has  been 
awarded  the  D.C.M. 

Corporal  Fukdkrick  James  Blewden,  let  Battalion  Canadians, 
was  killed  in  actiin  in  France  on  the  night  of  .Tone  15th.  He  was 
a  son  of  Mr.  J.  Blewden,  car-shed  and  workshop  superintendent, 
Portsmouth  Corporation  Tramways,  and  was  connected  with  tram- 
way work  practically  the  whole  of  hia  life,  dating  back  to  the 
horse-oar  days  in  Liverpool.  He  went  to  Portsmouth  in  1901, 
when  his  father  was  appointed  car-ehed  and  workshop  super- 
intendent of  the  Corporation  tramways  there.  In  April,  1912,  he 
emigrated  to  Canada,  and  from  that  time  until  the  outbreak  of 
war  was  employed  as  an  electrical  fitter  by  the  Ottawa  Tram- 
way Co. 

Amongst  members  of  the  Ith  Battalion  South  Lines.  Regiment 
(Warrington),  who  have  fallen  in  action,  are  Private  Chas. 
Knowlks  and  I'rivate  Abthub  Eabi.ev,  who  were  on  the  staff  of 
the  St.  Helens  Cable  Co.,  LM. 

We  read  in  the  Timeii  that  Second  Lieutenant  Lauuknck 
TuRNiuTLi.,  3rd,  attached  2nd,  Bedfordshire  Regiment,  who  was 
killed  in  France  on  .hine  Hith.  was  educated  at  Stephens'  Institute 
of  Technology,  Now  Jersey,  U.S.A.,  and  on  the  completion  of  hia 
college  career  he  obtained  an  appointment  with  the  Westinghouse 
Electric  and  Manufacturing  Co.,  in  New  York.  He  returned  to 
England  in  October  last.  He  had  only  been  at  the  Front  three 
weeks. 

Major  J.  F.  S.  Li.OYH,  of  the  I'th  North  Staffs.  Regiment  of  the 
Territorials,  who  was  killed  while  with  the  Koroes  abroad,  was  a 
director  of  the  Weldless  Btcol  Tube  Co.,  of  Birmingham.  Ho  was 
.t  t  years  of  age. 

Second  Li<^utenant  Non.MAM  C.  Lowbon,  Special  Reserve,  Royal 
Engineers,  (ilattgow  Teriitorialu,  son  of  Mr.  .lames  Lowson  (senior 
partner  in  Mensrs.  W.  C.  Martin  k  Co.,  electrical  engineers, 
Glasgow)  has  been  mentioned  in  Sir  John  French's  latest  dispatch 
for  gallant  and  dietlnguiebed  condnot  in  the  field,    lie  it  a  B,.So, 


in  engineering  of  Glasgow  University.  His  father,  Msjor  .lames 
Lowson  (ret.),  who  is  chairman  of  the  Scottish  Local  Section  of 
the  I.E.E.,  served  25  years  with  the  old  let  Lanark  Rifles.  ' 

Corporal  A.  Evans,  of  the  20th  Hussars,  who  was  engaged 
at  the  works  of  the  Rees  Roturbo  Manufacturing  Co.,  Ltd.,  of 
Wolverhampton,  has  been  killed  accidentally  by  a  bomb  in 
France. 

Three  members  of  the  staff  of  Siemens  Dynamo  Works  Co.,  of 
Stafford,  have  been  mentioned  in  dispatches,  viz..  Sergeant  G. 
Jackson,  who  is  recommended  for  the  Distinguished  Conduct 
Medal,  Lance-Sergeant  Woi.lacott,  anS  Corporal  Uoisinson.  All 
belong  to  the  Coldstream  Guards.  Private  W.  To.mlinson,  of  the 
same  regiment,  who  was  with  the  same  firm,  has  been  wounded  in 
action  by  shrapnel. 

Obituary. — Mu.  C.  E.  Spaonoletti. — AVe  deeply  regret 
to  learn  that  Mr.  Charles  Ernest  Spsgnoletti,  M.Inst.C.E.,  Hon. 
Member  and  Past-President  of  the  Institution  of  Electrical  Engi- 
neers, passed  away  on  .Tune  2Sth,  at  his  residence  at  Hampstead,  at 
the  advanced  age  of  83  years.  He  had  been  ill  for  a  week  with 
pneumonia.  Mr.  Spagnoletti,  who  was  of  Italian  noble  descent, 
was  born  in  London,  and  as  a  lad  was  in  the  employ  of  the  Electric 
Telegraph  Co.  As  a  young  man  he  became  chief  of  the  G.W. 
Railway  telegraph  department,  and  during  his  connection  with 
that  and  other  railway  companies  (the  Metropolitan  and  District 
systems)  he  invented  and  developed  many  signalling  devices  and 
apparatus  and  other  electrical  inventions  for  use  in  the  operation 
of  railways.  When  the  City  and  South  London  tube  railway  was 
constructed,  about  IS'.iO,  the  deceased  gentleman  was  its  consulting 
electrical  engineer,  and  at  different  times  since  then  he  has  acted  in 
a  similar  capacity  for  other  undertakings  —  the  phonopore 
and  the  electrical  omnibus  coming  in  for  a  share  of  his 
attention.  It  is  30  years  ago  this  year  since  he  filled 
the  oflBce  of  president  of  the  I.E.E.  when  it  was  known  as  the 
Society  of  Telegraph  Engineers  and  Electricians.  Mr.  Spagnoletti 
was  one  of  the  original  members  of  the  Institution,  his  member- 
ship dating  from  the  year  1872.  He  has  been  actively  interested 
in  many  other  societies,  and  in  years  gone  liy  played  a  prominent 
part  as  a  jaror  and  in  other  capacities  in  connection  with 
important  home  and  international  exhibitions.  Of  late,  owing 
to  advancing  years,  he  has  been  less  closely  identified  with 
the  public  side  of  electrical  affairs,  but  by  many  of  the  old  guard 
he  is  intimately  remembered,  and  news  of  his  loss  will  be  learned 
by  them  with  much  regret.  Members  of  the  Electro- Harmonic 
Society  will  hi  interested  to  know  that  Mr.  Spagnolett  i  was  one 
of  the  first  to  approve  of  the  objects  of  that  Society  :  indeed  it 
may  be  said  that  he  was  the  first  private  individual  to  be 
approached  by  those  who  had  the  initiation  of  the  Society  in  hand, 
and  he  gave  the  proposition  then  put  forward  by  Mr.  II.  Alabaster 
his  whole-hearted  support.  The  funeral  takes  place  this  afternoon 
(Friday),  at  four  o'clock,  at  West  Hampstead  Cemetery. 

Mb.  A.  C.  HuBTZiG. — We  deeply  regret  to  record  the  death  of 
Mr.  Arthur  Cameron  Hurtzig,  M.Inst.C.E.,  which  occurred  at  his 
residence  at  Dulwich  on  June  26th,  at  the  age  of  62  years.  Mr. 
Hurtzig's  name  will  be  familiar  to  our  readers  by  reason  of  hia 
connection  with  the  Chester  Corporation  hydro-electric  scheme. 
Mr.  Britton's  scheme  was  finally  submitted  to  and  approved  by 
him.  One  of  us  has  had  the  pleasure  of  serving  on  several  Com- 
mittees with  the  deceased  gentleman,  and  no  one  could  wish  to 
have  a  more  genial  and  kindly  colleague. 

The  death  occurred  suddenly  on  June  19th  of  Mb.  Albebt 
Shillito,  of  Chelmsford,  who  was  formerly  electrical  engineer  at 
Eton  College.    He  was  52  years  of  age. 


NSW    COMPANIES    REGISTERED. 


Lowa    Engineering;   Co.,   Ltd.    (140,(20).— Ihis  company 

>\as  rcgislcrcd  on  June  l!)ih,  wiih  n  Ciipilal  o(  ;i;i,J0O  in  1,000  parlicipatini! 
preference  "shares  ol  £1  each  and  10,000  ordinary  shares  of  Is.  each,  lo  corrv 
'  on  the  business  of  electrical,  mechanical,  sanitary,  gos,  hydr.iulic  and  general 
engineers  and  contractors,  steel  converters,  tinsmiUis,  coppersmiths,  metal 
worlters,  builders,  fitters,  wire  dealers,  calvanisers,  japanners,  cnamrllers, 
electro-platers,  manufacturers  of  theatrical  and  general  stage  effects  and 
scenery,  fans,  lamps,  engines,  rheostats  and  electrical  apparatus,  cic.  Tho 
subscribers  (with  one  participating  preference  share  e.ich)  are  :  W.  Adams,  74, 
\au.ihall  Bridge  Road,  S.W.,  engineer;  R.  K.  Hutchinson.  74,  Viiu.\hall  Bridge 
Koad,  S.W.,  engineer.  Triwitc  company.  The  number  of  directors  is  not  lo 
he  less  than  two  or  more  than  five;  tho  subscribers  arc  to  appoint  the  firsl. 
(Qualification,   ^bU.     Kcgislered  office  :  74,  Vauxhall  liridge   Koad,  S.W. 

Electric  Lamp   Repairs  Co.,  Ltd.   (140,740).— This  coiii- 

p.iny  was  registered  on  June  22nd,  with  a  capital  of  ;t.'5,()00  in  £{  shares,  lO 
carry  on  the  business  of  collectors  and  repairers  of  electric  lamps  with  bmlcen 
filaments  or  biaclcencd  bulbs,  manufacturers  of  and  dealers  in  electric  fit(ing« 
and  globes,  etc.,  and  to  adopt  un  agreement  with  Kefihiiet.ts,  Ltd.  The  sub- 
scribers (with  one  share  each)  arc  :  O.  O.  li.irras,  2,  fidridge  Roaif,  (.Troydon, 
engineer;  li.  G.  K.  Calder.  Kosslyn,  'I"hc  I'hase,  Cnulsilon,  Surrey,  electrical 
engineer.  Private  company.  The  number  of  directors  is  not  (o  be  less  than 
t%vo  or  more  than  seven;  tho  first  arc  II.  Linlptt  (chairman),  C.  I).  Uarras, 
and  i:.  G.  K.  Calder.  The  two  last  named  are  joint  managing  ditectors  with 
i<.;40O  each  per  annum  (free  of  income  tan)  as  reniunii.ili,.n.  Keniiin.-ralion  ol 
H.  I.lntotl  iC2T,0  per  aftnum  ffree  ol  imome  tax).  (Jualification.  lUO  thnru. 
Solicitors  :    Lord   &    Gunn,   4.   Dove  Court,    Old  Jewry.    Lf. 

Watson  &  Sons  (Electro-Medlcal).  Ltd.  (M0,7r>.'i).— This 

cMioany  was  regl.tcre.l  on  June  ilr.l.  with  ..  c.inital  of  ji,:2:,.im  in  ^:i  .tiaMs 
(7.000  preferred),  to  take  ovm  llt<<  eleclro-nuHlical  buviness. .  (1)  carried  on  l<y 
W.  Watson  &  Sons,  Lid.,  at  lilO,  Great  I'oilhind  Street,  W..  and  {i\  carrint 
m  by  L.  B.  Miller  at  fif.,  t latton  Cinrdeii,  li.C.  The  sub^crihers  nviih  one 
share  each)  are:  C.  II.  Watson,  »13,  High  Holborn,  W.C.,  manufacturing 
optician;  G.  Pearce,  196,  Croat  Portland  Street,  W..  electrical  engineer.  Private 
((impnnv.  Tho  number  of  directors  is  not  to  b«  less  titan  two  or  ntore  than 
five;  the  Rrsl  Are  C.  II.  Watson  and  I'.  W.  W.  Balicr  (both  permanent). 
Kemunrralion.  £^0  per  annum,  divi>ibl»  Reglstettd  oflicc  :  106,  Great  Porl- 
lunJ  Street,  W. 
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Peerless  Seamless  Rubber  Co.,  Ltd.  (140,731).— This  com- 

.    was  registered  on  June  2Ist.  with  a  c.ipltal  of  ;^a.000  in  £1  shares,  lo 

1 V   on    at    Richmond   and   elsewhere    the    business  of    manufaclurers    of   and 

rs  in    india-rubber  goods,   raw  and  waste  rubber  and   rubber  substitutes, 

lined    rubWr,    gutta-fx-rcha    in    raw    and     fnanufaclured    states,    fibre    and 

:     compounds,     celluloid    and    asbestos    goods,    packing    materials,     bottle 

:,"^rs,  corks,  bottles  and   machinery  lor  buttles,  electric  cables,  wire^.  fittings 

inacliinory,  leather  cloth,  waterproof  .in<l   fireproof   materials,  moulds  and 

■winery  for  rubber  goods,  motor  tires  and  accessories,  manufacturers  of  and 

rs  in   motor  cars,  cycles  and  boats  and  accessories,  etc.,  and  to  adopt  an 

ment  with  J.  Briere  and   R.    Dequin.     The  subscribers    (with  one  share 

1  are:  J.  Briere.  203,  Richmond   Road,  fiast  Twickenham,  motor  engineer; 

IVquin,  3.  Chudlcigh    Villas.  Whilton    Road,   Twickenham,    manufacturers' 

.    -If.     I'rivate  company.    The  number  of  directors  is  not  to  be  less  than  two 

•  r.    more  than  three:  thc'first  are  J.  Briorc  and  R.  Dequin.     Qualification,  ;i;iOO. 

K-.;istered  office :    Station  Yard,   Richmond. 

London  Glass  Works,  Ltd.  (140,783). — This  company  was 

•rred  on  June  25th.  with  a  capital  of  ;(;30.000  in  £1  shares  (29.000  prel), 
rry  on  the  business  of  glass  manufacturers,  manufacturers  of  and  dealers 
ible  and  household  glassware,  bottles,  jars,  lamp  and  electric  light  globes 
bulbs,  and  all  kinds  of  glassware  for  lighting  and  heating  purposes,  etc. 
subscribers  (with  one  share  each)  are  :  C.  Brooks.  70  and  "1,  Chiswell 
',  E.C..  merchant;  H.  W.  Hill.  80.  Finsbury  Pavement.  E.C.,  clerk. 
Me  company.  C.  Brooks  is  permanent  governing  director,  with  power  to 
lilt  other  directors.     R.gistcred  olTicc  :  70   and  71,   Chiswell  Slrerl,   li.C. 


OFFICIAL  RETURNS  OF  ELECTRICAL 
COMPANIES. 


Brilliant  Arc  Lamp  &  Engineerind  Co.,  Ltd. — Particulars 

of  £.3,000  debentures,  created  June  ISth,  1915,  hied  pursuant  to  Section  93  (3) 
of  the  Companies  (Consolidation)  .Act.  1908,  the  whole  amount  being  now 
issued.  Property  charged  :  the  company's  undertaking  and  property,  present 
and  future,  including  uncalled  capital.  .No  trustees.  A  memorandum  of  satis- 
faction in  full  on  June  18th,  1915,  of  debentures  dated  December  11th,  1914. 
..ml  November  Uth,  1913,  securing  ;^100  and  £,'300  respectively,  has  also  been 
ifi'id. 

Defries  &  Goldman,  Ltd. — Particulars  of  .£200  debentures, 

i!-d  June  lOlh,  1915.  filed  pursuant  to  Section  93  (3)  of  the  Companies 
(Consolidation)  Act,  1908,  the  whole  amount  being  now  issued.  Property 
charged  ;  The  company's  undertaking  and  property,  present  and  future,  in- 
cluding uncalled  capital.     No    trustees. 

Oriental  Telephone  &  Electric  Co.,  Ltd. — A  memorandum 

of  satisfaction  to  the  extent  of  £!)W)  on  June  9th.  1915,  of  debenture  stock 
covered  bv  trust  deed  dated  June  28th.  1905.  and  a  deed  of  acknowledgment 
dated  June  12th.  1907,  securing  ^T'iOO.OOO,    has  been  filed. 

Telephone  Co.  of  Egypt,  Ltd. — .\  memorandum  of  satis- 
faction to  the  extent  of  ^TSSO.  on  June  9th,  1915.  of  debenture  stock,  covered 
bv  trust  deed  dated  July  27th, 1904.  and  three  supplemental  deeds  of  acknow. 
Mgment  dated  February  21st.  1906.  March  4lli,  1908.  and  October  27th,  1909, 
securing  £,"'200.000,  has  been  filed. 

North=Eastern  Electric  Smelting  Co.,  Ltd. — A  memor- 
andum of  satisfaction  in  full  on  .April  30lh.  1915,  of  debentures  dated  November 
13th,  1914,  securing  £:4.o00,  has    been  filed. 

Carleon  Electrical  Co.,  Ltd. — Mortgage,  dated  June  8th, 

1915,  to  secure  £^1.500,  charged  on  leasehold  premises,  formerly  part  of  Lone- 
some Farm,  Norbury,  comprising  factory  and  workshops.  Holders  :  Bonecourt 
Surface  Construction,   Ltd.,    Parliament   Mansions,   Victoria   Street,   S.W. 


South  London  Electric  Supply  Corporation,  Ltd.  (50,392). 

—Capital,  £;310,000  in  10.000  preferred  shares  of  £;5  each  and  65,000  ordinary 
shares  of  £i  each.  Return  dated  April  6lh,  1915.  6.000  preferred  and  65,00fl- 
ordinary  shares  taken  up;  £^4  per  share  called  up  on  the  ordinary  and  £^5 
per  share  on  the  preferred.  Return  states  £7310.000  paid;  but  last  balance  sheet 
.  .  £'260.000  on  ordinary  and  £30.000  on  preferred,  which  appears  to  be 
ct.     Mortgages   and  charges:   £:i30,000. 

Bath     Electric     Tramways,     Ltd.     (74,278).  —  Capital, 

£■230.000  in  £71  shan-s  (75.000  preferred,  125.000  preferred  ordinary,  and  30.000 
deferred  ordinary).  Return  dated  April  1st,  1915.  75,000  prefeired,  75.606  pre- 
ferred ordinary,  and  30,000  deferred  ordinary  shares  taken  up;  £1  per  share 
called  up  on  '75,000  preferred  and  75,606  preferred  ordinary  shares;  £;i50.60fi 
paid;  £30,000  considered  as  paid  on  30,000  deferred  ordinary  shares.  Mort- 
gages  and  charges  :  £^155,739. 


Simplex   Conduits,    Ltd. 


;,290).— Capital,    JEIOO.OOO   in 


Returi 


nsideri 


10,000  preferred   of  £;5  each   and    50,000  ordinary    shares  of  £71 
dated  March  23rd.  1915.     10.000  preferred  and  40,000  ordinary  shar 
£;5  per  share   called  up  on  the  preferred:  £7.5.0,000  paid;  £;4b.000  i 
paid  on  the  ordinary.     Mortgages  and  charges  :   Nil. 

Urban    Electric     Supply    Co.,    Ltd.     (57,986).— Capital, 

£7640,000  in  80.000  ordinary  shares  of  £73  each.  .lO.OOO  preferred  sh.ires  of  £o 
each,  and  150,000  unclassified  shares  of  £71  each.  Return  dated  April  14th, 
1915.  80,000  ordinary  and  50,000  preferred  shares  taken  up;  £^3  per  share 
called  up  on  the  ordinary  and  £75  per  share  on  the  preferred;  ;£^490,000  paid. 
Mortgages  and  charges :  £;408,301. 


CITY  NOTES. 


Rangoon  Electric  Tramway  and  Supply  Co.,  Ltd. 

The  annual  meeting  ■was  held  on  June  '23rd  at  3,  Great  Win- 
chester Street,  E.G.  Sir  P.  W.  R.  Fryer,  K.C.S.I.,  who  pre- 
eided,  said  that  after  provitiing  for  all  charges,  inclutiing 
depreciation  and  reserve,  there  remained  ^8,076  for  distribu- 
tion among  the  ordinary  shareholders,  as  against  ^11,674  in 
the  previous  year.  The  directors  recommended  the  payment 
of  a  dividend  at  the  rate  of  3  per  cent.,  carrying  forward 
£2,765  to  the  next  account.  Up  to  July  31st  of  last  year  tho 
receipts  showed  a  considerable  incroase  over  the  correspond- 
ing months  of  the  previous  year,  the  increa,se  to  July  31st 
being  approximately  Rs.  '20,000  and.  had  contiitions  remained 
normal,  there  would  have  been  every  reason  to  anticipate  a 
record  year.  As  it  was,  they  ended  up  with  a  decrease  on  the 
tramway  receipts  as  compared  with  last  year  of  Rs.  49,000. 
Since  the  end  of  March   last,  however,  traffic  had  shown  a 


tendency  to  improve,  and  it  was  believed  that  conOdenc*  was 
being  gradually  regained  and  that  traffic  would  again  como  up 
tij  reasonable  expectations.  During  the  year  the  experimental 
motor  omnibus  service  had  been  maintained  with  tho  results 
shown  in  the  report.  In  tho  private  lighting  and  power  depait- 
ment  there  h.id  been  an  increase  in  receipts  of  Ui  per  cent. 
Tho  working  expenses  showed  a  small  pro  rata  increa.so,  which 
was,  unfortunately,  hkely  to  advance  considtTably  in  tho 
future  owing  to  the  increased  cost  of  coal  and  other  stores. 
Negotiations  had  been  proceeding  for  some  time  betwex;n  tho 
iriunicipality  and  tho  company  for  an  increased  amount  of 
lighting  and  a  revi-sitm  of  the  existing  arrangemeuts;  the 
directors,  fully  recognising  the  public  nature  of  the  company's 
oix-rations,  were  desirous  of  meeting  tho  demandR  of  the 
authorities  as  far  as  they  could  be  met  with  duij  regard  to  the 
interests  of  the  shareholders.  With  the  increased  number  of 
installations,  the  house  wiring  and  supply  departiuent  had 
increased  its  gross  receipts,  ancj  the  profit  had  also  shown  ii 
satisfactory  increase.  A  provident  fund  for  the  benefit  of  the 
ptall  was  started  on  July  1st,  1914,  and  all  the  members  under 
agreement  h,id  joined  it.  The  stall  had  agreed  to  become  sub- 
scribers to  the  fund,  and  the  company's  contribution  increased 
the  savings  by  nearly  100  per  cent.,  iind  so  added  consider- 
ably to  the  advantage  of  the  service.  Owing  to  the  high  cost 
or  coal  and  materials,  the  board  felt  that  the  advantages 
which  they  were  giving  both  from  the  tramways  and  from 
the  public  and  private  lighting  could  no  longer  bo  continue*! 
at  the  present  low  rates;  but  it  w;is  only  fair  to  the  shartv 
holdera  that  some  slight  addition  to  the  existing  charges  bo 
made  in  order  to  meet  the  present  high  costs.  The  board  had 
this  very  important  question  under  their  consideration  at  pre- 
sent. To  meet  the  increased  demand  for  public  and  private 
lighting,  considerable  capital  expenditure  had  already  been, 
and  must  in  the  immediate  future  be,  further  incurred.  That 
had  only  been  deferred  owing  to  the  stringent  financial  condi- 
tions prevaihng  since  last  August.  In  connection  with  the 
directorate  Mr.  Frank  Tobin  and  Mr.  James  Taylor  had 
resigned  their  seats  on  the  board,  pmely  for  personal  reasons. 
To  fill  the  vacancies  the  board  recommended  the  appointment 
of  Col.  A.  0.  de  Joly  de  Lotbiniere,  G.S.I..  C.I.E.,  R.E.,  and 
Mr.  H.  D.  Dickie.  For  some  time  past  it  had  been  felt  that 
the  directorate  would  be  strengthened  by  the  addition  of  a 
gentleman  having  expert  knowledge,  and  in  Col.  de  Joly  de 
Lotbiniere  they  had  a  man  who  had  filled  the  important  posi- 
tion of  electrical  adviser  to  the  Indian  Government.  _ during 
which  time  he  carried  through  the  Mysore  and  Kashmir 
schemes. 

Mr.  James  H.Ar.LiDAY  seconded  the  motion,  and  the  report 
was  adopted. 

Replying  to  a  vote  of  thanks  for  presiding,  the  Chair.man 
.said  there  was  every  pro.spect  that  they  would  see  a  great 
expansion  in  the  electric  supply  department  of  the  company 
in  the  near  future.  Many  projects  were  before  the  board  at 
the  present  time  to  that  end,  but  it  v.-as  difficult  to  go  for- 
ward with  them  while  the  war  lasted.  He  trusted  also  that 
they  would  see  the  tramway  traffic  improve;  in  fact,  it 
already  showed  a  tendency  to  do  bo. 


\ortli  Melbourne  Electric  Tramways  and 
liiglitin^  Co.,  Ltd. 

The  results  for  the  year  ended  September  30th,  1911.  show 
an  increase  in  earnings  due  to  the  development  of  the  district 
served  by  the  company,  which  benefited  both  tramway  and 
lighting  departments ;  the  extension  of  the  lines  over  Fleming- 
ton  Bridge  also  contributed  towards  the  tramway  earnings. 
Revenue  per  cm..  10.97d. ;  car  miles  run,  463,293;  total 
passengers,  2.874,021;  as  compared  with  10.3-xl.  per  cm., 
413,817  car  miles,  and  2,590,690  passengers  in  the  previous 
year.  Three  huntired  and  ninety-nine  lighting  consumers  have 
been  connected,  making  the  total  connections  1,489.  Revenue 
increased  by  15  per  cent.,  expenses  by  6  per  cent.,  and  net 
revenue  bv  38  per  cent.  Capital  expenditure  during  the  year 
amounted  to  f 5,398.  The  dkectors  record  their  appreciation 
of  the  excellent  services  rendered  by  the  manager,  Mr.  Mur- 
doch, and  the  staff. 
.\nnual  meeting :   To-day. 


Official  Xotices  re  Conijianies.— The  following  com- 
panies will  be  Btrnck  off  the  register  at  the  expiration  of  three 
months,  unless  oanse  is  shown  to  the  contrary  :— 

British  Automatio  Telephone  Syndicate. 

British  Magneto  Co. 

Consolidated  Electric  Works  and  Appliances. 

Eclipse  Boiler  Furnace  (London  and  Boatbl. 

Oamble's  Patent  Telephone  Recorder  Co.  (L'ontiuental). 

Baywaids  Heath  Electric  Supply  Co. 

Magnetic  Separator. 

Pacific  Radiotelct^rapb  Co. 

Premier  Electric  Control. 

Radio  and  Electric  Power  t  o, 

Bail  and  Road  Traction. 

Silent  Day  Engine  Syndicate. 

Spiral  Turbine  Syndicate. 

Banturbo  J7ngineering  Co. 

Tramway  Constrnoticn  Syndicate. 

Tungsten  Metal  Co. 

United  Electrical  Constcuction  Syndicate, 
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Shceriiess  .ind  District  Electric  Power  aiul 
Traction  Co.,  Ltd. 

TnK  total  rovenue  during  19U  was  .£13,350,  and  tlio  working 
pxpcnsfs  £11.489,  leaving  fl,,S(31.  Int-erest  on  inan  required 
£343,  and  debenture  interest  £1,.368,  leaving  a  .surplus  of 
±149,  which  reduces  (he  balance  at  the  debit  (if  revenue  ac- 
O'Unt  to  £1,.326.  The  revenue  of  the  electricity  department 
WJ16  £S,843,  and  the  expenses  f8,91'2,  representing  a  decrease 
in  revenue  of  M26  and  in  working  e.xpenses  of  £3,151.  The 
units  sold  were  1,368.885,  a  decrea.se  of  102,355  due  to  the 
outbreak  of  war  and  the  shortage  of  labour.  The  consumers 
number  270,  as  compared  with  259  in  1913.  The  traction 
undertaking  (light  railways  and  omnibuses)  produced  in  gross 
receipts  £4,456,  and  the  working  expenses  were  £4..396,  re- 
sulting in  a  surplus  of  £.59,  as  compared  with  £105  in  1913. 
The  passengers  carried  increased  from  639,000  to  976,440,  with 
the  same  mileage  open  and  the  same  number  of  cars  and 
omnibuses. 

Britj.sh  Electric  Traction  Co..  Ltd. 

The  annual  meeting  was  held  on  Friday  last  at  the  Holborn 
Eefitaurant. 

Mr.  E.  Garcke,  who  presided,  said  that  the  simplest  way 
of  describing  the  results  of  the  year's  operations  w-as  to  say 
that  they  were  as  in  1913,  only  better.  Tliey  were  proposing 
to_  pay  the  same  dividend  on  the  preference  stocks,  viz., 
£52,46i,  and  they  placed  to  reserves  and  carry  forward  £82.589 
in  all.  compared  w^ith  £73,615  in  the  preceding  vear.  Last 
year  they  placed  £.50.000  to  reserve  again.st  investments.  This 
year  they  earned  it  forward  because  they  did  not  wish  to  dis- 
turb the  estimate  of  the  dividends  upon  "which  the  scheme  of 
rearrangement  was  based.  The  first  half  of  last  year  gave 
promise  that  the  results  of  the  whole  year  would' be  much 
better  than  the  figures  now  produced,  "but  the  outbreak  of 
the  war  altered  that  as  it  had  altered  everything.  It  was 
not  ea.sy  to  describe  in  a  few  words  what  had  been  the  effect 
ot  the  war  upon  their  business  as  a  whole,  for  the  various 
departments  had  been  differently  affected.  The  tramwavs  and 
light  railways  serving  holiday  centres  had  suffered  serio"us  loss 
of  tratSc.  On  the  other  hand,  the  tramways  in  manufacturing 
districts,  especially  those  where  material's  of  war  were  pro- 
duced as  at  Barrow,  on  the  Clyde,  and  at  Tvne.side.  showed 
large  increases  of  traflfic,  and  some  of  the  smaller  towns  where 
trcxjps  had  been  stationed  also  showed  an  expansion  of  busi- 
ness, but  the  money  receipts  had  not  increased  in  direct 
jnoportion  to  the  number  of  pa.ssengers  cairied,  because 
soldiers  in  uniform  had  been  allowed  to  travel  at  reduced 
rates  and  various  other  eonce.ssions  and  expenses  due  to  the 
war  had  had  the  result  that  the  average  fare  per  passenger 
showed  a.  slight  diminution,  and  the  net  profits  had  in  some 
ca.ses  been  reduced.  The  war  had  hit  the  motor  omnibus 
part  of  the  business  very  badlj-.  ITiey  were  in  course  of 
building  up  a  large,  and  they  hoped,  profitable  business  with 
motor  omnibus  services  in  connection  with  their  tramways 
and  light  railways,  and  to  some  extent  in  other  districts,  but 
<ir.  the  outbreak  of  war  all  their  best  vehicles  were  impressed 
by  the  Government,  and  it  had  been  found  impossible  to  ob- 
tain replacements  because  the  War  Department  had  also 
impres.sed  the  entire  output  of  the  leading  motor  omnibus 
factorie*^.  Of  cour.se  they  had  \x-en  paid  the'  fair  value  of  the 
vehicles,  but  they  had  not  obtained  any  compensation  for  the 
loss  of  business.  The  electrical  supply  side  of  the  business 
had,  on  the  whole,  been  well  maintained.  In  some  respects 
the  sale  of  electricity  had  been  reduced  owing  to  less  light 
being  used;  on  the  other  hand,  the  demand  for  electric  power 
had  increased.  The  Biiish  Company  had  been  very  busy, 
parti\  because  the  new  turbine  which  the  company  wa.s  manii- 
fadunng  proved  a  big  success.  Considering  all  things,  the 
business  results  of  their  operations  during  the  vear,  might 
be  regarded  as  .satisfactory,  and  they  also  .showed  the  ad- 
vantages of  a  large  combination  of  varied  elements,  for  while 
wiine  of  their  departments  had  sufTered,  others  had  prospered, 
and  on  balance  they  showed  some  advance.  Questions  affect- 
ing Ixith  capital  and  labour  had  been  placed  on  an  entirely 
new  plane,  and  the  war  conditions  had  upr<K)tfd  manv  of 
their  former  theories  and  had  in  various  ways  upset  their 
normal  business  practice.  Tlie  aK.sociated  com'panics  had  en- 
<oiiraged  their  employes  to  enlist  for  service  during  the  war, 
although  the  drain  upon  the  personnel  had  led  in  some  case-s 
to  a  reduction  of  the  services,  and  in  nearly  all  cases  to  diffi- 
culty in  operating  the  undertakings.  .Altogether  about  2.500 
of  their  employes  were  now  serving  in  the  Forces,  and  of  the 
head  office  staff  alone  about  60  young  men,  including  several 
eecretarie«,  had  gone  in  the  Front.  One  effect  of  (he  war 
was  an  all  round  increa.ne  in  wages,  w'hich  was  a  serionn 
matter  to  the  associated  companies,  as  they  were  unable  to 
obtain  compensation  by  raising  fares  or  increasing  the  price 
of  their  electricity.  In  (he  case,  of  the  Brush  Company  the 
increase  in  wages  amounted  (o  about  £12.0flO  per  annum".  He 
feared  that  (he  general  increase  in  wages  would  produce  many 
<hffiiiiltie,s  later.  The  huge  destruction  of  fixe<l  and  circulating 
fi.pital  which  was  unavoidable  in  the  case  of  war,  would  have 
(')  be  made  giTid  by  retrenchment  and  economv.  Thev  would 
all  have  to  work  harder  and  spend  less.  It  would  not  bn 
possible  to  maintain  (he  prew>nt  high  level  of  wages,  and 
tnuch  distress  he  feared  would  follow  However,  tlioge  werft 
difBculties  of  the  future,  and  the,  best  wnv  of  meeting  them 
V  as  to  deal  effectively  with  present  difficultien.  As  far  an  thn 
)  irti,  iilar   Industrie-    i"   ..i..  >,   ^]^„^  c<.mpany   was  concerned 


he  saw  no  reason  to  be  pes.simistic,  for  he  felt  sure  that  when 
the  war  was  concluded,  lcx;al  authorities  and  others  who  had 
electrical  contracts  U)  place  would  not  again  be  so  unwise 
as  to  place  them  in  Germany  for  the  sake  of  a  slight  advan- 
tage in  price.  Therefore  despite  piesent  and  future  anxieties 
he  looked  forward  with  confidence  to  their  l)cing  able  t<) 
maintain  the  position  they  had  attained  and  the  progress 
they  w'ere  making.  Of  course  in  the  present  conditions  they 
were  not  starting  any  new  enterprises,  except  such  as  were 
necessitated  by  the  w'ar.  All  cai)ital  expenditure,  however, 
c<iuld  not  be  susjiended  by  public  service  undertakings,  whose 
gradual  growth  was  the  law  of  their  existence.  Several  of 
their  a.ssociated  companies  had  therefore  obtained  Treagui-y 
consents  for  i.ssues  of  capital,  some  of  w'hich  had  already  been 
successfully  made.  In  regard  to  the  accounts,  their  invest- 
ments on  undertakings  stood  at  £4,771,842,  or  nearly 
£100,000  more  than  in  the  preceding  balance  sheet,  and  on 
that  larger  amount  the  average  yield  had  been  4.55  per  cent., 
as  compared  with  4.47  jier  cent,  last  year.  They  could  well 
understand  that  the  yield  would  have  been  better  had  it  not 
been  for  the  war.  In  spite  of  the  adverse  conditions  they  had 
sold  investments  of  the  book  value  of  £59,379  at  a  net  loss 
of  only  £117.  Proceeding  to  explain  the  position  in  regard 
to  the  scheme  for  the  re-arrangement  of  the  capital,  the  Chair- 
man said  they  could  not  ignore  the  fact  that  the  interests  of 
the  preference  stockholders  and  those  of  the  ordinary  share- 
holders were  not  identical.  They  submitted  the  scheme  last 
year  to  the  stockholders  and  asked  for  their  views  upon  it. 
and  the  replies  they  had  received  showed  unmistakably  that 
the  majority  considered  the  scheme  fair  and  equitable  to  all 
parties.  As  a  i-esult  of  discussions,  however,  a  few  small 
modifications  had  been  suggested  which  the  directors  were 
willing  to  adopt.  .\t  present  there  were  two  classes  of  pre- 
ference stock  and  two  classes  of  ordinary,  and  there  were 
the  income  certificates;  and  all  the  stocks  behind  the  deben- 
tures ranked  equally  as  regarded  capital.  The  total  capital 
was  £2,947,380  besides  £266,371  income  certificates.  The  net 
effect  of  the  proposal  was  to  write  down  the  capital  by 
£908,372  and  to  divide  it  into  two  cla.sses  only,  viz.,  C  per 
cent,  cumulative  participating  preference  stock  with  priority 
as  to  capital,  and  ordinaiy  stock  ranking  after  the  preference 
as  to  capital  and  dividends.  The  preference  stock  would  be 
issued  to  the  holders  of  the  existing  6  per  cent,  preference 
stock,  who  would  receive  the  same  amount  in  new  stock 
as  they  held  at  present.  Holders  of  the  present  7  per  c«nt. 
non-cumulative  preference  stock  would  receive  35  per  cent, 
of  their  present  holdings  in  new  preference  stock,  and  the 
holders  of  the  income  certificat.es  would  receive  10  per  cent. 
of  their  present  holdings  in  new  preference  stock.  <~)f  the  new 
(udinai-y  stock  there  would  be  issued  to  the  holders  of  the 
present  7  per  cent,  non-cumulative  preference  stock,  65  per 
cent,  of  their  present  holdings,  making  with  the  35  jier  cent, 
which  they  woidd  receive  in  new  preference  stock  100  per  cent., 
equal  to  {he  amount  of  their  present  holdings.  ITic  present 
preference  stock  holders  were  not  asked  to  bear  any  portion 
of  the  reduction  of  capital,  which  fell  entirely  ui»n  the  ordi- 
nary stockholders.  The  holders  of  the  existing  6  per  cent, 
preferred  ordinaiy  stock  would  receive  50  per  cent,  of  their 
present  holding  in  new  ordinary  stock,  and  the  holders  of 
the  existing  deferred  ordinary  stock  would  receive  I*) 
per  cent,  of  their  present  holdings  in  new  ordinaiy  stock. 
The  holders  of  the  income  certificates  would  receive  25  per 
cent,  of  their  holding  in  new  ordinary  stock,  making  with 
the  10  per  cent,  in  new  preference  stock.  35  per  cent,  of 
their  present  holdings.  It  might  be  thought  liy  some  that 
the  -scheme  ought  to  be  po.s(poned  because  of  (he  uncer(ain(ies 
of  (he  future,  but  the  directors  did  not  take  that  view.  They 
did  not  think  that  the  war  would  materially  affect  the  capital 
values  of  their  undertakings.  The  estimate  of  dividends  which 
he  submitted  last  year  showed  that  after  the  re-arrangement 
they  should  be  able  to  pay  4  i^er  cent,  jvr  annum  <in  the 
new  ordinary  stock  and  increase  the  dividends  steadily  in 
future  years.  He  saw  no  rea.son  to  revise  that  estimate  now, 
and  he  hoped  no  circumstances  would  ari.se  which  would 
necessitate  a  reduction  in  the  estimate,  but  (he  directors  were 
anxious  to  have  it  understood  (hat  during  (he  war  and  during 
(he  strenuous  times  that  would  follow  after,  (he  distribution 
of  ]uofits  .should  not  he  looked  u|xin  as  a  thing  that  could  bo 
done  without  regard  to  the  general  situation  and  the  permanent 
interests  of  (he  company.  It  was  qui(e  po.ssible  (hat  if  thn 
war  was  prolonged  (he  Government  embargo  on  (he  issue 
of  new  capi(al  might  become  even  more  stringent  than  it 
already  was,  and  it  was  quite  conceivable  that  the  companies 
in  which  (hey  were  interested  might  find  it  prudent  and 
necessary  to  employ  (heir  ea.sh  resources  for  more  pressing 
needs  than  (he  payment  of  dividend.s.  They  fully  recognise*! 
(hat  the  payment  of  dividends  was  the  ultimate  object  of 
Jill  their  work,  but  it  was  impossible  (o  say  what  situation 
(his  war  might  produce,  and  it  was  only  right  that  he  shoul.-i, 
without  in  any  way  alarming  the  F(ockholilers.  utter  (hat 
word  of  warning  at  a  time  when  they  were  pro|V)sing  (" 
reduce  (he  capital  and  were  raising  expectitions  of  larger 
dividends. 

Mr.  C.  SuiRRKir  Uiiton  seconded  the  mnti.iu  wluih,  after  •» 
brief  discussion,  was  agreed  to. 

Calcnft.1  Electric  Supply  forpor.ilion.  Ltd.  — Th« 

nunibi>r  of  unit*  koM  to  conBumers  Hnrine  the  four  wprku  »ni1pH 
May  28th,  lOlS.  »nioont«d  to  1,904,S29.  compared  with  l,(25,fi;'.T 
unita  in  the  corrcFpondini;  four  weeks  of  11>1 1. 
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\atioiial  Electric  Constructiou  Co.,  Ltd. 

Tut;  auuual  mwtinji  was  bold  ou  June  '24th  at  3,  Laiueiioo 
Pouutuey  Hill,  E.G.  Mr.  L.  15.  Sculesinouk,  who  presideii, 
said  that  the  Degotiatioiis  for  the  contract  in  Denmark  which 
had  been  in  hand  tor  some  time  had  been  suspended  ou 
account  of  the  war,  and  the  contract  in  connection  witli  the 
Bagdad  scheme  was  for  the  time  being  in  what  he  hoped 
might  be  called  a  state  of  suspended  animation.  Owing  to  the 
Treasury  restriction.?,  he  was  afraid  that  finance  during  the 
period  of  the  war  would  be  practically  impos.sible.  Provi- 
sional Orders  granted  by  the  Board  of  Trade  for  the  electric 
lighting  of  districts  contained  a  clause  to  the  ell'oct  that  the 
Order  was  to  commence  to  run  from  a  date  to  be  fixed  by  the 
Board  of  Trade  after  peace  had  been  declared,  and  he  believed 
tliut  practically  all  Acts  of  Parliament  for  tramway  extensions, 
.  ti-..  prohibited  the  raising  of  capital  for  a  period  of  twelve 
months  after  peace  had  been  declared.  In  consequence,  there 
would  be  little  general  contract  work  to  be  secured.  They 
were  endeavouring  to  secure  construction  work  from 
other  channels,  and  he  thought  their  efforts  woidd  he  success- 
ful. 'ITjey  had  an  arrangement  with  the  o[)erating  companies 
<X)ntrolled  by  the   Electrical  Finance   &  Securities  Co.,  Ltd., 

"  whereljy  they  carried  out  the  c<instruction  work  and,  in  addi- 
tion, supplied  the  materials  so  long  as  they  couUl  supply  at 
prices  not  unfavourable  to  the  company.  When  the  war  was 
over  he  thought  they  could  look  forward  to  a  constant  flow  of 

-constructio.1  work  from   that  company.      Proceeding    to  refer 

■to  the  various  undertakings  in  which  the  company  was  inter- 
estetl,  he  said  the  war  had  affected  their  progress,  with  'two 

^eyceptions.    In  addition  to  decreased  revenue  they  had  had  to 

-  face  increased  expenditure  owing  to  dearer  coal  and  materials, 
and  war  bonuses  and  payments  to  dependents  of  the  employes 
who  had  enlisted  and  whose  positions  were  promised  to  be 
kept  open.  The  revenue  of  the  Rhondda  Tramways  Co.  up 
to  the  date  the  war  broke  out  showe<I  an  increase  of  ±''2,095 
over  the  crirre.sponding  period  of  191.3,  but  since  then  there 
had  been  a  decrease,  so  that  by  the  end  of  the  year  the  increa.se 
was  reduced  to  i-566.  There  was  a  decrease  this  year  up  to 
date  of  £1,761),  as  against  the  corresponding  period  of  last 
year,  the  average  decrease  being  £'1'2  per  week.  That  was 
likely  to  continue,  although  probably  from  August  to  the  end 
of  the  year  the  decrease  would  not  be  so  noticeable.  The  rail- 
less  tracti<in  system  which  was  opened  in  the  district  toward.^ 
the  end  of  last  year  was  suspended  in  March  owing  to  the 
condition  of  the  roads  and  was  not  yet  working.  He  under- 
Btood,  however,  that  they  would  be  in  a  position  to  resume 
the  service  shortly,  although  owing  to  the  decreased  popula- 
tion they  could  not  expect  tf>  obtain  the  results  which  they 
■would  get  in  normal  times.  The  profit  earned  for  1914  was 
±'8.190,  which  with  ±'593  brought  forward  made  a  total  of 
±6.78:^.  £'2,000  had  been  put  Ui  reserve  and  renewals  account, 
and  the  balance  of  ±'6,78.'i,  which  was  more  than  sufficient  to 
have  paid  the  full  dividend  ou  the  preference  shares,  had  been 
carried  forwai'd.  The  results  of  the  Torquay  tramway,s  for  the 
first  half  of  the  year  appeared  to  forecast  further  increases  in 
revenue  and  profit,  but  with  the  outbreak  of  war  all  holiday 
traffic  ceased,  and  during  the  two  months  of  August  and  Sep- 
tember there  v.-as  a  decrease  in  the  revenue  of  £.'1,786  as  coin- 

, pared  with  1913.  It  was  satisfactory,  therefore,  that  the  com- 
pany should  have  been  able  to  pay  a  dividend  of  3^  per  cent. 

■on  the  ordinary  shares  after  providing  for  reserve  and  depre- 
ciation on  the  same  scale  as  in  prevous  years.  There  was  a 
decrease  iri  receipts  to  the  '20th  inst.  of  £.51'2.  as  compared 
with  the  same  period  last  year,  although  the  estimated  deciease 
in  profit  was  negligible.  The  directors  were,  however,  inclined 
to  believe  that  the  results  for  the  current  year  would  be  ^'orse 
than  those  for  1914.  In  regard  to'  the  Dewsbury  and  Cs.sett 
tramways,  after  providing  for  sinking  fund  and  interest  pay- 
ments to  the  local  autlinrities,  a  profit  of  £1,188  wa.s  earned, 
a,  decrea.se  of  about  £399.  For  the  current  year,  up  to  date 
the  receipts  showed  an  increa.se  of  £.3'20.  In  the  case  of  the 
Mexborough  and  Swiuton  Tramways  Co.,  notwithstanding  the 
war,  the  profits  for  the  year  amounted  to  £G,9;'i0,  compared 
W'ith  £6, 460  in  1913,  which  permitted  of  the  payment  of  a 
dividend  of  '21  per  cent.,  ae  against  '2.i  per  cent,  last  year. 
The  new  3(K1-KW.  steam  turbine  set  was  started  working  in 
June,  1914.  and  during  the  period  it  was  running  there  was  a 
veiT  substantial  reduction  in  costs.  A  breakdown  (K'curred  in 
February  last,  and  owing  to  the  difficulty  experienced  by  the 
manufacturers  in  getting  the  material  necessary  for  the  repairs 
the  turbine  was  still  out  of  service.  In  the  ca.se  of  the  Mussel- 
burgh an<l  District  Electric  liight  &  Traction  Co.,  there  was 
again  a  .satisfactnrv  increase  in  the  profit,  wliich  amounted  to 
£7..547  as  compared  with  £7,169  in  1913.  and  £.5,»II  in  1912. 
The  results  for  the  current  year,  however,  had  been  seriously 
affected,  first,  by  a  .strike  of  the  company's  employes,  which 
lasted  about  a  month;  and  secondly,  by  the  war.  Mus.sel- 
burgh  was  on  the  Firth  of  Forth,  and  the  lighting  restrictions 
were  particularly  .severe.  However,  he  thought  that  when 
the  war  was  over  the  results  for  the  past  two  or  three  yeiirs 
predicted  steady  progress.  The  results  in  the  case  of  the  City 
of  Oxford  Tramways  Co.  were  very  gratifying.  For  the  year 
1914,  after  providing  for  depreciation  on  a  generous  scale, 
there  was  a  balance  .sufficient  to  pay  a  4  i>er  cent,  dividend. 

.The  directors,  however,  only  paid  2  per  cent.,  carrying  for- 
ward the  balance.  .\t  PKj'ness.  Carnarvon,  and  Wisbech,  tli» 
niilitarj'  restrictions  as  to  lighting  were  very  severe,  and  the 
undertakincs  there  had  suffered  severely,  although  at  Bo'ness, 
owing  to  the  increased  demand  for  power,  since  the  close  of 


the  year  there  had  beetl  a  substantial  iiliprovement,  and  it 
looked  as  if  the  works  would  have  to  be  extende<l.  The  net 
result  of  the  year  was  that  there  was  a  balance  of  £1,075 
carried  to  the  credit  of  profit  and  loss,  as  compared  with  .i'174 
for  1913,  and  after  providing  £1,.5;50  for  the  delicnture  redemp- 
tion fund  there  was  a  balance  of  £l'ij  to  hi',  carried  forwar^l. 
Had  it  not  been  for  the  war  the  outlook  was  distiu<:tly  more 
prnmising  than  it  had  been  for  some  time  past,  but  with  all 
the  undertakings  in  which  they  were  interested,  allected  as 
they  were,  and  the  financial  restrictions  imposed  by  tin- 
Treasury,  they  nuist  be  satisfie<l  if  they  could  make  both  ends 
meet  for  the  time  being. 

Mr.  J.  T.  Jrrvis  seconded  the  motion,  and  the  report  wa.s 
adopted.  

Marconi  International  Itlarinc  Conimunication 
Co.,  Ltd. 

In  their  report  for  1914  the  directors  state  that  during  the 
last  five  months  of  the  year  the  company's  business  suti'ered 
considerable  disorganisation  and  some  loss,  d\ie  to  the  war 
entailing  a  great  increase  of  work  and  strain  upon  those  res- 
iJonsible  for  the  conduct  of  the  business,  but,  notwithstanding 
the  adverse  circumstances,  the  business  had  eontinue<l  to 
show  substantial  progress.  The  net  pidtit  was  £.Vj,ri68,  after 
de<lucting  £'28,0(X)  for  depreciation  and  dclientmv  interest, 
compared  with  a  net  profit  of  £.'17,029  for  the  preceding  year. 
The  revenue  from  ships'  telegrams,  subsidies,  etc.,  amounted 
to  £17.5,021,  which  was  a  substantial  increase  over  the  amount 
for  1913,  namely,  £146,317. 

The  number  of  telegraph  stations  owned  and  worked  by  the  comp-iny  a^ 
publij  telet,'raph  stations  on  the  higll  seas  increased  from  788  at  the  end  of 
1913  to  905  at  the  end  of  19U.  Although  these  figures  denote  a  marked 
appreciation  of  the  company's  organisation,  the  increase  would  have  been  even 
more  satisfactory  had  normal  conditions  prevailed.  During  the  current  yeat 
further    progress   is   being   mjde,    the   numoer    of   steamers    fitted    to    June    19th 


970. 


ve  of  ships  of  war 
part  worked  unde 
,   has   ail   imporlan,. 


The   f.-.ct    that    there    are   now   over   2,000   ships, 
fitted    with    Marconi    telegraph    stations,   and    for   the 
the  direction  of  this  company   and  its  associated  com 
in    these   times   which   all   shareholders    will   appreciate. 

The  Amalgamated  Wireless  (Australasia),  Ltd.,  in  which  this  company  is 
interested,  has  paid  a  dividend  of  4  per  cent,  in  respect  of  the  period  to 
June  30lh.  1914,  .and  an  interim  dividend  of  2J  per  cent,  in  respect  of  the 
h.-.lf-year   ending   December    31st,    1914, 

The  amount  to  the  credit  of  profit  and  loss  account  now 
stands  at  £64,8-56,  including  £6,068  brought  forward.  The 
directors  recommend  a  final  dividend  for  1914  of  5  per  cent., 
which,  with  the  intei'im  dividend,  makes  10  per  cent,  for 
the  year. 

The  company  has  sustained  some  loss  in  consequence  of  the  attacks  upon 
our  mercantile  fleet  by  enemy  submarines,  for  which  it  is  contemplated"  com- 
pensation will  be  received.  However,  the  directors  think  it  desirable  that 
^10.000.  a  sum  far  in  excess  of  all  losses  to  date,  should,  in  the  meantime, 
be  placed  to  the  credit  of  a  special  reserve  account,  and  having  regard  to  th,- 
prevailing  circumstances  and  the  desirability  of  their  holding  a  strong  financi.tl 
position,  with  ample  cash  resources  to  provide  for  llgp  continuous  increase  ol 
telegraph  installations  on  board  ships,  it  is  deemed  prudent  to  carry  forward 
;f2n.747.    after    allocating  j^TS.SOO  to  the   repayment  of    debenture   account. 

The  option  on  the  43,916  unissued  .shares  of  the  companv  for  two  years 
from  June  27lh,  1913,  mentioned  in   the  last   report,  has  not  been   exercised. 

The  directors  record  the  death  of  two  of  their  colleagues.  General  Albeit 
Thys,   of    Brussels,    and   Major  Samuel   Flood   Page. 

Annual  meeting  :  July  7th. 


Edmiindsons'  Electricity  <  orporatioii.  Ltd, 

Thk  net  profit  for  the  year  ended  March  31st.  1915.  after 
providing  for  administration  expenses  and  for  mortgage  and 
debenture  stock  interest  and  redemption,  amounts  to  £23,240. 
.\fter  adding  £2,123  brought  forward  and  deducting  the 
interim  half-yearly  dividend  paid  in  January  last  on  the  cum. 
pref.  shares,  the  final  half-yearly  dividend  on  the  cum. 
pre/,  shares  requires  £6,000,  and  £3,366  is  to  be  carried  for- 
ward. For  the  previous  year  the  net  profit  was  £'23,125. 
There  was  cariied  to  reserve  £9,000. 

We  extract  the  following  particulars  from  the  sche<lulft 
.showing  the  gross  profits  of  subsidiary  and  other  eouijianics 
for  the  years  1913  and  1914  :  — 

Gross  profit 
(hefore  providing  for 


capital  cha 

tsea  and 

Lamps 

connected 

ilcprecii 

ationl. 

lequiv 

.33-wattl. 

1914. 

1913. 

1914, 

1918, 

Aklevlev.. 

..  fs.ns 

i9,849 

31,390 

27,8-23 

Bromley  . . 

. .   i-i.?;.") 

1.1,196 

122,671 

115,518 

Folkestone 

..     19.1>7 

17,994 

143,943 

139,100 

Oueriisev 

. .       £i,«3l) 

;-,,89.i 

1.35,471 

126,774 

Isle  of  Wight   .. 

..    12,916 

14,402 

14."i,794 

193,809 

Ilfracoinbe 

..       1,161 

1,262 

22,560 

21,159 

Ijyinington 

.  .       l.'flfl 

2,0li8 

21,08.'-. 

20,fi>4 

Mellon  Mowbray 

. .       a,727 

2,6.*4 

25,152 

28,206 

Newinarket 

.  .       2,318 

2,6li0 

80,749 

•29,729 

North  of  Scotland 

. .       (1,931 

7,075 

95,089 

87,r.70 

Rainsgate 

. .     :i,99i 

S,«92 

44,459 

40,418 

Pen  rhoro'  Trams 

'298 

7:i0 

— 

— 

Salisbury 

. .      .'i,S9fi 

a.im 

44,570 

43,881 

Urban  Co. 

. .    70,.')2U 

61,084 

8.16,519 

760,319 

Wycombe 

. .      (i,337 

6.242 

68,336 

05,250 

Cromer    .  . 

892 

1.109 

17,806 

16,828 

iJorkin?  . . 

2,89a 

2,643 

26,6«5 

24,141 

Frome     . . 

.  .       2,089 

1,446 

Sl,»20 

48,991 

Hnmilloli 

4.3011 

.S,640 

78,898 

07,368 

Burbitoi.  . . 

.  .     -3,938 

•4,264 

•49,913 

•47,313 

i!169,605       i'161,'''28         1,994.936        1,839,651 
*  Figures  for  year  ended  March  31st. 
The  total  capital  expenditure  increased  during  1914  from  £8,098,053  to 
1-3,182,877. 

Annual  meeting  :  July  8th. 
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Crompton  &  Co.,  Ltd. 

In  tlieir  report  to  Marcli  31st,  the  directors  state  that  the 
reorg.iiiisation  of  the  com]iaii}''s  business  nml  management 
continues  to  show  beneficial  results,  and,  with  economies  in 
luanufacture,  accounts  for  the  improvement  in  the  year's 
working.  The  gross  profit  for  the  year  is  £57,911.  After 
deducting  general  charges,  depreciation,  interest  on  deben- 
tures and  other  items,  there  remairis,  with  the  sum  carried 
forward,  an  available  balance  of  ;£'28,649.  The  directors  re- 
commend that  there  be  placed  to  general  reserve  fund  £6,500, 
to  special  depreciation  account  £3,500,  wi'itten  off  preliminary 
expenses  £1,608,  that  a  dividend  be  paid  on  the  preference 
shares  at  the  rate  of  7  per  cent,  per  annum,  requiring  £9,349, 
leaving  £7,091  to  be  carried  forward.  The  company's  works 
continue  to  be  fully  employed. 

Annual  meeting  :  July  6th. 

Por  the  previous  year  the  gross  profit  was  £48,C7'2.  There 
was  placed  to  general  reserve  £2,500,  written  off  preliminary 
expenses  £1,500,  a  dividend  of  5  per  cent,  was  paid  on  the 
preference  shares,  and  £2,189  was  carried  forward. 


J.  G.  White  A:  Co.,  Ltd. 

The  annual  meeting  was  held  on  Tuesday  at  the  Cannon 
Street  Hotel,  E.G.  Mr.  J.  B.  White,  who  presided,  said  that 
when  they  met  a  year  ago,  a  month  before  the  outbreak  of 
war,  emphasis  was  laid  on  the  depressed  financial  conditions 
then  existing,  and  it  was  pointed  out  that  the  resources  of 
the  company  were  less  liquid  than  they  w'ould  have  wished, 
also  that  new  contracts  were  not  being  received  as  fast  as 
old  ones  were  being  completed.  The  directors,  nevertheless, 
anticipated  a  moderately  good  year.  The  effect  of  the  war 
had  been  veiy  serious,  but  considering  the  character  of  the 
business,  and  being  as  they  were  largely  dependent  for  addi- 
tional contracts  on  the  development  of  new  enterprises,  they 
were  to  be  congratulated  on  being  able  to  meet  under  as 
favourable  conditions  for  the  company  as  were  shown  by  the 
accounts.  \Yhen  the  war  began  the  necessity  of  doing  every- 
thing iMssible  to  conserve  their  resouices  became  at  once 
evident.  If  the  company  was  to  withstand  a  possible  long 
period  of  comparative  inactivity,  to  meet  promptly  its  com- 
mitments and  obligations  when,  on  the  other  hand,  it  might 
not  be  able  to  secure  the  payment  of  accounts  for  materials 
furnished  and  work  done  on  all  contracts  in  hand,  then  not 
only  would  it  be  necessary  to  watch  carefully  over  the  liquid 
resources  of  the  company  but  also  to  institute  economies 
wherever  possible.  It  w-as  for  this  reason  that  the  directors 
decided  not  to  pay  an  interim  dividend  at  the  end  of  December 
last.  Economies  were  as  early  as  August  instituted  by  re- 
ducing the  fixed  salaries  of  directors  and  the  staff.  A  con- 
siderable number  of  the  staff'  had  enlisted,  but  were  receiving 
allowances  and  their  places  were  being,  in  so  far  as  it  was 
possible,  held  open  for  their  return.  Other  economies  had  been 
•effected  ,so  that  while  the  war  had  been  in  progress  for  seven 
months  out  of  the  total  year  covered  by  the  accounts,  yet 
expenses  had  been  reduced  by  32  per  cent,  of  those  for  the 
preceding  year.  The  expenses  for  the  current  year  should 
show  a  reduction  of  about  50  per  cent,  over  the  year  to 
Februar}',  1914,  and  it  would  not  seem  wise  to  make  any 
further  reduction  at  the  present  time  as  it  was  necessary  to 
keep  the  organisation  complete  in  outline.  The  work  in  some 
branches,  especially  in  the  operating  department  which  had 
charge  of  the  various  companies  for  whom  they  acted  aa 
managers  and  engineers,  had  been  increased  due  to  the  diffi- 
culties of  transportation,  securing  supplies,  and  staff'.  With 
jegard  to  the  present  position,  they  iiad  made  a  profit  of 
£19,772,  against  £70,387  in  the  preceding  year;  and  they  were 
recommending  a  dividend  of  6  per  cent.  If  their  resources 
liad  been  more  liquid  they  could  have  made  a  larger  distribu- 
tion. Tlie  item  "percentage  of  profit  to  staff  and  directors," 
which  last  year  absorbed  £7,.501  had  disappeared.  This  was 
unfortunate  for  the  dircctor.i  and  staff  interested,  and  showed 
th.it  they  were  suffering  with  the  sliarcliolders  in  the  lessened 
nlurn.  Turning  to  the  balance  sheet,  there  were  a  few 
ch:inge,q  from  a  vcar  ago.  On  the  debit  side  the  sundry 
crc.litor.s  had  been  reduced  from  .£220,583  to  £158,549.  When 
lie  t(jld  them  that  £120,000  of  this  amount  represented  a  loan 
tliey  would  realise  that  the  ordinary  creditors  were  compara- 
tively siiiall  representing  iinly  current  accounts,  which  had 
l)een  paid  since  the  date  of  the  balance  nhcet,  although  there 
were  now,  of  course,  wmilar  accounts  outstanding.  On  the 
credit  side  it  w<iuld  be  stn-n  that  they  had  realised  some  of  their 
invostirients;  that  had  been  done  at  a  i)rofit.  'Ilie  financial 
Htability  and  Btrength  of  the  company  really  depended  on 
the  investments.  Ilie  directors  liad  gone  over  these  most 
carefully,  and  in  their  opinion,  the  value  Appearing  in  the 
linlani'o  sheet  was  le.ss  than  they  were  actually  worth  to-day, 
althiiugh  under  present  cunditions  no  iipiueciable  amounts 
could  be  Bold  on  the  market.  From  this  fact  they  would 
Hjipreciatc  that  the  jirevious  vnluntions  plncc<l  iii>on  the  secu- 
rilies  were  conservative.  In  connection  with  (ho  sundry 
debtors,  allowance  had  been  inndn  ff)r  any  doubtful  accounts, 
nnd  while  it  might  not  be  po.'isibln  to  collect  certain  of  these 
imtil  the  end  of  tlie  war,  yet  the.  directors  considered  that 
they  were  perfectly  guxl  nnd  that  their  collection  with  in- 
tere.Ml  would  only  be  a  matter  of  time.  With  regard  to  the 
future  they  believed  that  the  businesa  of  the  current  year 
would  meet  nil  pxnensefl  nnd  leave  n  Rubstnntinl  profit.  As 
to  anything  beyond    that   period    it  was  difficult    to  forecast, 


but  the  directors  saw  no  reason  why  the  company  Bhould 
not  continue  its  successful  career. 

Mr.  W.  C.  Burton  seconded  the  motion  which  was  adopted 
without  discussion. 

Austrian  Electrical  Companies. 

The  EleMrizHais  Gcsellschaft  Kolben  &  Co.,  of  Prague,  has 
declared  a  dividend  of  7  per  cent,  for  1914  on  a  share  capital 
of  £250,000,  being  the  same  rate  as  in  1913. 

The  liabeljahrik  unci  Drahtindustrie  A.G.,  of  Vienna,  earned 
gross  profits  of  £109,000  in  1914,  as  compared  with  £113,000  in 
1913,  and  net  profits  of  £43,000  and  £52,000  in  the  two  years 
respectively.  iTie  dividend  is  at  the  rate  of  10  per  cent.,  as 
against  12  per  cent,  in  1913. 

The  Gesclhchaft  fiir  Elektrische  Industrie,  of  Vienna,  which 
is  closely  associated  with  the  Vienna  Bank  Verein,  realised 
gross  profits  of  £91,000  in  1914,  as  contrasted  with  £90,000 
in  the  previous  twelve  months.  After  making  provision  for 
depreciation  and  reserve  funds,  the  accounts  indicate  net  profits 
of  £8,900,  as  against  £8,7t)0  in  1913,  and  the  directors  recom- 
mend the  distribution  of  5  per  cent,  on  the  share  capital  of 
£83,000,  being  the  same  rate  as  in  the  preceding  year. 

The  A. E.G.  Vnion  Elekirizitais  GeKclhciiajt,  of  Vienna, 
which  is  a  subsidiary  of  the  Berlin  A. E.G.,  reports  that  the 
company  suffered  from  the  effects  of  the  war,  and  the  difiiculty 
of  procuring  raw  materials,  even  at  the  greatly  increased 
prices.  The  number  of  the  staff  and  workmen  was  reduced 
to  70  per  cent,  of  the  normal  through  the  call  to  the  Colours. 
The  production  of  munitions  of  war  was  undertaken  in  so 
far  as  was  possible.  As  compared  with  the  previous  year, 
the  gross  profits  in  1914  experienced  a  decrease,  and  the  net 
profits  also  declined  from  £58,000  in  1913  to  £26,000  last  year. 
It  has  been  decided  to  pay  a  dividend  of  4  per  cent.,  this 
rate  contrasting  with  8  per  cent,  in  1913. 


French  Electrical  Companies. 

The  Compagnie  Gcncrale  de  Electro-Chimie  de  Dozet,  which 
increased  its  share  capital  in  1914  for  the  purpose  of  doubling 
the  productive  capacity  of  the  works,  records  net  profits  of 
£12,000,  as  against  £23,000  in  1913.  It  is  not  intended  to  pay 
any  dividend. 

The  Compagnie  Coniineniale  Edison,  whose  concession  for 
the  supply  of  one  of  the  districts  in  Pai'is  expired  at  the  end 
of  1913,  reports  gross  receipts  of  £33,000  for  1914,  and  net 
profits  of  £14,000,  which  sum  has  been  carried  forward  to  the 
current  year. 

The  Compagnie  Centrale  d'Energie  Eledrique  records  net 
profits  of  £23,000  for  1914  on  a  share  capital  of  £80O,0(K3.  The 
profits  have  been  earned  forward,  this  result  contrasting  with 
a  dividend  of  £1  per  share  in  1913. 

The  Compagnie  Parisienne  de  Distribuiion  d'Elcct'ricitc, 
which  took  over  from  the  several  companies  the  whole  of  the 
lighting  supply  business  in  Paris  at  the  beginning  of  1914, 
proposes  to  pay  for  the  first  working  year  a  dividend  at  the 
rate  of  8s.  per  share  on  an  ordinary  share  capital  of  £4,000,000. 

The  Societe  d'Energie  Eledrique  du  Littoral  Mcditerrancen, 
which  has  a  share  capital  of  £1,520.000  and  loan  capital  of 
£1,420,000,  proposes  to  pay  r2s.  per  share  for  1914,  as  compared 
with  16s.  in  1913.  The  reduction  is  due  to  an  exceptional 
allocation  which  has  been  made  to  the  reserve  fund. 

The  Societe  Parisienne  pour  I'Industric  des  Chemins  de  Fer 
et  dcs  Tramivaiis  Electriqucs  reports  net  profits  of  £63,000  for 
1914,  as  contrasted  with  £1.32,000  in  1913  on  a  share  capital 
of  £2,000.000.  It  is  not  proposed  to  make  any  disti-ibution, 
this  result  comparing  with  a  dividend  of  r2s.  per  share  in 
each  of  the  past  seven  years. 

The  Compagnie  Havrai.ie  d'Energie  Eledrique,  which  has  a 
share  capital  of  £360,000,  obtained  gross  receipts  of  £109,000 
in  1914,  as  against  £98,000  in  the  previous  year,  the  great 
activity  at  Havre  being  responsible  for  the  increase.  After 
deducting  tlie  general  exj^enses  and  interest  on  loans,  the  net 
profits  are  £54,(XX),  as  compared  with  ,£47,000  in  1913,  and  the 
dividend  is  at  the  rate  of  £1  2s.  4d.  jier  share,  as  in  the  jue- 
ccding  year.  It  is  in  contemplation  to  raise  the  share  capital 
gradually  to  £600,000,  so  as  to  provide  for  the  extensions  of 
plant  winch  are  ne<'essary  owing  to  the  growth  of  the  business. 

The  Korih-South  Railway  Co..  which  works  the  second 
underground  electric  lailwav  in  Paris,  earned  gnis.'i  receipts 
of  £a54,00O  in  1914.  as  against  £393,000  in  the  previous  year. 
On  the  other  hand,  the  working  expenses  were  £U")9,(XX),  an 
compared  willi  £19(i.000,  and  (he  profit  share  of  the  municipal 
council  was  £2»'i.,")(Kl,  or  £800  less  than  in  1913.  The  interest 
on  (he  loan  capital  requir<xl  a  larger  sum  than  in  the  \^re- 
ceding  vear.  The  net  profits  arc  returned  at  £41,()tiO,  nn  oin- 
tiasti'd  witli  £78.000  in  1913,  the  whole  of  the  former  amount 
being  placed   (.o  a  contingency   fund. 

Jhe  Paria  Mrtropolilan  Ilailiray  Co..  whose  working  results 
in  1014  were  Beriously  affix'ted  by  the  war.  report.'  gmss 
receipts  amounting  to  £1.S61.0(X),  as  coiniiared  with  £2,1S,'),(X)(' 
in  the  prece<ling  year.  Aftt-r  deducting  the  nx-eipts  fivm  line 
No.  8  (.\n(euil),  which  was  ojiernttxl  for  the  nixxiunt  of  tlii' 
City  Council,  there  remains  the  sum  of  f  1 .7('i8,00(l,  The  work- 
ing" expenses  dedincyl  from  £9.38.000  in  1913  to  •£778,(100  hint 
year,  nnd  (he  shnie  of  the  Municipal  Council  from  £701,0(X)  t<i 
£572,0(H(  in  the  (wo  years  respectively,  but  (he  in((>rest  service 
on  the  loanfl  required  n  prea(cr  appropriation  (hiui  in  the  pre- 
vious vear.  The  net  profits  amount  to  £'2ty2.C\00,  ns  contrasted 
with  i.37i',nOO,  nnd  (he  ra(e  .J  divuhiul  is  11-:  2.1  jior  fhnre, 
as  against  179.  2ld    in   1913. 
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Madras  Electric  Siiitplv  ('or|ioratioii,  Ltd, 

Mr.  .1.  Gray  pivskled  at  the  aiiiui:il  moeting,  beU  at  1,  Queen 
Victoria  Street,  K.O.,  ou  June  •Jltli.  He  first  referred  to  the 
death  of  Mr.  T.  E.  Ivens,  a  direetor,  and  said  that  Mr.  K.  A. 
tJeott-Moncriefl',  who  had  exiK'rience  of  the  working  of  electric 
lighting  and  power  companies  in  India  and  at  home,  had 
been  elected  to  fill  the  vacancy.  The  revenue  account  showed 
a  surplus  of  only  £315,  but  as  this  compared  with  a  loss  of 
dt'o.yty  for  1913  they  had  made  some  headway  in  the  re- 
arrangement of  management  and  administration,  to  which 
t'his  improvement  was  almost  entirely  due.  However,  the 
results  were  extremely  disappointing.  Last  year  he  said  they 
expected  to  obtain  the  beneficial  use  of  the  new  plant  during 
the  last  four  or  five  mouths  of  the  year,  and  this  forecast 
was  considered  at  the  time  to  be  fully  warranted.  It  was 
October,  however,  before  the  new  generating  phmt  could  be 
lianded  over  by  the  contractors,  and  subsequent  delays  with 
the  transformers  and  rotary  converters  prevented  them  from 
obtaining  any  real  benefit  from  the  new  plant  during  the 
whole  of  11)14.  The  cause  of  these  delays  had  been  the -sub- 
ject of  protracted  discussion  with  the  contractors  and  sub- 
contractors, but  a  settlement  had  not  yet  been  reached.  Their 
gtneratiug  costs  since  the  beginning  of  this  year  had  been 
reduced  by  50  per  cent.,  and  the  shareholders  would  thus 
(ippreciate  vi-hat  the  delay  in  starting  the  new  plant  had 
meant  to  them  financially.  Applications  for  current,  both 
for  lighting  and  power,  continued  to  expand,  and  arrange- 
ments had  been  made  for  providing  a  supply  for  the  districts 
of  Adyar  and  Kilpauk.  This  side  of  the  business  was  quite 
satisfactory,  and  there  was  still  a  large  field  remaining  to 
develop.  Last  year  he  said  the  board  had  under  consideration 
a  proposal  to  increase  the  flat  rate  of  4  annas  for  lighting  and 
fans,  which  was  charged  to  private  consumers,  and  it  was 
lesolved  to  defer  a  decision  until  he  had  visited  Madras.  Tliis 
he  did  in  January  last,  and  having  very  fully  discussed  the 
Bubjeet  with  Mr.  Simpson  (the  localdirector)  and  managers, 
a  petition  was  presented  to  the  Government  to  increase  the 
flat  rate  from  4  annas  to  5  annas  per  unit.  They  considered 
that,  whether  from  the  point  of  view  of  cost  of  production 
in  Madras,  where  fuel  was  exceptionally  dear,  or  from  the 
charges  made  by  other  Indian  electricity  companies,  a  strong 
case  had  been  made  out  for  the  increase,  and  they  sincerely 
lioped  Government  would  grant  their  application.  If  so. 
tlieir  revenue  would  be  increased  automatically  by  about 
£(5,000  per  annum,  which  would  be  of  the  greatest  help  to 
them  during  the  next  few  years  in  putting  the  company  on  a 
sound  financial  basis.  While  he  was  in  Madras  an  agreement 
was  entered  into  with  the  Corporation  for  an  increased  supply 
of  current  for  street  lighting  on  terms  which  were  mutually 
K:;tisfactory,  and  they  hoped  to  see  a  considerable  increase  in 
this  item  of  revenue  during  the  next  year  or  two.  The  net 
revenue  account,  after  debiting  debenture  interp.st  and  pro- 
viding for  the  sinking  fund,  showed  a  debit  of  £11,710,  which 
had  been  earned  to  suspense  account.  A  comparison  with 
1913  would  show  that  the  loss  had  been  apparently  increased 
liy  £1,185,  but  he  asked  them  to  bear  in  mind  that  in  1913 
the  debenture  sinking  fund,  amounting  to  £3.906,  had  not 
(lime  into  operation,  and  that  that  year  had  the  benefit  of 
iin  additional  £3,200  for  interest  upon  capital  raised  for  the 
new  installation.  The  comparison  of  the  net  revenue  account 
for  the  two  years  was  not,  therefore,  .so  unfavourable  to  1914 
as  the  figures  alone  might  imply.  Tlie  first  four-  months  of 
this  year  showed  that  they  had  earned  sufficient  to  cover  all 
interest  and 'charges — depreciation  excepted — and  there  was 
every  prospect  of  a  further  improvement  in  the  latter  part  of 
the  year,  provided  there  was  no  more  trouble  with  the  traiLs- 
formers.  Additional  transformers  were  now  on  their  way  to 
Madras,  and  their  arrival  about  the  end  of  next  month  would 
reiuove  any  further  anxiety.  Indeed,  they  already  recognised 
that  the  concern  had  "  turned  the  corner,"  and  that  they 
would  in  future  meet  under  much  more  favourable  auspices 
than  they  had  yet  done;  but  the  hopes  of  the  directors  had 
been  so  "often  unfulfilled  that  he  was  anxious  that  they 
should  recognise  exactly  how  they  were  placed  at  the  moment. 
In  regard  to  the  last  three  items  on  the  asset  side  of  the 
lialance  .sheet,  viz.,  "Cost  of  issue  of  debentures,"  "Discount 
<.;i  debentures,"  and  "  Suspen.se  account,"  which  aggregated 
.£58,014,  this  amount  could  only  be  liquidated  either  gradually 
riut  of  profits  (which  would  indefinitely  postpone  the  payment 
<>{  dividends  either  on  the  preference  or  ordinai-y  shares)  or 
liy  writing  off  the  amount  from  the  share  capital.  In  addition, 
the  lofis  arising  from  the  .supersession  of  part  of  the  old  plant 
would  have  to  be  provided  for.  Tliis  had  not  yet  been  ascer- 
tained, but  they  expected  to  be  able  to  appraise  the  amount 
.Tt  an  early  date.  The  board  was  of  opinion  that  it  was  desir- 
:dile  to  wi-ite  off  the  whole  of  these  losses  by  a  reduction  of 
capital,  and  it  was  proposed  to  formulate  a  .scheme  for  their 
(onfirniation  at  the  next  annual  meeting,  \yhile  he  was  in 
M.adras,  extensions  of  the  tramways  were  discussed  and  the 
routes  were  settled  with  the  Coi-por'ation.  The  proposals  were 
siil)mitte<l  to  Government  for  approval,  but  this  had  not  yet 
been  obtained.  He  was  of  opinion  that  the  extensions  con- 
temphited  would  prove  remunerative,  but  there  would  prob- 
ai)ly  be  some  delay  in  proceeding  with  these,  although  the 
tramway  cnmpany'was  u.sing  every  endeavour  to  obtain  the 
consent  of  Guvernment.  He  was  pleased  to  say  that  he  found 
the  tramway  undertaking  in  good  condition  generally.  The  re- 
organisation of  the  staffs  of  the  two  companies  in  Madras  had 
proved  lieneficial,  and  important  economies  had  been  effected 


th.ereby.  The  board  were  indebted  to  the  iDOQagement  in 
Madras.  Mr.  Simpson,  the  local  director,  notwithstanding 
his  other  important  duties,  took  a  close  interest  in  both 
undertakings.  The  technical  and  conunercial  departments 
w-ere  ably  supervised  by  Mr.  Jones  and  .Mr.  Powell  respec- 
tively, but  a  special  word  of  commendation  was  due  to  the 
former  and  his  stall  for  the  manner  they  had  carrie<l  on  the 
undertaking  under  very  arduous  conditions. 

Mr.  J.  G.  K.  Stone  seconded  the  motion. 

Mr.  MuMi-QiiD  criticised  the  cost  of  management,  and 
remarked  that  awful  mistakes  hatl  been  made  in  the  past. 

Tlie  Chairman  replied  that  the  costs  compared  favourably 
with  those  of  any  otlier  concern  of  like  dimensions  that  he  w,n9 
acquainted  with.  Pic  mentioned  tluit  so  far  as  the  lirofit- 
earning  side  of  the  business  was  concerned,  the  anticipations 
of  the  original  directors  had  been  fully  realised.  The  losses 
incurred  by  the  company  had  arisen  entirely  from  the  exces- 
sive cost  of  production.  The  plant  chosen  under  expert  advice 
had  proved  by  experience  to  be  unsuital>le  and  uneconomical. 

Tlie  report  was  adopted. 

Stock  Excliann'C  Notices.— The  Committoc  has  ordered 
the  nndermcntioned  securities  to  be  quoted  in  the  Official  Tyist : — 

Calcutta  Electric  Supply  Cnrporation,  Ltd.— Furtber  ibsuq  of  (1,11.1  ordinary 
shares  of  £5  each,  fully  paid,  within  Nos.  250.001  to  200.000;  and  B.lils  .■;  pir 
cent.  cum.  pref.  shares  of  £3  each,  fully  puid.  within  Nos.  'J  10,001  to  210,000. 

Edjiai'  Allen  A:  Co.,  I;t(l, — A  dividend  on  the  ordinary 
shares  of  10  per  cent,  per  annum  and  a  bonus  of  2J  per  cent,  for 
the  year  ended  March,  free  of  tax,  are  recommended. 

Oriental    Tclc|>lione   and    Electric  Co..    Ltd.— The 

directors  of  the  company  are  stated  to  have  paid  a  bonus  of  2s.  .Si. 
per  share,  free  of  income-tax,  on  the  ordinary  shares. 

Bombay  Electric  Supply  and  TraniAvays  (o..  Ltd. 

— The  directors  recommend  a  dividend  of  ti  per  cent,  on  the 
ordinary  shares,  oarryinsr  forward  £s,327. 


STOCKS    AND    SHARES. 


Tuesday  Evening. 

For  the  time  being,  all  the  markets  of  the  Stock  Exchange 
reflect  the  influence  of  the  new  War  Loan.  The  cheapness  of 
the  latter  has  made  existing  securities  in  many  cases  look 
over-priced  at  their  curi'ent  levels,  and  the  result,  therefore,  is 
that  business  in  these  senior  stocks  has  come  to  something  like 
a  full  stop,  pending  allotment  of  the  War  Loan  and  whatever 
subsequent  consequences  will  spring  therefrom.  The  easiest 
^■vay  to  gain  an  idea  of  wliat  the  change  in  values  set  up  by 
the  new  loan  really  means,  is  to  work  out  the  corresponding 
return  which  would  have  to  be  given,  say,  by  a  4  per  cent, 
debenture  stock  of  some  first-class  company,  the  price  of 
which  security  has  hitherto  stood  in  the  neighbourhood  of  95. 
To  get  on  to  a  4i  per  cent,  level,  the  quotation  would  have  to 
go  back  to  89;  and  even  then  an  industrial  debenture  would 
scarcely  look  as  attractive  as  a  national  .stock  bearing  the 
guarantee  of  the  Imperial  Government.  It  is  too  early  to 
realise,  even  yet,  how  far-reaching  will  be  the  influence  of 
the  new  War  Loan  upon  existing  securities;  its  immediate 
effect  has  been  to  render  many  scores  of  them  unsaleable, 
\\  hether  they  be  protected  by  minimum  prices  or  not. 

The  investor  in  the  older  stocks,  of  which  the  capital  value 
is  materially  depreciated  for  the  time  being  by  the  latest  War 
Loan,  must  look  not  to  the  price  of  his  stock,  but  to  tho 
safety  of  his  interest.  With  that  w^ell  secured,  he  need  trouble 
little';  and  he  will  apply  tor  the  new  security,  feeling  that  4i 
per  cent,  is  an  excellent  return  for  a  patriotic  stock,  backed 
by  the  greatest  security  in  the  world.  The  new  loan  can  be 
repaid  in  ten  years'  time  at  100,  and,  in  any  case,  must  be  so 
redeemed  by  1945.  TTierefore  it  stands  to  reason  that  the 
price  will  never  go  to  an  extravagant  premium;  and  this 
terminability  of  the  stock,  while  offering  an  extra  inducement 
to  the  investor  of  to-day,  is  a  businesslike  compensation  to 
holders  of  existing  securities,  the  prices  of  which  are  tem- 
porarily depressed  by  the  War  Ixian,  but  which,  by  reason  of 
their  longer  life,  stand  in  a  far  better  position  for  improve- 
ment in  i)rice  in  the  years  to  come. 

The  War  Loan  has  altered  the  whole  standard  of  values,  it 
is  true ;  but  too  much  stress  must  not  be  laid  upon  this, 
since  it  may  prove  to  be  in  the  nature  only  of  a  temiiorary 
depression.  "  Tliere  is  nothing  fantastic  in  the  longer  view 
which  looks  ahead  and  sees,  after  tlie  declaration  of  peace  and 
the  settlement  of  the  new  conditions  which  will  follow  it  in 
the  commercial,  labour,  and  financial  worlds,  a  return  to 
vears  of  profound  peace  and  cheap  money,  in  the  cour.se  of 
which  the  prestmt  War  Loan,  paid  olV  at  par,  will  no  longer 
compete  with  gilt-edged  securities  demanded  by  the  investor. 
Between  the  prices  of  that  time  and  those  of  to-day  there  may 
quite  probably  .stretch  a  long  ladder  of  which  the  foot  rests 
upon  to-dav's  war  markets;  and  without  pursuing  the  metaphor 
any  farther,  let  us  come  back  to  tlie  point  from  which  we 
started,  namely  :  that  a,s.surance  of  dividend  payments  is  to- 
day of  far  greater  value  than  quotations  for  the  stocks  yielding 
fhem— these  quotations  being  influenced  by  factors  which  in 
th<^  long  run  will  automatically  cease. 

We  have  ventured  to  discuss  this  general  aspect  of  the 
situation  because  it  has  a  veiy  vital  bearing  upon  the  securities 
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\Tith  which  these  notes  are  mainly  concerued.  It  is  not  our 
province  to  deal  with  si>eculative  concerns  at  all;  and  although 
in  the  electrical  industiy,  as  in  every  other,  there  are  stocks 
and  shares  of  more  or  less  speculative  character,  they  do  not 
invite  speculation  in  the  sense  of  that  which  goes  on  in 
mining  shares,  for  instance,  or  American  railroada. 

The  necessity  for  raising  such  a  huge  .sum,  in  connection 
with  the  war  requirements  of  ourselves  and  our  allies,  has 
liroduced  a  War  Loan  of  so  much  greater  magnitude  than  has 
ever  before  appeared  that  its  coming  wa.s  bound  to  cause 
radical  alterations  to  all  past  and  conservative  vie^^•s  regarfl- 
ing  investment.  This  alteration  has  been  accompanied  by — 
or,  rather,  has  produced — a  great  deal  of  uneasiness,  possibly 
anxiety,  in  the  minds  of  the  great  investing  classes.  The 
anxiety  is  superfluous  in  most  cases;  and  as  soon  as  the  sub- 
scription lists  are  closed,  the  existing  prices  modified  to  fall 
into  line  with  the  new  standard  of  values  set  up  by  the  War 
Ixian,  and  comparative  familiarity  with  the  War  Loan  has 
shown  how  extremely  cheap  is  the  stock  itself,  the  nervous- 
ness will  subside.  I'he  boldness  of  our  sons  in  thronging  in 
their  thousands  to  the  Services  shall  be  emulated  in  its 
humbler  degree  by  the  calmness  with  which  we  regard  the 
cutting  olt  slices  irom  our  material  possessions  in  the  great 
cause. 

Prom  the  foregoing,  it  may  be  well  supposed  that  the 
changes  on  the  week  will  be  most  marked  in  the  higher-class 
investments  stocks.  TTp  to  the  present,  the  ordinary  and 
preference  issues  have  not  had  time  to  become  adjusted  to 
the  fresh  standard  referred  to  above,  but  4  per  cent,  debenture 
stocks  are  being  scaled  down  drastically.  Eastern  Extension 
debenture  and  Eastern  Telegraph  debenture  are  two  represen- 
tative stocks  which  may  be  cited,  the  falls  being  o  and  10 
respectively.  Nor  is  it  possible  to  say  that  even  at  the  lower 
prices  would  buyers  be  found.  Great  Northern  Telegraphs 
stand  out  brightly,  credited  with  £1  rise.  American  Marconis 
rose  to  l'2s.  6d.  on  New  York  demand,  and  Marconi  Marines 
hardened  to  1  3/16  on  the  good  report  just  out. 

The  Home  Railway  market  has  suffered  severely,  having  its 
especial  cause  for  weakness  in  the  latest  demands  made  by 
the  miners,  which  have  led  to  their  being  allowed  to  remain 
outside  the  area  controlled  by  the  Munitions  Workers'  Act, 
and  apparently  left  to  make  whatever  insatiable  demands  may 
please  them.  The  stocks  of  the  Steam  companies  have  already 
undergone  heavy  losses,  while  Underground  Electric  Incomes 
are  down  4^  points  to  69,  at  which  the  yield,  allowing  for  the 
payment  of  the  interest  free  of  tax,  conies  to  nearly  10  per 
cent,  on  the  money  .so  long  as  it  is  maintained. 

The  Electric  Lighting  list  shows  the  debenture  stcx'ks  to 
have  fallen  in  much  the  same  way  as  those  in  the  Telegraph 
<lepartment).  Declines  of  2  to  8  points  are  marked,  and  one 
cannot  say  that  the  end  of  the  shrinkage  can  be  limited  by 
the  present  prices.  Losses  amongst  the  ordinai-y  and  prefer- 
ence are  less  dra.stic,  but  in  these  cases  we  have  to  add  that 
the  levels  are  once  more  to  a  large  extent  nominal. 

Curiosity  and  interest  both  were  arou.sed  in  the  Stock 
Exchanae  last  week  by  the  marking  of  a  bargain  in  South 
Metropolitan  Electric  ordinary  shares  at  18s.  6d.,  accompanied 
by  the  two  symbols  which  point  out  the  transaction  as  having 
been  amongst  exceptional  bargains,  and  done  w'ith,  or  be- 
tween, non-members.  'Seeing  that  other  transactions  were 
marked  on  tlv  same  day  at  14s.  9d.  and  15s.  3d.,  and  that 
more  shares  c-ould  probably  have  been  obtained,  at  any  rate 
at  16s.,  the  price  of  18s.  6d.  naturally  created  attention  and 
inquisitive  wonder  why  a  buyer  should  have  paid  such  a 
price,  unless  under  very  exceptional  circumstances  indeed. 

Brazil  Tractions  have  gone  back  to  50;  and  the  Foreign 
group,  with  most  ot  the  other  Stock  Exchange  markets,  is 
lower.  Mexican  Light  preferred  .shed  9  points,  Mexico  Trams 
5  per  cent,  bonds  lost  .S,  on  the  latest  information  from  the 
ccuntn',  to  the  effect  that  chaos  is.  if  anything,  worse  than 
ever.  \  pitiable  story  was  unfolded  the  other  day  at  the 
meeting  of  the  Mexican  Railway  Co.,  and  there  seems  hardly 
a  gleam  of  light  on  the  situation,  except  such  as  is  provided 
by  the  hnpe,  .so  often  rai.sed,  that  the  United  States  Govern- 
riient  will  endeavour  to  restore  peace — though,  when  peace 
comes,  there  will  be  a  vast  amount  of  recfmstruction  work  tn 
be  done  in  Mexico  before  ever  tin;  <|nli)rous  country  is  liki-ly 
to  return  interest   to  its  creditors. 

Several  r<'l"irts  of  interest  are  out  tliis  wn'k.  Cromptnns 
have  done  well,  practically  doubling  the  net  profit  of  the 
previous  tw<-lve  montiis  atul  paying  7  per  cent,  on  the  pref<'r- 
ence  <-ai)ital — an  inereaw  of  '2  ikt  cent,  as  comijared  with  last 
year.  The  Bombay  l-'.lectiic  Supply  &  'J'lamways  Co.  issuer 
a  decidiKlly  gond  repoit.  Thi'  ordinary  dividend,  as  befiire 
noticed,  is  ii  rerx'tition  of  the  usual  (i  jht  cent. ;  but  the  carrv- 
forward  /.f  i;8,;)(l()  i.s  t'4.:HlO  nmre  than  it  was  a  vear  ago.  The 
Oriental  Telephone  &  Klectri.-  Co.  has  declared  n  bonus  of 
'2s.  8d.  per  share,  free  of  tax.  on  its  ordiiuiry  shares:  and  the 
proprietors  must  holil  theiiisi'lves  iiuli'ed  fortunate  in  getting 
eueli  a  pleasant  sohitiuiii  at  a  time  liki-  this. 

There  is  not  much  doing  in  industrial  descriptions.  Most 
of  the  change.H  are.  of  course,  in  a  downward  <lirection.  .\ru>a- 
inent  share.s  have  given  way.  iti  coiiiiertion  w  itii  tlie  Govern- 
Hient's  Bill  for  taxing  war  proli|.s,  Tb,.  rul>bcr  market  is 
auiet,  it«i  volrme  of  buHin(>ss  grcallv  curtaileil  by  the  exchl- 
nion  of  mo.st  other  thing.')  except  lln'  War  Ix)an  from  the 
minds  of  investors.  Rublwr  lias  again  hnrdene<l  to  lialf-ii- 
crown  per  lb.  AmonRst  tin-  few  liright  spots,  copper  shares 
claim  notice,  their  prices  being  well  maintained,  in  coua«- 
quence  of  the  strength  of  the  metul. 
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BoHE  Eleotbioity  Oompahiss. 
Price 

Dividend,  Jiioe29, 

1914.  1916. 

Brompton  Ordinary 10  8i 

do.       7  per  cent.  Pret 7  7i 

Charing  Cross  Ordinary           . .        . .  6  4 

do.       do.       do.    4i  Pref.         ..  4^  4i 

do.        do.  Git;  Pre! 4$  S|  x  J 

do.    4  Deb 4  82 

Chelsea       6  4A 

do.    4JDeb 4J  8B'xd 

City  ot  London 9  13i 

do.       do.    6  per  cent.  Prefi      ..  6  12' 

do.       do.    6  Deb B  105  xd 

do.         do.     4iDeb.            ..         ..  4)  90  xd 

County  of  London          7  11 

do.       do.       6  per  cent.  Pret.  . .  6  II 

do.       do.       1st  Deb 4*  Ef;  xd 

do.       do.       2nd  Deb 4j  90 

Kensington  Ordinary 9  7 

London  Electric 4  Ij; 

do.       do.    6  per  cent.  Pref,      . .  6  4J 

do.       do.    4  Deb 4  86 

Metropolitan        B)  B 

do.           ii  per  cent.  Pret.         . .  4i  3J  xd 
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INCORPORATED    MUNICIPAL    ELECTRICAL 
ASSOCIATION. 

The  Use  of  Electric  Vehicles  in  Municipal  Service. 

(^Concluded  from   Vol,  7(i, /;aje  UOU.) 


AMBULA^'CE  Work. 

By  reason  of  its  smooth  and  silent  running,  and  uniform  and 
jeikiess  acceleration,  the  electric  is  an  ideal  vehicle  for  ambu- 
lance work  in  our  towns  and  cities.  It  has  for  some  time 
been  employed  for  this  purpose  by  the  City  of  London  Cor- 
poration, by  the  Port  of  London  .\uthority,  and  tho  Metro- 
politan .\sylums  Board.  The  feature  of  economy  should  not 
be  forgotten;  \vhile  the  promptitude  w-ith  which  calls  may  be 
answered  is  just  as  valuable  an  attribute  as  in  the  case  of 
fire  brigade  service.  The  simplicity  of  operation  also  enables 
seveiaJ  ordinajy  attendants  to  be  trained  to  drive,  so  that  a 
call  may  never  find  the  van  in  want  of  a  driver. 

In  regard  to  the  City  Police  ambulances.  Captain  Sir  J.  W. 
Nott-Bower,  the  Commissioner  of  Police,  informs  the  Com- 
mittee as  follows : — 

"The  electric  motor  ambulance  service  was  commenced  in 
May,  1907,  with  one  electric  ambulance.  19  May,  1909,  a 
second  ambulance  was  obtained,  and  both  have  since  proved 
very  satisfactory  indeed  for  removing  cases  of  accident  or  ill- 
ness in  the  streets  to  hospitals. 

■'  The  initial  cost  of  the  ambulances,  with  surgical  fittings, 
was,  approximately,  ±'569  and  £ooi  respectively,  and  the  total 
cost  of  the  service  is,  approximately,  j£2,000  per  annum. 

"The  cost  of  working  is  about  5. Id.  per  car  mUe,  including 
expenses  such  as  tires,  necessary  repairs  to  care,  charging  of 
batteries,  etc.,  but  excluding  wages  and  rent.  Tire  costs  ac- 
count for  about  2\di.  in  the  cost  mentioned  per  mile. 

"  Another  ambulance  is  now  being  obtained  from  the  Cedes 
Electric  Traction  Co.,  Ltd.,  and  wiU  be  taken  into  use 
shortly." 

The  Secretai-y  of  the  Port  of  London  .Authority  states  that : 
"The  .Authority  possesses  four  electric  motor  ambulances,  and 
these  have  been  in  use  since  September,  1912.  They  have 
been  found  quite  suitable  for  the  conveyance  of  injured  per- 
sons to  hospital  with  promptitude  and  comfort." 

Electric  appliances  are  also  in  use  in  the  United  States. 
The  New  York  Hospital,  for  example,  has  seven  such  vehicles. 
These  vehicles  sometimes  make  long  journeys,  it  being 
recorded  that  one  of  them  made  a  trip  of  fifty  miles  there 
and  back  to  a  hospital  beyond  the  city  limits  on  a  stormy 
day,  with  mud,  in  some  places,  nearly  up  to  the  hubs,  ami 
it  is  added  that  only  an  hour's  boosting  charge  was  neces- 
sary in  order  to  get  the  car  home.  The  superintendent  of 
one  of  the  branches  of  the  hospital,  where  they  keep  two 
horse-drawn  and  one  electric  ambulances,  thus  reports  as  to 
experience  with  this  type  of  vehicle  :  "  We  find  the  electric 
vehicle  much  more  satisfactory  than  the  horse-drawn  ones, 
especially  during  the  hot  weather.  During  one  hot  day 
about  eighty  calls  were  answered,  and  the  electric  ambulance 
iesponde<l  to  those  with  the  longest  radius,  answering  thirty 
.  :dls  in  twenty-four  hours." 

Fire  Brigade  Work. 

Electric  battery  vehicles  have  been  in  use  to  a  considerable 
extent  for  fire  brigade  work.  Notable  examples  of  their  use 
are  to  be  found  in  Lcndon  and  Livei-pool ;  while,  up  to  the 
outbreak  of  war,  they  were  known  to  be  employed  in  several 
Continental  cities,  one  having  no  less  than  24  in  use.  Several 
towns  and  cities  in  the  United  States  employ  electrically- 
propelled  fire  engines  and  escapes,  and  there  can  be  but  little 
doubt  that  electric  battery  traction  offers  special  advantages 
for  fire  brigade  work,  which  may  be  summarised  as  follows  :  — 

Unlike  the  petrol-driven  type,  there  is  nn  preliminary  start- 
ing of  the  engine  before  the  vehicle  itself  can  be  got  on  to 
the  move.  .'^11  that  is  necessary  with  the  electrically-di'iven 
type  is  for  the  diiver  to  get  on  the  seat,  throw  off  his  brake, 
move  the  controller,  and  the  vehicle  is  under  way.  That  this 
feature  secures  a  promptness  in  answering  calls  is  fully  con- 
firmed by  the  exj-terience  of  the  London  Fire  Brigade,  which 
jxjsse.ssea  a  total  of  1.5  electrically  propelled  vehicles,  the  oldest 
having  been  put  into  commission  in  1911. 

.At  a  discussion  upon  electric  vehicles  at  the  Institution  of 
Electrical  Engineers  on  March  19th.  1914,  Lieutenant-Com- 
mander Sladen,  R.N.,  Chief  Officer  of  the  London  Fire  Brigade, 
referring  to  the  featm'e  mentioned  above,  said  :  — 

"  ."^monp  the  advantages  of  electric  vehicles  for  fire  brigade 
work,  we  find  that  they  require  repairing  less  frequently,  and 
that  the  rapidity  of  turn-out  is  absolutely  unequalled  by  any 
other  form  of  traction :  it  is  not  uncommon  at  an  electric- 
motor  fire,  station,  under  ordinary  service  conditions,  for  a 
turn-out  to  be  effected  in  7  or  8  seconds,  whereas  with  other 
forms  of  motors  a  good  turn-out  is  perhaps  15  seconds.  That 
is  a  very  good  point  with  us,  especially  for  the  life-saving 
appliances  ....  the  maximum  speed  is  at  once  obtained, 
whereas  with  other  forms  of  traction,  namely,  steam  and 
petrol,  a  little  time  has  to  elapse  before  things  become  quite 
normal." 

The  Liverpool  Brigade  has  had  4  electric  vehicles  in  use 
.since  1907.  Three  of  them  weigh  about  6  tons,  while  the 
fourth  scales  2J  tons;  all  four  have  a  speed  of  20  miles  per 
hour  on  the  level,  and  a  mileage  capacity  on  one  charge  of  30. 


Mr.  Alex.  \\  .  Wqiv,  tho  Chief  Suixirintendent  of  the  Brigade 
writes  in  regard  to  these  vehicles  :—"  They  have  given  every 
satisfaction,  and  are  inexpensive  to  run,  tho  cost  working  nut 
at  "iid.  per  mile.  The  main  features  which  commend  this 
class  of  machine  for  fire  brigade  work  are  the  practically 
instantaneous  starting;  rareness  of  failure  on  the  road;  the 
ease  with  which  defects  may  be  remedied  in  consequence  of 
the  fewness  of  tho  working  parts;  the  ease  with  which  the 
vehicle  may  be  driven,  and  the  short  time  in  which  a  man 
can  be  taught  to  drive." 

The  mec'hanism  being  so  simple  and  the  construction  so- 
stwng,  there  is  umch  less  to  get  out  of  order  than  in  any  other 
mechanical  system  of  traction. 

Tho  Chief  Engineer  of  the  Philadelphia  Fire  Brigade,  which 
possesses  some  electrically-tlriven  engines,  thus  deals  with  the 
reliability  feature: — "During  the  winter,  and  at  timcj?  when 
the  snow  was  unusually  heavy,  and  particularly  during  the 
time  when  traffic  between  the  cities  of  New  York  and  Phila- 
delphia on  all  the  railroatl.s  was  held  up,  this  apparatus  per- 
formed its  duty  without  fail,  and  in  one  instance  it  was  taken 
to  a  fire  hydrant,  where  it  was  impossible  to  get  with  a 
lighter  steamer  with  horses." 

Referring  to  a  couple  of  electric  hose  wagons  which  tliey 
possess,  he  says  : — "  They  were  run  about  the  city  during  last 
winter's  heaviest  snowstorms,  and  fully  demonstrated  their 
ability  to  do  all  that  is  claimed  for  them,  i.e.,  not  to  be  stalled 
in  12  inches  of  snow." 

He  later  goes  on  to  say: — "In  the  heaviest  snowstorm  of 
last  winter  (1913-14),  Sunday,  Feb.  1.5th,  we  had  three  police 
patrol  ijetrol  cars  that  had  to  be  abandoned  in  the  streets  on 
that  night.  They  w'ere  towed  to  their  respective  stations  by 
electric  vehicles  the  next  morning,  after  the  failure  of  two 
heavy  petrol  vehicles  to  move  them." 

kt  Baltimore,  the  Chief  of  the  Fire  Brigade  affirms  that 
their  No.  32  steam  fire  engine,  fitted  for  electric  traction — the- 
only  one  so  far  converted — "is  the  most  reliable  and  econo- 
mical apparatus  in  the  whole  department,  and  is  always  to- 
be  depended  upon." 

Speaking  upon  this  point  and  others,  Lieutenant-Com- 
mander Sladen  at  the  previously-referred-to  discussion  in 
London  last  year,  said  : — "In  conclusion,  I  should  hke  to  say 
that  after  four  years'  exijerience  I  agree  with  Mr.  Ayton  as- 
to  the  advantages  of  the  electric  over  other  power-driven 
vehicles  in  regard  to  ite  simplicity  of  construction,  its-  low 
cost  of  maintenance,  its  ease  of  driving,  and  its  general 
reliability." 

In  regard  to  economy  in  the  cost  of  operation,  the  claims- 
of  the  electric  on  this  score  are  fully  borne  out  when  applied 
to  this  special  sort  of  service. 

Lieutenant-Commander  Sladen,  speaking  upon  this  point, 
stated  that,  in  the  London  Brigade,  the  electrically-propelled 
apphances  cost,  on  the  average,  about  Is.  per  mile  to  main- 
tain, this  figure  not  including  drivers'  wages,  capital  charges 
or  depreciation,  -whereas  the  similar  figure  for  the  brigade's 
petrol  vehicles  is  Is.  3d.  He  also  went  on  to  say  :-- 
"  When  one  take-s  into  account  the  first  cost  and  the  deprecia- 
tion, the  cost  of  maintenance  of  an  electric  fire-escape  and  of 
a  petrol  fire-escape  are  about  the  same,  namely,  about  i'150' 
a  year,  allowing  for  interest  and  depreciation.  The  annual 
cost  of  repairs  for  an  electric  escai>e  van  that  runs  about  800 
miles  per  annum  is  f 40.  that  is.  allowing  for  renew^als  of 
batteries  and  so  forth."  Viewed  from  the  standpoint  of  the 
ordinary  user  of  commercial  motor  vehicles,  the  costs  per  mile- 
eiven  atjove  would  be  considered  very  high  indeed,  hut  it  must 
be  remembered  that  the  total  annual  mileage  nm  by  each 
vehicle  is  comparatively  small,  although  the  vehicle  has  to  be 
kept  in  readiness  to  go  out  at  any  moment. 

Further  information  supplied  to  the  Committee  in  May  of 
this  year  shows  that  the  cost  of  repoii-s  to  accumulators  for 
the  previous  twelve  months  worked  out  at  an  average  price 
of  £23  per  vehicle,  including  a  complete  renewal  of  one 
battery  and  extensive  replacements  to  three  others. 

As  to  speed,  vehicles  for  this  purpo.se  have  been  built  to- 
run  up  to  30  miles  per  hour,  and  have,  of  course,  a  corces- 
pondincly  smaller  radius  of  action  on  one  charge,  usually 
from  30  i»  35  miles.  The  vehicles  of  the  London  Brigade  can- 
run  up  to  27  miles  per  hour  on  the  level,  while  up  a  gradient 
of  1  in  19  the  speed  is  15  miles  per  hour. 

Other  advantages  connected  with  the  employment  of  elec- 
trics for  fire  apparatus  include  less  room  taken  un  in  the 
station,  greater  cleanliness,  and  greatly  reduced  risk  of  fire. 
There  is  also  the  point  that  any  ordinary  fireman  can  be  taught 
to  drive. 

No  difficulty  has  been  experienced  in  converting  horse-drawn 
steam  fire  engines  and  other  fire-fighting  apparatus,  the  appli- 
cation of  the  front  wheel  drive,  to  which  the  electric  motor 
so  readily  lends  itself,  making  the  problem  quite  an  easy  one. 
This  method  of  driving  is  also  claimed  to  have  the  further 
advantage  of  avoiding  the  risk  of  skidding  to  a  considerable 
extent. 

Upkeep  and  Cleaning  of  Streets. 

If  the  dumping  ground  for  the  disposal  of  road  sweepings  is 
some  distance  from  tho  centre  of  the  town,  much  time  is 
wasted  upon  the  "to  and  fro"  journeys  with  the  ordinary 
cart  and  horse,  so  that,  in  many  case.s,  there  would  anpear 
to  be  good  rea.son  for  the  employment  of  self-propelled  vehicles 
of  large  capacity  for  this  class  of  work.  Since  this  .service 
entails  freouent  stnrting  and  stopping,  the  conditions  are  more 
or  less  similar  to  those  appertaining  to  the  collection  of  hou8e 
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Some  Views  of  the  Elecieic  Vehicles  on  the  Victoria  Embankment. 


List  op  Vehicle  Exhibits. 


Speed  on 

Battery. 

Belercoce 

Exhibited  by 

Type  of  vehicle. 

Carrying 
capacity. 

Bmootb 
level  road. 

U.P.H. 

Make. 

No.  of 
oella. 

Capacity 
in  A.H. 

letter  for 
method  oi 
control. 

TransmisBian  and 
toes. 

Harrods,  Ltd. 

Walker  covered 
delivery  van 

10  cwt. 

14 

Edison 

60 

220 

B 

Spur  and  idler  gear  in 
rear  wheels  (solid 
tires) 

West  Ham  Corporation 

Open  body  wagon 

20     „ 

11/12 

ij 

60 

225 

B 

Chain  drive  (solid) 

St.  Marylebone  Council 

"Opel"  covered 
delivery  van 

10     ., 

12 

Hart,  lead 

52 

120 

A 

„        „  (pneumatic) 

General  Vehicle  Co.,  Ltd. 

Covered  delivery 
van 

9     11 

16 

Ironclad- 
ezide 

44 

133 

— 

Worm  drive  live  axle 
(solid) 

Edison  Accnmnlatoie,  Ltd. 

Patent  automatic 
tipping  refuse 
v*n 

40     ,, 

12/13 

EJison  • 

60 

305 

C 

Bevel  gear  jack  shaft 
and  roller  chains  to 
rear  wheels  (nolid) 

11            II            11 

Type  G.M.  Edison 

20  or  40  oi«t. 

12/13 

60 

225  or  300 

0 

„     (solid) 

chassis 

J.  PaUar  Jc  Sons,  Ltd. 

Covered  delivery 

20  owt. 

12 

ij 

60 

300 

c 

„     (solid) 

(Perth) 

van 

Wolseley  Motors,  Ltd. 

Biker  chassis  with 
box  van  body 

20     „ 

lOi 

Ironclad- 
exide 

42 

157 

— 

Chain  drive  (solid) 

It            11            11 

Baker  chassis 

40     „ 

9 

42 

189 

— 

11     (solid) 

Croydon  Corporation 

Roadster  passenger 
car 

:!  people 

18/iO 

Edison 

60 

1.-jO 

B 

Worm  drive  live  axle 
(pneumatic) 

1  Poplar  Boroogh  Council 

"  Opel "  covered 
delivery  van 

10  owt. 

12 

E.P.S.  Co. 

44 

125 

A 

Chain  drive(pnenmatic) 

Heston  and  lele worth 

"Opel"  light 

!•■>     ,1 

14 

Hart,  lead 

44 

120 

A 

„        „  (pneumatic) 

Council 

delivery  van 

Hertford  St.  Motor  Co., 

Eleotric  landaa- 

4  people 

16/20 

Lead  plate 

45 

160 

D 

Helioal  gear 

Ltd. 

lette 

(pnenmatio) 

K  richer  Electric  Carriag^e 

11            II 

4     „ 

20 

Naylor,  lead 

46 

173 

E 

Single  reduction  spur 

Syndicate 

gear  (pneumatic) 

Heath's  Girage.  Ltd., 

"Millbam  "coup6 

4     1, 

20 

Philadelphia 

20 

204 

— 

Worm  drive  live  axle 

Birminffham 

lead 

(pneumatic) 

i. 

"  Ling  "  c3upc 

4     1, 

24 

IroDolad- 
exide 

41 

137  5 

— 

„  (pneumatic) 

.Wolseley  Motare,  Ltd. 

Baker  electric 

70  cwt. 

8/9 

Ironclad- 

43 

^ 

— 

Chain  drive  (solid) 

lorry 

eztd« 

(A).  Series-parallel  arrangement  of  battery  in  two  MotioiU  with  rosiiitanco  steps.  (B).  As  A,  but  with  addition  of  sorieii-parallel 
arrangement  of  field  coils.  (C).  Battery  in  Hcries  with  aeriea-parallcl  arrangement  of  field  coils  combined  with  rpHintance  steps 
in  main  circuit  and  arrangement  for  nhunting  field  ooils.  (D).  Double-wound  armatufe  and  two  commntators.  Battery 
permanently  in  iteriep.  HerieB-parsllel  arrangement  of  armature  windings  and  field  coils  combined  with  rcBiHtanoe  Htop«.  (E).  lit 
ntep  :  Two  BOctionB  of  battery  in  parallel  and  two  compound  motorx  in  xorios ;  2nd  Rtop  :  Same  as  Ist  stop,  but  ebunt  windings 
out  out,  making  two  series  motors  in  series  ;  8rd  Htep  :  Battery  in  Bories-  and  two  compound  motors  in  series  :  4th  step  :  Same  as  3rd 
Htep,  but  shunt  fields  cot  out ;  5th  step  :  Battery  in  series  and  two  compound  motors  in  parallel  :  i>th  stop  :  Battery  in  series,  shunt 
windings  out  out. 
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refuse,  and  the  sarao  arguments  iu  favour  of  electric  vehicles 
apply. 

The  electric  vehicle  is  in  uiso  on  the  Continent  and  in  the 
UuIUhI  States  in  connection  vvith  street  cleaning  and  brushing 
inacliiues  anil  for  watering,  one  important  Continental  city 
having  about  30  in  use.  In  the  city  referred  t-o,  each  electric 
watering  van  waters  about  49,000  square  yards  of  road  surface 
i>er  day  of  eight  hours,  as  against  ;30,000  yards,  the  Wit  average 
•  ■I'  a  horse-drawn  van.  The  saving  statixl  to  res5ult  from  em- 
jiloying  "electrics"  in  place  of  horse-drawn  vans  for  this 
purixisc  by  the  municipality  mentioned  is  about  £80  per  elec- 
tric van  i)er  year.  ITie  electric  vehicle  is  also  employed  for 
carrying  materials  used  in  the  making  and  repair  of  roadways, 
and  a  3^ton  wagon  with  tipping  body  has  j'ust  been  put  into 
service  for  this  purpose.  l)y  the  Corporation  of  Ipswich.  In 
reality,  this  wagon  will  be  n  "  double-purpose  machine,"  since 
the  tipping  body  is  removable,  and  can  give  place  to  a  water- 
t;ink  (which  is  now  being  constructed)  to  enable  the  vehicle 
to  be  used  for  street  watering.  The  energy  consumption  is  on 
the  average  under  0.75  unit  per  mile. 

It  has  been  suggested  that  an  electrically-driven  road  roller 
^\■ould  be  an  improvement  upon  the  noisy  steam  roller  gener- 
ally in  use.  Although,  as  far  as  the  Committee's  knowledge 
giie.s,  no  electrically-propelled  rollers  have  yet  been  introduced, 
there  appear  to  be  obvious  advantages  in  that  method  of  work- 
ing and  no  difficulties  in  applying  it.  As  weight  is  an  essential 
requirement,  a  battery  of  as  large  a  capacity  as  necessary 
could  be  fitted. 

The  Tramwavs  Department. 

There  are  now  three  municipal  tramway  undertakings 
making  use  of  the  electric  battery  'bus  as  an  adjunct  to  their 
tramway  services,  i.e.,  Southend-on-Sea,  South  Shields,  and 
York,  in  all  three  instances,  it  is  understood  that  the  vehicles 
are  giving  satisfaction. 

.\part  from  the  features  of  economy,  silent  running,  general 
cleanliness  and  simplicity,  a  strong  argument  for  the  adoption 
of  electric  vehicles,  as  against  petrol  or  steam-driven  ones,  by 
a  tramway  department  lies  in  the  fact  that  their  use  entails 
no  augmentation  of  the  repair  staff  by  specially  experienced 
men,  because  the  equipment,  except  the  battery,  being  similar 
to  that  upon  a  tramcar,  the  ordinary  repair  staff  can  quite 
easily  do  all  repairs  needed. 

The  South  Shields  Corporation  'bu.ses  have  accommodation 
for  a  passengers,  the  speed  being  12  miles  per  hour  on  the 
level  and  about  6  miles  per  hour  on  gradients  of  between  1  in 
8  and  1  in  10.  The  energy  consumption  per  mile  varies  with 
the  condition  of  the  roads.  l>eing,  under  the  best  conditions, 
about  1.3  units,  while  the  figure  runs  up  to  about  2  units 
per  mile  when  the  roads  are  deep  in  thick  sticky  mud.  On 
a  fine  day,  each  'bus  will  run.  if  necessary,  50  miles  on  one 
charge.  .K  charging  station  is  placed  at  one  terminus,  enabling 
each  'bus  to  be  given  a  boosting  charge  several  times  a  day. 
which  enables  a  fast  service  to  be  obtained  during  the  evening 
without  the  nece.ssity  of  charging  during  the  station  "peak- 
load  "  hours.  Up  to  date,  the  maintenance  cost  has  been 
practically  nil.  and  the  reliability  of  the  vehicles  receives 
cogent  attestation  in  the  statement  of  the  tramways  manager  : 
— "One  does  not  have  t<3  worry  about  them  any  more  than 
one  would  about  an  ordinary  tramcar." 

'The  'bus  which  the  Southend  Corporation  Tramways  Depart- 
inent  has  had  in  use  since  June  26th.  1914,  is  similar  to  those 
at  \Ve»t  Hartlepool  ('PBromwich.— Eds.).  The  experience  at 
Southend,  however,  is  perhaps  a  little  more  valuable  for  the 
reason  that  other  'buses  of  the  petrol  and  petrol-electric  type, 
and  of  the  most  modern  make,  have  also  been  in  use  along- 
side the  electric  'bus.  In  a  reix)rt  presented  to  his  committee 
at  the  end  of  1914,  Mr.  Birkett.  the  engineer  and  manager  of 
the  combined  electric  supply  and  tramway  undertakings,  deal- 
ing with  the  i-unning  of  all  three  types,  says  : — "  The  electric 
"bus  is  the  most  reliable  and  free  from  breakdowns.  This  is 
no  doubt  owing  to  the  simplicity  of  the  mechanism." 

-After  going  on  to  detail  the  troubles  which  have  been  inci- 
dental to  the  operation  of  the  other  two  types,  he  adds:  — 
"The  electric  'bus  is  so  free  from  moving  parts,  there  being 
only  the  motor  with  chain  drive  and  differential,  that  stop- 
pages due  to  breakdown  of  parts  are  almost  negligible.  It 
will  be  apparent  that  fewer  spare  'buses  of  the  electric  type 
vvill  be  needed  in  a  large  fleet  as  compared  with  petrol  'buses 
....  Providing  all  necessary  plant  for  re-tiring  wheels  is 
available,  there  will  be  no  reason  for  possessing  a  stand-by 
electric  'bus  with  a  fleet  of  six  'buses.  ...  It  follows  that 
the  staff  at  the  garage  would  be  affected  in  favour  of  the 
Edison  'bus." 

.■^  to  cost  of  operation,  after  eliminating  from  the  cost 
ascertained  up  to  date,  certain  items  in  connection  with  each 
tvpe  of  'bus  which  are  incidental  ti:i  the  inception  of  a  'bus 
service,  Mr.  Birkett  gives  the  actual  average  cost  per  'bus 
mile  (including  capital  charges)  for  each  type  as  follows:  — 

Petrol  fi-56d. 

Petrol-electric  •''••''W- 

Electric         ''-5'2d. 

Mr.  Birkett  further  points  out  that,  in  his  opinion,  the 
results  would  be  still  further  in  favour  of  the  electric  battery 
'bus  if  a  fleet  consisted  entirely  of  the  latter. 

Tlie  consumption  of  energy  on  the  hilly  route  is  at  the  rate 
of  1.53  imits  per  mile,  while  on  a  route  which  is  more  or  less 
level,  the  figure  comes  down  to  1.1.  The  "bus  receives  a  short 
Ixiost  while  waiting  at  one  terminus,  the  boosting  current 
J)eing  about  300  amperes.    The  average  speed,  including  stops, 


is  about  nine  miles  per  hour.  Up  to  date  there  have  been  no 
repairs  needed  to  the  electric  vehicle. 

Battery  'buses  arc  on  order  for  the  West  Brouiwich  Cor- 
poration and  for  a  company   at  Loughborough. 

The  Ilford  Council  Tramways  Departments  employ  an  elec- 
tric tower  wagon  which  has  now  been  in  service  for  over 
twelve  months.  The  special  advantages  claimed  for  the  electric 
\ehicle  for  this  work  are  :  — 

(1)  Can  be  started  away  without  loss  of  time. 

(2)  So  simple  that  any  workman  can  easily  drive  it,  in 
consequence  of  which  several  men  may  be  provided  with 
licences,  ensuring  that  whenever  the  call  may  come,  a  driver 
shall  always  be  available. 

(3)  More  easily  niamruvred  against  poles  or  under  insulators 
and  wires  than  a  petrol  or  horse  wagon. 

(4)  Hand-lamps  on  tlexibles,  for  night  repair  work,  may  be 
operated  from  the  battery. 

(5)  Reduced  risk  of  fire  when  garaged  at  the  tramway  depot. 

(6)  Low  cost  for  operation  and  upkeep. 

.iVlthough  the  Ilford  wagon  weighs  some  three  tons,  the 
energy  consumption  is  only  a  little  over  a  unit  per  mile.  With 
the  exception  of  the  cost  of  a  little  distilled  water  for  the 
battery,  no  expenditure  has  been  necessary  for  maintenance 
during  the  time  the  vehicle  has  been  in  coriimission,  and 
there  is  stated  to  be  no  sign  of  wear  upon  the  tires. 

Similar  vehicles  are  in  use  by,  or  on  order  for,  the  tramway 
departments  at  Derby  and  Belfast. 

Other  Uses. 

There  are  still  many  districts  where  ces.spool  emptying  has 
to  be  done,  and,  where  the  health  and  comfort  of  the  residents 
is  studied,  the  vacuum  tank  system  has  taken  the  place  of  the 
old  and  crude  methods.  It  is  possible  to  construct  an  elec- 
trically-propelled vacuum  tank  wagon— the  usual  capacity 
required  is  about  350  gallons— fitted  with  an  electrically-driven 
air  pump.  .\s  such  a  pump  will  only  need  some  2  horse-power 
to  drive  it,  the  ordinary  size  of  battery  fitted  to  a  3-ton  wagon 
would  easily  supply  the  energy  required.  Ordinary  labourers 
could  work  the  plant,  the  cost  of  working  and  upkeep  would 
be  small,  and  the  plant  would  operate  with  absence  of  noise. 

The  expenses  of  conveying  the  municipal  officials  about,  on 
their  business  visits  and  rounds,  aggregate  into  a  fairly  large 
annual  sum  in  any  town  of  size,  and  this  is  especially  the  case 
where  hired  vehicles  are  concerned.  It  would  undoubtedly 
pay  any  large  municipality  to  invest  in  a  few  electnc  cars  for 
such  sei-vice  which  could  be  garaged  with  the  electric  supply 
or  tramway  departments.  The  simplicity  of  control  is  such 
that  chauffeurs  would  hardly  seem  necessary.  "The  figures 
already  quoted  in  this  report  indicate  how  low  is  the  running 
cost  of  the  passenger  "electric,"  and  this  feature,  as  well  as 
the  fact  that  the  vehicle  is  free  from  all  the  starting  difli- 
culties  the  vibration,  and  the  fire  risk  of  the  petrol  type, 
should  act  as  a  strong  incentive  towards  its  adoption  tor  this 
particular  service. 


The  "Point  Five"  Association. 

On  Thursday  evening,  June  17th,  the  members  of  the  Point 
Five  .Association  met  at  the  Tricity  Eestaurant,  Oxford  Street. 
The  proceedings,  which  were  prefaced  by  an  excellent  little 
dinner,  were  quite  informal.  .       ,        ,    .  a  n,^ 

Mr  S  B  Fedden  (Sheffield),  in  the  chaur,  expressed  the 
hope 'that  in  such  a  period  of  stress  "  they  would  excuse  him 
for  not  contemplating  such  matters  as  the  grilling  of  chops 
and  dealt  briefly  with  the  general  position  created  by  the  wai 
particularly  as  regards  electricity  suppliers.  Ihe  last  six 
months  of  1914-15  had  shown  an  output  of  29  million  units  at 
Sheffield,  as  compared  with  16  million  units  for  the  same 
^rlod  of  1913-14.  In  addition,  10,000  kw.  of  connections  had 
been  applied  for  or  was  being  connected,  and  a  fmther  iU-lo 
uXn'^  umts  output  was  in  prospect.  He  esfmated^  "« 
year's  output  at  65  million  units,  as  against  4o  miUions  last 
yeS  and  26  millions  the  year  before  The  dift'^jilty  ^^^^^  ^^ 
extend  the  plant  and  to  obtain  coal.  -They  would  have  to  pay 
10s.  per  ton  more  (making  18s.)  for  their  next  .«>al  contrac 
and  m  all  three  or  four  principal  items  in  electricity  cost  wo^d 
in  their  case  cost  £23,000  extra  next  year.  As  regarded  elec- 
tric ccSkin^,  they  wanted  a  hot  plate  that  got  hot  quickly 
aSd  showed  it  w-as  hot;  pilot  lamps  were  not  noticed,  and 
apparatus  must  be  designed  for  servants'  use.     .  .      . 

Mr  A  S  Blackman  (Sunderland)  expressed  his  sat  sfactoon 
wiTh  the  Carron  cooker  in  use;  it  had  fast  and  slow  hot 
plates  and  would  cook  bread,  which  was  a  necessity  in  the 
North  of  England.  Tliey  made  a  point  P//';^"!'''''^.'"^^^  ?/ 
flexibles  and  had  had  much  success  with  'n^«7°'!l,%^'l''^i 
which  was  better  than  anything  else  so  far  trud.  The  r  coal 
was  supplied  under  contract  at  Is.  per  ton  less  than    ast  yean 

Mr  Thos.  Roles  (Bradford),  in  the  matter  of  coal,  was  in 
a  similar  position  to  the  last  speaker  at  P'^-sent  (paying  Is^dd^ 
per  ton  less),  but  he  expected  to  pay  <^^^'•  <»  ^/  'rihJ^Ait 
on  the  next  contracts.  He  regrett^  the  t.'end  of  %4^ 
cussion  vyhich  had  taken  place  m  the  mormng  on  the  Point 

^Mr.'^CooKE  (Luton)  agreed  that  they  must  have  a  red-hot 
hot  plat«  and  one  which  cooled  rapidly  In  the  last  few 
months  their  load  had  grown  so  quickly  that  ^ey  had  placed 
an  order  for  a  3.n00-KW.  set  for  next  winter;  the  only  ditti- 
culty  in  regard  to  coal  was  the  price,  which  demanded  Govern- 
ment  action. 
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Mr.  S.  E.  BiUTTON  (Chester)  enid  he  had  used  a  Thomas 
■electric  cooker  for  live  years  with  only  one  failure,  and  it 
did  not  present  any  difficulty  to  a  servant.  He  used  two  red- 
hot  hot  plates,  one  with  one  heat  and  the  other  with  three 
heats,  which  was  most  usefuj  in  the  kitchen.  Two  years  ago 
they  had  an  exhibition  where  the  Co-operative  Society  baked 
bread  electrically,  and  it  was  the  most  perfect  bread  he  had 
seen.  The  rise  in  the  price  of  coal  meant  very  little  at  Chester, 
where  water  power  supplied  a  large  proportion  of  the  units. 

Mr.  Hame  (York)  had  used  several  types  of  electrical  cooker  : 
it  was  an  advantage  to  get  the  cooker  into  a  house  where  it 
was  under  the  eye  of  the  owner,  and  not  much  good  in  large 
houses. 

Mr.  PiCKVANCR  (Wrexham)  prot-ested  that  the  discussion 
in  the  morning  missed  the  real  point — the  Jd.  tariff-- 
and  dwelt  on  the  method  of  arriving  at  the  fixed  charge.  His 
experience  of  electric  cooking  did  not  reveal  many  failures  of 
apparatus;  the  latest  Belling  hot  plate  appeared  to  be  very 
successful. 

Mr.  Sadvage  (Wrexham)  agreed  as  to  the  disappointing  char- 
acter of  the  morning's  discussion  :  the  rateable  value  basis 
was  a  detail  to  be  fixed  by  local  conditions,  and  Mr.  Davis 
(Ilford)  urged  them  to  renewed  fifforts,  which  would  result 
in   the  manufacturers  producing  the  right  apparatus. 

Mr.  Shaw  (Ilford)  had  use<l  electric  cooking  for  years,  and 
agreed  that  apparatus  must  be  constructed  with  a  view  to 
use  by  servants,  and  that  red-hot  hot  plates  were  wantfd. 

Mr.  HOADLET  (Maidstone)  said  he  had  used  electric  cooking 
for  a  long  time,  and  while  the  weekly  units  used  by  a  servant 
were  over  .50,  his  own  wife  would  do  the  same  work  with 
30  units.     He  used  a  red-hot  boiling  ring. 

Mr.  BowDEN  (Poplar)  said  in  their  case  coal  had  doubled  in 
price  in  a  year;  one  trouble  was  the  shortage  of  trucks,  and 
they  had  hired  40  and  were  running  them  continuously  and 
getting  c«al  at  the  contract  prices  fixed  in  November  last.  He 
agreed  that  the  Point  Fives  were  unlucky  in  the  morning's 
discussion ;  his  only  issue  with  them  was  the  method  of  assess- 
ment. He  was  convinced  that  the  red-hot  hot  plate  would 
come  to  stay. 

Mr.  WooDHOUSE  (Yorks.  Power  Co.)  said  it  was  clear  that 
in  the  morning  the  Point  Fives  had  not  stuck  to  the  "  point." 
Both  the  price  of  coal  and  labour  would  be  permanently  higher 
as  a  result  of  the  war,  and  this  would  be  all  t-o  the  advantage 
of  the  electricity  suppliers.  As  legards  the  increased  prices 
asked  for  coal,  it  must  be  remembered  that  the  war  bonus  to 
colliery  workers  represented  a  loss  to  the  owners  on  contracts 
running  at  old  prices, 

Mr.  Allen  (Wolverhampton)  said  his  coal  was  costing  more, 
but  he  had  arranged  a  contract  for  2.5,000  tons  of  cooke  breeze  at 
a.  low  figure,  which  would  help  things.  Comparative  tests  -showed 
that  considerably  lees  units  were  used  with  the  red-hot  than 
the  black  hot  plate,  and  he  was  convinced  that  it  was  the  type 
of  the  future.  He  used  both  the  bright  and  black  types  of 
oven  with  a  view  to  finding  which  was  preferable  in  practice, 
and.  so  far.  it  appeared  that  each  type  had  its  favoured  uses. 
In  Wolverhampton,  flexible  troubles  amounted  to  2  per  cent, 
per  annum ;  flexible  w-as  often  too  light.  His  department  did 
all  the  renewing  of  irons,  etc.,  and  sent  in.spectors  round. 

Mr.  F.  C.  Raphael  said  it  was  not  his  experience  that 
flexibles  gave  much  trouble. 

Mr.  W.  R.  CoocER  supported  the  Point  Five  policy,  but 
could  not  .specify  the  brand  of  assessment,  though  he  felt  up 
against  the  inclusion  of  a  garden  in  the  a.ssessment. 

Mr.  Barham  (Watford),  in  the  matter  of  the  apparently 
greater  destructiveneiis  of  alternating  than  direct  current  to 
apparatus,  euggest<'d  that  this  .should  lie  carefully  considered 
by  the  Association,  and  the  Chairman  mentioned  the  necessity 
of  fitting  lock-nuts  on  stove  elements  on  alternating  circuits. 
He  added  that  it  was  impossible  to  bake  bread  in  a  little  oven. 


SUBMARINE    SIGNALLING. 


By  K.  F.  BIAKE. 


RotNl)  signals  pr<)duce<l  in  air  arc  very  erratic  in  their  range 
iind  intensity,  so  much  so  as  to  be  on  many  occasions  absoluk'ly 
misleading.  Water  has  many  advantages  over  air  for  this 
purpo.se.  It  is  irec  from  the  dangerous  zones  of  silence  which 
occur  when  the  signals  are  produced  in  air;  the  absorption 
of  the  wjund  i.s  luuch  Icks  m  wat<>r,  and  consequently  the 
signal  is  not  only  absolutely  reliable  but  is  transmitt<><l  to 
a  distance  many  times  greuti>r  than  when  it  is  transmitt-cd 
through  air;  the  sound  is  not  carriiMl  away  by  the  wind  in 
ntorniy  weJithcr,  as  is  the  cam-  with  the  siien  ;  it  is  not  a(T('<tcd 
by  atmospheric  disturbances,  as  in  the  case  of  wireless.  It 
fie.rmits  of  the  arxMirnte  determination  of  the  direction  from 
which  the  .tound  is  pi-<ice<'diiig,  which  is  not  the  case  with 
cither  the  air   siren  or  wireless  telegraphy. 

Up  to  the  present  time  the  sum  of  a  million  dollars  has 
been  invested  in  developing  submarine  signalling,  so  far  with- 
out monetary  return. 

The  first  thod   which    was  employed  for  producing    the 

•  Abstract  of  paper  read  before  the  .\merican  Institote  ok 
Electricai,  Enoinekr3. 


s()und  was  through  the  striking  of  a  bell,  and  the  method 
of  receipt  of  the  signals  was  by  means  of  a  microphone  at- 
tached to  the  skin  of  the  ship.  Neither  the  original  bell  nor 
the  original  microphone  attachment  was  satisfactory,  but 
finally  the  work  of  Mundy,  Wood,  Fay,  Williams  and  others- 
resulted  in  a  completely  practical  system. 

The  submarine  bell  in  use  on  lightships  is  actuated  by 
compressed  air  stored  in  a  reservoir.  The  actuating  wheet 
has  projections  mounted  on  it,  so  that  when  the  wheel  re- 
volves a  number  of  strokes  follow  each  other,  the  different- 
intervals  being  peculiar  to  the  different  signal  stations.  In 
order  to  receive  the  sounds,  it  has  l>een  found  absolutely 
necessary  to  suspend  the  micixiphone  in  a  tank  of  water,  for 
this  is  the  only  method  of  cutting  out  noises  which  otherwise 
drown  the  sound  of  the  bell. 

One  of  these  small  water  tanks,  containing  a  microphone 
of  a  special  type,  is  attached  to  each  side  of  the  bow  inside 
of  the  ship.  From  each  tank  wires  are  run  to  a  device  whiclt 
is  called  the  indicator  box,  so  arranged  that  by  throwing  the 
handle  to  one  side,  the  starboard  microphone  is  connected  to 
the  telephone,  and  by  throwing  the  handle  to  the  other  side, 
the  port  microphone  is  connected. 

It  will  be  obvious  that  once  the  bell  is  picke<l  up,  the  cap- 
tain has  only  to  turn  his  vessel  until  the  sound  is  heard  with 
equal  intensity  on  each  side,  to  know  that  his  ship  is  then 
pointing  in  the  direction  from  which  the  sound  is  coming, 
and  in  this  way  he  can  take  compass  bearings  of  the  lightship 
on  which  the  bell  is  situated. 

Even  if  no  further  development  had  been  made,  the  system 
would  be — and  is — a  complete  and  practical  one.  Its  universal- 
adoption  would  greatly  minimise  if  not  entirely  prevent 
disasters  due  to  errors  of  ship  position. 

If  the  sound-producing  apparatus  could  be  so  constructe'.T 
as  to  be  operated  from  moving  ships  by  a  telegraph  key,  it 
would  be  possible  for  one  ship  to  signal  to  another  in  fog, 
to  communicate  its  position,  its  direction,  and  its  speed,  and  to 
eliminate  all  dangers  of  coUision.  It  would  also  be  possible 
to  signal  betw-een  submarines  or  between  battleships  and  sub- 
marines, and  to  commuuicate  between  battleships  in  action- 
without  interference  from  the  enemy  and  though  all  mast» 
were  shot  away.  If  the  sound-producing  apparatus  could  be 
constructed  so  as  to  be  actuated  by  telephonic  currents,  it 
would  be  pos-sible  to  transmit  speech  through  the  water. 

Serious  difficulties  had  fo  be  overcome  before  the  desired 
results  could  be  obtained.  Since  water  is  almost  incom- 
pressible, any  apparatus  which  is  to  transmit  sound  througlf 
water  must  be  capable  of  exerting  very  great  force,  comparable 
with  that  produce<l  by  the  impact  of  a  hammer  on  an  anvil. 
Some  material  object  must  be  .set  in  motion  to  compress  the 
water,  and  that  object  must  start  from  rest,  reach  its  highest; 
velocity,  and  came  to  rest  in  one-thousandth  part  of  a  secon;?. 
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Fio.  1.— Cross-skction  oi  the  Fessknden  OsciLiL.uoit 


if  a  musical  note  having  a  pitch  of  five  hundred  per  second 
is  to  be  produced.  I'he  forces  of  acceleration  thus  uecessitatecf 
are  very  large. 

Whatever  device  is  u-sed  must  he  capable  of  pr.xlucing  at 
least  100  c-oniprtisNional  waves  per  second,  in  order  to  tele- 
graph satisfactorily  at  the  rate  of  20  words-  per  minute: 
to  transmit  speech  through  the  water,  it  must  be  capable  of 
producing  several   thousand   waves  per   second- 

The  apparatus,  as  finally  develoix^d  by  Profes-^u-  R.  A. 
Fessendcn,  is  lerined  an  oscillator,  and  its  construction  is 
bIiowii  in  croR-s-section  in  lig-  1,  in  which  the  inm  of  fh» 
magnetic  circuit  and  the  coiUM^r  tulx;  iire  shaded-  The  mag- 
netising coil  is  ci(>ss-hatche<l.  The  moving  part  is  th(>  ooppor 
tube  A.  'lliis  li(\s  in  tho  air  gap  of  a  magnetic  fK'N  foruiej 
by  a  ring  inngnet  B,  built  up  in  two  parts,  as  tdiown  in- 
lont'itudinal  section  in  fig.  2. 

The  ring  inngnet  is  energised  by  the  coil  0,  and  produoei* 
an   intense  magnetic  flux   across  the  air  gap  containing  thei 
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n.ppor  tbrougli  the  ccntnil  stiitiunary  nnuaturc  D.  This 
liekl  is  very  much  strongor  tluni  that  in  the  ordinary  dynamo, 
thoro  I'oing  more  than  1-3,000  liuo^  jicr  cm-,  of  cross-section. 

.\round  the  armature  is  wcnuid  a  fixed  winding,  which  is 
rovci'sed  in  direction  so  that  one  half  of  the  winding  is  clock- 
wise and  the  other  counter  cUx-kwise.  When  ari  alternating 
<  iirrent  is  passed  through  this  armature  winding,  it  induces 
iinother  alternating  current  in   the  copper  tube. 

Only  by  this  construction  has  it  been  jwssible  to  obtain 
the  enormous  force  and  rapidity  necessaiy  to  compress  the 
water  and  to  overcome  the  inertia  of  the  moving  parts  of 
the  mechanism. 

In  order  to  apply  this  force  to  the  work  of  compression, 
the  copper  tube  is  attached  to  .solid  disks  of  steel,  which  are 
ihawn  together  on  the  tube  by  a  one-inch  vanadium-steel 
rinl  and  a  right-  and  left-handed  screw  thread,  and  are  at- 
t.ich(xl  to  a  steel  diaphragm  one  inch  thick,  which  may  be 
made  part  of  the  side  of  the  ship. 

Telegr.i.phing  is  accompli3he<l  by  means  of  an  ordinary  tele- 
graph key  placed  in  the  main  armature  circuit.  There  is 
no  sparking  at  the  contact.s,  although  a  very  high  frequency 
is  used,  five  hundred  per  second,  and  there  is  no  laminated 
iron  used  in  the  construction  of  the  apparatus.  The  secret 
<if  this  lies  in  the  fact  that  the  a]niature  has  substantially  no 
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Fig.  3. — Longitudin.IlL  Section  of  Oscillator. 


generator,  and  on  account  of  its  high  efliciency  as  a  motor,  i» 
a    very  efficient  one. 

Tlie  same  oscillaUjr  is  therefore  used  for  sending  and  for 
receiving,  a  switch  being  thrown  in  one  directi(Ui  when  it  i« 
desirwl  to  telegraph  under  water,  and  thrown  the  other  way 
when  it  is  desired  to  listen  in. 

In  addition  to  telegraphing  and  receiving  messages,  the 
oscillator  can  also  be  use<l  for  teleplioning  under  water.  Sen- 
tences have  been  transmitted  at  800  yards  and  conversation  at 
more  than  -lOO  yards,  and  this  was  accomplished  with  the  use 
of  an  ordinary  telephone  transmitter  and  six  dry  cells. 

It  seems  evident,  therefore,  that  with  more  power  much 
greater  distances  can  be  reache<l.  lyong  distances  are  not, 
however,  necessary,  as  even  with  a  distance  of  one  mile  it 
will  be  readil.v  underetood  that  this  method  of  under-water 
telephoning  will  be  of  great  use  a«  a  means  of  communicating 
between  submarines  while  submerged,  and  between  ships  in 
fog,  as  the  captains  of  the  vessels  can  talk  directly  to  each 
other,  instead  of  transmitting  and  receiving  through  a  tele- 
giaph  operator. 

In  April,  1914,  some  tests  were  made  on  the  U.S.  revenue 
cutter  Miami  to  see  whether  soundings  could  be  taken  by 
echo  from  the  sea-bottom.  Tlie  echo  was  plainly  heard  not 
only  on  the  oscillator,  but  in  the  wardroom  and  in  the  hold 
of  the  ship  without  any  instruments  whatever.  The  elapsed 
time  corresponded  to  the  depth  shown  on  the  chart,  and  the 
proposed    method   was  proved  to   be   feasible. 

The  chief  object  of  the  tests  on  the  Miami  was,  however,  to 
determine  whether  a.  reflection  from  icebergs  could  be  obtained, 
and  this  was  proved  beyond  question. 

A  signal  was  sent  on  the  oscillator,  the  echo  from  the  bottom 
heard,  and  then  the  echo  from  the  iceberg  came  in.  To  make 
sure  that  the  second  echo  was  not  also  from  the  bottom,  the 
distance  from  the  Miami  to  the  iceberg  was  varied  from  about 
ItX)  yards  to  2i  miles.  The  elapsed  time  between  the  signal 
and  the  echo  from  bottom  remained  the  same,  but  the  elapsed 
time  of  echo  from  the  iceberg  varied  with  the  distance  and 
corresponded  very  closely  to  the  position  of  the  iceberg  deter- 
mined by  the  range  finder.  Moreover,  it  was  found  that  it 
made  no  difference  whether  the  face  of  the  iceberg  was  normal 
to  the  path  of  the  .sound  or  not,  thus  showing  that  the  echo 
was  due  not    to  specular  reflection  but  to  diffraction  fringes. 

[In  a  popular  article  on  this  subject  recently  published  in 
the  Strand  Magazine,  it  was  stated  that  the  Fessenden  system 
had  been  adopted  by  one  of  the  Eurojiean  nations  for  use  on 
its  submarines.— Ed's.  Elec.  Rev,] 


self-induction,  and  no  eddy  currents  are  generated  in  the  ap- 
paratus; the  copper  tube  forms  the  short-circuiting  secondary 
of  a  transformer,  of  which  the  armature  W'inding  is  the 
primaiy. 

This  eliminates  the  self-induction  of  the  armature  winding. 
In  addition  the  upper  and  lower  portions  of  the  winding  are 
wound  in  opposite  directions,  and  therefore  there  is  no  mutual 
induction  between  the  field  coil  circuit  and  the  armature 
circuit.  With  this  construction,  the  amount  of  magnetic  leak- 
age in  the  armature  circuit  is  very  small,  only  a  trifle  more 
than  if  the  armature  core  were  of  wood,  and  as  there  is  no 
alternating  magnetic  flux  in  the  ii'on,  there  are  no  eddy 
currents. 

The  capacity  in  kilowatts  of  this  apparatus  is  large;  the 
winding  being  in  grooves  in  the  armature  core,  so  as  to  with- 
stand the  mechanical  forces  acting  upon  it,  is  well  cooled. 

The  copper  tube  has  no  insulation  to  be  affected,  and  on 
account  of  its  large  cooling  surface  and  high  permissible  tem- 
perature of  operation,  can  carry  very  high  currents  without 
injury. 

When  the  oscillator  is  placed  on  a  vessel  or  hung  overboard 
from  a  lightship,  a  large  water-tight  diaphragm  is  attached 
to  the  oscillator.  This  particular  type  of  oscillator  was  first 
tested  by  suspending  it  in  twelve  feet  of  water  at  the  Boston 
lightship,  and  the  signals  were  heard  plainly  with  a  microphone 
lowered  overboard  from  a  tug  at  Peaked  Hill  Bar  Buoy,  thirty- 
one  miles  away.  Since  that  time  tests  have  been  made  with 
oscillators  installed  in  the  fore  peak  tank  of  the  Devereux, 
a  collier  of  the  Metropolitan  Coal  Company,  and  also  with 
an  oscillator  mounted  on  a  diaphragm  made  part  of  the  hull 
of  the  vessel.  The  signals  have  been  heard  upwards  of  twenty 
miles  from  the  Devereux  running  at  her  regular  speed  of 
eight  knots.  Full  power  has  not  been  employed  on  any  of 
the  tests,  and  it  is  more  than  pi"obable  that  much  longer 
distances  can  be  attained  in  the  future. 

In'  addition  to  the  teets  already  described  the  oscillator  has 
been  temporarily  installed  on  .submarine  boats,  and  demon- 
strated that  a  flotilla  of  submarines  equipped  with  oscillators 
will  be  able  to  make  a  combined  attack  on  an  enemy,  only 
one  needing  to  show  its  periscope  in  order  to  direct  the 
cthere,  or  all  of  them  can  be  directed  by  the  mother  ship. 
It  therefore  makes  possible  a  whole  field  of  submarine  manoeu- 
vres heretofore  out  of  the  question ;  and  perhaps  most  im- 
portant, it  removes  the  principal  danger  these  boats  have  had 
to  face,  the  risk  of  being  run  into. 

The  signals  produced  by  the  o.scillat<5r  can  be  received  by 
water-immersed  microphones  of  the  usual  type.  One  would 
perhaps  not  anticipate  the  possibility  of  using  the  oscillator 
as  a  receiver,  in  view  of  the  fact  that  the  diaphragm  is  of 
eolid  steel,  and  weighs,  with  the  copper  tube  and  its  attach- 
ments, considerably  over  100  pounds;  but  the  oscillator,  like 
the  ordinary  electric   mot<ir.   is  also  capable  of    acting    as  a 


AN    ELEC  PRIG  ALLY-DRIVEN    MILL. 


An  example  of  the  benefits  accruing  from  the  electric  drive  of 
textile  mills  is  found  in  a  doubling-frame  installation  carried  out 
by  the  General  Electric  Co.,  Ltd.,  at  the  New  Bridge  Lane  Mills  of 
Mesas.  Thos.  Reynolds,  Ltd.,  of  Stockport.  In  this  installation 
the  main  "Witton"  generator,  of  150  KW.  capacity,  is  driven 
through  ropes  from  a  main  mill  engine,  and,  running  at  385 
E.P.M.,  delivers  three-phase  power  at  BOO  volt?,  25  cycles.  On  the 
same  shaft  is  coupled  a  d  c.  generator,  which  supplies  the  exciting 
current  for  the  alternator  as  well  as  current  for  the  lighting  of 
the  mill.  A  120-h.p.  "  Witton "  three-phase  slip-ring  motor, 
running  at  190  b.p.m  ,  drives  about  G.OOO  spindles  from  a  central 
point.  This  motor  works  in  conjunction  with  two  45-H  P.  water 
turbines,  which  draw  their  water  from  the  River  Mersey.  The  motor, 
which  is  shown  in  fig.  1,  is  of  sufficient  capacity  to  take  the  full 
load  of  the  6,000  spindles  when  the  water  supply  fails. 

When  water-power  is  available,  the  arrangement  is  such 
that  the  turbines  take  as  much  load  as  the  water  supply  will 
permit,  and  the  motor  develops  the  additional  power.  This  is 
accomplished  by  means  of  a  special  clutch  whereby  when,  through 
the  scarcity  of  water,  the  speed  of  the  turbines  drops,  they  are 
instantly  cut  out  and  the  motor  takes  the  fall  load.  As  soon  as  the 
speed  of  the  turbines  comes  up  again,  the  clutch  acts  to  effect 
engagement  between  the  turbines  and  the  motor,  so  that  the  load 
is  shared  as  before. 

In  another  part  of  the  mill  are  installed  10  doubling  frames 
aggregating  4,000  epindlcs.  These  frames,  which  are  illustrated 
in  fig.  2,  are  individually  driven  by  thrcephaee  eqnirrel-cage 
"  Witton  "  motors  taking  power  at  500  volts,  25  cycles,  and  running 
at  a  speed  of  l,41i0  B.p.jf.  Eich  motor  is  mounted  on  a  bedplate 
complete  with  oil-immersed  chain  drive  in  a  cast-iron  case,  which 
enables  the  tin  roller  shaft  to  be  driven  at  the  correct  speed 
through  a  friction  clutch  and  a  flexible  coupling.  The  drive  is  so 
arranged  that  by  disconnecting  the  flexible  coupling  the  whole 
gearing  can  be  elung  over  approximately  45  ,  thus  making  the 
frame  gearing  accessible  without  in  any  way  interfering  with  the 
motor  or  its  gearing. 

The  motors  are  run  up  to  speel  by  star-delta  starters  of  a  com- 
pact design,  which  are  conveniently  situated  in  proximity  to  the 
motors.  These  starters  are  simple  in  operation,  and  can  be  left  in 
the  control  of  the  workpjople,  to  whom  they  present  no  difficulties 
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Taey  are  provided  with  devioss  which  prevent  the  workmen 
mikin<;  a  mistake  in  the  startinpr-np  operation,  and  fnlly  protect 
the  motor  againat  damagre. 


Fig.  1.— 120-h.p.      VV 


TTON       JIdTOR    I  RIVINO    PART    01"   THE 
JIlLI. 


The  main  swItcheB  controlling  the  motors  are  shown  in  the 
background  of  fig.  2.  They  are  of  the  standard  G.E.C.  "  Salford  " 
pattern,  and  are  provided  with  fuees. 

This  installation  has  solved  for  t^e  owaers  a  difficult  problem, 
as  the  small  headroom  available  would  have  made  the  installation 


p^ifj^ 

tip 

W.        ^ 

"iV 

mm-wm^-m  - 

^=mt 

Tt"»1 

^^^^:?Tt^ 

tt.  .    ■  .,.-  '1^-^   '-ST^- A 

A 

1  E^m 

■ 

1 

1  m^ii 

^te   ■«■ 

If 

_J 

1  ^ 

kJ 

Fig.     2.  —  INDIVIDUAL-UEIVE     "  WiTTON  ■■     MOTOBS     WITH     CUL- 

iMMERSBD  Chain  Dbive  ;  thb  Main   switches  control- 
ling  THEM   ABB  SHOWN   IN  THB  BiCKOBOHND. 


of  mechanical  transmission  a  perplexing  question,  which  at  the 
best  could  only  have  resulted  in  an  inconvenient  Folntioc.  We 
understand  that  the  owners  are  entirely  satitfied  with  the  applica- 
tion of  electricity  for  driving  their  mill. 


LEGAL. 


Intebned  <:ebham  as  Plaistiii'. 
In  the  City  of  London  Court,  on  Jnie  2.'>tb,  before  his  Honour 
Judge  Rentoul,  K C,  the  11. N.  Battery  Co.,  elootricianH,  16, 
Barbican,  sued  Messrs.  Hirvey,  Taylor  &  Co.,  medical  and  dental 
electricians,  2.'):t,  Qladstone  Avenue,  Wool  Clroen,  for  ii  1  151.  for 
electric  lamps  supplied.  The  defendant  Taylor  saiii  that  the 
plaintiff  compiny  was  an  alien  enemy.  The  real  plaintiff  was  II. 
Neubcrgcr,  acil  he  was  trading  as  the  II. N.  Battery  Co.  Thi 
goods  Bind  for  wore  sold  in  .July  of  U»t  yc»r.  '  Tho.Iudgc:  At 
that  time  the  (■  irmans  were  our  best  friondo.  Defendant  said  that 
the  money  did  not  bacomedue  unt'l  after  the  war  brgan,  The  Judge 
did  not  see  why  the  defendant  should  not  pay.  -  It  might  be  his 


du^y  to  keep  the  money  in  Court  to  prevent  it  from  going  abroad. 
Plaintiff's  representative,  named  Sim,  said  that  the  account  was 
for  April  and  May.  The  proprietor  of  the  business  was  Neuberger, 
who  was  interned  on  the  previous  Tuesday.  Witness  was  looking 
after  the  business  in  the  meantime.  The  Judge  :  You  are  winding 
it  up  ;  Mr.  Sim  :  No,  keeping  it  on.  He  is  applying  for  exemp- 
tion from  internment  on  certain  grounds,  and  he  hopes  that  he 
will  be  Buooessful.  The  Judge  said  he  mast  find  for  the  plaintiff, 
with  coats,  but  the  money  would  stay  in  Court  until  after  the  war. 


OsBAM  Lamp  Litigation. 
In  the  Chancery  Division,  on  June  22nd,  Mr.  Justice  Joyce  com- 
menced the  hearing  of  an  action  by  the  Osram  Lamp  Works,  Ltd., 
of  31,  Copthall  Avenue,  E.G.,  against  Pope's  Electric  Lamp  Co,, 
Ltd.,  of  Hythe  Road,  Willesdin,  for  an  injunction  to  restrain  the 
defendants  from  infringing  the  plaintiffs'  Letters  Patent  23,899* 
of  1904,  for  damagep,  and  for  the  delivery  up  of  articles  or  things 
made  in  infringement  of  the  said  letters  patent.  The  defendants 
denied  that  they  had  infringed  the  letters  patent,  and  alli  ged  that 
there  was  no  subject  matter  for  the  plaintiffs'  patent  and  a  want 
of  novelty. 

Mr.  A.  J,  Walter,  K.C.,  Mr.  H.  A.  Colefax,  K.C.,  Mr.  J.  Hunter 
Gray,  and  Mr.  Lunge  appeared  for  the  plaintiffi ;  Mr.  T.  Terrell, 
K.C.,  Mr.  T.  R.  Hughes,  K.C.,  and  Mr.  E.  Russell  Clarke  appeared 
for  the  defendants. 

Mb.  Walteb  informed  his  Lordship  that  this  action  related  to 
incandescent  electric  lamps,  and  more  particularly  to  the  filament 
in  such  lamps. 

After  explaining  the  history  of  the  subject  and  the  state  of  the 
art  when  Just  &  Hanaman  made  the  invention  which  was  in  the 
Specification  23.899  of  1904,  Counsel  said  that  that  was  a  patent  for 
manufacturing  a  tungsten  filament,  and  these  patentees  discovered 
that  tungsten  if  taken  in  metal  form  or  in  the  form  of  its  oxides 
or  sulphides,  mixed  with  an  agglutinant  and  formed  into  a  thread,, 
and  carbonised  so  as  to  form  a  filament  of  tungsten  and  carbon, 
could  be  protected  ty  an  atmosphere  of  hydrogen  in  the  further 
process  of  burning  out  the  carbon.  Dr.  Welsbach  had  discovered 
that  this  was  the  case  with  osmium  and  the  metals  of  the 
platinum  group.  These  inventors  discovered  that  it  was  also  the 
case  with  tungsten,  and  that  you  could  burn  out  the  carbon  by 
means  of  the  oxygen  in  steam  without  injury  to  the  metal,  which 
would  be  protected  by  the  hydrogen. 

In  a  previous  action  by  the  Osram  Co.  against  the  "  Z  "  Electric 
Lamp  Co.,  Ltd ,  this  patent  had  been  considered  by  Mr.  Justice 
Warrington.  In  that  action  practically  every  one  of  the  objections 
taken  to  the  plaintiffs'  patent  in  this  action  was  taken  and  over- 
ruled. It  was  suggested  in  the  "  Z  "  action,  and  it  was  again 
suggested  here,  that  there  was  no  subject  matter  in  discovering 
that  tungsten  could  be  protected  by  hydrogen  from  the  action  of 
oxygen.  Mr.  Justice  Warrington  held  that  there  was  invention  in 
it,  and  that  there  was  nothing  in  chemistry  which  would  have 
taught  a  person  that  because  osmium  and  the  metals  of  the 
platinum  group  would  be  so  protected,  the  metal  tungsten 
could  also  be  protected  by  hydrogen  ;  in  fact,  titanium,  zirconium, 
and  thorium  could  not  react  in  this  way.  According  to  the 
defendants'  case,  Welsbach,  when  he  made  his  invention,  though  he 
was,  in  fact,  treating  osmium  and  the  metals  of  the  platinum  group, 
must  have  known  that  tungsten,  a  metal  otberwiEC  possessing 
desirable  qualities,  would  be  susceptible  to  the  same  treatment. 
But,  until  this  specification,  no  one  ever  suggested  that  this  was 
the  fact.  This  specification  formed  the  basis  for  the  manufacture 
of  tungsten  filaments  in  this  country,  and  tungsten  had  substan- 
tially replaced  carbon  filaments  for  commercial  lighting.  There 
had  been  a  subsequent  development,  and  means  had  now  been  fonnd 
for  the  working  of  tungsten.  That  patent  had  not  yet  been  before 
the  Courts,  but  it  would  soon  be.  The  defendants  operated  by  two 
methods,  but  they  used  a  carbonaceous  binding  material,  and  they 
took  as  their  raw  material  a  mixture  of  finely  divided  tungsten  and 
a  small  quantity  of  one  of  the  oxides  of  tungsten.  These  were 
the  metals  referred  to  in  the  specification.  They  mixed  that  metal 
with  an  organic  binding  material,  and  they  made  threads  by  a 
process  of  fquirting.  'Thus  they  obtained  a  thread  of  tungsten 
material  bound  together  with  carbon.  These  filaments  were 
dried  so  as  to  have  some  sort  of  form,  and  then 
there  were  two  alternatives  in  the  first  process.  They 
had  furnaces  of  iridium,  down  the  walls  of  which  an  electric 
current  II  iwed  so  as  to  heat  it  at  the  top  to  a  temperature  of  about 
9.50°  C.  Lower  down  the  temperature  was  lower,  and  the  bottom 
was  cooled  by  a  water  jacket.  Hydrogen  was  passed  into  the 
interior  of  the  furnace,  and  hydrogen  was  also  brought  ronnd 
the  furnace  to  prevent  the  possibility  of  anything  but  hydrogen 
getting  inside.  The  filaments,  whijh  had  been  squirted  and 
dried,  were  put  upon  a  holder  from  which  they  hung  and  passed 
very  gradually  from  the  bottom  of  the  furnace  into  gradually 
increasing  heat.  When  they  got  to  the  top  they  remained  there 
a  certain  time  and  then  parsed  down  again  into  the  cooled  part, 
from  which  they  could  be  taken  out.  They  were,  therefore,  in  an 
atmosphere  of  hydrogen,  being  first  carbonised  in  the  lower  and 
i-ioler  portions  of  the  furnace.  When  they  got  to  the  higher 
portions  the  hydrogen  acted  on  the  oxygen  of  the  tungsten  oxide, 
steam  was  formed,  and  the  oxygen  in  the  steam  burned  out  the 
carbon  precisely  as  indicated  in  the  specification.  The  same  pro- 
cess appealed  to  be  carried  out  pnrtly  not  in  the  iridium  furnace, 
but  in  a  porcelain  furnace,  which  was  heated  eloctrioally  to  a 
temperature  of  9.'i(i"  ('.  The  chemistry  of  the  operation  which 
took  place  in  the  porcelain  furnace  was  precisply  the  pnmo  as  in  the 
other.  Whichever  method  was  adopted  the  makers  had  now  got 
rid  of  some  of  their  oxygen,  and  they  wanted  to  got  out  more 


Vol.  7".    No.  1,962,  July  2, 1915.] 


THE    ELECTRICAL    REVIEW^ 


31 


carbon,  and  they  wanted  to  make  more  steam.  After  the  cooled 
filaments  were  removed  from  the  furnace  they  were  therefore 
heated  in  an  oven  exposed  to  the  air  up  to  a  temperature  of  about 
220°.  By  this  means  some  tungsten  was  oxidised.  Then  the 
filaments  were  passed  into  another  iridium  furnace  into  which 
hydrogren  was  flowing  at  the  top,  where  the  maximum  heat  was 
1,850^  C.  As  in  the  previous  case,  the  furnacs  was  cooled 
at  the  bottom,  and  the  filaments  were  (gradually  raised 
throngrh  the  increasing:  beat,  and  in  the  same  way  vapour 
was  formed.  This  operation  was,  therefore,  also  carried  out 
in  an  atmosphere  of  steam  and  hydrogen,  and  the  carbon 
was  oxidised  while  the  tungsten  was  protected.  Elec- 
tricity played  no  part  in  the  process  other  than  heating-,  and 
it  was  much  the  same  as  if  current  had  been  rua  through  the 
filaments  themselves  in  a  prepared  atmosphere  in  the  manner 
described  in  Just  ^V:  Hanaman's  specification.  The  second  of  the 
two  processes  to  which  ho  had  referred  was  carried  out  by  means 
of  quartz  or  silica  tubes  about  2  ft.  6  in.  long  and  about  2  in. 
in  diameter.  These  were  sealed  at  one  end  and  were  fitted  at  the 
other  end  with  a  cover  by  which  they  conld  ba  connected  to  an 
exhaust  pnmp.  The  filaments  were  put  on  to  a  holder  and  put 
inside  the  tube.  The  vessel  was  then  closed  and  the  air  pump  put 
to  work.  The  quartz  tube  was  put  into  an  electrical  furnace 
and  heated  up  to  950°  C-,  the  exhaust  pump  continuously  working. 
Hydrogen  with  steam  and  carbonic  cxide  were  the  gases  that  came 
out  of  the  tube,  eo  this  process  was  essentially  the  same  as  the 
others.  The  tube  was  taken  out  of  the  furnace  in  due  C3urse  and 
allowed  to  coo).  When  cool  it  was  put  into  an  exposed  oven 
heated  up  to  220°  C.  More  tungsten  oxide  having  been  formed  in 
this  way,  the  filament  was  again  put  into  the  quartz  tube  and  the 
process  was  repeated  in  a  final  furnace  heated  up  to  1,850°.  Thus 
the  one  method  of  treating  the  filaments  was  carried  out  in  a 
vacuum,  the  other  in  a  stream  of  hydrogen,  but  in  both  the 
atmosphere  was  that  described  in  the  plaintiffs'  specification. 

Db.  Feancis  Wm.  Passmobe,  a  consulting  chemist,  said  in 
evidence  that  for  the  purposes  of  this  case  he  had  studied  the 
specification  sued  upon  and  the  prior  documents  which  were  urged 
against  its  validity.  Oa  several  occasions  he  had  attended  when 
the  defendants  afforded  inspection  of  their  process.  He  had  also 
carried  out  a  large  series  of  experiments.  Taken  through  the 
plaintiffs'  specification  by  Mr  Colefax  the  witness  agreed  that, 
following  out  the  invention  as  described  in  this  specification, 
filaments  of  pure  tungsten  or  substantially  so  were  obtained 
which  did  not  possess  the  defects  of  those  where  tungsten  had 
been  applied  as  a  coating.  The  directions  given  were,  in  his 
opinion,  snfiBcient  to  enable  one  to  carry  out  what  had  been 
described.  He  did  not  find  disclosed  in  any  of  the  documents 
that  were  pleaded  against  this  patent  the  idea  of  using  a  filament 
of  pure  tungsten,  except  in  the  case  of  drawn  wire.  No.  20,277  of 
1904,  the  patent  granted  to  Abel  on  a  communication  from 
Siemens  &  Haleke,  and  the  German  patent  of  Just  &  Hanaman, 
No.  151,202.  In  none  of  those  documents  did  he  find  any  sugges- 
tion that  for  the  purpose  of  obtaining  a  tungsten  filament  sub- 
stantially pure  one  could  use  the  process  described  in  the 
plaintiffs'  patent.  The  two  patents  mentioned,  20,277  of  IHOI  and 
the  German  patent  15i,262,  were  referred  to  in  the  disclaiming 
clanse  of  the  specification.  He  considered  the  Just  &  Hanaman  an 
epoch-making  invention.  At  the  date  of  Just  &  Hanaman's  specifi- 
cation no  means  were  known  by  which  one  could  obtain  a  drawn- wire 
filament.  With  regard  to  the  suggestion  of  Just  &  Hanaman  in  their 
German  specification  No.  154,262,  one  could  make  a  tungsten  filament 
following  that  process,  but  it  was  not  pure.  It  was  known  that 
a  stream  of  hydrogen  would  remove  carbon  from  the  admixture 
with  tungsten,  but  whether  or  not  it  would  leave  the  tungsten 
filament  intact  no  one  knew.  Welsbach's  spscification  1,535  of 
1898  referred  entirely  to  osmium  or  a  metal  of  the  platinum  group. 
He  did  not  think  Welsbach's  specification  would  have  told  anyone 
in  1904  of  the  possibility  of  making  a  built-up  filament  by  the 
Just  &  Hanaman  process.  Nor  did  he  think  that  any  assistance 
onld  have  been  got  from  the  specification  of  Gulcher,  which 
mainly  related  to  iridium,  which  Gulcher  proposed  to  sinter. 
Bottone  dealt  with  tungsten,  but  his  object  was  merely  to  prod  nee 
carbon  filaments  strengthened  by  tungsten,  and  there  was  no 
suggestion  in  Bottone's  spscification  of  a  paste  of  tungsten  or  a 
compound  of  tungsten  and  a  binding  material  from  which  the 
carbon  could  subjcqaently  be  eliminated  and  the  tungsten 
retained.  Similarly  the  two  Lodyguine  specifications  related  not 
to  a  paste  process,  but  to  claims  for  a  body  containing  a  fillet  with- 
oit  any  process  for  getting  rid  of  the  fillet.  He  found  in  the  speci- 
fiiation  of  Just  sufficient  directions  to  enable  him  to  put  the 
invention  into  practice. 

His  LOEDSHIP :  I  apprehend  the  greatest  possible  difficulty  as 
to  whether  the  process  which  the  defendants  are  operating  is  the 
patented  process.  The  other  questions  as  to  the  validity  of  the 
patent,  and  so  on,  one  can  understand,  but  I  suppose  defendants 
are  going  to  say  it  is  not  the  process  patented.  Your  witnesses 
will  have  to  explain  this  to  me  clearly.  It  is  an  issue  I  don't  look 
forward  to  with  any  pleasure. 

Mb.  Tereell  :  It  seemed  to  me  that  for  the  purpose  of  enabling 
your  Lordihip  to  deal  with  this  particular  issue,  it  would  be 
desirable  that  you  should  see  the  process  at  work. 

His  Lordship  :  I  don't  think  I  am  goiag  to  do  that.  In  these 
oases  I  bear  in  mind  that  I  am  not  bound  to  be  an  expert.  I  have 
no  doubt  that  soientifio  witnesses  will  ba  called,  and  I  shall  have 
to  do  the  best  I  can. 

De.  Passmore  then  proceeded  to  describe  the  defendants' 
processes,  which  ware  explained  by  Mr.  Walter  in  opening. 

He  said  that  in  the  vacuum  process  the  filaments  were,  after 
the  first  furnacin?  up  to  950°,  put  into  an  exposed  oven  heated 
up  to  220°.     la  the  next  stage  the  filaments  were  transferred  to 


the  furnace  and  the  first  operation  was  repeated.  Finally  the 
filaments  were  transferred  to  a  platinnm-iridium  furnace  in  which 
a  stream  of  hydrogen  passed  downwards,  and  which  was  heated 
to  1,850°.  Analyses  of  samples  taken  at  the  defendants'  works 
were  produced  by  the  witness.  From  one  of  these  it  appeared  that 
a  filament,  after  equirting  and  drying,  contained  2  32  per  cent, 
carbon  and  03  01  per  cent,  tungsten  ;  the  balance  was  made  up  of 
oxygen,  hydrogen  and  nitrogen.  At  that  stage  carbonisation  had 
not  commenced.  In  another  sample  analysed,  witness  said  the 
records  showed  that  the  carbon  had  dropped  to  0'013  per  cent.,  and 
the  tungsten  had  risen  to  99'95  per  cent.,  after  heating  to  1,850°. 
At  the  very  last  stage  the  tungsten  was  brought  np  practically  to 
100  per  cent. 

Mb.  Terrell  then  cross-examined  the  witness  on  behalf  of  the 
defendants. 

Is  the  total  result  of  your  view,  said  Counsel,  that  with  regard 
to  this  patent  for  the  use  of  an  atmosphere  of  gas,  steam  and 
hydrogen,  however  much  they  might  try  to  avoid  infringing  it  they 
cannot  help  doing  it  .'—Witness  :  No.  I  think  a  pure  tungsten 
filament  can  be  made  without  using  it. 

But  can  a  pure  tungsten  filamjnt  be  made  by  means  of  the 
building-up  process — that  is  the  point  I — Yes,  without  using  this 
process. 

Using  a  binder  ? — Yes. 

And  not  using  this  process  ? — Yes. 

Was  there  any  usual  practice  of  making  filaments  for  lamps  at 
the  date  of  this  patent  other  than  the  process  for  making  carbon 
filaments  ?— Yes. 

Where  was  it  carried  out  / — That  I  cannot  say.  But  I  say  from 
the  literature  it  is  quite  evident  there  must  have  been. 

Was  there  any  furnace  known  in  which  yon  could  raise  a 
filament,  or  anything,  to  a  temperature  of  1,850°,  and  at  the  same 
time  keep  it  in  a  gas  such  as  hydrogen  .' — Certainly,  I  should  think. 

You  knew  that  this  specification  of  Just  &  Hanaman  prescribes 
heating  by  an  electric  current  .' — Y'es. 

You  knew  perfectly  well  that  the  heating  adopted  by  the 
defendants  is  in  a  furnace  at  which  a  temperature  of  1,850°  is 
reached  in  an  atmosphere  of  hydrogen  ? — But  the  other  tempera- 
tures are  in  an  atmosphere  of  hydrogen. 

You  knew  perfectly  well  that  that  was  one  of  the  issues  in  this 
action  ? — No,  it  never  occurred  to  me  that  there  was  any  distinc- 
tion between  heating  in  a  furnace  up  to  1,850°,  the  furnace 
being  warmed  by  electric  current,  and  in  the  other  case  the 
filament. 

Later  Mr.  Terrell  said  that  some  part  of  the  process  it  had  been 
desired  to  keep  secret ;  bat  keeping  this  secret  would,  he  found, 
hamper  his  cross-examination  t  and  as  the  importance  of  keeping 
it  secret  had  gone,  he  would  abandon  the  idea  of  trying  to  do  so. 
The  binder  that  was  used  by  defendants  was  composed  of  20  parts 
of  binder  and  100  parts  of  metallic  tungsten.— Witness  said  that 
was  only  right  in  respect  of  some  filaments. 

It;  is  nearly  always  five  to  one,  is  it  not?— It  is  always  four  to  one 
for  thin  filaments  and  five  to  one  for  thicker  filaments. 

As  to  the  composition  of  the  binder,  it  is  68'8  per  cent,  amyl 
acetate.'— I  don't  know  that.  What  I  have  here  is  'Mix  243 
grammes  amyl  acetate  and  30  grammes  castor  oil ;  dissolve  therein 
30  grammes  of  camphor ;  then  add  50  grammes  nitro-cellulose  ; 
heat  up  to  130°  C.  in  an  oil  bath  for  about  half  an  honr.  Filter 
through  asbestos." 

In  the  defendants'  process  they  do  not  denitrate  /—Not  in  the 
size  of  filament  I  saw. 

Now  consider  Welsbach's  second  method.  "  The  principle  of  this 
method  is  to  take  a  carbonaceous  filament  and  to  cover  it,  or 
saturate  it,  with  an  osmium  compound  ;  and  then  by  electrically 
heating  the  conductor  so  formed  in  a  suitable  protective  atmo- 
sphere to  burn  out  the  carbonaceous  matter,  and  thus  to  leave  a 
coherent  filament  of  osmium."  Do  you  understand  that  he  is 
going  to  pass  an  electric  current  through  it .' — Yes. 

And  by  means  of  a  protective  gas  he  is  going  to  oxidise  the 
carbon  while  keeping  the  osmium  in  a  reduced  condition  .'—Yes, 

Then  he  says  :  "  Instead  of  a  carbonaceous  filament  being  taken 
I  may  use  the  equivalent  method  of  a  carbonaceous  binding 
material."  What  do  you  understand  by  that  ?— He  is  going  to 
take  a  powder  of  some  osmium  metal  or  a  compound  and  mix  it 
with  a  carbonaceous  binding  material  such  as  collodion  and  make 
a  paste  and  squirt  a  filament. 

Then  he  goes  on  to  describe  what  he  does  in  detaU.  Later,  he 
speaks  of  carbonising  the  organic  matter  by  destructive  distilla- 
tion and  getting  rid  of  the  carbon.  The  success  of  this  operation 
of  Welsbach's  depends  upon  the  knowledge  that  hydrogen  will 
reduce  osmium  ,'— Yes,  that  is  one  of  the  necessary  items  of  know- 
ledge, but  you  must  know  a  great  deal  more  than  that. 

Andhessys:  "As  has  been  already  stated,  it  is  not  necessary 
that  the  basis  of  the  filaments  should  be  organic  fibres.  They 
may  be  made  from  any  convenient  carbonaceous  material  which  can 
be  burnt  off  by  the  above  process.  Thus,  the  method  used  for  the 
production  of  artificial  silk  may  be  employed."  What  does 
Welsbaoh  tell  you  when  he  tells  you  that  .'—He  means  tquirting  a 
solution  of  cellulose  into  a  setting  bath. 

If  you  read  "  metal  tungsten"  there  wherever  the  word  osmium 
occure,  is  there  any  difference  in  the  process  described  there  and 
the  process  described  in  the  specification  sued  upon  ?— There  are 
two  processes  dealt  with  there,  one  with  steam  and  hydrogen,  and 
that  would  work. 

He  says :  "  A  mixture  of  finely  divided  osmium  and  osminm 
compounds,  such  as  sulphide  and  tetra-hydroxide,  is  mixed  with 
the  collodion,  so  as  to  render  the  mixture  viscous  and  to  keep  the 
osmium  from  separating  out  by  reason  of  its  greater  density.  The 
magma  is  now  formed  into  the  desired  shape  as.  for  instance,  by 
squirting  it  through   a  die.     The  collodion  is  then   denitrated. 
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la  there  any  diffarence  between  tke  process  there  described  and  the 
process  described  by  .Tast  &  Hanaman  ?— No. 

It  saya  :  "The  collodion  is  then  denitrated  and  subjected  to  the 
process  described  above  to  burn  off  the  carbon,"  and  the  process 
described  above  is :  "When  it  is  fixed  it  is  gradually  raised  to  a 
hig^h  temperature  in  a  reducing  atmosphere  containing  water 
vapour  or  hydrogen  preferably  of  the  kind  before  referred  to 
which  is  obtained  from  the  Bunsen  flame  ;  but  mixtures  of  steam 
and  hydiogen  or  of  carbonic  monoxide,  carbonic  dioxide  and 
hydrogen  can  also  be  used"? — Yes.  it  is  one  of  the  processes 
described. 

Do  yon  say  any  one  of  the  atmospheres  described  in  Welsbach 
for  osmium  will  not  work  quite  well  with  tungsten  ? — I  can't  say  ; 
it  depends  on  the  composition  of  the  mixture. 

Do  you  say  now  that  you  are  unable  to  say  whether  all  these 
atmospheres  mentioned  by  Welsbioh  for  osmium  will  not  also 
equally  well  work  for  tungsten  ? — I  should  certainly  think  not.  It 
may  be  that  they  do,  but  reading  this  specification  would  not 
convey  to  my  mind  that  they  do,  because  my  experience  has  been 
that  even  with  a  small  amount  of  hydrocarbon,  if  tungsten  is 
heated  in  an  atmosphere  of  that  kind  there  is  carbon  deposited. 
But  it  may  be  that  you  might  discover  some  conditions  under 
which  it  would  work. 

At  any  rate  you  are  not  prepared  to  say  that  experiments  which 
show  that  they  all  work  perfectly  well  with  tungsten,  as  well  as 
with  osmium,  are  erronous  ? — Certainly.  They  will  not  work  as 
well  with  tungsten  as  with  osmium. 

Why  not  ?  —Because  of  the  different  nature  of  the  metals.  It  is 
a  matter  of  proportion. 

Proceeding,  Mr.  Terrell  read  a  portion  of  Mr.  Justice  Warring- 
ton's judgment  in  the  "Z"  case,  in  which  the  Judge  said  that 
Welsbach's  process  of  decarbonising  in  steam  and  hydrogen  had 
been  tried  by  Dr.  Lieman  upon  uranium,  which  is  in  the  same 
group  as  tungsten,  but  without  success.  What  is  the  reason, 
inquired  Counsel,  that  uranium  will  not  succeed  in  this  process 
described  by  Welsbach ,' 

Witness  :  I  presume  it  oxidises. 

You  have  tried  several  metals  of  the  tungsten  group  yourself  ? 
Yes  ;  tantalum,  titanium,  zirconium  and  thorium.  All  of  those 
failed  in  the  process  of  removing  carbon  in  an  atmosphere  of  steam 
and  hydrogen. 

It  was  a  matter  of  text-book  knowledge  in  1904,  was  it  not,  that 
tungsten  is  reduced  from  its  oxide  by  hydrogen  ? — Yes,  that  was  one 
way  of  doing  it. 

Therefore  would  not  everyone  in  1904  know  perfectly  well  that 
this  process  of  Welsbach,  so  far  as  the  steam  and  hydrogen  part  of 
it  was  concerned,  would  work  .'—No. 

What  other  knowledge  would  yon  want  to  enable  you  to  predict 
that  it  would  succeed  than  the  fact  that  it  was  reduced  by 
hydrogen  ? — I  should  want  to  know  what  oxide  was  produced, 
at  what  temperatures,  where  reduction  commenced,  where  oxi- 
dation commenced,  before  I  could  form  any  idea. 

All  that  you  would  have  been  told  by  the  common  knowledge  of 
the  day  ?— No. 

Are  you  in  a  position  to  say  that  tungsten  was  not  one  of  the 
metals  referred  to  in  Siemens  &  Halske  in  1904  as  having  been 
suggested  for  filaments  made  with  the  use  of  agglutinants  ! — 
I  don't  know  about  sugges';ions.  I  daresay  it  had  b^en  suggested 
that  tungsten  would  make  a  very  good  filament.  The  question  was 
how. 

By  the  aid  of  agglutinants  .' —No,  I  don't  think  it  had  been 
8agge8t«d  before. 

(  To  be  continued.') 


Attwbll  r.  West  Ham  Cobpouation. 
Last  week,  at  the  Bow  County  Court,  the  hearing  of  this  case  was 
resumed.  Plaintiff  clained  damages  for  injuries  sustained  due  to 
an  electric  shock  received  while  cleaning  out  a  transformer  station. 
Further  evidence  having  been  given  by  plaintiff,  and  by  Mr.  T.  W. 
Baker,  consulting  electrical  engineer,  the  hearing  was  again 
adj  inmed. 


NEW    PATENTS    APPLIED    FOR.    1915. 

(NOT    YET    PUBLISHED). 
Cin.nil.d   expressly    tor   this  journal   by   Mr.sSR8.   W.    P.    Tjcompson    &    Cn  , 
Kl.-clrlcal     Patent    Agents,    285,    HiKh    Holborn,    London,    W.C.     ami     ai 
I.i\erpool  and  Bradford. 

8,726.    "  Self-acting  electric  fire    alarm."     A.   P.  Svmons.     June  Ulli. 
8,736.    "Combined    elcclric    swilcho    and    connecting    plugs."      K.    Mooiir, 

8.739.  "  Electric  apparatus  for  driving  clocks  and  similar  m.'.h  inisni  " 
II.  K.   WAuur.N  8i   Warken  C'ix>ck  Co.     June  J4lh.      (Complete.) 

8.7-»8.  "  Rejiulaling  m-ihanism  for  dynamn-electric  ni.achines."  J.  Mautis 
and  Dkitihii    I  iiOMSoH-Ilnt'HTnN  Co.,   I.ID.    June  14lh. 

8.770.  "  ICIirlromagnelit  make-and-break  devices,"  Soc.  Anon,  ma  V.t\»- 
l.isSKUCNTg  L.  DlEmoT.  June  14th.  (Divided  appliration  on  16,080  14  t  on- 
venlion  dale,  July   7lh,  11)13.  Belgium.)     (Complete.) 

8.773.    "Electro-deposition  o(  melJ.i,'      I.,   WluTZ.      I'lne  ISlh, 

8,800.  "  Elerlricnl  incandescent  lamps."  Bhitihii  TiioMSON-I4ot-8TuN'  Co.. 
l.Tt).     June  l.llh.     (fJenrral    Electric    Co.,   Unlled    Stales.) 

8.813.  "Cell,  battery,  or  refjll  lor  use  in  connrrllon  with  portable  ehvlri. 
lamps,  and  (or  other  purposes."    1..  \V»iil.    June  15th.    (Addition  to  7,213/15  ) 

8,826,  "  Method  o(  telephonic  transmission  without  return  wire,"  I". 
llAKn«l«Kl.      June  16ih.       (Complete.) 

8.829.    "  Electric  heating  and  resistance  devices."    A.  F.  Dnmv.    June  15ih. 

8.850.  •'  Electric  meter."  R.  S.  .Xr.NAKV  &  F.  G1I.MA1.  June  lOlh.  (Cont. 
pl-i.-.) 

8,800.  "  Elerlrical  resislinces."  A,  II.  Kailinq,  C.  C.  Oahrahd  &  F.  GnKS- 
iril,..Il       June   lOlh. 


8.881.    "  Micro-telephones  for  portable  instruments."     F.   Kirkbv.    June  10th. 

8. 801.  "Automatic  and  semi-automatic  telephone  systems."  Relay  Auto- 
matic Telepiionk  Co.,  Ltd..  &  W.  Aitken.    June  16th. 

8.895.  "  Arrangements  (or  protecting  telephone,  telegraph,  and  the  like  instru- 
ments against  lightning  or  excessive  electric  potentials,"  A,  E,  BeaTTIK. 
June  16th. 

8.n03.  "  Electrical  relajs."  V.  Tedeschi  4  A.  G.  Rosst.  June  16lh.  (Co-n 
plete.) 

8, Mr.  "  Anodes  tor  the  cicrtrolvsis  ot  solutions  of  metallic  salts."  P.  C.  C. 
ISMERWOOD.     June    16th.     (Complete.) 

8.923.  "  Method  (or  the  production  ot  an  electric  discharge  ot  high. Ire- 
quency   by  means  ol  sparks.        R.  J.  Bourgeois.     June  17th. 


8.926.  "  Wireless  telegraph  receivers."  Marconi's  Wireless  TELECRAm 
Co.,   Ltd.,  &  G.  M.  Wright.    June  17th. 

8.927.  "  Wireless  telegraph  receivers."  Marconi's  Wireless  Telegraph 
Co.,   Ltd.,  &  G.  M.  Wright.    June  17th. 

8.928.  "  Wireless  telegraphv."  Marconi's  Wireless  Telegraph  Co.,  Ltd., 
and-  G.  M.  Wright.      June  17th. 

8,946.  "  Metallic  lead-in  wires  for  electric  lamps,  scientific  apparatus  and 
the  like."     J.   F.  Duke.      June  17th. 

8.961.  "  Apparatus  for  detecting  the  presence  ot  electric  conductors."  A.  W. 
Sharman.     June  17th. 

8,980.  "  Insulating  covering  for  telegraph  and  like  wires."  J.  D.  Bruston. 
June  18th. 

9,003.     "  Miners'  electric  safety   lamps."     J.  G.  PatTersoH.      June  18lh. 

9.012.  "  Second.Tcy  battery  plates."  Electrical  Power  Storage  Co..  Ltd., 
and   W.  Schofield.  '  June   18th. 

9.015.  "  Motor-actuated  electric  switches."  Landis  &  GvR  Akt.  Ges.  June 
ISth.     (Convention  date,  July  14th,  1914,  Germany.)     (Complete.) 

9,021.     "  Electro-magnetic  apparatus."     W.   F.  JONES.      June  19th. 

9.023.  "  Ammeters  and  voltmeters."  WalSALL  ELECTRICAL  Co.,  LTD.,  i  \'. 
Deiebecque.      June   19th. 


PUBLISHED    SPECIFICATIONS. 

Copies  o(  any  of  the  Specifications  in  the  following  list  mav  be  obtained 
ol  Messrs.  W.  P.  Thompson  &  Co..,  285,  High  Holborn,  W.C,  and  at 
Li\erpool   and    Bradford ;  price,    post  free,  9d.   (in  stamps). 


XSX4. 

3,701.    Rotary  Electric  Switches,    M.  K.   Ownbey.    February  12th. 

5,040.  Electric  Ignition  Apparatus  for  lNTERNAX-tX)MBusTioN  Engines.  R. 
\arley.      February   26th. 

5.841.  Circuit  Arrangements  for  Semi-auTomatic  Telephone  Sistems. 
Siemens  Bros.  &  Co.  (Siemens  &  Holske  Akt.  Ges.).     March  7th. 

7,746.  Combined  Dvnamo-electric  Generator  and  Electric  Motor.  W.  Fox. 
.March  27lh. 

8,683.  Method  of  Repairing  Electric  Incandescent  Lamps.  Electrk  Utility 
C).  &  R.   W.  Long.     April  6th. 

10,930.    Electrical  Leouid  Heater.     A.  Howard.    May  4th.    (July  Uth,  1914.) 

13,022.  Dynamo-electric  Machines,  particularly  applicable  for  Engine- 
stahing  Systems.  C.  F.  Kettering  &  W.  A.  Chryst.  May  27th.  (July. 
14th,  1913.) 

13,022.  Dynamo-electric  Machines,  particularl/  applicable  for  Engine- 
starting  Systems.  C.  F.  Kettering  &  W.  A.  Chryst.  May  27th.  (September 
13th.  1913.     Addition  to  13,022/14.) 

13,076.  Manufacture  of  Tungsten.  British  Thomson-Houston  Co.  Way 
27th      (General    Electric  Co.) 

13,173.  Automatic  Telephone  Exchange  Connections.  Relay  Automatic 
Telephone  Co.,  formerly  known  as  Betulander  Automatic  Telephone  Co,,  G.  H. 
Bryant   &   M.   Ward.    'May  28lh. 

13.231.  Systems  of  Control  for  Electric  Motors.  British  Thomson- 
Houston  Co.     (General   Electric  Co.,   United    States).     May  29lh. 

13.232.  Liquid  Rheostats.  British  Thomson-Houston  Co.  (General  Electric 
Co.,  United  States.)     May  29th. 

13,310.  System  of  Electric  Sign.als  for  Main  and  Tail  Haulage  is  Mines 
and  like  places.      G.   B.  Burrows.     May  30th. 

13,410.    Telephone  Systems.      M.  S.  Conner  and  R.  E.  Robinson.    June  2nd. 

13.549.  Manufacture  of  Metal  Wire.  British  Thomson-Houston  Co. 
(General    Electric  Co.,  United  States).     June  3rd. 

13.709.  Starting  .Apparatus  for  Alternating-current  Motors  of  the  Slip- 
ping Induction  Tvpe.    W.  E.  M.  Ayres.    June  5th. 

13,715.  Electro-magnetic  Locking  Devices.  L.  Cadencl.  June  Sth.  (June 
10th,  1913.) 

13.854.  Means  for  Telephonic  Communication  between  Moving  Trains  and 
Railway  Stations  or  other  stationary  places.  T.  G.  Thornblad,  R.  II. 
Warfvinge  &  V.  G.  Werner.     June   Sth.      (Convention  date   not  granted.) 

14,156.  Sparking  Plugs  for  Internal-combustion  Engines,  W.  V.  Wil- 
liams.    June  12th. 

14,229.  Shaping  Filaments  for  Electric  Lamps  and  the  like.  British 
1  homson-Houslon   Co.   (General   Electric   Co.,    United    States.)     June   I2th. 

15,464.  Electric  Starting  Devices  for  Internal-combustion  Engines.  I.. 
Renault.      June  27lh.     (July  12th,  1913.) 

17,345.  Electric  Heaters.  H.  Wilson  &  Co.,  Ltd.,  and  W.  R.  Fairbairn. 
July  22nd. 

17,7,12.    Automatic  Electric  Fire  Alarms.     H.  DLxon.    July  27ih. 

18.677.    Telegraphy.      E.   C.    R.   Marks  (Delany  Foreign  Co.).     August  4lh. 

19,698.    Electric  Switches.      F.  B.   Holt.    September  9th. 

20,671.    Electrodes  for  Secondary  Batteries.      A.  ConncU  &  I!.  S.   Hohne. 

Orlcber    7th.  ,       .       ^.      , 

24,040  Manufacture  of  Electrical  and  other  Heaters  J.  A  Ch.ll. 
December    14lh.  ' ^___ 

ISIB. 

1.600.     ELECtKic  Couplings.     W.  C.  Lea.    February  1st. 

2.387.  Electric  Liquid  Heater  or  the  W'atkr-flow  Skrvici  SufPLT  T\pi. 
A     Howard.     February   15th.     (Divided  application  on  10,9.30/14.  July    lllh.) 

3,003.  Electric  Switches  for  Motor-car  and  like  Horns.  A.  If.  Midgley 
and   C.    A.    VandervtII.     February  24lf . 


Fires.  — Ivirlv  on  Wednestlny.  .Iiine  'J.'ird,  u  tire  ocxurred 
at  the  Peel-Conner  Telophone  Works,  Adelphi,  .Halforil.  The  out- 
break was  iliHoovprcd  in  thtt  grinding  room  on  the  ground  II  lor,  and 
by  the  time  the  fire  brigaiie  had  arrived  the  roof  of  the  building 
had  fallen  in.  After  Bb:)ut  halt  an  hourn  work  the  brigade  got 
th;  upppr  hand,  and  prevented  the  flro  from  spreading  to  the 
main  building. 

A  flro  bIto  oo'-urrcd  last  work  among  some  large  packing  raaee 
at  tho  works  of  .S  witchgenr,^  Cowans,  Ltd.,  Springfield  U  )ad,Salford, 
It  wai  quickly  cztinguiahod,  the  damage  being  very  slight. 
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THE  SCIENTIFIC  ORGANISATION  OF 
SCIENCE. 


We  have  recently  drawn  attention  to  the  imperative  neces- 
sity of  making  use  of  all  our  resources  to  prosecute  the  war 
to  a  snccessful  conclusion,  and  consequently  the  importance 
of  utilising  the  intellectual  reserves  at  our  disposal ;  we 
urged  the  Government  to  take  immediate  steps  to  this  end, 
and  cordially  welcomed  the  sympathetic  attitude  of  the  late 
President  of  the  Board  of  Education  towards  the  deputa- 
tion of  scientific  men  which  he  received  shortly  before  he 
left  office.  Mr.  Pease  in  the  House  of  Commons  outlined  a 
scheme  for  carrying  out  the  policy  of  enlisting  the  services 
of  our  scientists,  and  his  successor  declared  his  intention  of 
putting  it  in  force.  All  that  was  weeks  ago— and  yet  no 
apparent  progress  has  been  made  towards  the  fulfilment  of 
the  promises  that  were  made,  and  in  the  meantime  men 
are  enlisting  in  the  ranks  who  ought  to  be  entrusted  with 
leading  posts  in  the  scientific  branches  of  our  organisation, 
whilst  others  who  cannot  adopt  that  course  are  standing 
idle  when  they  would  gladly  throw  themselves  heart  and 
soul  into  the  battle  of  the  laboratory  and  workshop. 

It  is  true  that  Mr.  Lloyd  George,  in  answer  to  a  ques- 
tion in  the  House  of  Commons,  recently  stated  that  he  was 
in  communication  with  the  War  Office  on  the  subject  of 
employing  scientific  advice,  and  still  more  recently  the 
Council  of  the  Chemical  Society,  apparently  despairing  of 
Government  action,  has  constituted  itself  a  consultative 
body  to  consider  and  utilise  suggestions  that  may  be  com- 
municated to  it  by  members  of  the  Society,  and  others  ; 
and  on  Monday  it  was  announced  that  Lord  Fisher  had 
been  appointed  chairman  of  a  new  "  Inventions  Board,"  to 
assist  the  Admiralty  in  co-ordinating  and  encouraging 
scientific  effort  in  relation  to  the  Navy.  But  these  spora- 
dic attempts  to  meet  our  urgent  requirements  are  mere 
nibbles  at  the  greater  problem,  and  are  entirely  lacking  in 
evidence  of  any  definite  and  matured  policy  on  the  part  of 
the  nation.  The  formation  of  an  Inventions  Board 
— when  it  takes  place,  for  the  personnel  is  not  yet 
organised,  if,  indeed,  it  has  been  chosen — is  certainly 
commendable,  but  why  should  its  operations  be  con- 
fined to  naval  matters  ?  There  is  plenty  to  be  done  in 
connection  with  the  Army,  the  aerial  services,  the  com- 
missariat, the  medical  service,  and  surely  it  would  be 
preferable  to  co-ordinate  all  these  branches  by  forming  one 
advisory  body  with  subdivisions,  to  avoid  overlapping  and 
waste  of  labour.  That  Lord  Fisher,  with  his  vast  experi- 
ence in  naval  engineering  and  architecture,  will  make  an 
efficient  chairman  to  the  Board  can  hardly  be  doubted  ; 
yet  we  would  have  preferred  to  see  a  younger  man 
appointed  to  this  post,  for  the  older  a  man  is  the  more 
conservative  are  his  tendencies,  and  it  needs  a  young  man 
with  the  gift  of  imagination  in  full  vigour  to  grasp  and 
visualise  the  possibilities  of  an  apparently  crude  and  imprac- 
ticable idea.     We  saw  this  in  the  case  of  Mr.  Marconi,  for 
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example,  who  alone  gathered  together  the  threads  which 
had  been  spun  by  bis  elders  and,  endowed  with  splendid 
imagination,  wove  them  into  the  design  which  has  become 
one  of  the  landmarks  of  history. 

As  for  Mr.  George's  movement,  he  spoke  three  weeks  ago, 
and  we  have  heard  no  more  of  the  matter  ;  and  Mr. 
Henderson  shows  no  sign  of  fulfilling  his  intention  to  carry 
out  Mr.  Pease's  scheme.  But  not  only  inventions  need 
consideration — there  is  abundant  scope  for  scientific  work 
in  many  other  ways  ;  methods  which  are  in  vogue  may  be 
faulty  or  detrimental  and  need  correction  :  materials  in  use 
may  be  inferior  to  others  that  our  scientists  can  indicate  ; 
substitutes  may  be  required  for  substances  that  are  scarce, 
new  ways  of  preserving  food  and  ministering  to  the  comfort 
of  our  sailors  and  soldiers  can  be  devised,  and  even  the 
psychologist  will  find  useful  occupation  for  his  knowledge 
in  the  trenches,  and  on  board  ship.  We  have  the  men,  able 
and  willing  to  devote  their  ability  to  the  nation's  service  ; 
why,  in  the  name  of  all  that  is  mysterious,  do  we  not 
instantly  avaU  ourselves  of  these  invaluable  resources,  as  the 
Germans  have  done  from  the  beginning,  and  as  our  French 
and  Belgian  Allies  have  already  done  ?  Those  who  scan 
the  pages  of  our  French  contemporaries  will  find  that  for 
the  preparation  of  foods  special  processes  and  machines  have 
been  developed  ;  similar  attention  has  been  given  to  the 
soldiers'  clothing,  and  in  many  other  ways  advantage  has 
been  taken  of  the  knowledge  ready  to  hand,  but  in  our  case 
unutilised.     Why  do  we  wait  'i 

We  note  that  on  .lune  19th,  Mr.  F.  Greedy,  a  well-known 
electrical  engineer,  in  the  Times  proposed  that  a  voluntary 
organisation  should  be  formed  to  do  the  work,  in  the 
absence  of  Government  action  ;  the  Chemical  Society  has 
already  taken  steps  in  that  direction,  and  on  .June  21st 
Prof.  Armstrong  called  upon  the  Royal  Society  to  organise 
itself  for  the  service  of  the  State  or  forfeit  its  claim  to  the 
peerage  of  science.  All  such  efforts  are  laudable,  but,  as 
we  have  said,  sporadic  and  unorganised — in  fact,  unscien- 
tific ;  what  we  want  is  the  scientific  organisation  of  science 
to  aid  us  in  the  war,  and  we  want  it  now. 


The  National 


The  National  Registration  Bill  passed 
Begister.  ^''^  second  reading  in  the  House  of 
Commons  on  Tuesday.  The  opposition, 
both  numerically  and  in  respect  of  forceful  argument,  was, 
like  the  alleged  German  air  raid  on  Landguard  Fort,  "  hardly 
worth  notice."  We  need  not  waste  space  in  condemning 
such  obstructive  and  anti-national  efforts— the  nation  may 
be  trusted  to  recognise  its  friends.  In  our  opinion  national 
registration  is  one  of  the  imperative  necessities  arising  out 
of  our  present  national  emergency,  and  if  it  is  inquisitorial 
it  is  no  more  so  than  the  periodical  census  and  the  National 
Insurance  Act.  In  place  of  the  private  inquisitorial  attentions 
of  ladies  and  others,  it  will  afford  every  man  and  woman  an 
opportunity  for  self-examination,  and  will  enable  them 
conscientiously,  we  hope,  to  decide  whether  they  are  or  are 
not  aiding  their  country  in  her  hour  of  need.  That  will  be 
something  gained.  Not  less  important,  however,  is  it  that 
at  Buch  a  time  the  nation  should  have  at  command  com- 
plete information,  from  which  it  may  be  possible  acru- 
rately  to  jnrlge  the  extent  and  character  of  our  available 
resources.  Further,  it  may  enable  us  to  avail  ourselves 
with  greater  ctliciency  and  fui^lity  of  particular  classes  of 
labour,  knowledge  and  exjicriencc,  and  to  prevent  further 
enlistment  for  the  Forces  of  men  who  ought  to  bo  in  the 
factory  or  the  colliery,  or  keeping  the  tra(ie  wheels  turning. 
Ix)rd  Kitchener  is  stated  to  hold  tlmt  Mr.  hong's  15111  will 
enable  him  to  avoid  taking  men  who  ought  not  to  be  taken. 


At  present  without  such  a  Bill  we  are  getting  mechanics 
back  from  the  training  camp,  and  in  some  cases  from 
the  trenches,  but  the  Registration  Bill  will  give  us 
organisation  which  will  prevent  future  enlistment  of  men 
in  the  wrong  armies.  Mr.  Long  says  that  the  Bill 
is  essential  if  we  are  to  organise  the  nation  as  it 
ought  to  be  organised.  It  will  enable  us  to  effect  the 
mobilisation  of  necessary  forces  with  a  measure  of  dis- 
crimination suited  to  our  present  needs.  Mr.  Long  asserts 
that  while  supporting  those  splendid  fellows  who  are  fight- 
ing heroically  on  sea  or  on  land,  it  is  no  less  our  duty  to 
see  that  everything  possible  is  done  to  support  our 
agriculture  and  our  trade  generally,  and  certainly  our 
export  trade,  which  means  so  much  to  the  income  of  the 
nation.  With  reference  to  these  trade  matters,  he  is 
CDnstantly  being  asked  :  "  Can  you  find  me  so  many  men  ? 
I  can  employ  them  if  I  can  get  them."  Al-o  :  "  Do  you 
think  I  am  justified  in  carrying  on  my  own  industry  r  I 
do  not  know  that  it  can  properly  be  described  as  connected 
with  the  war."  When  the  machinery  contemplated  by  this 
Bill  has  been  got  to  work  it  will  be  possible  more  satis- 
factorily to  answer  such  questions.  Manufacturers  and 
workers,  too,  will  then  be  able  to  see  their  way  more  clearly 
than  they  can  do  now. 

Electrical  men  do  not  need  to  be  reminded  of  the  com- 
pleteness and  efficiency  of  the  German  system  of 
organisation — some  of  them  have  been  surprised  in  peace- 
time at  the  method  of  some  of  the  bigger  companies  who 
have  pigeon-holed  all  the  particulars  they  could  secure  of 
Britishers  whom  they  considered  "  good  men  "  technically 
or  industrially,  and  likely  at  some  time  or  other  to  be 
useful  to  them. 

Events  have  proved  that  we  hare  been  sadly  lacking 
in  respect  of  national  organisation  in  the  past.  We 
believe  that  the  present  Bill  will  be  welcomed  by  the 
vast  majority  of  the  people  because  it  enables  us  to  do  some- 
thing tangible  toward  remedying  that  defect. 


To  those  who  have  burnt  the  midnight 

Electricity       giament  in  attempts  to  provide  ways  and 

means  for  supplying  the  British  workman 

with  electricity  for  lighting  purposes,  and  have,  moreover, 

satisfied  themselves  that  it  can  be  done,  we  commend  the 

following  :  — 

In  October  last,  the  Finchley  Council  decided  to  adopt 
electricity  for  lighting  the  whole  of  the  workmen's  dwell- 
ings on  an  estate,  and  lately,  in  order  to  obtain  some  idea 
as  to  the  cost  of  supply,  tenders  were  invited  for  the  instal- 
lation work  on  the  first  100  houses. 

Of  29  tenders  received  the  lowest,  that  of  a  local  firm, 
was  for  £686  or  £720,  for  w.  or  s.d.  tubing,  and  in 
addition  the  electricity  department's  serrice  charge  would 
be  £19.  This  is  equivalent  to  from  £7  to  £7  lOs.  per 
house,  entailing,  for  a  15  years'  loan,  annual  repayments  of 
about  1 3s.  per  house.  So  much  for  electricity  :  on  the 
other  side  we  have  the  local  gas  company  offering  to  lay 
the  connections  and  carcass  all  the  first  lOO  houses  free  of 
charf/e  in  the  event  of  the  Council  deciding  to  install  gas 
there,  but  with  the  condition  that  if  the  Council  supplies 
electricity  to  any  of  these  dwellings  within  fi  years,  it  shall 
pay  the  gas  company  10s.  for  each  house  so  lighted. 

Naturally,  the  responsible  Committee  decided  in  favour 
of  gas,  while  our  last  information  goes  to  show  that  the 
Council  was  "  considering  "  the  report  in  camera.  Some 
thoughts  will  not  bear  publication. 


TnK  lead  market  has  been  very  much 
Tie  LoAt        under  the  influence  of  spcnulation, and  the 

Position.  ,  1  •    1      ,    n  1   .1  1 

sharp  reaction  which  followed  the  upward 
movement  to  £."?0  a  ton  for  September  deliveries  about  the 
middle  of  last  month  wivs  succeeded  by  a  substantial  down- 
ward movement,  which  carried  prices  to  about  ili\.  The 
market  has    been    undoubtedly   controlled  by  mere  8j>ccu- 
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lation,  and  in  America  at  all  events,  determined  efforts  have 
been  made  to  drive  up  prices  in  much  the  same  way  as  that 
witnessed  in  connection  with  spelter.  The  manipulators, 
however,  have  a  less  easy  task  before  them  in  attempting 
to  deal  in  this  way  with  lead  than  they  had  with  spelter, 
for  the  entire  basis  of  their  manipulation  of  the  latter  metal 
rested  upon  the  fact  that  (lermany  and  Belgium  between 
them  were  responsible  for  fully  50  per  cent,  of  the  world's 
production.  This  naturally  laid  bare  almost  unlimited 
possibilities  for  market  manipulation,  particularly  in  view  of 
the  fact  that  spelter  would  be  required  in  enormous 
quantities  for  the  production  of  war  munitions.  With  lead, 
however,  the  position  is  vastly  different,  (iermany  and 
Belgium  between  them  contributing  less  than  one-fifth  of 
the  world's  production.  Great  Britain  can  draw  about 
120,000  tons  from  Australia,  if  needs  be,  while  the  Spanish 
production  exceeds  200,000  tons  a  year,  and  that  of  the 
United  States  will  this  year  exceed  half  a  million  tons. 
These  considerations  must  be  taken  into  the  clearest  calcu- 
lation when  attempting  to  rig  the  lead  market,  but  may  not 
have  much  effect  upon  the  Ten  tonic- American  interests, 
backed  with  unlimited  capital  and  engaged  across  the 
Atlantic  in  making  things  as  hot  as  passible  for  the  Entente 
Powers. 

The  suspicions  entertained  regarding  the  lona  fides  of 
the  last  big  upward  movement  have  proved  themselves 
abundantly  justified  by  the  subsequent  course  of  events. 
Considerable  suspicions  were  aroused  in  high  quarters  by 
the  persistence  of  the  demand  met  with  for  lead  in  the  open 
market,  buying  being  of  the  most  vigorous  character,  and  orders 
being  carried  out  with  a  freedom  which  gave  rise  to  the 
belief  that  the  price  paid  was  really  a  secondary  considera- 
tion. It  is  no  wonder  that,  under  these  circumstances, 
suspicions  should  have  been  engendered  in  high  quarters, 
and  the  announcement  which  was  made  at  the  close  of 
last  week  that  the  Government  had  decided  to  prohibit  all 
exports  of  lead,  therefore  created  little  surprise  in  some  of 
the  best  informed  quarters. 

It  must  not  be  forgotten,  however,  that  a  complete 
embargo  upon  shipments  from  this  country  would  inevitably 
prove  a  source  of  considerable  embarrassment  to  our  Allies, 
Russia  and  France,  and  it  is  inconceivable  that  this  could 
form  any  part  of  the  British  pDlicy  at  this  juncture.  It  is 
probable,  therefore,  that  no  hindraaces  will  be  placed  in  the 
way  of  really  legitimate  dealings  with  the  countries  named, 
both  of  which  are  forced  to  supply  a  considerable  portion  of 
their  needs  from  the  London  market,  and  it  is  regarded  as 
pretty  well  assured,  therefore,  that  under  due  safeguards 
shipments  will  be  permitted. 

At  the  present  time,  the  London  market  stands  well 
below  the  level  of  New  York.  The  latter  market  has  been 
greatly  influenced  by  gambling  operations,  and  it  is  probable, 
therefore,  that  the  prices  ruling  across  the  Atlantic  repre- 
sent a  sentimental  rather  than  an  intrinsic  value.  Any 
operation  initiated  with  the  intention  of  cornering  the 
market  would  have  in  all  probability  to  be  started  in 
America,  since  the  export  regulations  on  this  side  have 
dashed  the  hopes  of  the  bull  party.  The  greatly  increased 
and  still  increasing  output  in  North  America  is  bound 
sooner  or  later  to  tell  upon  the  situation,  and  there  is  plenty 
of  lead  in  sight  in  Europe. 


OUR    FUTURE. 


Elsewhere  in  this  issue  we  give  in- 
Electrlcal       teresting  tables    showing   the  values    of 
Imports         electrical  imports  into  the  United  King- 
daring  the       ,.;,,,  „,, 
^gf_           dom  smce  the  outbreak  of  war.      The 

figures  for  the  corresponding  months  of 
the  previous  year  are  also  given.  Little  comment  is  needed  : 
the  figures  speak  eloquently  for  themselves,  and  will  enable 
the  reader  to  see  at  a  glance  the  changes  that  have  been 
taking  place.  The  most  noteworthy  feature  is  the  big 
increase  in  our  purchases  of  electrical  requirements  from  the 
United  States,  whose  total  for  the  period  is  in  the  neigh- 
bourhood of  that  for  the  business  previously  done  with 
Germany.  The  imports  from  Holland  and  Spain  are  quad- 
rupled in  value  ;  those  from  Switzerland  are  more  than 
doubled  ;  while  those  from  Italy  and  Canada  also  show  very 
considerable  rises. 


Each  succeeding  month  the  unenviable  record  of  our 
enemies  grows  worse,  and  the  judgment  of  the  civilised 
world  in  condemnation  takes  more  delinite  shape  until 
there  seems  to  be  not  the  slightest  room  for  doubt  as 
to  what  the  ultimate  issue  rtuist  be  if  following  genera- 
tions are  to  be  permitted  to  enjoy  what  we  have  latterly 
looked  upon  as  the  common  heritage — the  right  to  live  in 
freedom.  We  may  not  be  able  to  see  very  far  ahead  just 
now,  but  it  is  unthinkable  that  there  can  be  permitted  to 
remain  any  "  Kultured  "  Force  to  dominate  Europe  ;  in  the 
end  the  policy  of  frightfulness  and  terror  must  bring  about  its 
own  undoing.  It  is  that  policy  that  has  arrayed  suuh  a  com- 
bination of  nations  in  one  common  cause  against  the 
Central  Empires,  and  apart  altogether  from  the  financial 
weakness  that  seems  to  be  inevitable  for  those  Empires  for 
many  years  to  come,  there  can  be  nothing  short  of  dethrone- 
ment of  Emperors  and  Sultan  and  the  absolute  crushing  of 
those  who  with  them  have  in  less  than  a  year  mangled  the 
life  of  practically  the  whole  of  Europe  beyond  recognition. 
That  we  are  a  long  way  from  securing  that  absolute  victory 
which  is  essential,  if  such  is  to  be  the  issue,  we  all  recognise. 
The  Forces  which  stand  for  Freedom  are,  however,  now  fully 
awake,  and  are  daily  strengthening  their  resources ;  we 
shall  do  well  to  ignore  all  talk  of  peace  suggestions  and  con- 
sider anything  in  the  nature  of  a  sudden  collapse  of  the 
enemy  as  quite  out  of  the  question.  There  can  be  no 
collapse  on  the  side  of  the  Allies — we  have  got  to  see' the 
thing  through  or  we  are  lost. 

Assuming  that  in  the  foregoing  we  have  correctly  stated 
the  position,  what  bearing  has  our  observation  upon  the 
future  of  industry  ?  We,  of  course,  admit  that  we  tread  on 
very  uncertain  ground,  and  that  there  is  little  light  to  guide 
us ;  pages  of  speculative  writicg  might  be  indulged  in 
with  the  aid  of  a  little  imagination,  but  such  an  effort  would 
be  wasted.  Yet  there  are  some  things  which  seem  to  stand 
out  so  clearly  that  we  do  well  to  take  a  note  of  them  even 
at  this  early  date.  First,  we  must  recognise  that  though 
enemy  connections  with  the  outer  world  are  nearly  all  cut 
off,  German  manufacturing  ability  and  German  population, 
save  for  war  depletions,  remain.  The  financial  fabric  of 
the  German  Empire  may  collapse  when  defeat  comes,  with, 
as  some  predict,  such  a  shock  as  the  world  has  never 
before  heard,  and  the  people  may  be  crippled.  The 
nation's  goodwill  throughout  most  of  the  world  may  be 
gone.  Her  reputation  for  barbarism  may  render  her  an 
outcast  among  the  nations  of  the  earth.  But  she  will  still 
have  intact  many  vast  industrial  works  and  organisations 
which,  so  far  as  we  can  tell  at  present,  will  have  to 
be  reckoned  with.  We  sometimes  positively  assert  that 
British  money  must  not  in  fature  be  employed  to  keep 
German  factories  going,  and  if  we  were  able  to  secure  that 
that  determined  war-time  resolution  should  be  carried 
into  effect  as  a  definite  imperial  policy  throughout  these 
islands  and  in  our  Colonies,  we  should  be  able  to  handle  the 
business  because  we  have  a  sufficient  manufacturing  capacity 
therefor.  But,  much  as  we  may  desire  it,  the  indications 
are  not  as  favourable  as  they  might  be  that  such  a  prin- 
ciple would  be  unanimously  adhered  to  after  a  short  time 
— even  in  the  midst  of  this  terrible  war  are  there  not 
dissentients  .^  — and  apart  from  that  consideration,  when  we 
have  put  the  sword  into  its  sheath  and  have  resumed 
operations  more  congenial  than  shell-making,  and  are 
making  up  the  arrears  that  Treasury  restrictions  have  rightly 
imposed  upon  us,  shall  we  be  able  to  tackle  the  business 
that  will  be  offered  us  by  our  present  Allies  ?  It  seems  to 
US  to  come  down  to  this  :  the  world  has  and  will  have 
great  need  for  electrical  and  engineering  requirements.  We 
cannot  expect  to  meet  these  requirements  from  the  British 
Isles  as  our  manufacturing  facilities  and  organisation  stand 
at  present.  The  Colonies  want  ns  to  do  so.  Our  x\llies  want 
ns  to  do  so.  Are  we  prepared  or  preparing  to  undertake  the 
task  ?  Is  it  possible  to  do  so  to  any  particular  extent  under 
the  prevailing  conditions  ?  These  questions,  and  others  akin 
to  them,  must  occur  to  ns  as  we  stand  at  this  moment  faced 
with  the  unquestionable  fact  that  Germany's  industrial 
strength  is  immense,  and  her  organisation  both  scientific 
and  complete.  Mr.  Lloyd  George's  speeches  about  muni- 
tions and  the  needs  of  the  Allies  in  respect  thereof  have 
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shown  that  the  Government  has  now  a  full  appreciation  of 
the  manufacturing  resources  of  German  eno;ineerIng  and 
allied  works  and  industries.  It  is  the  whole  force  of  these 
industries  that  is  being  hurled  east,  west,  and  south,  against 
her  enemies.  This  circumstance  alone  has  revealed  the 
manufacturing  deficiency  of  these  islands.  We  have 
magnificent  works  in  many  parts  of  the  country  doing 
splendid  business  all  over  the  world,  but  some  of  our 
engineers  have  long  been  impressed  with  the  huge  works 
idea,  and  the  vast  scale  on  which  some  Continental  and 
American  electrical  organisations  have  been  conducted  has 
produced  advocates  of  the  huge  works  policy  for  ourselves 
in  order  that  we  may  manufacture  at  more  competitive 
prices.  We  are  trying  to  meet  a  large  part  of  our 
Allies'  war  requirements  as  well  as  our  own,  to  conduct 
an  essential  home  and  export  business,  and  are  putting 
down  new  works  in  various  parts  of  the  country.  We 
are  even  making  plans  for  utilising  in  some  way  every 
available  piece  of  suitable  factory  accommodation  in  gas  and 
electrical  and  other  works  in  the  metropolitan  area.  Scattered 
and  extravagant  operations,  it  is  true,  but  seemingly 
necessary  to  help  us  to  accumulate  that  vast  reserve  of 
shells,  &c.,  that  our  fighting  men  must  have. 

Is  it  to  be  anticipated  that  when  we  come  to  settle  down 
to  manufacturing  the  electrical  requirements  of  peace  for 
ourselves  and  our  friends,  our  capacity,  even  taking  into 
account  all  the  new  factories  that  we  are  now  equipping, 
will  be  sufficient,  or  so  organised  that  we  shall  be  able  to 
meet  those  needs,  and  meet  them  at  competitive  prices  f 
In  all  probability  there  will  be  no  works  deficiency  in 
Germany  and  Austria,  unless  establishments  there  meet 
the  same  fate  as  has  broken  up  those  in  Belgium  and 
Northern  France.  As  we  have  already  stated,  Belgium 
shrinks  back  aghast  at  the  very  thought  that  if  nobody  else 
can  supply  her  needs,  she  may  be  driven  into  the  arms  of 
her  worst  enemies  for  re-establishing  her  industries  and 
rebuilding  her  cities  and  towns.  Ivussia,  too,  on  sentimental 
grounds,  will  be  equally  averse  to  resuming  the  old  trading 
relations.  Italy,  as  criticisms  recently  received  from  that 
country  go  to  prove,  is  fearful  of  German  industrial 
domination,  and  her  traders  suggest  that  we  had  better  drop 
altogether  our  talk  about  capturing  German  trade  in  Italy 
unless  we  are  going  to  do  something  more  than  talk.  Yet 
it  will  be  the  manufacturing  capacity  that  will  go  far 
to  settle  these  questions  when  markets  reopen.  We  should 
like  to  see  a  statement  showing  the  actual  manufacturing 
capacity  of  the  British  electrical  and  engineering  industries, 
prepared  by  reliable  authorities,  placed  side  by  side  with 
the  probable  requirements  of  all  these  lands  of  our  Allies. 
No  doubt  manufacturers  will  feel  that  there  is  reason  for 
satisfaction  if  they  can  be  assured  that  the  after-the-war 
business  of  the  United  Kingdom  will  be  sufficient  to  fully 
and  profitably  occupy  existing  works  accommodation. 
British  and  Colonial  requirements  alone,  if  they  are  on 
only  the  same  scale  as  in  pre-war  days,  will  mean  a 
greatly  increased  demand  if  all  are  executed  here  ;  India 
will  continue  to  give  us  the  great  bulk  of  her  electrical 
business,  no  doubt ;  there  will  be  large  neutral  markets  more 
or  less  open  to  us  ;  and  at  home  we  shall  have  to  make  up 
arrears  of  work  which  will  have  accumulated  owing  to  the 
Government  embargo  on  issues  of  new  capital.  Where,  then, 
shall  we  be  placed  in  respect  to  the  question  of  manufacturing 
capacity  ?  For  the  time  being  America  has  an  excellent 
opportunity,  and  is  rightly  availing  herself  of  it  to  the  full 
extent  of  her  ability  restricted  as  even  that  is  by  the  manu- 
facture of  munitions  of  war.  Probably  the  States,  as  well 
as  Sweden  and  Switzerland,  will  continue  for  some  years 
after  the  war  to  fill  a  more  important  role  in  supplying 
those  who  cannot  be  served  from  England  and  will  not  be 
served  from  Central  Europe.  But  the  fact  will  Ftill  remain 
that  Germany's  electrical  and  engineering  manufacturing 
capacity  and  organisation  will  not  be  taken  away  so  long  as 
she  has  several  scores  of  millions  of  population  from  which 
to  draw  the  necessary  workers.  Germany  and  Austria 
have  been  losing  millions  of  men  by  death  and  disablement ; 
large  numbers  have  been  withdrawn  from  skilled  trades 
Hiicli  as  our  own.  France  has  been  losing  heavily  in  the 
Hiitiie  way,  though  probably  by  nature  of  the  country  and 
iier  occupations  the  loss  to  engineering  skilled  labour  has 
not  been  in  anything  like  the  same  proportion  to  her  total 


losses.  In  this  country  we  have  been  losing  on  a  much 
smaller  scale  because  the  bulk  of  our  men  are  still  in 
training,  and  our  loss  of  engineering  workers  may  be 
reduced  somewhat  by  calling  back  those  whom  we  need 
now  for  the  manufacture  of  munitions,  and  whom  we  shall 
need  in  the  days  to  come  in  connection  with  our  industries. 
The  ability  to  meet  future  requirements  in  all  the  markets 
in  which  we  are  interested  must  be  affected  in  a  consider- 
able measure  by  this  skilled  labour  question.  But  the 
killing  off  of  skilled  labour,  assuming  that  Germany  is 
suffering  in  this  connection  worse  than  any  of  those  with 
whom  she  is  at  war,  will  not  kill  off  her  factories,  their 
effective  systems  of  organisation,  their  technical  educational 
and  other  training  facilities  for  the  younger  generation. 
Defeat  may  bring  the  financial  crisis,  which  will  hinder  the 
immediate  renewal  of  her  world-wide  commercial  efforts, 
and  in  other  ways,  which  one  can  only  conjecture,  her  plans 
for  meting  out  complete  commercial  defeat  of  her  rivals  may 
go  wrong.  But  it  would  be  unwise  to  pretend  that  the 
excess  manufacturing  ability,  the  existence  of  a  vast 
industrial  people,  and  the  necessity  for  those  people 
accepting  very  low  wages,  will  not  have  to  be 
reckoned  with.  Their  opportunity  will  come  just  as  soon 
as  it  is  proved  to  the  satisfaction  of  possible  buyers  in 
present  enemy  lands  that  friendly  and  neutral  nations  are 
unequal  to  meeting  their  needs  at  satisfactory  prices.  We 
may  be  assured  that  Germany  will  be  prepared  to  go  such 
lengths  as  never  before  in  underselling  her  foreign  com- 
petitors ;  she  will  resort  to  all  sorts  of  devices  in  order  to 
sell  her  goods  so  disguised  that  they  shall  be  considered 
British — there  is  evidence  of  this  already.  Where  then  do 
we  stand  to-day  as  an  electrical  manufacturing  people  in 
regard  to  preparations  for  the  future  ?  Are  we  to  rest  con- 
tented with  the  truism  that  the  state  of  trade  after  the  war 
will  be  largely  controlled  by  economic  conditions  ':  Can  we 
make  no  plans — even  on  paper — for  preparing  for  those  days 
so  that  we  may  be  able  to  stand  up  against  the  poisonous 
gases  of  German  commercial  machination  backed  up  by 
industrial  organisation  and  manufacturing  efficiency  ?  Russia 
is  short  of  munitions — why  ?  She  was  not  in  days  before 
the  war  an  engineering  nation,  and  she  depended  too  largely 
upon  Germany  for  her  requirements.  England  has  been 
short  of  munitions — why  ?  We  may  have  the  full  answer 
in  due  course,  but  may  now  at  least  ask  :  Should  we  have 
had  to  go  about  London  finding  every  spare  piece  of  avail- 
able factory  accommodation  if,  instead  of  buying  so  much 
machinery  and  apparatus,  &c.,  from  Germany,  and  thereby 
strengthening  her  engineering  ability,  we  had  added  to 
our  own  factories  and  met  our  own  requirements  r 

The  British  nation  is  organising  itself  at  last  for  securing 
victory  in  the  war.  Necessity  has  driven  us  to  it,  and  we 
shall  win,  but  at  a  later  date  and  with  a  far  greater  loss  of 
life  than  if  our  organisation  had  been  different.  What  about 
the  organisation  of  our  electrical  industry  ?  We  believe  that 
it  has  improved  in  recent  years,  but  have  we  no  advisers  who 
can  tell  us  what  should  be  in  course  of  preparation  in  these 
days  in  the  industry  itself,  in  readiness  for  the  time  when 
Germany  is  freed  from  the  pressure  of  the  British  Navy,  and 
is  able  to  export  again  !'  Or  are  we  to  be  contented  with 
just  a  little  more  British  and  Colonial  preference  for  British 
manufactures  and  a  few  additional  orders  from  our  present 
Allies  •'  It  would  go  far  to  guide  us  in  our  discussions  of 
German  trade  capturing  if  we  could  tell  just  what  our 
capacity  was,  and  what  the  world  was  likely  to  retjuire  from 
us.  It  is  to  be  assumed  that  by  increasing  our  capacity, 
and,  perhaps,  by  certain  processes  of  reorganisation,  we 
could  produce  some  lines  competitively  that  we  have  not  so 
produced  recently.  AVe  have  quoted  in  our  pages  at 
different  times  the  remarkable  output  figures  of  the — to  us — 
colossal  electrical  works  of  Berlin  and  of  the  States,  and 
bigger  works  in  this  country  might  be  justified  if  we 
were  assured  of  the  necessary  skilled  labour  without 
extravagant  demands  for  its  compensation  ;  but  these  are 
questions  which  have  to  be  settled  by  manufacturers  of 
broad  view  and  financiers  of  wide  knowledge  and  large 
resources.  We  trust  that  we  have  such  men  amongst  us 
who  arc  weighing  up  these  impwrtant  questions  and  their 
])38sible  effect  upon  the  future  of  British  electrical  industry. 
All  of  us  desire  that  that  industry  in  the  days  that  are  to 
come  shall  be  free  from  the  defect*  which  have  given  rise  to 
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so  much  controversy  in  the  past.  Unless  we  arc  prepared 
to  take  some  measures  appropriate  to  so  great  an  occasion, 
can  we  expect  that  that  desired  state  of  things  will  follow 
through  our  receiving  the  crumbs  that  fall  from  the  rich 
man's  table,  while  Berlin  again  takes  a  large  part  of 
the  loaf  r 

As  we  have  referred  above  to  the  necessity  for  the  guidance 
that  comes  from  big  men  and  from  experienced  experts  we 
may  be  permitted  to  bring  these  notes  to  a  conclusion  by 
divulging  a  conversation  that  we  had  with  a  most  estimable 
German  gentleman  of  wide  experience  several  years  ago. 
Mr.  J.  StOttner,  who,  we  believe,  built  up  the  great  business 
of  the  Electrical  Co.,  Ltd.,  in  these  islands  from  the  very 
smallest  beginnings,  and  was  responsible  for  the  placing  of 
millions  of  pounds'  worth  of  contracts  with  the  Allgemeine 
Electricitilts  Gesellschaft,  in  Berlin,  was  discussing  with  us 
shortly  before  his  death  the  position  of  the  electrical 
industry  in  this  country.  That  matter  was  just  then,  as  it 
had  periodically  been,  one  of  the  main  themes  of  conversa- 
tion among  electrical  men  in  London  and  in  industrial 
districts,  and  was  being  much  written  about  in  the 
Press.  Mr.  Stottner  was  no  longer  the  representative  of 
the  concern  to  which  for  years  he  had  devoted  himself 
heart  and  soul.  He  appeared  to  speak  with  all 
sincerity,  and  what  he  said  carried  conviction.  He 
deprecated  our  scattered  and  entangled  manufacturing 
operations  ;  decried  the  habit  of  attempting  to  manufacture 
"  everything  electrical "  in  a  comparatively  small  factory  ; 
advocated  the  closing  or  else  the  complete  reorganisation  of 
many  of  our  small  factories  which  he  considered  could  not 
hope  to  manufacture  compstitively  when  they  devoted 
themselves  to  scores  and  hundreds  of  more  or  less  dissimilar 
productions  ;  he  would,  by  a  process  of  arrangement  between 
different  firms  or  companies,  concentrate  the  manufacture 
of  particular  lines  of  machinery  or  apparatus  in  specialised 
factories  run  on  a  large  scale,  in  several  selected  districts  — 
motors  here,  switchgear  there,  engines  and  turbines  somewhere 
else,  and  so  on.  This,  in  brief,  wan  the  course  advocated  by 
Mr.  Stottner,  who  knew  the  reasons  for  German  success  in 
Germany,  and  for  his  own  success  as  a  competitor  here. 
He  positively  affirmed  that  if  Britain,  as  an  electrical 
manufacturing  country,  was  ever  to  stand  up  effectively 
against  Germany  there  was  no  other  way  in  which  it  was  to 
be  brought  about.  We  give  his  views  for  what  they  are 
worch.  They  were  confidential,  and  were  those  of  a 
German — though  a  highly  respected  one  amongst  us — ^and 
we  do  not  think  that  at  this  important  juncture  of  our 
national  history  we  do  wrong  in  quoting  them.  Since  that 
date  we  have  witnessed  the  carrying  out  of  the  idea  on  a 
small  scale  in  connection  with  some  sections  of  the  industry 
in  England,  and  it  has  been  our  privilege  to  visit  works 
whose  owners  have  had  reason  for  feeling  gratified  with  the 
measure  of  success  which  had  attended  their  efforts  at  more 
or  less  strict  specialisation.  At  times  the  best  concerted 
schemes  "  gang  aft  a-gley,"  and  the  many  interests  requiring 
reconciliation,  and  needing  to  be  called  upon  to  make 
sacrifices  and  effect  compromises,  make  Mr.  StiJttner's  pro- 
position one  of  great  complexity  and  difficulty,  but  we  do 
not  consider  that  any  time  spent  considering  such  questions 
can  be  wasted  in  view  of  the  vast  changes  that  lie  ahead 
internationally. 

We  are  not  afraid  of  future  German  competition — far 
from  it,  but  we  should  like  to  see  British  electrical  industry 
availing  itself  of  the  present  opportunity  to  the  full. 

The  future  is  hidden  ;  there  may  be  surprises  ;  we  have 
a  long  way  yet  to  go  before  we  celebrate  the  defeat  of  the 
forces  which  have  broken  the  heart  of  Europe.  Our  calcu- 
lations may  be  upset,  but  we  do  well  to  make  them. 


Arranffins'  Xails    by    Magnetism. — A   machine   for 

arranging  nails  parallel  to  one  another  has  been  described  in  the 
Iron  Age.  The  nails  are  fed  into  a  shaking  hopper,  in  loads  of 
abont  half  a  ton,  which  delivers  them  into  a  spont  of  which  the 
two  lateral  walls  form  the  poles  of  an  electromagnet.  The  nails 
are  thna  brought  into  order  with  their  length  parallel  to  the 
magnetic  field,  and  are  pnshed  by  a  lever  into  a  receiver,  the  same 
action  cntting  off  the  excitation  of  the  magnet.  The  machine  is 
driven  by  a  motor  of  J-H.p.,  which  keeps  the  hopper  in  vibration. 
The  magnet  consumes  only  half  a  kilowatt-nour  per  day 


SHEATHED-'WIRE    HEATING    UNITS.' 
Bv  C.  P.  RANDOLPH. 

TuE  ordinary  construction  of  heating  units  utilises  a  metal 
or  alloy  resister,  with  mica,  glass  enamel,  porcelain,  moulded 
compound,  or  air  as  electrical  insulation.  A  large  number 
of  the  so-called  electrical  insulators  become  fairly  good  con- 
ductors at  the  temperatures  reached  by  heating ;  units,  so 
that  the  field  of  available  materials  is  narrow. 

The  general  ec]  nation  expressing  the  variation  of  elec- 
trical resistivity  with  temperature  is  log  r  =  a/y  -|-  /;, 
where  r  =  electrical  resistivity,  C  =  absolute  tempera- 
ture, and  a  and  //  are  constants,  depending  on  the  material. 


T^f^EEM^ 
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Fig.  1. — Sheathed  Wibe. 

Such  materials  as  mica,  porcelain,  the  silicates,  lime,  mag- 
nesia, etc.,  follow  this  equation  closely  between  0  C.  and 
800°  C. 

The  General  Electric  Co.,  U.S.A.,  has  developed  in  the 
last  few  years  an  entirely  new  method  of  constructing  elec- 
tric heating  units.  Fig.  1  shows  the  construction  and 
dimensions  of  a  typical  unit.  The  core,  or  electrical  resister. 


Fig.  2. — Caoss  Section  op  Sheathed-Wibe  Terminal.  I 

is  made  of  a  metal  or  alloy,  chosen  according  to  the  resis- 
tivity desired.  Air  cannot  penetrate  the  walls  of  the  sheath- 
ing, so  the  ease  of  oxidation  of  the  core  is  not  important. 


Fig.  3.— Open-Coil  s.^EATHED■WIB^;  Heating  Unit. 

The  operating  temperature  of  the  core   may  be  800'  to 
1,000°  C.     The  insulation  is  a  heat-resisting  material,  so 

*  From  the  General   Electric  Ueiiew 
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tightly  packed  that  it  is  as  hard  as  ordinary  moulded  com- 
pounds. The  sheath  may  be  steel,  copper,  or  other  metal 
or  alloy,  depending  on  the  properties  desired.  The  sheathed 
wire  is  enlarged  at  the  ends  or  terminals  so  that  the  core  is 
cool  where  it  enters  the  air,  although,  as  mentioned  above, 
the  temperature  may  be  1,000"  C.  over  the  small  section. 
Fig.  2  is  from  a  photograph  of  a  section  of  a  terminal.  In 
the  small  cross-sections  (see  a  a,  fig.  1)  the  core  may  be 
0  006  in.  diameter,  or  larger.  It  is  evident  that  the  dimen- 
sions of  the  shaathed  wire  can  be  varied  to  suit  the  require- 
ments of  each  heating  unit.  For  example,  a  length  of  wire 
for  a  large  boiler  may  have  a  terminal  1  in.  outside  diameter, 
the  core  where  it  enters  the  air  may  be  ^  in.  diameter  ;  the 
outside  dimension  on  A  a  (fig.  1)  may  be  I  in.  ;  and  the 
total  length  15  ft.  Or,  a  unit  for  a  large  japan  or  bake 
oven  may  have  a  terminal  i  in.  outside  diameter,  the  core 
in  the  terminal  may  be  yV  in-  diameter,  the  outside  dimen- 
sion on  a  A  j\  in.  and  the  length  25  ft.,  and  so  on. 


fragile  porcelain  or  mica  is  required  to  insulate  the  hot 
resister  from  ground.  This  allows  a  simple,  ragged  con- 
struction with  minimum  number  of  parts.  (2)  The  open- 
coil  unit  is  insulated  and  the  operator  cannot  get  a  shock. 
(3)  The  resister  cannot  be  displaced  and  thus  grounded. 


Fig.  7.— Sheathbd-Wiee  Hot-Plate, 


etc.  (4)  The  core  temperature  is  definite,  depending  only 
on  the  thermal  resistance  of  the  electrical  insulation  in  the 
wire  and  on  the  temperature  of  the  sheath.  Therefore  the 
design  of  sheathed-wire  heating  units  is  based  on  scientific 
calculations.     This  is  not  possible  with  other  types  of  units. 


Fig.  4. — Section  of  Cast-In  Hot-Plate,  Showing  Sheathed 
Wire  Embedded  in  the  Casting. 


The  piece  of  sheathed  wire  is  formed  into  any  required 
shape.  Fig.  3  shows  an  "  open  coil  "  unit.  In  this  type 
the  coils  are  directly  exposed  to  the  air,  and  this  is  the 
correct  design  for  heating  ovens,  &c.,  where  it  is  important 
that  most  of  the  heat  be  transmitted  from  the  unit  by 
convection  or  air  circulation.  When  the  operating  tem- 
perature of  the  steel  sheath  is  above  400°  C,  the  unit  and 
frame  are  "  calorised  "'  to  prevent  oxidation.  Except  at 
the  terminals  there  are  no  porcelains,  mica  pieces,  or  other 
insulators  to  be  easily  broken,  as  the  sheathed  wire  can  be 


NEW    RUSSIAN    CUSTOMS    TARIFF. 


Figs.  6  and  6.— Pabts  ok  Eablv  Types  of  Hot-Plate. 

supported  directly  on  metal.  The  construction  is  just  as 
ragged  and  simple  as  though  the  electrical  resister  did  not 
have  to  be  insulated. 

Fig.  4  shows  in  cross-section  another  method  of  applying 
the  sheathed  wire  in  heating  unit  construction.  A  hot-plate 
is  made  by  pouring  molten  cast-iron  directly  around  a  coil 
of  sheathed  wire.  As  a  result,  we  have  a  hot-plate  which  is 
as  strong  and  rugged  as  the  old-time  stove-lid  ;  in  fact,  it 
is  even  more  ragged,  as  the  casting  is  reinforced  with  the 
wire  ;  it  does  not  warp  or  crack. 

Figs.  .')  and  ('.  show  the  number  of  parts  used  in  con- 
Btracting  early  types  of  H.|,-in.  diameter  hot-plates.  Com- 
pare these  with  lig.  7,  showing  a  cast-in  hot-plate. 

The  advantages  of  sheathed-wire  heating  units  over  other 
constructions   may    be   summarised    as   follows: — (1)    No 

*  This  process  consists  in  formini;  k  coatini;  of  aluminium  steel 
ulloj  on  the  surface  of  the  sheath. 


(^Continued  from  page  6.) 
Pond  =  40  fnnte  =  36  lb. 
*  Imported  by  sea.     t  Imported  over  European  land  frontier, 
Manufactures  of  copper,  of  copper  alloys, 
or  of  other  metals  or  metal  alloys : — 
:2.  Articles   not  ornamented  in  relief, 
nor      engraved,      and       stamped 
articles,  even  thonerh  in  combina- 
tion   with  wood,    iron,  tin-plate, 
leather,        or       other      common 
materials  : — 
(a)  Weighing  over  6  funts  each    ... 


Old  rate. 
Roubles. 

Per  pond. 

8-00 


New  rate. 
Roubles. 


(Jj)  Weighing  5  funta  or  less  each     9 '00 

3,  Articles    ornamented   in    relief   or 

engraved  (except  stamped  articles), 
finished  or  un&nished,  and  whether 
put  together  or  in  parts  ;  also 
ornaments,  caryatides,  medallions, 
bnsts,  statues         21  00 

4,  The  articles  enumerated    in   sub- 

divisions (-0  and  (3)  of  the 
present  No.  ;  also  art  isles,  not 
specially  mentioned,  of  non- 
precious  metal  —  when  gilt, 
silvered,  or  in  combination  with 
other  costly  materials,  except  the 
articles  which  fall  under  fancy 
and  toilet  articles, 
(a)  Weighing  more  than  1  fnnt 
each  ;  also  (irrespective  of  weight) 
gilt  or  silvered  metal  in  sheets  or 
wire  (except  those  falling  under 
No.  118),  or  in  the  form  of  Per  funt. 
powder        110 

(i)  Weighing  1  funt  each  or  less  ,.,     2  20 


Per  pond. 
r    9-90' 

L  11-88+ 
J  15-07  • 
1  1808ft 


r  27-83* 
l33-39gt 


Per  funt. 
;  1-21' 
ll-4.-.Jt 
r2'42* 
I2  90?.t 


Note. — In  determining  the  duty  on  articles  imported  in  separate 
parts  ((.''.,    taken  to  pieces)  the  duty  is  oalcnlated  according  to 
the  weight  of  each  of  the  parts  taken  separately. 
Wire  :  — 

1.  Of  iron  or  steel . — 
(o)  Of  a  width  or  diameter  of  from  I'er  poud. 
>\\  mm.  down  to  1  mm.  inclusive     I  SQ 


{h)  Less  than  1  mm.  down   to  0-5 
mm.  inclusive  in  thickness 

(<■)  Less    than   <'!>  mm.     down    to 
Q-^  mm.  in  thickness  inclusive  ... 


.130 


((i)  Less  than  0  3  mm    in   thickness     4  70 

2.  Of  oopper  or  oopper  alloys  or  of  any 
of  the  metals  or  metal  alloys 
speoinod  In  No.  143  :— 


Per  pond. 

J  1-98* 

1  2  37it 

f  ass* 

I  3033t 

r  3-63* 

I  4-S,'-.j|t 

f  ,V17- 

1  6:'0S1 
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Old  rate. 

Roubles. 

(<i)  Of  a  width  or  diameter   from  Per  poud. 

12'5  mm,  down   to  05  mm.,   in- 

clasive        


735 


to 


New  rate. 

Roublen, 

Per  poud. 

f   8081* 
1   9'70it 


10-35 


(c)  Less  than  0'2  mm.  in  thickness...  U'S.'i 


rirasj' 

1  131 


(i)  Less  than  0.~>   mm.    down 

0'2  mm.  inclusive 

13  celt 
J  13-03r 
115-64)11 

Note. — All  wire  coated  with  tin,  zinc  or  other  common  metal 
pays  50  per   cent,  additional  to  the  duty  for  which  it  is  liable, 
according  to  the  category  under  which  it  falls  in  the  classification 
adopted  in  the  present  No. 
Wire  manufactures  : — 

1.  Of  iron  and  steel  : — 


(u)  Of  all  kinds,  not  specially  men- 
tioned          

((')  Iron  and  steel  wire  (even  though 
coated  with  tin  or  zinc)  covered 
with  textile  materials  or  gutta- 
percha, wire  cables  and  hawsers 
of  iron  or  steel : — 

(a)  Not  containing  wire  of  less  than 
1  mm.  in  thickness  

(/3)  Containing  wire  of  less  than 
1  mm,  in  thickness  

2.  Of  copper,  of  copper  alloys,  or  of 
similar  metals  or  metal  alloys  : — 
(a)  Of  all  kinds  not  specially  men- 
tioned   

(J)  Wire  tissues  prepared  from  wire 
having  a  diameter  of  : — 

(o)  From  1  down  to  02  mm.  incla- 
sive 


Per  poud. 
600 


{/J)  Of   a   diameter 
0'2mm 


of    less    than 


Per  poud. 
/  6-60* 
1  -•92t 


r6-i6* 

1.7-39it 

r770* 
l9-24t 


ri2-37i* 
1 14'85t 


r  17-82* 
L2r38ft 

ri9-47* 
I  23-36st 


(c)  Wire  (even  in  the  form  of  a  bunch 

r  or    cable)  covered    with    textile 

materials,     gutta-percha,    caout- 

m^        chouc,  or  other  common  materials, 

the  diameter  of  the  separate  wires 

2trr,         being  : — 

(o)  0'2  mm.  or  more 16'20  f  17'82* 

L21-38-?t 

(/3)  Less  than  0'2  mm 17'70  f  19'47* 

l23-36{t 
Note. — Metal  wire  of  all  kinds,  and  also  all  manufactures  of 
metal  wire,  covered  with  silk,  whether  such  silk  be  mixed  with 
other  textile  substances  or  not,  pay  the  respective  duties  specified 
in  the  present  number  increased  by  50  per  cent. 

Per  pond.     Per  poud. 
3.  Electrical  cables  of  all  kinds        ...         670  r7'37* 

I  8-84tt 


NOTK— Under  the  old  tariflf  metals  and  metal  manufactures  men- 
tioned paid  duty  under  these  numbers,  even  if  they  were  coated  by 
any  process  (by  galvanising,  by  the  application  of  a  layer  of  molten 
metal,  by  passing  between  rollers  or  in  any  other  way)  with 
common  metals  ;  provided  that  the  superimposed  coating  did  not 
exceed  25  per  cent,  of  the  total  weight  in  the  case  of  the  metels 
and  metal  manufactures  mentioned.  In  cases  where  the  super- 
imposed coating  of  metal  exceeded  the  limit  of  25  per  cent ,  the 
metals  and  manufactures  enumerated  paid  the  duties  or  surtaxes 
fixed  by  the  tariff  for  the  superimposed  metals. 

( To  be  continued.') 


WAR    ITEMS. 


British  Insulated  and  Helsby  Cables,  Ltd. — .\n  announce- 
ment has  be«n  issued  by  the  secretary  (Mr.  S.  Kerfoot)  that 
the  company  is  about  to  invest  a  large  sum  in  the  War  Loan, 
but  at  present  the  directors  do  not  propose  to  divulge  the 
amount.  At  the  present  time  the  company  is  busily  engaged 
on  manufacturing  power  feeder  cable,  and  some  orders  have 
been  transferred  to  the  United  States.  In  view  of  the  short- 
age of  male  labour  due  to  the  large  number  of  men  enlisting 
from  the  works,  the  company  is,  as  far  as  practicable,  intro- 
ducing female  labour,  and  numbers  of  girls  are  being  trained 
systematically  for  work  on  light  machines.  A  new  building 
which  has  recently  been  erected  has  been  set  apart  for  female 
labour,  and  light  machines  for  the  main  works  installed 
there.  Although  skilled  workmen  are  difficult  to  obtain, 
a  system  of  day  and  night  shifts  has  been  established  with 
very  satisfactory  results. 

Openings  in  Italy. — We  have  received  from  the  British 
Chamber  of  Commerce  in  Italy  lists  Nos.  20  and  21  of  open- 
ings for  British  articles  in  Italian  markets,  from  which  we 
e.\tract  the  following.  Many  of  the  firms  inquiring  formerly 
did  business  with  German  and  Austrian  houses  and  now  seek 
British  connections: — 

No.  836. — Agent  at  Campobasso  requires  agencies  for  sundries  (or  electric 
light  installations. — C.L.A. 

No.  845. — Firm  at  Rome  wish  to  represent  manufacturer  of  industrial 
machinery,    tools,    ironmongery,    brass-ware. — F. 

No.  874. — Engineer  at  Rome  wishes  to  represent  British  firm  supplying 
electro-mechanical    machinery. — R.A.P. 

No.  880. — Firm  at  Turin  seeli  agencies  for  sundries  for  motors  cars,  electric 
lamps  and   material. — T.B.B. 

No.  885. — Engineers  at  Genoa  wish  to  take  up,  on  commission,  agencies 
for  electrical    material,   and   especially  for   steamers. — G.O.B. 

No.  894.— Old-established  firm  at  Genoa  wish  to  take  up  agencies  for  oil, 
gas,   and   benzine    motors,    lubricants,   oils,    machine    tools,   machinery. — G.R.T. 

No.  908. — Engineer  at  Rome  seeks  agencies  for  Italy  for  electric  machinery 
.ind    machine   tools.— R.A.R. 

Petrograd  Electricity  Worlis. — Having  come  to  a  decision 

on  the  purchase  of  the  concessions  of  the  electric  lighting 
enterprises,  the  Petrograd  authorities  are  inquiring  into  the 
methods  of  lighting  adopted  in  other  towns.  With  this 
object  in  view,  inquiries  have  been  addressed  to  all  the  large 
towns  of  America,  Europe,  and  Australia.  The  Petrograd 
Council  is  desirous  of  profiting  by  the  experience  of  other 
towns  for  the  purpose  of  improving  both  its  electric  and  gas 
lighting  systems. 


OUR    ELECTRICAL    IMPORTS    DURING    THE    WAR    PERIOD. 

1813-4. 


From 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apl. 

May. 

Totals. 

Russia,   etc.     . 

.     ^12,034 

£l&fil9 

^14,199 

£13,404 

£27,156 

£18,943 

£22,783 

£16,021 

£12,609 

£21,992 

£175,160 

Germany 

..      123,562 

133,908 

148,409 

134,883 

146,858 

133.110 

159,634 

181,521 

159,821 

167,730 

1,488,436 

Holland 

1,12.3 

2,.328 

2,322 

6,218 

2,799 

1,74-2 

1,211 

4,475 

1,170 

1,089 

24,477 

Belgium 

20,685 

20,394 

15,2.32 

13,185 

26,968 

15,732 

15,671 

21,028 

12,002 

15,476 

176,373 

Prance 

7,963 

11,849 

21,095 

13,122 

12,857 

12,790 

17,608 

12,322 

11,196 

12,172 

132,974 

Switzerland 

3,379 

3,669 

6,596 

5,111 

9,68.9 

6,440 

4,296 

7.892 

2,394 

6,542 

56,005 

Italy 

3,201 

4,591 

3,771 

13,862 

7,015 

4,9.34 

4.367 

5,-538 

7,362 

4,306 

58,947 

Axistria 

2,029 

1,848 

2,.548 

3,383 

1,956 

1,121 

1,518 

1,761 

1,4.37 

1.6,36 

19,237 

Spain 

550 

99 

442 

415 

566 

686 

662 

788 

410 

144 

4,762 

U.S.A. 

42,595 

57,885 

51,242 

54,954 

58,433 

62,462 

42,944 

40,797 

64.521 

59,564 

535,397 

Canada,  etc. 

180 

151 

360 

400 

550 

215 

250 

416 

283 

227 

3,032 

Total 

..   je216,301 

^9252,741 

^266,216 

£258,937 

£294,844 

£258,175 

£270,944 

£292,559 

£273,205 

£290,878 

£2,674,800 

From 

Aug. 

Sept. 

Oct. 

Nov. 

1914-S 

Dec. 

Jan. 

Feb. 

Mar. 

Apl. 

May. 

Totals. 

Russia,  etc. 

£i,3.V 

^7,429 

£11,075 

£20.237 

£9,532 

£11,946 

£6,932 

£16,881 

£5,490 

£13,382 

£107,241 

Germany 

24,953 

— 

— 

— 

— 

— 

— 

— 

— 

— 

24,953 

Holland 

7,736 

9,424 

12,342 

8,704 

8,964 

8,605 

18,137 

13,438 

7,.570 

6,912 

101.832 

Belgium 

3,755 

18,700 

4..398 

495 

10 

88 

— 

— 

— 

— 

27,446 

France 

3,208 

3,250 

8,320 

10,845 

6,974 

5,363 

6,&50 

9,423 

10,368 

13,720 

78,321 

Switzerland 

1,030 

3,574 

9,.542 

7,064 

13,016 

7,503 

6,479 

23,787 

9,274 

36,539 

117,808 

Italy 

1,624 

4,102 

5,0.36 

2.922 

36,808 

4.738 

2,483 

9,072 

9,874 

10,053 

86,712 

.\u8tria 

665 

— 

— 

— 

— 

— . 

— 

— 

— 

— 

665 

Spain 

52 

1,213 

684 

2,180 

2,264 

1,995 

4,351 

867 

3,584 

3.850 

21,040 

U.S.A. 

39,426 

63,441 

116,482 

148,7.57 

1&3,867 

198.596 

171,696 

129.:%1 

184.202 

184,319 

1,400,167 

Canada,   etc. 

245 

41 

552 

365 

19,868 

293 

582 

910 

390 

63 

23,309 

Total 

..     ^687,031 

;eill,174 

£168,431 

£201,569 

£261,303 

£239,127 

£217,510 

£203,759 

£2.30,753 

£268,838 

£1,989,494 
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THE    ELECTRICAL    REVIEW.  [Voi.77. 


No.  1,963,  July  :>,  19ir>. 


Llectricity  M'orkers  and  War  Radfies.— In  the  House  of 
Commons  on  Kriilay,  Mr.  Touclic  ;iskcd  the  Under-Sccretarv 
of  State  for  War  whether  lie  \vo.<;  aware  that  the  manager  of 
the  Ileston  and  Isleworth  Kloctricilv  WorUs,  in  re.sponse  to 
an  application  for  war  badj^es  for  certain  skilled  employds 
on  his  staff,  made  on  June  4th,  and  containinfT  names  of 
nrnis  enijaged  on  Government  work  to  which  power  was 
being  supplied  by  his  works,  was  informed  that  the  issue  of 
olhcial  badges  could  not  be  authorised  on  the  ground  that 
no  power  was  being  supplied  to  any  factorv  manufacturinij 
munitions  of  war;  that  his  application  was  made  as  the 
result  of  a  communication  from  the  War  Office  to  the  Secre- 
tary of  the  .Associated  Municipal  Electrical  Engineers 
(Greater  London),  of  which  association  he  was  a  member  in 
which  it  was  stated  that  a  svstem  had  been  instituted  bv 
which  badges  for  skilled  emplov(5s  of  suitable  age,  and 
willing  to  enlist  if  called  upon  to'  do  so,  could  be  obtained 
on  application  to  the  War  Office;  and  that  the  application  of 
this  svstem  was  suggested  bv  the  militarv  authorities  to  the 
Associated  .Municipal  Electrical  Engineers  (Greater  London) 
as  a  means  of  retaining  their  skilled  employes?  Was  he 
aware  that  the  attitude  of  the  War  Office  towards  apolica- 
tions  for  badges  did  not  seem  in  accord  with  the  official 
statement  to  the  effect  that  several  electrical  companies  had 
been  offered  such  badges  for  issue  to  men  of  recruitable  a^e 
who  would  be  willing  to  enlist  in  the  event  of  an  emer^enf'^ 
would  he  say  why  there  was  an  inequality  of  treatment  in 
regard  to  the  issue  of  badges  to  skilled  employi^s  of  elec- 
trical services;  and,  if  it  represented  a  change  "of  attitude 
would  he  consider  the  advisability  of  its  modification,  with 
a  view  to  granting  badges  to  skilled  employ(^s  of  the  Heston 
and  Isleworth  Electricity  Works  and  to  the  employiis  of 
other  companies  similarly  situated  ?— Mr.  H.  W.  Forster- 
There  has,  as  vet.  been  no  change  in  the  procedure  as  re- 
gards the  issue  of  badges  to  employes  at  electricity  power 
stations.  Ihe  position  is  as  stated  in  the  first  part  of  the 
question  of  the  hon.  member,  but  the  power  stations  must 
be   supplying  power  for  the  manufacture   of  munitions    of 

Another  question  was  asked  in  the  House  of  Commons  on 
-Monday.  Mr.  fouche  asked  why  the  issue  of  war  badges 
to  employes  at  electric  power  stations  was  limited  to  stations 
supplying  power  for  the  manufacture  of  munitions  of  war 
and  was  refused  to  other  po\ver  stations,  although  many  of 
them  were  supplying  power  to  private  firms  engaged'  on 
Government  work  and,  even  when  not  doing  so,  had  been 
asked  by  the  military  authorities  to  prevent  skilled  employ(5s 
trom  enlisting,  and  so  to  preserve  the  efficiency-  of  electric 
services  ■'  \\  as  it  now  desired  to  pre'serve  effidiencv  only  in 
cases  where  the  stations  supplied  power  for  the  manufacture 
of  munitions,  pr  was  it  the  wish  of  the  Government  to  have 
all  power  stations  sufficiently  manned  ?  Why  did  the  mili 
tap-  authorities  ask  them  to  retain  their  skilled  men  while 
refusing  to  issue  badges  to  make  it  easier  for  them  to'  do  so 
even  where  the  men  were  willing  to  give  an  undertaking  to 

~L  i^f  f^  "a^t""-^  ^^'^^  ^"y  '^'^^"Se  in  this  procedure 
contemplated  .^— Mr.  Forster,  in  reply,  said  he  had  nothing 
to  add  to  the  answer  which  he  gave  last  week,  except  tha" 
under  the  new  Munitions  of  War  Act  the  making  of  regula- 
tions with  regard  to  the  issue  of  war  badges  to  per'sons 
engaged  on  munitions  or  other  «-ar  work  'had  now  been 
transferred  to  the  Ministry  of  Munitions. 

Scottish  Electrical  Contractors  and  Munitions.— In  the 
course  of  a  circular  on  munitions  of  war,  issued  bv  the  Edin- 
burgh Branch  of  the  Electrical  Contractors'  Association  of 
Scotland  to  their  employ.4s,  it  is  e.xplained  that,  at  a  meeting 
ot  the  Association  it  was  unanimously  agreed  to  endeavou? 
to  get  representation  on  the  Committee  which  will  be  en- 
trusted with  the  duty  of  carrying  out  the  Government  scheme 
in  connection  with  munitions  of  war  for  Edinburgh  district 

If  acceptable,"  the  circular  proceeds,  "  we  propose  to  offer 
to  divide  our  own  personal  time  Ix>twe<:n  the  conduct  of  our 
own  business  and  any  assistance  we  can  give  in  furthering 
this  \york.  Personally,  we  woukl  like  to  have  an  expression 
of  opinion  from  each  individual  employ.^,  in  our  employment 
if  he  would  be  agreeable  to  assist  in  this  duty  to  our  country 
As  a  hrst  proposa  ,  we  would  suggest  that,  sav.  twelve  hours 
a  day  be  a  working  day,   half  of  which  would   be  given  to 

Hme°nn\T''.  ''"''  Yll  '°.  "'""i'io"«  »'  ^var;  sonie  spare 
time  on  .Saturday  and  Sunday  could  also  be  devoted  to  this 
work  In  the  event  of  the  employ^  being  willing  to  offer 
assistance  through  the  firm  he  is  asked  to  return  a  slip 
which  IS  annexed  duly  signed,  .so  that  the  Association  can 
bring  the  matter  before  the  proper  authorities.  There  is  of 
course,  nothing  binding  in  this  meantime.  The  slip  is  in  'the 
fo  lowing  terms:-"  I  am  willing  to  co-operate  in  such 
scheme  of  work  as  may  Ix-  arrange,l  for  the  electrical  trade  '• 
Inc  Idea  IS  that,  if  the  authorities  approye,  the  masters  aiid 
men  in  th<>  electrical  trade  may  put  in  .six  hours'  work  per 
day  at  munition.s  in  three  or  four  diff<rent  .shifts  at  a  cenlral 
workshop  ,n  Edinburgh.  It  is  al.so  thought  to  1h>  desirable 
that  ,-.rr;.ngem<.n(s  should  be  made  to  furnish  those  who  arc 
willing  to  do  niiinilion  work  with  work  in  the  citv  and  so 
prevent  them  going  to  other  centres. 

Restricted  LlfihtJnA  Prosecutlon.-Tho  '■  Times  "  reports 
tlia  on  July  2m.I,  at  the  Thames  Police  Court,  Erne.st  A. 
Millb;mk-,  bu Irher  Commerci.d  Koa.l,  E.,  was  finc<l  i;20  for 
having  a  brilliant  light  in  his  shop,  contrary  to  the  provi.sions 

June   lOlh   the  defendant  had  a  powerful  electric  light  just 


inside  his  shop,  which  threw  a  sheet  of  light  on  the  footway 
and  a  Ix^ain  right  across  the  roadway.  In  the  shop  were 
four  other  electric  lights  of  the  same  power. 

Munition  Volunteers.— It  is  announced  that  the  total  num- 
ber of  war  munition  volunteers  enrolled  up  to  and  includint! 
.Sunday  last  was  67,650,  and  it  is  anticipated  that,  as  only 
skilled  men  in  employment  in  certain  occupations  were  to  be 
accepted,  the  great  bulk  of  these  will  prove  efficient.  Mr 
Lloyd  George  says  that  a  certain  proportion  of  them  cannot 
x;  moved  from  their  present  occupations  without  detriment 
to  the  national  interest. 

The  Eastern  Telegraph  Co.  and  the  War  Loan.— It  is  re- 
ported  that  the  Eastern  Telegraph  Co.,  entirely  without 
charge,  cabled  the  text  of  the  War  Loan  terms  throughout 
the  world,  and  the  result  should  be  to  secure  a  large  volume 
ot  support,  lo  have  sent  such  a  message  privately  would 
have  cost  an  enormous  sum  of  money.  The  companv's 
action  was  entirely  voluntary. 

After  the  War  Trade  Policy.— Mr.  Asquith  stated  in  the 
House  of  Commons  on  Monday  that  he  was  not  vet  in  a 
position  to  make  any  statement  concerning  the  appointment 
of  a  committee  to  consider  the  question  of  promoting  and 
safeguarding  British  trade  in  other  countries  after  the  war 


LEGAL. 


OsRAM  Lamp  Litigation. 
(Continued  from  page  32.) 

De.  Passmoee  was  further  croaa-examined  by  Mb.  Teebell 

The  defendants'  filaments  are  made  by  errlndingr  together  metallic 
tungsten  and  what  has  been  called  a  binding  material  .'—Yes. 

You  siy  that  the  binding  material  when  it  is  destroyed  by  heat 
leaves  a  substantial  quantity  of  carbon  in  the  form  of  coke  ?— Yes 

What  is  left  behind  is  coke  with  the  metal  mixed  up  with  it  and 
held  together  by  it .'  —Yes. 

That  is  the  plaintiffs'  case  .' — Yea. 

And  you  say  we  get  it  held  together  in  both  the  plaintiffs'  process 
and  our  process  by  means  of  occluding  it  in  a  mass  of  coke.  Is  that 
right  .' — Yes,  wrapped  up,  as  it  were. 

Oar  case  is  that  the  quantity  of  what  has  been  caUed  binding 
material  that  we  use  is  so  small  that  the  residue  of  coke  is  not 
sufficient  to  bind  the  particles  together.     Do  you  appreciate  that  : 

You  deny  it  ,' — Yes. 

The  plaintiffs'  specification  says  that  to  get  rid  of  the  carbon 
and  at  the  same  time  not  to  convert  your  metal  into  oxide  yon 
use  a  mixture  of  steam  and  hydrogen  ? — Yes.  ' 

You  admit  that  the  hydrogen  defendants  use  is  free  from  vaponr 
at  the  time  they  use  it  .'—Yes,  when  it  comes  in  at  the  top,  before 
it  reaches  the  filament. 

The  case  for  the  plaintiffs  is  :  This  hydrogen,  although  it  is  per- 
fectly dry  when  it  comes  in,  forma  water  vaponr,  and  the  water 
vaponr  acts  in  the  way  of  the  plaintiffs'  specification  .'—Yes. 

Now  let  me  put  defendanta'  case.  Defendants  say  :  We  have  got 
in  our  filament  not  free  carbon,  but  carbide  of  tungsten,  at  the 
stage  in  which  it  is  going  to  ba  submitted  to  the  current  of 
hydrogen  .' — Yea. 
They  say  we  have  also  got  oxide  of  tungsten  .' — Yea. 
And  they  aay  :  What  happena  is  this  :  when  the  carbide  of  tung- 
sten is  made  red-hot  in  contact  with  the  oxide  of  tungsten,  the 
reaction  that  takes  place  is  that  the  carbon  of  the  carbide  combines 
with  the  oxygen  of  the  oxide  and  produces  carbonic  acid,  or  car- 
bonic oxide  ? — Yes. 

Carbonic  acid,  or  carbonic  oxide,  is  the  result  of  both  what  the 
plaintiffs  say  happens  and  what  the  defendants  aay  happena  .'—Yes. 
But  plaintiffs'  case  is  the  formation  of  a  vaponr  first  and  the 
vapour  acting  upon  the  carbon  that  way  .'—Yes. 

Defendants'  case  ia  no  formation  of  vapour,  but  the  carbon 
acting  upon  the  oxide  directly  and  forming  carbonic  oxide  '— Yef. 
Of  course  there  are  other  larger  issues  as  to  whether,  even  if 
you  are  right  on  that,  we  are  within  the  specification,  but  on  the 
point  we  are  now  fighting  that  ia  the  difference  .'—Yes,  I  under- 
stand. 

There  is  another  process  in  which  we  use  a  vacuum  instead  of 
hydrogen  .' — Yes. 

We  say  in  that  vacuum  the  carbon  of  the  carbide  ot  tungsten  or 
carbon,  as  it  may  be,  combines  direct  with  the  oxide  of  tungsten 
and  forms  oarbonio  oxide  or  oarbonio  acid  .' — Ves. 

Yon  say  No,  there  is  this  binding  material  which  starts  being 
destructively  distilled  .' — Yes. 

You  say  there  is  moisture  given  off,  and  that  the  moisture  acts 
upon  the  carbon  exactly  as  it  did  in  the  other  case  that  I  put  to 
you  .'—Yes,  but  I  do  not  say  that  the  whole  of  the  moisture  comes 
from  the  destructive  distillation.  It  is  present  in  the  tube.  It 
probably  comes  from  the  wall  of  the  tube.  The  tube  is  full  of  air 
which  is  laden  with  moisture.  You  pump  the  greater  part  of  that 
air  out  and  you  pump  the  greater  part  of  the  moisture  out,  but 
yon  still  leave  some  in. 

But  experimentally  you  do  not  prove  that  /—No. 

Then  what  wo  are  fighting  about  at  prenent  is  :  (1)  What  is  the 

real  reaction  that  takes  place  in  both  the  hydrogen-Hawing  fnmM« 

and  the  vacuum  furnace  ;  and  (2)  if  there   is   any  water  vaponr 

where  doe«  it  oome  from,  and  what  docs  it  do  ?— Yes.  ' 
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Mr.  Walter  :  Do  I  underBtand  that  you  supgeat  further  that 
your  binding  material  does  not  leave  any  carbon  ' 

Mr.  Tkkreli.  :  No,  I  have  not  eaid  that.  All  I  have  eaid  ia  that 
there  ia  carbon,  but  it  ia  in  the  form  of  carbide  formed  in  the  firat 
furnace. 

Dit.  Passmore  (proceeding;)  said  the  invention  in  Just  and 
Hanaman'a  German  apecification  154,262  was  the  same  as  that 
which  was  in  the  struok-out  part  of  the  plaintiflfs'  specification. 
It  is  a  prooesa  for  gettiner  the  carbon  out  chemically  .' — Yes. 
And  whatever  carbon  is  removed,  that  carbon  is  removed  by 
being  converted  into  carbonic  acid  or  carbonic  oxide  or  both  .' — I 
have  never  examined  which  it  ia,  but  carbonic  oxide  ia  what  ia 
given  in  the  reaction. 

Juat  and  Hanaman  says  :  The  reaction  that  takes  placea  in  my 
specification  ia  that  the  carbon  takea  the  oxygen  direct  from  the 
tungsten  compound  .' — Yea. 

Now  come  back  to  the  plaintiffa'  specification.  There  an 
equation  ia  given  for  removing  residuary  carbon  by  presenting  it 
to  an  atmoaphere  of  tungsten  oxychloride,  which  providea  the 
oxygen  .' — Xee. 

And  the  carbon  is  removed  by  that  oxygen  in  the  form  of 
carbonic  oxide  without  first  forming  water  vapour  .' — Y'es. 

Proceeding,  Counael  dealt  with  Bottome'a  apecification,  and 
suggested  that  the  patentee  described  a  process  by  which  he  got 
carbon  and  metallic  tungsten  mixed  together  very  intimately, 
which  Bottome  said  was  to  be  treated  with  steam  and  hydrogen. 

Witness  admitted  that  the  steam  would  remove  the  carbon,  or 
gome  of  it,  and  that  the  hydrogen  actad  as  a  protective  atmosphere 
to  the  tungsten. 

The  result  is  a  metallic  tungsten  filament  ? — Bottome  tells  you 
the  result  ia  a  carbon  filament  strengthened  with  tungsten.  He 
had  no  idea  that  all  the  carbon  should  be  removed,  apparently. 

Except  that  the  result  of  Bottome  is  a  filament  which  is  partly 
composed  of  carbon  and  partly  composed  of  tungsten,  is  there  any 
difference  in  the  process  used  by  Bottome  and  the  proceaa  uaed 
by  the  plaintiffs'  specification  as  regards  decarbonisation  ' — You 
start  off  with  cotton  fibres,  but  apart  from  that,  no. 

Then  so  far  as  the  action  of  steam  upon  the  carbon  in  the 
presence  of  tungsten  goes,  it  being  preserved  by  an  atmosphere  of 
hydrogen,  it  is  the  same  ? — Y'es. 

Lodyguine  gives  you  all  the  reasons  why  a  metal  filament  ia  a 
desirable  thing  to  get  .'^Y'es. 

And  if  it  required  invention  to  distinguish  the  metals  that  will 
form  a  filament  from  those  that  will  not,  he  has  done  it,  has  he 
not  .' — He  makes  a  statement  there  which  I  do  not  accept  as 
correct. 

You  have  told  me  when  I  have  been  dealing  with  prior  specifica- 
tions that  they  did  not  give  yon  enough  information  .' — In  the 
specification  sued  upon  there  ia  enough  information  for  any  man  to 
make  a  filament  with. 

But  I  anggeet  to  you  that  there  ia  plenty  of  information  in 
plaintiffs'  specification  by  which  a  man  would  not  make  a  filament 
»t  all  i' — Not  as  used  by  a  practical  man,  I  think. 

In  the"  Z  "  case  it  waa  contended  by  the  plaintiffa  that  the  hydrogen 
pvaamoiat  when  it  waa  used  .'—So  it  was. 
And  the  Judge  found  that  it  was  .' — Yes. 

Sir  Jas.  Dewar,  F.R.S.,  also  gave  evidence.  He  said  he  had 
nothing  to  add  to  Dr.  Passmore's  description  of  the  defendants' 
process. 

Having  seen  the  process  and  having  carried  out  experiments  on 
that  process  afterwards,  will  you  tell  my  Lord,  pursued  Mb. 
CoLEPAx,  whether  or  not  carbon  is  removed  chemically  /  — 
Certainly. 

In  what  form  is  the  carbon  removed,  that  ia  to  say,  what  is 
the  chemical  compound  or  compounds  of  carbon  found'as  it  is 
removed  / — The  only  chemical  compounds  could  be  some  oxidised 
form  of  carbon. 

I  understand  it  is  suggested  that  in  the  defendants'  process,  in 
the  first  stage  of  heating  to  950°  C,  the  carbon  enters  into  com- 
bination with  the  tungsten,  and  I  think  it  ia  auggested  to  form 
carbide  of  tungsten.  Would  such  a  formation  of  carbide  of 
tungsten  be  in  accord  with  what  is  known  with  reference  to  the 
nature  of  carbide  of  tungsten .' — Certainly  not.  I  was  well 
acquainted  with  Prof.  Moissan,  who  was  the  first  to  produce 
carbide  of  tungsten,  but  that  waa  produced  in  the  electric  furnace, 
the  temperature  being  at  2,00i)°.  There  he  got  a  definite  molecule, 
composed  of  two  atoms  of  tungsten  and  one  of  carbon,  but  any 
form  of  so-called  tungsten  containing  carbon  was  always  produced 
at  the  highest  temperature  of  the  furnace  where  the  tungstic 
oxide  was  reduced  directly  with  carbon  or  coke. 

So  far  as  chemical  knowledge  and  literature  goes,  T  take  it  you 
know  of  no  justification  for  the  suggestion  that  at  a  temperature 
of  950'  C,  any  carbide  of  tungsten  is  formed  by  the  interaction  of 
carbon  and  tungsten  or  carbide  and  tungsten  ? — It  ie  quite 
impoaaible.  From  knowledge  of  tungsten  compounds,  I  say 
all  these  carbides  that  have  been  revealed  are  high-temperature 
electric-furnace  products. 

Db.  Otto  Obeblandee  said  in  evidence  that  he  had  been 
practising  in  England  as  a  consulting  chemist  since  1906.  He  was 
approached  by  Mr.  Hirst,  chairman  of  the  fieneral  Electric  Co., 
who  were  now  sole  selling  agents  under  the  .lust  .'*:  Hananian 
patent,  with  a  view  to  making  inquiries  to  enable  them  to  make 
filaments  similar  to  the  filaments  known  in  the  Osram  lamps.  At 
that  time  the  General  Electric  Co.  had  no  interest  in  the  Just  and 
Hanaman  apecification.  In  1907  he  put  the  Juat  &  Hanaman  apeci- 
fication into  practice,  and  made  filamenta  from  it.  It  was  not 
necessary  to  submit  them  to  any  equalising  process,  because  they 
were  sufficiently  uniform  when  made. 

Mb.  Hughes,  in  opening  the  defence,  said  there  was  nothing 
novel  in  the  mixture  of  a  finely-divided  metal  with  an  organic 


binding  material  when  Juat  and  Hanaman   published  their  speci- 
fication in  1901.    That  idea  was  quite  well  known  in  connection 
with  osmium  filaments,     of  the  mixture  of  tungsten  and  binding 
material.  Just  and  Hanaman  said  that  filaments  were  to  be  formed 
"  in  the  usual  manner."     <  >a  that  a  question  would  also  arise.     In 
defendants'  view,  the  usual  manner  in  1901  was  what  was  called 
by  way  of  distinction  the  soft-paste  process,  a  process  by  which  a 
relatively  small  quantity  of  metal   mixed  with  a  relatively  large 
quantity  of  binder  was  squirted  through  a  die  at  a  pressure  of  a 
few  pounds  to  the  sq.  inch.     The  process  by  which  apaate.  so  hard 
that  it  was  to  the  touch  almost  like  metal,  was  squirted  through  a 
die  of  less  than  ..!|jthof  an  inch  at  a  pressure  of  20  tons  to  the 
sq.  inch  was  subsequent  to  1904.     Again,  for  the  purpose  of  car- 
bonising the  filament.  Just  and  Hanaman  preacribed  that  electric 
current  should   be  passed  through  it.     That  was  an  essential  part 
of  the  specification.     In  fact,  the  only  way  of  heating  the  filament 
for  this  purpose  known  at  that  time  waa  by  the  passage  of  current 
through  it.     It  was  said  on  behalf  of  the  plaintiffs  that  the  only 
object  of  passing  the  current  through  the  filament  was  to  rai'ie  it 
to  a  high  temperature.     But  the   language  of  the  specification 
would  indicate  that  it  must  be  done  in  this  way.     At  any  rate,  no 
one  could  tell  in  1904,  and  he  doubted  if  anyone  could  tell  now, 
whether  the  reaulta  of  passing  a  current  of  electricity  through  the 
filament  and  the  results  of  external  heating  would  be  the  same.     It 
was  obvious  that  the  results  might  be  totally  different. 
Hia  LoBDSHiP  :  I  should  say  no  one  could  tell. 
Mr.  Hughes  :  No  one  knew  at  that  date.      But,  my  Lird,  the 
patentee  ia  in  thia  position.     He  has  said  :  Do  it  by  the  passage  of 
current.      If  he  knew  at  that  time  it  could  bs  done  in  another 
way,  he  was  bound  to  say  so.       If  he  did  not  know,  and  a  new 
proceaa  has  arisen  since  then,  it  is  not  within  the  patent.      Pro- 
ceeding, counsel   submitted  that  if  the  patentee  knew  that  this 
process  could  be  carried  out  by  external  heating,  he  had  carefully 
excluded  it  from  the  patent.       At  any  rate,  he  knew  that  if  he 
claimed  that  it  could  be  done  by  external  heating,  and  it  turned 
out  that  it  could  not,  the  validity  of  the  patent  would  be  jeopar- 
dised.    Moreover,  the  passage  of  current  through  the  filament  was 
essential  to  the  equalising  process,  necessary  when  dealing  with 
the  soft-paste  filaments  of  1904,  liut  unnecessary  when  dealing 
with  the  harder  filaments  it  was  now  possible  to  turn  out.      Such 
as  it  was,  the  patentee  had  obtained  the  advantage  of  limiting  the 
patent.      With  that  he  must  also  take  the  disadvantagea.      The 
defendants  did  not  use  the  passage  of  current  through  the  fila- 
ments at  all.    The  filaments  were  taken  in  bundles  of  some  han-. 
dreds  at  a  time  and  heated  in  a  furnace.     True,  the  furnace  waa 
electrically  heated  ;    but  that  was  a  mere  method  of  getting  the 
heat  and  was  immaterial.      The  defendants  used  a  furnace  heat 
instead  of  heating  by  current  ;    and  the  practical  difference  there 
was  enormous.      For  one  thing  it  saved  the  direct  handling  of 
each  of  these  minute  filaments.      But,  in  truth,  the  two  systems 
were   hardly   capable  of    being    compared.      On    this    point    he 
submitted     there    was    clearly    no    infringement.      The      next 
point  to    ba    considered    waa    one  to   which    most    of    the    evi- 
dence  had  been  directed.      That  was  the  atmosphere   in  which 
the  removal  of  the  carbonised  binder  was  to  be  carried  out.    On 
that  point  Just  and   Hanaman  were  clear.      Accordinjf   to   the 
specification  sued  upon,  that  was  to  be  done  in  an  atmosphere  of 
hydrogen  and  water  vapour  introduced  for  the  purpose.     Plaintiffa 
now  said  it  did  not  mean  that  at  all  ;  but  that  it  hydrogen  were 
introduced  and  if  in  the  process  water  was  formed  that  was  using 
an  atmoaphere  of  steam   and  hydrogen.     In  his  submission  that 
was  an  entirely  extravagant  proposition, 

HisLoBDSHiP:  I  am  sure  there  is  a  case  in  which  aomethiug 
was  recommended  to  be  done,  and  it  was  found  that  some  part  of 
the  process  did  that  itself. 

Mk.   Hughes  :  A  very  well-known  caae  in  which  the  alleged 
infringer  waa  held  not  to  have  infringed  on  account  of  that'. 
Me.  Walter  dissented. 

Mr. Hughes  (proceeding)  :  Said  that  according  to  this  specifica- 
tion at  any  rate  no  one  could  doubt  that  steam  was  meant  to  be  intro- 
duced. If  plaintiffs'  view  were  right  and  sufficient  moisture  were 
necessarily  generated  in  the  process,  wh.v  was  ateam  mentioned  at 
all  i'  It  would  have  been  sufficient  to  say  :  do  it  in  an  atmosphere 
of  hydrogen  which,  in  the  course  of  the  process,  will  produce 
water,  and  that  will  perform  the  process  of  oxidation,  But  the 
specification  did  not  say  that.  Nor,  if  the  "  Z  "  case  showed 
anything,  had  it  been  the  view  of  the  plaintiffs  hitherto.  Pre- 
sumably the  writ  was  issued  without  knowing  how  defendants' 
filaments  were  made.  But  by  inspection  granted  in  August,  1914, 
plaintiffs  discovered  : — 

1.  That  defendants  did  not  produce  their  result  by  the  passage 
of  an  electric  current  through  the  filaments,  but  by  external 
heating. 

2.  That  the  hydrogen  defendants  uaed  was  dry,  and.  therefore, 
plaintiffs'  preconceived  ideas  were  knocked  on  the  head  at  once. 

3.  That  the  defendants  had  an  alternative  process,  which  waa 
carried  out  in  a  vacuum  with  substantially  the  same  result.  That 
must  also  have  been  a  great  surprise  to  them.  Proceeding,  counsel 
said  that,  in  fact,  they  found  that  the  production  was  carried  out 
without  any  of  the  things  on  which  plaintiffs  had  relied  through- 
out as  constituting  the  invention.  Thereupon  they  set  about  to 
evolve  a  new  theory  which  was  now  enunciated  as  the  production 
of  aome  water  in  the  proi  ess.  How  that  could  be  described  as  the 
use  of  an  atmosphere  of  steam  and  hydrogen  he  failed  to  see. 
Moreover,  the  hydrogen  defendants  used  was  not  only  dry,  but  it 
was  used  in  a  rapid  stream  which  immediately  removed  whatever 
products  were  formed  in  the  process.  So  that  instead  of  using 
thia  water  vapour,  if,  in  fact,  it  were  produced,  that  water  vapour 
was  being  carried  away  as  rapidly  as  possible.  It  was  not  wanted 
for  the  alleged  reaction.     What   defendants  said  happened    waa 
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this  :  There  was  some  oxygen  in  the  filament  in  the  form  of 
oxide  of  tungsten,  and  that  combined  direct  with  the  carbon  or 
carbide  and  passed  off  in  the  form  of  carbonic  oxide,  Djubtlees  it 
was  diflicult  to  say  with  any  certainty  what  really  happened. 
Scientists  appeared  to  differ  considerably.  But  as  the  onus  was  on 
the  plaintiffs,  it  mig^ht  not  be  necessary  to  decide  that  point 
absolutely.  The  plaintiffs'  theory  that  in  the  vacuum  process 
hydrogen  and  water  were  produced,  althoutjh  the  process  was 
commenced  without  either  steam  or  hydroeren,  was  more 
extravagant  still.  But  whether  they  were  right  or  wrong, 
one  cardinal  fact  remained.  The  process  was  not  carried  out 
in  an  atmosphere  of  steam  and  hydrogen,  but  in  a  vacuum. 
Therefore,  in  the  process  of  carbonisation  to  be  performed  by 
direct  current,  according  to  .lust  &Hanaiiiin,  there  was  no  infringe- 
ment by  the  defendants ;  and  in  the  removal  of  the  carbon  there 
was  no  infringement.  The  third  essential  in  the  process  described 
by  Just  \  Hanaman  was  the  equalising  process,  which  modern 
developments  had  rendered  unnecessary,  and  in  that  respect  also 
there  had  been  no  infringement.  On  the  iesues  of  anticipation  and 
want  of  subject-matter,  it  was  clear  that  the  idea  of  using  tungsten 
for  electric  lamp  filaments  was  not  new  at  the  date  of  the  speci- 
fication sued  upm.  It  was  mentioned  in  Just  *;  Hanaman's  own 
German  specification  as  nothing  new.  It  was  also  referred  to  by 
Bottome,  by  Lodyguine,  and  in  Siemens  &  Haleke.  The  only  point 
was  how  it  was  to  ba  used.  Toe  process  of  building  up  a  filament 
by  taking  metals  or  carbon  and  mixing  them  with  an  agglutinant, 
squirting  the  mixture  through  an  orifice,  and  burning  away  the 
binder,  was  also  well  known.  In  fact,  it  was  described  by  Welsbach 
in  \S9s  with  reference  to  osmium  and  other  metals  of  the  platinum 
group.  It  was  also  well  known  that  tungsten  was  a  most  suitable 
metal  for  filaments,  and  perhaps  the  most  suitable.  AH  .J  ust  and 
Hanaman  did  was  to  say  :  Try  a  known  process  suitable  to  some 
metals  with  other  metals,  or,  rather,  another  metal  which  is  the  most 
suitable  for  the  purpose  for  which  you  want  it.  There  was  very, 
very  little  invention,  if  any,  in  that. 

His  LoKDSHiP  :  There  was  no  reason  to  suppose  it  would  not  work. 

Mr  Hoqhe.s  :  Apparently  not,  and  when  it  wa?  applied  it  was 
found  it  would  work.  Proceeding,  Counsel  said  that  everything 
else  in  the  specification  was  known.  The  only  thing  which  conld 
possibly  be  described  as  novel  was  the  direction  :  Try  tungsten. 
No  one  had  thought  it  worth  while  to  put  'Try  tungsten"  into  a 
specification,  possibly  because  most  people  would  have  thought 
there  was  no  subject  matter  in  it. 

Besides,  this  specification  did  not  contain  a  satisfactory  method 
of  carrying  out  the  process. 

(Trt  le  continued.) 


CORRESPONDENCE. 

Letters  received  hy  vk  after  C  P.M.  on  Tuesday  cannot  aypear  until 
the  following  week.  Correspondents  should  forward  their  communi- 
cations at  the  earliest  possible  moment.  No  letter  can  he  jjuMishfd 
unless  we  hare  the  writers  name  and  address  in  our  possession. 


He  Geosse,  Ltd. 


In  the  matter  of  the  Companies'  Acts  and  Allen  r.  Grosse,  Ltd., 
an  application  was  made  before  Mr.  Justice  Barton,  in  the  Irish 
High  Court,  and  granted,  for  the  difmissal  of  a  petition  for  the 
winding  up  of  Grosse,  Ltd.,  carrying  on  business  as  electrical  and 
automobile  engineers  and  agents  at  35,  Queen  Street,  Belfast,  The 
applicants  were  the  petitioners,  Messrs,  P/itchetts  -V:  Gold,  Ltd., 
London,  who  were  creditors  for  £172,  and  who  stated  that  since 
Mr.  W.  G.  Kennedy  had  been  appointed  lii|uidator  an  arrangement 
had  been  made  by  which  all  the  estate  of  the  company  had  been 
sold  to  Mr.  Geo.  Allen,  who  had  been  manager,  and  a  term  of  the 
agreement  was  that  Mr.  Alien  and  his  wife  should  release  certain 
claims  against  the  company.  The  result,  it  was  considered,  would 
be  that  the  creditors  would  receive  Gs.  8d.  in  the  £,  whereas  if 
liquidation  was  proceeded  with,  it  was  likely  that  nothing  would 
be  left  for  the  creditors. 


Jte  G.  H.  Turner  &  Co.,  Ltd. 
A  PETITION  by  Siemens  Bros.  Dynamo  Works,  Ltd.,  for  the  winding 
up  of  G.  II.  Turner  4  Co.,  Ltd.,  was  before  Mr.  Justice  Neville, 
sitting  for  the  disposal  of  company  business  on  Tuesday,  July  <Jt:h. 
Counsel  for  the  petitioners  stated  that  an  arrangement  had  bsen 
come  to,  and  he  now  asked  for  leave  to  withdraw  the  petition, 
without  costs.  His  Ljrdehip  sanctioned  the  withdrawal  of  the 
pstitlon  aocordingly. 

Ol'PENHKI.M    r.   GnKWINfJ. 

In  the  Chancery  Division,  on  Friday,  Mr,  Justice  Eve  granted  the 
application  of  Mr.  Harry  James  Oppenheim  for  the  appointment 
of  a  Receiver  of  £15,000  worth  of  the  plaintiff's  shares  in  the 
Oriental  Telephone  and  Electric  Co.,  I/,d.  The  defendant  was 
Mr.  Henry  Orewing,  a  former  director  of  the  company,  who,  it 
was  alleged,  held  the  shares.  His  Lordship  also  ordered  that  the 
Receiver  should  collect  the  divijcnds  of  the  shares  pending  the 
a'^tion, 

TllOU   f;r)TTON   SPI.NNIN<J    CO,   r.   SlK.MENS   BliO.S.    DVNAMn 

WoiiKH,  Ltd. 
This  action  was   mentioned  to   the  Lord   Chief   Justice,  in   the 
King  ri  Bench  III  vision,  on  Monday.     It  was  stated  that  the  claim 
was  for  about  £  1 6,(I0U. 

Mil.  Mi'Cakiiie  asked  for  a  postponement  of  the  hearing  of  the 
action,  because  a  material  witness  ol  the  dereiidants  wat  an  alien 
in  Germany. 

Mb.  Lanodon,  K.(!.(for  the  other  sidtO,  saiil  it  was  notsuggostid 
that  the  witness  could  not  return  by  licence  of  the  Crown, 

His  LouD.HHir  :  Iij  you  think  the  licenoi'  would  be  granted  ' 

Mil.  Laniidun  fiM  he  lid  not  think  tlir  cane  would  be  heard 
before  the  Long  Vacation,  and  eventually  his  LuUDHUir  said  it 
cuuld  !>.'  mentiniiei)  u^ain  in  October,  when  the  Courts  would  sit 
r.'raln 


Jleserve  OIHcers'  Training  Corps.  * 

On  examining  the  daily  casualty  lists  one  can  but  realise,  con- 
sidering the  enormous  loss  of  oflBcera  during  the  period  of  dcfensice, 
which  is  now  occurring  in  our  Forces,  that  when  the  great 
ojlenxire  is  taken  the  casualties  will  largely  increase  in  the 
percentage  of  officers  placed  out  of  action  either  through  being 
killed  or  wounded. 

There  is  no  doubt  that  there  is  a  large  number  of  professional 
men  of  military  age,  ranging  from  30  to  45,  holding  responsible 
positions  in  the  profession,  who  are  not  engaged  directly  in  super- 
vising the  manufacture  of  shells  and  other  armaments,  but  who 
are  employed  in  railway,  gas,  electricity  and  other  engineering 
brsmches,  and  who,  by  virtue  of  their  positions,  are  men  who  are 
used  t)  the  organisation  of  labour  and  the  carrying  out  of  routine 
work,  and  who  have  throughout  the  course  of  their  theoretical 
training  acquired  facility  in  taking  notes  at  lectures,  and  who 
would  be  available  (provided  they  put  themselves  in  training  at 
once)  aa  reserve  officers  in  branches  in  which  military  strategy 
and  tactics  are  not  required  so  much  as  the  organisation  of 
labour  and  engineering  knowledge,  and  I  venture  to  put  forward 
the  suggestion  that  the  Institutions  should  endeavour  to  see 
whether  such  Reserve  Officers'  Training  Corps  should  not  be 
formed,  having  branches  in  London,  Manchester,  Newcastle,  and 
other  centres,  with  the  object  (should  it  be  necessary)  that  the 
members  of  such  corps  nyght  be  drafted  into  the  Army  Service 
Corps,  Army  Service  Corps  (Labour  Section),  the  Royal  Engineers, 
and,  if  necessary,  the  Artillery, 

It  is  quite  evident  that  men  with  such  experience  would  be  far 
more  valuable  than  many  of  the  young  subalterns  who  are  taken 
straight  from  college,  and  who  have  neither  experience  in  the 
handling  of  men  nor  initiative  in  dealing  with  difficult  problems 
which  require  immediate  action. 

It  is,  of  course,  understood  that  the  first  thing  to  do  would 
be  to  ascertain  how  many  men  were  physically  fit,  and  also  to 
make  it  understood  that  enrolment  made  it  compulsory  to  attend 
at  lectures  either  in  the  afternoon  or  the  evening,  with  a  view  to 
becoming  efficient ;  whilst  there  is  also  to  be  considered  the  fact 
that  difficulty  might  arise  over  such  reserve  officers  being  released 
from  their  present  employment,  seeing  that  their  employment 
might  be  a  public  necessity  or  that  they  might  be  on  war  service. 

Station  Engineer. 


BUSINESS   NOTES. 

'I'rade  Announcements, — The  businessof  Messrs.  .1.  F. 

^  and  G.  Harris  has  been  turned  into  a  limited  company  under  the 
title  of  J.  F.  &  G.  Harris,  Ltd.  The  company  has  been  registered 
with  a  capital  of  £10,000,  divided  into  13,000  cuninlative  3  per 
cent,  preference  shares  of  £1  each,  and  24,000  ordinary  share  of 
28.  I'd.  each,  to  purchase  the  goodwill,  stocks  and  book  debts,  and 
to  take  a  tenancy  of  the  leasehold  premises  in  Wilson  Street, 
Finsbury,  and  Bevenden  Saw  Mills,  Iloxton,  and  the  company  baa 
entered  into  possession  and  discharged  the  purchase  consideration. 
The  directors  of  the  company  are  Messrs.  P.  L.  Mott,  of  Browning 
aid  Co.,  Cannon  Street,  E.C.  ;  H.  <:.  Nutman,  of  Xntman  i.  Son, 
(iracechurch  Street,  E.C.  ;  and  W.  Goff,  of  Messers,  Ltd.,  Qraoe- 
church  Street,  E.C.  Mr.  Edward  Harris  has  been  k  appointed 
manager  of  the  company. 

The  title  of  the  General  Cable  Manufacturing  Co.  is  now  the 
Gesekal  C.\bi.k  Manukactubino  Co.,  Ltd.,  and  ita  address  is 
Imperial  House,  Kingsway,  London,  W.C. 

The  WKSTiNdHOUSK  Br.\ke  Co.,  Ltd.,  chain  department, 
London,  N.,  have  notified  their  customers  in  Leeds  and  district  that 
they  h»ve  decided  to  close  the  I.aeds  office  until  the  end  of  the  war. 
All  cimmunications  are  to  be  sent  to  the  London  head  office  in 
York  Roid.  King's  Cross. 

IMssuliitions  :inil  l.lquidiUion.s.— Ali.mimim  Patknt 

NiiN-l''i,c\  S<pLI)KK,  Ltd, — This  company  is  winding  np  voluntarily, 
with  Mr.  ('.  Waterhouse,  of  10,  I'imomile  Street,  K.C.,  a^ 
liquidator. 

Smetiiwk-k  Boii.kb  CovKKISd  Co.,  Smethwick. — Messrs.  H.  E  , 
A.  D.  .V  C.  W.  .lones  have  dissolved  partnership  Djbts  will  be 
attended  to  by  the  last  two  of  these  gentlemen. 

Kay  k  Co.,  electrical  and  mechanical  engineers,  KoclesHeld  Workn, 
K!cles(iold. — Messrs,  A,  A,  K»y,  G,  H  Syken  Carter,  and  C  E. 
Carter  have  dissolved  partnership.  Mr,  A.  A,  Kay  will  continue 
the  business  under  the  same  title, 

I'orlaltlf     Todls,     Tui.     Wkstminstkk     Timh.    am> 

Ei.Krruic  C"  ,  of  Suffolk  II  iu«e,  K.C.  Inform  u«  that  they  have 
diHcantinuc<l  the  use  of  the  name  "  Vulcan  "  in  ■  miie.<lioii  with 
their  electric  tools,  lu  future  these  portable  electric  dtilU, 
blowerB,  and  lifting  magnets  will  beliuowu  by  the  registered  trade- 
mark—" We»tool.' 
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Book  iVotices. — Journal  of  the  Institution  of  Electrical 
Kofrineers.  Vol.  63,  No.  250.  June  15th,  1016.  London  :  E  and 
F.  N.  Spon,  Ltd.  Price  3s.  r,d.  Also  the  index  to  Vol.  53.— This 
issue,  the  laat  until  nest  session,  contains  papers  on  the  "Masrnetio 
Behaviour  of  Iron  under  Alternating  Magnetisation,"  by  N.  W. 
MoLachlan  ;  "  Incremfintal  Armature  Copper  Losses  at  No-Load 
and  Armature  Teeth  Eddy-Current  Losses,"  by  A.  Press  ;  "  Notes 
on  the  Cooling  of  Condensing  Water,"  by  O.  S.  Jeffrey  :  "Good 
Lighting,"  by  \'.  H.  Mackinney  and  E.  Stroud  ;  "  The  Utilisation 
of  Waste  Heat  for  the  Generation  of  Electrical  Energy,"  by  H. 
Hobson  ;  ''  Modern  Power  House  Condensing  Plant,"  by  A.  Arnold  ; 
"Notes  on  Modern  Methods  of  Electric  Welding,"  by  H.  S.  Mar- 
quand  ;  and  the  fourth  list  of  members  on  military  service.  The 
piBS  list  for  the  Associate  Membership  examination  held  in  April 
contains  the  names  o'  five  successful  candidates. 

The  Slid,-  Rid,:  By  C.  N.  Piokworth.  Manchester  ;  Emmott 
and  Co.,  Ltd.  Price  2a.  net. — This,  being  the  thirteenth  edition  of  a 
standard  work,  needs  no  recommendation.  The  contents  have  been 
revised,  and  descriptions  of  various  new  slide  rules  and  calculators 
have  been  added,  as  well  as  a  note  on  the  extraction  of  fifth  roots. 

International  Correspondence  Schools,  Ltd ,  has  sent  us  an 
advance  proof  of  a  pamphlet  on  "  Electrical  Industries  ' — one  of  a 
aeries  intended  to  cover  the  principal  industries  under  the  general 
title  of  '  The  Recapture  and  Expansion  of  British  Trade,"  which 
will  be  sent  to  the  I.C.S.  students.  Copies  of  these  papers  may  be 
had  on  application. 

We  have  received  an  advance  copy  of  a  new  prospectus  that  is 
being  issued  by  the  Wholesale  Hardware  Club,  Ltd.  (14,  Finsbury 
Square,  EC).  The  President  (Mr.  F.  A.  B.  Lord)  calls  for  an 
increase  of  membership  from  300  to  500  during  the  current  year. 

"  Transactions  of  the  North-East  Coast  Institution  of  Engineers 
and  Shipbuilders."  Vol.  XXXI,  part  3.  June,  1915.  Newcastle- 
npon-Tyne  :  The  Institution.     Price  5s. 

"  Procepilings  of  the  American  Institute  of  Electrical  Engineers." 
Vol.  XXXIV,  No.  7.  July,  1915.  New  York  :  The  Institute. 
Price  ?1. 

Circular  of  the  Bureau  of  Standards,  No.  2U,  "Electrical  Measur- 
ing Instruments  "     Washington  :  Government  Printing  Office, 

''  Transactions  of  the  Illuminating  Engineering  Society."  Vol.  X, 
No.  4.    June  10th,  1915.     New  York  :  The  Society.    Price  75  c. 

"Th's  Near-Eistern  Problem  and  the  Pan-German  Peril."  By 
Vladimir  Yovanovitoh.     London  :  Watts  &  Co.     6d.  net. 

City  and  Guilds  of  London  Institute  :  Report  of  the  Council  for 
1915,  and  Programme  of  the  Technical  College,  Finsbury. 
London  :  The  Institute. 

C'ataloffue.s  and  Lists.— Messrs.  Simples  Conduits, 

Ltd.,  Garrison  Lane,  Birmingham. — No.  2  of  the  new  series  of 
Tnstullation  Xews  contains,  in  addition  to  some  opening  editorial 
notes  and  some  "remarks  at  random,"  illustrated  articles  on  the 
correct  illumination  of  shop  windows,  the  illumination  of  factories, 
English  manufacturers  and  American  guarantees,  an  account  of 
the  company  s  new  premises  at  Liverpool,  and  matter  relating  to 
the  Simplex  ironclad  distribution  boards,  the  Brilliant  cleaner, 
and  Simplex  lighting  fittings.     Copies  will  be  sent  on  application. 

The  Edison  &  Swan  United  Electeic  Light  Co.,  Ltd., 
Ponder's  End. — No.  2  (Vol,  1)  of  Kdiswan  Electric  Si-rricr  con- 
tains notes  on  the  development  of  lamp  manufacture  (continued 
from  No.  1),  and  illustrated  particulars  of  the  Ediswan  Dimmer 
switch,  electric  fans,  the  Pygmy  heater,  the  "  Ediswan  Imperial " 
vacuum  cleaner,  and  artistic  fittings,  also  a  view  of  the  company's 
showrooms  and  extracts  from  a  letter  from  the  firing  line,  accom- 
panied by  a  photographic  reproduction  of  a  shrapnel-riddled  motor 
headlight  and  "  Royal  Ediswan "  lamp — the  latter,  of  course, 
intact. 

The  Wholesale  Electrical  Co.,  Ltd,,  54-50,  Oxford  Street, 
W. — Fully  illustrated  price  list  of  electrical  accessories,  including 
many  patterns  of  lampholder,  with  and  without  key  switches, 
adapters,  tumbler  switches  of  various  types  and  sizes,  switch 
plates,  button  switches,  plugs,  ceiling  roses,  cut-outs,  ^;o.,  also 
ironclad  switches,  distribution  boards,  electric  radiators,  and  orna- 
mental lighting  fittings,  A  series  of  views  of  the  firm's  workshops 
ia  London  are  included. 

Messes.  Landis  A;  Gye,  Ltd,,  WQlesden,  N,W,— 16-page  illus- 
trated price  list  of  ampere-hour  meters  with  friction  compensating 
d J vice. 

Messes.  Austi.s  Waltebs  &  Son,  57,  Lower  Mosley  Street, 
Manchester. — 20-page  catalogue  containing  illustrations  and  prices 
of  various  designs  of  electrical  advertising  signs  for  restaurants, 
shops,  garages,  &c,,  also  window  signs,  theatre  signs,  gilt  wood 
letter  signs,  electric  sign  flashers,  and  time  switches.  A  second 
publication,  of  eight  pages,  describes  and  gives  tabulated  prices  of 
arc  lamp  resistances,  cinema  theatre  dimmers,  sliding  contact 
resistances,  and  liquid  resistances  for  Ac,  and  d.c. 

For  Salt'. — (Uoucester  Corporation  has  for  disposal  a 
quantity  of  hard  drawn  copper  trolley  wire,  scrap  copper  cable,  brass, 
and  other  metals.  Particulars  are  given  in  our  advertisement 
pages. 

Patent  Application. — Application  for  restoration  vi 
Patent  No.  10.67(;  of  1910,  for  "Improvements  in  reinforced  con- 
crete telegraph  poles  and  the  like,'  has  been  made  by  Ricardu 
Esparza, 

Banki-u])tc,v    Pi'oteetlin!>s.  —  Boult,    J.,    &   Bor.r, 

J,  H.  (firm,  John  Boult,  electrician?,  Grosvenor  Street,  Chester. — 
Receiving  order  granted  on  debtor's  petition,  June  28th.  First 
meeting  July  14th,  public  examination  July  27th — both  at  Chester. 


LIGHTING  and  POWER  NOTES. 

.41(lor$hot. —  li.G.B.  Inquiry. — An  inquiry  was  held 
on  July  Ist  into  the  application  of  the  U.D.r.  for  an  urgent  loan 
of  £,s,60u  for  nsw  plant  for  the  electricity  works, 

Batley. — Year's  Working,  &c. — There  was   a  proiit 

of  £1134  on  the  Council's  electricity  undertaking  for  the  year  endnl 
March  31st,  1915,  In  the  previous  year  there  was  a  loss  of  £111), 
The  price  of  energy  supplied  for  lighting  is  to  be  increased  75  per 
cent,,  and  for,  motive  power  1,^  per  cent.,  with  a  minimum  charge 
of  Id,  per  unit  for  supplies  to  motors  of  5  e,h,p.  (demanded)  and 
under, 

Belgian  Coii»'0. — At  Eli/.ibethville,  Kataof^a,  the  Union 
Minitre  dn  Haut  Kitanga  has  a  745-KW  ,  three-phastj,  CO-cycle, 
SSOvolt  plant  in  operation  at  its  smelting  works,  and  another 
425-KW,  plant  of  the  same  type  is  to  be  erected  towards  the  end  of 
the  year.  At  the  same  compiny's  copper  mines  at  Etoile  du  Congo 
and  Kambore,  180  and  60kw,,  three-phase,  60  cycle  plants  are 
also  in  use,  St!veral  small  lighting  plants  are  in  osa  in  Eli/ibeth- 
ville,  for  the  railway  station,  cinema,  offijes,  &o. 

Bitterue.— The  Southampton  Gas  Light  and  Coke  Co. 
has  petitioned  against  the  Bill  of  the  Southampton  T,C.  to  confirm 
the  prov,  order  for  supplying  electricity  to  Bitterne,  and  the  TO. 
is  taking  steps  to  support  the  Bill  and  prov.  order. 

Bi'i.stol. — L,G,B.  Inquiry. — Last  week  an  inquiry  was 
held  into  the  application  of  the  T.C,  for  sanction  to  borrow 
*  27,295  for  the  purchase  of  a  6,000-KW.  turbo-alternator,  piping 
switchgear,  &c.,  and  to  cover  £l,39.s  excess  expenditure.  It  was 
pointed  out  that  the  normal  capacity  of  the  power  plant  wa-s 
9,900  Kw,,  and  that  it  carried  a  load  of  4,947  KW.  on  March  25th 
last,  but  since  that  date  contracts  for  further  supplies  had  been 
entered  into,  making  a  total  of  7,185  kw.,  and  leaving  a  margin 
of  only  2,715  KW.,  or  less  than  the  capacity  of  one  of  the  largest 
units  of  plant,  viz.,  3,000  kw.  It  was  pointed  out  that 
amongst  the  firms  supplied  were  many  engaged  in  Government 
contracts.  Some  opposition  was  shown  to  the  proposed  loan,  Mr. 
Elvey  Robb  appearing  for  the  Ratepayers'  Association,  while 
several  speakers  appeared  to  doubt  the  real  need  for  the  extension. 
The  question  of  the  availability  of  the  Temple  Back  plant  was 
raised,  and  Mr.  Robb  suggested  that  the  L.G.B.  should  investigate 
the  exact  position  of  the  plant,  stating,  however,  that  his  clients 
would  not  oppose  the  application  if  a  real  necessity  for  the  plant 
were  shown. 

Biirulej'. — Price  Increask,  &c. — The  following  in- 
creases in  the  price  of  energy  are  being  recommended  for  adoption  : 
— Lighting,  heating  and  domestic  purposes,  Jd.  per  unit  ;  power, 
5  per  cent.  ;  traction,  "Ood.  per  unit. 

The  EL.  Committee  has  informed  the  Burnley  Paper  Works  Co., 
which  is  a  possible  consumer  of  over  100,000  units  per  annum,  that 
it  cannot  reduce  its  price  below  Td,  per  unit. 

Canada. — The  Electric  Power  Co  ,  which  has  absorbed 
27  electrical  undertakings  between  Toronto  and  Kingston,  has  con- 
tracted with  the  Dominion  Government  for  all  power  developed  on 
the  Trent  Valley  Canal.  The  transmission  system  in  use  is 
44,000  volts,  three-phase,  60  cycles,  and  It  is  estimated  that  up  to 
75,000  H.p.  can  be  developed. 

Chester.— Hydro-Electric  Works  Results. — During 

the  past  12  months  1,459,500  units  were  generated  at  the  Corporti- 
tion  hydro-electric  works  of  which  15,679  were  used  for  pumping 
sewage,  1,659  for  lighting  the  works,  63,232  by  excitation  and 
feeder  booster,  117,209  in  the  distribution  cables,  and  1,261,721 
were  sold  to  consumers.  The  cost  of  operating  these  works 
in  producing  the  above  quantity  of  electrical  energy  was  as 
follows  :— Oil  and  stores,  £39  ;  wages,  £249  ;  repairs  and  mainten- 
ance, £22  ;  rent,  £100  ;  rates,  £136  ;  insurance,  CI  ;  part  general 
establishment  charges,  £100,  Total  works  charges,  £047,  if., 
•123d,  per  unit  sold.  The  capital  charges  were  interest  on  loans, 
£460 ;  sinking  fund  charges,  £484  ;  total  capital  charges,  £944, 
i  <?,,  ■179d,  per  unit  sold,  making  in  all  •302d.  per  unit  sold.  Tak- 
ing the  income  par  unit  sold  at  Id,,  as  in  the  original  estimates, 
the  undertaking  shows  a  surplus  of  £3,665  on  the  year's  working. 

Colne. — Price  Increase. — In  view  of  the  increased 
price  of  coal,  the  Corporation  has  increased  the  charge  for  energy 
for  power  purposes  by  Jd.  per  unit. 

Coventry. — Year's    Working.— The   returns  of    the 

Corporation  "electricity  undertaking  indicate,  as  usual,  striking 
progress  during  the  last  financial  year,  when  over  201  million 
units  were  sold,  as  compared  with  ir,, 300,000  in  the  previous 
12  months.  It  is  interesting  to  note  that  of  the  above,  some 
18,430,000  units  were  sold  at  an  average  price  of  7Jl  per  unit,  the 
total  average  for  all  supplies  being  'S)iA.  per  unit.  That  such 
prices  are  justified  in  Coventry  oan  be  gathered  from  the  fact  that 
the  total  revenue  amounted  to  £77,913,  as  compared  with  .€71,207 
in  1913-14  ;  the  total  works  costs  amounted  to  £29,688  i  35d,  per 
unit);  capital  charges  to  £21,941  ('26(1,  per  unit);  speoial  charge.i 
to  £3,192  (OSSd.  per  unit)  ;  and  public  lamps,  £262  ( 003J.  per 
unit)  ;  making  a  total  commercial  cost  of  £55,083  (or  ■0".2d.  per 
unit).  Thus  the  net  profit  for  the  year  was  £22,830,  and  with  a 
small  surplus  brought  forward,  made  £23,1 18,  which  was  carried 
forward.    The  previous  year's  carry  forward  was  £21.943.    The 


44 


THK    ]<:LECTRK'AL    REVIEAV. 


[Vol.  77.    No.  l,'.ir,3,  July  :i,  191.1 


reserve  fund  balance  amounted  to  £9,005,  £13,2fi0  having  been 
transferred  for  capital  purposes  during  the  year  ;  the  E.L.  Com- 
mittee recommended  that  the  balance  in  hand,  £23,1 18,  should  be 
disposed  of  as  to  £17,148  to  the  reserve  fund,  to  be  expended  on 
capital  account,  and  £0,000  to  the  general  district  fund.  The 
maximum  load  for  the  year  was  10,584  K\v. ;  and  the  connected 
load  included  1,160  motors,  of  15,345  H.P.  ;  the  load  factor  was 
srs  ;  and  :J'95  lb.  of  coal  was  burnt  per  unit  sold,  the  fuel  cost 
amounting  to  ■185d.,  inclusive  of  destructor  steam.  The  average 
revenue  per  8-c.p.  lamp  was  2s.  9d.,  and  the  number  of  consumers 
3,889. 

CttiitiiK'iitiil  Xotes. — RrssiA. — Whilst  the  Petrograd 
Town  Council  is  thinking  over  the  (juestion  of  turning  the  Finnish 
waterfalls  to  account  for  the  production  of  electric  power,  an 
English  company,  says  the  Xnroie  V/v»ii/a,  has  acquired  the  right 
over  the  Imatra  Falls.  The  company  inquired  of  the  chief  of  the 
town  on  what  terms  and  conditions  the  town  would  use  current 
generated  by  the  falls  named,  for  lighting  and  for  industrial 
purposes  i  "  but,  just  having  become  free  of  concessionaires,  there 
is  no  reason  to  put  on  the  manacles  of  concession  again." 

German  "Wae  Wire." — Owing  to  the  scarcity  of  copper,  the 
German  Government  regulations  with  regard  to  electrical  installa- 
tions have  been  so  far  relaxed  as  to  admit  the  use  of  conductors  of 
zinc  in  place  of  copper  in  low-preasnre  installations. 

Italkeitli. — Price  Increase. — The  Electric  Supply 
Corporation,  Ltd.,  is  raising  the  price  of  energy  for  lighting  to 
.ijd.  per  unit,  and  for  domestic  heating  and  motive  power  to  2d. 
per  unit. 

Darwen. — The  Electricity  Committee  has  decided  that 
the  following  clause  be  endorsed  on  all  statements  of  accounts  for 
the  electricity  department  : — "  The  Corporation  will  not  supply  or 
fix  internal  fittings,  except  meter  and  main  fuse,  on  consumers' 
premises,  and  at  the  meter  their  responsibility  ends.  The  responsi- 
bility for  all  wiring,  fittings  and  apparatus  on  the  consumer's  side 
of  the  Corporation  main  fuse,  whether  tested  or  not  by  the 
Corporation,  rests  solely  with  him." 

£(liiil)iir&'h. — The  City  electrical  engineer  has  reported 
to  his  Committee  as  to  the  impracticability  of  further  reducing  his 
staff  for  war  services.  While  mains  laying  could  be  delayed,  it 
would  hinder  the  development  of  the  undertaking.  The  greater 
part  of  the  work  involved  in  supplying  the  extended  area,  including 
Cramond,  Corstorphine,  Liberton  and  Newton  has  been  com- 
pleted. 

Erltli. — Proposed  Loax. — The  U.D.C.  has  decided  to 
apply  to  the  L.6.B.  for  sanction  to  a  loan  for  the  provision  of 
additional  plant  at  the  electricity  works.  The  full  scheme  is 
estimated  to  cost  £20.00o,  but  it  is  intended  to  limit  present 
expenditure  to  £l."i,300. 

Fiiicliley. — Year's  Workinh. — The  accounts  of  the 
electrical  undertaking  for  the  year  ended  March  31st  last  show 
that  the  income  was  £23,976,  and  the  working  expenses  £12,025, 
leaving  a  balance  of  £ll,9.'.l,  which,  after  the  repayment  of 
interest  on  loans,  &c..left  a  clear  balance  of  £7,'.i02. 

At  the  meeting  of  the  Council,  last  week,  it  was  agreed  that  the 
price  for  current  for  private  lighting  and  street  lighting  be 
increased  by  10  per  cent.  It  was  pointed  out  that  next  year 
it  was  estimated  that  there  would  be  a  deficit  of  £2,0U0,  and  only 
about  £1,30(1  to  meet  it  with. 

(iiiiselev. —  E.L.  Scheme.  —  The  U.D.C.  has  been 
informed  by  the  Electrical  Distribution  of  Yorkshire,  Ltd.,  that  it 
intends  making  application  for  powers  to  supply  electricity  in  the 
Guiseley  Urban  Iiiatrict.  The  company  states  that  it  believes  it 
can  offer  a  supply  more  cheaply  than  could  otherwise  be  obtained. 
The  matter  has  been  referred  to  the  Committee  considering  the 
joint  electricity  scheme  for  the  district. 

Halifax. —  I'roposeij  Loan. — The  Tramways  and  Elec- 
tricity Committee  is  asking  the  T.C.  for  permission  to  make  appli- 
cation to  the  L.G.B.  for  sanction  to  borrow  £21,000  for  additional 
plant,  consisting  of  one  5,000-KW.  turbo-alternator,  surface  con- 
denser, cooling  towers,  and  water-tube  boiler,  in  connection  with 
the  electricity  undertaking,  and  for  power  to  accept  tenders  for 
the  work. 

The  present  charges  for  electrical  energy  for  motive  power  pur- 
poses arc  to  be  increased  by  12i  per  cent, 

ll('ii(l(Hi.— Ki.KcTKic.M,  l)KMO.\sTi!ATinN. — The  Ilondon 
Electric  Supply  Co  ,  Ltd.,  has  held  a  series  of  demonstrations  at 
Golder's  Green.  The  linci  adopted  were  somewhat  novel,  the  hall 
being  invitingly  laid  out  with  small  tables  provided  with  electric 
kettles,  tcaball  teapots  and  toasters,  at  which  during  the  interval 
the  guests  made  their  own  tea.  Various  useful  domestic  appliances 
were  also  displayed  on  the  tables  for  inspection,  and  as  the  guests 
arrived  the  use  of  them  was  explained  by  the  company's  staff  in 
attendance.  Mrs.  Lewis  gave  practical  cookery  lectures,  and  pro- 
pared  the  bread,  cakes,  i)astriefl,  kc,  for  afternoon  tea.  Mrs.  Maud 
Lancaster  explained  the  use  of  various domcstii-  electrical  apparatus, 
and  lectured  on  the  comfort  of  an  electric  home.  The  dcnion- 
Btrations  were  organised  by  the  engineer.  Mr.  n.<i.  Drummond,  the 
cookers  being  supplied  by  the  General  Electric  Co.,  Ltd.,  the 
Brompton  and  Kensington  Acce'aories  Co.,  Iit<l.,  Messrs.  FerrantI, 
Ltd  ,  and  the  Bastian  Co.,  Ltd. 


India. — OvERnEAiiWiDf'.s. — The  (Government of  IJombay 
recently  appointed  a  Committee  to  inquire  into  the  accidents  that 
have  occurred  in  Bombay  through  broken  telephone  wires  coming 
into  contact  with  tramway  and  other  wires  carrying  high-pressure 
electric  currents.  The  Committee  consisted  of  Mr.  II.  P.  Gibbs, 
chief  engineer,  Tata  Hydro-Electric  Power  Supply  Co.  ;  Mr.  E.  L. 
Bagshawe,  superintendent  of  telegraphs  ;  and  Mr.  F.  W.  Wilson, 
officiating  electrical  engineer,  Electrical  District.  Since  overhead 
mains  were  introduced  into  Bombay  four  fatal  accidents  have 
occurred.  The  Committee  has  made  certain  recommendations, 
which  the  Bombay  Electric  Supply  and  Tramway  Co.  and  the 
Bombay  Telephone  Co.  have  been  requested  to  give  effect  to,  with 
the  view  of  such  accidents  in  the  future  being  reduced  to  a 
minimum. —  Timrs  of  India. 

Kirkcaldy. — Year's  'Workinc,. — For  the  year  to  May 
15th  last,  the  total  income  of  the  Council's  electricity  undertaking 
was  £12,295,  and  the  gross  profit  £4,8Gfi,  while,  after  meeting 
financial  charges,  a  surplus  of  £524  remained,  as  against  an  esti- 
mated net  profit  of  £1,245,  which  it  is  thought  would  have  been 
realised  but  for  the  war.  The  coal  consumed  was  9;i2  lb.  per  unit 
sold  (costing  ■320d.),  as  against  12'18  lb.  (costing  '460d.)  the  year 
before,  and  this  would  have  been  lower  had  the  turbine  plant  been 
available  all  the  year.  The  maximum  load  was  950  K\v.,  load 
factor  22'5  per  cent.,  units  sold  1,880,193,  and  r.h.p.  of  motors  con- 
nected 1,688.  Owing  to  the  abnormal  price  of  coal,  a  deficit  of 
£2,!i28  is  estimated  for  the  present  year. 

Leeds. — During  a  severe  thunderstorm  last  week  con- 
siderable trouble  was  caused  at  three  electricity  sub-stations  owing 
to  Hooding,  and  consumers  on  the  mains  connected  with  these  sub- 
stations were  deprived  of  current  for  a  time. 

London. — L.C.C  and  Loan  Sanctions, — The  Finance 
Committee,  with  the  approval  of  the  Treasury,  has  agreed  to  the 
borrowing  of  £."i00  by  the  Shoreditch  B.C.  for  electricity  meters, 
but  has  asked  to  be  furnished  with  a  list  of  the  consumers  and 
their  trades  to  be  supplied  by  the  meters  under  the  sanction,  it  being 
understood  that  the  meters  are  required  for  war  services.  H.M. 
Treasury  has  now  agreed  to  a  suggestion  by  the  L.CC.  that  it 
should  sanction  loans  for  electricity  mains,  house  services  and 
meters,  without  applying  to  the  Treasury  beforehand,  provided 
that  such  loans  appear  to  be  reasonable  and  required  in  connection 
with  work  for  the  War  Office  and  Admiralty.  The  Metropolitan 
Borough  Councils  have  been  informed  of  this  arrangement. 

Woolwich. — The  B.C.  is  to  apply  to  the  L.C  C.  for  sanction  to 
the  borrowing  of  .1:1,450  for  mains;  £1,027  for  transformers  : 
£96."'  for  switchgear  ;  and  £180  for  hire  rentals.  The  loans  are  to 
cover  expenditure  incurred,  or  to  which  the  Council  is  committed. 

The  Finance  Committee  has  considered  the  question  of  linking 
up  with  the  South  Metropolitan  EL.  and  Power  Co.  in  order  to 
give  certain  urgent  supplies,  and  recommends  that  application  be 
made  to  the  LC.C.  for  sanction  to  borrow  £4,700  for  cable  and 
transformers  required  ;  in  the  event  of  refusal  by  the  L.C.C.  to 
sanction  the  borrowing  of  £2,172  for  wiring  certain  Government 
houses,  an  appeal  is  to  be  made  to  the  L.G.B. 

Beemondsey. — The  Electricity  Committee  reports  the  receipt  of 
a  notice  of  objection  to  the  quinquennial  assessment  of  the  electri- 
city undertaking.  The  present  valuation  of  the  undertaking  ia 
£9,090  gross  and  £:!,030  rateable,  and  the  undertaking  has  been 
put  in  the  new  valuation  Hat  at  the  same  figures.  The  County 
(louncil  contends  that  the  new  figures  should  be  £11,000  gross  and 
£4,000  rateable. 

Luton. — Yeai;'s  Working. — Daring  the  last  tiaamual 
year  the  Corporation  Electricity  Department  sold  .s,3.'<  1,000  unite, 
including  some  304,000  for  traotion.  The  maximum  load  was 
:'.,189  KW,,  and  the  connected  load  included  5,996  ti  p.  of  motors 
and  1,465  KW.  of  heating  apparatus.  The  total  income  was 
£32,822  and  the  gross  profit  £13,773,  as  compared  with  £11,668  in 
the  previous  year,  representing  10  65  and  ir42  per  cent,  respec- 
tively on  the  capital  expended.  The  net  profit,  £1,430,  which 
compares  with  £4,793  in  the  previous  year,  was  carried  to  the 
appropriation  account,  and  the  latter,  after  deductions  for  house 
services,  meters,  balancer  replacement,  bonus,  & ; ,  stands  at  £  6,803  ; 
in  addition,  the  department  has  a  reserve  fund  amounting  to 
£6,101. 

The  T  C  proposes  to  apply  to  the  L.G.B.  for  pei  misjion  to  borrow 
£1,000,  being  the  balance  of  a  loan  of  £21,000  sanctioned  for 
electricity  purposes  in  1913. 

Lytliani. — Hri.K  Supply. — In  connection  with  the  pro- 
posed scheme  for  taking  a  bulk  supply  of  electricity  from  St. 
Annes,  it  has  been  den'dod  that  the  Bgrcjment  shall  run  for  10 
years  from  tl>e  da!c  of  the  L,G,B.  sanction  to  the  loan. 

ItlaldoiilK'ad.  The  T.C.  has  decided  to  invest  in  the 
new  War  Loan  £1,000,  of  the  E.L.  reserve  fund,  and  £300  of  the 
E  L,  insurance  fund. 

^  KAu's  \V(iiii<iN(!.— The  gross  profit  on  the  electricity  under- 
taking for  last  year  was  £1,705,  and  the  net  prolit  £637.  both 
items  being  an  improvement  on  the  previous  year.  The  bulk  of 
the  output  was  gencrat<d  by  the  Diesel  plant,  but  oil  fuel  cOBt 
fiSs.  per  ton,  as  against  I7h.  in  the  previous  year. 

ManclU'slcr.  Yi;au's  Woukim;.  The  iinnual  report 
of  the  Manchester  Electricity  Committee  shows  a  net  rurplnn  of 
£34,926,  compare.l  with  £36.006  in  1914,  The  sum  of  £30  0.H) 
has    been    devoted    to    the  relief  of    the  rates,  and    the   baltnieto 
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capital  outlays  for  which  no  borrowing  powers  exist.  The  surplus 
was  reduced  by  reason  of  war  service  allowances,  amounting  to 
£G,01o,and  additional  income-tax  of  £3,283. 

The  total  revenue  for  the  year  amounted  to  £543, r.4G,  as  com- 
pared with  £.t13,."i8!i  in  I'.'U,  while  working  expenditure,  exclusive 
of  depreciation,  amounted  to  £298, i44,  leaving  a  jjross  balance  of 
£218,102,  as  agrainst  £2:)7,10."i  in  the  previous  year.  Interest  and 
sinking  fund  payments  called  for  £180,153  ;  loan  instalment  to 
P.W.  Commissioners  amounted  to  £7.105  ;  £25,(;i8  was  transferred 
to  renewals  suspense  account,  and  the  net  surplus  of  £31,92()  de.alt 
with  as  stated  previously.  The  renewals  account  balance  now 
amounts  to  £185.971,  and  the  reserve  fund  to  £ll,51."i. 

The  total  units  g^enerated  were  l(;2.<i9y,53o,  of  which  about 
98,000,000  were  sold  for  ligrhting  and  power — the  latter  taking 
well  over  8O.0OO,0iiO  ;  29,000,000  units  were  sold  for  traction,  and 
the  total  units  sold  were  127,750,000.  Nearly  12  000,000  units  were 
used  on  the  works,  and  distribution  losses,  ,Vo.,  accounted  for 
23,000,000.  The  maximum  load  was  50,160  KW.,  of  which  traction 
accounted  for  only  10,14o  Kvi'. 

The  L.(^..B.  sanction  for  the  borrowinjr  of  £424,220  for  the 
establishment  of  the  electricity  generatingr  station  at  Barton,  pro- 
vides the  following:  periods  for  repayments  ; — £121.770,  repayable 
within  30  years  ;  .£49,500,  within  20  years;  £126,8.-.0,  within  17 
years  ;  £105,780,  within  15  years  ;  £15, 180,  within  10  years  ;  and 
£4,8  to,  within  7  years. 

The  Tramways  Committee  has  granted  permission  to  the  Elec- 
tricity Committee  to  utilise  tramway  poles  in  connection  with  the 
electric  lighting  of  Oldham  Street,  one  of  the  principal  central 
shopping  thoroughfares  in  the  city. 

Maidstone. — Loan  Saxction. — The  T.C.  has  receivHd 
sanction  to  a  loan  of  £4.800  for  new  plant,  this  representing  the 
estimated  cost,  less  £2,150  received  from  the  sale  of  three  small 
generating  sets,  and  £500  to  be  transferred  from  the  revenue 
account. 

Aottinu'hiim. — J'rice  Increase. — The  Electricity  Com- 
mittee proposes  to  increase  its  charges  for  energy  by  12i  per  cent. 

Oldliiiiii. — Year's  "Working. — The  electricity  accounts 
for  the  past  year  show  that  the  gross  revenue  was  £52,580,  and  net 
profit  £3,549.  The  output  for  private  lighting  during  the  year 
was  2,018,603  units,  an  increase  of  134,377;  for  power,  2,779,150 
units,  an  increase  of  924,5."i4  ;  and  for  traction  3,158,753  units,  a 
decrease  of  132,855. 

Plymouth. — Price  Increase. — The  T.C.  has  decided 
to  increase  the  price  of  electric  current  for  lighting  by  a  farthing 
per  unit  after  September, 

Keig:ate. — Year's  Working. — Referring  to  the  annual 
balance-sheet  of  the  electricity  undertaking,  the  chairman  recently 
pointed  out  that  a  profit  of  £206  was  shown,  being  £8.".  more  than 
estimated.  They  had  lost  a  good  deal  of  revenue  by  the  war,  but 
the  output  was  28,000  units  higher.  Both  coal  and  oil  fuel  were 
increasing  in  price,  but  the  Committee  was  reluctant  to  increase 
the  price  of  electricity.  The  reserve  fund  stands  at  £2,824  on  a 
capital  of  £35,613. 

Ripon. — E.L.  Scheme. — The  City  Council  has  decided, 
after  consideration  of  a  communication  from  its  Parliamentary 
Agents,  not  to  make  any  order  in  respect  of  an  electric  lighting 
scheme  for  the  city. 

Rocbdale. — Loan  Sanction. — The  T.C.  has  received 
a  letter  from  the  L.G.B.  sanctioning  loans  for  £20,171  for  the 
electricity  undertaking,  and  stating  that  the  Board  does  not  see 
its  way  to  approve  any  loans  at  the  present  time  in  resjiect  of  the 
expenditure  on  electricity  mains. 

The  Electricity  Committee  recommends  an  increase  in  the  price 
of  electricity  by  10  per  cent,  for  lighting  and  15  per  cent,  for  other 
purposes  as  from  the  inspection  of  meters  now  proceeding. 

Riiucom. — The  B.  of  (i.  has  decided  to  ask  the  borough 
electrical  engineer  of  Warrington  to  report  upon  the  condition  and 
adequacy,  or  otherwise,  of  the  electric  lighting  plant  at  the 
Children's  Homes. 

Shipley, — The  Electricity  Committee  has  decided, 
owing  to  the  largely  increased  price  of  steam  coal,  not  to  enter 
into  contracts  at  the  present  prices,  and  that  arrangements  be 
made  to  purchase  coal  according  to  requirements. 

The  Council  has  decided  to  consent  to  the  Bradford  Corporation 
supplying  electricity  to  Dumb  Mill  on  condition  that  the  Corpora- 
tion enters  into  an  agreement  anthorising  the  Council  to  continue 
its  supply  of  electricity  In  the  Bradford  area. 

Spenborouffh. — During  a  thunderstorm  last  week — 
which  affected  the  whole  ot  the  West  Hiding  of  Yorkshire — 
damage  was  done  to  one  of  the  dynamos  at  the  electricity  works 
of  the  Council  ;  there  was,  however,  no  shut  down  in  the  supply. 

Spennymoor. — Restricted  Lighting. — On  account  of 
the  suspension  ot  public  lighting,  the  Electricity  Supply  Co.  has 
reduced  the  public  lighting  account  of  the  I'.D.C.  by  £78. 

Stalybridge. — Year's  AVorking. — The  accounts  of  the 

Joint  Board's  electricity  department  for  the  past  year  show  a 
revenue  of  £49,071,  and  expenditure  of  £22,934,  leaving  a  gross 
profit  of  £26,137.  After  paying  £10.234  for  interest  and  special 
payments  and  £11,641  to  sinking  fund,  there  was  a  surplus  on  the 


year's  working  of  £4,170,  as  against  £8,257  in  the  previous  year. 
During  the  past  year  22,683,680  units  were  generated,  of  which 
l,850,3."i4  units  were  used  on  the  tramways,  6,582  for  public 
lighting,  813.152  for  private  consumers'  lighting,  16,004,199,  for 
private  consnmers'  power,  and  1,134,184  were  used  on  works, 
making  the  total  quantity  accounted  for,  19,809,771. 

Sunderland. — Year's  Working. — The  annual  report 
of  Mr.  A.  S.  Blaokman,  borough  electrical  engineer,  states  that 
there  was  a  decrease  of  2i  per  cent,  in  the  units  sold  as  compared 
with  the  nrevious  year,  the  sales  being  14,499,124  units.  During 
the  year  five  new  sub-stations  were  completed.  The  total  revenue 
was  £73,.'il7;  in  the  sales  department  work  executed  and  goods 
supplied  totalled  £5,77."..  The  total  working  expenses  amounted  to 
£32,880,  and  the  surplus,  £33,5.")0,  was  dealt  with  as  to  £10,277 
for  interest,  and  £16,640  for  the  repayment  of  loans,  and  after 
meeting  other  smaller  liabilities,  £4,653  was  carried  to  the 
depreciation  and  renewals  account. 

T«)rpoiut. — The  Electric  Supply  Co.,  Ltd.,  having  com- 
pleted the  lighting  arrangements  for  the  town,  has  asked  the 
U.D.C.  to  consider  the  return  of  £100  deducted  from  its  account 
owing  to  delay  in  completing  the  contracts,  with  such  deductions 
as  will  fully  reimburse  the  Council  for  all  the  special  outlays  it 
has  incurred. 

West  Broniwioh. — The  Electricity  Committee  recom- 
mends an  agreement  being  entered  into  with  the  Wellington  Tube 
Co.,  Ltd.,  for  a  supply  of  electricity  of  a  minimum  <iuantity  of 
80,000  units  per  annum,  for  a  period  of  five  years. 


TRAMWAY  and  RAILWAY  NOTES. 


Belfast. — Feii.\le  Lahoi:r.  \c. — At  the  monthly  meet- 
ing of  the  Corporation  last  week  it  was  decided,  if  necessary,  to 
engage  women  as  tram  conductors  to  replace  men  who  had  joined 
the  Colours  ;  it  was  further  decided  not  to  employ  in  the  tramway 
department  any  fit  man  of  military  age.  It  was  intimated  that  it 
was  found  necessary  to  increase  the  rate  of  electrical  charges  by 
id.  per  power  unit,  and  Jd.  per  lighting  unit,  owing  to  the 
increased  cost  of  production.  The  staff  of  the  tramway  depart- 
ment has  already  given  a  good  many  of  its  membjrs  to  the  Ulster 
Division. 

Bonrnenioath,  —  Year's   Working.  —  For  the    year 

ended  March  31st  last,  the  revenue  of  the  Corporation  tramways 
undertaking  amounted  to  £102,346,  and  the  total  gross  balance  to 
£4S,23.">.  Interest,  sinking  fund,  rent  of  leased  lines,  kc,  amounted 
to  £38,101,  leaving  a  net  profit  of  £10,134,  or  deducting  loss  on 
motor-'bnsee.  £8,947.  During  the  year  nearly  17  million  passen- 
gers were  carried,  and  1,815,632  car-miles  were  run.  The  per- 
centage of  working  expenses  to  receipts  was  53'8  ;  and  the  track 
mileage  of  the  undertaking  31i, 

Burnley. — The  T.C.  has  referred  back  a  proposal  to 
remove  all  restrictions  as  to  the  time  at  which  discount  tickets  are 
available  on  the  cars  on  all  days  except  Sundays. 

Boncaster. — Female  Labour. — The  Corporation  has 
decided  to  employ  female  conductors  on  the  Avenue  Road  and 
Hexthorpe  and  Hyde  Park  routes,  in  replacement  of  some  :iO  men 
who  have  left  the  tramway  department  and  enlisted  in  the  Forces. 
The  new  conductors  must  be  25  years  of  age  or  over,  and  it  is 
understood  that  preference  will  be  given  to  wives  of  soldiers 
serving  at  the  Front. 

Buiidee. — Tramway  Aruitratiox  Aavarh. — Jlr.  W. 
Allan  Carter,  C.E.,  Edinburgh,  the  arbiter  in  the  case  between  the 
Corporation  and  the  Dundee,  Bronghty  Ferry  and  District  Tramway 
Co.,  regarding  the  price  to  be  paid  by  the  'T.C.  for  about  a  mile  of 
the  company  s  line,  has  issued  his  award.  The  formal  claim  of  the 
company  was  for  £14,6o0,  and  the  Council  offered  £8,500.  Mr. 
Carter  proposes  to  award  £9,255,  with  expenses  oyainst  the  town. 

Rirhcaldy.  —  Year's    Working. — The    Corporation 

tramway  undertaking  during  the  year  ending  May  15th  carried 
5,492,120  passengers,  as  against  5,781,89.1  in  the  previous  12  months. 
The  total  income  was  £16,977  ;  the  gross  profit  £5,525,  and  the 
credit  balance,  after  meeting  financial  charges,  contributions  to 
depreciation,  cost  of  1910  Act.  &c.,  was  £33,  as  against  an  estimate 
of  £1,040,  the  reduced  figure  being  accounted  for  by  the  falling  off 
of  receipts  due  to  the  war.  Based  on  present  earnings,  the  under- 
taking should  show  a  surplus  of  £70  for  the  present  year,  but  if 
the  price  of  energy  is  increased,  as  suggested,  a  deficit  of  £424  is 
expected. 

Leyton. — Electric  Dust  Van. — The  District  Council 
has  had  its  attention  called  to  the  trials  recently  made  by  the 
Barnes  District  Council  of  an  electrically-propelled  dust  van,  and 
a  Sub-Committee  has  been  appointed  to  consider  the  matter  and 
report. 

Manchester. — War  Bontses. — The  Tramways  Com- 
mittee has  decided  to  offer  to  submit  the  application  of  a  war  bouua 
for  certain  clasees  of  workers  to  arbitration  by  the  B.  of  T. 
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IVortlianipton. — In  view  of  abuses  in  the  use  of  military 
passes,  the  Tramways  Committee  proposes  to  cancel,  as  from  July 
1st,  all  free  passes  prranted  for  military  purposes,  except  those 
relatiDjj  to  nursinpr  staffs. 

London. — Tj.C.C. —  Discussing  the  possibility  of  reducing 
redundant  paesenper  services  on  the  streets  and  releasinj;  men,  Ac, 
for  Government  service,  the  chairman  of  the  Highways  Committee 
recently  stated  that  the  duplication  of  the  Council's  frrvices  by 
private  enterprise  would,  he  hoped,  be  the  subject  of  an  early 
report.  Buses  competed  with  the  Council's  tramways  aloner  100 
miles  of  route,  and  rfcjuired  1,.">00  men  to  operate  them,  while  the 
additional  men  required  by  the  tramways  to  give  the  same  service 
would  be  only  4(iO. 

City  and  S.  Lonhon  Railway.— Owing  to  the  fusing  of  a 
cable,  the  traffic  was  dislocated  for  an  hour  on  Saturday  morning 
last,  single-line  working  being,  however,  possible. 

FiEE  Brkiade  Vehicles. — According  to  the  annual  report  of 
the  L.F.B  ,  in  addition  to  16  petrol  vehicles,  there  were  added  to 
the  equipment  during  the  past  year  two  electrically-driven  chassis, 
upon  which  have  been  mounted  turntable  ladders,  and  two  elec- 
trically-driven motor  escape  vans. 

RaiiLSbottoin. — Railless  Cars. — The  second  of  the 
new  cars  for  the  lailless  traction  system  was  put  into  service  on 
the  Ist  inst.,  and  the  first  of  the  old  cars  has  been  sent  to  Leeds  to 
be  fitted  with  new  body,  wheels  and  springs. 

Rowley  Rcffis. — The  U.D.C.  has  decided  to  take  no 
action  regarding  the  expiration  next  month  of  the  Quarry  Bank, 
Brierley  Hill,  and  Rowley  Regis  Light  Railway  Order,  it  being 
considered  that,  as  the  motor-'buses  were  serving  the  district 
adequately,  it  was  doubtful  if  the  tramway  scheme  could  be  carried 
out  successfully. 

St.alyl»ri(l^e. — Year's  AVorking. — The  accounts  of  the 
Joint  Board's  tramway  undertaking  for  the  past  year  show  on 
revenue  account  an  income  of  £37,620,  and  expenditure  £32,049, 
leaving  a  gross  profit  of  £5,.571.  Interest  and  special  payments 
absorbed  £8,282,  and  £7,785  was  transferred  to  sinking  fund, 
leaving  a  deficit  on  the  year  of  £  10,497,  compared  with  a  deficit  on 
the  previous  year  of  £5.870.  Car-mileage  was  1,116,9.16,  compared 
with  l.l.i7,16.3  in  1918-14  :  and  the  passengers  carried  numbered 
8,406,915,  against  9,900,.^91.  The  average  fare  per  passenger  was 
r060d,,  against  '977d.  last  year  ;  and  the  average  number  of  pas- 
sengers per  car-mile  was  7  706,  against  8  .t56  in  the  previous  year. 


TELEGRAPH  and  TELEPHONE  NOTES. 

<  anada. — In  the  course  of  a  recent  debate  on  the 
Marine  and  Fisheries  Department  Estimates  in  the  Canadian  House 
of  Commons,  the  Minister  of  Marine  announced  that  during  the 
coming  season  the  first  wireless  station  will  be  placed  on  the 
Hudson  Strait.  This  station  will  be  able  to  work  with  those 
at  Port  Kelson  and  Le  Bas. —  Wirelr.is  Warld. 

ro,stal  Servaiif.s.— In  the  House  of  Commons,  on 
Tuesday,  Mr.  Herbert  Samuel  stated  that  about  36,000  of  the  Post 
Office  staff  were  serving  in  the  Army  and  Xavy,  and  arrangements 
had  been  made  to  release  many  more.  General  facilities  to  enlist 
could  not  be  given  to  telegraphists,  linemen,  and  other  skilled 
workmen  on  the  engineering  staff,  because  many  thousands  of 
those  classes  were  required  at  home  for  military  and  naval  work. 
Every  effort  would  be  made  to  provide  employment  for  disabled 
soldiers  and  sailors,  and  no  more  boys  would  be  taken  on  as  tele- 
graph messengers  where  disabled  men  could  be  employed  ;  the 
latter  would  also  be  given  first  consideration  for  employment  as 
night  telephone  operators, 

Russia. — The  Ru.ssian  authorities  have  decided  to  erect 
and  equip  a  radio- telegraphic  station  at  Nicolaieff,  in  the  Odessa 
district,  for  the  purpose  of  receiving  time-signals  from  the  Eiffel 
Tower,  Paris.—  M"/rc/c,SA  World. 


August  25th.  Dry  cells,  earth  clips,  recording  counters,  and 
various  other  instruments  and  apparatus,  for  the  P.M.G.'s  Depart- 
ment.    See  "  Official  Notices"  to-day. 

Pebth. — August  11th.  Bolts  and  nuts,  tubular  brackets,  side 
brackets  for  tubular  iron  poles,  &c.,  IJordeaux  and  other  insulators, 
copper  wire,  &o.,  for  the  P.M.G.'s  Department.  See  "  Oflloial 
-Notices"  July  'Jnd, 

Specifications  for  the  items  marked  *  can  be  seen  at  the  Board 
of  Trade  Commercial  Intelligence  Branch  in  London. 

Barkiua,' Town. — lulylfith.  U.D.C.  I,0a0-Kvv.  turbo- 
alternator  with  condensing  plant  ;  cooling  tower  and  pipework  ; 
chain-grate  stoker,  boiler  pipe  work,  ka.  ;  economiser  ;  rotary 
converter  ;  h.t.  switchgear  ;  H.T.  mains.  See  "  Official  Notices  " 
July  L'od. 

Ihiblin. — .luly  12th.  Corporation.  I2:i,000  carbons. 
See  "Official  Notices"  .July  2nd. 

Keclos. — July  19th.  4,000  tons  of  slack  coal  for  the 
electricity  works.  Borough  Electrical  Engineer,  Cawdor  Street, 
Patricroft. 

Edlnbui'U'h. — luly  12th.  Corporation.  One  l,0(iO-KW. 
motor  -  converter  and  transformer.  See  "  Official  Notices  " 
June  25th. 

July  14th.  Corporation.  Electric  lighting  installation  at  pablic 
wash-house,  MoLeod  Street.  Mr.  F.  A,  Newington,  Engineer, 
Dewar  Place. 

Eritli.  — July  llJth,  U.D.C.  One  2,000-K\v.  turbo- 
alternator,  with  condensing  plant,  switchgear,  and  all  accessories. 
See  "  Official  Notices  "  June  18tb. 

Hull. — -luly  22nd.  Machinery  oils  for  the  Corporation 
Electricity  Works. 

Rinffston-upon-Hull. — July  22nd.  Corporation.  One 
5,000-KW.  tnrbo-alternator  with  exciter  ;  one  condenser  ontQt 
complete.     See  "  Official  Notices  "  July  2nd. 

Moi'ctambe.  —  July  24th.  Corporation  Electricity 
Department.  2,000  tons  of  coal  or  slack.  See  "  Official  Notices  " 
July  2nd. 

Sal  ford. — July  r2th.  Steel  and  concrete  foundations 
for  5,000-KW,  tuilio-alternator.  Borough  Electrical  Engineer, 
Pendleton. 

South  Africa.— Beai  FORT  West  (Cape).— September 

14th.  Municipality,  Suction  gas  engines,  dynamo,  booster,  switch- 
board, battery,  &c.  ;  also  poles,  copper,  insulators,  street  lamps, 
service  connections,  meters.  A:o.  Specifications,  on  deposit  of  five 
euineas  (returnable),  from  Chas,  G.  Trevett,  A,BI,I.E  E.,  70, 
Fletcher's  Chambers,  Cape  Town.  Tenders  to  Town  Clerk,  Beaufort 
West. 

Spain. — The  municipal  authorities  of  Villanueva  de  los 
CastillejoB  (Province  of  Huelva)  have  just  invited  tenders  for  the 
concession  for  the  electric  lighting  of  the  town  during  a  period  of 
20  years. 


CLOSED. 

.Iberdeen,  —  The  Corporation  Tramways  Committee 
has  accepted  the  tender  of  the  Tudor  Accumulator  f'o.  to  make 
'MO  new  welded  joints. 

Batlc.v. — The  Electricity  Committee  has  accepted  the 
following  tenders  : — Crawshaw  &  Warburton,  1,500  tons  coal  ; 
White  Lee  Colliery  Co  ,  500  tons  coal. 

Bury. — The  Corporation  has  entered  into  the  following 
contracts  for  the  electricity  works  :  — 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


iuslralia.— Mklmoiuki;. — .Aug.  llth.    One  I.OoO-kw. 

D.c.  generator  complete,  liquid  starter,  kc,  for  the  City  Council. 
See  "  Official  Notices  "  .1  une  Ith. 

July  27th,  A,<;.  and  d.c.  motors  and  maximnm-domand  indi- 
cators, for  the  City  Council.     See   '  Official  Notices  "  .lane  Joth, 

August  I  Ith,  Viotorion  Railway  Commissioners,  Spencer  Street, 
Melbonrno.  Twenty  miles  of  valoaniaed-rubber-covored  oleotrio 
light  wire  (Contract  No  28,925).  Local  representation .  Deposit, 
}  per  cent,  of  amount  of  tender.* 

At)ELAir>K, — August  18th.  Mngnotn  and  trembling  belli",  for 
P.M.G.'s  Department.     Hoe  ''  Official  Notices  "  July  2nd, 

August  Ihtb.  Battery  material,  foi  thH  P.M.Q.  See  "Official 
Notices"  to-d»y. 


Derby. — The  ( 'oriioration  Electric  Lighting  Committee 
has  accepted  the  tender  of  Marshall  &  I'lumtrcp.  of  London,  for 
10,000  carbons,  at  £25  l.'.s.  per  1,000;  and  those  of  the  Hall 
Colliery  Co.,  Ltd.,  Derby  Coal  Co  ,  Ltd.,  Mr.  T.  Walker,  Brookhouto, 
.lohnson.  Ltd  ,  I'arr  A:  Sons,  and  Hill  .V:  Poyser  for  coal. 

Kcch's, — The  T.C.  Electricity  Coniniittre  has  recom- 
mended the  aoooptanoo  of  the  tender  of  Messrs,  Joeoph  Chapman 
and  Sons  for  the  construction  of  a  coal  bunker  at  the  electricity 
works, 

llobdiMi  Briduc.  -  Tlio  Waterworks,  I'Jcctricity  and 
Watch  ('omniitter  has  acoeptod  the  tender  of  thi^  Anglo-Amotionn 
Oil  Co,,  LUl,.  for  the  supply  of  fuel  oil  for  the  I'icaol  engine  at  the 
electricity  works  until  Dooembor  31st,  191."' 

kondal. — The  tender  of  the  Wipan  Coal  and  Iron  Co., 
Ltd.,  has  been  afceptod  by  the  Electricity  Committen  for  coal 
during  12  months  —Arley  nuts.  33s.  6d,  per  ton;  John  nuts, 
21s.  9d.  per  ton  :  Hewlett  unsoreened  nuts,  23s.  2d.  per  ton. 
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Liverpool. — The  Electric  Power  and  Lighting  Com mifctee 
has  accepted  the  tender  of  MeBsrs.  J.  G.  NichollB,  Ltd..  for  the 
supply  of  glass  for  a  period  of  three  months, 

l.oiiiloii. — L.C.C. — The  Asylums  and  Mental  Deficiency 
(  ommittee  has  accepted  the  untiermentioncd  tenders  for  a  period  of 
four  months  from  .Tuly  Ist,  1915  : — 

Electric  sundries,  Schedule  (il. — A.  F.  Goodwin  &  Co.  :  General 
Electric  Co.,  Ltd.  ;  Veritys,  Ltd.  ;  W.  (ieipel  &  To.  :  Cox- 
Walkers,  Ltd.  ;  G.  MauLellan  &  Co.  ;  Falk,  Stadelmann  and 
Co.,  Ltd. 

Electric  lamps,  Schedule  6I(;. —  Pope's  Electric  Lamp  Co.,  Ltd. 

BERMONrisEV. — The  Electricity  Committee  has  accepted  the 
tenders  of  the  Glenboitr  Inion  Fireclay  Co.,  Ltc".,  for  1,650  fire 
bricks,  and  1{  tons  fireclay  for  £15  17s.  i;d.,  and  Babcock  &  Wilcox, 
Ltd.,  for  arch  plates,  rails,  driviner  links,  noses,  \c  .  for  £1.")  IGs.  Gd. 

POPLAK. — The  B.C.  has  been  recommended  to  accept  the  tender 
of  Messrs.  Economisers,  Ltd., at  C36ii,  including  the  cost  of  erection, 
for  renewing  the  tubes  of  the  econoiiiiser  at  the  refuse  destructor. 

Maidenhead. — The  T.G.  has  accepted  the  tender  of 
the  Crynant  Colliery  Co.,  Ltd.,  for  coal  for  the  electricity  works 
for  a  year,  at  13s.  Id.  per  ton. 

Manchester. — The  Electricity  Committee  has  decided 
that  Messrs.  Ed.  Bennis  &  Co.,  Ltd.,  shall  carry  out  the  work  in 
connection  with  the  supply,  delivery  and  erection  of  four  chain 
grate  stokers  for  boilers  Nos.  45  and  46,  at  Stuart  Street  generating 
station. 

The  contract  of  the  Street  Mains  and  Lighting  Sub-Committee 
with  the  British  Elcutrio  Transformer  Co ,  Ltd.,  for  air-cooled 
transformers  has  been  extended  to  June  30th,  l'.il6,  with  the 
addition  of  an  extra  siz?. 

The  Electricity  Committee  has  accepted  the  following 
tenders  :  — 

Cables.— B.I.  &  Helsby  Cables,  Lti.,  and  W.  T.  Glover  &  Co  ,  Ltd. 

Oil  immersed  tiaQsformers,  250  and  600  k  v. a  — Ferranti,  Ltd. 

Service  boxes.— J.  Siubbs,  Ltd,,  and  Hardy  &  Padmore,  Ltd, 

Tail  end  boxes.— B  I.  &  Helsby  Cables,  Ltd. 

CarboD,  metal-filament  and    I\Ia;;da    lamps.—  British   Thomson-Houston 
Co.,  Ltd. 

Radiator  lamps. — Qeneral  Electric  Co.,  Ltd. 

Radiator  lamps  (Dowsing).— Dowsing  Radiant  Heat  Co.,  Ltd. 

Rubber-insnlatfd  service    cables.— Callender"s   Cable   and    Construction 
Co.,  Ltd. 

Manchester. — The  Education  Committee  has  accepted 
the  following  tenders  for  work  at  the  Baguley  Sanatorium  ; — 

Installation  of  electric  light.— Bertram  Tliomas. 
Metal-filament  lamps.— Siemens  Bros.  Dynamo  Works,  Ltd. 
E.xtensions  to  accumulator  house,  Ac- Robert  Carlyle. 

\ew    Zealand. — Wellington. — The     Public    Service 
stores  Tender  Board  has  received  the  following  tenders  : — 
60  Miles  Rubber- insulated  Twin  Twisted  Wire. 

P.  R.  Baillie  &  Co (accepted)     £733 

Tombull  &  Jones 780 

Lawrence  &  Hanson  Electrical  Co 84t 

Richardson,  McCabe  &  Co 916 

A.  D.  Riley  i  Co.,  Ltd 1,028 

8  Miles  Lead-Co vebed  Cable,  26  Pairs. 
Lawrence  &  Hanson  Electrical  Co.,  (accepted)     £1,168 

Richardson,  McCabe  &  Co 1,184 

A.  D.  Riley  &  Co.,  Ltd 1,192 

P.  R.  Baillie  i  Co 1,200 

Tornbull  &  Jones,  Ltd 1,200 

A.  &  T.  Burt,  Ltd 1,310 

6  Miles  Lead-Covered  Cable,  39  Pairs, 
Lawrence  &  Hanson  Electrical  Co.     ..    (aooepted)     £1,134 

Richardson,  MoCabe  I'i  Co.,  Ltd 1.H6 

A.  D.  Riley  &  Co 1,146 

P.  E.  Baillie  &  Co 1,170 

Tornbull  &  Jones,  Ltd.  1,176 

A.  4  T.  Burt,  Ltd 1,264 

7  Miles  Lead-Covered  Cable,  62  Pairs. 

Turnbull  &  Jones,  Ltd (accepted  i    £1694 

Richardson,  McUttbe  «  Co 1.72) 

A,  D.  Riley  i  Co.,  Ltd 1.739 

A.  &  T.  Burt,  Ltd 1.785 

P.  E.  Baillie  &  Co 1.753 

Lawrence  &  Hanson  Eleotrioat  Co.  ....        . .        1,634 

IJ  Miles  Lead-Covered  Cable,  104  Pairs. 

P.  B.  Baillie  &  Co (aooeptea)  £623 

Kiohardson,  McUabe  »&  Co.,  Ltd 6  0 

A.  D.Riley  &  Co.,  Ltd SaS 

Turabnll  &  Jones,  Ltd 6-5 

A.  4  T.  Bun,  Ltd 6E8 

Lawrence  &  Hanson  Electrical  Co -     ..  676 

7  Miles  138  Yabdb  Lead-Coveeed  Cable,  208  Pairs. 

P.  H.  Baillie  &  Co (ascepted)  £6,516 

Richardson,  MoCabe  &  Co 6,567 

A.  D.  Riley  &  Co  ,  Ltd 6.601 

Turnbull  &  Jones,  Ltd 5.658 

A.  &T.  Burt,  Ltd 6.799 

Lawrence  &  Hanson  Electrical  Co 5,976 

6  Miles  641  Yards  Lead-Oovebed  Cable,  813  Pairs. 

Richardson,  McCabe  &  Co..  Ltd (accepted)  £6,493 

p.  B.  Baillie  &  Co 6,6ob 

A.D.Riley  &Co.          b.f6ll 

Turnbull  &  Jones,  Ltd.           0.681 

A.  &  T.  Burt,  Ltd 6,824 

Lawrence  &  Hanson  Electrical  Co.          7,002 

6  Miles  1,100  Yards  Lead  Covered  Cable,  416  Pairs. 

A.  D.  Hiley  &  Co.,  Ltd (accepted)  £7,042 

Richardson,  McCabe  4  Co. 7,221 

Turnbull  &  Jones,  Ltd 7,287 

P.  R.  Baillie  4  Co.         7,948 

Lawrence  &  Hanson  Electrical  Co.           7  618 

A.  &  T.  Bart,  Ltd.                   7,923 


l>\  Milks  Lrad-Covkred  Cable,  520  Pairb. 

A.  D.  Riley  &  Co.,  Ltd (acocptod)  £8,125 

P.  K.  Baillie  ,'i  Co 8,418 

RiohardsoTi,  McCabe  .S:  Co.,  Ltd.    . .  K.487 

Turnl.all  .V  Jutiob,  Ltd 8,487 

Lawrence  &  Harn-on  Klcctrioal  Co.  H,813 

A.  &  T.  Burt,  Ll.l 9,393 

7  Mile-  Lkad-Govbhkd  Cable,  621  Pairs. 

P.  R.  Baillie  «  Co (accepted)  LlO.tUl 

A.  U.  Rilcv  4  Co.,  Ltd 10,762 

Turnbull  ,i  Jcnts,  Ltd U,02r. 

Lawrence  4  Hanson  Electrical  Co.. .  '  1,660 

A.  >'k  T.  Burt,  Ltd 12,013 

2  Milks   Lead-Covered  Aruourrd  Cahi.k,  1u»  (  aih-. 

P.  R-  Baillie  A  Co (accepted)  £1,181 

Krcharoscn,  .Mci'aoe  4Co 1,190 

A.  D.  Riley  A  Co.,  Lid 1,202 

Turnbull4  Jones,  Ltd 1,210 

A.,VT.  Buit,  Ltd 1,264 

Lawrence  &  Hanson  Electrical  Co 1,280 

9  Miles  Lead-Covkhkd  Arxoubkd  Cable,  312  Pairs. 

Turnbull  &  Jones.  Ltd (accepted)  £11,700 

Kiohardson,  McCabe  4  Co.,  Ltd 11,970 

P.  R.  Baillie  4  Co 13,064 

A.  D.  Riley  &  Co.,  Ltd 12,240 

A.  ,<:  T.  Burt.  Ltd 12.102 

Lawrence  ,\  Hanson  Bleclricjl  Co 12,780 

1  Milk  Silk  and  CoTroN-lNsuLATKD  Switchboard  Cable,  ;iia  Pairs, 

A.  D.  Riley  &  Co.,  Ltd (accepted)  £1,886 

Turnbull  4  Jones,  Ltd 1,400 

P.  R.  Baillie  &  Co l.WO 

A.  A  T.  Burt,  Ltd 1,831 

1  Mile  Sum  and  Ootton-Insulated  Switchboard  Cable,  624   Paibs. 

Turnbull  &  Jones,  Ltd (accepted)  £2,617 

A.  D.  Riley  &  Co.,  Lild 2,648 

P.  R.  Baillie  &  Co 2,855 

A.  &  T.  Burt,  Ltd 3.649 

6,000,OOn  Lead  Skals,  J-in.  Disk. 

Canterbury  Engineering  Co.,  Ltd.      ..    (accepted)  £1,739 

Hughes  A  cossar 1687 

R.  W.  Cameron  ,'i  Co 1737 

P.  R.  Baillie  &  Co 1,776 

J.  L.  Leonard 1,818 

W.  H.  8imms4Sons 1,912 

J.  Mcllwraith  4  Co.  Propy 1.960 

Millar  ,S  Young 3,275 

100,000  Cups  Inbdiaior,  "Sinclaib." 

P.  R.  Baillie  &  Co (accepted)  £3.174- 

A.M.Holmes 1.363 

A.  .<T.  Bait,  Ltd.  1,814 

Richardson,  MoCabe  .\  Co.                         1,866 

Turnbull  A  Jones,  Ltd.            1,896 

A.  D.Riley  .t  Co  ,  Ltd 1.926 

Batcher,  Reed  4  Co.,  Ltd 2,100 

'  Including  volts. 
100,001)  Bolts,  Insulator,  "  Sinclair." 

P.  R.  Baillie  &  Co (aooepted)  £S,n4' 

Turnbull  4  Jones           1,486 

A.  4  T.  Burt,  Ltd 1,496 

Richardson,  MoCabe  4  Co.,  Ltd 1.633 

Lawrence  4  Hanson  Electrical  Co. 1,537 

Butcher,  Reed  A  Co.,  Ltd 1,760 

A.D.  Riley  &  Co.,  Ltd 1.787 

'  Including  cups. 
— Xno  Zealand  Sliippimi  and  Coitniierre. 
The  Christchurch  City   Council  has  accepted    the    tender    of 
Messrs.  Lawrence  &  Hanson  Electrical  Co.  for  the  supply  of  aerial 
cables  for  two  years. 

The    Wellington    (Uty     Council    has    aooepted    the    following 

tenders : — 

Insulated  cable— P.  B.  Baillie  4  Co. 
Gear  wheels — Richardson,  McCabe  &  Co. 
Overhead  material— P.  R.  Baillie  4  Co. 

— Xew  inland  Shippin;/  a/id  I  ommeri'i'. 

Salford. — The  Tramways  Committee  has  accepted  the 
tender  of  the  Tudor  Accumulator  Co.,  Ltd.,  for  welding  about  550 
tramway  rail  joints,  at  278.  6d.  per  joint.  The  offer  of  Messrs. 
\V.  T.  Glover  &  Co.,  Ltd.,  to  purchase  low-tension  cable  has  been 
accepted  by  the  Electricity  Committee  as  follows  : — 10  sq.  in. 
cable,  £845  15s.  Od.  per  mile  ;  12  sq.  in.  cable,  £1,010  per  mile. 

Southampton. — The  T.O.  has  accepted  an  offer  from 
Messrs.  Bradbury,  Son  &  Co.,  for  3,600  tons  of  Tamworth  coal 
for  the  electricity  works,  at  £1  '.'3.  lnd.  per  ton. 

SjienboroURli. — The  Electricity  Committee  has  accepted 
the  tenders  of  Messrs,  Wm  Bennett  k.  Sons  and  Messrs,  W.  H.  Sharp 
and  Sons  forcoal  for  the  electricity  and  destructor  woi  ks  for  one  year. 

Watford. — The  U.D.C.  H.L.  Committee  has  accepted 
the  offer  of  Messrs.  Parsons  to  repair  the  rotor  of  an  alternator, 
for  £lli;;  the  Council  has  agreed  to  ps.v  £40  towards  the  cost. 
The'^offer  of  Messrs.  Coiv  ,*,:  Co.  to  supply,  during  the  next  I2 
months,  1.000  tons  of  Griff  Peas,  at  228.  per  ton.  has  been  also 
accepted.  The  Committee  has  accepted  the  prices  of  Meesrs.  W.  T. 
Henley's  Telegraph  Works,  Ltd.,  for  the  supply  of  cable.  The 
British  Westinghouse  Co.  has  asked  the  Council  to  pay  an  increased 
price  for  the  transformers  recently  ordered.  The  mattf  r  is  to  be 
favourably  considered  if  the  transformers  are  delivered  within 
the  specified  time. 

West  Broniwich. — The  Electricity  Committee  recom- 
mends "the  acceptance  of  the  tender  of  Messrs.  B.I.  and  Uelsby 
Cables,  Ltd.,  for  the  necessary  extra-high-tension  mains  and  exten- 
sions to  switchgear,  and  that  of  Messrs.  Ferranti,  Ltd.,  for  the 
extra-high-tension  cubicle,  in  connection  with  the  additional  supply 
of  current  to  Messrs.  J.  Brockhouse  &  Co.,  Ltd. 

Winchester. — Messrs.  Ferranti,  Ltd.,  have  been  awarded 
the  contract  for  prepaym9nt  electricity  meters  for  the  Corporation 
to  May,  191fi. 
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THE   SCIENTIFIC    ORGANISATION    OF  WAR 

MATERIAL     SUPPLIES    IN    GERMANY    AND 

INCIDENTAL    ROBBERY. 

«Y   R.   STEYLA.ERS. 


Official  documents  publiehed  in  the  h'lrkln'tprlniisch'  Xnlschrift. 
dated  June  24th,  which  I  give  below  are  of  exceptional  interest  in 
that  they  demonstrate  a  few  facts,  the  eist  of  which  I  herewith 
enumerate  : — 

1.  That  as  early  as  Anerust  13th  of  last  year,  in  the  early  stages 
of  the  war,  Germany  realised  the  necessity  of  organisiner  all  her 
national  resources  for  the  monopolisation  of  war  supplies,  a 
necessity  which  was  only  recognised  by  the  Allies  recently. 

2.  That  the  requisition  or  commandeering  of  all  supplies  in  the 
occupied  territories  of  Belgium  and  Poland  was  most  carefully 
preconceived,  and  %va3,  moreover,  systematically  executed,  which  is 
tantamount  to  robbery.  The  word  robbery,  by  which  I  intention- 
ally stigmatise  the  system,  is  justified  by  the  fact  that,  although 
the  Hague  Conventions  admit  the  right  of  the  belligerents  to 
requisition  war  material  in  occupied  territory,  they  provide  an 
equitable  remuneration  for  such  requisitions,  whereas  we  Belgians, 
as  well  as  the  French  and  Poles,  know  that  requisition  bills 
delivered  by  the  German  troops  remain  up  to  the  present  to  a  • 
large  extent  quite  a  negligible  asset  to  the  creditors,  who  have 
tried  unsuccessfully  to  collect  their  face  value.  We  know  of 
merchants  who  received  vouchers  for  such  requisitions  written  in  ■ 
pencil  on  a  scrap  of  paper  torn  out  of  a  pocket  note-book,  and 
signed  by  one  of  their  German  competitors  who  requisitioned  the 
goods  under  the  threat  of  the  bayonet. 

3.  That  the  specific  designation  in  the  official  German  organisation 
of  definite  kinds  of  war  material,  which  were  to  be  requisitioned 
by  the  German  troop  commanders,  not  only  in  Germany,  but  in 
tie  occupied  territories,  namely,  metals  of  all  kinds,  jute,  hemp, 
linen,  thread,  wool,  and  also  cotton,  besides  a  number  of  organic 
substances  amongst  which  were  fatty  materials,  proved  to  any 
ordinary  layman  the  obvious  necessity  of  counteracting  such 
activities  by  stopping  with  the  aid  of  all  possible  means  the  im- 
portation either  directly  or  indirectly  of  such  goods  into  Germany. 

4.  That  it  is  clear  and  quite  cynically  stated  in  the  organisation 
scheme  reproduced  below  that  Germany  was  giving  all  kinds  of 
encouragement  to  contraband  trade  in  neutral  countries,  and  even 
maintained  agents  in  Allied  countries  for  the  purpose  of  ntUiii/u/ 
all  possible  viea/n  to  imjicrt  such  raw  tnaterialsfrom  outside. 

This  fact  having  been  recognised,  a  counter-organisation  should 
have  been  established  on  the  same  commercial  bases  to  purchase 
all  availaljle  material  in  competition  with  German  agents  abroad 
and  transport  them  to  Allied  countries.  This  could  be  realised 
with  much  greater  facility  by  the  Allies,  owing  to  their  complete 
control  of  the  markets  and  seas. 

o.  That  the  exploitation  of  natural  resources  in  occupied  territories 
was  systematically  carried  out  by  specially  formed  limited  com- 
panies, under  German  Government  control,  and,  therefore,  no  one 
will  be  surprised  to  hear  that  Belgium  and  Northern  France  have 
been  intentionally  robbed  by  scientific  plunderers. 

6.  With  regard  to  raw  materials  which  Germany  has  fore- 
seen she  might  run  short  of,  such  as  copper,  the  invaders  have 
been  taking  for  some  time  the  necessary  precautions  to  evolve 
substitutes.  This  is  substantiated  by  the  substitution  of  iron  and 
zinc  wire  for  the  usual  copper  wires  in  electrical  installations.  As 
proof  I  quote  the  advertisements  of  cable  manufacturers  in 
Germany  :  — 

"nine  Conductors  with   Riibher  Ins'dation  :    Iron   Fle.cihle    Wire: 

[run  Bare  ami  l7ixulated  Condnctnrs  :  Iron  Condnelors 

Lead-sheathed. 

"Hackbthal  Dbabi   USD  KAKEr,  Wkbke  A.G.  Hanovek. 

"Small   stock    is    still  available    of    Tube    Cables    with   Copper 

Conductors.     Ask  for  List  of  Stocks.     Largest  Diameters 

only.— Kabelwerk  Duisbnrg." 


This  explains  also  why,  in  the  early  stages  of  the  war,  copper 
door-handles,  bells,  door-plates,  .Vc,  were  removed  to  Germany,  this 
naturally  causing  people  to  believe  that  Germany  was  running 
short  of  copper,  whereas  it  was  only  a  measure  ol  precaution. 

The  present  condition  in  Germany  shows  that  the  substitution  of 
zinc  or  iron  wire  for  copper  wire  or  cable,  in  electrical  installa- 
tions, is  being  rendered  daily  more  necessary  to  maintain  the  huge 
consumption  of  copper  by  monthly  wastage  of  some  s, 000,000 
shells  at  least,  the  recuperation  of  which  is  only  partly  possible. 

We  may  conclude  that  if  the  Allies  take  more  care  in  future  to 
stop  contraband  metals  and  other  war  requisites  than  has  been 
the  case  hitherto,  Germany  cannot  possibly  continue  much  longer 
the  expenditure  of  shells  and  explosives  of  which  only  :'>0  o.'  40  per 
cent,  can  be  recovered  from  the  expended  shell  cises,  on  a  basis  of 
12,000  tons  approximately,  I  calculate,  of  copper  required  monthly. 

A  huge  effort  has  evidently  been  determined  upon  for  the  present 
months  of  July  and  August,  by  the  accumulation  of  all  possible 
natural  resources,  but  once  this  effort  has  been  spent  (let  us  hope 
unsuccessfully),  the  provision  of  shells  and  monitions  in  Germany 
^vill  suddenly  become  seriously  depleted,  with  the  possibility  of 
their  military  efforts  being  brought  to  a  standstill. 

German  Orgnnisaiion  of  tlie  Problem  Concerning  the  Distribution  of 

Raw  Materials  for  the  Purposeof  War  on  behalf  of  the 

German   War  Oftice. 

"  When  the  war  broke  out  our  War  Office  had  to  face  the  problem 
of  providing  Germany  with  the  requisite  war  material  on  the 
hypothesis  of  a  long  war.  This  was  the  origin  of  the  creation  on 
August  13th.  1914,  of  a  division  of  the  War  Office  for  supplying 
raw  material,  the  organisation  and  existence  of  which  is 
described  as  follows  by  the  A'orddeiitschc  Allgemeine  Zeitung  : — 

"  The  object  of  the  Division  for  Supplying  War  Material  con- 
cerns generally  the  obtaining  and  distributing  of  the  seizable 
supplies  necessary  for  the  requirements  of  the  Army.  The  seizures 
and  requisitions  afford  the  possibility  to  dispose  of  the  raw 
materials  and  to  prepare  them  for  the  purpose  of  the  country's 
defence. 

"  In  case  the  Government  itself  does  not  consume  directly  this 
raw  material,  its  appropriate  distribution  must  be  made  by 
private  industry  working  on  war  requisites  for  the  Army. 

"  The  following  questions  are  generally  dealt  with  by  the  Divi- 
sion for  supply  of  war  raw  material  :  — 

"  1.  The  limitation  as  far  as  possible  of  requisites  used  in  peace 
time,  the  indication  of  the  means  to  attain  this  purpose,  and  to 
replace  such  raw  mateiiil. 

"  2.  Experimenting  with  and  employing  new  substances  to 
replace  raw  material. — Recuperation  of  by-products. 

"3.  Producing  artificial  war  material  by  the  latest  technical 
and  chemical  discoveries. 

"  4.  Establishing,  and  in  case  of  necessity  financially  supporting, 
new  factories  or  increasing  existing  plants. 

"5.  Imposing  the  duty  on  the  interested  concerns  not  to  do  any 
trade  in  raw  material,  and  to  effect  the  same  only  for  transformation 
in  their  own  business. 

"  6.  The  ucilising  of  all  possibilities  to  import  such  raw  material 
from  outside. 

"  7.  The  vbtnining,  tra?isporting  and  distributing  of  all  .ttuclts  exist- 
ing in  all  occupied  enemy  territories  hy  which  the  arailable  stocks 
can  be  increased. 

"  The  division  of  the  material  has  to  be  made  according  to 
orders  from  the  military  Government,  taking  into  account  the 
qualities  required  for  each  particular  use  or  industry.  The  valua- 
tion of  the  seized  or  requisitioned  goods  is  effected  on  the  basis  of 
prevailing  market  quotations  in  Germany.  *  Too  low  limitations 
.sliinihl  he  in-oided  in  order  not  to  discourage  importation.  For  a 
number  of  raw  materials  it  has  been  necessary  to  fix  maximum 
prices,  as  well  as  to  create  organisations,  in  order  lo  transfer  some 
stochx  froio  eneiiig  countrg  to  the  Fotheilond,  to  accumulate  them  in 
proper  places,  to  distribute  and  to  account  for  them. 

"The  distribution  of  raw  material  is  sub-divided  between  rjUect- 
ingand  administration  Conmittees  for  the  purposeof  defining  each 

*  This  is  offering  a  premium  for  contraband. 


Raw  Matehial  Sipplv  Division  of  the  German  War  Office. 


Collection  Coi 


General    Division  for   the  study  I  Requisition  Division  for  the  exe- 
of  organisation  and  adminis-  cution      of      seizures      and 

trative  questions.  requisitions,  Offije  of  Statis- 

tics. 


Forwarding  Division  for  the 
execution  of  the  forwarding 
orders,  and  for  the  institution 
of  distribution  and  ooUec- 
tinn  nlaopa. 


Professional  Committees. 
For  metals,  ohemioale,  hides, 
leather,  jute,  fiix,  linen 
thread,  rubber,  wool,  cotton, 
hemp,  and  a  series  of  organic 
finh4tAnfy>n. 


Jlaw  material.     Limttr.d  companies  with 
Control  Committees, 
Kammwoll  A  G.  (Carded  Wool.  Ltd.) 
KriegBWollbedarf  A  C;.  (War  Wool  Requisites 

Co.,  Ltd.) 
Kriegecbemikilien  A.'-.  (War  Chemicals  Co., 

Ltd.) 
KrieKsmetall  A.i;.  (War  Metal  Co.,  Ltd.) 
Deutsche  Rohhant   A.O.  (German   Rawhides 

fj.,  Ltd.) 
Kriej(sleder  \  G.(War  Leather  Co.,  Ltd.) 
Deutsche  Holzvertriebs  A.G.  (German  Timber 

Trale  Co ,  Ltd.) 
A.O.     fiir    VerwertODg     von     Stoffabfallen 

(limited  company  for    reodvaiy   of   by- 

prnHiir.*n  ) 


PeivATE  AND  Individual  Organisations. 

Palliation  and  Dislribn 
Accounting  Committees  paying  a 
Gorernmental  surrey  tajc. 
Flax         Committee 
Jute  „ 

Rubber 


Cotton 

Raw  Cotton     ,, 

Horsehair 

W  ool  Trad"  Association,  Leipzig. 

German      Kemp      Manufacturers' 

Association 
Forvarding    Association    of    war 

raw  material  oompanies 
Tiinnn  Thr»o>1  (  otnmittoo 


tion    Committees    and 
Accounting  Pepart ments. 


General    Jlaw    Matfrial 

Administration  in 

Brussels, 
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individual  raw  material  territory,  such  Committees  beiner  some- 
what like  the  head  of  the  whole  system.  The  immediate  takinp- 
over  by  the  Government  of  all  raw  material  alluded  to,  was 
hampered  by  serious  drawbacks  in  practice.  Therefore  the  necessary 
eub-organisations  were  established  on  private  commercial  bases, 
and  the  form  of  limited  companies  with  their  controlling  com- 
mittees was  deemed  particularly  suitable.  Such  limited  companies 
are  oreraniaed  on  co-operative  bases. 

"The  profits,  however,  are  not  paid  out;  the  I  Government 
exercises  its  control  by  means  of  a  Governmental  commission 
posspssiner  a  right  of  veto. 

"However,  when  a  priven  industry  comprises  only  a  relatively 
small  number  of  enterprises  which  are  already  affiliated  to  trust 
organisations,  in  such  case  instead  of  the  above-mentioned  limited 
company  it  is  the  Valuation  Committee  which  exercises  the 
control,  for  which  a  survey  tax  has  to  be  paid  by  it  to  the 
Government. 

"The  working  ground  of  these  raw  material  companies  com- 
prises, therefore,  the  taking-over  of  all  stocks  or  raw  materials 
situated  in  their  district,  derived  from  the  neutral  resources  of 
the  country,  or  from  the  occupied  territories  ;  the  payment  of 
requisition  bills  ;  the  obtaining  of  stocks  from  neutrals  ;  the 
distribution  of  raw  materials  ;  the  confirmation  of  purchase  prices 
for  requisitioned  goods  and  their  selling  prices,  it  being  understood 
that  any  profits  made  for  co-operative  purposes  (instead  of  being 
paid  out)  once  these  companies  will  be  liquidated. 

"Quite  independent  of  these  raw  material  companies, to  which 
they  are  adjoined,  there  are  the  valuation  and  distributing  com- 
mittees acting  as  intermediaries  between  the  interested  parties. 

"  The  Valuation  Committees  have  to  fix  the  prices  of  seized  or 
requisitioned  goods  for  the  stocks  which  have  to  be  seized,  in 
accordance  with  the  German  market  quotations.  The  Distribution 
Committees  have  to  distribute  to  the  individual  manufacturers  the 
raw  materials  which  have  been  sent  to  the  accounting  central  com- 
mittees. The  obtaining  and  carrying  away  of  the  stocks  existing 
in  enemy  country  are  in  the  charge  of  the  administration  of  raw 
material  in  Brussels  and  of  the  commercial  appropriation  ofBces  at 
each  halting  place  of  the  troops. 

"  We  submit  herewith  a  general  view  of  the  sub-organisation  of 
the  war  division  for  supply  of  raw  material  in  the  German  War 
Office.  This  is,  therefore,  the  complete  scheme  of  the  German 
organisation  for  war  material." 


FORTHCOMING    EVENTS. 


Tramways  and  Light  Railways  Association.— Friday,  July  I6tb.  At 
10.30  a.m.  At  Institution  of  Civil  Eagiaeera,  Great  Georce  Street,  9.W. 
Seventh  Annual  Congress.  Papers  on  "  Glimpgos  into  the  Obvious,"  by 
Mr.  A.  V.  Mason  ;  "  Tramways  During  War  Time,"  by  Mr,  J.  W.  Dugdale  ; 
"Electric  Battery  Vehicles  as  Adjuncts  to  Tramways,"  by  Mr.  W.  H.  L. 
Watson.  An  informal  dinner  will  be  held  in  the  evening  at  the 
Trocadero, 


NOTES. 

Late  Leg'al. — New  Phonopore  Telephone  Co.,  Ltd., 
V.  Electeical  Supplies  Co.,  Ltd. — At  the  Westminster  County 
Court,  on  Tuesday,  before  Judge  Woodf all,  plaintiffs  claimed  £9.") 
damages  from  defendants,  wholesale  factors  and  agents,  for  detain- 
ing a  portable  telephone  beyond  a  stipulated  period. 

Mr.  G.  C.  Kingsbury,  for  the  plaintiff;",  said  that  they  were 
manufacturers  of  various  kinds  of  electrical  instruments,  including 
telephones,  and  they  were  the  holders  of  various  patents.  In 
February  last  they  were  in  treaty,  through  an  agent  in  France,  for 
the  supply  of  a  new  portable  field  telephone  to  the  French  Army, 
and  a  sample  of  the  telephone  was  in  the  hands  of  their  carriers 
awaiting  a  permit  for  it  to  be  taken  to  Paris.  On  February  26th 
one  of  the  directors  of  the  defendant  company  rang  up  the 
plaintiffs  on  the  telephone,  and  asked  whether  they  had  a  good 
■  telephone  for  sale.  An  affirmative  reply  was  given,  and  the 
plaintiffs'  managing  director  had  an  interview  with  one  of  the 
directors  of  the  defendant  company  and  explained  the  position, 
stating  that  the  sample  telephone  should  b3  obtained  from  the 
carriers  and  submitted  to  the  defendants  the  following  day  if 
possible.  Large  supplies  were  spoken  of,  it  being  understood  that 
about  a  hundred  telephones  a  week  might  be  required.  On 
March  2nd,  the  sample  telephone  was  obtained  by  the  plaintiffs  and 
handed  over  to  the  defendants  on  the  understanding  that  it  would 
be  returned  the  following  day.  It  was  not  so  returned,  however, 
and  the  defendants  detained  it  until  May  5th,  thereby  occasioning 
the  plaintiffs  very  considerable  loss,  although  they  only  claimed 
£95 — £20  being  the  value  of  the  telephone. 

Mr.  Charles  Isaac,  managing  director  of  the  plaintiff  company, 
in  giving  evidence,  said  that  when  he  first  spoke  to  one  of  the 
directors  on  the  telephone,  the  latter  expressed  a  hope  that  the 
plaintiffs  would  be  able  to  deliver  to  them  at  least  100  field  tele- 
phones a  week.  When  the  sample  was  submitted,  it  was  clearly 
stipulated  that  it  must  be  returned  on  the  following  day,  and  the 
fact  that  this  was  not  done  had  been  a  loss  to  the  plaintiffs  of  a 
very  considerable  sum. 

Croes-ezamined,  Witness  denied  that  the  defendants  said  they 
desired  to  get  the  sample  telephone  in  order  to  submit  it  for  the 
approval  of  the  French  Government.  Mr.  Roden,  the  director  of 
the  defendant  company  with  whom  witness  had  the  interview, 


told  him  that  he  wished  to  submit  the  sample  to  a  customer  in 
London,  and  would  return  it  without  fail  on  the  following  day. 

Mr.  A.  n.  Nioolson,  engineer  to  the  plaintiff  company,  said  when 
he  went  to  the  defendant  company  to  superintend  a  slight  repair 
to  the  sample  telephone,  conseiiuent  on  an  accident,  he  heard  Mr. 
Roden  say  that  the  telephone  was  to  be  returned  the  following 
day. 

For  the  defence,  Mr.  Roden  said  that  in  the  interview  with  Mr. 
Isaac,  on  March  2nd.  he  told  him  that  the  defendant  company  had 
received  a  large  number  of  orders  for  field  telephones,  and  Mr. 
I'aac  seemed  surprised  at  the  magnitude  of  the  orders  mentioned, 
and  asked  if  they  were  for  any  of  our  Allies.  Witness  replied  that 
they  were  intended  for  the  French  Government. 

Cross  examined.  Witness  denied  that  he  promised  the  return  of 
the  sample  telephone  on  the  day  following  the  interview. 

His  Honour  said  he  wished  it  had  been  left  to  a  jury  to  decide 
whose  memory  could  best  be  relied  upon.  The  only  issue  was 
whether  there  was  an  agreement  to  return  the  sample  telephone 
on  the  day  after  the  interview  on  March  '_'nd.  and  he  had  come  to 
the  conclusion,  after  weighing  all  the  evidence  and  correspondence, 
that  there  must  be  judgment  for  the  plaintiffs.  The  sample 
telephone  had,  however,  been  returned  to  the  plaintiffs  by  the 
defendants,  and,  under  those  circumstances,  he  gave  judgment  for 
the  plaintiffs  for  40?.  and  costs. 

.Judgment  was  entered  accordingly. 

City  Importino  Co.  v.  Deibies  &  Guldman. — In  the  Lord 
Mayor's  Court,  on  Tuesday,  before  the  Common  Serjeant  (Sir  F. 
BoBannuet,  K.C.)  and  a  jury,  a  claim  was  made  by  plaintiff",  of 
Chiswell  House,  Finsbury  Pavement,  E.G.,  against  Defries  ,V:  (i old- 
man,  Ltd.,  511  and  ilo,  New  Oxford  Street,  to  recover  £10  Os.  9d. 
for  electric  bulbs  sold  to  the  defendants. 

Mr.  Herbert  Jacobs,  counsel  for  the  plaintiffs,  said  that  on  Feb- 
ruary L'2nd  electric  bulbs  were  delivered  to  the  defendants,  pur- 
suant to  an  order,  amounting  to  the  sum  of  £41  Is.  Id.  Payment 
of  the  account  was  not  made,  and  various  applications  produced  no 
result.  Ultimately  the  plaintiffs  allowed  the  defendants  to  return 
4,4  70  electric  bulbs,  the  defendants  retaining  1,350,  probably 
because  they  had  sold  them,  the  price  of  which,  according  to  the 
original  contract,  was  14s.  lOJd.  per  100,  which  worked  out  at  the 
sum  now  sued  for. 

Mr.  Rueben  Segal,  partner  in  the  plaintiff  firm,  gave  evidence  of 
having  received  an  order  from  the  defendants  for  5,820  electric 
bulbs.  Of  those  the  defendants  had  retained  1,350,  the  price  of 
which  was  now  sued  for. 

The  Common  Serjeant,  in  addressing  the  jury,  said  the  electric 
lamps  in  question  seemed  to  be  a  cheap  lot,  something  less  than 
158.  per  100.  But,  he  added  :  "  I  daresay  it  is  as  much  as  they  are 
worth." 

The  jury  returned  a  verdict  for  the  plaintiffs,  there  being  no 
appearance  on  behalf  of  the  defendants,  and  upon  the  application 
of  the  plaintiffs'  counsel  the  claim  was  amended  to  £10  Os.  9d. 

Copper, — Messrs.  H.  R.  Merton's  fortnightly  statistical 
circular  shows  a  considerable  increase  in  European  visible  supplies, 
the  quantity  for  the  end  of  March  being  38,041  tons,  an  increase 
of  3,951  over  that  registered  for  the  end  of  May.  English  sup- 
plies during  the  montli  have  increased  by  2,311  tons,  and  French  by 
2,240  tons.  In  detailed  supplies  we  find  that  arrivals  in  Europe 
from  North  America  have  been  exceptionally  small,  not  reaching 
half  the  pre-war  average.  Spain  and  Portugal  continue  to  send 
in  an  encouraging  quantity,  the  amount  exceeding  the  pre-war 
average  by  nearly  one-half.  Unclassified  "  other  countries  "  also 
show  up  well  with  about  one-third  more  than  the  pre-war  average. 
Chile  shipments  were  full  on  the  month,  but  the  destination  of 
these  is  stated  as  "Europe  and  l^S.,"  which  may,  of  course,  mean 
that  the  U.S.  have  been  taking  the  larger  quantity.  Australian 
shipments  are  low  at  2,500  tons.  Total  deliveries  for  the  month 
are  low  at  28,185  tons,  though  by  no  means  the  lowest  for  the 
year. 

Electrical    Convention    at    San    Francisco.— Last 

month  the  Annual  Convention  of  the  National  Electric  Light  Asso- 
ciation of  the  United  States  was  held  at  San  Francisco,  and  was  a 
highly  successful  event.  Mr.  E.  W.  Lloyd,  of  the  Common- 
wealth Edison  Co  ,  of  Chicago,  was  elected  president  for  the  new 
year.  President  H.  H.  Scott,  remarking  that  the  electricity  com- 
panies were  giving  the  public  six  times  as  much  light  for  .'<1  as 
15  years  ago,  while  the  consumers  were  requesting  reductions  in 
the  price  per  KW.-hour,  said  that  it  brought  home  forcibly  to 
them  that  the  sale  of  energy  on  a  "  straight  KW.-hour  rate  "  was 
not  equitable,  bat  that  in  addition  to  a  rate  for  energy  they  should 
have  a  demand  charge  and  a  fixed  charge  per  customer. 

The  membership  of  the  Association  amounts  to  no  less  than 
13,448,  an  increase  of  431. 

During  the  year  150,000  copies  of  the  Associations  Bi/lleHn 
were  issued,  and  the  Publications  Committee  distributed  nearly  a 
million  pieces  of  printed  matter. 

It  was  stated  that  returns  from  100  towns  of  5,000  inhabitants 
and  under  showed  that  58  per  cent,  of  the  houses  were  wired  ;  in 
towns  of  .1,000  to  10,000  inhabitants  the  proportion  wired  was 
54  per  cent.,  and  between  10,000  and  20,000.  60  per  cent.  On  the 
Pacific  Coast  the  ratio  was  no  less  than  98  per  cent.  ;  the  Atlantic 
Coast  showed  the  lowest  percentage. 

The  surplus  of  assets  over  liabilities  was  $34,247  ;  the  income  for 
1914  was  $136,337,  and  the  expenditure  $122,811. 

In  an  address  Mr.  Samuel  InauU  said  the  Association  represented 
an  industry  with  an  annual  gross  income  of  more  than  £70,000,000 
earned  by  central  stations  having  a  total  rating  above  8,250.000  H.P. 
of  which  one-third  was  derived  from  water-power.  In  1914 
110  million  lamps  were  manufactured  in  the  United  States,  oat  of 
a  world  production  of  250  millions. 
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I'Aliioatioiial. — The  following  awards  have  been  made 
in  the  Faculty  of  Enginferinfr  at  Uniperaity  GollFtre  :— Archibald 
r.  Head  Medal  and  Prize,  B.  C.  Drummond ;  Studentship  in 
HeatinfT  and  \'entilatingr  Engineerinsr,  G.  F.  Mitchell. 

Inquiries. — Makers  of  the  "  Pyrotite  "  fuses  (centre 
contact,  E  lison  ecrew)  arc  asked  for. 

ElecJiioal  OppDrriiiiities  in  Cliina.— <'hina  presents 

an  exceptional  opportunity  now  for  American  manufacturers  of 
electrical  machinery  and  appliancee.  acoordinfr  to  Mr.  J.  H.  Lee, 
electrical  engineer  and  managrer  of  the  Lee  Brothers  Importing 
and  Exporting  Co.,  of  Shanghai,  China.  Mr.  Lee  is  a  member  of 
the  Honorary  Commercial  Commission  of  the  Republic  of  China, 
which  is  making  a  tour  of  the  United  States  in  the  interest  of 
closer  trade  relations  between  the  two  countries.  In  talking  with 
a  representative  of  the  FAectricnl  World,  he  outlined  how  the 
European  war  had  affected  the  electrical  supply  business  in  China. 
For  instance,  his  company  formerly  handled  exclusively  wire  made 
in  Austria.  That  source  being  shut  off,  and  no  other  having 
developed,  the  price  of  the  wire  required  to  meet  the  Chinese 
demand  has  increased  to  nearly  three  times  what  it  was  at  the 
beginning  of  the  war.  Many  other  electrical  products  have  been 
affected  similarly. 

The  previous  inability  or  lack  of  desire  of  American  electrical 
manufacturers  to  compete  in  price  with  European  producers  was 
mentioned  by  Mr.  Lee.  He  also  stated  that  American  goods  were 
usually  of  better  quality  than  the  Chinese  market  demanded.  He 
considers  that  the  piice  handicap  has  been  overcome,  perhaps 
permanently,  by  other  conditions,  and  that  manufacturers  of  the 
United  States  are  evidencing  a  desire  to  meet  the  lower  quality 
requirements  of  the  Far  Eistern  trade. 

Mr.  Lee  has  made  arrangements  to  represent  several  Ameiioan 
manufacturers  of  electrical  maohineiy,  supplies  and  appliances  in 
China.  He  also  is  negotiating  with  other  concerns.  It  is  his 
plan  to  supplant  all  his  previous  European  accounts  with  American 
connections. 

Trade  Hitli  South  America.— Mr.  Calvert  Townley,  of 

the  Westinghouse  Electric  and  Manufacturing  Co.,  recently  made  a 
tour  through  South  America  on  behalf  of  his  company's  affairs, 
including  every  country  in  that  continent  except  Paraguay, 
Ecuador  and  the  Guianas.     The  trip  lasted  over  six  months. 

Cn  his  return  he  told  a  representative  of  the  Electrical  M'nrld 
that  in  talking  of  the  conditions  existing  on  that  continent  it  was 
easy  to  fall  into  the  error  of  contidering  South  America  as  a  unit, 
whereas  it  was  compoEed  of  many  very  distinct  units  where  widely 
varying  conditions  prevailed.  The  various  South  .America 
countries  were  as  different  from  one  another  as  Canada,  the 
United  States  and  Mexico.  But  all  South  American  nations  had 
established  lines  of  activity — methods  of  doing  business  through 
channels  which  were  satisfactory  to  them  and  which  they  were 
not  anxious  to  change.  It  would  be  a  serious  mistake  to  think  of 
South  American  markets,  as  many  people  seemed  to  do,  as  trees 
laden  with  ripe  fruit  waiting  to  be  picked  ;  rather  were  they  more 
like  fertile  fields  ready  for  the  planting,  but  from  which  crops 
could  be  reaped  only  after  a  lapse  of  time  and  by  careful  and 
intelligent  cultivation.  Also  at  the  present  time  the  purchasing 
power  of  all  the  South  American  countries  was  considerably  below 
normal  owing  to  the  fact  that  their  revenues  came  largely  from 
exports,  and  the  markets  for  these  had  been  curtailed  tremendously. 
Europeans  had  cultivated  the  South  American  trade,  they  had 
established  banking  and  shipping  facilities,  had  invested  their 
money  in  South  American  enterprises  and  had  organised  with 
varying  degrees  of  thoroughness  commercial  campaigns  to  get 
South  American  business. 

Those  who  believed  that  any  of  the  European  nations  now  at 
war  would  be  permanently  out  of  business  in  South  America  after 
peace  was  concluded,  were  liable  to  be  very  sadly  mistaken.  In 
the  future  they  must  expect  to  have  to  meet  just  as  keen  competi- 
tion as  in  the  past,  and  the  interference  with  trade  between 
South  America  and  Europe  caused  by  the  war  was  only 
temporary. 

Mr.  Maurice  Coster,  export  manager  of  the  same  company,  said 
that  the  conntiy  need  not  look  for  any  great  improvement  in  trade 
with  Central  and  South  America  until  the  European  war  had  been 
brought  to  a  close.  The  Central  and  S)uth  American  countries, 
with  the  possible  exceptions  of  the  Argentine  Republic  and  the 
United  States  of  Colombia,  were  not  in  a  position  to  finance  new 
enterprises. 

In  order  to  ensure  permanent  sucoess  and  an  increase  in  export 
trade,  the  statutes  relating  to  this  subject  must  be  revised.  The 
Sherman  Act  should  be  amended  in  order  to  exclude  from  its  pro- 
visions foreign  business.  Some  of  the  foreign  representatives 
acted  in  the  capacity  of  '  trade  spies."  and  furnished  their  Cavern- 
mente  with  information  concerning  the  business  done  by  suhjcitR 
of  competing  oountries.  They  even  went  to  the  extent  of  supply- 
ing their  Governments  with  detailed  copies  of  invoices  of 
American  manufacturers  made  collectible  through  foreign  banks. 

The  Government  should  adopt  a  definite  policy  favouring  foreign 
trade,  and  the  banks  should  he  prepared  to  assist  in  financing 
Central  and  South  American  lovornments  and  deserving  enter- 
prises  in  those  oountries,  jnst  as  foreign  banks  had  done  for  years 
with  Boaroely  any  losses.  I'oreign  manufacturers  have  in  the  past 
investigated  foreign  enterprises,  and.  upon  favourable  report  of  the 
Ooyernment  agent  or  other  responsible  party,  have  been  able  to 
necure  the  assistauoe  of  their  banks  in  financing.  The  United 
States  must  not  deceive  itself  by  expeoting  that  the  war  would  bo 
cripple  European  oompetiton  as  to  make  their  oompetitton  Degligible 
in  thf  future. 


I'ateuts  and  .41ien  Enemies. — Application  has  been 

made  to  the  Board  of  Trade  for  the  avoidance  or  suspension  of 
patents  Nos.  -'1,027/0:H,  granted  to  Hamilton,  and  26,3.59/12  and 
12.926/14,  granted  to  Hamilton  A:  Ferranti,  Ltd.,  by  Messrs. 
Ferranti.  Ltd. 

The  application  of  Messrs.  Babcock  &  Wilcox.  Ltd.,  for  the 
avoidance  of  Patents  Nos.  2",5Hi/ll  and  I9,69r,/I2  has  been 
abandoned. 

.Ipiiointiiients  Vaeant. — Sub-station  att^'ndants  for 
the  period  of  the  war  for  the  Birmingham  Corporation  ;  improver 
for  Hebden  Bridge  U.D.C.  electricity  works  ;  meter  superintendent 
(£-)  for  Beckenhani  U.D.C.     See  our  advertisement  pages  to-day. 

Teclinieal  <  olleoes  and   War  Work.— Amongst  the 

greatest  difficulties  that  British  instrument-makers  have  to  con- 
tend with  are  the  lack  of  skilled  workmen  and  the  scarcity  of 
tools,  such  as  bench  lathes,  Xc,  at  a  time  when  the  national 
service  demands  the  greatest  possible  output.  In  this  connection 
a  suggestion  that  we  have  received  from  Mr.  R.  W.  Paul  is  worthy 
of  consideration  by  the  governors  of  technical  colleges,  who,  we 
are  sure,  would  gladly  seize  any  opportunity  to  help  on  the 
nation's  work.  Mr.  Paul  points  out  that  the  holidsys  are 
approaching,  when  the  staffs  of  the  colleges — and  the  machines 
— will  be  liberated  from  their  normal  duties.  The  colleges 
usually  employ  at  least  one  skilled  mechanic  each, 
and  in  some  cases  very  expert  instrnment-makers,  whose 
services  during  the  vacation  would  be  heartily  welcomed  by  firms 
engaged  on  this  class  of  work  ;  the  lathes  and  other  small  machine 
tools  would  also  be  most  acceptable  if  loaned  or  hired  to  the 
manufacturers  until  the  autumn.  We  commend  this  suggestion 
to  the  governing  bodies  of  these  public  institutions,  in  the  belief 
that  they  will  be  acting  in  accordance  with  their  duty  to  the 
nation  by  adopting  it ;  the  skilled  craftsmen  must,  of  course,  decide 
for  themselves,  but  we  feel  sure  that  most  of  them  will  be  only 
too  glad  of  the  opportunity  to  take  part  in  war  work.  Mr.  Paul 
will  be  pleased  to  make  the  necessary  arrangements,  and  to  put 
co^^espondent^  in  touch  with  other  instrument-making  works  if 
desired. 

Metropolitan    Association    ot    Electric    Tramway 

llanagers. — Members  of  this  Association  accompanied  by  a 
number  of  friends  visited  Bournemouth  on  Wednesday  of  last 
week,  where  they  were  met  on  arrival  by  Mr.  I.  Balfin,  general 
manager  of  the  Corporation  Tramways.  A  special  car  conveyed  the 
party  to  the  Hotel  Metropole.  where  an  excellent  luncheon  was  pro- 
vided, and  the  comfort  of  the  inner  man  having  been  satisfied,  a 
motor  char  n-bsnc  tour  through  the  most  interesting  and  beantifol 
parts  of  Bournemouth,  Poole  and  Christohurch  occupied  some  three 
hours  of  the  afternoon.  On  returning  to  the  hotel,  the  party 
having  taken  tea,  a  move  was  made  to  the  station,  and  at  7.11  the 
homeward  journey  began,  dinner  being  served  soon  after  leaving 
Bournemouth.  Waterloo  was  reached  at  10.30,  and  the  visitors 
tired,  but  thoroughly  pleased  with  their  day  out,  separated  for 
home,  sweet  home. 

The  hospitality  of  Mr.  Bulfin  was  greatly  'appreciated  by  the 
company,  which  included  many  well-known  and  distinguished 
members  of  the  electrical  fraternity,  and  was  eloquently  acknow- 
ledged by  one  of  them,  and  Mr.  T.  B.  Goodyer,  the  popular,  energetic 
and  genial  secretary  of  the  Association,  was  simply  ubii; nitons, 
much  of  the  success  of  the  day  being  dne  to  his  untiring  efforts 
from  start  to  finish. 

Volunteer  Xofes. — oRd.  Hatt.  (Old  Boys)  Central 
LoNDOK  Regi.ment  (VOLUNTEERS). — Battalion  Orders  by  Colonel 
S.  <;.  Grant  (Officer  Commanding).  Thursday,  July  8th,  1915  :  — 

Week  End  rAB.\DEs.— Saturday.— The  Battalion  wUl  parade  at 
Baker  Street  Station  at  2.30  p.m.  ''  C  "  Company,  under  the  com- 
mand of  Mr.  C.  F.  Holland,  will  detrain  at  Wembley  Park  to  take 
up  a  defensive  position  near  the  Remount  Buildings,  throw  out 
Outposts,  and  watch  the  approaches  from  Edgware,  Hendon  and 
Neas'len.  When  attacked,  they  will  fall  back  on  the  Remount 
Depot. 

"A,"  "B"  and  "  D  '  Companies,  under  the  command  of  Mr. 
H.  0.  King,  will  detrain  at  Kilburn  Station,  and  the  Officer  in 
command  will  make  what  arrangements  he  thinks  fit  to  carry  out 
the  attack  on  the  Remount  Dei  ot  at  Wembley. 

Bounds — A  line  drawn  from  Prcs'on  to  Eigware  ;  the  Elgwarn 
Riad  and  Metropolitan  Railway  on  the  south.  Captain  Ea«twood 
will  act  as  umpire,  and  at  the  end  of  operations  will  send  a  report 
in  to  the  Commandant.  In  the  absence  of  Captain  Eastwood, 
Mr  W.  Ridd  will  perform  this  du'y. 

Sunday.— r.  a.m..  Reveille;  10  a.m..  Church  Parade  :  10.20  p.m., 
Company  and  platoon  drill  ;  2.30  p.m  ,  battalion  parade. 

A.  G.  JdlNER,    fii/itain  and  Adjutant. 

\    Steani-Eleclric    Urrdsrc. — The    Mambnloa   Placer 

Co.  has  ordered  from  the  New  York  Engineering  Co.  a  gold 
dredge  to  operate  in  salt  water  in  the  Bay  of  Mambnloa,  on  the 
north  shore  of  the  Province  of  .\mbos  Camatines,  Island  of  Lu^r.on. 
According  to  the  Ktuiinerrimj  and  Minimi  Jaurnal,  the  machinery 
will  be  electrically  driven,  the  electric  power  being  generated  on 
board  by  a  steam  turbo-generator.  The  dredge  is  doi-igiiod  to  dig 
'.\h  ft.  below  water  line  and  to  stack  itfi  ft.  above  the  wnlor  lino. 
A  high-presBuro  pump  will  furnish  water  for  washing  being  driven 
by  a  125-11  P.  motor,  and  a  low-pressure  pump  will  be  operated  by  a 
'5-H.P.  motor.  Besides  these,  there  will  be  fire  piimpR  and  the 
usual  acoesHory  pumps  for  the  power  plant.  A  travelling  crane, 
separate  stacker  hoist  and  other  modern  equipment  will  be  pro- 
vided. .  It  is  statod  that  the  total  oost  of  the  dredge  when  Meoted 
will  b*  about  ?2f>0,000.—  rin(i)i("i()/   T\mf» 
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Paiiiainentan. — Rovai.  Assent. — The  following  Acts 

have  received  the  Royal  Assent  : — Electric  Lighting  Orders  Con- 
Srmation  (No.  1)  Act,  1915.  Tramways  Orders  Confirmation  Act, 
1915. 

Electroljlic    nisinfeotaiit,  —  In    the  course  of    his 

annual  report  on  the  working  of  the  electrolytic  plant  at  Poplar, 
mentioned  in  our  last  issue,  Dr.  F.  W.  Alexander,  medical  officer  of 
health  to  the  borough,  states  that  the  hypochlorito  of  magnesia 
solution  is  prepared  by  the  electrolysis  of  water,  containing  certain 
definite  proportions  of  sodium  chloride  and  magnesium  chloride. 
In  spite  of  adverse  criticisms,  the  process  has  lieen  a  success  for 
eight  years. 

Hypochlorite  of  magnesium  belongs  to  the  magnesia  and  not  to 
the  alkali  group  ;  it  is  not  caustic,  is  non-poisonons,  and  to  the 
clothes  is  the  least  destructive  of  all  the  hypochlorites.  It  is 
obvious  that  the  stable  solutions  of  electrolytically-made  hypo- 
chlorites of  magnesium  are  preferable  to  those  of  sodium  and 
potassium  or  even  calcium,  because  for  the  purpose  of  rendering 
the  three  last- mentioned  solutions  stable  there  would  have  to 
be  used  hydroxide  of  the  alkali  metals  or  calcium,  which 
are  extremely  caustic,  alkaline,  and  very  soluble,  and  where 
varying  strengths  of  electrolytic  Huid,  containing  the  hypo- 
chlorites of  sodium  and  potassium,  are  produced,  one  may  add  too 
much  or  too  little  of  the  hydroxides  of  the  alkalis  when  working 
with  unskilled  labour.  But  when  the  extremely  insoluble 
hydroxide  or  oxide  of  magnesium  is  added  and  mixed,  one  can 
add  and  stir  in  any  quantity,  but  only  the  necessary  amount  will 
be  absorbed. 

I.M.E.A.   Meeting; :   Electric  Vehicle  IMscussioii. — 

In  referring  to  the  remarks  of  Mr.  Meaden,  of  Wolseley  Motors, 
Ltd,  in  the  electric  vehicle  discussion  at  the  recent  I.M.EA. 
meeting,  we  inadvertently  stated  that  his  firm  "  made  "  instead  of 
"  supplied  "  both  petrol  and  electric  vehicles.  It  is,  of  course,  well 
known  that  Wolseley  Motors,  Ltd.,  are  introducing  the  Baker 
electric,  an  American  production,  to  this  country  with  the  inten- 
tion of  finding  out  if  there  is  a  market  and  supplying  it.  Under 
the  circumstances,  the  firm  being  large  manufacturers  of  petrol 
vehicles,  we  may  be  permitted  to  hope  that  they  will  soon  find  it 
to  their  advantage  to  build  the  electric  also. 

Fatality. — While  George  Taylor,  electrician  to  Messrs. 
William  Baird  &  Co.,  Ltd.,  Muirkirk,  was  at  work  on  one  of  the 
high  arc  lamps  he  fell  from  the  platform  to  the  ground,  fracturing 
his  skull  and  also  receiving  a  severe  scalp  wound.  He  was 
removed  to  hospital  in  a  serious  condition. 


OUR    PERSONAL    COLUMN. 

Th^  Editors  invite  electrical  engineers,  ivhether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electbical  Review  posted  as  to  their  movements. 


Central  Station  Officials.— Owing  to  the  serious 
depletion  of  the  electricity  staff,  the  Bridlington  T.C.  has  had  to 
refuse  Mr.  Crooks  leave  to  join  the  Forces. 

Mb.  a.  0.  Cbamb,  the  borough  electrical  engineer  of  Croydon, 
has  been  nominated  by  the  Board  of  Management  of  the  Metro- 
politan Munitions  Committee  to  serve  as  honorary  district  manager 
of  the  Croydon  area. 

Mb.  F.  Whitehead,  shift  engineer  in  the  Accrington  Corpora- 
tion electricity  department  has  resigned,  and  Mb.  A.Goward,  of 
Oswaldtwistle,  has  been  appointed  to  fill  the  vacancy, 

Mr.  C.  Newton  Ru.ssell,  the  borough  electrical  engineer  of 
Shoreditcb,  has  been  appointed  by  the  Metropolitan  Munitions 
Committee  to  be  manager  of  the  Eastern  District  of  London. 

Mk,  Febquson,  temporary  engineer-in-charge  at  the  Bermondsey 
electricity  works,  has  resigned  his  appointment.  Mr.  Spabbow, 
switchboard  attendant,  is  in  future  to  be  paid  38s.  instead  of  32b. 
per  week,  while  taking  a  shift, 

Mb.  G.  W.  Leedeb,  of  Runcorn,  has  been  appointed  shift  engi- 
neer at  Eccles,  in  place  of  Mb.  A.  Hblliwei.l  (resigned). 

Mk.  E,  J.  Jabvis,  of  Devonport  electricity  works,  has  been 
granted  a  commission  as  second-lieutenant  in  the  Hampshire 
(Fortress)  Royal  Engineers. 

The  West  Hartlepool  Town  Council  on  Tuesday  night  appointed 
Mb.  J,  W.  Spabk,  electrical  engineer  and  manager  to  the  County 
Boroughs  of  the  Plymouth,  Devonport  and  Stonehouse  area,  as 
its  borough  electrical  engineer,  at  £40ri  per  annum. 

Tramway    Officials. — Mr.    hiANLEv     Kei'I'i,e    has 

resigned  his  position  as  chief  assistant  to  the  Musselburgh  and 
District  Electric  Light  and  Traction  Co.,  and  has  been  appointed 
assistant  engineer  and  depnt  superintendent  to  the  Sunderland 
District  Electric  Tramway  Co.,  Ltd.  Before  going  to  Musselburgh 
he  was  for  three  years  assistant  engineer  for  the  Ayr  Corporation 
Tramways. 

The  Derby  T.C.  has  appointed  Mb.  Gildebt  Mann,  of  Birken- 
head, as  car-shed  superintendent  at  the  Osmaston  Road  tramway 
department,  at  £1.50  a  year. 

Me.  C.  J.  Spesceb,  general  manager  of  the  Bradford  City  Tram- 
ways, has  been  appointed  a  transport  officer  on  the  Headquarters' 
Staff  of  the  Bradford  City  Volunteer  Force.  Mr.  Spencer  holda 
the  rank  of  Platoon  Commander. 

The  Maidstone  T.C.  has  increased  the  salary  of  the  tramway 
manager,  Mb.  Lambebt,  by  £23  a  year,  as  from  July  1st. 


fieneral.— Mk.  .J.  Shepherd,  as  previously  mentioned 
in  this  oolomn,  is  terminating  his  engagement  with  the  London 
County  Council  to  continue  the  practice  of  consulting  engineer 
carried  on  during  the  past  24  years  by  Mr,  T.  S.  Watncy,  at  Leeds, 
under  the  name  of  Shepherd  ,>c  Watncy.  For  1.5  years  Mr.  Shep- 
herd held  responsible  positions  with  leading  manufacturing  com- 
panies, turning  out  practically  every  type  of  electrical  and  other 
plant,  and  for  the  past  13  years  he  has  been  with  the  London 
County  Council  tramway  department;  for  eight  years  he  was 
chief  assistant  electrical  engineer,  and  since  llUO  he  has  had  entire 
charge  of  the  electrical  work  of  the  undertaking.  The  capital 
value  of  the  plant  directly  in  his  care  was  £l', 340,000,  with  an 
annual  output  of  I. .0,000,000  units,  which  is  larger  than  that  of 
any  other  municipal  undertaking  in  the  world.  He  has  also  assisted 
in  the  preparation  of  the  various  bulk  electric  supply  schemes  for 
Greater  London,  Naturally,  Mr.  Shepherd  has  had  a  wide  and 
varied  experience  in  connection  with  nearly  every  typa  of  engin- 
eering plant,  and  his  numerous  friends  will  join  with  us  in  wishing 
him  every  success  in  his  new  sphere  of  work.  We  understand  that 
Mr.  Watney  will  continue  his  interest  in  the  practice  in  an  advisory 
capacity. 

Among  the  naturalisation  notices  in  the  London  Gazette  we 
observe  the  following : — Jens  Orten-Boving  (Sweden),  civil 
engineer,  Ingatestone,  Essex,  oath  of  allegiance  dated  May  L'8th. 

Mb.  H.  T.  Matthew  has  been  appointed  Pacific  Coast  repre- 
sentative for  the  Society  for  Electrical  Development.  For  six 
years  Mr.  Matthew  acted  in  the  capacity  of  business  manager  of 
Electrutechnical  Indiixiry  (now  MetaUi(rq'ical  and  Cliemical 
Enifineerinij'),  after  which  he  was  transferred  to  the  Chicago  ottice 
of  the  McGraw  Publishing  Co.,  as  western  manager  for  the  Electrical 
Wnrld.  For  the  past  three  years  he  has  represented  the  McGraw 
publications  on  the  Pacific  Coast. 

A  wedding  has  been  arranged  and  will  take  place  i(uietly  at  St. 
Jlargaret's  Church,  Westminster,  on  .Tuly  2l8t,  at  2  p.m.,  between 
Mb.  Horace  Boot,  consulting  engineer,  M.T  Mech  E,,  M.I.EE,, 
Past  President,  Inst.  Municipal  Engineers  (borough  electrical 
engineer  of  Tunbridge  Wells  from  1895  to  1910J,  and  Mal>el. 
daughter  of  Thomas  Baker,  Esq,,  of  Holt.  Owing  to  the  war 
there  will  be  no  reception,  hut  all  friends  will  be  heartily  welcome 
at  the  ceremony. 

The  managers  of  the  Royal  Institution  have  re-elected  Sir 
James  Dewar,  F.R.S.,  Fullerian  Professor  of  Chemistry  for  a 
period  of  three  years. 

Mb,  W.Brooks  Saters,  who  has  until  recently  been  engaged 
as  milling  machinist  at  the  Royal  Aircraft  Factory  at  Farnborough, 
and  is  experienced  in  electric  motor  drives  for  machine  tools,  is 
relinquishing  that  work  and  opening  an  office  at  27  and  28,  Great 
Russell  Street,  London,  W.C,  where  he  will  take  up  initiatory  and 
instruction  work, 

A  large  gathering  of  Freemasons  assembled  at  the  Great 
Eastern  Hotel,  on  Thursday  last  week,  on  the  occasion  of  the 
Installation  Festival  of  the  Rolling  Lodge,  when  Mr.  J.  W. 
Bulley  (London  manager  to  Messrs.  Accles  k  Pollock,  Ltd.,  of 
Oldbnry)  was  installed  in  the  chair  for  the  ensuing  year.  Among 
the  visitors  were  several  Grand  Lodge  officers.  The  party 
dined  together  in  the  Norfolk  Room.  Mr.  Bulley  announced  that 
it  was  his  intention  to  go  up  to  the  next  Boys'  Festival  as  a 
steward,  and  sums  amounting  to  .fO  guineas  gave  the  matter  a  good 
send  off.  Mr.  Barlow,  director  of  Accles  &  Pollock,  Ltd.,  in  replying 
for  the  visitors,  announced  that  the  directors  had  subscribed  £5 .58. 
as  a  memento  of  the  occasion. 

Roll  of  Honour. — Among  the  announcements  of  appoint- 
ments of  ofllcers  to  be  Companions  of  the  Distinguished  Service 
Order  are  the  following  : — 

Liieut.  VyviAN  Acoubtine  Caikns-Cleaby,  4th  Signal  Co.,  R.B.,  "  for  great 
gallantry  in  personally  superintending  the  laying  of  the  telephone  lines  every 
night  over  a  large  area  of  country  which  was  continually  shelled.  It  was  due 
to  his  personal  exertions  and  example  during  the  period  of  April  27tb  to 
May  3rd,  1915,  that  the  oommunioaiions  with  the  brigade  were  kept  up  bo 
well." 

Major  William  Fhedebick  Maxwell,  R.E.  (attd.  Lahore  Dirl.  Bignal  Coy.). 
— "Near  Yprea  .during  the  operations  from  April  24th  to  May  -ith,  1915,  he 
rendered  excellent  service  when  responsible  for  maintaining  the  signalling 
communications  of  the  division,  under  most  trying  circumstances.  The  work 
was  very  heavy,  and  he  also  had  to  direct  the  constant  repair  of  lines  cut  by 
the  continuous  heavy  Qre.  This  officer  has  done  consistently  well  tbrougboat 
the  campaign," 

Sec.  Lieut.  Henry  Morrant  Stanford,  33nd  Batt,  R.F.A.,  "  for  oonsisteDtly 
gallant  conduct  both  at  Neuve  Chapelle  and  again  on  Mar  9th,  1916,  during 
operations  near  Rouges  Bancs,  in  keeping  up  communioation  by  mending 
telephone  wires  under  heavy  Are.'* 

The  Chesterfield  Corporation  electricity  works  have  suffered  a 
great  loss  owing  to  the  death  of  Mb.  T.  E.  Bennett,  second 
assistant  engineer,  who  was  shot  in  the  trenches  at  the  Front  on 
Wednesday  last  week.  Mr.  Bennett,  who  was  'SA  years  of  age,  bad 
been  with  the  Corporation  for  nearly  10  years,  and  he,  with  several 
other  members  of  the  staff,  joined  the  0  th  Notts,  and  Derby s  in 
November  last,  and  proceeded  to  the  Front  in  February.  This  is 
the  first  death  amongst  the  large  number  of  the  Chesterfield 
lighting  and  tramway  staff  who  are  serving  their  country  in  various 
branches  of  H.JI.  I'orces,  and  great  sympathy  is  felt  with  Mr. 
Bennett's  family,  who  reside  in  Nottingham. 

Sergeant  Fkedkuick  J.  Fuller,  of  the  Royal  Koginoers,  one  of 
the  charge  engineers  at  Beckenham  U.D.C.  electricity  works,  was 
mentioned  by  General  French  in  hie  last  report  for  Distinguished 
Service  in  the  Field. 

Poignant  interest  attaches  to  the  award  of  the  D.C.M.  to  Lanoe- 
Corporal  Bbaoin,  of  the  ^'Tth  Worcesters,  T.F,,  who  before  the  war 
was  an  electrician  employed  by  Messrs.  Whittaker,  of  Dudley. 
Beagin  secured  the  distinction  near  Le  Gheer,  on  Apill  19th,  when 
the  telephone  wire,  having  been  cut  at  an  isolated  post,  which  the 
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enemy  was  shelling,  Beagin  at  once  voluntarily  proceeded  100 
yards  aorosa  an  open  space,  under  shell  and  rifle  fire,  and  connected 
up  the  post  again  with  a  spare  instrument.  Before  the  announce- 
ment of  the  award,  Beaprins  death  through  wounds  was  officially 
reported. 

Private  Harold  Kay,  1/Sth  Manchester  R-'giment,  who  has 
died  from  wounds  received  in  action  in  the  Dardanelles,  was  the 
only  son  of  Mr.  T.  C.  Kay,  secretary  to  Browett  ,>^  Lindley,  Ltd., 
engineers,  of  Patricroft,  with  whom  he  was  being  trained.  He 
had  previously  been  with  the  British  Westinghouee  Electric  and 
Manufacturing  Co.,  Ltd.,  and  Dick,  Kerr,  &  Co.,  Ltd.,  of  Preston. 
He  was  21  years  of  age,  joined  the  Territorials  on  the  outbreak  of 
war,  and  was  drafted  to  Egypt  three  weeks  later. 

Mr.  F.  G.  Sands,  formerly  engaged  at  the  Ilford  U.D.C.  elec- 
tricity works,  has  been  killed  in  action  in  the  1 ) irdanell'iS. 

Private  A.  L.  Hoi'TON,  of  the  Liverpool  Scottish,  who  was  an 
apprentice  at  the  Corporation  electricity  works  at  St.  Helens,  has 
been  wounded  hv  a  shell  in  France,  and  is  in  hospital  at  Rouen 
recovering.  He  joined  last  September,  and  went  to  the  Front  in 
January. 

Private  John  Craig  Bubke,  of  Oldham,  who  is  reported  to 
have  died  of  wounds  received  in  action,  was  1'3  years  of  age,  and 
was  in  the  employ  of  Messrs.  J.  P.  Hall  A;  Vi.,  electrical  engineers, 
Werneth,  Oldham. 

Private  W.  H.  Ni.xoN,  R.M.L.I.,  Portsmouth  Battalion,  was 
killed  in  action  in  the  Dardanelles,  on  May  3rd.  He  was  formerly 
assixtant  electrician  at  Messrs.  Cochrane's  Stanghou  mines. 

The  Times  st&tea  that  Lieutenant  Hugh  BoncHlKR  Phillimore, 
A.M.I.C.E,  8th  Argyll  and  Sutherland  Highlanders  (T.F.),  who 
was  wounded  on  June  15th  in  France  and  died  the  same  day,  was 
educated  at  Haileybury,  and  took  no  engineering  and  science, 
gaining  the  Whitworth  Exhibition.  He  was  for  a  time  in  the 
F.M.S.  Civil  Service,  and  more  lately  engaged  in  metallurgical 
work  at  Kinlochleven,  Argyllshire.  He  received  his  commission 
in  Xovemlier,  1913,  and  after  the  outbreak  of  war  volunteered  for 
foreign  service,  and  accompanied  his  battalion  as  machine-gun 
officer 

Obituary. — The  death  occurred  last  week  of  Captain 
Halsall  Owen,  of  Burfield,  Appleton,  Cheshire.  Deceased  was 
educated  at  Liverpool  College,  and  began  his  business  career  with 
the  Horseshay  Bridge  Building  Co..  of  Shropshire,  and  later  was 
engaged  at  the  elrctrioal  works  of  Messrs.  P.  R.  .la^kwn,  Man- 
chester. Subsequently  he  joined  the  firm  of  Monks,  Hall  &  Co., 
Warrington,  and  was  appointed  secretary  and  engineer  ;  and  in  1911 
he  was  appointed  engineer  to  the  Frodingham  (Lincolnshire) 
Steel  and  Iron  Co.  Following  severe  illness  in  the  same  year,  he 
retired.  He  had  had  long  service  with  the  old  Volunteers  and 
with  the  Territorials,  and  he  oflfered  his  services  to  his  country 
upon  the  outbreak  of  war,  but  failed  to  pass  the  medical  test.  He 
was  in  his  35th  year. 

At  the  funeral  of  the  late  Mr.  C.  E.  Spagnoletti,  Honorary 
Member  and  Past  President  of  the  lustitution  of  Electrical  Eagi- 
neers,  which  took  place  at  West  Hampstead  Cemetery  last  Friday, 
July  2nd,  the  Institution  was  represented  by  Sir  John  Snell 
(President),  Prof.  Carey  Foster,  F.R.S.,  Dr.  S.  P.  Thompson,  F.R.S., 
Mr.  J.  E.  Kingsbury,  Mr.  Roger  T.  Smith,  Mr.  H.  Hirst,  and  Mr. 
P.  F.  Rowell  (secretary). 

Mb.  Ernest  Lon<;,  electrical  engineer,  late  of  Xewcastle-on- 
Tyne,  died  at  Scotton  Grange,  Knaresborough,  on  .1  uly  3rd. 


OFFICIAL  RETURNS  OF  ELECTRICAL 
COMPANIES. 


NEW    COMPANIES    REGISTERED. 


Siluminite  Insulator  Co.,  Ltd.  (140,804).— Thi^  companv 

«...  registered  on  June  28th.  wiUi  ..  capital  of  ;(;i.oOn  in  ;tl  shares,  lo 
acquire  and  lun  to  account  any  invention  relatinfi  to  the  manulacture  nro- 
duction,  treatment,  application,  recovery,  distribution  and  use  of  electric 
insulating  materials  of  all  kinds,  etc.,  and  to  adopt  an  aerccment  with 
W  li.  W.  Richards.  The  subscribers  are:  E.  Spencer,  lo;  St.  Jam«-sPla' 
S.W.,  barrister,  5.i0  shares;  VV.  E.  W.  Richards,  :33-e;  High  Holborn,  W.r.\ 
eonsulling  .ngincer.  one  share.  Private  company.  The  number  of  directors 
1.S  not  to  be  less  than  two  or  more  than  five;  the  subscribers  are  lo  appoint 
A«nue'"EC""'^"'""'   ''■''"'      '^''^'""'"•-    l'«l'i"fi'.'l=    &   L-o.,   34,    Coplhall 

Cahirciveen  Llectric  Light  and  Power  Co..  Ltd.  (4,259)  — 

U:'L^'"rP^">;  Y'  ■''S'slciid  in  Dublin  on  June  29th,  with  a  capital  of 
X.1.800  in  i;i  shares,  to  carry  on  at  Cahirciveen.  Co.  Kcrrv.  the  business 
ol  an  electric  light  supply  company  in  all  its  branches.  The  Subscribers  arc: 
Rev  P.  Browne,  Cahirciveen,  100  shares;  T,  Ryan.  Cahirciveen,  merchant, 
■??.c  M  •  ?-'u'  '■■  '^-  O*-""""".  Cahirciveen,  30  shares;  Rev.  T.  D. 
()Sullivan.  Cahirciveen  W  shares;  W.  J.  Leslie.  J.P..  Cahirciveen.  25 
shares;  J.  F.  Mannia,  F.R.t.S.,  Cahirciveen,  20  shares;  T.  Sugrice,  cihir- 
rivccn,  merchant,  15  shares.  1  he  number  ol  directors  is  not  lo  be  less  than 
three  or  more  lh.in  six ;  the  first  are  T.  H.  Morley.  J.  Urenhan,  T.  C.  Kill, 
gerald,  M  J  llealey.  P.  J.  K...rdon.  an.l  K.  1..  Canlwell.  Qualification,  jTii. 
K.gistered  ofTir.j:    Powrr  Il..us>-,  Cahirciveen. 

Bachelet   French    Syndicate,   Ltd.    ( 140,82.3)  .—Rociolerod 

June  30th,  bv  Wake.  Wild  &■  Boull.  I5S,  Aldersgale  Street.  I  C  Caoil.Tl 
jCM.min  £l  .halts  Obiecls:  To  adopt  an  agrr'Vment  with  HO.  b/tX 
to  acquire  and  turn  lo  account  patent.,  licences  and  rights,  lo  carry  on  the 
business  ol  nianulacliirers  of  and  dealers  in  any  arliclev  ,.,pahle  ol  being 
manufactured  thereunder,  and  that  ol  (oumlirs.  tool  makci-.  iii.lal  workers 
boiler  makers,  electricians,  electrical,  mechanical,  and  general  engineers' 
generators  and  storers  o|  electricity,  etc.  The  signatories  (with  one  share 
each)  are:  W.  E,  Newell.  106,  Piccadilly,  W.,  secretary;  J.  S  Murray  166 
Piccadilly,  W.,  gent.  Private  company.  The  first  directors  (to  number  not 
less  than  two  or  more  than  seven)  are  C.  Vano  (chairman),  1«B.  Piccndillv. 
W.;  H.  G.  Dnrrell,  Mill  I.ane,  Clayton,  Sussex;  D.  S.  Crowlhcr.  Hay  Green, 
Kingston  Hill,  Surrey;  T.  B.  Burnham.  Woodhurst.  Crawley;  A.  Dent,  66 
I.e»  Park,  Blackhealh.  S.E.;  and  E.  Alderlon,  42,  Piccadilly.  W.  Qunlllira. 
lion.  £h  Remuneration.  10  per  rent,  ol  the  profits  avnilahfr  lor  diilribulion 
lor  dividend.  divi»if,(.     Registered  office  :    166,    Piccadilly,   W. 


British    Sherardizers,   Ltd. — Dtbenluic,  dated    lune   lOtli, 

nil.'.,  to  srcurc  ^"600.  charged  on  company's  property.  pri;sc-n"t  and  liiture. 
in.  IL., ling  uncalled  capital.  Holder;  W.  J.Halsey,  23,  Qu.en  Anne's  tial.-, 
S.W. 

Carville  Site  and  Power  Co.,  Ltd. — Issue,  on  June  I81I1, 

ini.'i,  til  jtlO.OOO  debi-nluris,  part  of  a  scries  of  which  particulars  have  alria.ly 


shans.     Kniurn  dnied   December  31st,  1914    (filed   May   27th,   1915). 

tak.  n  up;  £3  paid;  £iiH  considered  as  paid.     Mortgages  and  chaigi-s,  /;],ri)0. 

Van  Raden  and   Co.,  Ltd.   (78,383).— Capital,  .flO,00(J  in 

£1  shares.  Return  dated  January  14lh  (filed  May  8th).  191.5.  (i.7.54  shares 
taken  up;  /ll  per  share  called  up  on  4,654  shares;  jCifiSi  paid;  ^'2,100 
considered  as  paid  on    2,100  shares.      iMortgages  and   charges,  ^,"4,(iOO. 

North  Metropolitan  Electrical  Power  Distribution  Co.,  Ltd. 

— I'aruculars  of  /.,25,000  debentures,  created  bv  resolutions  of  June  17th, 
190!).  and  May  6th,  1915,  filed  pursuant  to  Section  93  (3)  of  ihe  Companies 
(Ci  nsolidalion)  .Act.  1908.  the  amount  o(  the  present  issue  being  ;t5,000.  I'ro- 
pertv  charged  :  The  conipanv's  undertaking  and  propcrtv,  present  and  future, 
inclLding   uncalled   capital.    'No    trustees. 

General  Cable  Manufacturing  Co.,  Ltd. — Debenture,  dated 

June  24th,  1915,  lo  secure  ^,"1,000,  charged  on  the  company's  undertaking  and 
property,  present  and  future,  including  uncalled  capital.  Holders,  Aubert 
Gi'enier    &  Co.,    Cossony-Gare,   Switzerland. 

Oxford  Electric  Co.,  Ltd.  (34,685).— Capital,  .£175,000  in 

£r<  sh.ir.s  (15,000  prel.).  Return  dated  March  19th,  1915.  20,000  ord.  and 
11.0110  pref.  iharcs  taken  up;  £5  per  share  called  up  on  13,200  ord.  and 
10.0110  pr,-f.,  .md  £1  per  share  on  1,000  pret.  shares;  ^"118,.550  paid  (including 
j1;1,.550  paid  on  310  ord.  shans  forfeited);  .;6'34,000  considered  as  paid  on 
6,800   shares.      Mortgages    and   charges,  ^"50,000. 

Nalder    Bros,    and    Thompson,    Ltd.    (62,214). — Capital, 

£22.oW  in  £1  shares  (10,000  prcf.).  Return  dated  December  10th,  1914. 
9,461  prel,  and  11,370  ord.  shares  taken  up;  £].  per  share  called  up  on  9,4<il 
pref.  and  1,370  ord.;  .^t'W.SSl  paid;  ;£;iO,000  considered  as  paid  on  10,000 
orJ.  shares.  Mortgages  and  charges,  nil.  Return  of  allotments  made  up 
to  .April  24th,  1915,  shows  a  further  539  pref.  and  161  ord.  shares  allollcd 
fur    c.ish. 

Oldham,    Ashton    and     Hyde    Electric    Tramwa>y,    Ltd. 

(o.".,31S).— Capital,  ^lOO.OOO  in  £1  slmres  (50,000  pref.).  Return  dated  .April 
5th,  1915.  .Ml  shares  t.iken  up;  £:iOO,000  paid.  Mortgages  and  charges, 
£:47,000. 

Northwood  Electric  Light  and  Power  Co.,  Ltd.  (66,312).— 

Capital.  j1.:30,000  in  £1  shares  (15.000  pref.).  Return  dated  March  18th,  1915. 
12.507  ord.  and  6.880  pref.  shares  taken  up;  £1  per  share  called  up  on  8,2S2 
ord.  and  6,880  pref.  shares;  jt:i5,162  paid;  ;t4.225  considered  as  paid  on 
4,2'25    ord.  shares.      Mortgages  and   charges,    .£4,625. 

Vera  Cruz  Telephone  Construction  Co.,  Ltd.  (107,144). — 

Capital,    jt'lO.OOO    in    ;t.l    shares.       Return    dated    February    1st,    1915.      9,&-w 
X.^2,."»00   paid ;    .£7,155   considered    as    paid.      Mortgages   and 


cha 


nil. 


West  Naples  Tramways  and  Valfortore  Railway  Co.,  Ltd. 

(107.436).— Capital,  £50,000  in  £1  shares.  Return  dated  D'ecember  31st, 
1914  (filed  Mav  27th,  1915).  7,920  shares  taken  up;  £1  per  share  called  up 
on  920;  £713  12s.  fid.  paiil,  leaving  £206  7s.  fid.  in  arrears;  £7,000  con- 
sid.red   as  paid  on  7,000  shares.      Mortgages    and   charges,   nil. 

London    Electrical    Trading    Co.,     Ltd. — Particulars    of 

£2,000  debs.,  created  March  16th,  1915,  filed  pursuant  to  Section  93  (3)  of  the 
Companies  (Consolidation)  .Act,  1908,  the  amount  of  the  present  issue  being 
£20().  Property  charged  ;  The  company's  undertaking  and  property,  present 
and  future,  including  uncalled  capital.     No  trustees. 

Brilliant  Arc  Lamp  and  Engineering  Co.,  Lf3. — Second 

deb.  dated  June  23rd,  1915,  to  secure  £90,  charged  on  the  company's  under- 
taking and  properly,  present  and  future,  including  uncalled  capital.  '  Holders  : 
S.  H.  Cohen,  4.  Grosvenor  Gardens,  Willesden  Green,  N.W.,  and  M.  Nord- 
wald,    125,    Brondesbury    Road,    N.W. 

Brook,   Hirst   and  Co.,   Ltd.    (95,264).— Capital,  ^20,000 

in  £1  shares.  Return  dated  January  14lh  (filed  May  14th.  1915).  12.500 
sh.nes  taken  up,   £12,500  considered  as  paid.     Mortgages  and  charges,   £7,000. 

Cell  Telegraphic  Appliances    Syndicate,   Ltd.   (78,405). — 

Return  dated  March  12th,  1915.  Capital  at  date  of  return,  .£40,000  in  £1 
shares.  37,700  shares  taken  up;  10s.  per  share  called  up  on  15.000  and  £1 
pjT-  share  on  7.700  shares;  £15,.'i37  10s.  paid  (including  £:J37  10s.  paid  on 
1,500  shares  lorfeited);  £22.500  considered  as  paid,  being  £1  per  share  on 
15,000  and  10s.  per  share  on  15.000.  Mortgages  and  charges.  £1,000.  The 
capital   was  reduced   lo   £:20,000    in   10s.   shares  on   May   2.ith.    1915. 

Carbone   Arc   Lamp   Syndicate,    Ltd.    (80,270).— Capital, 

£9,880  in  £1  shares  i!l,5IHI  onl.  an.l  190  ".A"  def.  and  190  "B"  del.l. 
Return  dated  IVeember  3|s|,  1914  (filed  May  5th.  191,'i).  7,607  ord..  190 
"  .A  •■  del.,  and  190  "  B  "  def.  shares  tiken  up;  £1  per  share  called  up  on 
107  ord.  shares;  £10"  paid;  £7,880  considered  as  paid  on  ",500  ord.,  190 
"  A  "  del.,  and  100  "  B  "  del.     Mortgages  and  charges,   nil. 

.  Cable  Accessories  Co.,  Ltd.  (93,345).— Capital.  ^20,000  in 

£1  shares  (4,000  fi  per  ceit.  cum.  prel.).  Return  dated  Mav  20th.  1915. 
lO.liOO  ord.  and  1.800  pref.  shares  taken  up;  £1  per  share  called  up  on  8.042 
ord..  15s.  per  share  on  348  ord.,  12s.  6d.  on  1,910  ord..  10s.  on  200  ord..  and 
£1  on  1.800  pref.;  £8.346  15s.  paid;  £3.0.50  considered  as  paid.  Mortgages 
an.l  charges,  nil.  R.turn  ol  allotments  m.ide  up  lo  May  38th,  1915,  shows  .1 
further  50  prcf.    ami  5,500  urd.  shares  allotted   lor  cash. 


CITY  NOTES. 


Boiiiliay  Electric  Sii|i|il.v  and  Tramways  <».,  Ltd. 

Thk  totjil  ipvoime  litiai  oil  i~<niire,s  fni'  the  yeareMiUxl  DocouiIht 
31t.t,  lOM.  iiicliiiling  the  iiiiKnint  repiesenlod  h.v  s.ile  of  cur- 
rput  to  the  ti'.iiiiwav.«,  uniounted  to  i'3(V2..')70.  nn  iiiej"e!i.<!e  "1 
±•26,10-2,  or '.Ml  per  cent,  'llie  totol  rxpenditiire  w.q.s  i'Hl.O.'^T. 
HU  increase  of  i'M.091,  or  10.77  per  cent  The  net  prolil 
iiggregatctl  ±l.">7."is:t.  au  iuci'ca.so  of  f  1'2.010.  equivalent  to  8.'2.i 
yiev  cent.  Inteiv-I  nn  loans  omouuted  to  i'l,W7.  interest  on 
debenture  deht  X"l.i,i)68,  sinking  fund  aeeount  £6,73'2,  depre- 
ciation fund  aecimut  i'27,(X)0,  leileniptiou  of  second  deben- 
turos  of  equivalent  par  value  f8,lX)0,  contribution  lo  otVu-ers' 
and  employes'  pinvideut  fund  f'2.:iO.'1.  After  making  theoe 
deductioiitj  and  iidtlini.'  fl.M.M)  bi-<ni«ht  forward,  fSO.-'^a 
rcinoins,  owt  of  which  llio  tlividcnd  on  the  G  per  cent,  cuiuula- 
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tive  preference  shares  absorbs  £35,995,  and  a  diridend  on  the 
ordinary  shares  of  6  jier  cent,  per  aumirn,  free  from  English 
income  tax,  i'36,000,  leaving  i'8,a27'to  be  carried  forward.  The 
gro.ss  ^  tramway  recei|)ts  wore  £169,885,  compared  with 
i'170,G7'3  for  1913,  anil  the  working  expenses  were  ±'85, '297, 
against  £81,r23.  Tho  balance  of  receipts  over  expenses  is 
±■81,588,  compai-ed  with  ±89,549. 

Up  10  the  end  of  July,  19H,  the  Ir.imc  continued  to  show  a  progressive 
exp.Tnsion.  With  the  declar.ition  of  WMr  in  Europe  the  earnings  commenced 
to  decline  in  consequence  of  the  shrink.ifie  of  the  city's  e.\port  .Tnd  import 
tr.nde  resulting  therefrom,  and  the  general  commercial  depression.  By  the  end 
o:  the  year  the  net  earnings  from  the  traction  branch  of  the  business  showed 
a  decline  of  ;fe"4,900.  Since  the  conimenccmcnX.  .'  the  present  year  there  has 
been  some  recovery.  For  November  last  year  fcle  falling  oil  in  receipts  had 
increased  to  10.31  per  cent,  as  compared  with  Kovcniber,  1313.  For  March, 
1915,  the  pcrvent.age  of  declension  had  fallen  to  U.18  per  cent.  The  futura 
rse  of  the  n-amway  receipts  was  likely  to  depend  largely  upon  the  course 
very  in  the  prosperity  of  the  mill  industry  at 
aging  factor,  but  Iwlh  the  export  and  import 
heavy  decline.  In  view  of  the 
Iramway  in   contemplation   before 
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1913. 

1914. 

20.38 

20.38 

40.692.022 

4n,449,(i:U 

48p.c. 

51  p.c. 

Miles  opened — Route 

Passengers    carried 

Proportion   of   expen! 

Cars  in  stock — 

(a)  Running  singlv l,-.0  l.-.O 

(6)  Coupled    as    two-car    trai.is    60  80 

The  gi'oss  electric  supply  revenue,  including  the  sale  of 
current  to  the  tramways,  aggregates  ±13'2.(i0y,  compared  with 
±]05,4GC.  The  working  expenses  w-erc  ±55,734,  ajTainst  ±4(i,'284. 
The  i^ceipts,  exclusive  of  the  revenue  repre.sent+'d  liy  the  cur- 
rent supplie<l  for  the  tramways,  amounted  to  ±1(15,778,  com- 
pared with  ±77,569  for  1913.  The  balance  of  ±76,935  compares 
with  ±59.18-2  for  1913. 

of  the   supply    branch   continues    satisfactory,   the   net    revenue 


siderably 


ch. 


an  wiped  out  the  declension 
and  recording  a  substantial 
;t  earnings  from  supply  (or 
e  the  Bgures  for  1914,  th.v 
luence  ol  the  w.ir  during 
operated    to    chock   con- 


Ihe  progr. 
increase  of  ;Cl","0O  ha 
in    the    net   earnings    from 
advance  on    the   percentage    of   increa 
1913   as    compared    with    1912.      Progressive   as   are 
would  have  been    even   better   but  for  the  adverse 
the    latter    half    of    the  year,  which 
sumption. 

The  directors  are  continuing  the  policy  of  extending  the  supply  mains 
where  the  demand  justifies  them  in  doing  so.  .Apart  from  the  domestic  demand 
for  lighting  and  fans,  the  industrial  demand  for  electric  energy  for  power 
purposes  continues  to  record  a  marked  progression.  Amongst  the  more 
important  contracts  recently  entered  into  under  this  heading  are  agreements 
with  the  British  India  Steam  Navigation  Co.  and  with  Messrs.  Alcock, 
Ashdown  &  Co. 

The  capital  expenditure  during  the  year  was  ±46,461, 
principally  for  mains  extensions  and  additional  sub->stations 
and  rolling  stock.  The  report  also  describes  the  steps 
taken  in  connection  with  the  increase  of  the  capital  of  the 
company.  After  the  ie-oi>ening  of  the  Stock  Exchanges  an 
extraordinary  general  meeting  of  shareholders  was  held  at 
wliicli  an  issue  of  1'2,(H"I0  adilitinnal  ordinary  shares  of  .±10 
each  was  authorisetl.  The  shares  were  offered  to  the  share- 
holders, both  preference  and  ordinary,  at  ±1'2  12s.  per  share, 
in  the  pmportion  of  1  share  to  10  shai'e.s  of  their  indi\-idunl 
holdings.  As  the  result  of  this  offer,  9,5-20  shares  were  siili- 
scribe<l. 

.Annual   meeting  :  July  29th. 


Cioiiipton  &  Co..  Ltd, 

-Mp..  C.ari.f.ton  Fowei.l  Tcfnell  took  the  chair  at  the  annual 
meeting,  held  at  Salisbury  House,  on  Monday.  He  isaid  he 
had  again  to  congratulate  the  shareholders  on  the  impi'oved 
position  of  the  company,  for  he  thought  they  would  all  agree 
that  the  figures  laid  before  them  that  day  were  satisfactory. 
The  outbre&k  of  war  iu  August  naturally  had  a  detrimental 
<-H'ect  on  the  business.  A  large  number  of  employt^s  joined 
the  C'olom-s,  and  the  work  in  hand  had  to  be  completed  under 
•  litliculties  and  at  an  increased  cost.  The  company  usually  had 
;i  considerable  amount  <if  work  in  hand  for  Government 
departments,  and  although  the  value  of  such  work  completed 
and  delivered  in  the  period  under  review  was  in  excess  of 
that  usually  turneil  out,  the  ordens  from  private  customers 
were  delayed.  He  mentioned  this  because  it  had  been  sug- 
gested that  the  increa.sed  profits  of  the  company  were  due  to 
the  war.  but  as  a  matter  of  fact,  if  it  had  not  l)een  for  the 
war  the  profits  would  have  l>een  better.  The  n(>t  profit  was 
l-2(i.460,  a.s  compared  with  ±13,.551  in  the  jirevious  year,  and 
with  the  amount  brought  forward  they  had  ±28,649  at  their 
<lisposal.  They  proptised  to-  place  ±'(j,.50ll  to  the  general 
reserve  fund,  as  against  ±2,.50l)  last  year.  .-X  sum  of  ±3..5IHI 
was  pl:iceil  to  special  depreciation  acctiunt;  .±I,(i08  was  being 
written  off  preliininaiy  expenses:  and  the  full  preference  divi- 
dend of  7  per  cent,  was  being  paid,  which  would  absorb 
±9.349.  and  leave  ±7,691  to  l>e  carried  forward,  as  against 
±2.189.  Some  of  the  shareholders  might  feel  a  little  dis- 
appointed that  they  did  not  recommend  a  dividend  on  the 
ordinary  shares,  but  their  policy  of  strengthening  the  com- 
pany's position  would,  he- was  satisfied,  receive  their  approval. 
f(ir  the  events  of  the  past  year  had  more  than  ever  convinced 
the  directors  of  the  necessity  and  value  of  this  conservative 
jiolicy.  With  regard  to  the  balance  .sheet,  the  exptmditure 
•lining  the  year  was  ±12,749,  mast  of  which  was  for  addi- 
tional plant  at  the  works.  Stix-k  in  trade  and  work  in  pro- 
yres.s— ±196.757— was  up  by  some  ±10,000.  Investments  in 
•  ither  companies  remained"  at  the  .same  figure:  the  intere.st 
received  on  these  investments  was  approximately  5  per  cent, 
on  the  book  values.  With  regard  to  the  profit  and  loss 
account,  the  depreciation  had  been  chargetl  at  the  usual  rate, 


fur  all  repairs  and  maintenance  had  been  debited  against 
revenue.  So  far  as  tho  current  year  was  concerned,  the 
volume  of  orders  in  hand  was  satisfactory,  and  imless  some- 
thing unforeseen  occumnl  to  interfere  with  their  Working, 
they  were  hniking  forward  to  a  3Ucc<.>s.sful  year.  During  thtj 
year  application  was  made  to  the  Sttx-k  Exchange  Coniinitleo 
lor  a  quotatiiHi  of  tho  company's  shares,  but  tho  Committee 
in  their  wisdom  decided  to  jxjstpone  granting  it  until  such 
timo  as  the  existing  debentures— which  were  the  original  de- 
bentures of  the  old  comntiny— had  been  dealt  with.  Whilst  the 
war  lasted,  nothing  could  bo  done.  The  board  made  suitjible 
allowances  for  the  deixridents  of  their  employes  who  h,i<l 
joinetl  the  Colours.  In  conclusion,  the  Ciiair.m.an  thanked  the 
management  and  all  concerned  for  the  excellent  work  they 
had  tlone  in  the  past  year. 

Lieut.-Col.  J.  CUBBOURN  fieconde<l  the  motion,  and  the 
report  was  adopted  without  discussion. 

A  hearty  vote  of  thanks  was  pa.sse<l  to  the  board  and  BtafT 
for  the  way  in  which  they  had  looktxl  after  th.i  I'.iinpany's 
interests  during  an  anxious  p?rio<f. 


Gernian  Electrical  Companies. 

The  Welter  Elelxtrizitnts  viiil  Ilelic  ]Verke,  of  Cvh^une-ZolU 
stock  report  that  the  working  results  in  1914  were  prejudicially 
affected  by  the  war  and  by  a  serious  fire.  Although  g!-oss 
profits  of  ±7,100  were  earned  as  against  ±11,000  in  1913,  the 
turnover  for  the  year  shows  a.  slight  loss,  which  has  been 
,  extinguished  by  drawing  upon  the  reserve  fund.  This  .situa- 
tion compares  with  a  dividend  of  6  per  cent,  in  1913. 

The  accounts  of  the  Contincntalc  Gcselischaft  fur  Elektrische 
I'nteniehmungen,  of  NuTemburd,  after  placing  ±66,000  to  re- 
.serve  funds  for  renewals  and  redemption  of  the  capital  of 
the  company's  own  supply  works  and  allocating  ±2,6(X)  to 
the  general  reserve  fund,  as  against  ±5,00(3  in  1913,  indicate 
net  profits  of  ±57,(X)0  for  1914.  as  compared  with  ±100,000  in 
the  preceding  year.  It  is  intended  to  pay  a  dividend  of  31 
per  cent,  on  the  preference  capital,  of  which  this  capital  almost 
entirely  consists  apart  from  loans,  as  contrasted  with  6  per 
cent,  in  1913. 

The  A. E.G.  ScInieUbahn  Ge.ieUschaft,  of  Berlin,  which  was 
forme<l  at  the  beginning  of  1914  by  the  .A. E.G.  and  the  Berlin 
Electricity  Works  Co.  for  the  purpose  of  carrying  into  effect 
the  agreement  entered  into  in  1912  by  the  A. E.G.  for  the 
construction  of  an  elevated  and  underground  electric  railway 
between  Gesundbrunnen  and  Neukolln,  has  now-  presented  its 
first  report.  It  states  that  work  on  the  first  section  in  the 
Brunnen  Strasse  of  a  length  of  nearly  one  mile  was  com- 
menced in  May,  and  the  .secoiwl  section  which  concerns  the 
tunnelling  of  the  Spree  was  begun  in  the  autumn.  Since  the 
outbreak  of  the  war  the  works  have  progri^ssed  more  slowly 
than  was  foreseen,  owing  to  the  scarcity  of  labour  and  trans- 
]iort  wagons,  although  the  hope  is  expi'essed  that  the  railway 
will  be  completed  within  the  stipulated  period.  The  paid  up 
ordinary  capital  amounts  to  ±l.(XKt,(100.  and  the  preference 
shares  to  ±1.1-25,(KI0,  interest  on  which  is  being  paiil  during 
ctinstruction  at  the  rate  of  4i  y>cr  cent,  and  5  per  cent,  le- 
aiiectivelv. 

The  rejiort  of  the  EWklrizitata  Geselhrhaft,  late  W.  Lu/i- 
meijer  <St  Co.,  of  Franlcfort-o)i-Muin,  which  is  a  holding  com- 
pany belonging  to  the  A. E.G.  group,  states  that  the  effects 
of  the  w-ar  w-ere  perceptible  all  round,  although  these  were 
manifested  less  in  a  decline  in  profits  than  in  the  necessity 
for  the  subsidiary  companies  to  refrain  from  increasing  their 
(livitlends.  So  far  it  has  been  possible  to  maintain  uninter- 
rupted working  of  the  undertakings  manage<l  by  the  company 
in  the  countn-.  The  foreign  undertakings  principally  t^m- 
t-erned  are  the  Kief-Swjato.schiu  tramway  and  the  Warsaw- 
Electricity  Co.  Tlie  former  was  sequestrated  by  the  Russian 
Government  in  .January,  whilst  the  latter,  who.se  administra- 
tion is  located  in  Paris,  realisetl  a  greater  sm-plus  dow-n  to 
(he  outlireak  of  the  war.  but  since  that  time  it  ha.s  been 
imiKissible  to  obtain  further  information.  The  accounts  of 
the  C.intinent^il  Co.  indicate  gro.Ks  i)rofits  of  ±197.fKX).  as 
against  ±184.(-IW1  in  1913,  and  net  profits  of  ±103.000.  as 
compared  with  ±l(.10,fK)0.  It  is  proposed  to  ibstribute  7  per 
cent,  on  the  ordinary  capital  <if  ±1,312,000,  being  the  same 
rate  as  in  1913. 

The  directors  of  the  .Vdaiiiniluloreii  Fahril;  .1.6'.,  of  Berhii. 
which  owns  the  Tudor  battery  patents,  state  in  tlieir  re|Hirt 
for  1914  that  as  the  year  includes  a  perit^l  of  w-ar-time.  they 
refrain  from  giving  a  review-  of  the  ctuirse  of  the  undertaking 
in  the  home  and  expoit  trade.  During  the  eaily  months  of 
the  war.  a  .■'eiious  diminution  in  the  turnover  took  place,  but 
an  improvement  w-a,s  noti<-(\l  iu  each  succeeding  month,  with 
the  result  that  the  total  valm-  of  the  deliveries  for  the  ye.-jr 
reached  ±1.011,(H«I,  as  coninared  with  ±1,1(11.000  in  1913.  It 
was  impossible  to  snv  anvthing  regarding  the  foreign  nnder- 
takini-'s  as  the  conditions,  t^ven  in  neutral  countries,  did  not 
IK  iiiiit  of  anv  .sound  oninion  being  foiimvl.  Tlie  gross  re- 
<-eipts  amoun't^Ml  to  ±436.(K)0.  as  against  ±4-25,lHH)  m  1913. 
Aft<>r  defraviiiL'  general  exiHMise.s  and  cost  of  management, 
and  setting 'aside  ±-29.000  for  deprec-iation.  as  compared  with 
±15  001)  the  net  profits  and  balance  forward  ai-e  returned  .at 
±148,000  as  contrasted  with  ±147,000,  and  a  dividend  is 
proposed  at  the  rate  of  18  per  cent,  on  the  <;)'-dinan'  share 
capital  of  ±600,000,  as  against  -20  per  cent  m  1913  and  '20  per 
cent,    in   191'2. 
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Consolidated  Klectrieal  Co.,  Ltd. 

Thr  ordinary  income  for  tlio  yoar  eiuled  March  31st,  1915, 
amounted  to  .-£5,344,  in  compari.son  with  £4,780  for  the  pre- 
vious year.  Tha  general  charges  amounted  to  £1,191,  in  com- 
parison with  £1,'220.  Of  the  balance  of  £7,169  standing  to 
the  credit  of  revenue  account,  the  interim  dividend  of  3  per 
cent,  paid  on  the  preference  shares  on  Januaiy  1st,  1915, 
absorbed  £450,  leaving  a  disiiosable  balance  of  £6,719.  The 
final  dividend  of  3  per  cent,  jjayable  on  the  preference  shares 
will  absorl)  a  further  £450,  and  the  directois  now  recommend 
:i  dividend  on  the  ordinai"y  shares  of  3  per  cent,  for  the  year, 
leaving  £'2,969  to  be  carried  forward.  Tlie  investment's  are, 
as  on  former  occasions,  taken  in  the  balance  sheet  at  co.st; 
and,  on  the  whole,  have  suffered  little  in  comparison  with 
the  general  shrinkage  in  market  values  since  the  outbreak  of 
war.  The  scheme  of  arrangement  refened  to  at  the  last 
general  meeting,  which  it  was  intended  to  bring  forward  in 
the  autumn  of  last  year,  could  not  be  proceeded  with  in 
consequence  of  the  disturbed  financial  conditions  following 
upon  the  outbreak  of  war. 

Mr.  Herbert  Allen  presided  over  the  annual  meeting,  held 
at  River  Plate  House,  E.G.,  on  Tuesday.  He  said  that  on  the 
lace  of  the  accounts  there  was  little  to  indicate  that  the  year 
under  review  embraced  eight  months  of  a  devastating  war — 
a  W'ar  which  had  devastated  the  fields  of  finance  almost  as 
much  as  the  battlefields  of  Europe.  As  a  matter  of  fact, 
during  a  year  of  financial  disturbance  the  assets  of  the  com- 
]iany  had  suffered  little,  if  any.  depreciation.  Their  income 
sliowe<l  a  substantial  improvement  upon  that  of  the  previous 
year,  and  their  expenses  once  more  showed  a  decrea,se  and 
liad  established  a  fresh  record.  They  recommended  the  pay- 
ment of  a  dividend  of  3  per  cent,  on  the  ordinary  shares, 
which  w-ould  absorb  £3,300  and  leave  £2,969,  which,  under 
the  circumstances,  the  board  thought  it  wise  to  carry  forward. 
He  did  not  think  the  board  need  offer  any  apology  for  the 
slight  reduction  in  the  dividend,  but,  on  the  contrary,  they 
were  almost  entitled  to  congratulate  themselves  on  being  in 
:i  position  to  make  a  distrit>ution  of  3  per  cent,  at  a  time 
when  well-managed  companies  of  great  magnitude  and  im- 
jiortance  had  liad  to  drop  the  payment  of  dividends  alto- 
gether. The  policy  of  the  board  had  been  to  keep  the  assets 
as  hquid  as  possible  consistently  with  the  need  of  earning  a 
leasonable  return  on  the  money  to  pay  a  dividend.  On  the 
whole,  they  could  claim  to  have  lieen  fairly  successful  in  this 
ivspect.  At  the  outbreak  of  the  war,  which  was  at  the  time 
\vhen  the  refirganisation  scheme  was  to  have  been  brought 
forward,  their  assets  w-ere  divided  pretty  evenly  between 
.short  loans  and  short-term  investments.  The  average  yield 
on  the  loans  was  quite  satisfactory,  and  not  a  penny  of  the 
capital  was  in  doubt.  It  would  not  have  been  surprising  if 
the  outbreak  of  war  had  put  a  veiy  different  aspect  on  their 
affairs,  but  few  companies  had  suffered  relatively  as  little  as 
tbeirs.  Their  loans  and  investments  had  given  undiminished 
returns,  and,  so  far  as  they  could  be  valued,  were  worth 
little  less  now  than  the  figure  at  which  they  st<iod  in  the 
balance  sheet.  The  one  doubtful  element,  singularly  enough, 
happened  to  be  the  most  legitimate  investment  which  an 
'■lectrical  trust  company  could  undertake,  the  Constantinople 
Telephone  Co.  He  was  personally  acquainted  with  the  city, 
and  did  not  know  of  any  city  of  equal  size  which  afforded 
t<nc\i  splendid  scope  for  telephone  enterprise.  The  concession 
was  only  granted  a  few  years  ago,  and  the  service  had  only 
been  started  a  few  months  before  this  country  w-ent  to  war 
with  Turkey.  Obviously,  the  present  state  of  affairs  in  Con- 
stantinople gave  the  owners  of  the  telephone  company  great 
anxiety,  but  they  by  no  means  despaired  of  the  future.  There 
was  evei-y  reason^  to  believe  that  the  system  had  suffered 
little  or  no  physical  damage,  and  in  the  long  run  their 
interests  should  suffer  little.  However,  their  interests  in  this 
company  represented  less  than  one-seventh  part  of  their  total 
investments,  so  that  in  no  event  would  the  loss  be  serious. 
The  remainder  of  their  investments  had  given  little  cause 
lor  any  anxiety.  With  regard  to  loans,  one  loan  represented 
i:->r,,(m  out  of  a  Udal  of  £.35,000.  I.itigation  arose  over  this, 
Kilt  they  established  their  case  in  the  Couj-ts.  All  their 
•  '\|)cnses  Wfrc.  paid,  and  they  received  a  very  substantial 
|iro|K>rtion  of  the  loan,  and  the  balance  was  being  paid  by 
iiiiinthly  instalments,  and,  at  the  same  time,  they  receivcil 
;i  very  remunerative  rate  of  interest. 

Mr.  WnifiHT  seconded  the  motion,  and  the  report  was 
adoiiliid  wilhout  discussion. 

.\lr.  KiNcsunav  remarked  ttiat  he  had  had  something  to 
do  with  tlie  initiation  <ti  the  Constantinople  Telephone  Co.. 
and  lie  felt  the  greatest  confidence  in  his  hcjlding.  Constanti- 
nopli.  was  the  oidy  city  in  the  world  with  a  million  inhabi- 
lants  without  telephone  comiiiunication.  It  had  now  a 
syst^jm  installed  with  all  the  c.siMTience  of  a  quarter  of  a  ■ 
i.ritury'.s  work  behind  it.  At  the  present  moment  force 
niiijeure  wag  interfering  with  the  <ompany'H  int^'rest-t,  but 
before  long  forrr  majeure  would  be  the  other  way  round,  and 
then  there  cfjuld  be  no  doubt  of  the  .steady  iniprov^nent  of 
the  position  of  the  company. 


I'eleiiraiih    <  oiistriictioii    iinil    NaiiilinaiK*-    ( o., 

Ltd. — The  direoton   have  decUred  the  uburI  intorim  dividend  of 
C  per  cent' 


Chili  Teleplioiie  Co.,  Ltd. 

The  aggregate  number  <ir  subscribers  at  all  centres  at  the 
end  of  the  year  (March,  1915)  was  13,095,  a  decrea.s6  of  880 
for  the  year.  The  gross  revenue  in  Chile  from  all  sources 
was  $3,168,630,  an  increase  of  $0,527.  The  expenditure  in 
Chile  was  $1,647,9.33,  an  increase  of  $27,112.  The  net  income 
in  Chile  from  all  sources  was  $1,515,597,  a  decrea.se  of  $20,585. 
The  average  rate  of  exchange  for  the  year  was  8.46d.,  as  com- 
pared with  9.6Ud.  in  the  previous  yeai-,  giving  a  decrease  foi- 
the  year  of  1.14<;1.  Converted  into  sterling  at  this  rate,  the 
net  income  figures  are  £53,424,  a  decrease  of  £8,030.  The 
liquid  assets  and  liabilities  in  Chile  at  March,  1915,  were 
valued  at  7id..  the  current  rate  of  exchange  at  that  time,  as 
compared  with  9id.  a  year  previously.  The  balance  tfj  the 
credit  of  the  revenue  account,  including  £3,9-56  brought  for- 
ward, is  £51,921,  of  which  £3,838  has  iDeen  expended  <jn 
replacements,  etc..  of  plant.  An  interim  dividend  of  3a.  per 
share,  free  of  income  tax,  was  paid  on  Januaiy  loth  last,  and 
after  carrying  £12,344  to  the  general  reserve  and  setting  aside 
£5,000  as  a  special  reserve  against  loss  on  investments,  the 
directors  now  recommend  a  final  dividend  of  53.  per  share, 
free  of  income  tax,  leaving  £4^339  to  be  carried  forward. 
Annual  meeting  :   July  14th. 


General  Electric  Co.,  Ltd. 

The  directors  report  that  for  the  year  ended  March  Slat,  1915,  the 
net  trading  profits  and  income  from  investments,  A:o.,  amount  to 
£164, S77,  plus  £3(;.740  brought  forward,  making  a  total  available 
profitof  £201,617.  DebBntnre  interest  required  £s,OoO  ;  depreciation 
and  provision  for  removal  expenses,  £18,855  ;  and  the  dividend  on 
the  preference  shares  (6  per  cent.)  absorbed  £3s,6Sl,  leaving  an 
available  balance  of  £136,081.  Oat  of  this,  managing  director's  and 
employes'  bonus  requires  £9,931  ;  balance  of  expenses  of  new  issue 
of  capital,  £13,822  ;  dividend  on  ordinary  shares  (lu  per  cefit.), 
£48,142  :  reserve  account,  £20,000  :  war  grants,  £7,482,  leaving 
£30,701  to  be  carried  forward.  The  balance  of  the  reserve  account 
at  March  Slst,  1914,  was  £200,000,  plus  for  1916,  as  above,  £20,00u, 
giving  a  total  of  £220.000. 

The  war  has  interfered  with  the  company's  plans  for  extension, 
but,  so  far,  has  not  affected  the  volume  of  business,  as  the  great 
increase  in  orders  from  Government  Departments  and  Government 
contractors  has  folly  compensated  for  the  decrease  in  general 
bnsinesa.  Although  the  great  majority  of  the  company's  products 
are  essential  for  war  purposes,  the  outlook  for  the  coming  year  is 
one  of  some  uncertainty,  owing  to  the  absence  with  His  Majesty's 
Forces  of  nearly  1,000  of  the  company's  most  skilled  staff  and 
workpeople,  and  owing  to  the  unsettled  state  of  the  labour  and 
raw  material  markets.  Extensions  at  the  Witton  Works  are  now 
being  carried  out.  The  Pirelli-General  Cable  Works  at  Sonthampti  n 
have  been  completed  during  the  year  and  have  started  manufac  - 
turing.  The  steelwork  of  the  Kingsway  building  is  erected,  but 
the  board  have  decided  to  defer  completion  of  the  building  to  a 
more  suitable  time.  The  issue  of  £4oo  000  additional  capital 
during  the  past  year  has  been  a  great  success,  and  the  expenses  in 
connection  with  such  issue  are  finally  disposed  of  in  the  accounts. 

Mr.  J.  Y.  Fletcher  and  Mr.  S.  D.  White  were  appointed  directors 
on  January  4  th,  1915. 

Annual  meeting  :  To-day,  July  9th. 

We  give  below  the  comparable  figures  from  the  reports  for  the 
three  years  ended  March,  1913,  1914  and  191.'i  :  — 

1913.  1914.  191.-.. 

Net  trading  profit  and  income 

from  investments £145,261  £157,894  £164,877 

Depreciation     and     debenture 

interest       32,.")43  32  32  s  2«..S.V> 

Pref.  dividend 19,S78  21.0(Mi  3S,(>S1 

(6  %)  (fi  %)  (G  %•) 

Available  balance         124,890  133,896  1!}(>,0.S| 

Managing   director's   and    em- 
ployes' bonus         9,284  10,156  !».fl.'U 

■  Expenses  of  new  issue  of  shares          10,275  14,000  1;J,N'-;I 

Staff  benevolence         3,000  3,000  — 

War  grants        ...         ...         ...                —  —  ",-182 

Ordinary  dividend       -lO.ooo  10,000  4.s,142 

(10  %1  (10%)  (10%) 

To  reserve  account       30  OJO  30,000  i!0,<MM) 

Balance  carried  forward         ...           32,331  36  740  30,701 

Reeerve  fund  total        170,000  200,000  220,000 


Russian     Electrical     Companies.  —  Tlie     liussiau 

Slemens-Sobuckert  Co.  (capital,  l.^,000,0PO  roubles)  made  a  profit 
of  1,149,199  roubles  in  its  fifteenth  (191 1)  working  year,  and  will 
pay  a  5  per  cent,  dividend. 

The  United  Cable  Faetoiics  (capital,  6.000,000  roubles)  nude  a 
profit  of  3.337,3111  roubles  io  ita  ninth  ( 191 1)  working  year,  and 
will  pay  a  16  per  cent,  dividend. 

Electrical   and    industrial    Intcstnient    (it,,   Ltd. 

— A  petition  for  the  confirmation  of  the  reduction  of  ciipital  an 
agreed  »t  meetings  held  in  M*roh,  ie  to  ciinu)  before  the  Ctianoery 
Divinion,  on  July  l!<lli. 

\cwca!<tlc-ii|i(Mi-Tvne    Electric  .Sii|i|)ly  Co..  Ltd.— 

An  interim  dividend  of  2j  per  cent,  in  reoommeniled  on  the 
preference  Rharex,  Init,  owing  to  the  uncertainty  of  the  nitnation, 
the  queBtion  of  a  diatributiou  on  the  ordinary  shares  is  postponed. 
I.ast  year  the  interim  dividend  was  2i  per  oant. 
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Sontii  American  Li^ht  and  Power  Co.,  Ltd, 

DuiilNG  the  year  ended  March  olst,  1915,  the  net  profit  was 
A'lO.iXU.  phis  £517  brought  forward.  A  dividend  of  5  per 
cent,  will  absorb  j£8,6'30,  there  is  devoted  to  writing  off  the 
debenture  issue  expenses  i'l,5tX>,  and  Jt'39i3  is  to  be  carried 
forward. 

March  31.  March  31.  March  31. 


.Arc    lamps^  connected 
S-o.P.    incanilescent   lamps. 
Fans,  connectcti 

Motors  

("ustomers         


62,234        66,142        56,090 


...        ...      1,708  1,924         2.00'J 

To  fill  the  vacancy  caused  by  the  death  of  Mr.  F.  O: 
Smithors.  Mr.  J.  A.  Goudge  has  been  elected  to  the  board. 

Mr.  T.  P.  G.4SKELL  presided  ou  Monday  at  the  annual  meet- 
ing, held  at  Dashwood  House,  E.G.  He  said  that,  unfortu- 
iiiitcly.  they  had  not  done  so  W'ell  as  in  the  preceding  year, 
the  receipts  having  fallen  by  some  i'l,7(l()  or  £1,80().  De.^pite 
that,  however,  after  paying  a  dividend  of  5  l3er  cent.,  they 
had  b(vu  able  to  set  aside  £1,500  to  write  off  a  portion  of  the 
debenture  issue  expenses.  With  the  exception  of  Jt'500,  they 
had  now  written  off'  the  whole  of  the  ±'5,911  discount  on  the 
issue  of  the  debentures,  .•\lthough  they  had  had  a  compara- 
tively bad  year,  he  thought  they  might  say  they  had  now 
turned  the  corner.  The  first  nine  months  of  the  last  financial 
year — to  December  31st,  1914 — showed  a  falling  oft'  in  gross 
receipts  of  £3,370  as  compared  with  the  corresponding  ijeriod 
in  1913,  whereas  for  the  remaining  three  months  there  was 
an  iucrea.se  of  £'273.  That,  he  thought,  indicate<l  that  the 
worst  was  over,  and  they  now  had  before  them  a  better  pros- 
pect than  at  this  time  last  year.  Of  course,  a  great  deal 
depended  upon  the  harve.st,  which  would  come  forward  at  the 
end  of  the  year.  So  far,  their  advices  went  to  show  that  the 
seeding  time  had  been  a  good  one,  and  they  might  hope  that 
the  results  would  be  correspondingly  good  later  on. 

Mr.  EDMf'ND  Charrington  seconded  the  motion,  which  was 
carried. 

Piiebla    Tramway.  Lig-lit    and    Power    Co.  —  The 

directors  have  issued  a  circular  to  the  holders  of  the  first  mortgage 
5  per  cent,  bonds  containing  proposals  for  modifying  their  rights 
and  the  provisions  of  the  trust  deed.  They  state  that  owing  to 
the  falling  off  in  the  company's  receipts  through  the  disturbed 
conditions  prevailing  in  Mexico,  and  owing  to  the  very  uncertain 
value  of  the  peso,  it  is  impossible  for  the  company  for  some  con- 
siderable time  to  assume  that  its  eamiags  will  realise  in  sterling 
an  amount  sufficient  to  pay  the  interest  on  the  first  mortgage 
bonds,  to  say  nothing  of  providing  for  the  sinking  fund. — Timr.^. 

Davey,  Paxman    \:  Co,,   Ltd. — For  the   15  months 

endad  March  Slstthe  trading  profit  was£17,745,  making,  with  the 
£4,L'9'<  brought  forward,  a  total  of  £22,040.  -This  amount  will  be 
applied  as  follows  :— £3,4.53  to  depreciation  reserve,  £2,375  for 
directors'  fees,  £745  to  write  off  balance  of  South  African  expenses 
re  gas  engine  installation.  £4,530  for  one  and  a-quarter  year's 
interest  on  debenture  stock,  and  £650  written  off  patent  licences, 
leaving  £10,287  to  be  carried  forward. — Financial  Times, 


STOCKS    AND    SHARES. 


TuESD.iY  Evening. 

The  markets  as  a  whole  are  partially  throwing  off'  the 
influence  exerted  over  them  by  the  new  4i  per  cent.  War 
Jjian.  Business  is  still  greatly  checked,  but  the  severe  falls 
which  have  been  occurring  are  to  some  extent  arrested.  Last 
week,  for  instance,  there  was  a  msh  to  sell  bank  shares,  and 
)jrice.s  slumj)ed  xexy  heavily.  This  week,  people  have  come  in 
to  support  them;  and  a  strong  recovery  in  Home  Railway 
st<x:ks  is  another  indication  of  the  way  in  which  the  imme- 
•  liate  effect  of  the  War  Loan  is  wearing  off.  Prices  of  many 
securities  are  undoubtedly  cheap,  and  it  is  not  sm-prising  that 
investors  should  find  it  difficult  to  decide  whether  duty  calls 
them  to  subscribe  for  the  War  Loan,  or  to  buy  more  shares 
<if  other  investments  to  average  holdings  acquired  at  substan- 
tially higher  prices.  Not  the  least  difficult  part  of  a  stock- 
brok«'r's  vocation  just  at  the  present  time  is  to  decide  such 
knotty  points  for  clients  who  insist  uixsn  leaving  them  to  his 
discretion,  becau.se  the  unfortunate  man  knows  that  whatever 
he  does  will  be  wrong. 

There  seems  to  be  little  doubt  as  to  the  success  of  the  Loan ; 
and  the  offer  of  a  thousand  million  dollars  t<.i  the  United  States 
i<  evidence  that  tho.se  in  charge  of  the  i.ssue  have  awakened 
to  the  desirability  of  attracting  American  money  to  this  coun- 
tiy— not  only  for  the  purpose  of  getting  the  money  itself,  but 
lur  assisting  the  rate  of  exchange,  which  is  still  sufficiently 
against  this  countiy  to  add  greatly  to  the  cost  of  the  extensive 
war  purcha.ses  now  being  made  by  the  .Allies. 

Further  falls  have  taken  place  in  most  of  our  lists,  and  the 
reason  is  still  the  disposition  to  sell  on  the  part  of  those  who 
want  to  put  the  money  into  the  new  War  St.X'k.  Knowing, 
as  they  do,  the  general  trend,  the  jobbers  lead  their  brokers 
as  being  sellers  in  advance.  The  fall  of  £3  lUs.  in  Telegraph 
Constructions  is,  for  example,  out  of  all  proportion  to  the 
number  of  shares  offered  for  sale  The  Company  has  declared 
its  regular  interim   dividend  of  5  per  cent.— that  is,  12s.  per 


ehare ;  and  the  yield  at  the  presiut  pi ic  is  the  siibHtantial  one 
of  7i  per  cent. 

In  theii-  desire  to  turn  sovereigns  into  soldiers,  the  public 
have  been  over-anxious  to  get  out  of  existing  investments, 
regardless  of  the  serious  indirect  consequences  which  may 
arise  out  of  this  process.  Next  week,  however,  should  see 
quotations  responding  to  the  betU'r  tone  which  is  already 
perceptible  here  and  there  through  the  ll<ui«<".  The  War  l,oaii 
subscrijition  lists  close  on  Saturday,  allotment  letters  will  be 
out  in  lull  before  the  end  of  another  week,  and,  although  for 
some  time  to  come  the  War  Loan  market  is  bound  to  lie  the 
nicst  brisk  in  the  Stock  Exchange,  there  .should  lie  a  notice- 
able return  of  interest  to  other  securities. 

The  rally  in  Steam  stocks  has  bmught  about  a  sympathetic 
recovei-y  of  3  points  in  Underground  Income  bonds,  raising 
them  to  l-l.  The  £10  ordinary  shares  hardened  to  IJ,  and 
Districts  are  a  little  better  at  13i.  On  the  other  hand,  .\Ietr<i- 
politan  f^onsohdated  went  back  a  trille. 

The  Foreign  list  keeps  dull,  and  there  are  more  falls  in  the 
debenture  .stocks  of  the  .'Vnglo-.'Vrgentine  Tramways  (>>.,  Ih.^ 
Five  i>er  cents,  shedding  4  points,  so  thai  they  now-stanil  upon 
the  same  platform  as  the  company's  4  iJer  cent,  debenture 
stock.  Brazil  Tractions  are  the  turn  harder  at  50J,  the  Hio 
exchange  keeping  fairly  steady.  Nothing  new  has  occurred  in 
the  Mexican  division.  The  death  of  ex-ricsident  Diaz  recalls 
the  halcyon  days  which  characterised  the  decade  of  his  office. 
However  bad  may  have  been  the  metliods  by  which  he 
brought  the  country  intf)  a  condition  of  order  and  prosperity-, 
the  result  seamed  to  be  eminently  satisfactory.  But  Sine;- 
his  retirement,  four  years  ago — into  which,  by  the  waj',  he 
was  practically  driven — Mexico  has  been  plunged  into  anarchy 
and  chaos. 

The  Puebia  Tramway,  Light  &  Power  Co.,  in  publishing  a 
scheme  for  funding  the  interest  on  its  first  mortgage  bonds, 
refers  to  the  loss  occasioned  to  the  company's  revenue  by  the 
Mexican  upheaval.  The  exchange,  says  the  report,  is  now 
down  between  4d.  and  6d.  iier  pe.so.  and  a  further  fall  is 
possible.  The  scheme  is  for  funding  the  interest  on  the  bonds 
for  five  years,  during  which  perimi  it  shall  be  payable  only  out 
of  net  eaiTiiugs,  after  the  service  for  the  prior  lien  bonds  has 
been  met;  any  dividends  not  paid  in  cash  to  be  satisfied  by 
5  per  cent,  non-cumulative  income  warrants. 

The  falls  in  Home  Electricity  shares  include  \  in  City  <if 
London  ordinary,  i  in  Charing  Cross  and  Westminster  prefer- 
ences, and  3  points  in  London  Electric  debenture  stock.  Apart 
from  the.se,  the  list  is  fairly  steady.  Business  is  quiet  in 
most  of  the  leading  issues. 

Fresh  scaling  down  has  taken  place  amongst  Telegraphs  and 
Telephones.  The  chief  fall  is  one  of  £1  in  Western  TeJegrajih 
shares,  which  at  12J  are  now  relatively  lower  than  Eastern 
Telegraph  ordinary.  Anglo-American  Telegraph  stocks  have 
gone  back.  Globe  Ordinaiy  lost  10s.,  and  New  York  Telephone 
bonds  fell  IJ  to  95.  The  .American  Telephone  and  Telegraph 
C!o.  estimates  that  about  lOO.fW  miles  of  railroad  in  the 
linited  States  are  operated  by  telephone,  being  two-fifths  of 
the  total  mileage  in  the  countiy.  .'\ccording  to  the  company, 
the  proiwrtion  would  be  greater  still  ^\-ere  it  not  for  the 
expense  of  installation.  Marconis  weakened  to  1  11/16,  a  fall 
of  4,  notwithstanding  the  daily  expectation  of  the  issue  of 
the  company's  rejiort.  Americans  at  12s.  and  Canadians  at 
4s.  3d.  are  less  active  than  they  were  a  week  or  so  ago. 

The  report  of  the  General  Electric  Co.  shows  that  thi; 
trading  profit  in  respect  of  the  year  just  pa',s.sed  exceeded  that 
of  the  previous  twelvemonth  by  about  £3.(XKl.-  It  may  be 
recalled  that  the  company  issued  £400,000  fre.sh  capital  last 
y^ar — half  in  ordinaiy  and  half  in  preference  shares — and  the 
result  of  this  has  been  to  require  a  further  £23,000  to  main- 
tain the  dividends  on  the  two  classes.  The  Financial  Timrn 
tabulates  in  convenient  form  the  figures  for  the  past  eight 
years,  as  follows:  — 

Y.-ar  enderl  Trading  Nft  Ord.  To  CSW   . 

31st  March.  profil.  profits.         div.        r.  serve,       forward. 

£  £  P.c.  £  £" 

1906   53,700    34,700   5   2.(X)0   nil. 

1909  ...   72.100    51.'i(i0   5   10,100   nil. 

1910       91,1(X)         08,40<)        5      22.000       8,9fV) 

1911  ... 107,900         86,.S00       5      43,000*    12,200 

1912  112,300        ]01,'201l        7t    ai,000      32,300 
191::?  124,0(10        ]12.7(Hi      10      .30,000      32,300 

1914  .     ...    133,1(X»       125,(500      10      :tO.(XK)      36,700 

1915      135,100       138,000      10     20,000     36,7(HJ 

»  At  the  same  time  £92. KM  was  written  off  patents  and 

goodwill  out  of  reserve. 
Industrials  hear  the  same  marks  as  the  rest.  To  the  drop 
in  Telegraph  ('oi)structions  refeieiuv  has  been  made  already. 
Tlie  preference  shares  of  the  Briti.sh  ln.sulate<l.  British  West- 
inghouse.  and  Callenders  have  .-a-scd  off  l/Ki  to  J.  Babcocka 
dropped  to  2i,  at  which  price  sluires  have  been  taken  for  the 
Ntjrth.  The  Armament  division  is  a  little  better  than  it  was. 
Rubber  shares  keep  very  steady,  upheld  by  the  advance  in 
the  price  of  the  raw  material  U>  2s.  7d.  l)er  lb.,  with  the 
prospect  of  further  improvement.  Business  in  this  section, 
however  has  not  e.scape<.l  fiom  the  check  laid  uixiii  most 
markets  bv  the  presence  of  the  new  War  Loan;  although 
when  the  subscription  lists  are  close<l.  at  the  end  ot  the  week, 
rubber  shares  should  be  amongst  the  first  to  recover  from  tie 
weight  pressing  upon  speculative  investments,  as  well  as  upon 
those  of  the  gilt-edged  variety,  over  the  course  of  the  past 
three  weeks. 


56 


THE    ELECTRICAL    REVIEW 


[Vol.  77.    No.  l,9i;3,  July  9,  1916. 


SHARE   LIST  OF  ELECTRICAL  COMPANIES, 


MARKET     QUOTATIONS. 


HouB  Elbotbicjtv  Ooupanisr. 


Bi;ompton  OrdlnBry 

do.        7  per  cent.  Pref.     .. 
Charing  Cfobb  Ordinary 

do,       do.        do.    4)  Pref. 

do.        do.  Oity  Pref. 

do.    4  Deb 

Chelsea        

do.    4^  Deb 

City  of  London 

do.       do,    6  per  oent.  Pref. 

do.        do.    6  Deb 

do.        do.    i^Deb, 
County  of  London 

do.       do.       6  per  cent.  Pref. 

do,        do.        1st  Deb. 

do.        do.        2nd  Deb.      . . 
Kensington  Ordinary 
London  Electric 

do.       do.    6  per  cent.  Pref. 
4  Deb 


Metropolita 


^  per  oent.  Pref. 

do.  4*  Deb 

do.  8i  Deb 

St.  James*  and  Pall  Mall 

do.     do,     do.     7  per  cent.  Pref. 

do.      do.      do.    3i  Deb 

Sooth  London        

Sonth  Metropolitan  Pref 

WestminBter  Ordinary 

do.  4iPref 


Price 

videntl, 

.July  (i, 

Rise  or  fall 

Yield 

1914. 

1915. 

this  week. 

P.O. 

10 

?l 

._ 

£6    1    8 

7 

_ 

4  10    4 

6 

4 

— 

6     6     0 

4» 

4 

1 

6  13     6 

H 

ajxd 

_ 

6  16    2 

4 

82 

— 

4  17    7 

B 

41 

— 

6  11     1 

H 

88  xd 



4  n  10 

9 

I3i 

-} 

6  16  lU 

6 

12 

5     0    0 

6 

106  xd 



4  16     8 

4i 

90  xd 

— 

6    0     0 

7 

U 

_ 

6     7    3 

6 

11 

— 

5    9     1 

tt 

fCxd 

— 

4  13    6 

90 

_ 

5     0     0 

9 

7 

_ 

6     8     7 

4 

13 

__ 

8     8     4 

6 

H 

— 

6    3    1 

4 

82 

-3 

4  16     .'•1 

8i 

8 

— 

6  16    8 

*i 

8|xa 

-_ 

6    0    0 

*l 

auxj 

— 

6    0    0 

8J\ 

70  xd 



5    0    0 

10 

7J 

— 

6  18    0 

7 

61 

— 

6  12    0 

TeLEOBUBB  and  TEI.EPHONEB. 


n 


&Dglo-Am.  Tel.  Pref. 
do.  Def. 

Chile  Telephone 

Cuba  Sab.  Ord 

do.       Pre! 

Eastern  Extension 

do.  4  Deb, 

Eastern  Tel.  Ord 

do,  8J  PreJ,      . . 

do.  4  Deb. 

Globe  Tel.  and  T.  Ord.  . . 
do.  Pref,  .. 

Gl.  Northern  Tel, 

Indo-European , 

Marconi       20 

New  York  Tel.  4J 4^ 

Oriental  Telephone  Ord 10 

do.  Pref 0 

Tel.  Egypt  Deb 

United  R.  Plate  Tel.      .. 
do.  Pref, 

West  India  and  Pan 

Western  Telegraph 

do,  4  Deb, 


Central  London,  Ord,  Assented        ..        4 

Metropolitan         IJ 

do.  District Nil 

Ondergronnd  Electric  Ordinary        .,  Nil 


66/- 


4i 


Income 

FoBEiaN  Tbims,  &0. 


61 
4g 

n 

12i 


18i 
4/6 


AnglO'Arg,  Trams,  First  Pref. 


do. 

do. 


3nd  Pref. 
4  Deb. 
4i  Deb. 
6  Deb. 


Brazil  Tractions 

Bombay  Electric  Pref 

do.  4i  Deb. 

Mexico  Trams 

do.  6  per  cent.  Bonds 

do.  6  per  cent.  Bonds 

Me:(ican  Light  Coranion 


do. 


Pref. 


do.             Ist  Bonds 
Adelaide  Bap.  6  per  oent,  Pref, 
do,  e  Deb 


5  98 

Manufaotubinq  Oohpanibb, 

Babcock  &  Wilcox  14 

British  Aluminium  Ord.  ..        6 

do.  Pref 6 

British  Insulated  Ord 16 


18/3 


do. 


I'rct. 


British  Westinghouse  Pref. 

do.       4  Deb 

6  p,  lien 


Callende 
do. 


6Pref 6 

do.       4i  Deb 4i 

f'astner-Kellner 16 

I'^dlBon  A  Bwan,  £3  pd Nl 

do.      do.      fully  paid        ..        ..  Ni 

do.      do.      4  Deb 4 

do.      do.      6  "u  Deb B 

K.t<>ctric  Oonstruciion 


do. 


do. 


Prof, 


do.       4)  Dob ti 

India-Rubber        6 

Telegraph  OoD SO 


3i;/- 


8} 

11/6 


-  J 
—1* 

-  i 


-  i 


5  17  8 

6  18  0 
6  18  6 
6  13 
6  13  4 

'6  16  2 

4  17  0 

»6    7  0 

4  17  3 

4  18  9 

•6  13  8 


8  17  9 
'6  10  fi 
4  16     5 


6 

I.S 

4 

7  11 

H 

5 

1 

1) 

6 

12 

f. 

H 

6 

7 

1 

17 

H 

6  16  ID 

4  14     9 

4  14     H 

5  14     8 


Allowannc  made  (or  dividends  being  paid  free  of  inoomo-tax. 


.St.  .laiiH's  aiHl  l»all  ^lall  FIcctric  l,i!>lil<o.,  I.nl. 

—  .\n  interim  dividend  at  the  rate  of  7  p3r  cent,  per  annum  on 
both  the  preference  and  ordinary  iibares  for  the  half  year  cndini; 
.(nne  :tOth,  I'.il:.,  has  been  douiarod,  payable  Au)fURt  7th.  The 
transfer  bookn  will  be  oloBed  from  July  24 Ih  to  AutraHt'ith  in<:luBivo. 
The  interim  dividend  paid  on  the  ordinary  Bharee  la«t  year  was  at 
the   rate  of  10  per  cent,  per  anniiin. 


It  Bhonid  be  remembered,  in  makin);  uae  of  the  (igurea  appearing 
in  the  following  list,  that  in  some  caseB  the  prices  are  only  (i^eneral, 
and  they  may  vary  according  to  quantities  and  other  circumstanceB. 

Wednesday,  July  7th. 


CHEMICALS.  *0. 

Lateel 
Price. 

Fortnlgbl'a 
Inc,  or  Dec, 

■  Add,  Uydrochlorlo         .. 

pet  owl. 

4/6 

a     «     Nitrio 

„ 

19/- 

a     H     Oxalic            

per  lb. 

■     „      Bnlphurio 

per  cwl. 

m  Ammoniac  Sal        

£49 

a  Ammonia,  Muriate  (large  crystal)  pe  '  ton 

£40 

a  Bleaching  powder 

jj 

£9 

a  Bisulphide  of  Carbon 

^ 

£21 

a  Borax 

„ 

£22 

a  Copper  Sulphate 

^ 

£29 

a  Lead,  Nitrate         

^ 

£36 

a      „      White  Sugar 

j^ 

a      ..      Peroxide 

„ 

e  Methylated  Spirit 

per  gal, 

a  Potassium,  Bichromate,  in  casks 

per  lb. 

7d. 

a  Potash,  Caustic  (88/90  %) 

per  ton 

a        H       Chlorate 

per  lb. 

1/6 

a        „       Perchlorate 

„ 

1/6 

a  Potaaslum,  Cyanide  (93/100  %) .. 

^ 

Nom, 

(for  mining  purposes  only) 

a  Shellac          

per  owl, 

65/- 

a  Sulphate  of  Magnesia 

per  ton 

a  Bulphur,  SubUmed  Flowers      .. 

^ 

£11  10 

■        „        Recovered 

£8 

a        „         Lump 

^ 

£8  10 

a  Boda,  Caustic  (white  T0/T9  %)   .. 

„ 

£10  2  6 

a      „     Chlorate       

per  lb, 

1/1 

25d.  inc. 

a      „      Crystals         

per  ton 

46/. 

a  Sodlam  Bichromate,  casks 

per  lb, 

Bid, 

METALS,  *c. 

b  Alamlnlnm  Ingots,  in  ton  lots  . . 

per  ton 

£116 

£10  inc. 

b           „          Wire,  in  ton  lots! 

(1  to  14  8.W.G.) ; 

H 

b          H          Sheet,  in  ton  lots  . . 

„ 

£145 

£10  inc. 

p  Babbitt's  metal  ingots     . . 

^ 

£60  to  £221 

c  Brass  (rolled  metal  2'  to  13'  basis) 

per  lb. 

1/2;  to  1/2J 

c      „     Tubes  (solid  drawn) 

^ 

l/2i  to  1/3 

•• 

c      „     Wire,  basis 

^ 

H'ih  to  1/25 

c  Copper  Tubes  (solid  drawn) 

^ 

1/2J  to  1/2J 

t       .      Bars  (best  selected) 

per  Ion 

£110 

C       M      Bbeet          

^ 

£110 

(       H      Rod 

£110 

d       „      (Electrolytic)  Bars 

^ 

£95 

£1  de,-. 

d       „                 H           Sheets     .. 

^ 

£113 

£1  dec. 

d       H                m          Rods 

^ 

£101 

£1  dec. 

rf       „                H           H.O,  Wire 

per  lb. 

1/Oi 

,',d.  dec. 

f  Ebonite  Rod            

^ 

8/- 

(■       „        Sheet         

,      2/6 

n  German  Silver  Wire        ..        .. 

^ 

1/10 

Id.  inc. 

A  Gutta-percha,  tine 

6/10 

A  India-rubber,  Para  fine  ,. 

^ 

2/7J 

Jd.  inc. 

/  Iron  Pig  (Cleveland  warrants)  .. 

per  Ion 

67/B 

1/-  inc. 

/     „    Wire,  galv.  No.  8,  P.O.  qual, 

^ 

£22 

»  Lead,  English  Pig 

,^ 

£25  10 

10/-  inc. 

r  Mercury         

per  bol. 

£17  6  to  £17  10 

£1  10  iii.'. 

e  Mioa  (In  original  cases)  small  .. 

pet  lb, 

4d.  10  2/6 

e     H              N           H      medium 

^ 

3/-  10  6/- 

e     H               „           „      Urge  .. 

^ 

r>/6  10  10/6  &  up. 

o  Nickel,  sheet,  wire,  &o 

J, 

p  Phosphor  Bronie,  plain  castings 
0         H           H    rolled  bare  A  rods 

^ 

1/1  to  1/3J 

^ 

1/2  to  I/Si 

«         H           n  rolled  strip  A  sheet 
0  Platlnnm      

^ 

l/3Jt  to  l/6i 

per  01, 

185;. 

If  Bllicium  Bronie  Wire 

per  lb. 

1/3 

r  Steel,  Magnet,  In  bars     .. 

per  Ion 

£80 

r  Tin,  Block  (English) 

^ 

£172  to  £173 

£2  to £3  inc. 

n    „     Wire,  Nos.  1  to  16    .. 

*  While  Anti-frlotion  Metals       . . 

per  lb. 

2/8 

£52  10  £194 

k  Zino,  Bb't  (VlelUe  Montagne  bnl.) 

Nom. 

Quotations  supplied  by- 


a  0.  Boor  &  Co. 

b  The  British  Aluminium  Co.,  Ltd, 

t  ThoB.  Bolton  &  Sons,  Ltd. 

d  Frederick  Smith  &  Co. 

e  F.  Wiggins  &  Sons. 

/  India-Rubber,  Qulta-Peroha  and 

Telegraph  Works  Co.,  Ltd. 
g  James  St  Sbakspeare, 


h  Edward  Till  H  Co, 

/  Boiling  &  Lowe. 

k  Morris  Ashby,  Ltd, 

/  Richard  Johnson  &  Nephew,  Lid, 

a  P,  OrmiBton  ,£  Sons. 

o  Johnson,  Matthey  A  C!o.,  Ltd, 

P 

r  W,  F.  Dennis  A  Co. 


Wayjrood-tMis.  Ltii.— Mr.  11.  C.  Walker  presided  at  the 
annual  meetioff,  held  at  Cannon  Street  Hotel  on  June  L'Sth.  He 
Hiid  that  a  year  ajjo  when  they  met  they  were  Buffering  from  the 
effects  of  tlie  buildinff  strike,  hut  were  anticipatini;  a  revival  con- 
sequent upon  its  settlement.  ("ircumatances  were,  however, 
entirely  altered  hy  the  outbreak  of  war.  I',  was  anticipated  in  the 
early  months  that  luisincss  would  be  seriously  affected,  but  later 
months  brought  (greater  confidence.  Hi);her  wages  had  been 
granted  in  conseiiuonce  of  the  cost  of  living,  and  3(H)  of  their  men 
were  with  the  Forces.  Thoy  were  now  engaged  upon  important 
contracts,  nnd  they  were  looking  forward  to  the  future  with  con- 
fidence. The  advantages  anticipated  as  the  result  of  the  amalga- 
mation with  the  Otis  Co.  wore  gradually  being  secured.  This  time 
they  were  not  able  to  pay  the  ordinary  dividend,  a«  they  had 
hitherto  been  able  consiBtently  to  do. 

Hell  Tclt'plioiK'  Co.,  or  Canada.— A  (luarterlv  dividend 

of  i  par  oent.  on  the  capital  stock  is  payable  July  16th. 
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METAL    MARKET. 


FInctnations  In  Jnne. 


<£30 

29 

28 

27 

26 

25 

24 

23 

22 

76/- 

75/- 

74/- 

73/- 

72/- 

71/- 

70/- 

69/- 

68/- 

67/- 

66/- 

65/- 

64/- 

£176 

175 

174 

173 
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The  Electric  Driving'  of  Saw  Mills. — Although  in  the 

older  method  of  driving  saw  mills  with  steam  engines  it  has  been 
the  practice  to  burn  the  refuse  in  the  boilers  to  raise  steam,  this  is 
not  a  valid  objection  to  electric  driving  from  the  public  mains,  for 
it  is  found  that  the  refase  can  be  sold,  and  commands  a  ready 
market.  An  electrical  installation  was  recently  laid  down  by  the 
General  Electric  Co.,  Ltd.,  at  Mr.  Geo.  Shipway's  electric  eaw-mills, 
Camp  Hill,  Birmingham,  taking  three-phase  power  at  25  cycles, 
440  voltB,  from  the  mains  of  the  Birmingham  Corporation.  The 
current  is  distributed  from  an  ironclad  switchboard  to  a  number  of 
"  Witton  "  induction  motors  of  the  open  type,  varying  in  size  from 
50  HP.  downwards.  These  have  been  running  for  a  considerable 
time,  and  have  given  the  fullest  satisfaction.  The  electric  saw 
mills  are  situated  in  one  of  the  busiest  parts  of  Birmingham,  where 
space  is  valuable,  and  the  motors  are  mounted  on  the  ceiling,  or 
installed  in  concrete  pita  directly  below  the  machines  they  are 
driving.  In  each  case  the  controlling  switchgear  is  situated  close 
to  the  driven  machine.  The  whole  of  the  floor  space  is  available 
for  the  ordinary  operations,  and  in  no  case  is  any  room  taken  up  by 
belting  or  shafting. 

Invited  to  express  his  opinion  on  the  performance  of  the  electric 
drive,  Mr.  Shipway  emphasised  its  economy.  To  his  mind, 
one  of  its  most  valuable  features  was  the  ability  to  shut  down 
those  of  the  machines  which  were  not  required,  and  to  run  one  or 
more  machines  as  desired  through  the  breakfast  honr,  or  on  over- 
time, should  pressare  of  work  make  such  a  procedure  desirable. 


A    NEW    BRITISH   INDUSTRY. 

The  manufacture  of  batteries  for  portable  electric  lamps, 
&c.,has  assumed  special  interest  at  the  present  time,  mainly 
owing  to  the  fact  tliat  the  German  competition  is  removed 
for  the  time  being,  so  that  a  good  opportunity  offers  to 
establish  and  maintain  a  British  supremacy  in  this  line. 

We  intend  here  only  to  consider  batteries  of  the  "  dry  " 
type  and  not  accumulators,  which  latter,  owing  to  their 
necessarily  higher  price,  are,  if  better,  not  so  readily  saleable, 
and  cannot  therefore  be  made  in  such  large  quantities. 

"  Dry  "  batteries,  on  the  other  hand,  more  particularly 
refills  for  pocket  lamps,  torches  and  the  like,  have  been 
turned  out  by  Germany  by  the  million,  and  as  the  cheapest 
labour  can  be  employed  in  their  manufacture,  a  good  profit 
can  be  obtained,  even  with  the  low  prices  which  ruled  before 
the  war.  In  fact,  the  Germans  have  persistently  flooded  the 
world  to  such  an  extent  with  these  batteries  that  a  huge 
demand  has  been  created,  which  so  far  cannot  possibly  be  met 
by  this  country,  either  as  regards  quantity,  or,  and  this  is 
really  most  important  ia  view  of  the  after-war  business, 
quality. 

Batteries  or  refills  of  the  type  under  consideration  con- 
sist usually  of  two  or  three  cells  which  are  connected  in 
series,  and  which  are  contained  in  a  common  case  mostly 
made  of  thin  cardboard. 

Each  cell  is  composed  of  a  cylindrical  or  square  section 
vessel  made  of  zinc,  which  acts  as  negative  electrode  and  at 
the  same  time  as  container  for  the  electrolyte  and  the 
positive  electrode. 

The  zinc  vessel  is  made  of  No.  5  or  so  gauge  sheet,  the 
thickness  being  selected  according  to  the  length  of  useful 
life  required  of  the  battery,  and  is  open  on  top  but  other- 
wise carefully  soldered,  so  as  to  render  it  quite  watertight. 
This  is  an  important  point,  as  in  the  case  of  even  a  slight 
leakage,  the  water  contained  in  the  electrolyte  would 
speedily  disappear  and  render  the  cell  inactive. 

The  carbon  electrode  is  made  up  by  moulding  round  a 
circular  section  carbon  a  mixture  of  graphite,  manganese 
dioxide  and  water,  so  as  to  form  a  cylindrical  body,  from 
which  the  central  carbon  projects,  say,  4  in.  The  moulded 
cylinder  is  kept  in  shape  by  means  of  a  wrapper  of  loosely 
woven  fabric  tied  with  thread. 

To  the  projecting  end  of  the  carbon  a  tightly  fitting  brass 
cap  is  fixed,  which  is  used  for  making  the  electrical  connec- 
tion. 

The  electrolyte  is  in  the  form  of  a  more  or  less  viscous 
paste,  usually  made  with  a  starchy  basis,  and  containing  one 
or  more  of  the  salts  of  ammonium.  Many  recipes  are 
extant,  but  a  good  formula  is  : — 

8  parts  H.,0  (distilled) 
2  parts  NH.Cl 
1  part  NH^SOj 

A  sufficiently  stiff  paste  should  be  made  first  liy  stirring 
into  the  water  an  adequate  quantity  of  pure  starch  of  some 
sort  (wheat,  rye  or  rice  flour,  &c.),  and  bringing  it  to  the  boO. 
After  the  paste  has  cooled  somewhat  the  ammonium  salts, 
which  have  preferably  been  finely  powdered  and  thoroughly 
mixed,  are  worked  in. 

The  purity  of  the  materials  used  is  very  essential,  and 
the  ingredients  mentioned  must  never  come  into  contact 
with  metal  before  being  filled  into  the  zinc  vessels. 

The  same  remark  applies  to  the  carbon,  graphite  and 
manganese  dioxide  used  in  the  positive  electrodes.  In  fact, 
the  purer  the  materials  are,  the  higher  the  e.m.k.  obtained 
and  the  longer  the  life  of  the  batteries  will  be. 

The  paste  from  which  the  carbon  cylinders  or  positive 
electrodes  are  made  should  contain  a  preponderance  of 
manganese  dioxide,  the  actual  ratio  depending  very  largely 
on  the  obtainable  material.  For  a  rough  approximation  the 
following  formula — 

One  part  graphite 
Two  parts  manganese  dioxide 
is  near  enough. 

Supposing  zinc  vessels,  carbon  electrodes  and  electrolyte 
to  be  ready,  the  zinc  vessels  would  be  filled  to  a  point  such 
that,  with  the  carbon  electrodes  inserted,   the  electrolyte 
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just  covers  the  graphite-manganese  cylinders.  Care  should 
be  taken  that  the  brass  contact  caps  are  quite  clear  of  the 
electrolyte. 

In  order  to  prevent  the  corrosion  of  the  contact  caps 
through  liquid  electrolyte  creeping  up  in  the  central  carbon 
through  capillarity,  it  is  advisable  to  dip  the  top  part  of  the 
carbons  in  hot  paraffin  or  wax,  so  as  to  fill  up  the  pores. 
The  electrical  conductivity  of  the  carbons  is  not  affected  by 
this  operation  in  the  least. 

It  is  also  well  to  soak  the  graphite-manganese  cylinders 
in  a  strong  solution  of  ammonium  salts  before  insertion,  as 
this  prevents  a  portion  of  the  liquid  in  the  electrolyte  from 
filling  up  the  pores  of  the  cylinders,  which  would  result  in 
an  increase  of  internal  resistance  and  a  corresponding  drop 
in  voltage. 

It  is  a  mistake  to  press  the  graphite-manganese  cylinders 
from  past«  containing  too  little  water,  as  they  would  not  be 
porous  enough,  and  would  only  act  on  their  surface  instead 
of  right  through. 

Perhaps  it  would  be  well  to  say  a  few  words  about 
the  chemistry  of  these  "  dry "  c^lls.  As  a  matter  of 
fact,  they  are  not  dry.  If  they  were  they  would  not 
act.  The  electrolyte  may  appear  to  be  dry  or  nearly  so, 
especially  in  cases  where  sulphate  of  calcium  is  used 
instead  of  starch,  but  it  is  just  in  order  to  prevent 
any  evaporation  that  the  little  cells  described  above  are 
generally  hermetically  sealed  by  means  of  pitch,  paraffin,  or 
the  like. 

Of  course  by  using,  say,  nitrate  of  ammonium,  which  is 
highly  deliquescent,  in  the  electrolyte,  the  evaporation  can 
be  counteracted  more  or  less  successfully  and  hermetical 
sealing  obviated. 

The  result  to  be  aimed  at  is  always  to  get  the  materials 
which  act  on  each  other  as  evenly  balanced  as  possible,  that 
is  to  say,  while  no  surplus  gases  should  be  developed,  in 
order  to  do  away  with  the  necessity  of  vents,  a  sufficient 
store  of  salt  should  be  contained  in  the  electrolyte.  Other- 
wise the  chemical  action  cannot  be  sustained  long  enough 
to  give  a  reasonable  useful  life. 

The  cell  used  in  the  batteries  under  review  is  really 
our  old  friend  the  Leclanche,  with  greatly  enlarged  electrode 
surfaces  in  close  proximity  to  each  other,  in  order  to  reduce 
internal  resistance  to  a  minimum. 

The  composition  of  the  cell  can  be  represented  by  the 
following  formuht  : — 

Zn  I  NH^  CI  +  l\,  0  I  C  -I-  Mn  0,. 

When  in  action,  zinc  is  being  dissolved,  freeing  hydrogen, 
which  in  its  turn  combines  with  some  of  the  oxygen  of  the 
manganese  dioxide  to  form  water. 

If  the  hydrogen  were  not  got  rid  of  in  this  way,  tiny 
gas  bubbles  would  fill  the  pores  and  cover  the  surface  of  the 
positive  electrode,  and  the  internal  resistance  would  quickly 
increase  to  such  an  extent  that  the  battery  would  become 
useless.     A  back  e.m.f.  would  also  be  set  up. 

The  theory  of  these  cells  is  complicated,  and  has  not  been 
very  thoroughly  investigated.  Makers  have  generally  pro- 
ceeded in  an  empirical  way,  and  guard  their  secrets  jealously. 
It  would  appear  that  most  modern  dry  cells,  at  least  those 
which  are  used  for  pocket  lamps,  &c.,  are  really  what  is 
called  "  concentration  "  cells,  that  is  to  say,  cells  containing 
two  solutions  of  different  concentration,  separated  by  a 
suitable  porous  membrane. 

In  such  a  cell  an  e.m.f.  additional  to  the  potential  differ- 
ences due  to  the  contact  of  electrodes  and  electrolyte  is  set 
up,  and  this  is  the  reason  that  batteries  built  on  very 
similar  lines  by  different  makers  show  appreciably  different 
voltages. 

Of  couree  the  difference  in  concentration  disappears 
in  the  course  of  time  as  the  aohitions  mix,  but  in  cells  as 
dealt  with  here,  the  voltage  should  not  sink  below  about 
r.')  volts  until  they  are  nearly  exliuusted. 

The  theoretical  consumption  of  zinc  is  2/k  lb.  per  ii.i'.-hour 
where  v.  is  the  e.m.k.  of  the  battery.  Differently  put,  in  a 
4'.''i-volt  battery  working  a  "4 -amp.  metal-filament  lamp, 
the  consumption  of  chemically  pure  zinc  would,  theoretically, 
be  about  7t)  grains  ]>ct  hour. 

Some  local  action  takes  place  even  when  the  battery  is 
open-circuited,  i.e.,  not  working  electrically,  and  the  con- 
oentration  of  the  electrolyte  and  the  strength  of  the  zinc 


vessels  must  be  selected  appropriately  to  obtain  the  best 
results. 

As  indicated  above,  hard  and  fast  rules  cannot  be  laid 
down,  as  not  only  the  ammonium  compounds,  but  also  the 
graphite,  the  manganese,  &c.,  and  last,  but  not  least,  the 
zinc,  vary  considerably  according  to  the  source  of  supply. 
Some  experimenting  will  always  be  necessary  in  order  to 
ascertain  the  best  proportions  for  the  materials  at  one's  dis- 
posal, but  if  this  be  carried  out  on  the  lines  indicated  there 
should  not  be  many  difficulties. 

In  a  further  article  it  is  proposed  to  deal  with  the  tools 
used  in  making  the  various  component  parts  of  the  complete 
refill,  and  to  give  notes  about  preparing  and  filling  in  the 
electrolyte,  and  sealing  the  finished  battery. 

As  most  of  the  work  can  be  carried  out  by  young  girls, 
and  in  view  of  the  fact  that  the  commg  season  is  sure  to 
bring  a  large  demand  for  these  refills,  manufacturers  who 
are  not  too  busy  on  Government  work  would  do  well  to  give 
their  attention  to  this  comparatively  new  industry. 


INCORPORATED    MUNICIPAL    ELECTRICAL 
ASSOCIATION. 


Annual  Report. 

The  annual  report  of  the  Council  states  that  since  it  has  become 
evidedt  that  there  is  httle  likeUhood  of  Major  Richardson 
being  able  to  give  his  eervices  to  the  Association  throughout 
the  ensuing  year  if  he  were  re-elected  to  office,  his  views  have 
been  ascertained,  and  in  conformity  with  the  same  the  Council 
suggests  that  his  name  should  be  placed  on  the  hst  of  Past 
Presidents,  and  that  at  the  first  opportunity  he  should  be 
nominated  for  another  term  of  office  as  President.  The  mem- 
bership of  the  Association  now  stands  at  377,  a  decrease  of 
two  on  last  year's  total. 

Eegarding  the  model  general  conditions  of  contract  placed 
before  the  annual  general  meeting  in  June,  1913,  it  was 
resolved  that  the  Association  of  IMunicipal  Corporations  should 
be  consulted,  but  that  body  did  not  move  very  quickly.  In 
the  meantime  the  CouncO  of  the  B.E.A.M.A.  decided  to  adopt 
the  model  general  conditions  as  issued  by  the  Institution  of 
Electrical  Engineers  for  a  period  of  one  year  in  respect  of 
municipal  contracts  in  order  to  see  how  they  worked.  The 
B.E.A.M.A.  asked  for  the  views  of  the  Council  upon  this 
proposal,  but  under  the  circumstances  no  reply  could  be  given, 
and  the  matter  is  left,  as  heretofore,  for  each  corporation  to 
deal  with  the  manufacturers  dhect. 

With  respect  to  the  I.M.E.A.  Bill,  the  Council  decided  that 
no  further  action  be  taken  in  connection  with  the  suggestion 
for  a  joint  private  BiU,  and  that  the  Association  revert  to  the 
pressing  forward  of  a  Bill  promoted  in  the  manner  originally 
arranged. 

The  Acting  President,  Mr.  A,  C.  Cramb,  had  an  interview 
with  Mr.  Rawhngs,  the  President  of  the  Electrical  Con- 
tractors' Association,  as  a  result  of  which  the  Council  decided 
that  no  further  concessions  be  made  beyond  those  contained 
in  the  Bill  as  last  printed. 

After  careful  consideration  of  the  results  of  the  I.M.E.A. 's 
Parliamentary  propaganda  in  support  of  the  Bill,  Messrs. 
A.  0.  Cramb,  BaiHe  Smith,  A,  II.  Seabrook,  S.  E.  Peddea 
and  H.  Faraday  Proctor  were  apjxiinted  as  a  sub-committee 
to  meet  the  B.E..A.M.A.  with  a  view  to  discussing  this  ques- 
tion with  them. 

Particular  attention  is  drawn  to  the  fact  that  the  Corpora- 
tion of  Glasgow  has  arranged  terms  upon  which  it  will  operate 
its  publicity  and  sales  departments.  Tlie  Electrical  Contrac- 
tors' Association  in  Scotland  have  agreed  to  terms  less 
advantageous  to  thoiiisclvea  than  those  to  which  the  Electrical 
Contractors'  Association  take  exception  in  the  Bill. 

Negotiations  are  in  progress  in  connection  with  the  question 
of  obtaining  powers  for  local  authorities  to  pay  delegates' 
expenses  to  annual  conferences. 

A  year  ago  the  .•\ss<x-iatiou  was  invited  by  the  Engineering 
Standards  Comiuitt+'o  to  nominate  two  mombera  to  represent 
it  on  the  newlv-con.stitut<Kl  Sectional  Electrical  Committee. 
Mr.  A.  II.  Seabrook  and  Mr.  A.  C.  Crnnib  (Acting  President) 
were  nominated,  and  subsequently  additional  representation 
was  obtained  on  many  of  the  sub-committeea  dealing  with 
cle<-lrical  plant. 

The  Council  has  since  voted  a  sum  of  twenty  gumeas  from 
the  funil.i  of  the  A.tsociation  ae  a  donation  from  the  I.M.E.A. 
to  the  Engineering  Standard.s  Committee. 

The  Council  ninkes  a  sivcial  nnpenl  to  the  committees  who 
control  municipal  cKvtriciil  sunply  undertakings  to  give  their 
generous  support  to  the  Standards  Committee  by  making  an 
annual  subscription  towards  the  fund. 

With  regard  to  tlio  IXnrlopniont  Committ<<e  formed  at  the 
first  Coimril  in<>oling  of  the  oession,  Mr.  Vignolea  wns 
appointed  hon.  s<x'r<>tary,  but  had  volunteered  and  been 
accepted  for  war  service.    At  lh«  request  of  the  Council,  Mr. 
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J.  W.  Beaucharap  accepted  the  hon.  secretaryship  of  the  cora- 
iiiittoe  for  the  time  being.  Representatives  of  kindred  associa- 
tions and  otlier  perst)ns  likely  to  be  of  service  were  co-opted 
as  niciiibers,  and  the  work  so  far  accomplished  is  set  out  in 
the  Development  Committee's  report. 

Referring  to  tlie  Long  Eaton  and  llford  cases,  the  Council 
asked  the  hon.  secretary  to  draw  up  a  statement  as  to  the 
danger  of  the  gas  company's  attack  and  circulate  it  to  the 
local  authorities  represented  in  the  Association,  asking  them 
to  contribute  to  the  expenses  of  supporting  a  test  case;  con- 
siderable financial  support  was  promised  in  response. 

Mr.  Faraday  Proctor  .subsequently  presenttxl  a  valuable 
report  on  the  subject  to  the  Council.  Having  cai'efully 
<'xamined  the  tariffs  of  over  one  hundred  of  the  municipal 
undertakings,  he  was  of  opinion  that  there  were  only  a  few 
which  might  be  subjecte^l  to  attack  on  the  grounds  of  the 
objections  alleged  in  the  Ixjug  Eaton  and  llford  cases.  Some 
of  these  cases  were  at  the  time  receiving  consideration  with 
a  view  to  amendment,  and  in  other  cases  the  engineers  were 
prepared  to  recommend  amendments  if  such  were  thought 
•desirable.  The  ground  T\ould  therefore  appear  to  be  clear  at 
least  as  regards  the  tariffs  put  forward  by  the  large  number 
of  members  who  replied  to  the  letters  of  inquiry. 

With  reference  to  the  moral  support  given  by  the  Council 
to  the  petitions  against  the  Yorkshire  Electric  Power  Co.'s 
Bill  by  certain  municipalities,  as  set  forth  in  the  last  report, 
a  communication  was  subsequently  received  from  the  Associa- 
tion of  Electric  Power  Companies  in  which  it  was  suggested 
that  the  I.M.E.A.  had  not  realised  that  the  Yorkshire  Electric 
Power  Co.  were  only  seeking  to  get  lighting  powers  in  the 
areas  in  which  under  their  existing  Acts  they  could  already 
supply  power.  This  materially  altered  the  position,  and  steps 
■were  at  once  taken  to  make  it  clear  that  if  the  I.M.E.A.  had 
been  informed  at  the  time  as  to  the  limits  of  the  powers 
sought  by  the  Y'orkshire  Electric  Power  Co.,  active  opposition 
would  probably  not  have  been  given. 

The  Tungsten  Lamp  Association  invited  the  Council  to 
eend  representatives  to  form  a  joint  committee  to  discuss  the 
outlines  of  the  specification  proposed  to  be  put  forward  by 
the  Tungsten  Lamp  .\si50ciatinn.  As  the  Council  was  already 
represented  on  the  Sectional  Committee  of  the  Engineering 
Standards  Committee  dealing  with  a  similar  subject,  they  did 
not  see  that  any  useful  purpose  would  be  served  by  meeting 
the  Tungsten  Lamp  Association,  bearing  in  mind  the  views 
which  the  LM.E.A.  representatives  held  on  the  matter. 

The  Council  records  with  satisfaction  and  pleasm-e  the 
hcnours  conferred  upon  Mr.  J.  P.  C.  Snell,  a  past  president  of 
this  Association,  his  Majesty  the  King  having  bestowed  knight- 
hood ujxm  him  in  recognition  of  his  services  to  the.  electrical 
industry,  and  the  Institution  of  Electrical  Engineers  having 
elected  him  as  their  president. 

The  Council  has  had  under  consideration  the  .nction  of  the 
Local  (lovernment  Board  in  refusing  loans  for  extensions,  etc., 
owing  to  the  war,  but  felt  that  it  could  not  recommend  action 
being  taken  on  general  lines.  Tlie  case  of  each  undertaking 
should  l)e  considered  ujwn  its  merits. 

With  the  object  of  ensuring  that  members  of  the  staff  of 
electricity  undertakings  .should  not  be  accepted  for  enlistment 
without  special  permission,  the  War  Office  had  been 
approat-hed  pointing  out  the  desii'ability  of  preventing  the 
depletinn  of  the  staff  below*  the  minimum  neces-i^ary  for  the 
caiTying  on  of  the  works  of  electricity  departments.  The  War 
Office  agreed  that  those  who  were  of  necessity  engaged  on  such 
works  were  doing  equal  service  to  the  country  as  those  who 
h.id  enlisted.  The  'War  Office  has  given  consideration  to  the 
question  of  issuing  a  badge  or  certificate  of  exemption,  but 
could  not  see  its  way  to  fall  in  with  the  proposal. 

The  B.E.A.M.A.  invited  the  Council  to  appoint  four  mem- 
bers to  form  a  joint  Motor  Committee.  Messrs.  A  .0.  Cramb, 
A.  H.  Seabrook,  S.  E.  Fedden  and  J.  W.  Beauchamp  were 
ap|x>inted  to  represent  the  I.M.E.A.  The  suggestion  of  the 
B.E..\.M..A.  was  that  there  should  be  a  standard  specification 
•which  should  be  adopted  by  the  I.M.E.A.,  and  that  an 
arrangeinent  should  be  made  as  to  preferential  discount  to 
undertakings  in  their  districts  where  such  undertakings  have 
the  ixiwer  to  sell  motors.  Tlie  .Joint  Committee  eventually 
reconmiended  that  the  I.M.E..\.  and  B.E.A.M.A.  should 
adopt  a  standard  specification  for  direct-current  motors,  pre- 
ferably that  to  be  issued  by  the  Engineering  Standards  Com- 
mittp<>,  and  until  this  was  issued,  the  B.E..A.M.A.  motor 
specification. 

Representatives  of  the  A.ssociation  attended  a  joint  meeting 
of  representatives  of  the  B.E..\.M..\.  and  the  Briti.sh  Engi- 
neers' .Association  to  consider  the  question  of  tlie  protection 
of  British  interests.  Proposals  weie  made  for  the  formation 
of  a  Government  department  to  be  entitled  the  Board  of 
Industry,  or  alternatively  the  appointment  of  a  fully  renrc- 
sentative  committee.  It  was  decided  to  invite  the  I.M.E.A. 
to  appoint  a  representative  on  the  joint  committee,  one  of  the 
main  objects  being  to  secure  the  principle  that  public  money 
should  be  expended  only  on  British  manufactures.  Mr.  A.  C. 
Cramb  (Acting  President)  was  appointed  to  represent  the 
Association. 

The  following  resolution  was  passed  subsequently  by  the 
joint  meeting  and  the  associations  represented  were  asked  to 
adopt  it :  — 

"Resolved  that  this  .Association,  fully  recognising  the 
necessity  for  the  creation  of  a  new  Government  department 
whose  sole  function  it  shall  be  to  safeguard  and  promote  the 
industiiea  and  commerce  of   the  British   Empire,  is  prepared 


to  co-operate  with  those  other  aseociationa  who,  on  the  invita- 
tion of  the  British  Engineers'  Association,  have  signified  their 
general  approval  of  its  proposals  that  a  scheme  for  the  purpose 
should  be  prepared  and  brought  before  the  Government." 

The  Council  appointed  Messrs.  A.  C.  Cramb  and  Thomas 
Roles  as  their  representatives  on  the  Joint  Committee,  now 
designated  the  Board  of  Industry  Committee. 

The  Institution  of  EItx;trical  Engineers  submitted  to  the 
Council  a  copy  of  a  reixirt  of  the  Municipal  Loans  Committee 
of  the  I.B.E.,  which  with  slight  amendment  had  been  adopted 
by  that  body.  The  I.E.E.  Committee  was  preparing  a 
memorandum  for  presentation  to  the  Local  Government  Board 
on  the  matter.  The  Council  supported  the  recommendations 
made  by  the  Institution  in  regard  to  the  periods  alloweil  for 
the  repayment  of  loans  :  — 

Periods  recommended. 
Ye.irs. 

(fl)  Cables  substantially  constructed  and  laid      ...        30 
(h)  Conduits  sub.stantially  constructed        60 

(c)  Accumulators  and  batteries  in  cases  where  the 

sanctioning  authority  is  satisfied  that  ade- 
quate provision  has  been  made  for  the  proper 
maintenance  of  the  batteries l.i 

(d)  Reinforced  concrete  30 

The  Council  decided  to  subscribe  a  sum  of  f  10  10s.  to  the 
Institution  of  Electrical  Engineers'  Benevolent  Fund. 

The  Hon.  Treasurer  reports  for  the  year  ended  March  .31st 
that  the  income  from  subscriptions  remains  normal  and  there 
is  a  considerable  increase  in  the  revenue  from  the  proceedings 
(sales  and  advertisements).  There  is  a  surplus  for  the  year  of 
£&2  against  f  65  last  year.  The  total  surplus  of  assets  over 
liabilities  is  f 848.  So  far  the  war  has  had  no  detrimental 
effect  on  the  .Association  from  a  financial  point  of  view. 

Report  of  the  Development  Committee. 

The  full  membership  at  the  present  time  is  as  follows  :  — 

I.M.E.A.  Members.— &.  E.  Fedden  (Chairman).  S.  T.  .Allen, 
P.  Ayton,  A.  S.  Blackman,  C.  Mc.Arthur  Butler  (Secretary, 
I.M.E.A.),  R.  A.  Chattock,  A.  C.  Cramb.  Councillor  Crowther, 
•T  E.  Edgcombe,  Alderman  EUaway,  P.  M.  Long,  PI.  Faraday 
Proctor,  H.  Richardson,  T.  Roles,  Aldennan  Pearson,  A.  H. 
Seabrook,  Alderman  Smith,  W.  A.  'Vignoles,  G.  Wilkinson, 
J.  W.  Beauchamp  (Acting  Hon.  Secretary). 

Co-opted  Member.^. — Associated  Municipal  Electrical  Engi- 
neers (Greater  London),  W.  C.  P.  Tapper;  British  Electrical 
Federation,  W.  L.  Madgen ;  Cable  Makers'  Association,  L.  B. 
Atkinson;  Association  of  Electrical  Power  Companies,  W.  A. 
Chamen,  A.  de  Turckheim  ;  Electrical  Contractors'  Association, 
L.  G.  Tate;  British  Electrical  and  Allied  Manufacturers'  Asso- 
ciation, D.  N.  Dunlop,  A.  J.  Ireland,  G.  Maurice,  H.  C. 
Siddelev;  Society  for  Electrical  Development  (America),  P.  W. 
Willcox. 

Meetings  of  the  Development  Committee  were  held  monthly 
up  to  the  16th  of  April,  1915,  when  it  was  decided  that,  owing 
to  the  difficulties  in  carrying  out  this  class  of  work,  brought 
about  by  the  war,  and  the  increa.sed  demand  upon  the  time 
'if  members,  the  meetings  should  only  take  place  approxi- 
mately once  in  three  months.  Reports  of  each  meeting  of 
the  committee  are  submitted  to  the  Council  of  the  I.M.E..A. 
for  confirmation  before  action  is  taken. 

In  the  first  instance  the  following  sub-committees  were 
constituted  and  put  in  motion — 

Publicity  Sub-Committee.     (London  District.) 
I.M.E.A.   Members:  A.  H.    Seabrook,  A.  C.   Cramb   (Hon. 

Secretary). 
Co-opted   Members:  D.   N.  Dunlop,   C.  Palmer,  W.   C.  P. 

Tapper,  L.  G.  Tate,  P.  W.  Willcox. 

Electrical  Installations  Sub-committee.     (Bradford 
District.) 

I.M.E.A.  Member:  T.  Roles  (Hon.  Secretary). 
Domestic  Appliances  Sub-Committee.    (Birmingham  District.) 

I.M.E.A.  Members:  R.  A.  Chattock,  G.  Wilkinson,  S.  T. 
Allen  (Hon.   Secretary). 

Co-opted  Members:  N.  Hyde,  C.  M.  Shaw,  T.  P.  Wilms- 
hurst. 

Up  to  date  the  principal  work  which  the  sub-committees 
have  been  engaged  in  has  been  as  follows:  — 

Publicity  Sub-Comniitiee.— The  preparation,  in  preliminary 
stages,  of  a  scheme  of  co-fiperative  advertising,  printing,  and 
publicity  work.  The  Sub-Committee  has  interviewed  advertis- 
ing agents  and  printing  firms,  and  obtained  informati<m  with 
regard  to  the  jKissibilities  of  producing  pubhcity  matter,  and 
for  bringing  about  an  arrangement  with  a  suitable  firm  for 
the  production  of  such  matter  under  the  guidance  of  the 
Publicitv  Committee,  and  for  the  payment  towards  the  funds 
of  the  Development  Committee  of  some  proportion  of  the 
profits  which  might  accrue  in  the  sale  of  such  matter  to 
electricitv  undertakings. 

Mr.  Dunlop,  on  behalf  of  the  B.E.A.M..A.,  offered  office 
accommodation,  and  the  assistance  of  himself  and  his  staff, 
to  further  these  objects  particularly  in  regard  to  detailed 
work  of  purchasing,  distributing  and  collecting  accounts  in 
regard  to  the  publicity  matter.  This  offer  has  been  accepted 
by  the  Development  Committee. 

The  Publicity  Sub-Committee  has  insisted  upon  the  absolute 
nicessity  of  providing  regular  funds  and  the  establishment 
of  at  least  a    small    paid   staff  whose    whole    time  could  bf> 
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devoted   to   this    class  of    work,   leaving   the  membere  only 
the  general  direction   of   the  publicity  campaign. 

Tlio  Sub-Coiimiittoc  directs  nttention  to  the  urgent  need 
of  the  provisions  relating  to  publicity  work  which  are  con- 
tained in  the  I.M.E.A.  Bill,  and  feels  that  its  operations 
must  be  heavily  handicapped  until  fuller  powers  are  granted 
to  Municipal  Electric   Supply  Undertakings. 

Communication  has  been  opened  up  with  the  Publicity 
Committee  of  the  London  Electric  Supply  Companies  with 
a  view  to  combining  the  efforts  of  all  classes  of  electric  supply 
undertakings  in  regard  to  publicity,  to  avoid  wasteful  over- 
lapping and  bring  about  at  the  earhest  moment  an  organised 
campaign  for  the  development  of  public  electricity  service. 
Communications  have  also  been  received  and  considered  from 
the  Society  for  Electrical  Development,  New   York. 

Electrical  Imtallaiions  Sub-Commiiice. — In  this  case, 
operations  have  been  very  much  interfered  with  by  the  present 
abnormal  conditions,  but  the  Secretary  has  reported  upon 
the  preliminary  stages  taken  to  bring  together  suitable  men 
for  procedure  with  this  work  as  soon  as  possible. 

For  the  present  the  Electrical  Installations  Sub-Committee 
will  proceed    so   far  as   possible  :  — 

To  examine,  tabulate,  and  describe  the  various  methods 
of  wiring  in  use,  w-ith  advantages  and  disadvantages,  with 
a  view  to  bringing  about  any  possible  reductions  in  the  cost 
of  installation  work  compatible  with  safety. 

To  obtain  the  assistance  and  opinions  of  practical  men  in 
touch  with  this  class  of  work,  and  to  promote  discussion  on 
the  subject. 

To  promote  practical  criticisms  of  accessories  in  common 
use,  in  connection  with  installation  work,  with  a  view  to 
collating  information  which  would  be  valuable  to  manufac- 
turers and  users. 

To  take  an  early  oppoi-tunity  of  considering  alternatives 
to  the  present  design  of  plug  contact  for  heating,  cooking, 
and  other  purposes,  particularly  in  regai'd  to  the  possibilities 
of  superseding  the  ordinary  pin  or  concentric  patterns  by 
some  more  satisfactory  form  of  plug  contact. 

Domestic  Appliances  Sub-Cornmittcc. — Here  also,  consider- 
able difficulty  has  been  experienced  owing  to  the  war.  The 
Secretai-y  has  reported  preliminary  work  done  and  plans 
for  the  immediate  future ;  the  proposition  being  to  carry  out 
various  investigations  with  regard  to  hot  and  boiling  plates, 
and  to  invite  the  advice  and  criticisms  of  manufacturers  in 
connection  with  that  subject. 

The  Sub-Committee's  work  will  be  devoted  more  particularly, 
to  points  arising  in  connection  with  electrical  apparatus 
primarOy  intended  for  domestic  use.  although  also  useable 
for  business  and  other  purposes.  The  .scope  of  the  com- 
mittee's work  will  ccver  the  whole  of  the  apparatus  from 
its  connection  with  the  pennanent  wiring  of  the  installation, 
that  is  to  say,  from  where  the  work  of  the  Electrical  Installa- 
tions Sub-Committee  would  leave  off. 

It  is  suggested  that  the  Sub-C<5mmittee  shall  also  collect 
and  analyse  information  with  regard  to  domestic  electrical 
appliances,  their  advantages,  cost,  etc.,  and  that  from  engi- 
neers and  users  opinions  should  be  sought,  and  all  such 
information  tabulated  with  a  view  to  making  it  readily  avail- 
able to  the  whole  of  the  Ccmmittee.  Later,  it  is  hoped  to 
expand  into  the  questions  of  Hire  and  Hire  Purchase;  Costs 
of  maintenance  of  apparatus;  and  analysis  of  existing  schemes. 

The  Development  Committee  considered  a  letter  published 
in  the  technical  Press,  from  Mr.  C.  H.  Wordingham  to  the 
Secretary'  of  the  I.E.E.,  dealing  with  the  question  of  establish- 
ing a  Central  Testing  Institution  or  Proving  House,  and 
associated  itself  with  the  views  expressed  by  Mr.  Wording- 
ham  therein,  but  urgetl  that  the  National  Physical  Laboratoiy 
and  its  existing  organisation  should  be  employed  whenever 
possible,  as  further  support  would  enable  it  to  extend  its 
field  of  operations  and  would  have  the  advantage  of  assisting 
to  develop  a  laboratory  which  is  entirely  independent  of 
trade  interests. 

The  standardisation  of  apparatus  has  received  the  attention 
of  the  Committee.  It  is  proposed  in  this  connection  to  work 
as  far  as  possible  in  conjunction  with  the  Engineering  Stan- 
dards Committee. 

From  time  to  time,  the  Development  Committee  has  had 
under  consideration  the  general  questions  arising  out  of  the 
I.M.E.A.  Bill,  the  restriction  of  borrowing  facilities,  anil 
the  difficulties  arising  in  connection  with  the  oper.ation  of 
electricity  w-orks  under  the  present  conditions,  and  in  view 
of  the  shortage  of  labour.  In  most  cases  reports  have  been 
made  to  the  I.M.E.A,  Council,  which  body  has  given  the 
matter   further   con.'iideration  as  required. 

Report  of  the  Electric  Vehicle  Conimltlce. 

Tlie  work  <.f  llie  roiriinittee  during  the  year  ende<l  March 
31st   has  covered   the  following;  — 

Tlic  method  to  employ  in  gripping  the  charging  cable  to  the 
plug  was  decide<l  upon  and  a  complet^e  design  and  specification 
for  the  plug  and  receptacle  was  publiBhed  in  the  March  issue 
of  The  Kler.trir  Vehicle.  An  application  was  submitted  to 
the  Engineering  Standaixls  Committee  for  the  Rtandardisation 
of  this  accessory,  and  the  Sub-Committee  of  that  bo<ly,  which 
dealt  with  the  matter,  agreed  (o  recommend  the  Committee 
to  standardise  the  diiiiensions  of  the  contacts,  as  well  ns  to 
Hupervise  the  manufacture  of  gauges  for  them.  Two  firms 
in  thifl  country  arc  now  pupplying  the  fitting  in  accordance 
with    this   Cfunniittee's  specification. 

The  Ooramittee   attaches  great  importance  to  the  adoption, 


as  fax  as  ixjssible,  of  a  uniform  tariff  throughout  the  country 
for  charging  vehicle  batteries,  and  has  adwcated  a  fiat  rate 
of  Id.  iHjr  unit  for  "off  peak"  supply.  The  list  published 
contains  the  names  of  10.5  undertakings  that  have  adopted 
the   Committee's  recommendation   on   this   matter. 

When  the  Committee  got  fully  to  work,  it  was  soon  apparent 
that  funds  were  necessarj'  in  order  to  make  real  progress. 
Up  t<j  that  time  what  little  expenditure  had  been  necessary, 
was  home  by  the  parent  association.  It  was,  therefore,  de- 
cided to  appeal  to  all  electric  supply  undertakings  for  financial 
support,  and  the  accounts  show  that  the  response  has,  on  the 
whole,  been  satisfactory.  The  Accumulator  Makers'  Section 
of  the  British  Electrical  and  Allied  Manufacturers'  Associatioa 
contributed  £oQ.     The  total  received  amounts  to  £186. 

The  Committee  decided  that  it  would  be  of  advantage  to 
adopt  a  definite  range  of  charging  voltage,  and  fixed  this 
range  between  85  and  120,  which  corresponds  with  the  voltage 
which  w'ill  take  care  of  the  charging  of  forty-fonr  lead-plate 
cells,  or  the  equivalent  of  sixty  nickel-iron-alkali  cells.  The 
Committee  has  fixed  forty-four  as  the  standard  number  of 
cells  per  vehicle  for  lead-plate  batteries. 

The  Committee  has  standardised  a  design  for  illuminated 
and  enamel  plate  charging  .signs,  and  has  appointed  official 
makers  for  each  type.     Full  particulars  have  been  published. 

To  serve  as  a  means  of  bringing  before  possible  users  the 
advantages  of  the  electric  vehicle,  the  Committee  decided 
to  publish  a  quarterly  journal,  to  which  it  gave  the  name 
of  The  Electric  Vehicle,  and  appointed  as  the  hon.  editor, 
Mr.  A.  H.  Seabrook.  At  the  present  time,  4.000  copies  are 
published  of  each  issue,  and  a  large  portion  of  this  number 
is  mailed  free  to  corporation  officials,  chairmen  of  committees, 
railway  managers,  engineers,  and  others  who  are  interested  in 
transportation  generally.  It  was  hoped  that  corporation  electric 
supply  undertakings  would  purchase  quantities  for  distribu- 
tion among  likely  users  in  their  territories,  but  so  far  only  a 
limited  number  of  undertakings  have  made  use  of  this  potent 
means  of  building  up  a  most  remunerative  business. 

As  a  further  means  of  drawing  attention  to  the  merits  of  the 
electric  vehicle,  the  Committee  designed  and  published  a  series 
of  twelve  publicity  mail  cards  intended  to  be  sent,  at  in- 
tervals, to  possible  users  by  electricity  supply  undertakings. 
Four  thousand  copies  of  each  of  the  twelve  cards  were  printed, 
but  with  regret  the  Committee  announces  that,  so  far.  there 
has  l)een  only  a  very  small  demand  for  these  cards. 

.\t  the  instance  of  the  Society  of  Motor  Manufacturers  and 
Traders,  the  Engineering  Standards  Committee  decided  to 
standardise  certain  rims  for  solid  rubber  tires,  and  the  Com- 
mittee recommends  that  these  rims,  of  the  sizes  given  below, 
should   be  used  for  all   commercial  electric  vehicles  ;  — 


670  mm, 
720  mm. 


741  mm. 

771  mm. 


850  mm. 
881  mm. 


Joint  meetings  were  held  with  representatives  from  the 
Tungsten  Lamp  Association,  and,  with  the  approval  of  those 
representatives,  the  Committee  advises  that  lamps  of  the  size 
and  voltage  recommended  by  the  Engineering  Standards 
Committee  in  Report  No.  69  be  adopteil  as  standard  for  electric 
vehicles,  and  that,  in  view  of  the  small  consumption  and  the 
comparatively  short  hours  of  use  to  which  such  lamps  are 
put,  they  be  for  the  present  coupled  across  a  number  of  cells 
ia  the  vehicle  to  give  the  required  voltage,  i.e.,  12  volts. 

With  regard  to  measuring  instruments  on  electric  vehicles, 
the  Committee  recommends  for  vehicles  provided  with  lead- 
plate  batteries,  the  use  of  a  volt  and  amjiere  meter  for  con- 
trolling the  charge  and  discharge.  Where,  however,  it  is  not 
jiroposed  to  remove  the  batten,'  from  the  vehicle,  and  where 
no  constant  attendance  is  provided  during  charging,  it  recom- 
mends that  an  ampere-hour  meter  should  be  provided  in 
addition  to  the  ammeter  for  showing  tl*  condition  of  the 
battery;  suitable  provision  should  be  made  in  connection  with 
the  ampere-hour  meter  for  automatically  opening  the  circuit 
when  the  battery  is  fully  charged.  .\  mileage  recorder  is  con- 
siderctl  a  necessary  accessory,  not  only  for  gauging  the  con- 
dition of  the  battei-y  in  conjunction  with  the  electrical  instru- 
ments, but  for  keeping  a  record  of  the  performance  of  the 
vehicle,  and  its  efficiency. 

In  the  case  of  vehicles  fitted  with  nickel-iron-alkali  batteries, 
an  ampere-hour  meter  is  the  only  instrument  which  need  be 
provided,  other  than  tlie  mileage  recorder. 

For  alarm  signals  on  vehicles  a  horn,  preferably  of  the 
electrically  operatetl   tyix".    is   the  most   suitable. 

It  has  been  arranged  that  the  Commercial  Motor  Users* 
,\ssoci.ation  will  allow  the  Committee  a  voice  in  all  future 
arrangements  in  regard  to  paradci  of  motor  vehiclea  in  so 
far  as  such  arrangements  apply  to  electric  vehicles.  The 
Association  has  also  offered  to  allocat<'  to  the  u.se  of  this 
Committee  a  section  in  the  next  edition  of  its  "  Night  Shelter 
Handbook  for  Commercial  Vehicle.i."  in  which  the  Committee 
can  set  forth  information  as  to  charging  stations  al)out  the 
country,  tariffs,  etc,  and  to  include  a,  map  upon  which  these 
charging  stations  may  be  indicated. 

Most  useful  results  have  followed  u|wn  the  continued  affilia- 
tion with  the  l'",le<'trir  Vehicle  As,s<Kiation  of  America,  throuRb 
the  member.ship  of  the  Honorary  S»vretnry. 

Tlio  imporljince  of  standard  charging  equipment  and 
methods  of  charging  has  been  recognised  by  the  ( '.mimittee. 
and.  for  some  time,  the  Te<-hniejil  Sub-Oonimitl^-e  has  been 
hard  nt  work  upon  it,  A  full  report  ia  in  hand,  which  the 
Committee  hopes  to  publish  shortly. 
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The  .stat-ement  of  acoouuts  slmws  iucoaic  £341,  expenditure 
dE'249,  and  a  surplus  of  £d5  for  the  year. 

On  pages  OOi-S  of  our  is.>;uc  of  ,)une  'i5th,  we  dealt  briefly 
with  the  proceedings  at  the  annual  meeting,  when  the  above 
rep<irtji;  were  adopted. 

Mr.  S.  E.  Feduen  (Sheffield),  Chairman  of  the  Development 
Committee,  moved  the  adoption  of  the  reixjrt  of  the  latter, 
pointing  out  that  it  had  been  decided  to  form  sub-committees 
to  deal  with  dilTerent  sections  of  the  work,  and  also  to  proceed 
with  the  organisation  of  publicity  work. 

Mr.  R.  .\.  Chattock  (Birmingham^,  Chairman  of  the  Electric 
Vehicle  Committee,  who  miovimI  the  adoption  of  this  Com- 
mittee's report,  drew  attention  to  the  large  amount  of  work 
which  bad  been  carried  out  in  the  last  twelve  months  in 
etandardising  apparatus  such  as  the  charging  plug,  battery 
sizes,  etc.,  and  in  connection  with  charging  facilities.  He 
hoped  the  members  would  support  the  journal  of  the  Com- 
mittee, of  which  the  last  i.ssue  had  been  taken  up  more  readily 
than  former  ones.  The  electric  vehicle  display  had  been  mucli 
appreciated  by  the  members,  and  he  hoped  it  would  be 
repeated  in  the  large  towns  to  impress  the  advantages  of  thi.s 
type  of  vehicle  on  the  different  industries.  Many  towns  were 
contributing  to  the  fund.s  of  tlie  Committee,  and  he  suggeste<l 
that  they  should  make  their  ci>ntributions  annual  ones,  so  as 
to  provide  proper  financial  support  to  the  movement. 

The  report  was  subsequently  adopted,  an  appreciative  refer- 
ence being  made  to  the  arduous  work  which  had  been  done 
bv  the  Hon.  Secretary,  Mr.  Frank  .\yton  (Ipswich). 

".Amongst  other  matters  touched  on.  Bailie  Smith  (Glasgow) 
dealt  with  the  coal  supply  question,  particularly  as  to  the 
results  anticipated  from  the  Parhamentai-y  deputation  and  the 
formation  of  a  Committee  of  Members  of  Parliament  to  report 
to  the  Ciovernment. 

In  the  interval,  the  Committee's  recommendations  have 
been  made  public  (see  Elec.  Rev.,  June  25th,  page  895). 
•Mr.  Faraday  Proctob  also  referred  to  the  movement 
initiated  hj  Mr.  F.  C.  Raphael  for  providing  an  adequate, 
supply  of  switchboard  attendants  to  fill  vacancies  caused  by 
the  war,  etc.,  and  it  was  decided  to  leave  the  matter  to  the 
Council. 


-THE  WORK  OP   THE  NATIONAL    PHYSICAL 
LABORATORY  IN   1914-15. 


(.Concluded  from  pagit  6.) 

The  principal  work  of  the  Electrotechnios  section  continues  to  be 
in  connection  with  the  testing  of  alternating-- current  apparatus  for 
power  measurement.  Alternating-onrrent  apparatus  has  been  sent 
for  teat  during:  the  year  requiring  6,000  amperes,  and  the  pressures 
required  for  precision  wattmeters  now  reach  20,000  volts.  There 
ia  also  a  marked  tendency  to  seek  for  the  highest  attainable  accu- 
racy in  steam  consnmption  and  similar  trials,  a  demand  which  is 
resulting  in  the  production  of  special  forma  of  integrating  test 
meters  for  use  in  this  service.  An  accuracy  better  than  1  part  in 
1,000  has  always  been  aimed  at  in  the  Laboratory  for  A,c.  power 
measurements,  and  there  ia  no  difficulty  in  meeting  all  demands  in 
this  respect. 

In  the  measurement  of  electrical  power  by  an  electroatatic  in- 
atmment  a  high  resistance  ia  placed  across  the  voltage  terminals 
of  the  instrument  under  test  if  the  voltage  be  more  than  100,  and 
a  tapping  corresponding  with  100  volts  ia  connected  to  the  needle 
of  the  wattmeter.  In  practice  a  resistance  of  100,000  ohms  is 
used  for  voltages  up  to  5,000.  Tappings  are  made  at  every  2,000 
ohms  up  to  20,000,  and  at  the  aubaequent  20,000-ohm  points.  In 
this  manner  the  fractions  t>^,  ^V,  A,  ^'^•-  of  the  main  voltage  down 
to  1  can  be  obtained,  besides  many  other  ratios  if  desired.  The 
checking  of  auch  a  resistance  with  low  voltages  is  very  simple,  and 
may  be  conveniently  done  by  successive  substitution  in  one  branch 
of  a  Wheatstone  quadrilateral ;  any  convenient  resiatancea  may  be 
used  for  the  other  three  branches,  and  balance  may  be  obtained 
by  a  variable  resistance  in  series  or  parallel  with  one  of  them. 
There  are  ten  resistances  of  2,000  ohms,  which  ahonld  all  be  equal, 
and  the  sum  ahonld  be  equal  to  each  of  the  larger  eections.  The 
resistances  are  high,  rendering  that  of  connecting  wires  negligible. 
Absolute  correctneas  of  the  resistances  is  unnecessary,  as  it  is 
only  the  ratio  of  the  different  sections  that  is  of  importance. 

In  the  current  circuit  a  resistance  is  inserted  which  will  cause 
the  voltage  drop  of  about  two  volta  required  to  operate  the  watt- 
meter. For  testing  commercial  instrnments  a  range  of  reaistances, 
varying  from  a  few  ohms  down  to  a  thousandth  of  an  ohm,  or  less, 
ia  required,  and  for  three-phase  tests  three  of  each  size,  amounting 
to  about  30  resistances  in  all.  It  ia  essential  that  the  value  of 
these  in  terms  of  the  international  ohm  ehall  be  accurately  known. 
It  is,  therefore,  desirable  that  apparatus  should  be  available  for 
quickly  verifying  any  of  these  resistances  by  compariaon  with  a 
standard  one-ohm  coil  whose  value  is  knOwn  to  a  high  accuracy. 
It  is  also  essential  that  resiatancea  in  daUy  uae  for  work  of  thia 
nature  should  have  a  aimple  numerical  value,  thus  saving  a  large 
amount  of  arithmetical  calculation.  Any  difference  from  the 
nominal  value  should,  therefore,  be  small  enough  to  be  negligible 
in  all  ordinary  work.  In  practice  the  reaistances  are  adjusted  until 
the  errors  do  not  exceed  two  or  three  parts  in  10,000,  an  amount 
which  is  corrected  for  when  work  of  the  highest  precision  is  in 
'  progress. 


The  comparison  of  resistances  such  as  a  tenth  of  an  ohm  or  a 
thousandth  of  an  ohm  with  a  standard  1-ohm  resistance  is  a 
relatively  simple  matter  wheu  the  resistances  have  even  values. 
A  Kelvin  bridge  consisting  of  a  number  of  equal  resistances,  which 
need  not  be  adjusted  to  any  particular  value,  ia  all  that  is  required, 
and  duringi  the  year  the  design  and  construction  of  such  an 
apparatus  has  been  completed. 

It  consiata  of  two  rows  of  25  reaistances,  each  unit  being  20 
ohms.  In  general  some  of  the  resistances  are  short-circuited,  the 
number  depending  on  the  ratio  of  the  main  reaistances  under  test. 
The  arrangement  is  capable  of  comparing  two  resistances  whose 
values  have  an  integral  ratio  denominated  by  m/a  where  m  -)-  n 
does  not  exceed  25.  For  verifying  low  resiatancea  of  the  order  of 
irOOl  of  an  ohm  it  is  necessary  to  use  intermediate  resistances 
such  as  O'l  and  001  ohm,  using  a  ratio  of  10  to  I  for  each  step. 
In  such  meaaurements  any  errors  due  to  inequalities  among  the 
20-ohm  resiatancea  are  cumulative.  It  is,  therefore,  necessary  to 
adjust  these  to  equality  with  a  high  degree  of  accuracy,  for  the 
error  due  to  this  cause  must  not  exceed  2  or  :i  parts  in  lOO.oOO  in 
order  that  the  accumulated  error  in  a  low  resistance,  verified  in 
three  steps,  shall  not  exceed  I  in  10,000.  Balance  in  the  galvano- 
meter circuit  is  obtained  by  shunting  whichever  of  the  main 
resiatancea  under  compariaon  ia  relatively  the  higher. 

Two  new  water-tube  reaiatanoes  of  O'oOl  ohm  to  carry  normally 
2,000  amperes  with  an  overload  to  ;!,000  amperes  have  been  com- 
pleted and  taken  into  regular  use  during  the  year  ;  also  a  aet  of 
three  Oui-ohm  tubes  for  500  amperes.  These  complete  the 
standard  resistances  required  at  present  for  large  currents,  and  it 
will  be  of  little  use  extending  the  range  and  building  resistances 
for  6,000  amperes  until  the  transformer  capacity  for  obtaining 
large  currents  has  been  increased.  Some  useful  resistances  have 
also  been  made  up  for  currents  up  to  2.'j  amperes,  consisting  of 
resistance  wire  wound  on  frames,  with  air  cooling.  The  wire  is 
silk  covered  and  again  eilk  wound  into  parallel  twin  wires,  so 
rendering  the  inductance  as  low  as  possible.  Each  wire  is  arranged 
to  carry  0*5  ampere,  dropping  two  volts  across  the  terminals. 
As  many  of  these  lengths  as  necessary  are  put  in  parallel  to 
make  up  a  resistance  of  the  required  magnitude.  They  will 
replace  the  resistances  which  have  been  used  hitherto  for  smaller 
currents,  and  which  consisted  of  a  network  of  some  20  exceedingly 
fine  bare  manganin  wires  in  parallel  stretched  between  terminals 
and  immersed  in  oil.  The  large  cooling  surface  and  low  induct- 
ance of  these  left  nothing  to  be  desired,  but  with  the  very  fine 
wire  transmitting  heat  rapidly  to  the  oil,  sufficient  constancy  could 
not  be  obtained,  although  every  effort  was  made  to  protect  the 
alloy  with  varnish.  A  gradual  change  has  been  taking  place  in 
the  resistance  values  for  several  years,  and  it  has,  therefore,  been 
decided  to  discard  them  for  use  in  routine  work,  where  the 
application  of  corrections  is  to  be  avoided  wherever  possible. 

The  new  three-phase  switch  for  operating  the  electrostatic  watt- 
meter on  three-phase  circuits  up  to  20,00u  volts  has  been  in  use 
throughout  the  year,  and  three-phase  meters  have  been  tested  for 
accuracy  with  both  their  current  and  potential  transformers.  This 
represents  a  considerable  step  forward  in  assuring  the  highest 
possible  overall  accuracy  of  meters  for  large  powers,  and  has  also 
helped  to  accelerate  the  operation  of  testing  them. 

The  switch,  which  is  of  a  rotary  type,  is  actuated  mechanically 
from  a  distance  by  a  flexible  steel  cord,  by  means  of  which  the 
switch  can  be  located  in  the  danger  area,  and  the  operating  handle 
be  at  the  hand  of  the  observer  who  reada  the  electroatatic  watt- 
meter. 

At  preaent,  for  lack  of  auitable  dividing  resistances,  it  has  not 
been  possible  to  use  this  switch  on  circuits  above  6,600  volts.  Nor, 
in  fact,  have  single-phase  testa  to  the  beat  accuracy  been  possible 
above  11,000  volts.  For  this  reason  resistancea  have  now  been  put 
on  order  to  increase  the  range  of  the  highest  precision  testa  up  to 
about  40,000  volts,  and  at  the  same  time  to  permit  three-phase 
meters  to  be  tested  with  their  potential  transformers  up  to  11,000 
volts.  The  preaent  dividing  resiatancea  conaiat  of  two  100,000-ohm 
sub-divided  woven  gauze  boxes,  each  capable  of  use  on  5,000  volta. 
A  third  one  ia  now  to  be  added  exactly  similar  to  the  othera,  and, 
in  addition,  auffioient  gauze  resistance  is  on  order  to  enable  three 
further  boxes,  each  of  120,000  ohms  and  of  the  same  current- 
carrying  capacity,  to  be  built  at  the  Laboratory. 

The  electrostatic  wattmeter  has  been  used  now  for  several  years 
with  a  temporary  acale  having  an  arbitary  constant.  Opportunity 
haa  been  found  in  the  course  of  the  year  to  draw  a  new  scale, 
which  is  direct  reading.  It  is  about  6  m.  long,  with  3,800  divisions 
each  of  approximately  1'5  mm.,  the  precision  of  reading  being  to 
one-quarter  of  a  division. 

The  new  electrostatic  voltmeters  with  light  moving  systems  and 
bililar  suspensions  have  been  constructed  and  tested.  They  have, 
however,  exhibited  an  unexpectedly  large  contact  difference  of 
potential,  which,  unless  remedied,  would  detract  from  the  conveni- 
ence of  the  instrument  in  practical  use.  The  matter  is,  therefore, 
being  looked  into  in  order  that  the  defect  may  be  remedied. 

A  number  of  tests  have  been  made  on  the  smaller-sized  switches 
to  determine  their  rating.  The  principle  followed  in  carrying  out 
these  teats  is  to  ascertain  the  current  a  switch  just  fails  to  break 
at  different  voltages,  and  also  the  current  which  produces  a  "  flare  " 
on  break.  Curvea  can  then  be  drawn  connecting  voltage  and 
maximum  current.  Such  curvea  ahow  that  a  50  per  cent,  increase 
of  voltage  ia  much  more  exacting  than  a  50  per  cent,  increase  of 
current.  In  breaking  a  circuit  with  conatantly  increasing  currents 
a  point  is  reached  when  the  arc  ia  drawn  out  far  enough  to  bridge 
the  contacts.  As  a  rule,  when  this  point  is  reached,  there  is  a 
marked  increase  in  the  tendency  to  flare— the  arc  assumes  more 
the  character  of  a  flame,  and  lasts  for  a  longer  period.  It  will 
continue  to  break  the  circuit,  however,  beyond  this  point,  but  in 
double-pole   enclosed   switches   the   presence  of  a  flaming  arc  on 
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breakinfr  is  a  source  of  danper,  since  short-circuits  often  occur 
through  the  agjency  of  this  flame  ;  Renerally,  therefore,  the  point 
of  flaring-  marks  the  maximum  possible  breaking  current  for  such 
switches. 

Tests  have  been  made  on  larpre  current  transformers  up  to  (1,000 
amperes,  but  difficulties  arise  due  to  lack  of  supply  transformers 
which  will  give  currents  of  this  magnitude.  Efforts  have  been 
made  to  determine  the  order  of  agreement  to  be  expected  in  such 
oases  when  smaller  currents  are  passed  through  the  transformer 
a  correspondingly  larger  number  of  times,  thus  working  with  an 
equivalent  number  of  ampere  turns.  For  precision  work  this 
method  is  not  to  be  recommended,  unless  exhaustive  tests  show 
that  it  gives  correct  results  for  the  type  of  transformer  under 
consideration. 

Measurements  have  been  made  on  the  skin  effect  in  two  large 
stranded  cables  about  1  sq.  in.  in  section. 

There  has  been  a  large  increase  in  the  amount  of  test  work  over 
the  previous  or  any  other  year.  For  the  portion  of  the  year  up  to 
July  the  work  was  normal,  and  slightly  lower  than  in  the  previous 
year.  As  a  result  of  the  war,  however,  there  has  been  a  large 
increase  in  the  Admiralty  work  and  a  faHing-off  in  the  number  of 
general  tests  for  private  firms. 

Research  work  on  the  heating  of  buried  cables  has  made  good 
progress  during  the  year.  The  experimental  work  was  commenced 
at  Bristol,  a  series  of  testa,  extending  over  a  period  of  three  weeks, 
being  carried  out  on  a  number  of  cables,  of  sizs  ranging  from  01 
to  0'3  Eq  in.,  laid  direct  in  the  ground. 

The  supply  was  alternating  current,  and  on  one  of  the  larger 
cables  tests  were  made  with  frequencies  of  50  and  93  cycles  per 
second. 

For  the  measurement  of  the  resistance  of  the  conductor  a  double 
bridge  method  was  used,  a  small  continuous  current  being  super- 
imposed on  the  alternating  current  by  means  of  an  accumulator 
connected  in  series  with  the  secondary  winding  of  the  transformer. 
This  method  proved  to  be  quite  satisfactory,  allowing  of  mean 
observations  being  taken,  with  the  portable  apparatus  used,  to  an 
accuracy  of  0  1  per  cent. 

0;her  tests  were  made  at  St.  Marylebone  with  some  2-Fq.  in. 
machine  feeder  cables  when  carrying  their  normal  load  of  from 
2,000  to  2.400  amperes,  and  at  Wolverhampton  with  two  cables, 
one  laid  solid  in  bitumen  and  the  other  drawn  into  a  duct. 

It  has  been  possible,  by  slight  modification  of  the  Callendar 
recorder,  to  make  it  suitable  for  the  purpose  of  obtaining  records  of 
the  temperature  of  cibles  under  normal  conditions  of  loading. 
This  instrument  has,  therefore,  been  purchased,  and  is  now  in  use. 
Tests  with  it  have  already  baen  made  at  St,  Marylebone  with  a 
number  of  1-sq.  in.  and  O'Seq.  in.  feeder  cables  drawn  into  multi- 
way  duct?,  and  at  Wolverhampton  with  single  cables  drawn  in  and 
laid  solid  ;  it  is  now  installed  at  Glasgow,  giving  records  of  1-eq.  in. 
triple-concentric  cables  laid  solid  in  bitumen.  The  records 
obtained,  showing  the  heating  and  cooling  of  the  cable  when 
carrying  its  normal  load  over  a  period  of  a  week,  are  most 
interesting. 

The  work  of  laying  the  experimental  cables  at  the  Laboratory 
ha?  been  held  up  for  the  presant,  owing  mainly  to  the  difficulty  of 
obtaining  the  necessary  cable  and  labour. 

Tests  on  the  temperature  rise  in  twin  flexible  wires  have  been 
completed,  and  show  that  very  high  temperatures  are  in  some  cases 
attained  on  the  portion  of  the  flexible  wires  nearest  to  the 
heating  apparatus.  This,  unfortunately,  occurs  mainly  in  the  case 
of  small  portable  apparatus,  where  the  mechanical  strain  on  the 
wire  is  greater  than  with  apparatus  designed  for  stationary  use. 

Heat. — The  Laboratory  has  adopted  as  its  fundamental  scale  of 
temperature  the  Centigrade  Thermodynamic  scale,  which  is  realised 
with  the  exactness  required  for  work  of  the  highest  precision  in 
the  scale  of  the  constant-volume  hydrogen  thermometer  in  the 
interval  between  0°  C.  and  100'^  C.  From  0°  C  to  the  boiling- 
pDint  of  sulphur  (444'6°  C.)  the  practical  scale  is  realised  with 
sufficient  accuracy  by  the  platinum-resistance  thermometer,  as 
well  as  by  known  fixed  points  with  which  it  is  extended  to 
1,083°  C.  It  has  been  found  that  the  temparature  of  the  boiling- 
point  of  sulphur  can  be  realised  in  practice  to  a  high  degree  of 
accuracy  under  widely  differing  conditions. 

Improvements  have  been  made  in  the  apparatus  available  for 
resistance  thermometry. 

In  connection  with  the  heat  losses  from  cement  kilns,  an  investi- 
gation has  been  commenced  into  the  loss  of  heat  from  hot  surfaces,  a 
subject  on  which  few  reliable  data  are  available.  The  research 
includes  bath  flit  surfaces  and  a  series  of  tubes  of  widely  varying 
diameters.  The  experiments  are  directed  to  the  simultaneous 
determination  of  the  total  heat-loss  and  of  the  pure  radiation,  and 
hence  indirectly  of  the  convection. 

Results  for  plane  surfaces  of  various  kinds  and  at  temperatures 
up  to  600°  C.  have  already  been  obtained  by  very  diverse  methods, 
and  have  led  to  interesting  conclusions,  some  with  an  important 
practical  bearing. 

Although  it  has  been  known  ever  since  the  early  experiments  of 
Leslie  and  Count  Ruraford  that  a  polished  surface  emits  only  a 
small  fraction  of  the  radiation  given  out  by  a  black  surface, 
surprisingly  little  light  has  been  thrown  on  the  problem  of  the 
heat  dinsipnted  bv  a  surface  since  the  time  of  the  pioneer  workers 
such  as  Pcjiet,  Dulong  and  Petit.  The  effect  of  various  paints 
and  other  coatings  on  the  total  emissivity  was  first  investigated, 
particularly  with  a  view  to  the  possibility  of  diminishing  appre- 
ciably by  some  siiffijicntly  cheap  process  the  radiation  from  a 
surface  whoso  emissivity  was  nearly  that  of  a  black  body. 

Ah  all  methods  of  imparting  tf)  the  metal  a  smooth  and  bright 
reflecting  surfaoo  were  impracticable  by  reason  of  cost,  a  study  was 
m*do  of  the  different  prooesseii  for  metallising  the  surface  by 
application  of  motallio  paint  or  by  the  new  spray  process. 


As  instances  of  the  nature  of  the  results  obtained,  may  be  men- 
tioned first,  that  over  the  range  of  temperatures  met  with  in 
steam  engineering  the  true  radiation-loss,  this  fraction  dependent 
on  the  nature  of  the  surface,  is  approximately  half  the  total  loss  in 
pipes  of  ordinary  iron  under  the  usual  conditions  ;  and,  secondly, 
that  the  true  radiation  from  an  iron  surface  may  be  diminished 
to  one-half  of  its  normal  amonnt  by  suitable  application  of  a 
coating  of  aluminium  paint,  and  even  to  a  less  fraction  by  the 
metal  spray  process.  These  conclusions  have  an  important  applica- 
tion to  engineering  problems.  Thus,  for  example,  the  useful 
radiant  heat  reaching  the  centre  of  a  room  from  radiators  round 
the  walls  is  diminished  to  one-half  of  its  proper  value  by  the  addi- 
tion of  the  customary  coating  of  aluminium  paint,  ?'./>.,  the 
"  efficiency  "  of  the  radiator  as  an  emitter  of  radiant  heat  is  reduced 
to  one-half. 

On  the  other  hand,  the  application  of  metallic  paint  to  the 
anlagged  portions  of  hot  surfaces,  such  as  the  boiler  fronts  in  the 
stokehole  of  a  battleship,  should  materially  increase  the  comfort 
of  the  stokers,  working  in  confined  spaces,  since  it  would  diminish 
to  half  value  the  true  radiation,  which  ia  uninfluenced  by  any 
amount  of  artificial  ventilation. 


NEW    ELECTRICAL     DEVICES. 
AND    PLANT. 


FITTINGS 


Small  Dental  Motor. 

A  dental  motor  which  can  be  held  in  the  hand  is  shown  in 
fig.  1.  According  to  the  manufacturer  of  the  device,  the  Sheltok 
Electbic  Co.,  of  30,  East  Forty-second  Street,  New  York,  it  is  the 
smallest  motor  designed  for  commercial  purposes  ever  built.  The 
motor  is  1 '2.")  in.  in  diameter  and  175  in.  long,  and  weighs  only 
5  25  cz.  It  runs  at  a  speed  of  15,000  K  p.m.,  and  takes  a  standard 
dentil  chuck,  which  is  driven  with  a  one-fourth  reduction  in 
speed.  This  reduction  in  speed,  it  is  stated,  is  accomplished 
without  gears  or  friction  devices 


Fig.  1. — Dental  Motor  Attached  to  Coed  with  i  Rheostat. 

The  motor  operates  on  either  direct  or  alternating  current.  The 
armature  is  hand-wound  with  No.  40  wire.  Use  is  made  of 
special  ball  bearings,  i^-in.  in  diameter,  and  the  air  gap  between 
the  armature  and  Held  is  0  0025  in.  The  switch  is  of  the  plunger 
type,  and  is  operated  by  a  lever  which  can  be  pushed  back  if 
necessary  by  the  back  of  the  hand.  The  lever  can  be  placed  in 
three  positions,  that  nearest  to  the  motor  being  for  reverse  opera- 
tion, the  centre  position  for  stop,  and  the  position  farthest  away 
from  the  motor  for  starting.  The  shaft  of  the  motor  is  hollow, 
and  bakelite  is  utilised  as  insulation.  The  motor  is  enclosed  in  an 
air-tight  steel  case. 

For  varying  the  speed  of  the  motor  a  rheostat  is  provided,  which 
can  ba  placed  on  the  floor,  and  can  be  operated  by  a  foot-lever.  I  a 
case  it  is  necessary  for  the  dentist  to  call  on  his  patients,  a  rheostat 
similar  to  that  shown  at  the  end  of  the  cord  in  the  figure  is 
employed.     This  rheostat  is  operated  by  hand. 

Besides  being  adaptable  for  dental  work,  the  motor  can  also  be 
utilised  for  engraving,  manicuring,  chiropody  and  as  a  light  bone 
drill  for  physicians.  There  ie  no  sparking  on  the  commutator,  it 
is  stated,  and  the  motor  takes  only  12  watts.  The  following 
advantages  are  claimed  for  the  device  :— The  motor  is  light  in  the 
hand,  as  there  is  practically  no  baek  drag  or  buckling  of  cable  : 
efficient  operation  is  obtained  on  account  of  the  direct  drive  ;  and  it 
is  not  noccnsary  to  place  the  motor  on  brackets,  which  are  liable  to 
bo  in  the  way.  The  motor  is  also  well  adapted  for  use  by  students 
in  dental  schools.     EU-clrieal  Wo-Ui. 

Small  Electric  Llglitln^r  Plants. 

MKa,su,s.  Waki)  &  Oold.stonk,  of  S^ampson  Works,  Salford, 
Manchester,  h»vo  sent  us  pirtioularsof  tlioir  Mercureand  Sherborne 
selfoontained  electric  lighting  plants,  of  which  a  pamphlet  has 
recently  been  issued. 

The  introduction  of  metsl-fllament  lamps  brought  into  pro- 
minence the  advantages  of  cleotrio  lighting  for  country  houses 
and  cottagoR,  when  a  public  supply  was  unavailable,   and   mote 
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recently  the  small  low-voltajre  half-watt  lamp  has  adJed  further 
to  the  sphere  of  usefulness  of  this  class  of  plant. 

Thus  under  present  conditionp,  the  jH.r.  Sherborne  electric 
lighting  set  which  we  illustrate,  though  only  taking  up  a  space 
of  about  3  0  in.  X  18  in.  x  J  ft.  overall  height,  will  now  light 
16  30-c.P.  2  r.-volt  halt-watt  lamps,  which  is  sufficient  for  a  fairly 
large  bnilding. 

The  Sherborne  and  Mercure  engines  are  valveless  and  simple  in 
construction  ;  the  lighting  sets  regularly  supplied  are  rated  at 
(1  H.P.)  27:.  watts,  600  watts,  800  watts,  1,400  watts  and  1,700 
watts. 

In  connection  with  these  plants  a  series  of  batteries  of  13  and 
27  cells  are  listed  for  the  25  and  50-volt  installations.     Standard 


Fib.  2. — Shebbobxe  Electbic  Lighting  Set. 

switchboards  are  aho  supplied,  consisting  of  polished  slate  panels 
fitted  with  voltmeter  and  ammeter,  charge  and  discharge  switch, 
shnnt  or  series  regulator,  main  switches  and  fuses,  and  automatic 
cnt-ont  or  combined  out-in-cut-out. 

Messrs.  Ward  &  Goldstone  point  out  that  they  have  supplied 
many  of  these  plants  to  the  Colonies  and  abroad,  while  a  number  of 
them  are  in  use  in  this  country,  where  there  are  many  districts  in 
which  they  can  be  adopted  with  advantage. 

"Qnead"  Electric  Fires. 

Messbs.  Ikin  &  Eads,  Ltd.,  of  47-57,  Marylebone  Lane,  W., 
have  recently  patented  and  put  on  the  market  a  new  pattern  of 
heating  element  for  electric  fires,  substantially  bnilt  up  in  bar 
form,  which  is  incorporated  in  their  "Quead"  electric  fire.  The 
element  does  not  involve  any  new  principle  ;  it  consists  of  a  number 
of  specially  shaped  moulded  greyish  porcelain  pieces  assembled  on 


switches,  to  suit  various  requirements  ;  we  understand  that 
examples  of  the  above  fires  can  be  inspected  at  the  firm's  premises 
at  any  time. 

Induction  Pipe  Iloatcr. 
A  novel  little  electric  fitting  for  the  motor-car,  described  in  a 
recent  issue  of  the  Motor,  is  an  electric  primer  (catalogued  by 
IMessrs.  Mestbic  &  Blatge,  of  20,  Store  Street,  Tottenham  Court 
Road,  W.C),  which  consists  of  a  fibre  washer  with  a  lierman  silver 
resistance  wire  coiled  inside  it.  This  is  inserted  between  the 
carburetter  and  intake  manifold,  and  is  connected  throur;h  a 
switch  to  an  accumulator  or  dry  cell.  When  the  engine  is  difficult 
to  start,  the  device  is  switched  in,  and  is  said  to  prove  very  effective 
in  heating  the  intake  charge.     It  is  also  very  reasonable  in  price. 

Table  Wiring:. 

The  accompanying  illustration  shows  a  convenient  method  of 
wiring  the  dining-room  table  to  facilitate  the  use  of  electrical 
cooking  devices. 

A  flush  receptacle  is  put  in  the  centre  of  the  dining-room  floor, 
and  three  porcelain  wall  sockets  are  screwed  on  the  inside 
edge  of  the  table.     Six  feet  of  cord,  having  a  connection  plug  on 
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Fig.  4.— Dising-Room  Table  Wibed  :    Section. 


one  end,  is  run  through  the  centre  leg  of  the  table  and  wired  to 
the  back  of  the  porcelain  sockets.  The  heating  devices  can  then 
b3  easily  plugged  into  the  sockets. 

If  the  table  has  no  centre  leg  or  support,  the  cord  can  be  brought 
from  the  floor  and  supported  to  some  part  of  the  table  on  the 
underside  where  it  will  be  concealed  by  the  tablecloth. 

Xew  Half-Watt  Lamps. 

Last  week  we  briefly  mentioned  that  the  Bbitish  Thomsok- 
Houston  Co.,  Ltd.,  had  introduced  a  number  of  new  sizes  of 
"Mazda"  half- watt  lamps;  we  are  now  enabled  to  reproduce  an 
illustration  of  one  of  these^the  100-watt  200-volt  siz? — with  a 
plan  (fig.  6)  showing  the  disposition  of  the  filament  in  a  horizontal 
plane.   It  will  be  noticed  that  the  finely-spiralled  flexible  filament  is 
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Fig. 


'Mazda"  Half- Watt  Lamp. 


an  iron  spindle,  and  clamped'  between  terminal  plates  by  nuts.  The 
porcelain  pieces  are  shaped  to  form  a  series  of  open  slots  running 
half  round  the  heating  unit,  and  in  these  the  resistance  spiral  is 
placed  and  firmly  held. 

The  wire  is  visible,  and  runs  at  a  red  heat,  and  in  turn  heats  the 
porcelain  supports,  giving  an  excellent  effect. 

It  is  claimed  for  the  "  Quead  "  heating  unit  that  it  is  exceedingly 
robust,  and  can  be  roughly  handled,  or  packed  for  transit  without 
fear  of  damage. 

An  artistic  range  of  cases  in  cast  and  sheet  iron,  copper  and 
brass,  bright  and  black  steel,  &c.,  has  been  designed,  and  the 
heaters  are  mounted  singly  or  in  sets,  together  with  the  necessary 


supported  at  a  great  many  points,  but  on  the  whole  the  construc- 
tion is  simple.  The  instruction  is  given  that  the  lamp  must  be 
burned  in  the  vertical  position,  as  illustrated,  and  that  the 
fittings  must  be  properly  ventilated.  The  light  distribution 
curve  of  this  pattern  of  lamp  will  evidently  have  its  maxima 
above  and  below  the  bulb,  giving  a  powerful  down- 
ward illumination  with  a  suitable  refl»ctor.  The  new 
sizes  are  :  25  volts,  15,  30.  CO  and  100  watts  ;  .50-60  volts,  30,  60, 
100  and  150  watts  ;  100-130  volts,  CO,  100  and  150  watts  ;  200-265 
volts,  100,  150  and  200  watts— all  fitted  with  bayonet  caps  except 
the  150  and  200-watt  sizss,  which  have  Edison  screw  caps.  The 
prices  of  some  of  the  lamps  have  been  reduced. 
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Similar  announcements  have  come  to  hand  from  other  tungsten 
lamp  makers.  The  General  Electric  Co.,  Ltd.,  draw  special 
attention  to  the  adoption  of  the  registered  name,  "  Atmoa  type, ' 
for  their  Oaram  pas-filled  lamps.  The  Edison  i:  Swan  United 
Electric  Light  Co.,  Ltd.,  send  us  a  list  of  their  new  "  Royal 
Ediswau  "  half-watt  lamps,  on  similar  lines,  and  Messrs,  Siemens 
Bros,  Dynamo  Works,  Ltd.,  send  particulars  of  their  new 
"  Wotan  "  half-watt  lamps.  Messrs.  Drake  &  Gorham,  Ltd., 
have  issued  price  lists  in  practically  identical  terms. 

While  we  have  not  yet  arrived  at  the  half-watt  l(ic.p.  lamp  for 
use  on  200-volt  circuits,  it  is  clear  that  steady  prog^ress  is  being 
made  in  that  direction  ;  already  consumers  on  100- volt  circuits  can 


Fig.  6.— Diagram  of  Filament. 

put  up  a  60-watt  lamp  giving  nearly  eight  times  as  much  candle- 
power  as  the  60-watt  carbon  lamp  of  10  years  ago,  and  by  using 
a  semi-indirect  fitting  can  light  a  large  room  with  it  effectively. 
That  the  new  lamps  will  increase  the  popularity  of  electric 
lighting  cannot  be  doubted  ;  and  fortunately  they  come  just  at  a 
time  when,  extensions  of  plant  being  barred,  station  engineers  will 
be  glad  of  their  assistance  in  increasing  their  connections.  But 
the  urgent  necessity  of  a  fixed  charge,  plus  small  running  charge, 
is  emphasised  by  their  arrival. 

G.E.C.  Dast  Bellows. 

The  General  Electric  Co.,  Ltd.,  of  li?,  Qaeen  Victoria 
Street,  E.G.,  have  put  on  the  market  a  cheap  and  efficient  dust 
expeller,  which  is  entirely  British  made.     As  shown  in  fig.  7.  it  is 


9.112.  "  Syslcms  (or  producing  electrical  discharges  from  .t  source  ol 
energy."  R.  VARtsv.  June  21st.  (Convention  date,  July  1>I.  1914.  United 
States.)     (Complete.) 

9.113.  "  Telephone  tr.Tnsniilters."  Internaticjal  F.iectkio  Co.,  Ltd.,  an, J 
R.   G.   IE  NoiK.     June  21st.     (Complete.) 

9.120.    "  Electric  meters."     W.  H.  F.  Murdoch.      June  22nd. 

O.UI.  "  Apparatus  utilising  electro-magnets  or  permanent  magnets  (or  the 
protection  o(  ships,  harbours,  and  the  like  (rom  torpedoes  or  mines."  F  C 
BllllNC.      June   23nd. 

9.157.  "  Electrodes  (or  arc  lamps."    F.  M.  Lewis.      June  22nd. 

9.158.  "  Electric  cooking,"  Jackson  Electric  Stove  Co.,  Ltd..  R.  C. 
GiiiESBACH,  H.  H,  Holmes,  C.  H.  Smith,  &  F.  H.  Williams.  June  22nd 
(Complete.) 

9.230.     "  Portable_  telegraph    and    telephone    apparatus    applicable    (or    signal- 


ling apparatus."     W.  G.   Underwood  &   Unde'rwood,   Ltd.      June  23rd.' 
9,246.    "  Electric  relay."     \V.  K.  SvKES   Interlocking  Signal  Co.,  Ltd.,  and 
(Complete.) 

C.  Crowe.      June  23rd. 
■  tubes  and  the  like."     British  Thomson-Houston 
Co.,   United   States).     June  24th. 
driving     dynamo-electric     machines."         W.    Lancdon- 
June    24th. 

semi-automatic  telephone  systems."  Relay  At.-TOMATic 
June  24th.  (G.  A.  Betulander,  Sweden.)  (Complete.) 
and__  globe    holders     (or     gas    and    electric    lighting." 


Electric  relay.' 
G.    H.   SvKES.      June  23rd 

9,256.     "  Telegraphy." 

9,279.  "  Targets  (or  X-i 
Co.,  Ltd.   (General  Electr 

9.282.  "  Means  for  di 
DAVIES    &    A,    SOAMES.        Jl 

9.283.  "  Automatic  or  s 
Telephone  Co.,  Ltd. 

9,330.     "  Lampshade 
F.   W.  E.   SCHUER.      June  25th 

9,336.     "  Devices    for    establishing    electi 
H     G.  Wood.     June   25th.     (Complete.) 

9.345.  "  Automatic    and    semi-automatic    telephone    syste 
M.4TIC  Telephone  Co.,   Ltd.,  &  L.  C.  Bvgrave.    June  25th. 

9.346.  "  X-rav  devices."  British  Thomson-Houston  Co.,  Ltd.  (General 
Electric   Co..   United   St.itcs.)    June  25th. 

9.373.  "  Electric  lanipholders  and  incandescent  lamps  for  the  same,'*  W. 
Maurice.     June  26th. 

9.374.  "  Method'  of  and  means  for  producing  undamped  or  persistent  high- 
frequency  electrical  oscillations  (or  telegraphic  and  like  purposes."  J.  R. 
Halliwell.      June  26th. 

9,386.  "  Casings  for  electricity  meters."  W.  Hamilton  &  Ferranti,  Ltd. 
June   26th.     (Divided    application  on  24,792/14,    December  30th.) 

9,396.  "  Telephone  svstems."  Automatic  Telephone  MANurACTURiNc  Co., 
Ltd.  June  •26th.  (Convention  date,  June  27th,  1914,  United  States.)  (Com- 
plete.) 

9.399.     "  Electrical   communication  systems."     S.  Tolkowsky.     June  26th. 
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constructed  largely  of  wood,  and  is  useful  for  blowing  the  dust 
out  of  electric  motors  and  other  appliances  without  fear  of  shock, 
a?  well  as  for  cleaning  typewriters  and  many  other  kinds  of 
apparatus. 

Keeping  Down  tke  Power  Demand. 
One  of  the  useful  "  wrinkles  "  worked  out  by  the  men  of  the 
Public  Service  Co.  of  Northern  Illinois  to  allow  rural  power  users 
to  have  several  motors  and  yet  pay  a  low  connected-load  charge  is 
shown  in  the  accompanying  sketch.  Here  an  installation  is  dia- 
grammatically  represented,  which  consists  of  a  3-h.p.  motor,  a 
1-H.P.  motor  and  a  .5  HP.  motor,  yet  the  greatest  connected  load 
that  the  consumer  can  put  on  the  line  at  any  one  time  is  5  h.p. 
Tracing  the  circuits  through  the  three  single-pole,  double-throw 
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Fig.  8.— Inteblocking  Circuits  to  Rkstrict  Demand. 


switches,  it  will  be  seen  that  it  is  impossible  to  connect  more  than 
one  motor  to  the  line  at  a  time.  The  same  scheme  can,  of  course, 
be  worked  out  for  any  number  of  motors  of  any  size,  in  each 
instance  the  maximum  demand  of  the  installation  being  limited 
to  the  rating  of  the  largest  machine. — Elrctncnl  Worhl. 
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The  report  of  the  investigations  made  by  Dr.  R.  V. 
Wheeler  into  battery  bell  signalling  systems  and  their 
dangers,  which  we  recently  reproduced  in  abstract,  amply 
supports  his  original  conclusions  regarding  the  risks  attend- 
ing the  unregulated  use  of  electric  bell  signals. 

The  series  of  experiments  on  the  inflaence  of  pressure, 
current  and  self-induction  on  the  igniting  power  provides 
some  interesting  results.  Unfortunately,  Dr.  Wheeler  con- 
tented himself  with  merely  tabulating  and  plotting  the 
results  of  his  experiments.  He  has  failed  to  notice  that 
his  curves  follow  a  simple  law  which  has  a  physical  signi- 
ficance, and  which  gives  order  and  coherency  to  an  other- 
wise unintelligible  and  apparently  disconnected  series  of 
results.  Plotting  igniting  current  in  amperes  against  self- 
induction  in  henries,  a  series  of  curves  is  obtained.  Now, 
it  has  been  remarked  by  Prof.  Thornton  that  similar  curves 
obtained  by  him  are  curves  of  approximately  equal  energy 
— "  iso-energetics  "  we  may  call  them.  The  curves  given 
in  Dr.  Wheeler's  report  actually  follow  a  law  of  the  form 
Li'^*  =  a  constant.  The  value  of  the  constant  depends 
on  the  percentage  of  methane,  but  does  not  appear  to  be 
any  simple  function  of  this  percentage  content,  though  it 
diminishes  steadily  as  the  mixture  becomes  more  sensitive. 

Hence  we  may  say  that  the  igniting  power  of  a  break- 
flash  depends  upon  the  Li'^*  of  the  circuit,  or,  approxi- 
mately, the  Li'.  There  is,  of  course,  much  a  priori  reason 
to  expect  that  the  igniting  power  of  a  spark  should  be 
proportional  to  the  energy  of  self-induction  liberated,  and 
although  these  experiments  do  not  quite  give  an  igniting  power 
proportional  to  h  Li-,  yet  they  distinctly  suggest  that  it  is 
rather  to  the  energy  stored  in  the  circuit  than  to  the  current 
or  voltage,  or  even  the  self-inductance,  that  we  must  look  to 
obtain  the  igniting  power  of  a  break-flash.  In  this  con- 
nection it  is  curious  to  note  that  Dr.  Wheeler's  results  for 
6  per  cent,  methane  may  be  represented  by  the  formula 
(L  —0  0065)  i'' =  0-0141,  almost  as  accurately  as  by 
Li'5<  =  0-0219 — a  fact  which  would  suggest  an  igniting 
power  proportional  to  the  energy,  but  with  an  unrecorded 
capacity  in  the  circuit.  No  such  formula  can  be  found  for 
the  other  series  of  values,  which  follow  the  Li3  law  very 
consistently. 

The  conclusions  drawn  from  these  experiments  may  thus 
be  re-stated  simply  as  follows  :  —For  every  gaseous  mixture 
there  is  a  constant  value  of  the  product  Li3  beyond  which 
the  break-flash  will  be  capable  of  igniting  the  mixture. 
This  is  certainly  more  scientific,  and  appears  to  us  to  be 
far  more  easily  handled  than  the  cumbrous  circumlocation 
of  the  summary  in  the  report. 

The  experiments  with  bells  were  conducted  with  a  view 
to  reducing  the  two  factors  which  had  been  discovered  in 
the  preceding  experiments  to  affect  the  igniting  power  of 
the  spark,  viz.,  self-induction  and  current  strength.  A 
large  number  of  bells  were  examined,  and  all  were  found  to 


66 


THE    ELECTRICAL    EEVIEW. 


[Vol.  77.    No.  1,961,  July  16,  1916. 


be  capable  of  giving  a  dangcrons  break- flash  when  used 
with  a  battery  of  10  wet  Leclancho  cells  (15  volts).  Still 
more  dangerous  were  the  break-flashes  obtained  by  using 
dry  cells,  owing  to  the  smaller  internal  resistance  and  con- 
sequently larger  value  of  the  current.  In  the  majority  of 
ca?es,  however,  sufficient  non-inductive  resistance  could  be 
introduced  into  the  circuit  to  reduce  the  current  available 
at  the  break-flash  below  the  minimum  igniting  current 
without  seriously  affecting  the  ringing  power  of  the  bell- 
Why  Dr.  Wheeler  suggests  a  winding  of  brass  wire  of  the 
same  section  as  the  original  copper  wire,  instead  of  an  equally 
suitable  smaller  size  of  copper  wire,  is  to  us  a  mystery. 

In  order  to  reduce  the  effects  of  self-induction,  various 
methods  were  tested,  including  the  use  of  two  windings  on 
the  bobbins,  of  which  only  one  is  used  as  the  "  exciting 
winding  "  for  the  magnet,  the  other  being  short-circuited  on 
itself.  The  principle  upon  which  this  method  of  winding 
acts  is  that  when  the  current  passing  through  the  exciting 
winding  is  broken,  it  induces  a  current  in  the  short- 
circuited  winding  which  absorbs  the  energy  stored  by  the 
self-induction  of  the  exciting  winding,  so  that  the  inten- 
sity of  the  break-flash  is  greatly  reduced. 

A  similar  effect  is  produced  by  interposing  strips  of  tinfoil 
between  the  successive  layers  of  the  winding  ;  in  the  mass 
of  metal  thus  introduced  eddy  currents  are  set  up  which 
absorb  the  energy  of  self-induction,  which  would  otherwise 
be  expended  at  the  break- flash. 

It  is  remarkable  that  the  method,  well-known  to  elec- 
trical engineers,  of  shunting  the  coils  with  a  high  resistance, 
to  which  Mr.  H.  R.  Kempe  drew  attention  in  our  "  Corres- 
pondence "  columns,  the  most  obvious  method  of  absorbing 
the  energy  of  self-induction,  should  not  have  been  investi- 
gated. In  fact,  the  investigations  seem  to  have  suffered 
throughout  from  the  overlooking  of  the  fact  that  it  is  the 
mer(jy  of  the  circuit  that  has  to  be  dealt  with,  and  not  the 
current  and  self-induction  separately.  The  condenser-shunt 
method  of  reducing  the  sparking  energy  has  been  tried  by  Mr. 
T.  G.  Watts  (see  abstract  of  paper  in  Electrical  Review 
of  .January  1st,  11)15),  who  found  that  with  an  ordinary 
rubbing  contact  "  the  introduction  of  a  condenser  across  the 
knocking-wires  had  some  peculiar  physical  influence  on  the 
spark,"  and  he  adds  :  "  One  can  only  conclude  it  to  be  a  matter 
of  temperature."  Such  a  remark  as  this  shows  very  clearly 
that  the  function  of  the  condenser  was  totally  misunderstood, 
and  that  the  experiments  were  conducted  on  the  "  hit  or 
miss  "  plan  rather  than  on  sound  scientific  principles. 

However,  Mr.  Watts  discovered  that  although  putting  a 
condenser  across  the  bell  spark  gap  converted  an  otherwise 
unsafe  bell  into  a  safe  one,  and  that  with  rubbing  contacts 
equal  safety  was  obtained  in  the  line  wires,  yet  when  the 
usual  method  of  shorting  the  wires  by  means  of  a  file  or 
knife  was  resorted  to,  the  condenser  system  proved  to  be 
useless. 

Another  method  of  reducing  the  igniting  power  of  the 
break- flash,  which  has  been  found  successful  by  Mr.  Watt", 
is  that  of  the  introduction  of  relays.  A  relay  may, 
of  course,  be  actuated  by  a  very  small  current,  and  the 
sparking  at  the  contacts  will  in  this  case  be  mild.  Bnt 
Dr.  Wheeler  adopts  the  remarkable  attitude  towards  relays 
indicated  by  these  lines,  quoted  from  the  last  paragraph  of 
his  report: — "All  the  considerations  advanced  in  this 
report  respecting  bells  apply,  probably  with  c<iual  force,  to 
relajs.  A  relay,  if  introduced  into  the  signalling  system, 
nimjilij  taken  the  plare  of  the  hell,  and  from  the  point  of 
view  of  darnjer  at  lite  brenk-Jlnxti.  on  the  signal  wires,  ran 
be.  regarded  as  a  liell."  Such  a  confession  of  want  of  knowledge 
of  the  function  of  relays  would  be  amuRing,  were  it  not  for  the 
fact  that  on  such  investigations  as  these  dcjiond  the  regula- 
tions governing  safety  in  mines.     The  chemical  portions  of 


this  report  are  no  doubt  of  the  utmost  value,  but  its  many 
shortcomings  on  the  physical  iside  only  serve  to  emphasise 
the  inadvisability  of  entrusting  electrical  investigations  of 
such  vital  importance  to  chemical  experts. 

Dr.  Wheeler  is  a  distinguished  chemist,  with  a  certain 
amount  of  electrical  knowledge,  such  as  every  competent 
chemist  must  possess  nowadays  ;  but  he  is  clearly  not 
an  electrical  expert,  for  a  perusal  of  his  report  shows 
plainly  that  a  large  proportion  of  his  experiments  were 
conducted  over  ground  which  was  already  familiar  to 
electrical  men,  and  some  of  his  "  conclusions  "  could  have 
been  written  down  by  an  electrical  engineer  without 
recourse  to  experiments,  whilst  others  would  not  have  been 
included  at  all. 


There  has  been  quite  a  cheerful  tone 
'  _  in  the  rubber  market  lately,  and  under 
the  influence  of  decidedly  good  buying,  a  considerable  pro- 
portion of  which  is  attributed  to  the  United  States,  prices 
have  moved  upwards  to  an  appreciable  extent,  and  the 
market  looks  good  at  round  the  current  enhanced  values, 
which  have  been  established  in  the  neighbourhood  of  2s.  T^d. 
for  early  delivery  of  the  usual  standard  grade  of  plantation 
material.  There  is  no  mistaking  the  activity  of  consump- 
tion in  all  directions,  the  destructive  use  of  rubber  in  the 
war  being  one  of  the  most  striking  features  of  the  industrial 
situation.  There  is  a  good  deal  of  truth  in  the  assertions 
which  have  been  made  that  the  war  will  ultimately  be 
settled  by  the  Powers  having  the  best  supplies  of  rubber  and 
motor  spirit,  and  if  these  really  prove  to  be  the  ultimate 
factor,  there  can  be  not  the  slightest  question  as  to  the 
triumphant  progress  ultimately  of  the  forces  of  the  Entente 
Powers  over  the  disturbers  of  peace  of  Central  Europe.  Not 
only  have  manufacturers  in  all  directions  been  busy  laying 
in  supplies  of  crude  rubber,  but  there  seems  to  have  been 
some  sort  of  speculative  account  in  the  market,  the 
instigators  of  which,  frightened  by  the  rising  wave  of  buy- 
ing, were  forced  to  come  in  and  cover,  thus  assisting  the 
progress  of  the  upward  movement.  War  requirements  are 
absorbing  enormous  quantities  of  material,  and  all  indications 
point  to  a  still  further  burst  of  buying  as  the  war  nears  the 
more  critical  stages.  The  American  trade  is  benefitbg 
enormously  from  orders  for  Britain,  France  and  Russia  for 
tires,  and  in  all  parts  of  the  country  plants  are  engaged  at 
the  utmost  capacity  of  production.  One  order  recently  placed 
with  an  Ohio  factory  was  for  half  a  million  dollars'  worth 
of  solid  rubber  tires  on  behalf  of  one  of  the  Allied  Govern- 
ments, this  coming  on  top  of  an  order  for  a  similar  value, 
while  inquiries  for  still  larger  quantities  than  ever  hitherto 
placed  are  now  being  dealt  with. 

As  regards  fine  hard  Para  descriptions,  these  are  being 
rather  lost  sight  of  in  view  of  the  growing  popularity  of  the 
plantation  product,  and  business  is  reported  to  be  quiet  in 
all  connections,  but  in  sympathy,  of  course,  with  the  firmer 
aspect  of  the  market,  for  the  latter  prices  have  undergone  a 
moderate  hardening  process.  The  statistical  position  taken 
generally  may  be  regarded  as  quite  satisfactory,  and  latterly 
there  has  been  an  encroachment  upon  the  home  stocks  which 
last  month  fell  to  about  S.i.'iO  tons,  a  total  which  compares 
with  5,700  tons  last  year,  and  6,500  tons  in  lOl.S. 

Official  advices  received  from  Kuala  Lumpur  announce 
that  the  expt>rt  of  plantation  rubber  from  the  FedcratoiJ 
Malay  States  during  the  month  of  .June  amounted  to  3,403 
tons  as  compared  with  2,708  tons  in  May  last  and  2,30»! 
tons  in  the  corresponding  month  last  year. 

The  following  is  a  comparative  table  showing  the  export 
for  three  years  :  — 

191».        1»I4.         ioir>. 


Janviary... 

..     2,131 

2,fl42 

3.47:l  toms. 

February 

...      1,757 

2,361 

3,  ( 1 1      „ 

Maroh    ... 

..      1,737 

2,418 

3,418      „ 

April 

..      1,626 

2,161 

2,777      „ 

May       ... 

..      1,22S 

2,069 

9,708      „ 

.lune 

..     2,00f. 

2,806 

.'»,403      „ 

Total 

..    10.4«l 

13,850 

i»,igo    „ 
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An  editorial  in  the  Telegraph  and 
Service  TeUphow  Journal  for  July  takes  us  to 

task  for  our  comments  on  the  conduct 
of  the  London  telephone  Eervice  ;  the  article  is  somewhat 
belated,  as  our  remarks  were  published  on  May  21st,  but 
we  feel  bound  to  take  exception  to  some  of  the  points 
which  are  raised  in  it. 

The  difficulties  alleged  to  be  "  created  by  the  Board  of 
the  late  National  Telephone  Co.  in  its  later  years,  with 
regard  to  the  development  of  the  telephone  service  after 
1911,"  ought  rather  to  be  attributed  to  the  policy  adopted 
towards  the  company  by  the  State  ;  we  may  remind  our 
contemporary  of  the  French  saying,  which  we  paraphrase  : 
That  is  a  wicked  company  ;  if  you  attack  it,  it  defends 
itself  I  "  We  have  no  wish  to  urge  that  the  Telephone 
Service  in  London  is  perfect,"  says  our  contemporary,  with 
commendable  restraint ;  and  it  candidly  admits  that  the 
erratic  disposition  of  the  connections  between  subscribers 
and  exchanges  in  London  arose  out  of  the  competition 
between  the  Post  Office  and  the  Telephone  Co. — a  com- 
petition which,  in  our  opinion,  was  ill-advised  and  contrary 
to  the  public  interest. 

The  Journal  digresses  to  point  out  that  a  change  of 
number  would  have  been  essential  if  we  had  installed  a 
private  branch  exchange  ;  this  is  wholly  beside  the  question, 
but  if  the  case  had  arisen  it  would  have  been  due  to  our 
own  initiative,  and  we  should  have  had  no  ground  for  com- 
plaint. What  we  objected  to  was  a  change  of  a  long- 
established  number  at  the  initiative,  and  to  suit  the  con- 
venience, of  the  Post  Office,  regardless  of  our  wishes. 

As  for  the  concluding  reference  to  our  "  suggestion  that 
the  present  change  was  made  as  a  reprisal  because  of  past 
warnings  and  criticisms  of  the  Telephone  Service  "  in  our 
columns,  we  emphatically  repudiate  the  "  suggestion,"  which 
emanates  solely  from  our  contemporary.  We  never  looked 
upsn  the  matter  in  that  light,  and  we  fail  to  see  how  our 
comments  can  be  distorted  to  produce  such  an  impression. 


TaE  report  of  a  case  recently  decided 
Power*™  before  a  Scottish  Court,  which  we  pub- 
lish herewith,  will  be  read  with  keen 
interest  by  supply  authorities.  It  is,  we  believe,  the  first 
instance  in  which  the  question,  often  raised,  has  been  put 
to  the  test,  namely,  whether  a  consumer  who  uses  a  motor- 
generator  to  supply  current  for  lighting  his  premises  can 
lawfully  claim  to  be  charged  for  energy  at  the  power  rate. 

On  several  occasions  our  Legal  Contributor  has  dealt  with 
the  matter,  his  opinion  being  that  as  the  energy  is  used 
for  lighting  purposes,  the  lighting  tariff  applies,  and  this 
view,  of  course,  is  endorsed  by  every  station  manager.  As 
a  matter  of  equity,  we  have  no  doubt  that  this  is  the  correct 
view  to  take,  the  interposition  of  the  motor-generator  being 
merely  a  mechanical  quibble  ;  the  rotary  machine,  in  fact, 
is  in  effect  precisely  equivalent  to  a  stationary  a.c.  trans- 
former, and  no  one  would  seriously  maintain  that  energy 
used  for  lighting  through  the  intermediary  of  a  transformer 
could  be  regarded  as  energy  for  motive  power.  The  Scottish 
magistrate  appears  to  have  been  influenced  by  the  fact  that 
the  current  used  for  lighting  in  the  case  under  considera- 
tion was  generated  quite  separately  from  the  current  used 
to  drive  the  motor,  losing  sight  of  the  fact,  obvious  to  an 
electrical  engineer,  that  the  commodity  supplied  and  charged 
for  was  not  current,  but  energy,  which  flowed  in  a  con- 
tinuous and  unbroken  stream  from  the  supply  mains  to  the 
lamps.  We  feel  sure  that  if  the  case  could  be  re-triod,  and 
if  this  aspect  of  the  matter  were  properly  presented  to  the 
Court,  the  decision  would  be  reversed. 

The  point  is  explicitly  covered  in  the  London  Electric 
.Supply  Act,  1908,  Sec.  7,  which  states  that  "  the  expression 
'  power  purposes '  shall  include  all  purposes  to  which 
electrical  energy  may  be  applied  other  than  for  use  ci//ier 
directly  or  indireclly  for  lighting,"  and  a  penalty  is  pre- 
scribed for  the  use  for  lighting  of  a  supply  given  for  power 
purposes  under  this  section.  A  clause  in  Sec.  18  of  the 
Electric  Lighting  Act  of  1882  forbids  undertakers  "  in  any 
way  to  control  or   interfere   with   the    manner   in  which 

electricity  supplied  by  them is  used."     How  this 

<rfause  would  be  interpreted  by  the  Courts  in  this  connection 
we  cannot  say  ;  it  has  never  been  put  to  the  test. 


LEGAL 


Adams  k  McLean  c.  Aonil  Eleotkic  Co.,  Ltd. 

In  the  City  of  London  Court,  on  July  0  th,  before  his  Honour  Judge 
Rentonl,  K.C.,  Archibald  C.  Adams  and  Alexander  McLean 
(trading  as  Robertson  &  Adams),  Glasptow,  sned  the  Adnil  Electric 
Co.,  Ltd.,  for  £7  2s.  lid.,  for  an  allowance  as  epecified  in  a  written 
agreement  in  April,  and  for  electric  lamps  supplied. 

Mr.  Solomon,  defendants'  solicitor,  said  the  action  ought  never 
to  have  been  brought.  The  claim  was  brought  under  a  contract 
by  which  the  plaintiffs  were  to  act  aa  agents  for  the  defendants  in 
Glasgow,  and  one  clause  of  the  contract  specified  that  in  the  event 
of  a  dispute  arising  the  matter  should  be  referred  to  arbitration. 
As  a  matter  of  fact,  both  the  parties  had  appointed  their  arbitra- 
tors, and  therefore  he  asked  that  the  action  should  be  dismissed. 

Mb.  Adams,  one  of  thejplaintiffs,  said  they  had  submitted  other 
matters  to  arbitration,  but  that  had  nothing  to  do  with  the  dis- 
pute before  the  Court,  if  it  could  be  called  a  dispute.  In  his  view 
there  was  no  dispute,  because  the  plaintiffs  were  employed  to  act 
as  agents  for  the  defendants,  at  a  salary  of  £100  a  year.  That 
salary  was  payable  monthly,  and  it  was  for  one  of  those  monthly 
payments  that  the  present  action  was  brought.  The  plaintiffs 
were  electrical  engineers,  and  he  could  not  understand  why  the 
defendants  were  refusing  to  pay. 

Judge  Rbntoul  said  it  was  pretty  plain  according  to  the 
agreement  that  if  a  dispute  arose  it  was  to  be  referred  to 
arbitration. 

Mr.  Solomon  said  his  case  was  that  the  contract  was  terminated 
by  the  end  of  March  by  verbal  arrangement. 

Mb.  Adams  said  that  the  plaintiffs  had  been  carrying  ont  the 
defendants'  commands  as  late  as  last  month.  They  could  not  be 
out  of  the  defendants'  employment  if  that  were  the  case. 

Judge  Rentoul  did  not  think  that  the  failing  to  pay  wages 
was  a  dispute,  but  arbitration  would  be  a  much  more  satisfactory 
tribunal  than  that  Court.  He  would  send  the  case  to  arbitration 
and  remit  the  costs.     Plaintiffs  should  have  had  a  lawyer. 

Mr.  Adams  :  Good  gracious !  The  lawyers  would  have  laughed 
at  me. 

The  Judge  said  the  action  would  be  dismissed. 

Me.  Adams  urged  that  as  the  agreement  was  for  four  years 
defendants  must  pay  his  salary.  A  dispute  must  be  a  contention, 
and  there  must  be  an  agreement.     He  knew  of  none. 

Me.  Solomon  added  that  plaintiffs  discontinued  acting  for 
the  defendants  in  March.  It  was  mutually  arranged  in  December 
that  it  should  be  so.  The  agreement  stated  that  if  the  plaintiffs 
did  not  do  £4,000  worth  of  business  in  electrical  goods  the  agree- 
ment would  lapse  at  the  end  of  any  one  of  the  four  years.  Owing  to 
the  war,  the  receipts  last  year  were  £1,300,  and  when  plaintiffs  and 
defendants  met  in  December  the  agreement  was  annulled,  so  that 
the  plaintiffs  could  get  other  agencies.  Defendants  thought  they 
were  meeting  the  plaintiffs  by  giving  them  that  opportunity. 

The  case  was  sent  to  arbitration. 


The  Burgh  of  Alloa  c.  Alloa  Theatre  Co.,  Ltd. 
In  Alloa  Sheriff  Court,  on  Wednesday  last  week,  Sheriff-Sub- 
stitute J.  Dean  Leslie  heard  expert  evidence  in  the  action  at 
the  instance  of  the  Provost,  Magistrates  and  Councillors  of  the 
Burgh  of  Alloa  against  the  Alloa  Theatre  Co.,  Ltd.,  trading  at  the 
Pavilion,  AUoa,  for  payment  of  an  account  for  a  supply  of  elec- 
tricity during  the  month  of  March. 

Mr.  Charles  Thomson,  town  clerk,  appeared  for  the  pursuers, 
and  Mr.  John  Reed,  solicitor,  for  the  defenders. 

The  first  hearing  of  the  case  was  reported  in  our  issue  of  June 
25th,  page  885  ;  it  was  agreed  that  an  expert  witness  should  be 
heard  on  either  side. 

Mb.  James  Edwaed  Satees,  electrical  engineer,  Glasgow,  who 
appeared  on  behalf  of  the  Alloa  Town  Council,  said  ha  had  had  con- 
siderable experience  in  supplying  electrical  energy  for  both  power 
and  lighting.  He  visited  the  property  of  the  defenders,  and 
inspected  the  arrangements  in  use  for  the  electrical  energy 
supplied  by  the  Bargh  of  Alloa.  The  service  from  the  street  was 
a  three-wire  service.  Two  of  the  circuits  were  connected  with  the 
220-volt  terminals,  and  one  was  connected  with  the  440-volt 
terminals.  The  two  220-volt  circuits  were  connected  with  the 
lamps  for  the  general  illumination  of  the  building.  The  third 
circuit  was  connected  to  a  pressure  transformer.  At  one  side 
this  pressure  transformer  was  supplied  at  440  volts,  and  from 
the  other  side  current  was  taken  at  60  volts.  On  this  low-pressure 
circuit  there  were  connected  two  arc  lamps,  one  lamp  belonging  to 
the  bioscope  and  one  being  an  ordinary  arc  lamp  for  illuminating 
the  stage.  .  .,...„ 

Me.  Thomson  :  What  has  been  your  experience  in  the  instaUa- 
tion  of  these  machines  .'—They  have  always  been  put  in  for  arc 
lamps  which  require  60  or  65  volts,  and  where  the  pressure  of 
supply  has  been  very  much  higher,  and  they  have  always  been  put 
on  the  lighting  rate. 

Are  yon  aware  that  there  are  differential  rates  charged  for 
lighting  and  power  ? — Yes. 

On  what  are  they  based  /—On  a  consideration  of  cost  of  produc- 
tion, which  is  governed  by  long-hour  consumption  for  power  and 
short-hour  consumption  for  light. 

What  is  the  difference  between  a  motor-generator  and  a  pressure 
transformer  ?— A  motor  is  a  machine  which  you  supply  with  elec- 
trical energy  at  one  end  to  produce  rotary  motion,  which  is  used 
to  drive  machines,  shafting,  or  anything  that  requires  motion.  _  A 
pressare  transformer  is  a  machine  into  which  you  lead  electrical 
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energy  at  a  certain  pressure  at  the  one  end,  and  at  the  other  end 
electrical  energy  of  another  pressure  is  delivered. 

Cross-examined  by  Mr.  Reed  :  Suppose  that  instead  of  reducing 
the  voltage  we  used  this  generator  for  the  purpose  of  producing  a 
new  current,  do  you  call  that  a  transformer  /—Yes. 

Is  the  current  registered  by  the  440-volt  meter  taken  to  the 
motor  ? — Yes. 

Is  it  not  the  case  that  the  whole  of  the  current  registered  by  the 
440-volt  meter  in  the  case  of  the  Pavilion  is  consumed  by  this 
motor  .' — It  is. 

Is  it  not  the  case  that  this  motor  is  used  for  the  purpose  of 
driving  a  dynamo  .' — It  is. 

Is  it  not  the  case  that  it  is  this  dynamo  which  produces  the  60 
voltage,  and  is  not  the  current  produced  by  the  dynamo  entirely 
different  from  the  current  supplied  by  the  Corporation  .' — It  is. 

So  that  the  theatre  company's  dynamo  is  driven  by  the  current 
supplied  to  this  motor? — Yes. 

Do  you  mean  to  say  that  this  current  that  passes  through  to 
the  bioscope  comes  from  the  Corporation  main  .' — No. 

What  becomes  of  the  current  supplied  by  the  Corporation  ? — It 
is  used  in  the  motor. 

And  the  current  used  in  our  bioscope  has  nothing  to  do  with 
the  Corporation  current .'  —You  cannot  get  it  without  the  Cor- 
poration current. 

If  we  put  down  a  gas  engine  to  drive  the  dynamo,  could  we  not 
get  electric  current  ? — Yes. 

Then  the  Corporation  current  is  in  no  sense  necessary  to  produce 
the  current  used  in  the  bioscope  ? — No. 

Is  it  because  of  the  use  of  what  is  produced  for  the  bioscope  that 
you  say  it  is  light  .'  — Y'es. 

We  use  the  Corporation  current  in  the  same  way  as  any  other 
person  getting  it  for  power  purposes  .' — Yes,  up  to  the  end  of  the 
motor. 

And  then  the  Corporation  current  is  all  consumed  by  the  time 
it  comes  to  the  end  of  the  motor  ? — Yes.  It  is  transformed  into 
mechanical  energy. 

Is  it  your  suggestion  that  if  yon  have  a  dynamo  driven  by  a  steam 
engine  you  are  simply  altering  current  ,'— No. 

Does  it  make  any  difference,  if  you  make  your  own  current, 
whether  you  make  it  by  gas  or  electricity  .' — Certainly  not. 

Supposing  we  put  in  a  gas  engine,  should  we  be  using  gas  for 
power  or  for  lighting  then  / — For  lighting,  because  you  are  using 
it  during  lighting  hours. 

If  we  use  this  current  for  10  hours  a  day  .' — That  would  be 
ighting. 

Then  time  has  nothing  to  do  with  it .' — It  supplies  light  at  the 
other  end. 

We  have  two  arc  lamps  .' — Yes,  one  for  the  bioscope,  and  one  to 
illuminate  the  stage. 

Is  that  second  lamp  used  for  lighting  the  theatre  in  any  way  ' 
— I  have  not  seen  it  used,  but  the  attendant  said  it  was  used  for 
stage  effects  in  the  same  way  as  limelight. 

Mk.  Nicol  Paton,  electrical  engineer,  Glasgow,  was  then 
examined  on  behalf  of  the  defenders.  He  maintained  that  the 
current  produced  by  the  generator  was  not  what  the  Corporation 
supplied.  It  was  wholly  generated  on  the  premises  by  the  gene- 
rator, and  was  not  simply  the  Corporation  current  altered.  The 
current  from  the  Corporation  entered  the  motor  and  left  it  again, 
going  back  to  the  Corporation  main.  The  current  used  in  con- 
nection with  the  bioscope  could  be  produced  by  gas  plant  driving 
the  dynamo.  None  of  the  current  passing  through  the  440-volt 
meter  could  be  used  for  lighting. 

Mb.  Thomson,  after  further  evidence,  addressed  his  Lordship, 
stating  that  even  although  the  defenders  were  entitled  to  power 
rate,  the  Corporation  were  entitled  to  make  their  own  charges  so 
long  as  they  did  not  exceed  the  maximum  rate  laid  down  in  the 
Provisional  Order.  The  Sheriff:  Could  yon  charge  at  a  different 
rate  from  what  you  advertise  .' — Mr.  Thomson  :  We  might. 
The  Sheriff  :  Where  is  your  authority  for  that  ?— Mb  Thomson  : 
There  is  nothing  in  the  Act  or  Provisional  Order  to  restrain  the 
Corporation  from  charging  any  rate  provided  they  don't  exceed 
the  maximum  price  contained  in  the  Order,  which  is  8d.  per  unit. 
They  have  a  discretionary  power  to  make  special  charges  as  they 
may  determine. 

The  Sheriff,  without  calling  upon  Mr.  Reed,  decided  in  favour 
of  the  defenders,  with  expenses  against  the  Corporation.  Both 
expert  witnesses,  he  said,  were  perfectly  clear  in  stating  that  the 
energy  was  supplied  by  the  Corporation  to  drive  the  motor,  and 
there  the  current  stopped.  He  had  no  difficulty  whatever  in 
arriving  at  the  conclusion  that  the  rate  that  should  be  charged 
should  be  power  rate.  There  was  nothing  to  show  that  the  cir- 
cumstances of  this  motor  were  any  different  from  any  other  motor. 
If  the  burgh  had  chosen  to  say  that  one  kind  of  motor  was  to  be 
charged  at  a  different  rate  from  another,  that  might  have  entered 
into  the  question.  They  did  not  advertise  that,  however,  and 
therefore  they  must  allow  a  universal  rate. 


LcNDiiEBo  \  Sons  r.  Westbbn  Electric  Co.,  Ltd. 

In  the  Chancery  Division  on  Friday  (..July  9th),  Mr.  .Tusfico  Kve 
heard  the  motion  in  this  action.  Counsel  for  the  plaintiffs  said 
the  action  was  for  alleged  infringement  of  a  trade-mark.  Defen- 
dant)) had  agreed  to  treat  the  motion  as  the  trial  of  the  action,  and 
would  submit  to  a  perpetual  injunction  in  the  terms  of  the  notice 
of  motion.  They  would  also  pay  the  costa,  and  would  be  allowed 
to  dispose  of  a  small  quantity  of  goods  in  their  poseeitBion  which 
bore  the  infringed  trade-mark. 

Oonnsol  for  the  dofendantn  assented  to  the  arrangement,  and  his 
Lordship  made  the  usual  order. 


Hamilton  r.  Marconi's  Wibeless  Telegraph  Co.,  Ltd. 
The  action  of  Mr,  John  Wm.  Hamilton  against  defendant 
company,  with  whom  he  formerly  held  an  appointment  as  "sole 
agent "  to  recover  certain  commissioHS  and  royalties,  came  before 
Mr.  Verey,  one  of  the  High  Court  Official  Referees,  on  Monday, 
July  12th,  having  been  remitted  from  the  Court  of  King's  Bench 
for  inquiry  as  to  damages  on  a  verdict  by  a  special  jury  in 
plaintiff's  favour. 

Mr.  Gordon  Hewart,  K.C.,  and  Mr.  Eustace  HiUs  appeared  for  the 
plaintiff,  and  Mr.  Ernest  Pollock,  K.C.,  with  Mr.  Stewart  Bevan, 
for  the  defendants. 

Mk.  Gordon  Hewabt,  K.C,  in  opening  the  plaintiff's  case,  said 
that  the  plaintiff  had  for  some  years  prior  to  1910  had  to  do  with 
wireless  telegraphy  in  Australia  and  the  South  Pacific,  and  in 
May  of  that  year  he  entered  into  an  agreement  with  the  defendant 
company,  whereby  he  became,  for  certain  purposes  and  upon 
certain  terms,  their  sole  agent.  In  1913,  as  plaintiff  alleged,  the 
defendants  wrongfully  put  an  end  to  that  agreement  and  wrongfully 
dismissed  him  from  his  position,  and,  accordingly,  by  writ  issued 
on  September  Ist  of  that  year,  plaintiff  commenced  action  against 
the  defendant  company,  claiming,  amongst  other  things,  certain 
remuneration,  damages,  and  an  account.  Ultimately,  that  action 
came  on  for  trial  before  Mr.  Justice  Avery  and  a  special  jury,  and 
after  a  trial  extending  over  15  days,  it  came  to  an  end  on 
March  24th  of  this  year.  The  jury  found  entirely  for  the  plaintiff, 
and  awarded  him  certain  damages.  But  that  verdict  did  not  dis- 
pose of  the  matter,  because  on  March  24th,  1914,  just  about  a  year 
l)efore  the  verdict,  an  order  had  been  made  by  the  Master  in 
Chambers  providing  for  two  things.  It  was  ordered  that  all 
matters  of  accounts  should  stand  over  until  after  the  trial  of  the 
action,  and  that  the  discovery  of  documents  required  should 
stand  over  also.  Those  matters  were  not,  therefore,  submitted 
to  the  jury,  but  the  taking  of  the  account  was  directed. 
What  remained  to  bj  dealt  with  were  the  questions  which  the 
verdict  of  the  jury  did  not  deal  with,  and  the  matter  was  not  quite 
simple  owing  to  the  difficulties  which  the  plaintiff  had  experienced 
in  obtaining  discovery  of  documents  from  the  defendants.  Not- 
withstanding repeated  applications,  even  up-to-date  the  discovery 
was  still  incomplete.  He  would  not  dwell  upon  the  qualifications 
of  the  plaintiff,  but  would  at  once  refer  the  Court  to  the  agree- 
ment made  between  the  parties  as  contained  in  a  letter  dated 
May  11th,  1910,  addressed  to  the  plaintiff  by  the  deputy  manager 
of  the  defendant  company,  in  which  he  said  that  the  company 
accepted  his  services  as  sole  agent  for  the  Colonies  and  various 
places  abroad.  It  was  understood  that  the  agency  should  date 
from  May,  1910,  and  continue  for  three  years,  subject  to  deter- 
mination in  May,  1911,  by  either  party.  It  was  also  stipulated 
that  should  the  result  of  the  business  prove  satisfactory  the 
engagement  should  be  for  three  years  certain,  with  the  option  of 
continuing  it  for  another  three  years.  In  consideration  of  the 
plaintiff  agreeing  to  devote  his  whole  time  to  the  service  of  the 
company,  he  was  to  receive  a  commission  of  6  per  cent,  on  the 
gross  value  of  all  contracts  within  the  area  mentioned,  and  it  was 
agreed,  in  the  case  of  shipping  contracts,  that  a  sum  of  £10  per 
ship  should  be  paid  in  addition  to  5  per  cent,  on  the  amount 
of  subsidy  paid  by  the  shipowners  to  the  company.  All  payments 
in  respect  of  commission  were  to  become  due  as  received  by  the 
company,  and  the  £  10  per  ship  was  to  be  paid  at  the  date  when 
the  contract  was  signed  by  the  company.  The  company  also 
agreed  to  pay  £60  a  month  as  a  contribution  towards  plaintiff's 
expenses,  and  in  the  event  of  the  grouping  of  the  Pacific  Radio  Co. 
he  was  to  be  offered  the  position  of  managing  director  in  that  com- 
pany. The  accounts  with  which  the  Court  was  concerned  were  the 
accounts  relating  to,  and  arising  out  of,  first,  the  5  per  cent,  com- 
mission on  the  gross  value  of  all  sales  effected,  which  it  was 
alleged  the  company  had  not  paid,  and,  secondly,  in  relation  to  the 
10  psr  cent,  per  ship  in  respect  of  ship  contracts,  in  addition  to 
the  5  per  cent.  Then  the  plaintiff  by  his  statement  of  claim  said 
that  he  had  conducted  negotiations  and  had  rendered  services  in 
procuring  business  in  South  Africa,  and  asked  that  an  account 
should  be  taken  of  all  sales  that  had  taken  place  within  that 
district,  and  for  payment  of  .5  per  cent,  on  the  gross  value  of  all 
siles  in  South  Africa.  The  plaintiff  was  summarily  dismissed  by 
the  defendants  in  January,  1913,  and  he  was  dismissed  upon  what 
the  jury  had  found  to  be  an  insufficient  pretext  that  he  was  doing 
other  work.  In  1912  the  defendants  made  arrangements  to 
join  forces  with  the  Australian  Wireless  Co.  That  was  to 
be  done  by  the  creation  of  a  new  company  to  take  over 
the  business  of  the  Australian  Wireless  Co.  and  the  business  of 
the  defendant  company  in  Australia  and  New  Zealand.  This 
arrangement  having  been  made,  the  defendant  company  found 
occasion  to  dispense  with  the  services  of  the  plaintiff,  by  which  he 
was  deprived  of  two  things,  one  of  which  was  the  prospect  of  a 
renewal  of  his  agreement  for  a  further  period  of  three  years,  and 
of  his  commission.  The  verdict  of  the  jury  had  left  undecided 
the  Fi  per  cent,  on  the  gross  value  of  sales  effected,  the  payments 
on  the  shipping  contracts  of  the  .tlO  per  ship,  and  the  fi  per  cent, 
cjmmission  on  the  payments  by  the  Shipping  Companies.  There  wm 
also  another  matter  connected  with  the  business  in  South  Africa. 
Council  then  dealt  in  detail  with  the  various  items  of  the  plaintiff's 
claim,  and  added  that  plaintiff  alleged  that  on  or  alraut  October 
23rd,  1911,  it  was  agreed  through  Mr.  Godfrey  Isaacs,  the 
managing  director,  that  the  plaintiff's  authority  should  ho  extended 
BO  as  to  include  South  Africa,  and  the  jury  had  decide!  that  (jues- 
tion  in  favour  of  the  plaintiff.  Upon  the  part  of  the  case  relating 
to  the  B  per  cent,  on  the  gross  sales,  certain  points  were  decided  in 
the  course  of  the  action.  First  of  all,  the  Judge  determined  a 
point  as  to  the  moaning  of  the  term  gross  values.  For  instance, 
there  was  an  item  of  four  stations  sold  to  the  Colonial  Offioe  for 
Fiji,  and  it  was  decided  that  the  gross  value  meant  the  oontraot 
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price.  Another  term  in  the  contract  was  interpreted  in  the  course 
of  the  action — the  meaning  of  5  per  cent,  payable  on  the  (frosB 
value  of  all  sales  effected  by  the  company  within  territory 
deeeribed.  The  question  as  to  what  was  meant  by  effected  arose 
in  reference  to  certain  field  stations  which  were  sold  to  the  Com- 
monwealth Government  of  Australia.  The  defendants  said  that  in 
fact  those  field  stations  were  sold  to  the  British  Government,  and 
that  therefore  it  could  not  be  said  that  the  sale  was  within  the 
territory  described  in  the  agreement.  The  plantiff's  answer  to  that 
was  that  although  the  contract  was  made  with  the  British 
Government,  it  was  made  on  behalf  of  the  Government  of  Aus- 
tralia, and  it  was  held  by  the  learned  Judge  that  it  was  a  sale 
effected  within  the  territory  described  in  the  agreement.  Accord- 
ingly, as  far  as  those  sales  were  concerned,  the  question  remained 
to  be  decided  as  to  what  was  the  amonnt  on  which  the  6  per  cent, 
was  to  be  calculated.  Then  there  was  the  question  as  to  what  was 
the  number  of  those  field  stations — whether  it  was  four,  or,  as  the 
plaintiff  alleged,  eight.  Oiher  questions  which  might  ba  said  to 
be  questions  of  principle,  were  left  to  be  decided  by  the  Referee. 
For  example,  there  were  questions  relating  to  the  sale  of  three 
ship  equipments  to  the  Commonwealth  Government  of  Australia 
in  May  and  July,  1910.  For  those  equipments  the  groBS  value 
was  £2,050,  and  the  commission  claimed  upon  them  was  £102  lOs. 
Tne  question  which  arose  with  regard  to  that  matter  was  this. 
The  actual  contract  was  dated  May  19th,  1910,  but  the  contract 
provided  that  the  work  was  to  be  done  and  the  price  paid  at  the 
later  date  (July).  Before  May  19th,  1910,  negotiations  had  been 
carried  on,  and  time  and  labour  had  been  spent  upon  them  ;  but 
the  plaintiff  submitted  that  in  ascertaining  the  date  at  which  the 
sale  was  effected  within  the  meaning  of  the  agreement,  they  must 
look,  not  at  the  period  covered  by  the  course  of  the  negotiations, 
but  at  the  date  of  the  signing  of  the  contract,  which  was  subse- 
quent to  the  agreement  with  the  plaintiff,  and  that  he  was,  there- 
fore, entitled  to  the  commission.  The  defendants  replied  that  the 
real  business  in  relation  to  the  sale  was  done  at  a  date  anterior  to 
the  date  of  the  agreement.  Another  question  related  to  the  in- 
stallation for  a  certain  New  Zealand  battleship.  That  ship  was, 
in  fact,  built  by  the  British  Government  by  means  of  money 
supplied  by  the  New  Zealand  Government.  The  ship  was  to  have 
been  the  gift  of  New  Zealand  to  this  country,  and  it  was  to  have 
been  the  gift  of  a  complete  ship,  not  one  in  which  there  remained 
something  to  be  done.  Oar  own  Government  had  an  agreement 
with  the  defendants,  by  which  they  made  a  fixed  annual  payment 
for  wireless  installation  of  ships.  When  the  wireless  wasin-rtalled 
npon  the  New  Zealand  ship  our  Government  said  that  it  was 
covered  by  the  general  agreement.  The  fact  was  that  the  money 
for  it  was  provided  by  the  New  Zealand  (Jovernment,  and  that  the 
money  found  its  way  to  the  defendant  company.  The  plaintiff 
was  therefore  entitled  to  his  commission  upon  it.  A  similar  ques- 
tion arose  with  regard  to  the  ships  of  the  Australian  Navy.  The 
Australian  Government  had  certain  ships  built  in  England  under 
the  supervision  of  the  Admiralty.  They  were  paid  for  by  the 
Australian  Government,  and  were  not  presented  to  the  British 
Government,  but  were  kept  as  parts  of  the  Australian  Xavy  for 
use  in  Australian  waters.  The  British  Government  put 
the  wireless  installation  upon  those  ships,  and  the  ques- 
tion arose  as  to  whether  that  transaction  did  not  come 
under  the  general  agreement  with  the  Marconi's  company.  The 
Australian  Government  had  paid  a  substantial  sum,  which  found 
its  way  to  the  defendant  company,  and  the  plaintiff  said  he  was 
entitled  to  his  commission  in  that  case  also.  Those  were  sales  of 
which  the  plaintiff  knew,  but  there  were  others  as  to  which  dis- 
covery was  not  yet  complete.  He  next  passed  to  the  sale  of  two 
high-power  stations  to  the  British  Government  by  the  defendant 
company.  Those  high-power  stations  were  in  connection  with 
what  was  intended  to  be  an  Impsrial  chain  of  wireless  stations — 
one  of  them  at  Singapore  and  the  other  at  Pretoria — and  the 
plaintiff  said  that  those  sales  were  within  his  territory,  ac3ording 
to  the  finding  of  the  jury,  and  that  they  were  effected  at  the  time 
the  contract  of  sale  was  made.  What  happened  there  was  that  the 
defendants  undoubtedly  did  not  receive  payment  for  those  stations 
under  the  contract  made  at  the  time,  and  the  reason  why  they  did 
not  had  become  a  matter  of  history.  To  put  it  generally,  the 
defendant  company  repudiated  their  contract,  but  the  plaintiff  had 
performed  his  part.  The  contract  was  made  on  July  19th,  1912. 
Eich  station  was  to  cost  £60,000,  and  the  defendants  were  to  have 
10  per  cent,  royalty  on  the  gross  receipts  for  a  period  ot  18  years. 
What  those  royalties  might  bi  expected  to  be  was  a  matter  of 
calculation.  On  the  whole  six  stations  the  royalties  were  estimated 
at  something  between  £4,000  and  £30,000  a  year.  Even  if  the 
smaller  figure  were  taken,  and  assuming  that  the  two  stations 
would  be  no  more  than  the  average,  each  giving  a  sixth  of  the 
whole,  they  might  be  expected  to  yield  £  1 ,300  a  year,  which,  for  a 
period  of  18  years,  would  give  £23,400.  The  royalties  were  only  a 
deferred  part  of  the  purchase  price  of  the  stations.  The  contract 
was  not  performed,  and  the  stations  were  not  erected,  for  the 
reason  that  the  defendants  repudiated  the  contract.  What 
happened  was  this :  There  was  a  provieion  in  the  contract 
whereby  it  was  made  to  require  the  sanction  of  the  House  of 
Commons.  There  was  no  provision  for  withdrawal,  nor  was  there 
any  provision  for  the  time  within  which  the  sanction  ot  the 
House  of  Commons  was  to  be  obtained.  After  the  making  of  the 
contract,  and  before  the  Parliamentary  sanction  had  been  obtained, 
the  defendants  made  known  to  their  shareholders  the  advantages  of 
the  contract,  and  immediately  after  that  date  the  scandal  arose 
as  to  the  American  Marconi  shares,  and  a  committee  of  inquiry  was 
appointed.  For  this  reason  it  appeared  to  be  an  unfavourable 
moment  to  invite  Parliamentary  approval  of  the  contract.  In  the 
result,  the  defendants  abandoned  the  contract,  but  the  plaintiff 
had  nothing  to  do  with  that.     Afterwards  when  a  calmer  atmos- 


phere prevailed  a  similar  contract  was  made.  The  plaintiff  said 
that  he  did  his  part,  and  was  entitled  to  his  commission,  notwith- 
standing the  fact  that  the  defendants  did  not  carry  ont  the  con- 
trac''.  Another  important  question  for  the  plaintiff  was  the  con- 
tract entered  into  for  the  sale  by  the  defendants  of  their  bnsiness 
in  Australia  to  a  new  company,  together  with  all  their  contracts 
with  the  Australian  and  New  Zealand  shipping  companies.  The 
plaintiff  submitted  that  the  sale  was  one  npon  which  he  was 
entitled  to  a  commission,  but  the  defendants  said  that  it 
was  not  a  sale  within  the  meaning  of  the  agreement,  and 
that  it  did  not  take  place  until  after  the  termination  of  the 
plaintiff's  agreement. 

Mb.  Hamilton,  the  plaintiff,  gave  evidence  as  to  the  royalties 
he  had  received  and  those  to  which  he  considered  himself  entitled 
in  respect  of  the  installations.  He  said  that  he  had  done  a  con- 
siderable amount  of  work  in  getting  the  Australian  Navy  equipped 
with  wireless  telegraphy.  In  1911  he  introduced  Mr.  Marconi 
and  Mr.  Godfrey  Isaacs  to  the  Ministers  of  Defence  on  their  visit 
to  this  country,  when  the  question  of  equipment  of  warships 
with  installations  was  discussed.  He  gave  evidence  as  to  the  part 
he  had  taken  in  obtaining  the  contracts  for  New  Zealand  and 
Australia  and  in  relation  to  the  high-power  stations,  and  said  he 
was  asked  by  the  defendants  through  Mr.  Godfrey  Isaacs  to  stay 
in  England  to  discuss  the  question  of  the  Imperial  chain,  the  result 
of  which  was  that  the  contract  was  made  on  July  19th,  1912, 
between  the  Marconi  Co.  and  H.M.  Postmaster- General. 

The  hearing  was  adjourned. 

( To  be  coniinued.') 


OsRAM  Lamp  Litigation. 
{Continued  from  page  42.) 

Mb.  Hobatio  Ballanttne  was  called  to  give  evidence  for  the 
defendants.  He  said  that  in  1904  there  was  no  manufacture  in 
this  country  of  incandescent  electric  lamps  made  with  anything 
but  carbon  filaments.  In  Vienna  an  osmium  filament  lamp  was 
made,  but  only  on  a  small  scale.  The  carbon  filaments  were  made 
by  the  soft-naste  process.  The  modern  hard-paste  process  was 
quite  different.  Tungsten  in  a  very  fine  condition  of  sub-division 
was  mixed  with  a  small  quantity  of  sticky  lubricating  substance. 
It  was  not  necessary  to  use  a  material  capable  of  making  a 
filament  by  itself.  This  mixture  of  metal  and  binder  was  rubbed 
together  in  a  cup  or  a  mortar  with  a  pestle,  and  when  the  mixing 
seemed  to  be  about  complete,  the  substance  was  passed  between 
steel  rollers  for  the  operation  of  calendering.  Thus  the  material 
was  reduced  to  a  leathery  consistency.  It  was  then  rolled  up  and 
put  into  the  chamber  of  a  hydraulic  press  capable  of  exerting  a 
very  high  pressure.  The  die  through  which  the  material  was 
pressed  consisted  of  a  diamond  finely  perforated,  and  as  the 
filament  was  pressed  through  the  die  by  the  press  it  was  received 
on  to  a  card.  By  this  time  the  filament  consisted  mainly  of 
metallic  tungsten,  which  adhered  together  because  of  the  pressure 
to  which  it  had  been  subjected  in  going  through  the  die.  The 
organic  material  with  which  the  tungsten  had  been  mixed  was 
merely  a  lubricant  to  enable  the  powder  to  be  forced  through  the 
die  in  the  form  of  a  filament.  Having  got  the  filament  to  that 
stage,  the  organic  substance  played  no  more  useful  part  in  the 
process. 

When  the  filament  is  made  by  the  hard  piste  process  described, 
said  Mb.  Tekbell,  and  is  brought  to  a  high  temperature,  do  you 
consider  that  is  carbonisation  '—In  my  opinion,  no.  The  pro- 
portion of  carbon  with  the  original  mixture  in  defendants'  process 
prior  to  any  evaporation  of  the  constituents  of  the  binder  amounts 
to  about  12  29  parts  for  100  of  tungsten  metal.  There  is,  of 
course,  no  carbon  as  sujh  present  in  the  filament,  but  the  con- 
stituents of  the  binder  contain  chemically  combined  carbon  to  that 
extent.  The  constituents  of  the  binder  are  to  a  large  extent 
volatile,  and  during  the  process  of  calendering,  followed  by  the 
drying  operation,  a  large  proportion  of  the  volatile  matters  are 
expelled  so  that  of  this  12  3  per  cent,  of  carbon,  which  they 
originally  contain,  only  about  2  per  cent,  of  carbon  is  left  before 
any  heating  tabes  place  at  all  beyond  the  drying.  Proceeding, 
witness  said  that  on  heating  in  the  furnace,  the  amount  of  carbon 
left  became  only  about  02  per  cent.,  so  that  to  him,  as  a  chemist, 
the  production  of  0-2  per  cent,  of  a  substance,  which  might  be 
called  carbon,  out  of  12-29  per  cent,  of  carbon  was  not  carbonising, 
in  the  sense  in  which  any  scientiest,  skilled  in  this  art,  would  have 
understood  it  in  1901. 

Later,  witness  said  that  he  had  made  a  filament  by  the  soft-paste 
proces^  which  he  understood  the  specification  sued  upon  to  mean. 
He  used  tungsten  of  coUouion,  which  he  denitrated  before  car- 
bonising the  filaments.  After  carbonisation  the  filament  contained 
8  per  cent,  of  carbon.  The  filament  was  then  brought  to  a  state 
of  bright  incandescence  in  an  atmosphere  ot  moist  hydrogen. 
After  the  carbon  had  been  burnt  out  the  filaments  were  left  more 
or  less  of  a  porous  character.  In  making  these  filaments  he  passed 
direct  current  through  them.  The  first  time  he  saw  filaments 
treated  in  bulk  by  external  heat  was  in  1913,  and  he  was  greatly 
surprised  to  see  filaments  produced  in  that  way  with  such  fine 
results  In  the  spacification  sued  upon  the  process  described  was 
substantially  the  process  described  in  Welsbach  except  that 
tungsten  was  substituted  for  osmium.  In  his  view,  the  conditions 
laid  down  in  Just  and  Hanaman  involved  a  soft-paste  process. 

Is  there  anything,  inquired  counsel,  resembling  Pope  s  process, 
either  in  the  plaintiffs'  specification  or  in  the  Welsbach  specifica- 
tion, or  in  anything  yon  have  ever  seen  .'-There  is  no  re^ 
resemblance  between  the  Pope  process  and  the  process  described 
either  in  Welsbach  or  in  the  plaintiffs'  specification. 

Proceeding,  witness  said  defendants'  process   differed  from  the 
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prooesB  in  Just  and  Hanaman  or  in  Welsbach  by  the  very  small 
quantity  of  binder  need,  in  the  difference  from  the  industrial 
point  of  view  of  the  process  and  plant  used  in  preparing  the 
filament,  and  by  the  continuous  working:  of  the  furnaces. 

This  continuous  working  of  the  furnaces  prevented  any  adven- 
titious moisture  getting  to  the  filaments,  as  it  was  said  to  do  in  the 
"  Z  "  case.  Moreover,  if  the  specification  sued  upon  were  wide 
enough  to  include  hard-paste  filaments,  there  was  no  suflBcient 
description  to  enable  him  to  make  a  filament  with  zinc-ohloride 
cellulose. 

You  did  your  best,  suggested  Mr.  Terrell,  and  so  far  as  fol- 
lowing the  directions  given  in  the  specification  went  you  utterly 
failed,  but  after  a  good  deal  of  practice  and  bringing  the  know- 
ledge up-to-date,  in  one  or  two  cases  you  succeeded  in  getting  some 
sort  of  a  filament  ? — Yes. 

Have  you  tried  cupro-ammonia  cellulose  and  tungstic  metal  ? — 
Yes,  and  I  agree  that  they  would  fail  with  hard  or  soft  paste  ;  but 
with  hard  paste  I  think  I  could  make  something  if  you  do  not  tie 
me  down  to  using  a  binder  at  all,  but  taking  a  little  water  and 
squirting  the  mixture. 

Now  assuming  that  you  use  the  class  of  binding  media  referred 
to  in  the  specification  sued  upon  and  produce  a  filament,  is  the 
equalising  process  a  necessity  ? — To  get  a  good  filament,  yes, 
because  the  filament  after  decarbonising  is  a  very  porous  irregular 
filament,  and,  in  fact,  when  you  switch  on  current  so  as  to  make  it 
incandescent,  you  see  as  a  rule  spots  of  bright  and  dull  illumina- 
tion. That  is  not  satisfactory  in  a  filament,  and  to  remedy  the 
defect  equalisation  of  some  sort  is  necessary. 

Witness  was  then  cross-examined  by  Mr.  Walter.  He  said  he 
did  not  know  that  Welsbach  had  used  gum  for  his  binder  in  1904. 
In  a  subsequent  specification  for  making  a  filament  of  oxide  and 
metal,  Welsbach  did  suggest  gum. 

As  you  make  a  material  stiffer,  suggested  counsel,  the  pressure 
required  to  squirt  it  becomes  greater? — If  you  start  at  the  soft 
paste  stage  you  can  increase  the  thickness  of  your  paste  over  a 
large  range  of  consistency,  and  still  be  able  to  extrude  it  through 
the  jet  by  means  of  the  usual  app:u-atus  and  get  a  filament.  But 
the  apparatus  sets  a  limit  to  the  increase  of  stiffness  to  which  you 
can  go. 

With  soft  paste  you  simply  use  materials,  pressures,  and  so  on 
of  a  strength  requisite  to  squirt  a  very  soft  plastic  material  1 — Yes. 
In  the  other  you  use  the  identical  apparatus  strengthened  ? — 
No.  Whether  you  look  at  the  process  from  the  practical,  the 
technological,  or  the  scientific  standpoint  they  are  two  totally 
different  things. 

In  1904  was  what  yon  now  know  as  the  hard-paste  process 
perfectly  well  known  ? — Not  to  my  knowledge. 

Take  Welsbach  13,116  of  1898  ;  he  is  directly  telling  you  to  keep 
down  your  binding  agent  as  well  as  you  can  ? — Yes,  but  not  for 
making  a  metal  filament.  This  is  a  composite  filament  composed 
of  oxide  of  thorium  with  so  much  metallic  tungsten  as  will  make 
it  conductive.  Witness  added  that  he  did  not  say  that  there  were 
not  in  1904  known  methods  of  making  stiff  mixtures  of  materials 
which  were  used  to  form  into  rods. 

Should  I  be  wrong,  inquired  counsel,  in  saying  that  from  1898 
to  1904  there  were  an  immense  number  of  people  at  work  on 
filaments  1 — There  certainly  were  a  large  number  of  specifications 
published  between  those  dates. 

From  189S  to  1!I31,  although  the  suitability  of  tungsten  was  well 
known,  nobody  has  described  how  to  make  up  a  tungsten  filament 
by  a  built-up  process  .' — No. 

Gnlcher  used  another  metal  of  the  platinum  group,  and  he 
pointed  out  that  for  the  purpose  of  sintering  a  metal  filament 
there  was  no  need  to  use  an  electric  current  7— Yes,  in  the  pre- 
paration of  his  iridium  filament. 

H  ive  yon  ever  tested  the  effl  uent  gas  that  passes  from  the  bottom 
of  the  furnace  in  defendants'  hydrogen  process  .' — By  analysis,  no. 
Temperatures  such   as   you   obtain   in   defendants'  furnace  are 
anffioient  to  cause  steam  to  oxidise  carbon  ? — I  think  they  are. 

Pbof.  F.  6.  DONNAN,  Professor  of  Physical  and  Inorganic 
Chemistry  at  University  College,  said  in  evidence  that  there  was 
no  distinction  between  plaintiffs'  method  of  removing  carbon  from 
the  filaments  and  one  of  those  described  in  Welsbach.  A  con- 
siderable difference  existed  between  the  method  of  heating  the 
filaments  by  current  and  that  of  heating  them  by  external  heat. 
Where  the  filaments  were  composed  of  a  relatively  non-cohorent 
material  heating  by  direct  current  would  be  the  better.  But  in 
the  defendants'  process,  when  the  filaments  were  put  into  the  first 
furnace,  heated  up  to  950°  C,  only  the  non-volatile  portion  of 
the  binder  remained.  This  was  not  removed  by  the  action  of  steam 
or  water  vapour  as  prescribed  in  the  specification  sued  upon. 

Mb.  a.  C.  Cfiapman  also  gave  evidence.  Generally,  he  said  he 
agreed  with  what  Mr.  Ballantyne  hid  said, 

Mil.  F.  J.  Gill,  of  Peoplts  Hall  Works,  Birmingham,  said  in 
evidence  that  between  190K  and  1909  he  had  studied  the  specifi- 
cation sued  upon  with  a  view  to  putting  the  directions  given  in 
it  into  practice.  He  used  the  soft  paste  method  in  his  experi- 
ments, thinking  that  to  be  indicated,  carbonised  the  filament  so 
obtained  and  treated  it  in  an  atmosphere  of  steam  and  hydrogen 
to  remove  the  carbon. 

What  was  the  result,  inquired  Mn.  HroHics  /—Witness  :  It 
burned  out  very  rapidly. 

What  do  you  mean  by  that/— It  scintillated.  It  oxidised  the 
carbon  particles  so  rapidly  that  it  caused  scintillation  and  the 
filament  broke. 

CrosB-cxfimincd  by  Mil.  Wai.tkh,  Witness  said  that  ho  knew  the 
Odram  <'a.  had  made  filaments  on  a  largo  scale,  but  ho  oonid  not 
tell  when  they  started. 

Did  yon  ever  make  a  filament  under  that  spcoiQcatlon  .'—No,  I 
wu  never  suocoufal  in  getting  a  filament. 


Do  you  know  they  were  being  made  by  the  Osram  Co.  in  1908  ? 
— They  were  making  them  by  a  process  unknown  to  me. 

Mr.  T.  a.  Rose  also  gave  evidence  from  a  filament-maker's  point 
of  view.  He  said  he  first  heard  of  metal  filaments  being  made  in 
this  country  in  1908,  or  about  then.  For  the  purpose  of  this 
action  he  had  taken  the  specification  sued  upon  and  tried  to  make 
a  filament  in  the  way  he  would  have  put  it  into  practice  in  1904. 
Without  importing  into  the  specification  any  knowledge  of  hard 
paste,  which  did  not  exist  in  1904,  he  had  done  his  best  with  the 
specification.  In  most  cases  he  failed  entirely.  In  others  his 
results  could  only  be  called  filaments  by  courtesy. 

In  your  experience  as  a  practical  lampmaker,  inquired  Mr. 
Tekeell,  are  there  enough  instructions  in  that  specification  to 
enable  a  filament-maker  to  make  filaments?— I  should  say  no. 

This  concluded  the  evidence. 

Counsel  having  addressed  the  Court  for  their  respective  olienta, 
his  Lordship  reserved  judgment. 

{To  be  continued.) 


Bristol  Tramways  and  Carriage  Co.,  Ltd. 
Mb.  Justice  Neville,  in  the  Chancery  Division  on  Tnesdaf, 
July  13th,  sanctioned  a  petition  by  this  company  to  an  extension 
of  its  memorandum  and  articles  enabling  the  company  to  manu- 
facture aeroplanes,  armed  motor-cars  and  the  like,  and  supply 
electricity  to  others. 

The  matter  was  before  the  Court  on  June  8th,  when  his  Lord- 
ship expressed  his  approval  of  the  alteration,  but  notice  of  the 
necessary  meetings  of  the  company  had  not  been  given  in  time. 

Mb.  Claitson,  K.C,  In  support,  stated  that  fresh  meetings  had 
been  held,  which  were  duly  in  order,  and  his  Lordship  made  the 
order  as  asked. 


CRACKED     AND     SEIZED     PISTONS     ON 
DIESEL    ENGINES. 


The  following  is  an  abstract  of  the  remarks  made  by  Mr.  Gso. 
E.  WiNDELER  (Chief  Engineer  to  Messrs.  Mirrlees,  Bickerton 
and  Day,  Ltd.)  before  a  meeting  of  the  Diesel  Engine  Usbbs' 
AssociATio.N  last  month  :— 

In  dealing  with  the  internal-combustion  engine  as  &  heat 
motor,  the  points  of  difference  between  it  and  the  steam 
engine  are  considerable.  In  the  steam  engine,  to  obtain  the 
most  economical  results,  evei-ything  possible  is  done  to  keep 
the  temperatures  of  the  cylinder  liner,  piston  and  ports  for 
the  incoming  steam,  and  all  surrounding  spaces,  aa  near  as 
possible  to  the  temperature  of  the  live  steam. 

Now,  in  the  internal-combustion  engine  (in  this  particular 
instance  I  will  deal  specially  with  the  Diesel  engine)  every- 
thing possible  is  done  to  keep  down  the  temperature  of  the 
cylinder  liner,  cylinder  cover  or  breech  end,  exhaust  valves 
and  exhaust  passages  which  are  in  contact  with  the  fuel  or 
gases.  In  some  tyi>es  the  pistons  are  water  or  oil  cooled.  In 
a  well-designed  Diesel  engine  40  per  cent,  of  the  heat  unite 
admitted  to  the  combustion  space  is  absorbed  in  useful  work. 
Of  the  remainder,  25  per  cent,  passes  to  the  exhaust  and  35 
per  cent,  passes  away  to  the  circulating  water  and  is  lost  in 
radiation,  so  that  almost  as  much  heat  has  to  be  absorbed  by 
the  cooling  water  as  is  developed  in  useful  work;  therefore 
special  attention  has  to  be  paid  to  water-cooling  arrange- 
ments to  ensure  that  the  circulation  is  thorough  and  that  no 
air  or  steam  ixK-keting  is  likely  to  occur,  and  to  the  arrange- 
ments to  prevent  short-circuiting  in  the  water  circulation, 
otherwise  certain  parts  aie  liable  to  become  overheated 
locally. 

In  the  course  of  our  investigations  we  found  that  the  major 
portion  of  the  defects  that  had  arisen  on  cylinder  covers  and 
pistons  was  duo  to  serious  deixisits  having  been  allowed  to 
form  in  the  water  spaces  of  the  cylinder  covers  and  on  the 
cylinder  liners,  and  ultimately  we  came  to  the  conclusion  that 
sucli  deposits  were  not  formed  on  the  liuers  and  cylinder 
walls  during  the  time  the  engine  was  working,  but  after  the 
engine  was  shut  down.  Naturally,  the  piston,  cylinder  cover, 
valves,  and  such  parte  as  are  iu  contact  with  the  combustion 
space  must  have  a  largo  number  of  heat  units  stored  in  them ; 
when  the  engine  is  shut  down  those  heat  unita  are  absorbed 
by  the  water  which  remains  in  the  jacket,  the  quantity  of 
which  is  comparatively  email,  and  a  very  considerable  rise  in 
temperature  takes  place,  in  fact,  sufficiently  high  in  the 
majority  of  ca.ses  to  throw  down  tlie  salts  which  were  held 
in  solution  in  the  water.  Wo  wrote  to  the  various  users  of 
our  engines  suggesting  to  them,  where  the  circulating  water 
was  known  lo  be  of  a  con.siderable  hanlnoss,  that  they  should 
run  water  through  the  water  spaces  for  sonic  time  after  the 
engine  was  shut  down — with  the  most  happy  results.  Most 
Diesel  engine  users  have  now  adopted  this  system,  to  their 
advantage. 

I  have  myself  inspected  a  cylinder  rover  wliich  contained 
a  water  space  about  G  in.  deep,  and  found  a  deposit  5  in. 
thick  in  the  wat<>r  space.  Naturally,  the  cover  liad  cracke<i. 
The  aforesaid  sugRostion  was  adopted  in  this  particuhir 
station,  and  the  re-sult*  have  l)een  very  salififactory  inde<xl. 

In  on  intcmai-combustion  engine  without  a  water-coolod 
piston,  the  heat  units  that  have  been  abaorbed  by  the  pietoo 
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crown  must  of  necessity  be  dispersed  from  the  crown  down 
the  body  of  the  piston,  and  passed  away  through  the  liner  to 
the  water  space  by  the  contact  that  the  piston  lornis  with  the 
Jiner.  It  is,  therefore,  necessary  to  study  carefuLv  the 
design  of  the  pist.ni  head  to  obtain  the  best  "results.  .\t  the 
same  time,  the  piston  must  be  designed  in  such  a  wav  that 
the  load  that  is  applied  to  the  ciown  shall  bo  transmitted  to 
the  erosshead  pin  w  hich  attaches  to  the  connecting  ixid,  with- 
out causing  any  distortion  of  the  piston,  which  has  to'  main- 
tain its  roundness  to  enable  it  to  w-ork  without  trouble  in  an 
accurately  bored  cylinder. 

In  laige  engines  such  as  we  have  under  discussion  it  is 
necessary  to  have  a  fairly  heavy  section  of  material  to  enable 
the  heat  units  to  pass  away  in  the  time  available,  so  as  to 
prevent  undue  heating  of  that  part  of  the  piston  which  is  in 
contact  with  the  gases. 

In    fig.    1   is  shown   a   piston   with   the  usual   dished    top 

■-':ih    is    supported    by    four    radial    ribs,     two    ribs    being 

I. 'd  down  to  the  piston  pin  boss  so  as  to  form  a  more  or 

1  igid  connection  between  the  piston  crown  and  the  pistfjn 

to  enable   tlie   forces   to  be   transmitted  direc't  with  the 

iiiiuiu  amount  of   distortion.     It  will  be  noted    that  this 

n  is  comparatively  thin  in  the  crown  and  in  the  body, 

r....i   when  fitted  to  a  number  of  engines,  was  found  to  work 

admirably;   but  ultimately   distortions  app»>ared   between   the 

ill's,  and  it  was  deemed  advisable  to   modify  the  design  to 

thit  shown  in  fig  '2,  in  which  six  radial  ribs 'are  carried  well 

i!   w  n  the  body  of  the  piston  from  the  crown,  two  being  carried 

t^  i  the  piston  pin  bos-s.  with  a  thicker  rib  behind  the  main  rib 

to  assist  in  the  transmission  of  the  load.     The  piston  crown 

was  made  slightly  thicker,  and  generally  this  design  has  been 


also  pernuts  of  umform  expansion.  The  upper  portion  of  the 
piston  IS  carefully  bedded  on  to  the  lower  portion,  and  caro 
lias  been  taken  to  have  sufficient  contact  area  to  allow  for 
rapid  heat  transmission.  Tlie  internal  cone  thus  formed  in 
the  head  is  hlled  with  asbestos  to  prevent  the  heat  bein-' 
thrown  down  from  the  crown  of  the  piston  on  to  the  conaect"- 
J"?  '■°<J  Rearing.  Ihis  design  has  several  advantages  one 
being  that  different  qualities  of  materiul  inav  be  used  for  the 
upper  portion  of  the  piston  and  th<.  lower  poVti(iii.  The  other 
IS  that,  should  any  cracks  develop,  it  is  a  comparatively  simple 
and  inexpensive  matter  U>  replace  the  top.  As  will  be  readily 
understood,  the  lower  portion,  which  acts  as  a  croeshead 
must  necessarily  be  of  a  quality  of  iron  which  is  hard  and 
which  will  attain  a  high  polish  when  ninning,  and  not  wear 
readily ;  the  upper  portion  should  be  of  a  material  capable  of 
resisting  heat  stresses. 

Pig.  5  shows  a  similar  devsign  as  adopte<l  on  the  12  in 
pistons.  When  these  modifications  were  carried  out,  a  number 
of  experiments  and  analyses  were  made  by  our  laboratory 
with  the  different  qualities  of  material  used,  and  careful 
records  were  taken  of  such,  and  when  anv  defects  developed 
wo  were  able  to  trac-e  the  particular  quality  of  miitcrial  that 
■ivas  used.  By  this  comparative  method  we  were  able  to  arrive 
at  a  more  or  less  definite'  conclusion  as  regards  the  quahtv  of 
liiatenal  which  best  .suited  the  purpose.  Ultimate  experi- 
"{.♦'Dts  proved  that  east  irons  containing  high  percentages  of 
phosphorus  were  most  unreliable,  and  further  investigations 
proved  that  the  elimination  of  phosphorus  would  to  a  lar^e 
extent,  remove  the  difficulty  of  cracks  developing. '  Great  care 
IS  taken  by  us  in  controlling  the  mixtures  that  are  ueed,  and 
each  batch  of  pistons  and  cylinder  covers,  liners,  etc.,  is  care- 
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satisfactory,  but  at  times  cracks  have  developed  in  the  piston 
top;  sometimes  the  cracks  have  taken  a  circular  form  round 
the  base  ot  the  centre  cone  which  is  formed  in  the  piston 
bucti  cracks,  however,  are  not  of  serious  import,  and  pistons 
which  have  cracked  in  this  manner  have  been  in  use  for 
twelve  or  fifteen  months  without  any  trouble,  a  slight  blowing 
taking  place  when  starting  up,  which  ceases  after  the  piston 
top  bas  become  heated,  evidently  the  expansion  closing  up 
the  crack.  But  a  more  .serious  state  of  affairs  exists  when 
the  piston  cracks  either  radially  or  diametrically,  as  it  is  hablo 
to  cause  seizures  in  the  cylinder  owing  to  the  piston  losing 
itj  rigidity,  and  consequently  its  symmeti-j-.  It  is  de.sirable 
imder  such  circumstances  immediately  to  shut  down  an.l 
remove  the  piston. 

i'igs.  1  and  2  refer  to  a  piston  1'2  in.  in  diameter; 
Hg.  o  shows  a  piston  20  in.  in  diameter,  the  design  of 
which  was  eimikr  to  the  13  in.,  but  the  piston  crown  was 
supported  by  a  number  of  circular  ribs  projecting  into  the 
interior  of  the  piston.  Radial  ribs  were  also  carried  down 
irom  the  crown  of  the  piston  to  the  piston  pin  boss.  This 
piston  at  first  appeared  to  be  quite  satisfactory,  but  it  was 
ncticed  on  examining  a  number  of  castings  that  slight  cracks 
had  taken  place  aeidss  the  tips  of  these  ribs,  and  on  examin.i- 
tion  it  was  found  these  cracks  had  been  .set  up  by  the  cooling 
ol  the  casting. 

]     A  number  of  such  castings  were  broken  up  and  found   t.) 

U-ontain  many  flaws.     It  was,  therefore,  decided  to  cast   the 

» piston  in  two  portions,  and  diagram  4  illustrates  the  type  of 

I  piston   which   is    now    generally   adopted    by   the   finu.     The 

upper  portion  is  secured  to  the  main  body  of  the  piston  by  six 

"I  f^\  square-necked  studs;  the  object  of  the  square-necked 

stud,  which  fits  into  a  square  hole  in  the  body  of  the  piston, 

s  to  ensure   that   the  stud   itself  will  not  come  out   or  get 

'lack  when  the  engine  is  at  work. 

The  design  of  this  piston  top  is  somewhat  novel,  inasmuch 

a  there  are  no  ribs  embodied  in  the  design,  the  support  to 

he  crown  of  the  piston  top  being  obtained  by  throwing  out  a 

:"°''^?l-cyhndrical    chamber,    which    also   has    the    advantage 

hat  it  forms  another  lane  by  which  heat  units  can  reach  the 

"'dy  of  the  piston  for  transmission  to  the  water  spaces.    It 


fidly  analysed,  and  records  taken  by  our  laboratory  so  as  to 
ensure  consistency  of  the  material  as  desired. 

We  have  in  the  works  an  admirably  equipped  laboratory 
where  analyses  of  metals,  fuel,  and  lubricating  oils  are  care- 
fully caiTied  out  and  difficulties  investigated.  In  this  labora- 
tory is  fitted  one  of  om-  standard  engines,  which  enables  this 
department  to  carry  out  tests  on  different  qualities  of  material 
under  actual  working  conditions.  Extensive  tests,  on  different 
grades  and  qualities  of  fuel  oils  which  are  sent  to  us  from  all 
parts  of  the  world,  are  also  carried  out.  Quite  recently  we 
had  this  engine  running  on  liquid  tar  and  on  tar  oils,  "with 
satisfactory  results. 

Seizures  of  pistons  almost  invariably  are  due  to  heating  of 
the  piston  pin  and  its  bearing,  and  take  place  almost  imme- 
diately after  starting  up.  The  opinion  we  have  formed  is 
that,  when  an  engine  has  been  set  to  work  and  shut  down,  the 
heat  stored  in  the  piston  body  is  thrown  do^vn  and  tends  t<> 
evaporate  the  oil  in  the  top  end  bearing,  with  the  result  that 
when  the  engine  starts  up  again,  this  particular  bearing  is  not 
amply  supplied  with  lubricating  oil.  .Again,  running  the  circu- 
lating water  through  the  engine  after  shutting  down,  tends  to 
minimise  this  difficulty. 

In  our  enclosed  type  of  engines,  where  forced  lubrication  is 
used,  this  difficulty  is  to  a  large  extent  removed  by  the  fitting 
of  a  hand  lubricating  pump,  by  means  of  which  lubricating  oil 
under  pressure  can  be  pumped  to  all  the  bearings,  including 
the  piston  pin  bearing,  whilst  the  engine  is  being  barrcxl  round 
into  its  starting  position  before  being  started  u]). 

As  proof  of  our  contention  that  the  heating  of  this  bearing 
is  generally  the  cause  of  such  seizures,  I  may  mention  that 
the  abrasions  generally  show  seizure  to  have  taken  place  at 
four  points  of  the  circumference  of  the  piston  and  liner,  and 
if  careful  note  is  taken  of  the  position  of  these  abrasions,  it 
will  be  found  that  they  occur  at  the  point  where  the  piston 
pin  bosses  join  on  to  the  thinner  section  of  the  body  of  the 
piston.  .At  this  point  there  is  a  comparatively  sudden  reduc- 
tion in  the  section  of  material,  allowing  one  portion  of  the 
piston  to  be  extremely  rigid,  and  the  other  portion  more  or 
less  flexible ;  when  seizures  take  place  the  piston  pin  becomes 
overhe:ite<l.  and  liy  lea.snn  of  its  friction  St  in  the  piston  body, 
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plus  its  greater  .coeilicicnt  of  expansion,  causes  an  extension 
to  take  place,  which  forces  the  piston  out  of  shape,  flattens 
the  crossbead  portion  of  the  piston  body,  and  causes  distortion 
-  to  occur  at  the  four  points  referred  to.  If  the  engine  is  not 
.shut  down  quickly,  other  .seizures  are  liable  to  occur,  but  the 
main  seizures  will  almost  invariably  be  found  to  occur  at 
these  four  points. 

When  piston  sei^iures  do  occur,  it  is  desirable  that  the  con- 
necting-rod bolts  should  be  carefully  examined,  as  extension 
of  the  length  of  the  bolt  is  likely  to  take  place,  and  if  exami- 
nation is  not  made,  ultimately  fractures  of  the  bolts  are  likely 
to  occur,  with  most  disastrous  results. 


WAR    ITEMS. 


War  Loan. — The  Underf;round  Railways  and  allied  coin- 
puiiits  have  applied  for  .£400,000  of  the  new  War  Loan  in 
.■KUlition  to  a  like  amount  of  the  original  loan,  which  is  being 
converted. 

Messrs.  T.  Bolton  &  Sons,  Ltd.,  of  Widnes,  are  making 
a  free  gift  of  War  Loan  coupons  and  scrip  vouchers  to  their 
2,000  employes,  the  total  cost  to  the  firm  being  .£10,000. 
They  are  presenting  a  £5  coupon  to  each  eniDloye  over  18 
years  of  age,  and  three  scrip  vouchers  of  £\  each  to  each 
emplove  under  that  age,  who  is  still  in  the  employ  of  the 
company  at  the  end  of  the  j'ear,  reserving  the  right  to  with- 
hold same  in  cases  of  misconduct  or  neglect  of  work.  The 
object  is  to  enable  the  men  -to  lay  by  something  for  them- 
selves and  encourage  them  to  do  their  best  in  turning  out 
work. 

The  Walsall  Tramwavs  Committee  has  decided  to  invest 
i£l5,000  in  the  War  Loa'n. 

The  Hammersmith  B.C.  has  invested  .£3,000  of  the  elec- 
tricity reserve  fund  in  the  new  \\'ar  Loan. 

Messrs.  W.  T.  Henley's  Telegraph  Works  Co.,  Ltd., 
applied  for  .£77,000  of  the  new  War  Loan. 

Aberdeen  Town  Council  Electricity  Department  has  in- 
vested i5,000  in  the  War  Loan. 

It  is  announced  that  Messrs.  Willans  &  Robinson,  Ltd., 
have  applied  for  .£15,000  of  the  War  Loan.  Both  this  firm 
and  the  British  Thomson-Houston  Co.,  Ltd.,  are  offering 
facilities  to  their  workpeople  at  Rugby  to  buy  vouchers. 

As  stated  in  the  report  of  the  annual  meeting,  appearing 
on  another  page,  the  General  Electric  Co.,  Ltd.,  has  ap- 
plied for  jelOO,000  in  the  new  War  Loan,  in  addition  to  the 
i;l00,000  alreadv  held  in  the  original  Loan. 

Kettering  U.D.C.  last  week  decided  to  apply  for  .£2,200 
worth  of  War  Loan  at  4'  per  cent. — 1925-45,  the  money  to 
be  taken  out  of  the  electric  lighting  reserve  fund. 

Other  subscribers  are  as  follows: — 

Vicker.s,   Ltd ^100,000 

Western  Electric  Co.,    Ltd 25,000 

Marconi's  Wireless  Telegrapli  Co.,  Ltd.  ...      50,000 

Phosphor  Bronze  Co 7,000 

British  Ever- Ready  Co 6,000 

Women  in  German  Electrical  Factories. — The  "  Daily 
Telegraph  "  Berne  correspondent,  referring  to  the  increasing 
employment  of  w^oinen  in  German  factories,  says: — "  Women 
are  now  employed  on  some  of  the  largest  German  electro- 
technical  factories,  metal  works  and  iron  works,  even  for 
labour  which  it  is  doubtful  that  they  are  physically  strong 
enou)»h  to  permanently  stand."  Our  readers  are  alrea<ly 
aware  that  for  years  past  a  considerable  number  of  wonun 
workers  have  Ijeen  emplojied  in  the  .A.E.G.  factories.  Pre- 
sumably the  Berne  correspondent  means  that  the  number 
of  such  workers  has  been  increased. 

Trade  Openings  Abroad. — France:  An  agent  at  Lyons 
wishes  to  secure  the  representation  of  United  Kingdom 
manufacturers  of  glassware  for  electrical  installations.  Ap- 
plications should  be  made,  in  the  first  instance,  to  the  Board 
of  Trade  Commercial  Intelligence  Branch  in  London,  and 
subsequently  to  the  British  Consulate  ;it  Lyons. 

Italy:  A  firm  wishes  to  represent  United  Kingdom  manu- 
facturers of  water  meters,  electrical  measuring  instruments, 
and  other  technical  articles  for  tramway,  railway,  and  dock- 
yard use;  also  metals,  worked  and  unworked.  .Application 
should  b<-.  made,  in  the  first  instance,  to  the  Board  of  Trade 
C^ummercial  Intelligence  Branch  in  London,  and  subse- 
quently to  the  British  Consulate  at   Milan. 

("anada:  A  Montrc.'d  firm  wishes  to  represent  United 
King<lom  makers  of  sleel  laix'  to  be  used  for  covering  1c:k1 
.■leclrical  cables.  .'\pplicatit>n,  in  the  first  instance,  to  the 
Board  of  Trade  Commercial  Intelligence  Branch,  in  London, 
and  subscuuently  lo  H.M.  Trade  Commissioner  for  Canada, 
3,  li<'.iver  llall  Squar<-,  Montreal. 

.Australia:  A  firm  of  agents  in  Brisbane  wants  to  repre- 
sent Brilisli  makers  of  boiler  covering  ami  bal.ila  beltmg. 
A  second  Brisbane  firm  wants  to  rei>re.sent  in  Australia 
British  tiiakers  of  dynamos,  starters,  switches  and  lamps. 
Anplicalion,  in  the  first  instance,  to  l>e  m.ide  to  the  Board 
of  Trade  ("ommercial  InlcHigencc  Br;mch  in  London,  and 
subsequently  lo  H.M.  Trade  Commissioner  for  Australia, 
81,  Pitt  Street,  Sydney. 

Metal  Contracts:  Australian  Complaint.— Rcuter  dis- 
patches from  Melbourne  appearing  in  the  <laily  papers  siiow 
that  Mr.   Ihighcs,   Ihc  Fwleral  Altorney-Genernl,  complsitii 


of  the  Imperial  Government's  inaction  regarding  metal  con 
tracts.  He  declares  that  German  influence  still  prevails, 
and  that  it  would  be  much  more  satisfactory  if  the  Imperial 
Government  declared  its  policy  regarding  metals. 

A  Canadian  View  of  the  Future. ^.At  the  recent  conven 
tion  of  the  Canadian  Manufacturers'  Association,  says  the 
"  Financial  Times,"  many  important  questions  relating  t 
the  industries  of  the  Dominion  were  discussed  and  a  nuin 
Ix'r  of  reports  of  committees  of  the  .Association  were  reac 
In  an  address  in  which  he  gave  some  views  on  the  outloo 
for  Canadian  manufacturers,  Mr.  E.  G.  Henderson,  th 
retiring  President  of  the  .Association,  expressed  his  judgmer 
as  follows: — "  We  should  prepare  ourselves  for  a  period,  n( 
necessarily  of  hard  times,  but  of  tension,  that  will  call  for  a 
the  resourcefulness  and  enterprise  we  can  command.  I  fel 
it  will  be  a  period  that  will  witness  on  a  considerable  seal 
the  weeding  out  of  inefficiency,  and  place  us  under  th 
necessity  of  cheapening  our  methods  of  production  and  in 
proving  the  quality  of  our  products.  For  this  reason  I  al 
tach  great  importance  to  the  proposal  that  we  should  equi 
ourselves  quickly  and  effectively  for  undertaking  researc 
work  of  <v<TV  kind  relating  to  our  resources." 

War=Time  "Contract  Prices.— The  Camberwell  Borou^ 
Council  approached  the  Local  Government  Board  for  the 
sanction  to  pay  certain  contractors  extra  amounts  owing  | 
the  abnormal  conditions  created  by  the  war.  The  Boat 
havei  replied  that,  in  the  exceptional  circumstances,  shoul 
the  Council  decide  to  make  any  payment  to  a  contractt 
in  excess  of  the  amount  due  under  the  cpntract,  it  shoiil 
be  considered  by  the  Public  Auditor  at  the  audit  as  to  i! 
reasonableness,  as  in  the  case  of  other  payments  for  good 
supplied  or  for  work  done.  The  Board  did  not  think  thi 
payments  of  this  kind  should  be  sanctioned  by  them  l>efor 
the  audit,  so  as  to  prevent  them  being  withdrawn  from  th< 
auditor's  review.  Under  these  circumstances,  the  Counci 
decided  to  make  certain  extra  payments  to  their  contractor! 
above  the  contract  prices,  subject  to  the  contractors  givinj 
an  undertaking  that,  if  the  auditor  declined  to  sanction  th< 
extra  amount,  thev  would  refund  it  to  the  Council. 

Board  of  Trade'  Inquiries.— List  No.  28,  issued  by  th« 
Board  of  Trade  Commercial  Intelligence  Branch,  contaia 
inquiries  for  the  sources  of  supply  of  the  following  goods:- 

ISrass  and  iron  p.irts,   sm.ill.— l''irms  wanled  to   do  the  m,-ii:hining. 

Insulating  brushes  and  washers. 

.Small   com.nutatcrs. 

.Small    dvnamo  armatures. 

"  Pr.ssp.ihn  "  or  insulating  cardboard. 

.•Muniinium  bronze  wire  in  fine  sizes. 

Restricted  Lighting.— At  Whitley  Bay  Police  Court  on  tlv 
7th  inst.,  Robert  Simpson,  manager  of  the  Tynemouth  ant 
District  Tramways  Co.,  and  Thomas  Richardson,  a  drivei 
under  the  company,  were  charged  with  having  failed  to  re 
duce  the  inside  lights  of  an  electric  car  at  Whitley  Bay  a 
11.30  p.m.  on  June  19th.— Inspector  Jackson  said  there  wer.' 
three  bright,  unsliadod  lights  inside  the  car,  and  one  on  ih. 
rear  platform.  Onlv  one  blind  on  one  side  nearest  to  th. 
sea  was  drawn.  There  was  more  light  than  was  necessary 
Since  that  date  there  had  been  a  great  improvement, 
some  of  the  cars  were  without  lights. — Mr.  Simpson  sai. 
he  h.ad  an  interview  with  the  military  authorities  in  January 
and  they  experimented  with  two  cars.  They  trietl  variou! 
methods  of  shading,  and  in  addition  reduced  the  number 
lights  by  half.  He  was  not  aware  of  any  new-  order,  bu 
w-as  willing  to  adopt  any  practicable  suggestion  to  conipl 
with  the  wishes  of  th^  authorities. — The  defendant.  Rich 
ardson,  said  ho  had  no  control  orer  the  lighting  of  the  cars 
— Tlw  Chairman  of  the  Ix-nch  said  they  thought  the  com 
pany  were  now  attempting  to  keep  down  the  lighting,  bu 
previously  they  had  not  done  as  much  as  they  might. — Mr 
Simpson  was  fined  20s.,  and  the  charge  against  the  driv 
was  dismissed. 

Manchester  Companies  with  German  Capital. — -At  a  meet 
ing  of  the  Maiiclu-sler  City  Council  last  week,  some  discusr 
sion  took  place  resixcting  the  constitution  of,  and  the  origi 
of  capital  in,  certain  firms  with  whom  it  was  proposed  t 
place  contracts,  and  the  question  was  adjourned  for  a  month 
the  town  clerk  uiulertaking  to  asc^'rtain  from  Soniersel 
House  the  proporlitin  of  German  capital. 

A  Leeds  Roll  of  Honour.— A  roll  of  honour  has  been  pre 
pared  of  those  memlxTs  of  the  Ixwis  City  Tramways  wh( 
have  joined  the  .Army  or  Navy.  The  naities  of  604  men  art 
inscriljed  in  gilt  letters  on  a  handsome  wooden  tablet,  lev 
gether  with  the  position  they  occupied  on  the  tramway  sta 
and  there  present  milil:irv  r.ink  and  regiment. 

The  Canals  in  M'ar  Time.— In  the  early  d.nys  of  the  w 
the  W.'iterways  .Association,  with  characteristic  enterprls 
obtainetl  the  ear  of  the  Government  for  a  suggestion  tha 
when  it  liecame  necessary  artificially  to  create  emplovme^ 
for  the  working  classes,  the  development  of  our  inland  wat« 
ways  should  Ix'  considered  a  suitable  relief  work.  Instead  ^ 
the  .scarcity  of  emplovmeni  then  anticipaleil,  there  is,  iicri>r( 
ing  to  the  "  Birmingham  Post,"  a  d.arth  of  hands  to  f.'iri 
on  the  essential  services  of  the  country,  and  even  on  th« 
present  limited  scale  the  can.ds  could  do  with  many  mcK 
men  efficiently  to  afford  the  c.-irrving  facilities  of  whic 
they  atvi  capable.  Like  the  railwavs,  they  have  lost  larj 
nunilH'rs  of  Iheir  voimgest  an<l  sti  ongest  workmen.  Rl 
despite  the  heavy '  handicap  untler  which  the^y  work".  111 
canals  arc  ix-rforming  a  very  considerable  national  s.  i  \  nt 
Barges  are  slower  llian  tr.iins  in  normal  limes,  luil  n( 
.•dways  in  these  days  of  railway  conf{rslion:  ami  m.-inub-i^ 
turcrs  apd  traders  Have  in  many  cases  IransfciTcd  the  lisff 
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the  railway  companies  refused  to  the  canals.  While  there 
is  no  boom  in  waterway  transport,  the  canals  are,  however, 
and  especially  in  the  Black  Country  districts,  proving  specially 
useful  in  carryinfj  en^ineerin<j  material  witn  a  promptitude 
that  compares  very  favourably  with  the  railways  in  these 
days.  Evidently  even  the  nefjiected  canals  are  "  doing  their 
bit." — "  Machinery  Market." 

The  Victoria  Falls  Power  Co, — Mr.  Bernard  Price,  acting 
general  manager  of  the  Victoria  Falls  and  Transvaal  Pow>;r 
Co.,  has  written  a  lengthy  letter  to  the  Johannesburg 
"  Star,"  replying  to  certain  questions  raised  by  the  Peti- 
tioners' Committee,  in  order  to  remove  public  misapprehen- 
sion concerning  the  question  of  German  inllucnce  in  the 
company's  affairs.  The  Committee  asked  whether  the 
A.  E.G.  had  a  financial  interest  in  the  company,  and  to  what 
extent,  and  whether  it  was  true  that  the  bulk  of  the  ma- 
chinery installed  in  tlie  power  stations,  etc.,  was  purchased 
in  Germany.  Mr.  Price,  in  replying,  states  that  the 
A. E.G.  has  no  financial  interest  in  the  company.  He 
says  that  the  fact  that  a  considerable  amount  of 
German  machinery  has  been  purchased  by  the  company 
is  readily  explained.  "  In  the  first  place,  German  banks 
put  up  the  first  mortgage  loan  required  for  the  pur- 
chase of  the  initial  plant,  and,  in  the  second  place, 
suitable  equipment  in  some  instances  could  not  be  obtained 
in  Britain  at  the  date  of  purchase.  The  supply  of  electric 
power  and  of  compressed  air  on  the  huge  scale  obtaining 
in  this  district  is  a  very  special  business.  The  Power  Com- 
pany's electric  scheme  ranks  as  one  of  the  three  largest  in 
the  world,  and  the  supply  of  compressed  air  in  bulk  is  abso- 
lutely unique.  It  is  not  surprising,  therefore,  to  find  that 
some  of  the  machinery  and  apparatus  required  for  equipping 
such  a  sclieme  has  not  been  obtainable  from  more  than  one 
or  two  firms.  While  manufacturers  of  electrical  plant  in 
Britain  had,  speaking  generally,  built  up  their  businesses 
with  the  primary  object  of  meeting  the  requirements  of  the 
relatively  smaller  schemes  to  be  found  in  the  United  King- 
dom, where  distances  are  relatively  small,  voltages  are  rela- 
tively low,  and  the  size  of  generating  unit  required  is  not 
very  large,  similar  manufacturers  abroad  had  developed  de- 
signs suited  to  the  larger  schemes  which  had  sprung  up  in 
their  own  country,  and  which  schemes  were  comparable  in 
size  and  voltage  to  that  in  this  district.  For  these  reasons 
my  company  was  forced  to  purchase  some  items  for  the 
equipment  of  its  stations  outside  Britain,  and  it  will  be  found 
that  a  similar  course  was  adopted  by  power  companies  con- 
trolling the  largest  scheme  in  Britain  itself.  It  will  be 
understood  that  these  remarks  only  apply  to  certain  items 
of  equipment.  My  company  has  throughout  purchased  all 
boiler  plant  in  Britain,  and  many  other  items  have  been 
ordered  from  British  firms.  In  some  instances  also,  Ameri- 
can firms  have  competed  successfully  for  my  company's 
business.  The  power  company  was  promoted  by  British 
interests,  the  Chartered  Company  taking  an  active  part  in 
its  formation.  The  whole  of  the  share  capital  was  raised 
in  England,  and  every  endeavour  was  made  to  raise  the 
first  mortgage  loan  through  financial  houses  in  Britain  and 
America,  but  these  endeavours  proved  fruitless,  and  the  first 
debentures  were  eventually  raised  in  Germany.  The  second 
loan,  however,  was  raised  entirely  in  England.  The  direc- 
torate is  entirely  British.  Not  a  single  German  has  been 
employed  by  the  company  since  the  outbreak  of  the  Euro- 
pean War,  and  recently  those  few  employes  who,  though 
naturalised,  were  of  German  extraction,  have  been  dis- 
charged." 


CORRESPONDENCE. 


Letter!  received  hy  us  after  5  P  M.  ON  Tuesday  cannot  appear  until 
the  following  week.  Corregpondents  should  forward  their  communi- 
cations at  the  earliest  possible  moment.  No  letter  can  be  publislted 
unless  we  have  the  writer's  name  and  address  in  our  possession. 


Pocket  Dry  Batteries. 

I  notice  in  an  article  on  pocket  dry  batteries  ("  A  New  British 
Industry  "),  on  page  57  of  your  current  issue,  that  your  contributor 
states  that  the  voltage  obtainable  from  a  single  dry  cell  should  not 
fall  below  15  volts,  using  peroxide  of  manganese  and  graphite 
only  as  a  depolariser.  I  have  now  been  manufacturing  these  cells 
for  some  years,  and  have  never  been  able  to  obtain  this  voltage, 
and  it  ia  a  generally  recognised  fact  that  it  is  impossible  to  obtain 
this  voltage  in  commercial  samples.  The  most  that  I  have  been 
able  to  obtain  is  1 '4  volts,  and  this  only  for  a  few  days.  Most  of 
the  text-books  on  primary  batteries  mention  that  in  practical 
working  only  one  volt  per  cell  should  be  reckoned  on  for  a 
L"c1anch^  cell,  and  this  is  what  usually  obtains  in  the  pocket  dry 
battery  of  ordinary  construction.  Attempts  have  been  made  to 
increase  the  voltage  of  thfse  cells  by  special  procep^es  of  maaufao- 
ture  and  the  use  of  other  depolari  ers,  and  in  many  cases  these 
have  been  quite  successful  ;  it  ia  now  quite  possible  to  obtain  cells 
giving  2  volts  as  their  normal  working  voltage.  As  your  con- 
tributor remarks,  however,  the  secret  of  their  construction  is 
jealously  guarded  by  their  makers.  I  should  like  to  have  the 
experience  of  other  makers  on  this  subject. 

Dry  Battery  Maonfacturer. 


Gas  V.  Electricity. 

Your  editorial  omraents  entitled  ''  Ele^  trinity  Out^-lftsped  "  arc 
extremely  welcome,  and  it  would  be  of  interfst  to  learn  : — 

1.  Why  the  generosity  of  the  gas  company  was  not  manifest 
before  the  Council  invited  tenders  from  electrical  contractors  .' 

2.  Why  the  electrical  engineer  should  waste  time  on  a  stringent 
specification  ? 

3.  Ia  view  of  the  fact  that  the  electricity  was  competing  with 
gas,  why  it  was  not  possible  to  frame  the  epeuification  for  a  more 
economical  wiring  installation  .' 

1.  Who  decided  that  3/20  was  to  he  the  smallest  cable  used, 
althoutfh  no  poiat  compr  sed  m  >re  than  a  uO-o  p  metalfiiament 
lamp,  and  the  total  wattage  for  the  largest  dwelling  did  not  exceed 
240  watts  at  2.')0  volts  .' 

5.  By  what  means  the  Electrical  Review  secured  the  results 
of  the  tenders  submitted,  whereas  competing  firms  are  still 
ignorant  of  the  result  .' 

6.  Whether  it  is  more  profitable  for  the  Council  to  use  the  gas 
of  a  private  company  in  preferenca  to  their  own  electri  ity  ' 

7.  If  the  Council  would  show  the  same  noble  spirit  as  is  demon- 
strated by  their  selection  in  the  form  of  5  per  cent,  intereitt  on  the 
£29  deposits  demanded  before  May  Slat  and  not  refunded  by 
July  13ch  ? 

8.  The  advisability  of  increasing  their  staff,  to  permit  of  replies 
being  sent  to  correspondents,  who  up  to  the  present  receive  no 
ackn  J  wledgment  to  their  repeated  inquiries  relating  to  the  abuve 
matter  / 

London,  W.,  July  13th,  1915.  IV.  El-lcs. 
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Book     Notices.  —  CoUierij     and    Mining    Machinenj. 

Parti.  (G.E  C.  BaUetin,  N.I.  7.)  London  :  The  General  Electric 
Co.,  Ltd. — This  work,  isi-ued  by  the  General  Electric  Co.,  Ltd.,  is 
mainly  inteaded  to  bring  before  the  mining  community  the  various 
claases  of  electrical  machinery  and  equipment  manufactured  and 
installed  by  them,  and  the  illustrations  show  examples  of  typical 
plant  erected  at  collieries  by  this  company.  It  is,  however,  not  a 
catalogue,  but  a  descriptive  treatise  on  colliery  electrical  engin- 
eering, and  in  this  respect  is  much  superior  to  any  text-b  lok  we 
have  as  yet  come  across.  The  volume,  which  conaiats  of  182  pages, 
ia  divided  into  seven  sections,  commpncing  with  'General  Con- 
siderations," and  ending  with  "  Colliery  Lighting,"  the  other 
sections  dealing  with  colliery  power  houses  and  sub-stations  ; 
motor-driven  plant  foe  collieries  ;  colliery  switchgf  ar,  &e.  ;  colliery 
cables  ;  and  telephones.  Each  section  deals  thoroughly  with  the 
subject  in  hand,  the  first  three  being  e-<pecially  good,  and  a  quan- 
tity of  useful  and  valuable  information  is  given,  which  outht  to 
be  particularly  acceptable  to  the  colliery  manager  or  engineer,  such 
as,  for  instance,  that  relating  to  standard  pressures  and  frequencies, 
overloads  in  relation  to  the  rating  of  machines,  and  temperature 
rise.  Then  there  is  the  question  of  alternating  versus  continuous 
current,  seven  points  being  given  in  favour  of  the  former,  against 
two  for  the  latter  ;  the  whole  question  ia  summed  up  thus  : — 
''Taking  a  general  view  of  the  whole  question,  it  would  appear 
that  alternating  current  possesses  the  advantage,  except  for  very 
small  installations."  The  selection  of  a  suitable  voltage  and  fre- 
quency, the  type  of  prime  mover,  the  advantage  of  utilising  waste 
heat,  typea  of  generators,  the  advantages  obtained  by  the  use  of 
rotary  converters,  the  design  and  connecting-up  of  transformers, 
are  all  dealt  with  in  a  thoroughly  practical  way,  considerable  apace 
being  devoted  to  the  description  and  operation  of  the  last-named. 
The  importance  of  obtaining  a  high  power  factor,  and  the  much- 
debated  point  of  "earthed  versus  insulated  neutrals"  are  also 
diacussed. 

The  two  sections  dealing  with  "Colliery  power  houses  and  sub- 
stations" and  "  Motor- driven  plant  for  collieries"  are  both 
exceedingly  interesting  and  instructive,  especially  the  latter.  In 
this  section,  synchronous  and  induction  motors,  phase-advancers, 
the  various  methods  of  motor  protection,  including  pipe  ventila- 
tion and  drip-proof,  totally  enclo  ed,  and  explosion-proof  motors, 
are  briefly  but  practically  considered.  Then  follow  the  applica- 
tions of  electricity  to  haulage,  winding,  pumping,  i:c.,  wuich  are  all 
exceptionally  good  sections,  especially  the  first  two  named.  Indeed, 
the  article  on  winding  is  one  of  the  beat  summaries  of  the  various 
methods  in  use  that  we  have  seen,  and  is  quite  free  from  that 
extreme  bias  that  one  usually  finda  in  works  of  this  character. 

The  other  sections  are  all  equally  good,  and  the  reference  to  the 
G.E.C.  gas  detector  is  especially  interesting.  But  is  it  a  fire-damp 
detector  '  If  so,  we  ought  to  hear  more  of  it  in  the  near  future. 
The  only  electrical  apparatus  used  in  mines  that  are  not  mentioned 
are  signalling  appliances  and  miners'  safety  lamps.  A-i  regards 
the  latter,  the-ie  perhaps  are  not  of  much  interest  to  the  General 
Electric  Co.,  but  electric  signalling,  in  view  of  recent  investigations, 
and  the  new  regulations  in  regard  to  winding  signals,  are,  we 
think,  of  sufficient  importance  to  merit  attention.  We  can  heartily 
congratulate  the  General  Electric  Co.  on  their  enterprise  in  issuing 
such  a  valuable  and  interesting  contribution  to  mining  electrical 
literature,  a  copy  of  which  should  be  in  the  hands  of  every  colliery 
manager  and  re:<ponsible  engineer. 

"The  Post  Offioe  Electrical  Engineers'  Journal."  VoL  VIII, 
Part  2.  July,  1916.  London  :  H.  Alabaster,  Gatehouse  &  Co. 
Price  Is.  net. 
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Baukniptcj  I'loccediugs. — Dennis  Ripley  Broad- 
bent,  electrical  enerineer,  50,  Hans  Place,  H.W. — The  public 
examination  was  held  on  Jaly  7th,  before  Mr.  Ree:i8trar 
Hood,  at  the  London  Bankruptcy  Court.  The  liabilities  are 
returned  at  £1,100,  and  assets  valued  at  sufficient  to  yield  a  surplus 
of  £1,447  after  payment  of  all  debts.  Questioned  by  Mr.  E. 
Leadham  Hough,  Senior  Official  Receiver,  the  debtor  stated  that 
upon  coming  of  age  in  May,  1890,  he  became  entitled  under  the 
will  of  an  uncle  to  about  £5,000.  In  the  same  year  he  purchased 
for  £l',500  an  electrical  engineering  business  at  Putney,  which 
had  been  carried  on  as  J.  D.  F.  Andrews  i>c  Co.,  Ltd.  Witness  was 
a  qualified  engineer  when  he  purchased  that  business.  In  February, 
1901,  he  sold  it  to  a  company,  which  he  formed  and  registered  as 
the  "  British  Electrical  Manufacturing  Co.,  Ltd."  In  the  mean- 
time he  had  expended  a  further  £600  in  the  business,  making  his 
total  outlay  £3.000.  The  sale  consideration  payable  to  him  by 
the  company  was  £7,6.")0,  of  which  he  received  £050  in  cash, 
£5,000  in  fully-paid  shares,  and  £2,000  in  debentures.  Witness 
was  of  opinion  that  all  the  liabilities  he  incurred  in  connection 
with  that  business  had  been  discharged.  He  acted  as  a  director 
of  the  company,  which  was  not  successful  and  went  into  voluntary 
liquidation  in  January,  1902.  The  assets  were  comparatively 
trifling  in  value,  and  the  proceeds  of  the  realisation  were  absorbed 
in  costs  and  expenses  of  the  liquidation.  Witness  had  not  parted 
with  any  of  his  shares  or  debentures,  and  had,  consequently,  lost 
the  whole  of  the  £3,000  that  he  invested  in  the  company.  He 
had  also  acted  as  director  and  otherwise  of  another  company, 
to  losses  in  connection  with  which  he  also  attributed  his 
failure.  The  examination  was  formally  adjourned  for  a  fortnight, 
the  Official  Receiver  stating  that  the  first  meeting  of  creditors 
stood  adjourned  to  enable  a  proposal  to  be  submitted  to  the 
creditors. 

Geoege  Edward  Hipkins,  electrical  engineer,  Dudley. — First 
and  final  dividend  3s.  3|d.  in  the  £,  payable  July  12th,  by  Official 
Receiver,  at  1,  Priory  Street,  Dudley. 

Herbert  Page  (Smeeton  &  Page),  electrical  engineer,  63, 
Queen  Victoria  Street,  London.  E.G. — Receiving  order  made  July 
8th  on  debtors  petition.  First  meeting  July  22nd  ;  public 
examination,  September  7th,  both  at  Carey  Street. 

Liquidations. — Yenner's  Electrical  Cookin(;  Axn 
Heating  Appliances,  Ltd. — A  meeting  of  creditors  will  be 
held  at  Blomfield  House,  ^S,  London  Wall,  London,  E.C.,  on 
Thursday,  July  22nd.  Liquidator,  Mr.  G.  E.  S.  Venner,  Creditors 
must  Bend  particulars  to  the  liquidator,  at  85,  London  Wall,  E.C., 
by  August  24th. 

Fleetwood  and  District  Electric  Light  and  Power 
Syndicate,  Ltd. — A  meeting  is  to  be  held  at  90,  Cannon  Street, 
E.C.,  on  August  !)th,  to  hear  an  account  of  the  winding  up  from 
the  liquidator  (Mr.  W.  Cash). 

Consolidated  Diesel  Engine  Mandfactdrers,  Ltd.— July 
29th  is  the  last  day  for  receipt  of  proofs  for  dividend.  Liquidator, 
Sir  W.  B.  Peat,  11,  Ironmonger  Lane,  London,  E.C. 

Catalogues  and  Lists. — Ixdia-Rubber,  Gutta-Percha 

AND  Telegraph  Works  Co.,  Ltd,  106,  Cannon  Street,  London, 
EC. — Illustrated  circular  giving  a  list  of  a  number  of  special  lines 
that  the  company  is  manufacturing,  including  testing  sets,  rubber 
gloves,  motor-driven  turbine  pumps,  steam-driven  sets,  ebonite 
sheet,  rod  and  tube,  gutta-percha  articles,  hose,  &c. 

The  General  Electric  Co.,  Ltd.,  67.  Queen  Victoria  Street. 
London,  E.C. — Twelve-page  publication  (V  C  1,846),  containing 
fully  illustrated  particulars  and  prices  of  the  Santo  vacuum 
cleaners,  and  attachments  for  same,  also  the  "  Little  Briton,"  the 
"Perfection,"  "Magic,"  "Apex,"  "Cleveland,"  and  '' Economo " 
vacuum  cleaners. 

Jackson  Electric  Stove  Co.,  Ltd.,  38,  Blandford  Street, 
London,  W. — Two  illustrated  priced  cards  dealing  respectively 
with  rapid  boilers  and  electric  boiling  pans. 

.National  Boiler  and  (Ieneral  Insurance  Co.,  Ltd., 
St.  Mary's  Parsonage,  Manchester. — Illustrated  and  priced  descrip- 
tive circular  concerning  their  National  patent  circulator  for  pre- 
venting external  wasting  of  economiser  pipes. 

Messrs.  Thompson  4c  Co.,  4s,  Watling  Street,  London,  Ll.C— 
6-page  descriptive  illustrated  list,  with  a  numlier  of  diagrams  of 
connections,  relating  to  the  "Rex"  AC.  watt-hour  meters  for 
single,  two  and  three-phase  currents.  These  instruments  are  made 
throughout  in  Switzerland,  by  the  firm's  principals,  the  Society 
Genevoise  pour  la  Construction  d'instrumcnts  de  Physique  et  de 
MiJcanique,  who  have  been  established  in  Geneva  over  00  years  as 
manufacturers  of  scientific  instruments. 

('atalo<;-iics    Wanted. — Mkshrh.  M.  (I.  II.  Dkura  anh 

Co.,  "The  .Sports  and  Mueio  Depot, '  of  Raja  Street,  Sialkot  City, 
India,  are  about  to  start  a  new  branch  of  their  businesB  dialing 
with  electrical  manufactures,  and  they  desire  to  get  into  touch 
with  British  lirms  and  to  receive  their  catalogues. 

Fabi'oil    l*inion.s, — The    Huitish  Tho,m.son-1Iouston 

Co.,  Ltd.,  of  Rugby,  have  received  an  order  through  (!.  .V:  H. 
Massey,  of  Manchester,  for  93  upecial  Kabroil  pinions  for  power 
hammers  for  the  Frcnoli  Government  to  be  used  in  a  French 
munition  works.  The  Fabroil  pinion  department  of  the  B.T.U.  Co 
ia  at  present  very  busily  occupied. 

Acci'ssorlfs  for  lliissia. — A  firm  in  Oilcsin  is  aii.tiouB 
to  hear  from  mftnufacturcrs  of  Edison  screw  lampholders,  switchcn 
for  2  nmperua  at  250  volts,  junction  boxes,  ''  Mignon  "  plugs.  &o. 
liankcrs'  references  are  given.  The  address  will  be  forwarded  to 
Itritish  flrmg  desirous  of  opening  business  rcliitions  with  the  South 
of  lluasiu. 


t'liiua. — H.M.  Consul-General  at  Shanghai  (Sir  E.  D.  H 
Fraser,  K.C.M.G.)  reports  that  the  importation  of  machinery  and 
the  installation  of  electric  lighting  apparatus  in  China  is  worthy 
of  the  closest  study  by  British  firms  who  are  interested  in  the 
machinery  market.  China  shows  a  vigorous  and  increasing  demand 
for  electricity  in  all  its  branches.  Theexcellent  pro^jresaof  theShang- 
hai  municipal  electricity  works  is  referred  to,  and  the  Consul  con- 
tinues : — "  The  installation  of  plant  in  the  interior  requires  special 
measures,  and  cannot  be  attempted  without  efficient  local  repre- 
sentation. The  business  was  largely  in  the  hands  of  German 
firms,  mainly  because  they  were  willing  to  undertake  entire  con- 
tracts and  to  finance  them.  British  firms,  however,  have  realised 
the  possibilities  of  the  market,  and  those  who  have  been  sufficiently 
enterprising  to  meet  the  local  conditions  are  being  amply  repaid 
for  their  trouble,  whilst  their  work  has  given  the  greatest  possible 
satisfaction  to  the  Chinese  companies  on  whose  behalf  contracts 
have  been  undertaken.  British  installations  have  recently  been 
completed  for  the  great  cities  of  Soochow,  Changchow  and 
Yangchow,  in  the  Province  of  Kiangsu,  and  for  Ningpo,  in  the 
Provinoe  of  Chekiang,  whilst  a  very  large  number  of  smaller  plants 
and  dynamos  have  been  supplied  for  lighting  small  towns,  missions, 
and  factories." 

Lai'ii'e  Capacity  Stokers. — The  16-retort  Erith- Riley 
stoker,  as  built  by  Ebith's  Engineering  Co.,  Ltd.,  of  London, 
has,  we  are  informed,  the  large:,t  capacity  of  any  stoker  in  use. 
Four  of  this  size  are  in  use  in  one  plant.  Its  normal  capacity  is 
no  less  than  four  tons  of  coal  hourly,  and  it  has  50  per  cent,  over- 
load capacity.  Each  stoker  is  applied  to  an  undivided  furnace  of 
a  single  water-tube  boiler,  25  ft.  wide.  The  capacity  of  this 
stoker  is  equal  to  that  of  a  battery  of  eight  large  Lancashire 
boilers,  occupying  a  site  100  ft.  wide.  The  use  of  such  large-unit 
boilers  is  naturally  confined  to  central  electricity  stations  ;  but 
the  entirely  automatic  working  of  the  Erith-Riley  stoker  permits 
unlimited  unit  capacity.  The  stoker  is  of  the  inclined  underfeed 
type,  with  the  fires  kept  continually  sliced  and  the  ash  continuously 
discharged  by  reciprocating  tuyeres  and  ash-pushers.  The  air  for 
combustion  is  delivered  direct  to  the  tuyeres  by  a  suitable  fan, 
and  both  air  and  fuel  automatically  respond  to  load  variations. 
Each  stoker  consists  of  a  series  of  standardised  and  interchange- 
able retort-units  :  four  boilers,  each  with  4-retort  stoker,  or  two 
boilers,  each  with  8-retort  stoker,  will,  therefore,  give  identical 
results  to  the  above-mentioned  boiler,  with  one  10-retort  stoker. 


LIGHTING  and  POWER  NOTES. 

Aldershot, —  Plant    Extension.  —  The   U.D.C.    has 

decided  to  purchase  an  engine  for  the  electricity  works  from  the 
Nuneaton  T.C.,  for  £05n. 

Bacu]). — A  report  has  been  prepared  showing  the  result 
of  a  canvass,  and  the  applications  for  supplies  of  current,  along  the 
line  of  a  proposed  mains  extension  in  Burnley  Road,  and  a  Sub- 
Committee  has  been  deputed  to  go  into  the  matter,  with  power  to 
take  such  action  as  may  be  deemed  advisable. 

Barrow. — Plant  Extension. — The  electrical  engineer 

reported  that  a  large  local  firm  had  been  taking  1.500  Kw.  almost 
continuously  for  some  weeks  past,  and  were  in  urgent  need  of  an 
increased  supply,  and,  with  that  in  view,  he  recommended  the 
erection  of  the  additional  cooling  tower,  for  which  a  loan  had  been 
sanctioned  :  he  also  reported  that  it  was  necessary  to  obtain  a  fan 
and  motor  to  increase  the  draught,  as  owing  to  the  number  of 
boilers  in  use,  the  chimney  at  the  electricity  works  was  of  insuffi- 
cient capacity  to  give  the  required  draught. 

Bedford. — The  T.C.  has  decided  that  the  following  be 
a  condition  of  supply  of  current  for  power  purposes  : — For  every 
6d.  increase  in  the  priie  per  ton  for  coal  over  and  above  13s.  4d , 
the  rate  per  unit  be  increased  by  OlOd.  A  sum  of  jl' 1.500  from 
the  electricity  department's  reserve  fund  has  been  investeil  in  the 
War  Loan. 

Belfast.  —  Pru'E  Incrkask.  —  The  Corporation  has 
increased  the  price  of  electricity  for  pnwer  purposes  by  id.  per 
unit,  and  by  )d.  per  unit  for  lighting  purposes. — Frmminx 
.l.nirn.il. 

Bradford. — I'r(iposki)  Loan. — Application  is  to  be 
made  to  the  L.ff.B.  for  sanction  to  borrow  f  JOiiOO  for  new  mainp, 
&c.,  required  for  extensions  necessitated  by  (lovcrnment  roquire- 
ments. 

The  Eli"itricity  Committee  reoommonds  the  I'innnoe  nnd  General 
Purposes  t'nminittee  to  support  the  nation  of  the  I.M.E.A.,  which 
has  made  roprosontntionH  urging  that  the  Government  should  hold 
itself  flnancially  responsible  for  all  dnmngo  to  real  nnd  personal 
property  situnteil  within  the  British  Isles  directly  attributable  to 
the  present  war 

An  ngreement  has  been  entered  into  with  Messrs.  It.  I/ongbottoui 
nnd  Co.  with  respect  to  a  bulk  supply  of  olectrioity  to  their  mill. 

The  clontrionl  engineer  has  boon  rninostcd  to  prepare  a  rc^mrt  an 
to  the  advisability  of  sinking  wells  in  Valley  Rood  for  the  purpow 
of  obtaining  water  for  the  electricity  workn. 
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Bromley  (Kent). — Price    Increase. — The  T.C.  has 

received  notice  from  the  Electric  Lighting'  Co,  of  an  increase  in 
the  charg-ea  for  current  for  all  purposes,  of  10  per  cent,  as  from 
the  end  of  the  present  quarter. 

Burtou-upon-Trent. — Year's  WoRKiNr,. — The  annual 
report  of  Mr.  Toos.  Hall,  the  borough  electrical  engineer,  on  the 
working  of  the  Corporation  electricity  department,  for  the  year 
ended  March  31st  last,  shows  that  the  net  surplus  amounted  to 
£2,5(;i!.  as  compared  with  £H,0."ii;  in  the  previous  year,  but  as 
against  this  decrease  £S7S  was  expended  on  capital  account  out  of 
revenue,  and  the  usual  financial  charges  were  £l,3:!i'p  higher,  due 
to  the  recent  reconstruction  of  the  power  station.  The  total  out- 
put sold  was  2  914,820  units,  of  which  the  major  portion,  1,193,288 
units,  were  for  power  :  104,404  units  were  sold  for  heating  (double 
the  amount  in  the  previous  year)  ;  the  lighting  output  also 
increased,  while  traction  supply  decreased.  The  maximum  load 
was  1,40.">  K\v.,  and  the  load  factor  2.t1  per  cent.  Despite  increased 
output,  the  coal  bill  was  £i;00  down,  making  a  saving  of  £1,2 13 
in  two  years,  due  to  the  use  of  the  new  turbine  plant.  The  total 
working  costs  amounted  to  'GSBd,  per  unit  (coal,  ■20od'),  and  the 
commercial  cost  (all  in)  was  r3d.  per  unit  sold,  Mr,  Hall  points 
out  that  the  opening  of  the  showroom,  even  at  a  critical  time  like 
December,  19U,  has  had  satisfactory  results.  During  the  first 
three  months  of  this  year  81  radiators  of  213  kw.  were  sent  out  ; 
three  electric  cookers  are  giving  a  satisfactory  trial,  while  there 
has  been  a  fair  demand  for  other  apparatus.  The  total  revenue 
for  the  year  was  £18,G.58,  or  £1,,534  more  than  in  the  previous  12 
months. 

The  Lighting  Committee  of  the  T,C,  has  decided  to  enter  into  an 
agreement  with  electrical  contractors  regarding  the  hiring  out  of 
apparatus, 

Canada. — AVith  a  capital  of  three  million  dollars  and 
extensive  power  privileges,  a  new  electric  company  has  been  incor- 
porated at  Quebec  to  develop  hydraulic  powers  in  the  cities  of 
Three  Kivers  and  Quebec,  and  also  in  various  counties  between  the 
two  cities.  The  promoters  are  Montreal  men,  and  the  company 
expects  to  furnish  electricity  to  Quebec  Trois  Riverois,  also  in  the 
municipalities  of  Lewis,  Beauce  Dorchester,  Portoeuf,  Mentmagny, 
Megantio,  Champlain,  St,  Maurice,  Charlevoix  and  Sagnena.v, 

rheani. — Restricted  Lighting. — The  South  Metropo- 
litan E.L,  C:),  has  informed  the  P.C,  that  it  will  charge  only  half 
the  contract  price  for  public  lighting  from  June  10th  until 
normal  lighting  recommences,  and  the  Council  has  accepted  this 
offer. 

Chesterfield. — New  Plant. — After  declining  to  sanction 
a  loan  of  £5,000  for  new  plant  for  the  electricity  works,  the 
L.G.B.  has  now  requested  the  T.C,  to  forward  a  block  plan  of  the 
works  showing  the  existing  and  the  proposed  new  plant, 

Clmrcli    Strettou.— Prov.  Order.— The  U.D.C.  has 

referred  to  the  Finance  Committee  an  intimation  that  a  prov.  order 
for  E,L,  is  being  applied  for  by  the  Electric  Supply  Co. 

Claoton-on-Sea. — Loan    Sanction. — The  L.G.P..   has 

sent  the  U, n,C,  sanction  to  a  loan  of  £950  for  a  new  battery  for 
the  electricity  works.  The  Council  applied  for  £1,300,  and  the 
L,G.B.  deducted  £350,  being  £779  outstanding  debt  on  the  old 
battery,  less  £429  allowed  for  old  material.  The  loan  is  sanctioned 
on  the  understanding  that  whatever  the  actual  cost  of  the  battery 
is,  £350  will  be  defrayed  out  of  current  income.  Owing  to 
inability  to  obtain  a  loan  for  new  cables,  the  Council  has  had  to 
defer  the  laying  of  certain  mains  for  the  present, 

Colclie.ster. — Price  Increase. — The  T.C.  has  decided 
to  increase  the  price  of  current  for  lighting  by  Ad.  per  unit. 

Consett. — Street  Lighting. — As  a  result  of  negotia- 
tions with  the  Cleveland  and  Durham  Power  Co.,  it  was  stated  in 
Council  that  the  lighting  of  the  streets  will  cost  nothing  during 
the  next  15  years  ;  hitherto  the  Council  has  paid  £800  a  year  for 
this  service. 

Continental. — Spain. — A  small  central  electric  lighting 
station  has  lately  b^fln  completed  and  put  in  operation  in  the 
little  town  of  Sarria  (Province  of  Lugo).  The  water  power  of  the 
River  Toliero  is  utilised. 

Donag'hadee. — Prov.  Order. — The  B.  of  T.  has  agreed 
to  defer  the  revocation  of  the  Urban  Caunoil's  electric  lighting 
order  for  a  year  as  from  August  next. 

Dnrham. — Street  Lighting. — The  T.C.  has  accepted 

the  offer  from  the  Electric  Power  Distribution  Co.,  to  quote  terms 
for  the  public  lighting  of  the  city. 

Edinburn;h. — The  Electric  Lighting  Committee  recom- 
mended that  the  estimated  deficit  on  the  income  for  the  year  of 
£6,200  should  be  paid  out  of  the  resorve  fund,  and  that  the 
charge  for  electric  lighting  be  increased  by  Jd,  per  unit,  making 
the  new  rate  2Jd,  The  price  for  power  remains  at  the  present 
rate  of  l^d,  per  unit. 

Elland. — Price  Increase. — The  Council  has  decided 

to  increase  the  price  of  electricity  for  power  by  12^  per  cent., 
except  in  cases  of  agreements, 


Ellesniere  Port.— Prov.   Order.- The  B.  of  T.  has 

informed  the  U.D.C.  that  it  will  defer  the  consideration  of  the 
revocation   of  the   E.L.  order  for  a  year  from  August  15th  next. 

Fronie. — The  U.D.C.  has  informed  the  Electricity 
Supply  Co.  that  it  has  no  power  to  increase  the  price  of  current 
supplied  to  the  Council  under  its  agreement ;  the  company,  how- 
ever, points  out  that  the  increase  applies  only  to  the  current  used 
at  the  sewage  works,  and  the  matter  is  to  be  further  considered  l)y 
the  Finance  Committee. 

Great  Ilarwood. — Prov.  Order. — The  B.  of  T.  has 

granted  an  extension  of  the  electric  lighting  order  nntil  Aagnst, 
1916. 

IIastin2'.s.— Year's  Working. — The  annual  accounts  of 
the  electricity  department,  for  the  year  ended  March  31st,  show 
that  the  income  amounted  to  £25,226,  a  decrease  of  £111  on  the 
preceding  year ;  the  expenditure  was  £12,732,  as  compared  with 
£12  4t)7,  and  the  gross  profit  £12,494,  as  compared  with  £12,870 
in  the  year  1913-14,  a  decrease  of  £370,  After  payment  of  interest, 
sinking  fund,  and  all  outstanding  charges,  there  was  a  net  profit  of 
£845,  which  was  carried  to  profit  and  loss  account.  In  the  pre- 
ceding year  the  net  profit  was  £1,297,  The  number  of  units 
generated  was  1,383,072,  and  sold,  1,277,072.  The  load  factor  of 
the  undertaking  was  22'77  per  cent,,  and  the  generating  plant 
capacity  1,850  KW. — litathir/s  Observer. 

Heckmondwike. — Price   Increase. — The  Electricity 

Committee  has  decided  to  increase  the  charges  for  electricity  by 
10  per  cent,,  with  a  discount  equivalent  to  such  increase  if  payment 
is  made  within  a  specified  time, 

Hendon. — Public  Lighting. — At  the  meeting  of  the 
R,D.C.  last  week,  it  was  stated  that  for  the  public  lighting  of 
Pinner  a  tender  was  invited  from  the  National  Electric  Construc- 
tion Co ,  which  asked  to  be  excused  as  the  capital  expenditure 
would  be  such  that  its  quotation  would  be  very  high. 

Lepton. — Prov.  Order. — The  T'.D.C.  has  agreed  to 
receive  a  deputation  from  the  Electrical  Distribution  of  Yorkshire, 
Ltd.,  with  reference  to  its  proposal  to  apply  for  a  provisional  order 
to  supply  electricity  for  lighting  in  Lepton  and  other  districts. 

Lincoln. — Year's  Working. — The  report  of  the  Cor- 
poration electricity  department  for  the  last  year  shows  that  the 
total  output  sold  was  2,291,114  units,  an  increase  of  9  per  cent,  on 
the  previous  year,  the  increased  sales  being  in  general  power  units 
for  the  Co-operative  Society's  Flour  Mill,  and  in  lighting  largely 
due  to  hospital  supply.  The  total  works  costs  were  '753d,  per 
unit  (coal  ■256d,),  and  the  commercial  cost  (all  in)  was  l'242d,  per 
unit.  Fuel  cost  was  reduced  by  2ii  per  cent,  owing  to  a  reduction 
in  cost  of  coal  and  the  use  of  turbo-alternating  plant  for  most  of 
the  supply,  413  lb.  per  unit  being  required  as  against  .'i'2  lb.  The 
gross  profit  for  the  year  amounted  to  £7,831,  as  against  £6,792,  and 
the  net  surplus  to  £3,163,  as  against  £2,715  in  the  previous  year, 

London.  —  Hammersjiith. —  The  Finance  Committee 
recommends  that  application  be  made  to  the  L.CC,  for  sanction  to 
the  borrowing  and  advance  of  £8,313  to  defray  the  B.C's  propor- 
tion of  the  cost  of  the  Battersea,  Fulham  and  Hammersmith  scheme 
for  linking  up  the  electricity  undertakings. 

In  consideration  of  the  reduction  in  street  lighting,  the  sum  of 
£150  per  quarter  is  to  be  allowed  off  the  charges  from  the  quarter 
ending  December  .31st  last,  and  during  the  period  of  restricted 
lighting. 

The  Electricity  Committee  reports  that  the  Shepherd's  Bush 
Exhibition  Co.  has  agreeil  to  the  use  of  its  mains  for  the  supply 
cf  energy  to  premises  situate  in  the  exhibition  grounds,  in  con- 
sideration of  the  Council  paying  the  company  15  per  cent,  of  the 
receipts  for  current  supplied  for  power  and  lighting  purposes  to 
occupiers  other  than  the  company,  and  12J  per  cent,  on  receipts 
for  cooking,  heating,  &o.  The  Committee  recommends  the  Council 
to  agree  to  this  arrangement. 

Bermondset, — The  Street  Lighting  Committee  of  the  B,C.  has 
considered  complaints  that  some  of  the  streets  are  too  brilliantly 
lighted,  and  has  given  instructions  for  the  electrical  engineer  to 
experiment  by  blacking  the  tops  of  some  of  the  lanterns. 

Market   Drayton. — Street   Lighting. — The  U.D.C. 

has  accepted  the  offer  of  the  E,L.  Co.  for  public  lighting  at  the 
following  terms  : — Existing  lamps  contiguous  to  the  mains,  with 
100  c.p.  lamps,  from  August  1st  to  May  Slst,  from  sunset  to  mid- 
night, £2  Is,  per  lamp  ;  any  seven  similar  lamps,  all  the  year, 
from  sunset  to  sunrise,  £3  lOj,  each  ;  connect  each  standard  to  the 
existing  mains  and  fix  with  bracket  and  reinstatement,  £2  10s,  per 
lamp,  or,  without  new  brackets,  £1  12s.  6d,,  payable  in  three  equal 
instalments  ;  lamps  not  contiguous  to  the  mains  to  be  connected 
with  overhead  wires  at  the  same  charges. 

Melbonrne    (Derbyshire).— Street    Lighting — The 

P.O  has  invited  the  E  L,  Co.  to  tender  with  the  Gas  Co.  for  th« 
public  lighting  of  the  parish, 

Nantwich. — Consent  to  supply  electricity  to  Berkeley 
Towers  has  been  given  to  the  Crewe  Corporation  by  the  R,D.C. 
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Xewrastle-uurter-Lyme. — Year's  WoT^kinc;. — During 

the  last  financial  jear  the  Corporation  electricity  department  earned 
a  gross  profit  of  £1,632,  as  compared  with  £1,473  in  the  previous 
year,  and  a  net  profit  of  £25,5,  aa  against  £205.  The  output  sold 
was  200,064  units  (maximum  load  182  KW.),  and  this  included 
!'1,000  unite  sold  for  power,  as  agrainst  40,000  in  the  preTious  year. 
Dae  largely  to  the  improved  day  load,  fuel  costs  fell  27  per  cent., 
and  total  working  costs  by  about  Jd-  per  unit ;  other  factors  were 
a  fall  in  average  price  of  oil  fuel  from  81s.  to  70s.  a  ton,  and  the 
use  of  a  new  storage  battery,  avoiding  night  shifts.  Due  to  the 
war  the  works  are  short  staflEcd,  but  the  engineer,  Mr.  de  Renzi, 
considers  that  the  department  will  be  able  to  avoid  increasing  the 
price  of  energy  to  consumers,  which  result  will  be  largely  due  to 
the  use  of  Diesel  engines. 

<iueeii.sbui\v. — Prov.  Oedeb. — A  subsidiary  compauy 
of  the  Yorkshire  Power  Co.  has  informed  the  U.D.C.  that  it  is 
intended  to  apply  for  a  prov.  order  for  E.L.  The  Council  has 
decided  to  discuss  the  matter  with  the  representative  of  the 
company  at  the  September  meeting. 

Redditcli. — Year's  Working. — The  accounts  of  the 
electricity  undertaking  for  the  year  ended  March  31st  last  show 
that  thfl  balance  carried  to  net  revenue  account  was  £617.  as  com- 
pared with  £962  in  the  previous  year.  The  net  result  of  the  year's 
working  was  a  loss  of  £2  508.  as  compared  with  £3  351  in  1912-13. 
During  the  year  1. 283,927  nnits  were  sold,  as  against  1,433,666,  a 
decrease  of  149.739  in  1914-15.  The  fuel  account  was  reduced  by 
■03d.  per  unit,  although  the  cost  of  coal  had  increased  by  2s.  per 
ton.  The  decreased  output  was  due  to  failure  of  the  turbine  plant, 
which  affected  the  power  supply. — Eirsliam  Journal. 

RotUerliaiu. — Increased  Prices. — The  T.C.  has  de- 
cided to  increase  the  price  of  current  for  lighting  by  id.  per  unit 
as  from  the  quarter  commencing  October  next. 

Settle. — The  R.D.C.  has  refused  to  allow  the  Bentham 
Electrical  Supply  Co.,  Ltd.,  to  place  overhead  wires  on  the  highway. 

Sevenoaks. — Messrs.  Young  &  Son  have  carried  out  an 
expeditious  E.L,  installation  at  a  military  camp.  Within  34  hours 
of  the  receipt  of  the  order  current  was  ready  for  use  in  the  officers' 
mess.  The  supply  is  from  the  mains  of  the  local  Electric  Supply 
Co. 

Shaiiklin  (I.  of  W.).— Restricted   Lighting. — The 

rD.C,  having  asked  for  a  larger  reduction  than  that  off«ed  in 
the  public  lighting  charges  based  on  the  lamps  need,  the  Isle  of 
Wight  E.L,  Co.  has  declined  to  agree,  adding  that  a  similar  situa- 
tion has  arisen  at  Ventnor,  where  the  correct  interpretation  of 
the  contract  is  to  be  settled  by  an  arbitrator,  and  asks  that  the 
Council  should  await  the  decision,  leaving  its  offer  of  reduction 
based  on  the  number  of  nnits  of  current  not  consumed  as  still 
open  for  acceptance,  The  matter  has  lieen  referred  to  a 
Committee. 

Sheffield. — New  Plant,  &c. — Mains  are  to  be  extended 
in  various  parts  of  the  city,  at  an  approximate  cost  of  £3  660. 
The  general  manager  has  reported  upon  the  difficulty  in  obtaining 
a  sufficient  sup oly  of  water  for  condensing  purposes  at  JTeepsend 
during  the  summer  months,  owing  to  the  prior  rights  of  the  Old 
Park  SiWer  Mills  Co.,  Ltd.,  and  negotiations  have  been  openrd  for 
the  transfer  of  the  rights  of  controlling  the  water  to  the  Corpora- 
tion. The  Electric  Supply  C  )mmittee  is  of  opinion  that  there  is 
no  present  neces-oity  for  increasing  the  existing  charges  for  cur- 
rent. In  view  of  the  short  terms  allowed  by  the  L.G  B.  for  the 
repaymt-nt  of  money  borrowed,  the  Finance  Committee  has  decided 
to  defray  the  cost  (£3,614)  of  two  water  cooling  towers  out  of 
revenue.  The  Electric  Supply  Committee,  in  view  of  the  heavy 
demands  now  being  made  upon  the  d-partment  for  power  supplies, 
has  decided  to  install  a  small  plant  (2,010  KW.)  which  will  enable 
the  department  to  conneot  a  farther  5,500  KW.  without  reducing 
the  margin  for  spares.  The  plant  has  been  offered  by  the  British 
Westinghousc  Co.,  and  is  partly  constrnoted  ;  the  price  is  approxi- 
mately £«,500,  and  the  foundation  and  pipework  amounts  to 
abont  £2,000  in  aiHition,  and  application  is  to  be  made  to  the 
L.fJ.B.  for  sanction  to  a  loan  of  this  amount. 

Yeak's  WonKisr;. — The  surplus  on  the  working  of  the  elec- 
tricity undertaking  for  the  year  ended  Mirch  25tb  last,  amounted 
to  £25,H37,  and  the  general  manager  recommends  that  a  further 
sum  of  £14,000  be  transferred  to  the  renewals  and  special  expendi- 
ture fund  (making  the  total  transferred  to  date,  £59  000),  and 
thftt  £10,000  be  transferred  to  the  regprve  fund.  Daring  the 
period  covered  by  this  statement  there  was  an  increase  in  the  total 
units  sold  of  IK.OfO.nOO,  or  68  per  cent.,  and  an  increase  of  684 
consumers,  or  1 1  per  cent.  War  allowances  and  increased  wages 
to  employi'-i  since  the  commencement  of  the  war  amount  to  £l',103. 
The  total  nnmbnr  of  units  sold  during  the  12  months  amounted  to 
44,873,312,  at  a  total  cost  of  ■•I2d.  per  unit. 

Noiidi  .Ifrica.— The  Mossel  Bay  (Cnpe  Prov.)  ]\Iuni- 
r^pal  Council  proposps  to  sock  authority  from  the  ratepayers  to 
increase  the  amount  of  the  approved  loan  for  electric  lighting 
j.urposei  to  n  sum  not  exceeding  £13,000. 

St,  Helens. — Proposed  Loan. — Tlir  hnroujih  electrical 
fTit.'iiKor  having  reported  that  it  would  bo  nfl<w«»ary  to  in«t»l1  an 
nrMiiii.Tiiil  gonorator  before  the  winter  of  1916,  the  Electricity 
idmiiMUue   h»H   decided  to  apply  to  the  L.O.B.  for  caootlon   to 
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Stafford.— The  T.C.  has  decided  from  Septenober  30th 
to  charge  consumers  of  current  a  minimum  rate  of  Ts.  6d.  per 
quarter.  Uudei  the  order  there  is  power  to  charge  138.  4d.  per 
quarter  for  any  quantity  of  current  up  to  20  units. 

Stoektou.— There  was  a  profit  of  £448  on  the  Corpora- 
tion electricity  undertaking  for  the  past  year. 

Swansea. — Due  to  a  reduction  in  the  supply  to  the 
Swansea  Tramways  Co.  the  number  of  units  generated  at  the  Cor- 
poration works  during  the  past  quarter  shows  a  reduction,  and 
the  borough  electrical  engineer  (Mr.  Barr)  has  suggested  to  his 
Committee  that  the  Corporation  should  offer  to  supply  the  whole 
of  the  tramway  company's  requirements.  The  suggestion  is  being 
adopted, 

Torquay.— The  T.C,  at  the  request  of  the  L.G.B.,  has 
agreed  to  postpone  the  uncompleted  portion  of  the  contract  for 
generating  plant  until  after  the  conclusion  of  the  war.  The  plant 
was  to  have  cost  £11,000.  It  was  stated  that  the  1,000  KW. 
generator  could  be  sold  at  a  profit,  which  would  enable  the  Com- 
mittee to  replace  it  at  a  later  date. 

Walsall. — The  Electricity  Committee  has  decided  not 
to  make  any  increase  in  the  tariff  charges  at  present.  Instructions 
have,  however,  been  given  for  the  withdrawal  of  the  Jl  per  cent, 
discount  for  payment  of  accounts  within  one  month,  and  the  engineer 
has  been  authorised  to  disconnect  the  supply  of  any  customer  who 
does  not  pay  his  account  within  one  month  of  the  delivery  of  the 
same.  Negotiations  as  to  the  price  to  be  charged  for  traction 
supply  are  now  pending. 

Warrington. — Annual  Accounts. — The  returns  of  the 

electricity  undertaking  for  the  past  year  show  receipt^  of  £25  419. 
and  expenditure  £  16  858,  leaving  a  gross  profit  of  £8,561,  compared 
with  £9,199  in  the  previous  year.  After  all  charges  have  been 
met  the  net  profit  is  £1.819.  compared  with  £2,935  in  1913-14. 
The  reserve  fund  stands  at  £9,358  ;  loans  taken  up  daring  the  year 
amounted  to  £13,800,  making  the  total  borrowing  powers  exercised 
£120,376.  The  amount  of  debt  extinguished  is  £39,282,  leaving 
loans  outstanding  of  £81,095. 

AVestlioua'liton. — Street  Lighting. — The  D.C.  has 
sought  a  reduction  of  one-half  in  the  amount  of  the  last  quarterly 
account  with  the  Lancashire  Electric  Power  Co.  for  street  lighting 
on  the  ground  that  lamps  were  not  lighted  by  order  of  the  mili- 
tary authorities.  The  company,  however,  has  refused  to  allow  the 
deduction,  but  the  Council  is  addressing  a  further  letter  to  it  on 
the  matter. 

West  Ham. — Year's  Working. — There    was    a  gross 

profit  of  £36,032  on  the  electrici  y  undertaking  for  the  12  months 
ending  March  31st  last,  a  decrease  of  £6,117  as  compared  with 
the  previous  year.  Ttie  income  was  £134,074.  an  increase  of 
£568,  as  compared  with  1913-14.  The  result  of  the  operations  of 
the  sales  depirtment  was  a  net  surplus  of  £594.  The  net  revenue 
account  includes  loan  charges  amounting  in  all  to  £43.009  (an 
increase  over  the  previous  year's  figure  of  £1,165),  also  special 
expenditures  amounting  in  all  to  £2,27S.  which  leaves  a  deficit  of 
£8,852.  Having  considered  the  income  and  expeuditure  a  •counts 
of  the  electricity  undertaking  for  the  year  ending  Haroh  3Ut  last, 
together  with  the  borough  treasurer's  report  thereon,  the  Electric 
Lighting  Committee  recommends  that  the  Finance  Committee  be 
requested  to  include  the  deficiency  of  £^.852  in  the  supplemental 
estimate-!  at  September  next.  The  Committ'^e  has  decided  to  enter 
into  new  agreements  with  six  firms  in  substitution  for  existing 
agreements,  consequent  on  the  inore.ased  charges  for  current 
recently  adopted  by  the  T.C. 

West     Yorkshire.— Prov.    Orders. — The   Yorkshire 

Electric  Power  Co.,  Ltd.,  has  given  notice  of  its  intention  ti  apply 
for  power  to  supply  electricity  for  lighting  and  other  purposes  in 
various  distriots.  The  Royston  U.D.C.  the^arnsley  T C,  and  the 
Lepton  U,D.C.  have  agreed  to  meet  a  rcpressntative  of  the 
company  ;  the  Skelmanthorpe  U  D.C.  ha?  left  the  matter  over 
until  the  next  meeting,  and  the  Denby  and  Cumberworth  U.D.C. 
has  decided  to  submit  the  notice  to  the  West  Riding  District 
Oounoils'  Association.  Notices  have  also  been  served  on  the 
Penistone  and  Horbury  U.D.Ce. 

IIosiMTAi,  Lkmitino — The  L.GB.  has  approved  amended  pro- 
posals submitted  by  the  W  1!.  County  C.iuncil  for  electric  lighting 
at  the  Middleton  Sanatorium,  and  has  agreed  to  make  a  grant  of 
£18,000  towards  the  cost  of  the  Institution. 

Weynionf  li.— PuorosKi)  Loan.— The  T.C.  has  applied 
to  the'  L.U.O,  for  a  loan  of  £2,300  for  necessary  cables  and 
ssrvicoi. 

Wimbledon,— Prov.  Order. — The  town  clerkis  topive 

the  nHOnasary  notioes  of  the  intention  of  the  Corporation  tn  apply 
to  the  B.  of  T.  for  s  prov.  order  to  supply  clectriMty  within  the 
nrri  of  the  Pariah  of  Tuddington. 
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TRAMWAY  and  RAILWAY  NOTES. 


Barrow. — The  T.C.,  in  consideration  of  certain  track 
rovements  and  additions,  has  agreed  to  make  a  special  rebate 
1.  per  unit  from  the  schedule  in  the  1902  affreemont  with  the 
r.  Co.  for  all  electricity  used  over  and  above  100,000  units  per 
;m.  Oa  last  year's  basis  of  energy  used  this  would  mean  a 
1 'tion  of  the  account  by  £13(i  ;  there  is,  however,  every  proba- 

.  .  of  a  larger  use  of  energy. 

Ririninu'haiii.  —  I'"km.\i,e  Lahour.  —  The  Tramways 
Committee  has  authorised  the  engagement  of  women  to  replace 
conductors  who  have  enlisted.  Their  duty  will  be  limited  on  the 
average  to  seven  hours  a  day,  and  the  pay  will  be  at  the  same  rates 
as  already  obtain  in  the  service. 

Bradt'oi'il, — Track  Uenewal. — The  Tramways  Com- 
mittee proposes  to  renew  the  tramway  track  in  various  parts  of 
the  city,  at  an  estimated  cost  of  about  £15,000. 

e  Works  Sub-Committee  recommends  an  increase  of  £4  1,5.5. 
ruck,  in  the  case  of  the  tender  of  the  M.  &  G.  Track  and 
rieering  Co.,  Ltd. 

e    general    manager    having   reported    upon   the   difficulties 

'  ienced  and  likely  to  arise  in  maintaining  an  efficient  tramway 

ie  owing  to  depletion  of  the  skilled  staff  of  the  department 

ii.  .  ousequence  of  Army  enlistment  and  engagement  of  workmen 

for  war  seivioe,  the  town  clerk  has  bsen  requested  to  communicate 

with  the  Army  authorities  on  the  subject. 

FJnriilrj', — Year's  AVorking. — The  annual  report  of 
the  Corporation's  electrical  tramways  shows  that  as  a  result  of 
the  war,  the  receipts  fell  by  £9,709,  while  working  expenditure 
decreased  by  £6,92i.  The  amount  paid  to  the  electricity  depart- 
ment for  power  was  £17,611.  About  ."■0  per  cent,  of  the  staff  have 
joined  the  Forces,  and  up  to  March  Slst  the  amount  of  allowances 
made  to  these  men  was  £2,483.  Of  the  balance  of  £.i,069, 
1,064  was  allocated  to  the  rates,  and  nothing  placed  to  the 
reserve  fund. 

Continental  Xotes. — Italy. — The  electric  railway 
scheme  under  construction  by  the  Societ.i  delle  Ferrovie  Vicinale, 
connecting  Rome  with  Fiuggi  and  Ffosinone,  and  some  23  other 
towns  and  localities,  and  having,  with  its  various  branches,  an 
extent  of  135  km.,  is  likely  to  be  opened  to  working  by  the  end  of 
the  present  year,  instead  of  August,  1916,  the  period  stipulated  by 
the  contract  with  the  Government.  Although  nominally  a  tram- 
way, the  line  is  practically  a  railway,  having  stations  for  pas- 
sengers and  goods  traffic,  telegraphic  equipment  and  rolling  stock 
in  keeping  with  this  character.  The  line  is  only  a  stepping  stone 
to  further  developments  contemplated  by  this  company,  which  will 
renJer  the  Lazio  Meridionale  one  of  the  regions  best  served  by 
railways  in  Italy.  The  Banca  Commerciale  has  financed  the 
undertaking,  the  Italian  Thomson-Houston  Co.  supplying  the 
electric  equipment,  the  Savona  and  Piombino  works  of  the 
5rm  of   Ilva  furnishing  the  steel  work,  and   the  S^cieta  di   Car- 

ozerie    Breda,   of    Milan,   the     rolling    stock. — lici-ista     Tecnica 
rElettricito. 
Spain. — Flans  have  been    prepared   in  respect    of  a  projected 

lectrio  tramway  between  Falma  and  Esporlas,  in  the  Balearic 
[sles. 

Doncaster. — The  T.C.  has  referred  back  to  the  Elec- 
tricity and  Tramways  Committee  for  further  consideration  the 
attsr's  recommendations  with  regard  to  the  repair  of  the  Bentley 
ramway  track. 

Hull. — Fejiale  Labour. — The  tramwaynien,  says  the 
'Standard,  have  withdrawn  their  resolution  to  cease  work  as  a  pro- 
test against  the  employment  of  women  conductors, 

L.  i  \,  Railway  Electritication. — The  electrification 

if  this  company's  branch  line  from  Bury  to  Manchester,  by  way  of 
'restwich,  is  stated  to  be  nearly  completed.     Trains  have  already 

3een  run  experimentally  over  certain  sections,  energy  having  been 

mpplied  by  the  Manchester  Corporation.  It  wa^  hoped  to  open 
he  line  to  the  public  this  month,  but  the  war  has  caused  delay  in 

itting  and  equipping  the  big  power  station  which  is  being  erected 

jy  the  company  near  Clifton  .function. 

Leeds. — Extensions  Deferred. — ^The  City  Couacil  has 
ieoided  that  in  view  of  the  request  of  the  Treasury  with  regard  to 
he  curtailment  of  expenditure  on  new  work,  several  tramway 
xtension  schemes  shall  be  deferred  until  the  war  is  over.  The 
iitension  of  the  tramway  system  from  York  Road  terminus  to  the 
yianston  Fever  Hospital,  and  the  scheme  for  linking  up  Gaiseley 
vith  Otley  and  Burley-in-Wharfedale  by  means  of  railless  cars  are 
;o  be  completed  ;  the  chief  scheme  deferred  is  that  which  would 
lave  provided  railless  cars  for  Morley. 

London.— L.C.C.  and  London  Electeic  Railway 
;o.  s  Facilities  Bill. — The  Parliamentary  Committee  recom- 
nends  that  in  view  of  the  support  which  the  Bill  is  receiving 
rom  various  quarters,  of  the  attitude  of  the  B.  of  T.  and  of  the 
resent  Parliamentary  situation,  the  Council  should  not  take  any 
urther  action  on  the  Bill. 

The  Highways  Committee  reports  that  the  powers  obtained  for 
;he  construction  of  certain  tramways  included  in  the  L.C.C. 
Tramways  and  Improvements)  Acts,  1909  and  1913,  and-not  yet 
lon^ructed,  will  expire  in  August,  191<;,  and  recommends  that 
pplicstion  be  made  to  Parliament  in  the  session  of   1916  for  an 


extension  of  the  time  allowed  for  the  construction  of  the  under- 
mentioned tramways  from  :  Farringdon  Road  north-eastward  into 
Clerkenwell  Uoad  ;  from  Battersea  Park  Road  north-wentward 
into  Battersea  Bridge  Road  ;  from  Sonthoroft  Road  south-west- 
ward into  Mitcham  Road  ;  tramways  in  Bridge  Riad,  Hammer- 
smith, and  junction  line  leading  from  the  Broadway,  Hammer- 
smith, into  Bridge  Road. 

Koclidale. — The  T.C.  is  to  lie  recommended  to  allow 
the  shell  of  the  now  repair  shed  at  the  car  deput  to  be  completed, 
the  understanding  being  that  payment  to  contractors  is  withheld 
until  the  end  of  the  war,  the  Corporation  meanwhile  paying 
interest  on  the  contractors'  outlay. 

The  application  of  tramway  workers  for  an  advance  in  wages  in 
lieu  of  the  present  war  bonus  is  to  stand  over  for  a  month,  when 
the  war  bonus  question  is  due  to  be  reconsidered. 

SoHtli  Shields. — Year's  Workinc — The  Tramways 
Committee  reports  that  the  net  surplus  on  tramway  revenue  account 
for  the  year  ended  March  31at  was,  approximately,  £.5,.'>00.  and 
that  i;3,100  will  be  available  for  transfer  to  the  reserve  fund. 

StoeKpoi't. — War  Bonuses. — The  T.C.  has  refused 
applications  for  war  bonuses  for  tramway  and  other  workers  in 
municipal  departments. 

Walsall. — The  Tramways  Committee  reports  that  Messrs. 
W.  A.  Stevens,  Ltd.,  ha^ve  delivered  the  second  'bus  of  the  six 
ordered  from  them,  but,  owing  to  the  works  being  temporarily 
withdrawn  from  the  firm's  control,  further  deliveries  cannot  he 
made  yet.  Messrs.  Stevens,  however,  have  offered  a  vehicle  with  a 
saloon  body, 'for  £1,050,  complete,  which  can  be  suitably  altered 
for  £l>00,  and  the  Committee  recommends  its  purchase. 

M  arring'ton. — The  municipal  motor-'buses  show  a  loss 
on  the  year's  working  of  £554.  The  gross  profit  was  £56,  com- 
pared with  £406  for  the  nine  months  of  the  previous  year. 
During  the  year  771,510  passengers  were  carried. 

Wift'an. — Track  1!ene\vai,. — The  Tramways  Committee 
has  under  consideration  an  expenditure  of  about  £3,000  on  sinking 
the  groove  of  the  rails  on  the  narrow-gange  routes  by  means  of  the 
Woods-Gilbert  rail  planer.  It  is  estimated  that  this  would  extend 
the  life  of  the  rails  by  five  or  six  years,  during  which  period  a 
depreciation  fund  could  be  liuilt  up  towards  renewing  the  rails  at 
a  cost  approximating  to  £30,000. 

Wolverliainpton. — Year's   Working. — The  accounts 

of  the  Corporation  tramway  undertaking  for  the  year  ended 
March  Slst  last  show  a  total  revenue  of  £55,323,  and  working 
expenses  amounting  to  £34,605.  After  repayment  of  loans, 
interest,  &o.,  there  was  a  net  balance  of  £9,160,  of  which  £5,416 
was  transferred  to  reserve  and  renewals  fund,  and  £3.744  to  the 
borough  rate  account.  The  passengers  carried  numbered 
12,236,785. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Illicit  Mireless  ApparatHS, — At  Prahran,  Victoria. 
Mathew  Henry  Read,  a  mechanic  in  the  Postal  department,  was 
charged  with  having  in  his  possession  an  apparatus  capable  of 
being  used  for  tapping  messages  sent  by  wireless  telegraphy.  It 
was  not  suggested  that  he  used  the  apparatus  to  assist  the  enemy. 
Defendant  was  fined  £20,  with  £4  4s.  costs. 

The  Teleji'raph  Service. — Lord  Midletou,  in  a  speech 

in  the  House  of  Lords  on  the  need  for  economy  in  Govern- 
ment Departments,  recently  pointed  out  several  ways  in  which 
savings  might  be  effected  in  the  Post  Office.  He  mentioned  parti- 
cularly the  loss  of  £1,250,000  on  the  telegraph  services,  partly  due  to 
the  cheap  rates  for  Press  messages,  and  suggested  that  the  loss  might 
be  avoided  by  raising  the  rates.  Oa  the  average  a  telegram  costs 
the  Post  Office  about  lid.  to  transmit,  while  the  average  payment 
for  a  telegram  is  only  about  7Jd.  But  the  rate  per  word  and  the 
minimum  charge  per  telegram,  as  well  as  the  rates  and  hours  for 
Press  messages,  were  laid  down  in  detail  in  the  Telegraphs  Act  of 
ls85,  and  cannot  be  varied  without  legislation. 

Wireless  in   Australia. — The  Federal  <Tovernment  in 

May  appointed  a  Royal  Commission  to  inquire  into  certain  matters 
in  dispute  between  Mr.  .T.  G.  Balsillie,  Commonwealth  radio- 
telegraph engineer,  and  Father  Shaw,  inventor  of  the  Shaw  wireless 
system.  One  of  the  matters  involved  in  the  inquiry  is  whether  a 
wireless  system  similar  to  that  which  the  Commonwealth  is  now 
operating  was  previously  patented  by  Father  Sh&w.—Sijdiiei/  Daily 
Trlegrapli. 

Wireless  Station  Se<|iiestrated- — The  U.S.  Govern- 
ment has  taken  possession  of  the  Sayville  wireless  station,  the 
only  remaining  direct  means  of  communication  between  the  United 
States  and  Germany.  Various  newspapers  have  been  charging 
the  Germans  with  deceiving  the  United  States  by  the  use  of  a 
newly- invented  system,  by  means  of  which  a  secret  message  could 
be  sent  between  the  words  of  innocent-looking  messages  without 
the  knowledge  of  the  CensDr.  The  station  will  henceforth  beworked 
by  United  States  >"avy  operators.  The  secret  code  is  said  to  be 
based  on  the  principle  of  long  and  short  silences  between  letters 
and  words  in  unimportant  messages,  instead  of  long  and  short 
sounds.  Skilled  Jlorse  operators  can  easily  communicate  without 
detection. 
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CONTRACTS  OPEN  and  CLOSED. 


OPEN. 
Australia. — Melbourne. — Aug.  11th.    One  1,000-kw. 

D.C.  generator  completn,  liquid  etarter,  &e.,  for  the  City  Council. 
See  "Official  Notices"  June  4th. 

Adelaide — Auenst  18th.  Magneto  and  trembliner  belle,  for 
P.M  G."b  Department.     See  "  Official  Notices  "  July  2nd. 

August  18th.  Battery  material,  for  the  P.M.G.  See  "Official 
Notices"  July  9th. 

August  2.5th.  Dry  cells,  earth  clips,  recording  counters,  and 
various  other  instruments  and  apparatus,  for  the  P.M.G.'s  Depart- 
ment.    See  "  Official  Notices  "  July  9th. 

September  let.  Cmdensers,  testing  sets,  rheostats,  Morsa 
Bounders,  and  Wheatstone  transmitters,  for  the  P.M  G.* 

Perth. — August  11th.  Bolts  and  nuts,  tubular  brackets,  side 
brackets  for  tubular  iron  poles,  &c.,  Cordeaux  and  other  insulators, 
copper  wire,  &c..  for  the  P.M.G.'s  Department.  See  "  Official 
Notices"  July  2nd. 

August  11th.  Measuring  instruments,  for  the  P.MG.  See 
"Official  Notices"  to-day. 

Sydney.— September  i:Uh.  Council.  A.c.  and  D.C.  electric 
motors.   Specification  (lOs.  6d.)  from  E.L.  Department,  Town  Hall.' 

September  tith.  Metropolitan  Board  of  Water  Supply  and 
Sewerage.  Centrifugal  pumps  and  electric  motors  at  Richmond 
pumping  station.*     Acting  Secretary,  341,  Pitt  Street,  Sydney. 

Specifications  for  the  items  marked  '  can  be  seen  at  the  Board 
of  Trade  Commercial  Intelligence  Branch  in  London. 

Barkina- Town.— July  16th.  U.D.C.  1,000-kw.  turbo- 
alternator  with  condensing  plant  ;  cooling  tower  and  pipework  : 
chain-grate  f  toker,  boiler  pipe  work,  ka.  ;  economiser  ;  rotary 
converter  ;  H.T.  switchgear  ;  H.T.  mains.  See  "  Official  Notices  " 
July  2nd. 

Dublin. — Tuly  2C.fch.  Corporation.  High  and  low- 
pressure  cables  and  accessories,  transformers,  transformer  pillars 
and  electricity  meters.     See  "Official  Notices"  to-day. 

Edinburnii.  — July  19th.     Corporation.     Tenders  for 

the  works  required  in  connection  with  the  erection  of  the  new 
electric  generating  station.  Westhmk,  Portobello.  Sir  A.  Kennedy. 
17,  Victoria  Street,  Westminster.  Engineer. 

July  17th.  Corporation.  Three,  sir,  nine  or  twelve  months' 
supply  of  electrical  materials.  Forms  from  Resident  Electrical 
Engineer,  Dewar  Place. 

Eritli.  —  July  19th.  U.D.C.  One  2,000-kw.  turbo- 
alternator,  with  condensing  plant,  switchgear,  and  all  accessories. 
See  "  Official  Notices"  Jnne  18th. 

Hull. — July  22nd.  Machinery  oils  for  the  Corporation 
Electricity  Works. 

July  22nd.  Corporation.  One  5,000-KW.  turbo-alternator  with 
exciter  and  condenser  outfit  complete.  See  "Official  Noticjs" 
July  2nd. 

Moreeanibe.  —  July  24th.  Corporation  Electricity 
Department.  2,000  tons  of  coal  or  slack.  See  "  Official  Notices  " 
July  2nd. 

Port.snioufh. — July  lOfch.  Electric  wiring  and  fittings, 
Wimborne  Road  Schools,  for  the  Education  Committee.  Mr.  G.  C. 
Vernon-lnkpen,  Architect,  40,  Commercial  Road. 

Rotlierliaui. — Tuly  24th.  Corporation.  lo.OOO  tons 
smudge  and  pea  nuts  ;  single  vulcanised  bitumen-covered  cable, 
H.T.  cable,  rubber-insulated  cable,  trolley  wire  ;  ampere-hour 
meters.     See  "  Official  Notices"  to-day. 

Sheffield. — July  30th.  Water  service  conduit  screen 
chamber,  penstocks,  valves,  piping,  \o,,  for  the  Electric  Supply 
Committee.  Forms  of  tender  from  Mr.  S.  E.  Fedden,  General 
Manager  and  Kngineer. 

South  Africa. — Beaufort  West  (Cape). — September 

14th.  Municipality.  Suction  gas  engines,  dynamo,  booster,  switch- 
board, battery,  fca. ;  also  poles,  copper  wire,  insulators,  street  lamps, 
service  connections,  meteri",  kc.  Speciticatione,  on  deposit  of  five 
guineas  (returnable),  from  Chas.  G.  Trevett,  A.M  I.E  E.,  70, 
I'letcher's  Chambere,  Cape  Town.  Tenders  to  Town  Clerk,  Beaufort 
West. 

CLOSED. 
Australia. — Svuney. — The  City  Council   received  the 
following  tenders  for  disconnecting  switches  and  fuses  : — 

W    r,    Wntlion  *  Co..  fOO:  alt«rn«tl.<>.  1702. 

Australian  General   Electric  Co.,  £1,413  irpoomnienc1>.d<  ;  alteniKtive, 
£1,164. 

Kedford. — The  T.C.  has  accepted  the  following  tenders 
for  coal  for  the  electricity  works  :  - 

r.lll«  4  Evpr»Kl,  Ltd.— 1,M)0  toim  Bontinck  Dcrhv  »lack,  «t  19».  4d.  per  ton. 
J.  E.  PaR9  «  C'l. -3,000  tntii  MsnnorR  Kl'buin  nUck,  at  lOa.  lOd.  per  (on. 
Mr.  Ctasa.  Franklin.— 3,000  Ions  Mulra  ^-In.  ilaok.  nt  irii..  Bd.  per  ton. 

Bradf<»rd. — The  Tramways  (Jommittee  has  R(^neptcd  the 
offer  of  the  British  Thomaon- Houston  Co.,  Ltd.,  of  a  pair  of  ven- 
tilated type  tramcar  motors,  now  on  trial  in  the  tramways 
depirtment.  for  *210. 

The  Electricity  Committee  han  accepted  the  offer  of  Messrs. 
Ferranti,  Ltd..  to  napply  six  various  transformers  ;  that  of  the 
Brn^h  Eleotrioal  Engineering  Co.,  Ltd..  to  nupply  two  varinus 
transformers  ;  and  that  of  Mesfrs.  Wright  k  Wood,  Ltd.,  to  supply 
28  motors  in  connection  with  the  electricity  supply  to  Dumb  Mills. 


ColC'lie.ster. — The  T.C.  has  acfepted  the  tender  of 
Messrs.  Mellonie  *;  Goulder,  Ltd.,  for  the  supply  to  the  electricity 
works  of  .5,:"iOO  tons  of  Tibshelf  best  hard  nutty  slack,  at  l!)d.  6d. 
per  ton. 

Dover. — The  T.C.  has  arranged  with  the  Snowdown 
(Kent)  Colliery  for  a  three  months'  supply  of  washed  beans  for  the 
electricity  works,  at  £1  68.  Id.  per  ton. 

Kfcles. — The  tender  of  Mr.  E.  Beal  has  been  accepted 
by  the  Education  Committee,  at  £60,  for  wiring  the  Anson  Street 
School  and  supplying  the  fittings. 

Gilliimham  (Reut).— The  T.C.  has  accepted  the 
following  tenders  for  coal  for  the  electricity  works  :  — 

Spenser,  Whatley  &  C:.— 200  toni  D.S.  nuts,  at  £1  (is.  per  ton. 

Blackman  &  Co.— 200  tons  Cannock  g  slack,  at  il  Is.  33.  per  ton. 

ft.\.  Railway.— The  (ieneral  Electric  Co.,  Ltd..  has 
secured  a  yearly  contract  from  the  Great  Northern  Railway  Co.  for 
the  supply  of  standard  Osram  drawn-wire  lamps  and  for  Osram 
Atmos-type  lamps. 

Graufffuiouth. — The  burgh  authorities  have  accepted 
the  tender  of  Messrs.  Siemens  Bros.  Dynamo  Works,  Ltd.,  for  the 
supply  of  tantalum  and  Wotan  lamps  for  the  ensuing  12  months. 

Keiffhlej". — The  Electricity  Committee  recommends  that 
the  offer  of  Messrs.  Willans  ^V:  Robinson.  Ltd..  of  a  5,000-KW.  turbo- 
alternator  (6. EC.  alternator)  for  £16.975  be  accepted,  subject  to 
satisfactory  arrangements  being  made  for  deferring  payment  of 
the  purchase  money  ;  also  that  the  necessary  foundations,  piping, 
switchgear,  ic.  be  constructed  and  provided,  at  £3.025. 

Leeds. — The  Leeds  City  Council  has  accepted  the  tender 
of  the  Leeds  and  llradford  Boiler  Co.,  Ltd.,  for  six  steam  separators, 
at  £358. 

Leek. — The  U.D.C.  has  accepted  the  tender  of  the 
Anglo-American  Oil  Co.,  Ltd.,  for  150  tons  of  fuel  oil  for  the 
electricity  works  ;  and  that  of  the  Littleton  Collieries,  Ltd.,  for 
washed  nut  coal  to  the  works  for  a  year. 

London.  —  Metropolitan    Asyltdis    Board.  —  The 

following  tenders  have  been  received  for  the  installation  of  electric 

light  in  four  blocks  at  the  Grove  Hospital  :  — 

Titan  Lift  Co.,  Ltd (recommended)  ^541 

Alpha  Manufacturing  Co.            652 

C.  H.  Cathcart  ,4- Co 600 

Toy&Wioslow          632 

Green  &  .\bbott.  Ltd 637 

W.  C.  Tackley  A- Co.,  Ltd 663 

Napier  Kimber,  Ltd 868 


r.  &c..  for  the  Tramways  Department, 

Item;.  4.  5.  6  and  7. 

-Hadnelds,  Ltd.,  items  1,  2,  3,  5  and  6. 


L.C.C. — The  Stores  and  Contracts  Committee  has  accepted  the 
following  tenders  for  12  months  from  July  1st,  1915:  — 

Iron  castings  for  the  permanent  v 

Schedule  91.— J.  Martin  Jt  Soni 

Steel  and  iron  castings,  Schedule  9: 

FuLHAM. — The  Electricity  Committee  recommends  acceptance 
of  the  following  contracts  for  coal  as  required  for  the  electricity 
works  : — 

Myers,  Rose  &  Co..  Ltd.— 2  OOD  tons  Mansfield  1§  N.S.,  at  21s.  ^er  ton. 

Cory  Bros.  &  Co.,  Ltd.— 2  000  tons  Hawkins  Old  0. 1-in.,  at  20s.  4(1.  per  ton. 

Blackman  &  Co.— 2.000  tons  Hucknall  IJ  in.,  at  20s.  6d.  par  ton. 

Phillips  &  Co.  -500  tons  Pinxton  |-in.,  at  I9i.  9d.  pi-r  ton. 

Blackman  &  Co.— 1,020  tons  Great  Wvrley  2.in.,  al  20s.  per  ton. 

Mirfield. — The  U  D  C.  has  accepted  the  tender  of  Mr. 
E.  Liversedge,  Hudderafield,  amounting  to  £33  lOs.,  for  providing 
and  fixing  electric  overhead  mains  at  Upper  Hoptou. 

Peterhorouji'h.— The  Electricity  Committee  of  the  T.C. 
has  accepted  the  tender  of  Messrs.  J.  Fairweather  &  Co.  for 
Tibshelf  peas  coal,  at  £1  03.  9d.  per  ton. 

Rotlierliani. — The  Corpration  has  accepted  the  tender 
of  Scottish  Commercial  Cars  Co.,  Ltd..  for  three  motor-omnibuses, 
at  £959  each. 

Salford. — The  T.C.  has  sealed  a  contract  with  the 
British  Westinghonse  Electric  &  Mfg.  C^.,  Ltd.,  for  a  high-tension 
cubicle  and  control  panel  for  the  Electricity  Department. 

Sheflield. — The  olTer  of  IVIcssrs.  Meade.  King.  Robinson 
and  Co.  to  extend  their  contract  for  the  supply  of  petrol  to  the 
Tramways  Department  from  January  1st,  1916,  to  December  31st, 
has  been  accepted  liy  the  Tramways  Committee  :  as  have  also  the 
tenders  of  Messrs.  Catnmell,  Laird  &  Co.,  Ltd.,  for  the  supply  of  600 
steel  tramcar  tires,  and  Messrs.  Brown,  Bayley's  Steel  Works,  Ltd., 
to  supply  three  special  sets  of  50  tires  each.  The  Electricity  Com- 
mittee has  accepted  the  tender  of  Messrs.  W.  Marlow  &  Sons,  at 
£1,0S7,  for  the  erection  of  a  transformer  sub-station  in  Fowncett 
Street. 

Stockport. — The  T.C.  has  accepted  the  tender  of  Messrs. 
Iladfields  Steel  Foundry,  Ltd.,  at  £20.".,  for  a  tramway  lay-ODt  in 
manganese  steel. 

Wimbledon. — The  E  L.  Committee  has  accepted  the 
tender  of  Mos<ri>.  K.  Foster  .V  Co.  to  supply  the  followinf;  quantities 
of  coal  during  a  period  of  12  months  :   - 

B.non  tons  Kciifvliury  nydnr  umall  nuH.  at  a.ls.  lOd.  per  ton. 

•J.O  n  tonii  I.ivorinn  iRnuth  boieoBtpri  IJ-in.  uutiy  elnck,  nt  SOs.  7d.  per  tin. 

1,000  tons  Kinunliurv  IJ-ln.  nutty  alaok  coal,  at  2il,  lOd.  per  (on. 

1,000  tona  Na  lutono'  l^.m.  alack  coal,  al  20i.  Ad.  ppr  Inn. 

2,000  tons  IbiU'ck  (De«p  loami  D.S.  ituti^,  at  2lii.  Vd.  per  Ion. 

Mnherhani]itfln. — The  Trannvays  (\iramltteo  has 
de-^ided  to  purchaae  12  motor  equipments  from  Mrssrs.  Dick,  Kerr 
an!  Co..  Ltd.,  nt  n  cost  of  £1,380. 
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A    LOW-PRICED    ELECTRIC    VEHICLE. 


If  there  is  one  point  on  whicb,  in  the  past,  the  electric 
vehicle  has  failed  to  convince  would-be  purcbaserp,  it  is  on 
the  question  of  high  first  cost.  Whether  the  latter  has 
been  justified,  in  a  commercial  sense,  we  do  not  know,  but 
it  is,  of  course,  admitted  that  there  are  many  instances 
where  the  adoption  of  a  comparatively 
cosily  electrir  vehicle  has  resulted  in 
a  subsequent  saving  in  running  costs 
and  increased  convenience  and  handiness 
associated  with  that  type  of  vehicle. 

On  the  other  hand,  it  must  also  be 
admitted  that  there  are  many  business 
men  who  cannot  reconcile  the  first  cost 
of  the  electric,  of  which  cost  they  are  in 
no  doubt,  with  the  estimated  saving  in 
working  expenses,  which,  so  far  as  they 
are  concerned,  is,  after  all,  only  an 
estimate. 

First  costs  which  are  high,  judged  by 
accepted  standards,  will  always  present 
an  insurmountable  barrier  to  many  people, 
as  witness  the  number  of  carbon  lamps 
still  used  in  places  where  metal- filament 
lamps  would  show  a  great  saving  in  the 
lighting  bill. 

la  the  case  of  the  electric  vehicle  it  is 
not  easy  to  justify  the  high  initial  cost, 
and  this  is  generally  recognised  by  the 
central    station    communities    both    in 
America     and     this      country,     where 
there     is    considerable     scope    for    the 
use    of    a   low-priced   machine,    capable 
of  meeting  average  conditions   of   town 
delivery  and  showing  a  saving  on  present  methods.     The 
demand   for   such   a  vehicle  has  been    met  in  the  States, 
by  the  Ward  ilotor  Vehicle  Co.,  of  Mount  Vernon,  X.Y., 
who   have   introduced   a   high    grade    delivery    van    with 
a  rated  carrying  capacity  of  750  lb.  and  a  radius  of  operation 
of  35  to  45   miles  on  one  charge,  which  sells  at  the  low 
price  of  !?875  (£175)  complete. 

This  vehicle,  known  as  the  "AVard  Special,"  we  illustrate 
herewith  ;  the  chassis  is  simple  in  construction,  with  channel 
and  bar  main  framing,  and  drop  forged  steel  a.^cles  with 
Timken  bearings  ;  the  rear  axle  has  a  pressed  steel  housing 
for  differential  and  helical  gears.  Wheel  steering  is  provided, 
of  the  minimum  lost  motion  type,  and  the  road  wheels  are 
artillery   pattern   with   2i-in.   tires.      The  electric  equip- 


Our  illustration  shows  a  van  body,  which  is  built  up 
with  steel  panels  giving  light  weight  and  strength  combined. 
The  same  vehicle  fitted  with  the  Ironclad  Hxide  battery  is 
sold  for  .-5l,0(K)  (£200),  and  with  the  Edison  battery,  for 
$1,350  (f270). 


The  "Ward  Special"  Electbic  Vehicle. 


The  "  Ward  Special  "  has  a  level  road  speed  of  10  miles  per 
hour,  or  about  twice  that  of  the  horse,  and  less  than  half 
the  stable  room  is  required  as  compared  with  a  horse  and 


Chassis  of  the  "VVaed  Stkcial"  Electric  Van. 

ment  consists  of  a  ■42-cell  il-plate  Ward  Philadelphia 
battery,  covered  by  a  guarantee,  and  this  supiilies  energy 
to  a  Westinghouse  heavy  duty  series-wound  motor  driving 
through  a  propeller  shaft  to  the  rear  axle  ;  a  controller 
of  the  continuous  torque  type  gives  four  speeds  ahead  and 
two  reverse. 


Waiii>  Recfikieb  Charuinu  Panel. 

van.  Many  of  these  vehicles  have  been  placed  in  service 
and  have  given  a  very  good  account  of  themselves ;  we 
pubHsh  herewith  the  results  of  a  30  days'  test  which  bears 
out  the  makers' claims  as  to  its  serviceable  qualities,  and 
it  is  further  interesting  to  note  that  the  Ward  Co.  is^  so 
satisfied  with  the  efiiciency  of  its  vehicle  that  in  the  New 

E     -    - 
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York  district  it  Las  offered  a  fiye-year  maintenance  guarantee, 
whereby  the  customer  is  assured  that  his  expense  under  this 
head  shall  not  exceed  four  cents  per  car-mile,  reckoning  an 
average  daily  mileage  of  25. 

To  facilitate  the  us3  of  the  Ward  vehicle  in  districts  where 
only  alternating  current  is  available,  the  AVard  Co.  has  intro- 
duced a  simple  form  of  "Westinghouse  rectifier  outfit  for 
battery  charging  from  liO-cycle,  220-volt  single-phase 
circuits.  This  gives  an  automatically  tapering  charge  to 
the  battery,  and  only  necessitates  the  insertion  of  the  charg- 
ing plug,  closing  a  switch,  and  turning  a  handle  to  rork  the 
mercury  bulb  of  the  rectifier. 

The  Ward  Co.  build  standard  electric  trucks  up  to 
10,000  lb.  capacity,  and  it  is  their  claim  that  if  the  Ward 
Special  were  sold  at  twice  the  present  price,  they  could  not 
make  it  any  better  than  it  is  being  made  to-day. 

A  cheaper  type  of  vehicle  is  essential  to  the  popularising 
of  the  "  electric,"  and  the  Ward  Co.  are  to  be  congratulated 
on  having  courageously  set  out  to  produce  in  such  quantity 
as  to  make  the  marketing  of  a  low-price  high-grade  vehicle 
a  practical  possibility. 


Analysis   of   I'fiinoKMANOE   i-oE  :iO  Wobkikg  Days  of  W.vbd 
Special. 

Days  operated       ...         ...         ...         ...         

Miles  travelled      ...         ...         ...         ...         

KW. -hours  used 

Number  of  miles  per  KW. -hour  ...         

Greatest  energy  consumption  for  one  day 

Smallest  energy  consumption  for  one  day 

Average  energy  consumption  for  one  day 

Shortest  run 

Longest  run 

Average  ru  a  

Greatest  merchandise  load* 

Smallest  merchandise  load 

Average  merchandise  load' 

Carrent  cost  per  car-mile  at  3  cents  per  KW.-hour     ... 
„  „  „         4  cents  „ 

„  .,  „        ."i  cents  „ 

Maintenance  (maximum  estimate),  including  repairs 
and  renewal  of  all  mechanical  and  electrical  parts, 
including   tires,   bittery,   and  painting  of  wagon, 
should  not  exceed  per  car-mile  ...         ...         ...  ! 

*  The  rated  merchandise  load  capacity  of  this  car  is  750  lb.     The 

above  performance  was.  therefore,  accomplished  with  an   average 

overload  of  I'.jn  lb.  of  merchandise,  and  in  no  instance  was  the  car 

run  with  less  than  500  lb.  of  merchandise  on  the  springe. 


:iO 
],1405 
319  5 
357 
13  KW.-hr. 
10  KW.-hr. 
1 065  KW.-hr. 
33'5  miles 
40'5  miles 
38'01  miles 
1,500  lb. 
500  lb. 
1,000  1b. 
SO-008 
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THE  CENTRAL  POWER  STATION  OF  THE  RANDFONTEIN  ESTATES. 

By  R.  TURNBULL    MAWDESLEY. 


It  would  seem  that  the  prominence  deservedly  given,  in 
the  columns  of  the  technical  Press,  both  at  home  and  in 
America,  to  the  four  power  stations — namely,  Rosherville, 


FlO.    1, — 15BITI.SH    WEbTI.NGHuUSE   G,000-KW.   TUBBO-ALTERNATOK. 


Gold  Mining  Co.  is  an  amalgamation  of  smaller  com- 
panies, the  controlling  interest  in  which  is  held  by  Sir 
Joseph  B.  Robinson.  This  company  owns  and  operates  a 
number  of  mining  pro- 
perties on  the  extreme 
west  of  the  Rand.  Ten 
main  shafts  have  been 
sunk  on  reefs,  which  are 
known  as  the  Randfontein 
Leader  and  A\'est  Reef, 
and  which  are  all  outcrop 
propositions  e.x tending 
from  two  mUes  west  of 
Krugersdorp,  to  about 
one  mile  beyond  Randfon- 
tein village— a  distance 
of  about  seven  miles,  as 
shown  on  the  surface 
plan  on  page  81. 

The  power  station  (fig. 
3)  is  situated  near  the 
Robinson  railway  station 
of  the  South  African 
railways,  at  a  point  which 
is  approximately  the 
centre  of  gravity  of  the 
load  distributed,  and 
supplies  power  to  the  lo 
shafts  for  hoisting,  punip- 


Vereeniging,  Simmer  Pan 
and  P.rakpan  —  jointly 
operated  by  the  Rand 
Mines  Power  Supply  Co., 
Ltd.,  and  the  Victoria 
Falls  and  Transvaal 
Power  Co.,  has  some- 
what eclipsed  the  remain- 
ing power  undertakings 
in  these  fields. 

1'he  Itandfontein 
Estates  electrical  under- 
taking has  not  received 
more  than  a  brief  refer- 
ence in  the  Hngiisli  elec- 
trical journals,  though  its 
importance  and  the  one 
or  two  uni(|ue  features 
of  the  plant  certainly 
warrant  a  clearer  recog- 
nition. 

liriefly  and  generally, 
the  Piftndfontein  Kstates 


Fl().   2.— I'AIiSiiNS   i;,O00  KW.   TlllllO-ALTKIlSATOR,! 
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ing.'i&c;  it  aho  furnishes  energy  for  a  large  number  of 
stamp  mills,  air  compressors,  and  other  necessary  appliances. 

The  whole  of  the  generating  jilant  at  present  installed  is 
turbioe-drivea,  and  consists  of  two  (!,()00-k«\,  ihren 
2,000-Kw.,  and  two 
1,000 -KW.  Parsons 
turbo-alternators, 
and  one  G,000-kh'. 
Westinghouse  set, 
making  a  total  capa- 
city of'2(;,000  KW. 

A  general  view  of 
the  interior  of  the 
power  station,  look- 
ing west,  is  shown  in 
fig.  5. 

The  latest  addition  to  the  plant  is  the  last-named 
6,000-KW.  set,  which  consists  of  a  Westinghouse-Rateau 
impulse  turbine,  running  at  l.-^OO  R  p.m.,  and  driving  a 
6,600-volt,  .50-cycle,  3 -phase  alternator  of  the  compensatei 


FiQ.  3.— Panoramic  View  of  Powkr  Station  Buildings 


to  the  three  0,000-k\v.  machines,  and  is  taken  from  that 
point  to  the  feed  tanks  by  small  motor-driven  rotary  pumps, 
in  triplicate. 

In  starting  up  this  turbine   a  small  duplex  stpani  pump 
ii  used  CO  furnish  oil 
for    the    bearings, 
which  pump  is  auto- 
matically cut  out  aS 
sosn  as  the   turbine 
oil  pump,  driven  by 
wormgear   from    the 
main  shaft,  is  giving 
sufficient  pressure. 
The    latter    pump, 
besides    supplying 
oil   at    about    7    lb. 
per    sq.    in.    pressure   for    the    bearings,    provides  oil    at 
approximately  70  lb.  pressure   for   operating  the   turbine 
governor.     The  lubricating  oil,  in  its  return  journey  from 
the  bearings,  passes  through  an  oil  coDler,  which  is  supplied 


Fig.  4.— SrsFACE  Plan  of  Randfontein  Estates. 


type.  The  exciter  is  fitted  to  the  end  of  the  main  shaft, 
and  has  a  radial  commutator  ;  the  alternator  slip-rings  are 
also  radial.  This  machine  has  a  surface-condeLsing  plant 
situated  directly  below  the  turbine  exhaust,  which  is  of  the 


with  circulating  water  from  duplicate  boiler  cold-feed  tanks 
placed  outside  the  station  proper.  This  circulating  water 
is  quite  distinct  from  the  condenser  circulating  water,  which 
is  unfit  for  this   purpose.      A  small  motor-driven   rotary 


Fig.  5.— General  View  of  Engine  Roo.m. 


Westinghouse-Leblanc  type,  with  electrically-driven  air  and 
extraction  pumps.  The  circulating  pump  is  driven  by  a 
275-ii.p.  three-phase  motor.  The  condensate,  which  is 
measured  by  a  Lea  recorder,  passes  into  a  hot-well  common 


pump  supplies  the  cooling  water  for  the  AVestinghouse 
C,000-KW.  set  cooler,  and  also  for  the  two  Partons  i;,000-K\v. 
sets,  which  are  provided  with  a  gravi  y  oil  system,  described 
on  a  la'.cr  page. 
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The  speed  legulation  and   governing  are  effected  by  a 
master   governor   valve   operated   by   oil    pressure,    which 


admits  steam  to  the  turbine  sufficient  for  three-cjuarter  load, 
after  which  the  spindle  of  the  matter  governor  valve  still 
travels  further  withcub  admitting  more  steam  through  the 


and    Manufacturing    Co,    Ltd,,   of     Manchester,    through 
their  Jobaonesburg  office. 

The  two  G,000-K'«'.  Parsons  turbines, 
a  view  of  one  of  which  is  shown  in  fig.  2, 
are  of  the  multiple  reaction  type,  and  are 
each  coupled  to  a  Parsons  three-phase 
alternator. 

Each  of  the  turbines  is  provided  with 
two  cylinders  in  tandem,  the  l.p.  cylinder 
constituting  an  exhaust-steam  turbine, 
into  which  the  exhaust  from  the  H.i>. 
cylinder  enters,  at  about  14  lb.  per  sq.  in. 
absolute.  By  this  means  the  turbine 
spindles  are  reduced  in  length,  and  allow 
of  a  stiff,  rigid  construction,  and  four  main 
bearings,  instead  of  two. 

The  speed  is  governed  by  a  standard 
Parson?  centrifugal  mechanical  governor, 
rotating  vertically  on  a  spindle  driven 
from  the  main  shaft  by  worm  gear.  This 
governor,  acting  through  a  relay  plunger 
valve,  operates  a  main  double-beat  valve, 
which  admits  steam  to  the  turbine  in 
puffs — the  duration,  but  not  the  rapidity, 
of  which  depends  upon  the  generator  load. 
When  the  turbine  is  working  at  its  full 
load,  or  above  it,  the  gusts  of  steam  merge  into  a  continuous 
blast,  with  the  double-beat  valve  wide  open,  and  stationary. 
An  autoccatic  overload  valve  is  fitted,  but  the  load  on  any 
alternator  is  never  allowed  to  rise  above  the  normal. 


vS^m^f^ 

H 
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Fig.  7. — Co.^■DE^.sI^■G  Plant  for  P,\b.soxs  G,iii.iO-K»v.  Set.s 


Fig.  S. — No.  2  Boileb  Hoi>e-. 


main  governing  valve,  and  mechanically  opens  two  auxiliary 

governing  valves,  for  full  load    and   load  and  a  quarter 

respectively.      A     further    hand-operated 

overload  valve,  for  50  per  cut.  overloarl. 

admits  steam  through  the    last  three    of 

the  10  steam  ports  ;  but  it  is  unlikely  that 

this  will  ever  be  retjuirtd. 

Means  are  provided  for  controlling  the 
speed  electrically  from  the  switchboard  and 
for  tripping  an  emergency  run-away 
governor  valve  (actually  the  main  stop 
valve),  which  also  acts  automatically  at  a 
speed  of  15  per  cent,  above  the  normal. 

'jthree  current-limiting  reactance  coils 
are  connected  in  the  main  circuit  between 
the  alternator  and  the  bus-bar.-',  the  main 
switches  being  operated  electrically  by 
solenoids.  There  is  an  individual  air- 
conditioning  apparatus  used  in  ventilalin'.' 
tills  machine.  The  alternator  i.s  totally 
enclosed,  and  is  ventilated  on  full  loads  by 
an  electrically-driven  fan,  which  draws 
outside  air  through  watcr-spraja  that 
eliminate  all  dust,  and  admit  of  temperature  " 
regulation. 

The   complete    unit    (lig.    1),   together    with 


A  centrifugal  emergency  governor,  working  oft'  the  fame 
spndle,  and  which  in  its  operation  entirely  shuts  the  steam 


the 


con- 
densing plant,  reactance  coils,  and  switchgear,  i^c,  was 
BupplieJ  direct   by   the    I'ritish    Wcstingliousi    Hlectrical 


I  ...    '.I.— AU.MLIAUV    I'oWKli    DlSTllIlUTIOX    BoAUD. 

off  the  turbine,  can  be  actuated  cither  by  the  driver  or  from 
the  switchboard,  and  is  automatic  on  speeds  relatively 
excessive. 
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The  speed  of  these  sets  is  1,000  R. p.m.,  the  alternators 
bein;:  of  the  totally  enclosed  self-ventilated  type  with 
individual  exciters  coupled  to  the  ends  of  the  shafts.  There 
is  a  further  arrangement  for  ventilating  all  machines — 
two  "  Sirocco  "  fans,  electrically  driven,  being  placed  in  a 
building  adjoining  the  station,  which  drive  cold  air  into  the 
cable  trenches  and  through  the  various  alternator  windings, 
discharging  into  the  engine  room  through  the  tops  of  the 
alternator  yokes.  In  this  case  care  is  taken  to  see  that 
there  is  a  modicum  of  water  kept  on  the  floor  of  the 
cable  runs,  otherwise  trouble  arises  from  dust. 

(The  two  6,000-K\v.  Parsons  turbines  are  built  to  the 
same  iiatterns  as  those  at  Lot's  Road,  and  are  in  many  ways 
similar,  except  that  the  Lot's  Road  turbines  are  driving 
Westinghouse  alternators,  and  are  set  upon  Westinghouse 
bed-plates,  laid  down  by  the  present  writer  in  r,t03.) 

Originally  the  bearing  lubrication  of  these  sets  was 
carried  out  by  individual  oil  pumps  driven  from  the  turbine 
shafts,  but  the  plungers  of  these  pumps  have  been  removed 
and  a  gravity  system  adopted,  with  an  auxiliary  oil  cooler  as 
well  as  the  two  machine  oil  coolers.  The  oil  afcer  passing 
through  the  bearings  gravitates  into  a  tank  placed  in  the 
condenser  pit,  and  from  that  point  is  pumped  into  fouf 
tanks  by  an  electrically-driven  plunger  pump.  These  tanks 
are  shown  just  below  the  crane  girder  level  in  figs.  1  and  2. 
From  the  tanks,  which  are  provided  with  an  electrical  tell- 
tale, the  oil  gravitates  to  the  bearings,  giving  a  constant 
pressure  of  5  lb.  even  when  the  machine  is  stationary. 
A  Worthington  steam  oil  pump  is  used  as  a  stand-by. 

The  i'.000-K\v.  Parsons  turbines  (fig.  6)  are  of  the  usual 
single  cylinder  construction,  and  offer  no  unusual  features. 
These  three  machines,  as  well  as  the  two  small  1,000-kav. 
sets,  each  have  an  individual  oil  pump  for  lubricating 
purposes,  a  small  hand  pump  being  used  on  starting  up. 

Circulating  water  for  condensing  purposes  is  derived  from 
an  adjacent  shaft,  which  is  one  of  the  wettest  on  the 
property.  Three  artificial  cooling  ponds  have  been  con- 
structed, a  fourth  reservoir  being  used  as  a  settling  dam. 
It  was  found  that  the  settling-dam  water  was  slightly  acid, 
and  it  is  treated  by  the  addition  of  lime  to  neutralise  this 
effect.  The  water  passes  from  the  settling  dam  into  the 
first  cooling  pond  through  a  motor-driven  rotary  pump. 

The  cooling  system  consists  of  one  enclosed  tower  (shown 
in  fig.  3),  one  open  tower,  and  one  open  spray  pond,  the 
two  former  being  situated  at  the  east  end  of  the  station, 
and  the  latter  at  the  west  end.  In  addition  to  the 
usual  spray  troughs,  in  both  the  open  and  closed  cooling 
towers,  quantities  of  brushwood  are  placed  in  position  below 
the  troughs,  which  have  the  effect  of  disintegrating  the 
falling  water  into  spray,  and  adding  to  the  cooling  pro- 
perties of  the  towers. 

The  cotdensers  are  all  of  the  surface  type  :  and  all, 
except  the  Westinghouse  condenser,  are  fitted  with  the 
Parsons  vacuum  augmentor. 

The  air  pumps  of  the  1,000-kw.  and  2,000-kw.  sets  are 
of  the  Parsons  triple  compound  type.  In  the  1,000-Kw. 
sets  the  air  pumps  and  circulators  are  driven  by  one  60-h.p. 
induction  motor,  the  circulators  direct  and  the  air  pump 
through  gearing.  The  pumps  for  the  2,000-KW.  sets  are 
driven  separately,  the  air  pumps  by  a  13-h.p.  motor  and  the 
circulating  pumps  by  70-h.p.  motors. 

The  Parsons  6,000-kw.  sets  each  have  an  Edwards  air 
pump  and  a  Worthington  circulating  pump,  the  former 
driven  by  20-h.p.  Westinghouse  motors  and  the  latter  by 
200-H.P.  Westinghouse  motors  (fig.  7). 

The  effective  head  that  the  circulators  work  against  is 
40  ft.,  the  condenser  discharge  being  led  underground  some 
distance  from  the  generator  house,  in  both  directions,  where 
it  is  raised  to  launders,  leading  to  the  towers,  which  may  be 
operated  in  parallel,  or  singly,  as  may  be  desired. 

The  Edwards  air  pumps  of  the  6,000-K\v.  sets  originally 
were  equipped  with  a  lift  pump  for  handling  the  condensate, 
but,  as  mentioned  previously,  this  is  not  utilised,  the  water 
gravitating  into  a  hot-well,  whence  it  is  pumped  by  rotary 
pumps  to  the  hot-feed  tanks.  Incidentally,  it  may  be 
remarked  that  as  this  plant  is  somewhere  about  6,000  ft. 
above  sea  level,  the  apparent  vacua  are  affected  accordingly 
(average  barometer  24'5  in.). 


NOTES. 


VoIlinfPOrXofOS.— ENOhNKEItrNfllNSTITITIONS' Yoi,L-N- 
TEEB  TUAiNiNc  CoKi-s.— Headquarters,  Marconi  HouBe.  Strand, 
London,  W.f.  Company  Orders  by  I.ieut.-Colonel  C.  B.  Clay' 
V.D.,  Commandant,  for  Week  endinfr  July  24th,  1915  :—  ' 

Mondays -(5  30  and  -.:!0.  No.  I  Platoon,  Teohnioal  Instmction 
and  Squad  Drill.  No.  3  S(|uad,  Squad  Drill  withont  arms. 
No.  4  Squad,  Squad  Drill  with  arms. 
Wednesday.— (;.30  and  7.30.  Platoon  and  Company  Drill. 
FniDAY.— 6.30  and  7.30.  No.  1  Platoon,  Technical  Instruction  and 
Squad  Drill.  No.  3  Scjuad,  Squad  Drill  with  arms.  No.  4 
Squad,  Squad  Drill  without  arms.  Orderly  Serjeant, 
Corbett,  R.  W.  T.  Recruit  Orderlies,  Squad  3,  Spiers,  S.  V. ; 
Squad  4,  Foxton,  J. 

Jfui/itiiin  ir»ri. — Owing  to  shortage  of  material,  it  has  been 
impossible  to  arrange  work  for  Saturday,  July  17th. 

Cam/i  at  Thames  Ditton. — The  Architects  will  welcome  any 
member  of  the  E.I.V.T.C.  who  wishes  to  spend  the  wpek-end  in 
camp.  Names  must  be  given  to  the  undersigned  by  Weinesday 
morning,  and  members  going  to  camp  must  take  with  them 
blankets,  knife,  fork,  spoon,  cup  and  soup-plate :  expenses  about 
78.  6d. 

Piincfiiallfi/  0)1  Parade. — Owing  to  the  amount  of  time  lost  on 
falling-in  on  parade,  members  are  reminded  that  drills  commence 
at  ().30  and  7.3ti,  and  every  man  must  be  in  position  when  the 
fall-in  is  sounded.  Any  member  who  is  not  present  when  his  name 
is  called  will  not  count  a  drill  for  the  hour  for  which  he  is  late. 
E.  G.  Fleming, 
Comjiani/  Commander  and  Acti/if/  Adjutant. 

3rd  Batt.  (Old  Boys)  Central  London  RErjiMENT  (Volun- 
teers).— Battalion  Orders  by  Colonel  S.  G.  Grant  (Officer  Com- 
manding), Thurfday,  July  l.jth,  1015  :  —  \Ver];-end  Parades. — 
Saturday  :  Afternoon  operations.  The  Battalion  will  parade  at 
Baker  Street  Station  at  2.30  p.m.,  and  proceed  as  follows  —The 
right-halt  Battalion  will  detrain  at  Harrow,  the  left-half  Bat- 
talion will  detrain  at  Preston  Road.  Both  forces  will  be  told  off 
into  small  Patrols  under  the  command  of  N.C  O.'s.  Officers  will 
act  as  umpires.  The  Preston  Road  Force  will  watch  the  approaches 
from  Harrow,  working  along  the  cross  roads  of  East  Lane  and 
Preston  Lane  ;  from  the  latter  point,  northwards  along  the 
Preston  Lane  to  Preston  and  the  N.E  (north-east)  along  the  lane 
leading  to  the  road  from  Kenton  to  Kingsbury  Green.  They  are 
not  to  go  west  of  this  line.  The  Harrow  Force  will  reconnoitre 
towards  Forty  Farm,  TJxendon  Farm,  Preston  and  Kingsbury 
Green,  and  will  endeavour  to  break  through  the  opposing  line  of 
Patrols  on  the  Preston  Lane  line,  and  reach  Camp. 

Bonnds. — Xortit  — Road  from  Harrow  to  Kingsbury  Green  via 
Kenton,     tintith. — East  Lane  to  Forty  Farm,  and  Camp. 

Sunday. — 6  a.m. — Reveille  ;  7  a.m.,  Sergeant-Major's  Parade 
under  the  supervision  of  Mr.  F.  H.  Stevens ;  10  a.m.,  Church 
Parade  ;  10.20  a.m.,  Company  and  Platoon  Drill :  2.30  p.m.,  Bat- 
talion Parade. 

Advance  Party'. — It  is  proposed  to  send  an  Advance  Party  of 
one  officer  and  25. men  to  Ongar  to  get  the  Camp  ready  for  the 
Corps.  N.C.O.'s  and  men  desirous  of  volunteering  for  this  duty, 
are  requested  to  send  in  their  names  to  their  Company  Com- 
manders, who  will  forward  them  to  Headquarters  as  soon  as 
possible. 

A.  G.  Joiner,   Captain  and  Adjutant. 

Batteries  for  Eg'.vpt. — We  have  received  a  letter  from 
a  correspondent  in  Egypt  in  which  he  asks  us  to  draw  the  atten- 
tion of  British  storage  battery  makers  to  the  excellent  opening  that 
exists  there  now  for  their  manufactures,  the  business  having  been 
previou^l.v  almost  entirely  in  the  hands  of  Germans.  The  writer 
says  that  any  company  choosing  to  start  such  a  business  should  have 
an  efficient  inspector  living  in  the  country,  preferably  in  Cairo, 
and  he  would  have  to  know  some  other  language  (preferably 
French)  besides  English.  The  German  firms  paid  their  representa- 
tive a  good  saliry  and  commission.  Our  correspondent  ia  willing 
to  furnish  further  information  to  any  firm  who  cares  to  communi- 
cate with  him  through  us. 

Foreign  Trade. — The  June  Figures. — The  following 

are  the  electrical  and  machinery  figures   given    in    the    official 
returns  for  June  : — 


{To  be  continutd.) 


Imports. 

Electrical     goods 
and    apparatus, 
excluding    ma- 
chinery and  un- 
insulated wire 

Month 

of 
June. 

& 
83.908 

Ine, 

or 

dec. 

£ 

-      40,493 

montlif, 

1915. 

£ 

455,208 

Inc. 

or 

dee. 

£ 

-     349,437 

Machinery 

923,670 

-1-    234,611 

4,377,390 

~    233,046 

Exports. 

Electrical    goods 
and  apparatus, 
excluding    ma- 
chinery and  un- 
insulated wire 

298,806 

-1-      22,526 

1,486,998 

-     217,231 

Machinery 

1,886,202 

-1,242,180 

9,800,741 

-9,668,814 
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Institution  and  Lecture  Notes.— Physical  Society 

of  London.— At  ♦he  raeeting-  held  on  June  25th,  a  paper,  entitled 
"Conduction  of  Electricity  Throus-h  Metals,"  was  read  by  the 
president,  Sir  J.  J.  Thomson.  The  discovery  by  Kamerlingh 
Onnee,  that  at  the  tempprature  of  liquid  helium  some  metals  can 
exist  in  a  state  in  which  their  fpeoific  resistance  is  less  than  one 
hundred  thousand  millionth  part  of  that  at  0°  C.  appears  to  nece.s- 
sitate  the  abandonment  of  the  ordinary  theory  of  metallic  con- 
duction, aa  the  experimental  conditions  prohibit  the  explanation 
of  the  phenomenon  by  an  abnormal  increase  either  in  the  number 
or  mean  free  path  of  the  free  electrons.  The  effects  observed  by 
Kamerlingrh  Onnes  may,  however,  be  accounted  for  by  a  theory  of 
metallic  conduction  previously  given  by  the  author  in  "TheCor- 
puFcular  Theory  of  Matter,"  and  explained  in  the  paper. 

A  paper  "  On  an  Unbroken  Alternating^  Current  for  Cable  Tele 
graphy  "  was  read  by  Lieut.-Col.  G.  0.  Squier,  Ph.D.  The  paper 
propoEed  a  new  angle  of  view  in  the  method  of  transmission  of 
signals  in  the  submarine  telegraph  cable,  and  described  some 
apparatus  for  operating  on  the  general  principles  involved.  An 
ocean  cable  was  considered  as  a  power  line,  and  starting  with  the 
standard  form  of  circuit  which  would  be  used  in  case  it  were 
required  to  operate  an  electric  motor  through  an  ocean  cable, 
experiments  were  described  to  determine  the  minimum  possible 
variations  required  in  such  a  circuit  to  permit  the  alternating  cur- 
rent received  to  be  interpreted  in  dots,  dashes  and  spaces  of  the 
present  alphabet.  The  uninterrupted  alternating  current  used  in 
transmission  was  operated  on  synchronously  by  the  ordinary  trans- 
mitting tape,  so  as  to  alter  the  impedance  of  the  transmitting 
circuit  at  the  instants  when  the  current  was  naturally  zero.  Dots, 
dashes  and  spaces  were  each  sent  by  semi-waves  of  either  sign,  but 
of  dilYerent  amplitudes.  The  alternating  current  received  might 
be  read  directly  from  the  record  made  by  a  siphon  recorder,  or  this 
current  might  be  employed  to  operate  a  siphon  Morse  printer,  by 
means  of  an  adaptation  of  Muirhead's  gold-wire  relay,  or  a 
Heurtley  magnifier  and  a  local  wire  relay.  A  special  form  of 
cable  dynamo  to  operate  at  frequencies  from  4  to  10  was  used  in  the 
experiments  described.  The  fundamental  principle  was  developed 
of  never  metallically  "breaking"  the  transmitter  circuit,  which 
permitted  of  greater  accuracy  in  balancing  the  duplex  bridge. 

The  Council  has  decided  to  sanction  and  adopt  the  letters 
F.P.S.L.  as  the  official  indication  of  Fellowship  of  the  Society. 
The  Council  has  appointed  a  Committee  to  consider  any  scientific 
suggestions  or  inventions  which  Fellows  of  the  Society  may  care  to 
bring  before  it  in  connection  with  the  war. 

IlliiminattD?  Engineering  Society  (U.S.A.). — At  a  recent 
meeting  Dr.  C.  P.Steinmetz  was  elected  president  ot  the  Society. 

Royal  Institution  of  Great  Britain. — The  following  resolu- 
tions were  unanimously  paseed  at  a  recent  meeting  of  the  members  of 
the  Royal  Institution  ;— (l)That  the  Royal  Institution  is  desirous,  as 
it  always  has  been,  of  rendering  to  His  Majesty  s  Government  in 
relation  to  the  war  every  assistance  which  lies  within  its  objects 
as  defined  and  governed  by  the  Charter  and  Act  ot  Par- 
liament governing  the  Royal  Institution,  and  by  the  convey- 
ance and  deed  of  trust  of  the  Davy  Faraday  Research  Laboratory. 
(2)  That  with  a  view  to  giving  effect  to  this  desire  letters  be 
addressed  to  the  First  Lord  of  the  Admiralty,  the  Minister  for 
War,  the  Minister  of  Munitions,  and  the  Chairman  of  the 
Inventions  Board  of  the  Admiralty,  requesting  them  to  communi- 
cate with  the  managers,  in  case  there  is  any  field  of  research  in 
relation  to  or  connected  with  chemical  and  physical  science,  or 
either  of  them,  to  which  the  professors,  assistants,  and  staff  of  the 
Royal  Institution,  or  of  the  Laboratory,  can  usefully  direct  their 
attention,  with  a  view  to  giving  assistance  to  His  Majesty's 
Government  in  the  conduct  of  the  war,  or  in  case  they  desire  that 
any  members  of  their  respective  staffs  shall  be  admitted  to  work 
in  the  Laboratory  in  the  prosecution  of  any  such  research. 

I'atciits  and  Alien  Enemies, — Applications  have  been 
made  to  the  Board  of  Trade  for  the  avoidance  or  suspension  of 
the  following  patents  :—Nos.  8,4  87  fOG  and  30,101-10,  granted  to 
Bogler  and  Hoerbiger,  by  the  Lilleshall  Co.,  Ltd.,  Messrs.  John 
Mufgrave  &  Sons  (1913),  Ltd.,  and  Messrs.  Bellies  &  Morcom,  Ltd. 

Standardisation  of  B..\.  Screws. — The  standardisa- 
tion of  B.A.  screws,  taps  and  dies,  and  gauges  has  been  before  the 
.'^mall  Screws  Sub  Committee  of  the  Engineering  Standards  Com- 
mittee for  some  time  ;  on  account  mainly  of  the  difficulty  ot 
6nding  satisfactory  methods  for  the  standardisation  of  the  small 
screws  and  gauges,  no  definite  decisions  have  been  formed,  but 
certain  provisional  conclusions  have  been  reached  which  have 
enabled  the  National  Physical  Laboratory  to  issue  a  tentative  list 
of  dimensions  which,  there  is  reason  to  believe,  may  at  the  present 
juncture  be  of  service  to  persons  u"ing  the  screws  and  assist  in 
obtaining  interchangeable  work.  The  scheme  is  embodied  in  a 
number  of  tables  intended  to  secure  a  fairly  easy  fit  ;  for  some 
purposes  it  might  be  necesiary  to  reduce  somewhat  the  limits 
given,  and  the  tables  are  accompanied  by  notes  regarding  the  per- 
missible variations.  The  question  of  gauging  has  also  been  con- 
sidered, and  tables  for  the  nizes  of  i/auges  are  given.  Particulars 
can  be  i  litained  from  the  National  Physical  Laboratory,  Tcdding- 
ton,  which  is  prepared  in  the  interim  to  certify  Bcrews,  .Vo.,  which 
fall  within  the  prunoribcd  limits  as  B  A.  screws,  taps  or  gauges. 

\))|)oin(nientK  Vacant. — Two  Bwitcbboani  attendants, 
for  the  Cleckbeaton  D.O.  electricity  works.  See  our  advertisement 
pages  to-day. 

Inqniries, — Makers  of  a  machine  for  corapreBsing  the 
grspbitemAnganess  cylinders  (or  dry  dclls  are  aiked  (or. 


Electrical  Contractors'  Association  ot  Scotland. — 

At  the  annual  meeting  of  the  Glasgow  Branch  of  the  Association 
on  Thursday  last  week,  the  chairman  said  that  during  the  year 
there  had  been  a  net  increase  of  seven  members  to  the  Branch. 

Over  a  year  ago  the  Committee  received  a  deputation  from  the 
Electricity  Committee  of  the  Coiporation,  which  was  instructed  to 
see  what  arrangements  could  bn  come  to  in  order  to  have  a  first- 
class  electrical  showroom  for  GlaFgow  The  deputation  wished 
first  ot  all  to  give  the  EC. A,  the  opportunity  of  opening  and 
carrying  on  this  showroom,  but  the  Tommittee  did  not  consider  a 
showroom  either  a  necessity  or  a  profitable  thing  for  either  party  to 
run.  The  representatives  of  the  Corporation  stated,  however,  that  a 
showroom  must  be  opened,  and  after  many  meetings  it  wasarrangcil 
that  the  showroom  should  be  opened  and  run  by  the  Corporation 

The  principal  points  arranged  were  : — The  showroom  should 
exist  primarily  for  exhibition  of  electrical  appliances ;  if  a  sale 
was  made  it  would  be  at  the  usual  trade  retail  selling  price  ;  all 
work  resulting  from  inquiries  at  the  showroom  would  be  done 
direct  by  a  contractor,  and  there  would  be  no  hiring.  The  agree- 
ment was  for  a  first  period  of  five  years. 

He  had  seen  it  stated  that  the  conditions  agreed  to  were  less 
favourable  to  the  Association  than  the  I  ME.A,  Bill  proposed.  He 
thought  any  contractor  reading  the  two  sets  of  proposals  would 
have  no  difficulty  in  seeing  that  in  their  case  they  were  protected 
from  rate-aided  cutting  with  its  attendant  inferior  workmanship, 
whereas  in  the  I. ME. A.  proposals  their  trade  would  have  been  cut 
away  from  them  to  be  run  at  a  loss  by  a  municipal  "  Kaiser." 
Another  thing  was  that  they  knew  Mr.  Laekie  and  what  he 
intended  to  do  with  the  showroom. 

Some  time  ago  the  wrights  and  masons  had  a  difference  of 
opinion  with  the  architects  and  measurers  regarding  conditions 
and  form  of  contract,  and  Sir  G.  Aekwith  was  asked  to  arbitrate 
ou  the  questions  raised.  The  Association's  representatives  had 
attended  a  number  of  meetings  regarding  this.  Up  till  now  a 
measurers'  schednle  had  been  a  schedule  of  rates.  The  new  pro- 
posal was  that  they  phould  have  a  contract  total  price  accepted, 
not  a  schedule  of  rates,  and  any  alterations  beyond  a  small  margin 
to  be  a  mutual  arrangement  between  architect  and  contraotor,  • 
A  complete  tet  of  conditions  and  rules  of  contract  was  being 
arranged,  and  later  a  model  form  of  schedule  would  be  drawn  up 
for  use  by  the  measurers. 

The  Association  had  had  proposals  for  agreements  between  the 
EC, A  of  Scotland  and  the  Dynamo  and  Motor  Manufacturers  and 
also  the  Tungsten  Lamp  Association,  They  were  not  satisfied  in 
either  case  with  the  inducements  offered  to  them. 

The  Committee  had  now  started  to  consider  the  question  of  rules 
for  apprentices,  and  a  draft  set  of  rules  had  been  drawn  up. 

They  hail  given  the  men  an  extra  Id.  per  hour  war  bonus  under 
their  agreement  with  the  engineers  and  shipbuilders.  A  slight 
alteration  had  been  made  in  the  rules  for  workmen,  in  a  friendly 
spirit  on  both  sides. 

The  Association,  as  .i  whole,  was  now  on  a  firm  basis  both  as 
regarded  membership  and  finance. 

Australian  Railways.— The  Sydney  Daily  Telegraph 
states  that  the  Minister  for  Railways  has  in  preparation  an  amend- 
ment of  the  Railways  Act.  This,  in  addition  to  giving  the 
Government  power  to  initiate  a  policy  in  regard  to  railway  matters, 
also  provides  for  the  appointment  of  five  Railway  Commissioners. 
The  railway  administration  will  be  divided  into  four  departments 
— electrical,  locomotive,  existing  lines,  and  traffic.  In  charge  of 
each  will  be  a  sectional  commissioner,  while  the  fifth  will  act  as 
chief,  Bnpervising  the  work  of  his  colleagues. 


OUR    PERSONAL    COLUMN. 

The  EdUors  invite  electrical  engineers,  mhether  connected  with  the 
technical  or  the.  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  heep  readers  of  th« 
Electbical  Review  posted  as  to  their  moiements. 


rentral    station   Officials.— j\Ik.    B.  .1.    CncHR.\xE, 

assistant  electrical  engineer  to  the  Sydney,  N.S.W.,  City  Council, 
has,  according  to  '/'•■ndcrs,  been  appointed  general  manager  and 
chief  engineer  to  the  City  Electric  Light  Co.,  of  Brisbane.  Mr. 
Cochrane  will  take  up  his  new  duties  in  August. 

Mn,  Skahbook,  the  general  manager  of  the  Marylcbone 
electricity  undertaking,  has  been  asked  to  ao*  as  chairman  of  an 
operating  Sub-Committee  of  the  Metropolitan  Munitions  Com- 
mittee, and  also  to  act  as  district  supervisor  of  various  works. 

The  Gillingham  (Kent)  T.C.  has  granted  Mil.  0,  Sampson, 
assi-tant  meter  reader  at  the  electricity  works,  permission  to  join 
the  I'oroes  for  the  pi-riod  of  the  war.  Similar  permission  has  also 
been  given  to  Mk.  P.  Links,  of  the  electricity  works  staff 

The  Dartford  l.',D,C.  has  increased  the  salary  of  Mii,  R,  .Iones, 
assistant  electrical  engineer,  from  ,firiOto  £|i;0  per  annum  The 
Committee  recommended  throe  yearly  increments  of  A' 1(1  caL'h, 
but  the'(nic»tionof  future  inoremonts  has  been  deferred  ponding  the 
receipt  of  a  report  on  tho  wages  of  employes  in  the  department. 

With  reference  to  tho  third  item  appearing  in  thifl  section  last 
week,  we  regret  to  learn  that  the  informatinn  there  given  was  not 
quite  aronrate.  The  announcement  should  read  as  follows  : — 
Mb     F.   Whitehead,   charge  engineer  on   the  gs>  plant  at  the 
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Acorington  Corporation  electricity  works,  has  resiened,  and  Mb.  A. 
GowAED,  shift  engineer,  haa  been  appointed  to  fill  the  vacancy. 
Mr.  Goward  was  appointed  shift  engineer  in  November,  1912. 

Mb.  \V.  B.  Child,  assistant  electrical  engineer  to  the  Leek 
U.D.C.,  has  resigned,  having  obtained  another  appointment. 

Mb.  W.  E.  Lloyd,  secretary  and  manager  of  the  municipal 
electricity  works  at  Bacup,  has  resigned . 

Among  the  membars  of  the  Hammersmith  B.C.  electricity 
department  staff  who  have  taken  up  duties  under  the  Crown  since 
the  commencement  of  hostilities  are  the  following  from  the 
official  staff  :— A.  T.  OoBnoN  Smith,  sergeant-major,  Hon. 
Artillery  Company;  T.  H.  Meacock,  sergeant,  ISth  County  of 
London  Regiment ;  H.  R.  Watts,  private.  Hon.  Artillery  i  ompany  ; 
,r.  E.  Peahce,  sergeant,  London  Electrical  Engineers ;  W.  J. 
Whvjian,  private,  13th  County  of  Loudon  Regiment;  P.  C.  G. 
Sly,  private,  4th  Grenadier  (iuards. 

Mr.  C.  H.  Thorpe,  engineer-in-charge  of  the  Hammersmith 
B.C.  electricity  works,  has  resigned  his  appointment. 

Me.  W.  E.  Cl.^bet,  the  works  superintendent  of  the  Maidenhead 
Corporation  electricity  works  and  late  chief  assistant  engineer  of 
the  Smithfield  Markets  Electric  Supply  Co.,  Ltd..  has  been  appointed 
chief  engineer  to  the  Hale  Ead  works  of  the  British  Xylonite 
Co.,  Ltd. 

Sapper  A.  Ddscan,  who  has  been  employed  in  the  Harrogate 
Corporation  electricity  department  for  H  years,  latterly  in  charge 
of  the  meter  and  test-room  department,  is  now  serving  in  the 
London  Electrical  Engineers  unit. 

At  a  meeting  of  the  Farnworth  Council  on  July  6th,  the  chair- 
man of  the  Electricity  Committee  reported  that  the  electrical 
engineer,  Mb.  A.  J.  Hotchinson,  had  an  opportunity  of  accepting 
a  commission  with  the  Royal  Engineers,  and  was  wishful  to  do  so. 
The  Council  gave  full  consideration  to  the  matter,  and,  in  view  of 
the  depleted  staff,  it  was  resolved  to  request  Mr.  Hatchinson  "to 
continue  his  duties  here,  as  he  is  serving  his  country  in  a  useful 
capacity  in  the  performance  of  his  present  duties." 

Traiiiwaj'  Officials. — The  "Woiverhampton  T.C.  has 
been  asked  to  grant  an  honorarium  of  £50  to  Mb.  C.  Owen  Silver,': 
(the  deputy  tramway  manager),  in  recognition  of  the  extra  services 
rendered  by  him  in  connection  with  the  laying  of  the  double  track 
in  Bilston  Road,  and  also  for  the  increased  responsibility  which 
has  fallen  upon  him  consequent  upon  the  absence  of  the  tramway 
manager  (Mr.  W.  A.  Luntley)  through  illness. 

The  Colchester  T.C.  has  voted  a  gratuity  of  £25  to  Me.  R.  C. 
BuLLOtJGH,  tramway  manager,  on  account  of  greatly  increased 
responsibility  and  work  since  the  outbreak  of  war. 

Ciieneral. — At  the  last  meeting  of  the  Technical  Educa- 
cation  Sub-Committee  of  the  Bradford  City  Council,  it  was  reported 
that  the  External  Examiner  in  Electrical  Engineering  was  unable 
to  act  durirpr  the  present  year,  and  it  was  resolved  that  Me.  P.  .J. 
Ptbus,  M.T.E  E.,  be  invited  to  act  in  his  place. 

The  engineer  engaged  at  the  power  station  of  the  Bradford 
Technical  College  having  obtained  a  commission  in  the  Mechanical 
Transport  Section  of  the  Army  Service  Corps,  has  been  granted  the 
necessary  leave  of  absence,  and  Mr.  R,  H.  Haeeop  has  been 
appointed  as  acting  station  engineer. 

Mr.  a.  G.  Ellis,  A.C  G.I.,  who  for  the  past  two  years  has  been 
with  Messrs.  Brown,  Bnveri  &  Co.,  in  Baden,  Switzerland,  and  is 
now  vice-chief  of  the  transformer  department,  was  married  on 
June  7th  to  Miss  E.  H.  Price,  at  St.  Leonard's  Church,  Hythe. 
From  a  letter  which  we  have  received  from  him.  we  learn  that  the  war 
has  exercised  very  little  effect  on  things  in  Switzerland,  although 
that  country  is  ringed  round  with  fighting  nations  ;  at  the  works 
they  are  "  quite  busy." 

The  following  announcements  appear  in  the  London  Gazette : — 

Territorial  Force. — Royal  Engineers:  London  Electrical  Engi- 
neers.— Thomas  Clifford  Mann  to  be  Second  Lieutenant. 

Tijne  Electrical  Eiigineerst. — NoEL  Gordon  Hollebone  to  be 
Second  Lieutenant. 

The  staff  of  Messrs.  Crompton  &  Co.,  Ltd.,  Chelmsford,  have 
presented  a  case  of  cutlery  to  Me.  Frank  Harvby,  on  his  mar- 
riage.    Mr.  Harvey  has  been  with  the  firm  for  nearly  14  years. 

The  marriage  took  place  at  Fetteresao  Church,  on  June  30th,  of 
Mb.  Hubert  Wm.  Drury,  electrician,  of  Torquay,  and  Miss 
Margaret  McLennan,  second  daughter  of  Mr.  Geo.  McLennan,  of 
Fetteresso,  Stonehaven. 

Mr,  E.  E.  Stookens,  from  Aberdeen,  has  this  week  taken  up  the 
position  of  manager  of  the  Blackburn  telephone  service  in 
succession  to  Mr.  Birnes. 

The  local  Munitions  Committee  formed  for  Blackburn  and 
District  includes  Me.  P.  P.  Wheelwright,  borough  electrical 
engineer  of  Blackburn. 

Mb.  Spencer  Hawes,  M.I.E.E.,  has  been  appointed  managing 
director  of  the  Reading  Electric  Supply  Co.,  Ltd,  Mr.  E.  Rowley 
Hill  retired  from  the  post  of  engineer  and  manager  at  the  end  of 
June  last. 

Me.  a.  R.  Courtenay  (late  acting  manager  of  the  G.E.C.  pub- 
lication department)  was  gazetted  on  Miy  I'Oth  Sub-Lieutenant  in 
the  Roval  Naval  Air  Service,  Armoured  Car  Aeroplane  Support 
(Royal  Naval  Volunteer  Reserve),  and  ia  now  undergoing  a  course 
of  gunnery. 

Roll  of  Honour. — Private  A.  G.  Bell,  of  the  Ist 
Northants,  who  was  meter  reader  at  the  Kettering  U.D.O.  elec- 
tricity works,  has  been  killed  in  a'ition  in  Flanders.  Private  Wm. 
Maoe,  of  the  2ad  Northanta,  who  was  arc  lamp  trimmer  at 
Kettering,  has  lost  his  riglit  arm  and  also  had  his  jaw  fjraotured, 


while  fighting  in  Flanders.  Another  member  of  the  Kettering 
staff.  Private  G.  Munden,  of  the  2nd  Duke  of  Cornwall's  Light 
Infantry,  jointer's  mate,  has  been  home  suffering  from  frostbitten 
feet. 

Corporal  John  Wilson,  of  the  London  Scottish,  who  ha.s  been 
killed  in  France  through  the  bursting  of  a  bomb  he  was  in  the  act 
of  throwing,  was  assistant  secretary  to  Messrs.  Balfour,  Beatty  and 
Co.,  Ltd.,  electrical  engineers. 

Private  Geo.  Vivian  Ash,  of  the  !5th  Lanes.  Fusiliers,  who  was 
chief  clerk  in  the  Bury  (Lanes.)  Corporation  tramways  olTice,  has 
been  killed  in  action. 

Ssrgeant  Harvey  A.ndrkws,  Sth  Lanes.  Fusiliers,  who  has  been 
killed  in  action  in  the  Dardanelles,  was,  until  the  outbreak  of  war, 
switchboard  attendant  at  the  Salford  Electricity  Works  in 
Frederick  Street.  He  had  served  four  years  in  the  Territorials, 
and  was  in  his  20th  year. 

Private  George  B.  Wilson,  of  the  4th  East  Lancashire  Regi- 
ment, an  engine  driver  at  Darwen  electricity  works,  has  been 
wounded. 

Private  L  Edwards,  formerly  employed  by  Messrs.  C.  Macintosh 
and  Co.,  Ltd.,  Manchester,  has  been  killed  in  action. 

Sapper  Arthob  Havdock  Ogden,  B  Sj.Tech.,  who  has  died 
from  wounds  received  in  the  fighting  at  the  Dardanelles,  was 
26  years  old,  and  was  in  the  employ  of  the  Lancashire  Dynamo  Co., 
at  Trafford  Park.  He  was  educated  at  Sale  High  Sjhool,  Rossall 
School,  and  the  Manchester  University. 

Private  J.  Oebbll,  18,  an  employe  at  the  Westinghouse  Works, 
Trafford  Park,  has  been  killed  in  action. 

A  member  of  the  staff  of  the  Ilford  Urban  District  Council's 
electricity  department  (he  was  engaged  in  the  inquiry  office)  has 
been  granted  the  D.C.M.  whilst  on  aotive  service  in  France.  We 
refer  to  l',1.".!)  F.  J.  BiBKE,  Signal  Section  "B"  Company, 
6th  Battalion  London  Regiment,  47th  division.  The  circumstances 
are  related  as  follows,  in  a  letter  from  Rifleman  A.  Ilomewood, 
dated  July  lOth  ;— 

Our  brigade  took  part  in  a  recent  big  battle  in  wbicb  it  sufTared  heavy 
losses,  and  during  a  heavy  bombardment  by  the  Germanfi  our  cotnmunioatioa 
Wires  got  broken.  Two  men-RiSemen  Uayton  and  R  flemaa  uambert— set 
out  to  mend  these  wires,  but,  sad  to  say,  they  never  returned.  The  bombard- 
ment was  growing  more  severe  when  Rifleman  Buike,  o!  the  Hlgnallers, 
volunteered  to  run  a  wire  from  the  firing  liue  to  headquarters.  This  seemed 
almost  certain  death,  as  the  road  which  he  was  to  take  was  nothing  more  than 
a  death  trap.  The  road  (Willow  Road)  was  being  heavil?  shelled  when  be 
set  oat,  but  somehow  he  managed  to  get  the  wire  through  this  "hell  of  flrei" 
for  which  he  has  just  been  awarded  a  well-deserved  D.C.M. 

Tu  a  letter  dated  July  7th,  Rifleman  Burke  gives,  in  reply  to  a 
request,  the  following  fuller  particulars  ; — 

We  were  at  a  place  on  tlie  line— I'm  afraid  I  cannot  mention  the  name  ;  but 
they  were  not  trenches,  the  front  line  was  composed  of  a  breastwork  of  sand- 
begs,  which  we  had  to  approach  across  open  country  up  a  road,  part  of  the 
way.  There  was  a  village  about  halfway  between  headquarters  and  the  firing 
line,  and  I  was  responsible  for  the  upkeep  of  the  telephone  lines.  1  had  two 
linesmen  at  the  vilUge  and  one  in  the  breastwork.  We  had  a  station  at  the 
village  and  two  in  tlie  front  line.  About  6  o'clock  on  Whit  Saturday  morning 
they  started  shel  iog  headijuarterB  and  gradually  worked  their  way  up  to  tlie 
village.  About  6  30  our  S  goal  Sergeant  came  to  me  and  said  all  commnnioa- 
tions  were  br  'ken  between  the  village  and  the  front  line,  although  we  had 
double  wires  the  whole  way.  He  said  the  two  men  hi»d  gone  ouo  from  the 
villige,  bat  he  was  anxious  to  get  communication,  so  asked  me  to  go  up  and 
see  about  it.  I  went  up  the  line  and  when  I  gjc  to  the  village  1 
had  to  take  cover  for  over  two  hours  before  I  could  cross  a  road 
to  the  sig-ral  station.  I  got  across  at  last  and  found  they  bad  not 
yet  got  into  communication,  and  the  other  two  fellows  had  not 
returned.  I  started  out  t)  follow  the  wires  which  ran  one  on  ea^h  side  of 
a  road  up  to  the  breastwork,  but  they  were  shelling  the  road  so  heavily  that  it 
was  impossible  to  g>  near  it,  so  I  went  back  to  the  station,  and  they  said  the 
only  thing  to  be  done  was  to  run  a  new  wire,  so  a  lance-corporal  and  myself 
took  OUG  a  reel  of  wire  and  ran  like  the  devil  across  the  open  country  on  the 
left  of  the  road.  We  had  to  drop  Hat  S':iveral  times  whpn  shells  dropped  much 
too  close  to  be  pleasant  ;  we  had  to  stop  for  a  breather  half  way  in  an  old 
trench.  We  eventually  got  to  the  signalling  dugout  and  connected  up,  thus 
getting  into  communication ;  then  we  had  to  run  all  the  way  back.  Nearly 
all  the  men  we  saw  were  wounded,  and  the  sights  we  saw  that  day  were 
enough  to  make  one  sick  of  war  for  ever.  The  distance  we  ran  the  wire  was 
about  500  yards.  Luckily,  the  wire  lasted  through  the  bombardment,  which 
did  not  cease  until  after  3  o'clock  that  afternoon.  We  got  a  chance  a  few  days 
afterwards  to  put  the  original  wires  in  working  order.  .  .  .  I  might  say  the 
two  fellows  who  went  out  to  mend  the  wire  did  not  return,  but  we  found  them 
the  following  day  ;  they  had  been  killed  by  a  shell. 

Second-Lieutenant  Theodore  E.  Willia.ms,  who  for  some  six 
years  was  on  the  staff  of  the  Hendon  Electric  Supply  Co.,  Ltd.,  at 
Golder's  Green,  has  fallen  whilst  fighting  in  Belgium.  He  was 
killed  at  Tpres  on  the  Ist  inst.  He  received  his  commission  in  the 
Ist  Somerset  Light  Inf*ntry  only  a  few  weeks  ago.  He  was 
originally  attached  to  the  Artists'  Rifles. 

The  Marylebone  electricity  department  has  received  information 
that  the  following  members  of  its  staff  are  wounded  :— Geegoby, 
W.,  1st  Eist  Surrey  Regiment  ;  Higgins,  W..3rd  Middlesex  Regi- 
ment ;  Gamble,  A.,  let  King's  Riyal  Rifles  ;  Ward,  C,  1st  London 
Regiment.  Snow,  A.  J..  13th  London  Regiment,  is  a  prisoner  of 
war  in  Germany  ;  and  Gill,  G.,  10th  Middlesex  Regiment,  has 
been  discharged,  medically  unfit  from  aacident. 

Lieut.  W.  J.  C  BuDD,  2nd  Siuth  Wales  Borderers,  who  was  killed 
at  the  Dardanelles  on  June  28th,  was  chief  clerk  in  the  Shanghai 
municipal  electricity  department  from  lilOt  onwards.  He  received 
his  commission  in  Shanghai  in  December  last.  He  went  from 
England  to  the  Dardanelles  on  June  10th.  He  was  39  years 
of  age. 

Sab-Lieut.  J.  A.  E.  Tbematne,  K.N.'V.R.,  who  was  kUled  at  the 
Dardanelles  on  June  19th,  served  his  apprenticeship  at  Messrs* 
W,  H.  Allen's  works  at  Bedford*- 

Obitaary.— Mr.  E.  R.  CALLEXDrR.— The  cJeath  occurred 
at  Warren  Cottage,  near  Dawlish  (Devon),  on  Sunday,  of  Mr. 
Ernest  R.  Callender,  who  was  an  electrical  engineer  on  the  Man- 
ch'esVer  Ship  Canal,  .  . 
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NEW    COMPANIES    REGISTERED. 


F     Husband,  Ltd.    (140,919).— This  company  was  lefiis- 

I.TO.I  Oil  July  8lh,  uilh  a  capital  of  ;^1.000  in  lOs.  shares  (1.000  "  nor  cent. 
prcl  ),  In  acquire  the  business  cnnnection  of  an  electrical  engineor  helonglnR 
to  !■.  Husband,  and  the  benefit  of  his  British  patent  rights  in  connection 
tliirewilh  The  subscribers  (with  one  pref,  share  each)  are  :  S.  E.  Pinnev,  13. 
Ihorpe  Road,  Ainhurst  Park,  N..  clerk;  J.  A.  Frascr,  Rutland  House,  Soulh- 
eiiJ  Road,  Beckenham.  Kent,  solicitor;  M.  Lawrence.  22,  Easlfields  Road, 
Acton,  \V„  clerk.  Private  company.  The  number  of  directors  is  not  to  be 
less  than  two  or  more  than  three;  the  first  are  F.  Husband  and  J.  A.  Frascr. 
Kemuneration  £m  per  annum  divided  between  them.  Registered  office: 
>.-raven    House.    Kingsway.   W.C. 

J.  Fair  and  Co.,  Ltd.  (140,90.5).— This  company  was  regis- 
tered on  Ju  y  ,th  with  a  capital  of  ;tl.-500  in  £:i  shares,  to  adopt  an  agree- 
iiient  with  J.  Farr.  trading  as  ].  Farr  &  Co..  (or  the  purchase  of  the  business 
ol  .in  electrical  engineer  and  dealer  in  electrical  goods  of  all  kinds  carried  on 
b.-  him  at  Upper  I'arliament  Street.  Nottingham.  The  subscribers  (with  one 
share  each)  arc:  Mrs.  M.  A.  Farr,  Carisbrooki:  Drive.  Nottingham;  P.  J 
Smith,  St.  Peter's  Chambers.  Nottingham,  solicitor.  Private  companv  The 
number  of  directors  is  not  to  be  less  than  two  or  more  than  five;  the  first 
are  J.  l.arr  (governing  director,  subject  to  holding  1,000  .shares)  and  Mrs. 
■;>=n  '        '   P'"'""!"""!'").     Remuneration  of  J.  Farr  .as  governing  director 

^...™  per  annum;  of  other  directors  as  fixed  bv  the  company.  Solicitor-  P  I 
.Smith.  .St.  Peter-s  Chambers,  Nottingham.  Secretary:  H.  Onion,  81,  Beech 
Avenue,  Nottingham. 

Birmingham  Central  Supply  Co.,   Ltd.    (140,884).— Thi<; 

company  was  registered  on  ]uly  6th,  w"ith  a  capital  of  /:2,0tin  in  £1  shares, 
to  lake  over  the  business  carried  on  bv  W.  Par-sons  and  Mrs  R  F  Parsons 
.at  84a,  Tilton  Road.  Small  Heath.  Birmingham.  Warwick.  :,s  the  Centr.al 
Supply  Co  .  and  to  carry  on  at  Birmingham  and/or  elsewhere  the  business 
of  engineers.  ni:inufacturers  of  and  dealers  in  electrical  apparatus,  equipment, 
machinery  and  appliances,  and  gas  and  electric  fittings,  hardware,  and 
m.ichuiery  of  all  kinds,  magnetic,  telegr-aphic.  telephonic,  chemical,  scientific 
and  other  appliances  and  apparatus,  implements,  goods,  wares,  and  products, 
refiners  of  and  de.-ilers  in  illuminating,  lubricating,  fuel  and  other  oils,  etc. 
I  he  subscribers  (with  one  share  each)  are:  W.  Par.sons.  Oriel,  Warwick  Road, 
O  on.  Birmingham,  merchant;  Mrs.  R.  E.  Parsons.  Oriel,  Warwick  Road, 
Oltcn,  birmingham.  Private  companv.  The  number  of  directors  is  not  to 
be  more  lh.in  hv.-.  W.  Parsons  is  sole  permanent  director  and  chairman 
.Solicitor:    (.,.    Wilhams,    Bank    Buildings,   Cradley    Heath.   Staffs. 

Wliolesale  Electrical  Co.,  Ltd.  (140,845).— This  conip.iin 

was  registered  on  July  1st,  with  a  capital  of  ;f2.000  in  £1  shares  (1  11(1(1 
prel.).  to  take  over  the  business  of  manufacturers  of  and  dealers  in  ele,  trie nl 
supplies  carried  on  at  54  &  56.  Oxford  Street,  W.,  as  the  Wholesale  Eleciric.Tl 
(-0..  .and  to  adopt  an  agreement  with  T.  W.  Greaves.  The  subscribers  (with 
one  share  each)  are  :  T.  W.  Greaves.  54-56.  Oxford  Street.  W..  electrical  enai. 
neer;  F.  \\ .  Evans.  140.  Copleston  Road,  East  Dulwich,  S.E..  electrical  sales 
nir.nager.  Private  companv.  The  first  directors  (to  number  not  less  than 
two  or  more  than  three)  are  T.  W.  Greaves  and  F.  W.  Evans  (both  permn- 
!v"  ,.V  :  "•  '?<■>■"'■'  "s.^  retain  ofllce  as  secretarv  while  holding  200  .shares 
Qual,ficalion.^.200.  Remuneration,  ^rS  per  annum'.  Solicitors:  Crawford,  Ely 
ani   Co..  45.  Gn:it  .Marlborough  Street,  W.  ' 


OFFICIAL  RETURNS  OF  ELECTRICAL 
COMPANIES. 


./"•■'"'••am  Electric  Supply,  Ltd.  (40,795).— Tssuo.  on  Julv 

already  been  filld;"    '''^^^"'""^'    P'"'   »'   ^    -""    °'    -h-h    particulars   have 

New    System    Private   Telephone    Co.,    Ltd.    (73,732)  — 

r.-ipital,  ;tl0.nnn  in  £1  shares.  Return  dated  June  loth  ]i)15  A  I  shires 
jnken    up;   ^S.OOO   paid;  ;i:2,000  considered  as  pail.     Mortgages  and   charges  : 

Standard  Electric  Co.,  Ltd.  (68,643).— Capital,  .£10,000  in 

fL,  T  /■'■'""  '','''='■'■  "■'""■"  ''""•''  May  26th.  1915.  3.077  pref.  and 
5  000  ord.  sh.ares  >aken  up:  £1  per  share  called  up  on  4.177  ord.^nd  ios 
K  S.?-.''"    iP""' -^  ^t-l"  '""''•  ^■■'•""^  ™"'W"<-d   as  paid,   being  ^^1  per 

Mor,„,„  ,'"■'■   ■■""'   -57-.T'-    ""•^    I"^-    P"    *''"■=   o"   400    ?>■<:'•  Shares. 

Mortgages  and  rh.irges  :  ;f3.500. 

y-^^nil'-P*  Commutator  Grinder  Co..  Ltd.  (94..544).— Capital. 

f?-o\'"    ^;1    shares.      Return   dated  June  23rd.  1!)14    (filed   April   8th,   191.5). 

'(i„el';„tini;'''>-i  "^'-'"    "^'    ^-^  J"//   t"''    '"''^"'    "P  °"    •■'•003;    £3.m   3s.    paid 

on  R^lhi  ^"■^"1'^  °"  "5  '^■•"■"  'o^'^i"^"):  ;6-l,SoO  considered  as  paid 
on  l.g.)0  shares.     Mortgages  and  charges:  £oS0. 


CITY   NOTES. 


Electric  Lijlit  and  Power  Supjily  forporatioii 

(.Nvdiicy). 

Thk  R'|.ur(  r,ir  tlio  hall-yi^.Tr  ended  ..\piil  ,TOth  ,<<hows  further 
PXpan.sion  in  bu.>iine.ss  and  increased  profit.  It  i.'s  ditScult  t.. 
rnake  any  lair  compari.son  of  the  accounts,  as  tlie  dates  of 
.•losing  them  have  been  altere.l,  l,„t  the  directors  give  the 
following  stat<!iticnt  :—  '^ 

H.,l(.ye.,r  to  Hal(.,e.,rl„ 

^— "  '""'d^- "'"'i!^{ 

^:.  :::  ^  ;:;:::  ^ 

Brought    torw..,  !  jOgj     3  ,,g 

Avail.ihle  2lM«9     £U.ih7 

.Vlter  dedurdnR  d.l.entiire  int<>re,st.  dividends  at  7  per  cent 
per  annum  were  paid  on  the  share  capital,  and  appropriations 
were  made  for  depreciation  and  other  purposes  The  £]o  167 
'IHrn  "'  ''''^'••''r'l  ^]y  'l-^honture  interest,  f:i..|73;  dividend. 
±4.400;  reserve  for  deprcciiitinn  of  assets.  £5..TO0  and  deben- 
tures flotation  expense.^.  i:70-2;  leavinc  £l,on  U>  be  carried 
S,^"^  Tl.e  share  capital  m  im.OfiO.  „„d  debentures 
i,m),.m.  In  .lune  In.st  year  the  nhnre  rapital  was  ^£51  iSO 
and  debentures  ±'175.000.  The  second  debentures  are  in  'nro- 
CT-Bs  of  convention  into  shares.  The  ifK-istercd  office  is  in  ha 
altere<l  to  Margaret  Street,  Rozclie.  ^ 


(General  Electric  (o.,  Ltd. 

The  annual  meeting  was  held  on  Friday  last  at  the  Cannon 
Street  Hotel,  E.G.    Mr.  H.  Hirst  said  that  every  abnormal 
movement  noticcahle  in    Jhe  country  since   the  outbreak   (if 
the   war   had   recorded   its  imprint  on   the  company,    and   ;i, 
.summary  of  their  experiences,  arranped  chronologically,  might 
be  of  interest.    On  August  3rd,  Bank  Holiday— on  the  eve  of 
the  war— the  Government  desired  prompt  execution  of  emer- 
gency orders,  and  for  this  the  immediate  return  of  the  staff 
to  certain  works  was  essential.    It  was  a  matter  of  pride  to 
them,  and  also  reflected  great  credit  on  their  workpeople,  that 
in  spite  of  its  being  holiday  week,  over  99  per  cent,   turned 
up  to   give   them  the  best  of  their  work.     The  few    days  of 
financial  unsettlement  which  followed  the  outbreak  of  hostili- 
ties did  not  seem  to  materially  affect  the  electrical  industi-y ; 
whilst  the  month  of  August,  which  with  them  was  generally 
the  quietest  month  of  the  year,   became  one  of  the  busiest. 
It  appeared  that  factors  and  the  trade,  fearing  a  shortage  of 
supplies,  decided   to   fill  up   their  stocks  and,    consecjuently, 
indulged    in  over-buying.      The  reduction    of   their  stock   as 
compared  with  last  year,  was  largely  due  to  this  policy  on  the 
part  of  the  trade,  and  owing  to  their  reduction  of  output  in 
consequence  of   the   shrinkage  of    labour,   and   lack    of  raw 
material,   they  had    not  as    yet  been  able  to  sufficiently    re- 
plenish it.     Their  considerable  export  business  was  partially 
checked  owing  to  difficulties  of  freight  and  insurance,  and  also 
l)_y  their  desire  to  safeguard  the  supplies  for  the  home  market. 
Early  in  September  they  suffered  severely  by  well-meant,  but 
ill-<'onceived,  Press  attacks  on  the  Osram  Lamp  Works,  Ltd 
with  which  they  were  so  intimately  associated,  owing  to  the 
prevalence   in  that  company  of   German  cajHtal.     Tlie  Pres.s 
<lid  not  then   sufficiently  di.stingui.sh  between  German-owned 
trading   concerns    and    factories  established    in   this  countrv 
which   were  useful  and  essential   to  national  purposes.     The 
importance   of  the  Hammersmith   works,  not  only  to    them 
but  also  to  the  Government  and  the  countrv.  was  very  great 
and    it    was,     therefore,    exceedinglv    gratifying    to    him     to 
.announce  that  a  way  had  been  found,  with  ^the  knowledge  of 
the  TreasuiT  and  the  Public  Trustee,   which  would   "ive  the 
hituie  control  of  these  works,  he  trusted  for  ever,  into  British 
hand.s     By  the  end  of  September  nr  the  beginning  of  October 
tbey  lelt  the  first  effects  of  the  depletion  of   their  staff  and 
workpeople.    A  great  many  of  their  emploves  enlisted  on  the 
tieclaration  of  war,  and  it  required  no  recruiting  officers  at 
'  u  "'i  Y?5?.^    e°  encourage  young  men   to  join   the  Coloure ; 
about  1,(.MKJ  ot  them  were   now  serving   with  His   Majesty's 
torces     On  the  declaration  of  war  three  of  the  sons  of  the 
hite  Chairman,  Mr.   G.    Byng,  enlisted.     One  of  them— Mr 
Harry  Byng— a  man  trained  as  an  engineer,  winning  honours 
at  Harrow.  Faraday  House,  and  Harvard  University    he  was 
sorry  to  say  had  since   fallen  in    action   in   Flanders   whilst 
eading  his  platoon  to  attack.     Of  their  men,  11  had  already 
laid  down  their  lives.  50  were  invalided,  wounded,  or  missin'^ 
Ihirt^y-one    had  obtained  commissions,   amongst   whom  were 
Mr.  Leonard  Byng.  a  director  of  the  companv,  and  also  his 
(the  Chairman's)   only  .son.     Tliey  all  readily  "volunteered   to 
leave  the  works  they  loved  in  order  to  offer  their  all  to  that 
greater  cause  which  had  absorbed  our   thoughts  unceasingly 
tor  eleven  months,   and  he  feared  ^'ould  occupy  them  for  a's 
many  months  to  come,  nr  even  longer.     Tliev'had   arranged 
to  keep  open  all  the  positions  of  those  who  had  enlisted    and 
to  p.-iy  oO  per  cent,   of  the  .salary  to   the   dependents  of  all 
iiiarrie<l  men.  to  make  special  allowances  to  a  certain  number 
of  unmarried   men  who  had  relatives  dependent  upon  them 
and  to  set  aside  10  iier  cent,  of  the  salaiy  of  all  uumarried  meii 
other  than  above.  s<i  that  they  might  have  some  cash  reserve 
on  their   return    to  civil  life.     It  was  not  until    the  end   of 
October   that    they   realised   what   great    quantities    of   their 
normal     productions     were     required     for     war     purposes 
o    J^Z"  ■  '^  1  '"''**^''     "f    *■''"'''''*     satisfaction     to     the     board 
thiit   their  <letermination    to    maintain   single-handed   certain 
industries  for  p;itrio(ic  reasons  had  at  last  been  rewarded  by 
the  knowledge  that  they  had  proved  not  only  of  indispensabl'e 
.service,  but  of  vital  importance  to  the  welf.a're  of  the  countrv 
J  he    time    ■n^as  not  yet   opportune   to   make   a   statement  iif 
recent  developments  referring  to  this  subject,  but  whenever 
th;it  moment  arrived  it  would  be  a  fine  page  in  the  history  of 
their   company   and   a  lesson,    he   trusted,   to  the   countrv  at 
l.nrge.    Tile  company  was,  fortunately,  in  s<i  strong  a  iiosition 
that  should  there  be  in  the  immediate  future,  owing  to  except 
lonal  circumstanoe.s,  n  nxluction  of  profits,  thev  would  quickly 
lie  able  to  make  goo<|.  after  vict<in-  had  been  "achieved    when 
those   markets  which   were  now  being  starved  called  for  re- 
pleni.shmenls   from   British    works.      In  <,rder  to   cone    effiei- 
ently  with   the  increased  work  created  bv  the  growth  of  the 
business,  it  had  hern  found  necessary  to  ;idd  to  the  numbe-  of 
the  directors.     They  had  selectee]    from   iimong  the   staff  .\lr 
James  'S'oung  I"i.>tcher.  who  had   been  \mIIi  the  conip.inv  for 
over  t wen t.v  yens.  „M   had  graduated  from  th.»  ranks  to  the, 
po.sition  of  blanch  man.iger.  and  siibseonentlv  manager  of  the 
Osram  lamp  business:  Mr.  Sidney  P.  White."  who  had  grown 
up   with   the   company  since  its   inception,  and   who  was  in 
elinrge  of  all  the  Govornment  work  carried  on   bv  the  com- 
pany; and  Mr.   0»ort[f>  ^faurire.  wh.i  wns  he.id  of  their  fix- 
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tuie  business,  also  a  servant  of  the  company  of  over  twenty 
years'  standing,  and  I'uUy  conversant  with  their  intricate  and 
detailed  business.  They  would  be  asked  to  confirm  the 
election  of  Mr.  I'letcher  and  White,  but  he  was  sorry  to  say 
it  would  not  be  possible  to  ct)ntirm  that  of  Mr.  Maurice. 
At  his  own  suggestion,  he  decided  on  a  trip  to  .\m<'rica  in  the 
month  of  March  in  order  to  open  up  business  connections, 
principally  for  the  purcha.se  of  raw  materials  which  wcrt! 
unobtainable  elsewhere.  He  was  most  successful,  but,  unfor- 
tunately, fell  a  victim  to  the  murderous  Lu.iitania  crime. 
His  loss  would  be  deeply  felt  by  them  all,  ami  the  blank 
caused  in  their  organisation  would  be  very  difficult  to  till. 
With  regard  to  the  accounts,  although  the  year  showed  a 
progress  iu  profits,  the  absorption  of  some  £2'2,(X)0  extra  for 
dividends  owing  to  the  increase  of  capital,  had  somewhat 
afteeted  certain  other  items  in  the  appropriation.  The  rirclli- 
(Jeneral  Cable  Works  were  c<impleted  and  had  .started  manu- 
factiu'ing  for  certain  Government  contracts,  but  owing  to 
conditions  of  labour  it  might  be  quite  some  time  before  those 
works  could  be  considered  as  beiug  iu  full  swing.  Their 
Kingsway  building  was  conceived  to  increase'  the  efficiency  of 
their  adininistration.  as  well  as  to  give  greater  comfort  and 
better  service  to  their  customers.  It  seemed  to  them  wrong 
at  this  juncture  to  pursue  any  scheme  which  did  not  add  tfi 
national  production  or  efficiency,  and  for  this  reason  they 
had  suspended  building  operations  for  the  moment,  and, 
as  the  removal,  in  consequence,  would  be  deferred,  they  had 
onlv  placed  a  verv  small  sum  this  year  to  the  account  for 
provision  for  removal.  The  state  of  their  finances  hail  en- 
abled them  to  invest  £100 ,000  in  the  first  War  Loan,  and 
shareholders  might  be  interested  to  learn  that  they  had  since 
converted  that  into  new  War  Loan,  and  had.  in  addition, 
applied  for  a  farther  £ lOO.fW)  of  the  latter,  making  up  then- 
total  holding  to  fiOO.OOO.  Tliev  were  justified  m  hoping  that 
they  would  be  able  to  hold  the  bulk  of  this  stock  for  a  mimber 
of  years ;  some  £40.000  or  £50.000,  however,  would  eventually 
be  absorbed  bv  their  allied  enterprises,  and  by  management, 
stall'  and  workpeople,  to  whom  they  had  given  special  facdi- 
ties  for  gradual  acquisition. 

Mr.  E.  G.  Bi'NG  seconded  the  motion,  which  was  earned 
nnanimously.  .. 

The  dividend  resolution  was  passed,  and  the  retinng  direc- 
tors were  re-elected.  A  vote  of  thanks  and  appreciation  was 
accorded  to  the  board  and  staff. 


Marconi  International  Marine  Coramnnication 

Co.,  Ltd.^ 

Mr.  Godfrey  Is.v^cs  (managing  director),  presiding  at  ^the 
annual  meeting,  held  at  the  Hotel  Metropole  on  July  /th 
expressed  regret  that  Mr.  Marconi  was  unable  to  be  present 
owing  to  his  having  joined  the  engineering  statt  ot  the 
Italian  Army  to  superintend  the  organisation  of  its 
wireless  communication.  With  regard  to  the  balance 
sheet,  on  the  debit  side  the  debentures  were  reduced  from 
6  2.50  to  6  094,  representing  £l'il.880  instead  ot  iV2.o,im.  ine 
amount  appearing  to  creditors  was  some  eight  to  nine  thou- 
sand pounds  in  excess  of  the  figure  of  the  preceding  year, 
accounted  for  merelv  bv  the  normal  increase  ot  busine.s.s.  on 
the  credit  side  the  plant,  apparatus,  furniture  and  stores 
showed  an  increase  of  between  £39.000  and  £40  000,  due  to 
the  additional  number  of  telegraph  .stations  installed  on  board 
ships  during  the  year,  after  making  the  customary  substantial 
allowance  for  depreciation  upon  all  installations  fatted  in  pie- 
vious  years.  The  debtor  balance  showed  an  increase  ot  some 
£13  000  to  £14,000  consistently  with  the  growth  ot  the  busi- 
ne'w  In  consequence  of  the  bigger  business,  expenses  and 
salaries  showed  an  increase,  but  these  figures  had  not  in- 
creased in  the  same  ratio  as  the  increase  of  business.  Whilst 
each  new  installation  entailed  additional  salaries  to  operators, 
the  establishment  costs  of  the  complete  world-wide  organisa- 
tion increased  but  slightly.  The  revenue  showed  an  increase 
of  between  £-2.s,O(l0  and  £29.0(X).  In  consequence  ot  the  out- 
break of  war.  the  receipts  from  ships'  telegrams  and  news 
services  during  the  last  five  month;^  of  the  year  suflered  yeiy 
materiallv.  In  the  circumstances,  and  bearing  in  niinil  tUnt 
theirs  was  not  the  nature  of  business  which  derived  any 
a<lvantage  in  consequence  of  the  war,  the  result  ot  the  yeai  s 
operations  was  the  more  satisfactory.  It  showed  a  continuous 
development  year  by  year  of  a  sound  and  gnnving  '>''Sanisa- 
tio.n.  Tlie  net  profit  f.U"  the  year  of  £.>D.fifiH.  alter  d-aucting 
i••i^!(K«  for  depreciation  and  debenture  interest,  was  nigun 
satisfactorv.  Some  loss  hail  been  sustained  in,  consequence  of 
the  destruction  of  whips  by  enemy  submarines,  and.  Having 
regard  to  the  fact  that  this  method  of  warfare  continued,  t  u 
directors  had  thought  it  desirable  to  place  £10.0(10  to  a  spec  a  I 
reserve  account  to  provide  for  any  eventualities,  as  being  the 
prudent  course,  although  they  contemplated  that  comiiensa- 
tion  would  be  received.  An  amount  of  £'20,/4/  was  recom- 
mendeil  to  be  carried  forward  in  order  that  the  company 
should  have  at  its  dispo.sal  ample  cash  resources  Lvery  weeK 
thev  were  adding  new  installations  entailing  additional  capital 
expenditure,  but  adding  steadily  to  the  growth  of  their 
revenue.  The  Chairman  referred  with  r-egret  V>  the  deaths 
of  General  Albert  Thys,  of  Brussels,  and  Major  Samuel  Flood 
Page  both  of  whom  were  associated  with  the  company  trom 
its  verv  earliest  davs.  They  took  a  considerable  part  in  the 
Srent  struggle  which  the  company  had  for  its  existence,     it 


was  hard  to  appreciate  to-day  that  an  invention  of  this  great 
viUue  and  an  organisation  of  such  immense  utiUty  should  have 
required  many  years  of  very  hard  work  and  persistent  canvasa- 
ing  before  justifying  its  existence.  They  were  glad  that  their 
late  colleagues  lived  to  sec  the  great  hfc-saving  work  of  the 
company  so  amply  <leiiioii.stralc*l  under  successful  eomiiiercial 
c<unhtions.  At  no  time  before,  perhaps,  had  the  value  of  .Mr. 
Marconi's  invention  and  the  utility  of  this  company's  organi- 
sation been  more  prominently  cmphasisiHl  than  since  the 
outbreak  of  war,  and  when  peace  once  more  obtained,  an  inter- 
esting chapter  might  be  written  of  the  l)art  played  by  the 
Li.dOO  Marconi  stati(Uis  fitted  upon  the  vessels  of  th<',  mercantile 
marine  under  the  <-ontrol  and  inauagement  of  the  .Marconi 
(■iiNq)anic.s.  Their  thanks  were  due  to  their  manager,  Mr. 
I'liadfield,  and  the.  other  members  of  the  .staff,  who  had  so 
ably  handled  their  business  during  very  (litliciilt  times;  and 
tlu;  greatest  a))preciation  was  due  to  their  inagnifici'iit  arm.\ 
of  telegraph  operators,  wlio  had  iinfiinchingly  carrieil  <jMt 
llK'ir  (liiti<'s  upon  board  ship.  As  an  instance,  he  would  men- 
tion th<',  <jpeiator  of  the  Aniirni(i)i,  whos<>  cabin  w!is  blown  to 
pieces  by  .shell  fire,  but  who  stixxl  to  his  duty  to  the  end.  and. 
be  wa,s  glad  to  .say,  was  .save<l  unhurt.  Again,  all  would 
piobably  have  read  of  the  admirable  conduct  of  the  o]>eiators 
on  the  LuHitania.  wlio  never  left  their  wireless  cabin  until  the 
hurricane  deck  alone  rem.ained  above  W'ater.  These  incidents 
were  merely  typical  of  many  which  had  occurred  in  the  mer- 
cantile marine.  Upon  the  outbreak  of  war  they  called  upon 
their  operators  for  volunteers  to  serve  as  operators  both  in 
the  Navy  and  the  .'^rmy.  and  there  were  some  400  of  their 
men  now  in  those  services.  They  regretted  to  have  to  record 
the  death  of  five  of  them  wlio  went  down  with  their  ships  or 
were  killed  in  action.  On  more  than  one  occasion  the  .Admir- 
alty had  expressed  their  .satisfaction  and  their  appreciation  of 
the  resource  and  courage  displayed  by  their  men. 

Capt.  H.  E.  Sankey  seconded  the  motion,  and  it  was  carried 
without  discussion. 

It  was  agreed,  on  the  motion  of  Capt.  Sankey,  seconde<1  by 
Mr.  H.  S.  Sadndees,  that  the  remuneration  of  the  directors 
should  be  £'2,000,  subject  to  such  further  sum,  if  any,  as 
might  be  detennined  at  the  next  annual  meeting  of  the  com- 
pany, and  that  in  respect  of  the  year  1914  an  additional  £],(KX) 
be  paid  to  the  directors. 


Sin<>'ai)ore  Electric  Tramways,  Ltd. 

For  the  year  ended  December  31st  the  directors  report  that 
after  charging  debenture  interest,  depreciation,  and  royalty 
paid  to  the  municipality  of  Singapore,  the  accounts  show  ,i 
loss  of  £'236.  which,  deducted  from  the  balance  to  the  credit 
of  the  profit  and  loss  accoimt  at  December,  1913,  leaves 
£9.149  to  credit  of  that  account.  The  direct<u's  con.sider  that 
£7,000  of  this  sum  shoidd  be  placed  to  a  depreciatipn  reserve 
account  in  view  of  the  expenditure  on  tr.ack  maintenance 
which  they  are  advised  will  be  necessary  in  the  next  few 
years. 

In  comparison  wilh  1913,  tr.iffic  receipts  sin 
1.152,590  (c%ver  p.nssfnt;irs  being  carried.  Car 
of  26,893.  The  passengers  carried  per  car  mile  w 
7.90.   a  decrease  ot  .47  per  rar  mile. 

The    traffic    receipts    lor    1914,    down    to    the    o 
favourably    with    the    previous    year.      For    tlie    five 
1914.   thev   were   considerably    lower.     The   weekly 
corresponding    period    of  3914,   but   lately    the 
The  sales  of  energy    for    lighting   and   powe- 


lileage    shows 


of    i;5.529. 


The 


Litbriak    of    war,    conipa 

:    months    ended     PeceTut 

receipts  are  still    below 

decrease  has    been    less   mark 

^_     _     purposes    show    an  increase  o 

upply   of  current   to  the  'Tanglin   disli 


cent-  compa-"*^    with   1913. 
IS  not  vet  been  commenced.  ,^.      ,  •  i 

Ot  the  additional  plant   referred   to  last  year,  the  350-KW.    Diesel  engine  and 
■nerator,    the   12o-K.v.A.   motor  generator,  and    the 
ected.     The  Wo   187-K.V.A.    Diesel    engines   and   generators 


chboard  hav 


The    directors 


wish    to    place   on 
le    company    by    the 


reciation   of    the 
and    his   staff  of 


Sir  Fr*ns  A.  SwETTENHAM.  G.C.M.G..  presided,  on  July 
6th  at  tile  annual  meeting,  held  at  19,  St.  Sw'ithm's  Lane, 
KG  He  said  that  on  the  cre<lit  side  of  the  baance  sheet 
additional  expenditure  of  £14.863  was  shown,  which  repre- 
sented about  two-thirds  of  the  cost  and  re-er.K^tion  of  addi- 
tknial  plant.  The  traffic  receipts  from  the  t;-am^:ay-^  were 
£66  9.>S  a  tle<'rease  of  £5,.5-29.  They  carried  14.V«  .OW)  passen- 
gers' as  against  16,<l74.(K)0.  The  exjiense.s  of  thi;  tramway 
untlertaking  represented  56  per  cent  ot  the  receipts,  whUe 
the  total  Singapore,  exi>en.ses  were  .■)4..J  per  «<nt.  ot  tl  e  t^'tn 
Singaptire  revenue,  'll.ose  figures  conijiaretl  with  50.9  pel 
cent  aiKl  49.5  iH-r  cent,  in  1913.  T  ntil  the  outbreak  ol  war 
he  traffic  receipts  compared  favourably  with  tlu;  corres,iom  1- 
n.'  period  for  913.  but  the  last  five  months  show.xl.tide- 
c;aie Of  19  iK-r  cut.,  as  compared  with  the  .same  period  n 
the  previous  year.  For  the  three  mtmths  eiuled  March  o  the 
I'esent  vc'ar'the  falling  off  was  only  b'!  per  -jt..  «nd  he 
raffics    for   April    and   May   ^'-i^^^  :irT''ir]tret^o  \ty 

increase    the  rece  pts  from  that  source  being  hHV  more  man 
n   1913      On    the  matttn-  of  depr.^^iat,oii   and    provision    for 


88 


THE     ELECTKICAL     REVIEW.  [Vol.77.    No.  1,%4,  July  l.,  19I6. 


that  there  were  defects  which  called  for  renewal,  and  for 
piecing  the  track  on  a  new  foundation.  The  rails  also  had 
worn  to  such  an  extent  that  it  v\'ould  be  necessary  to  replace 
them  in  a  far  shorter  time  than  might  reasonably  have  been 
anticipated.  The  general  manager  had  made  a  careful  exami- 
nation of  the  system,  and  had  come  to  the  conclusion  that 
the  relaying  of  the  track  and  the  replacement  of  the  rails 
must  be  carried  out,  if  possible,  within  the  next  five  year6. 
The  necessary  work  must  be  paid  for  out  of  revenue,  but 
when  it  was  completed  they  were  advised  that  the  hfe  of  the 
track  and  of  the  rails  might  be  estimated  at  about  40  and 
16^  years  respectively.  An  annually  increasing  sum  had  been 
placed  to  depreciation,  but,  as  the  renewals  of  the  whole  track 
and  rails  must  be  made  in  a  far  shorter  time  than  was  origin- 
ally expected,  the  sums  hitherto  allotted  would  not  bear  the 
cost  of  the  new  work.  It  was,  therefore,  necessary  not  only 
to  place  to  depreciation  a  larger  sum  annually,  but  the  board 
had  decided  to  creat-e  a  special  reserve  to  meet  these  charges, 
and  to  take  £7,000  from  the  available  balance  brought  for- 
ward from  1913  and  place  it  under  the  heading  of  deprecia- 
tion reserve.  When  they  last  met  no  one  in  this  country 
had  any  idea  that  within  a  few  months  we  should  be  engaged 
in  the  most  terrible  war  of  all  times.  When  the  war  broke 
out  the  undertaking  was  doing  so  well  that  they  confidently 
expected  to  be  able  to  pay  a  dividend  for  the  year  1911.  How- 
ever, the  war  had  changed  all  that,  and  from  August  last  the 
receipts  had  fallen  off  considerably  and  the  prices  of  supplies 
had  increased,  so  that  the  result  of  the  year's  working  showed 
a  loss,  instead  of  the  considerable  profit  they  had  anticipated. 
The  question  of  dividend,  therefore,  could  not  be  considered 
at  the  present  time.  Under  the  circumstances,  he  ti'usted  the 
shareholders  would  reconcile  themselves  to  devoting  to  depre- 
ciation larger  sums  than  were  felt  necessary  in  the  past.  When 
the  work  of  renewals  had  been  completed  they  would  have  a 
line  con.structed  on  a  far  sounder  basis  than  the  one  they 
now  had,  and  the  directors  suggested  that  the  cost  of  the  work 
should  be  spread  over  a  number  of  years.  One  result  they 
could  confidently  look  for  from  a  renewal  of  the  track  and  the 
rails  was  a  reduction  in  the  power  and  maintenance  expenses. 

Sir  Charles  Petbie,  J. P.,  .seconded  the  motion. 

Dr.  Moody  said  he  thought  the  feeling  of  the  shareholders 
was  one  of  profound  disappointment  with,  the  report.  There 
was  room  for  a  very  considerable  retluction  in  expenditure. 
i;'8,'2S6  was  expended  last  year  on  maintenance  of  the  perma- 
nent way,  which  was  at  the  rate  of  something  like  i.500  a 
mile.  He  was  aware  that  some  parts  of  Singapore  were  built 
on  the  mud,' but  he  was  interested  in  a  large  number  of  tram- 
way concerns  in  many  parts  of  the  world,  and  he  knew  of  no 
other  company  where  the  expenditure  on  maintenance  was  on 
such  a  scale.  In  his  opinion,  the  board  ought  to  have  given 
them  a  dividend  on  the  ordinary  shares,  even  if  it  was  only 
4  or  5  per  cent..  He  also  thought  that  the  expenses  in  Lon- 
don, which  amounted  to  £2,000,  or  over  1  per  cent,  on  the 
capital,  could  easily  be  reduced  by  half. 

The  CHAmii,\N,  replying  to  Dr.  Moody  and  other  share- 
holders, said  it  was  not  the  existing  company  that  laid  the 
track,  and,  therefore,'  they  could  not  be  held  responsible  in 
any  way.  He  presumed  it  was  laid  on  the  advice  of  respon- 
sible engineers,  but  in  practice  it  had  not  turned  out  to  be 
eucccssful,  and  it  had  not  the  sort  of  life  they  had  a  right  to 
expect.  The  conssequence  was  that  it  had  been  necessai^  to 
expend  large  sums  of  money  relaying  the  track,  and  a  great 
proportion  of  the  money  spent  last  year  on  maintenance  had 
been  expended  on  relaying  the  track  on  a  continuous  bed  of 
(concrete.  In  his  opinion,  it  would  not  be  right  to  replace  the 
track  and  charge  the  cost  to  capital,  even  if  there  was  the 
capital  t<")  meet  the  cost.  In  the  end,  if  it  was  paid  for  out 
<if  revenue  the  shareholders  would  benefit.  With  regard  to 
<lecreasing  the  London  expenses  by  reducing  the  number  of 
the  board,  the  shareholders  had  that  matter  in  their  own 
hands — they  could  always  refuse  to  re-elect  the  retiring  direc- 
tors if  they  thought  it  in  the  interests  of  the  company  to 
do  so. 

Tlie  report  was  then  adopted. 


Eilmundson's  Electricity  Coriioratioii,  Ltd. 

Tbe  annual  meeting  was  held  on  July  8th  at  Salisburv  Hou-se, 
E.G.  Mr.  P.  D.  TucKETT,  who  nre-xided,  said  that  the  gross 
trading  profit  stood  at  .£9,768,  wnich  was  approximately  the 
Bame  as  a  year  ago.  The  final  result  of  the  year's  working 
was  a  net  profit  balance  of  f •23,240,  as  compared  with  £23.12J> 
last  year.  Under  the  circumstanceH.'  he  thought  they  might 
well  feel  snti.sfie<l  with  the  7'e8ult  reiiIi,so<I.  for  during  the  last 
five  months  of  the  year,  instead  of  ddubling  tlie  substantial 
increases  of  profit  earned  during  the  first  half,  as  under  normal 
conditions  might  have  been  expected,  a  large  nuiidier  of  tlie 
subsidiary  companies  actually  in.«t  more  than  the  whole  of 
ouch  increases.  Tlie  war  enWlnally  deprive<l  them  of  what 
he  believed  would  otherwise  have  proved  («  be  an  exception- 
nlly  prosperous  year.  niere  could  be  no  question  of  any 
increased  distribution  in  times  like  thiso.  ITe  had  intimated 
bow  seriously  the  business  bad  been  nfTecl^xl  by  the  war,  and 
he  very  much  feared  that  «onie  of  the  adverse  itilhK'nees  from 
which  they  were  now  eulTerinH  might  be  nccentuate<l  as  tho 
war  proceeded,  nnd  even  morn  markedly,  perhaps,  after  the 
war,  if  it  was  undnJy  protmcted.  In  any  case,  for  sotne  time 
t'l  rnme  (liny  were  unlikelv  to  be  able  I"  raise  frch  capital. 


and  it  was,  therefore,  incumbent  on  them  to  husband  their 
own  internal  resources  to  the  fullest  extent.  Having  regard 
to  the  financial  conditions  which  were  likely  to  prevail  for 
some  time,  as  well  as  to  the  general  uncertainties  of  the  future, 
it  should  be  a  source  of  considerable  satisfaction  that  they 
had  been  able  so  substantially  to  strengthen  during  the  past 
seven  years  both  their  own  position  and  that  of  the  subsidiary 
companies.  In  addition  to  their  own  reserve,  the  subsidiary 
c^impanios  appropriated  to  reserve  for  the  pa.st  year  over 
i'.'i(i,000  in  excess  of  the  provision  made  by  them  in  1908, 
besides  showing  an  aggregate  increase  of  over  £13,000  in  the 
amounts  carried  forwaixl.  This  very  marked  improvement  in 
the  financial  position,  compared  with  what  it  was  a  few  years 
ago,  would,  he  hoped,  enable  them  to  meet  successfully  any 
strain  to  which  the  war  might  subject  them,  but  these  were 
necessarily  most  anxious  times,  and  nut  times  in  which  they 
could  afford  to  take  any  chances.  The  balance  sheet  disclosed 
a  stronger  financial  position  than  was  shown  a  year  ago;  their 
cash  resources  having  increased  by  some  £20,000  and  their 
reserve  by  some  £16,000.  Proceeding  to  deal  with  the  results 
of  the  subsidiary  companies,  he  said  that  the  total  connec- 
tions during  the  year  amounted  to  the  equivalent  of  155,285 
33- watt  lamps,  an  increase  of  8  per  cent.,  of  which  .32  per  cent, 
were  lighting  and  68  per  cent,  power.  The  connections  for  the 
previous  year,  which  were  the  largest  they  had  ever  had, 
represented  the  equivalent  of  109,699  lamps,  and  it  was  pro- 
bably owing  only  to  the  war  that  last  year's  connections  were 
not  still  larger,  for  down  to  the  time  of  its  outbreak  they  con- 
siderably exceeded  those  for  the  corresponding  period  of  the 
previous  year.  As  it  was,  the  connection  was  a  veiy  large 
one,  and  should  go  some  way  to  counter-balance  the  loss  of 
revenue  which,  he  was  afraid,  they  must  expect  from  a  good 
many  of  their  old  consumers.  To  enable  them  to  supply  thia 
additional  load,  the  subsidiary  companies  incurred  a  capital  ex- 
penditure of  £84,824,  as  compared  with  £96,384  in  the  previous 
year;  whilst  for  the  current  year  their  capital  expenditui-e 
would  almost  certainly  show  a  considerable  further  reduction. 
The  increa.se  in  the  gross  profits  of  the  various  undertakings 
was  £8,377,  as  compared  with  increases  of  over  £11,000  and 
£12,000  for  the  two  previous  years,  but  there,  again,  the 
poorer  comparison  was  entirely  due  to  the  war,  the  returns 
to  the  end  of  July  showing  a  steady  improvement  which  pro- 
mised to  yield  comparative  results  even  better  than  those  for 
the  two  previous  years.  Having  referred  in  detail  to  the  diffi- 
culties which  the  various  subsidiary  companies  had  encoun- 
tered owing  to  the  war,  the  Chairjian  said  that  to  meet  the  in- 
creased costs  of  supply,  and  particularly  the  increased  cost  of 
coal,  they  had  in  most  cases,  in  common  with  a  great  many 
other  electric  supply  and  gas  undertakings,  been  obhged  to 
raise  their  rates  of  chai-ge,  and  they  must  hope  that  that 
would  to  a  large  extent  compensate  them  for  the  increased 
costs  to  which  they  were  now  being  put.  Not  the  least  serious 
loss  they  had  sustained  had  been  in  the  inevitable  disorganisa- 
tion of  the  staff  consequent  upon  a  number  of  their  men  join- 
ing the  Colours.  Altogether  they  had  lost  over  270  men,  a 
number  they  could  ill-afford  to  spare  from  their  by  no  means 
over  adequately  staffed  stations,  for  this  was  no  easy  time  to 
replace  skilled  men  trained  in  their  service.  Allowances  to 
their  dependents  would  involve  a  sum  of  something  like 
£3,000  for  the  current  year.  They  must  not  overlaik  the  fact 
that  an  extra  burden  rested  on  those  who  remained  and  who 
w'ere  loyally  and  willingly  sti'iving  by  their  extra  efforts  to 
minimise  the  loss  they  had  sustained.  They  were  no  less  dis- 
charging their  duty,  nor  were  they  l^ss  entitled  to  receive 
their  grateful  recognition  and  thanks.  In  this  connection,  he 
desired  to  emphasise  a  feature  of  the  situation  which  was  not 
sufficiently  recognised,  and  that  was  that  the  continued  effi- 
cient running  of  public  service  undertakings  such  as  theirs 
was  just  as  essential  to  the  successful  conduct  of  the  war  aa 
many  of  the  activities  more  conspicuously  connected  with  it, 
for,  apart  from  the  very  real  economy  which  they  were  effect- 
ing in  the  use  of  the  country's  coal  by  meeting  the  needs  of 
the  manifold  industries  of  their  various  towns  from  a  central 
station,  instead  of  obliging  each  manufacturer  to  supply  his  indi- 
'  vidual  needs,  there  were  very  few,  if  any,  of  their  towns  in 
which  they  were  not  supplying  power  for  every  variety  of  war 
service,  including  shell-making.  It  was  most  unf.air  to  those  of 
their  men  who  were  quite  as  anxious  as  their  fellows  to 
serve  their  country  at  this  crisis,  but  whose  clear  duty  required 
them  to  remain  at  their  jwsts.  to  suggest  that  tlicy  were  not 
doing  their  duty  and  serving  their  country  in  the  best  passible 
way;  and  yet,  through  failure  t^i  appreciate  the  nature  of  the 
work  they  were  doing,  he  feared  there  was  some  tendency  to 
tluow  eo'nie  such  reproach  in  their  teeth.  Tlie  Tinncashira 
Power  Co.'s  profits  increase*!  from  £23.000  to  £.30.000,  and 
but  for  the  war  they  would  have  been  .still  better.  He  usually 
((included  bis  remarks  by  endeavouring  to  give  them  some 
indication  of  the  pro.spects  of  the  business  for  the  current 
year.  On  this  o<'ca.sion  the  conditi<ins  were  .so  altogether 
abnormal  and  uncertain  that  be  felt  it  would  be  n.-ieless  to 
attempt  to  make  any  forecast.  At  the  same  tiiiie,  be  did  not 
want  them  U>  allow  Ibem.selves  U>  be  unduly  depressed  by  the 
s<  inewhat  gloomy  features  of  the  situation  to  which  be  had 
had  t.<>  call  attention.  Those  features  exi.-il^Ml,  and  were  bound 
to  affect  them  adversely,  but  how  far  they  were  likely  to 
suffer  it  was  imiKissible  to  foii-see.  for  they  could  not  yet  tell 
how  the  last  five  months  of  the  current  yonr  wouki  compare 
with  the  corresponding  war  period  (if  last  year,  nor  how  far 
their  increased  rates  of  chn.^Bc  niight  oompensmte  thom  for 
the  ineitfascd    cost   of  supply.     It  largely    depended  on    th* 
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extent  to  which  their  consumers  Tvere  going  to  economise  in 
the  use  of  current,  and  he  was  inclined  to  think  that  the  ten- 
dency of  their  part  to  do  so  was  likely  to  be  wore  pronounced 
next  year  than  this.  Be  that  as  it  might,  they  were  doing  all  in 
tbeii-  power  to  counteract  any  losses  they  might  sustain;  and, 
after  all,  there  was  a  very  considerable  margin  of  profit  both 
in  their  owu  accounts  and  in  those  of  the  subsidiary  companies 
to  meet  any  ordinary  contingency  that  nnght  arise.  More- 
over, he  would  recommend  them  never  to  lose  sight  of  the 
fact  that,  whatever  might  be  the  vicissitudes  of  the  immediate 
future,  they  had  a  thoroughly  sound  and  stable  business  whicli 
had  shown  wonderfully  steady  and  satisfactoi-y  progress 
hitherto,  and  would,  he  did  not  doubt,  do  so  again,  even  if 
.some  temporary  setback  .should  result  from  the  altogether 
abnormal  times  through  which  they  were  now  passing. 

Mr.  A.  A.  Campbell  Swinton  seconded  the  motion. 

lieplying  to  Sir  Charles  Cdff,  the  Chairjian  said  they  exer- 
oiseil  the  strongest  pressm-e  they  possibly  could  on  the  subsi- 
diary companies  in  regard  to  economy.  The  trouble  with 
i'.dumndson's  stations,  speaking  generally,  had  not  been  that 
they  were  running  extravagantly,  but  that  they  had  been 
running  too  cheaply.  Until  their  veiy  large  investments  in 
oidinary  shares  in  the  Urban  Electric  Supply  Co.  and  the 
Lancashire  Power  Co.  became  productive — which  he  was 
afraid  would  not  be  the  case  for  several  years — they  had  no 
e\t>ectation  of  showing  any  Jarge  increase  in  the  item  of  divi- 
dends and  interest  received  and  acci-ued. 

The  report  was  then  adopted. 


STOCKS    AND    SHARES. 


J.  Stone  &  Co..  Ltd.— The  report  for  1914  states 
that  the  satisfactory  condition  of  the  company  s  trade  which  pre- 
vailed throughout  1913  continued,  and  showed  remarkable  im- 
provement, until  the  outbreak  of  war  in  1914.  There  is  a  balance 
to  credit  of  profit  and  loss  ace  lUnt  for  the  year's  working,  after 
full  allowance  for  depreciation,  i:?.,  of  £198,l>2r.,  to  which  is  to 
be  added  the  surplas  brought  forward  from  1913  of  £126,162, 
making  a  total  of  £324,08'.!.  After  paying  the  preference  dividend 
the  directors  recommend  that  £2(1,000  be  placed  to  the  reserve 
fund  (making  it  £105,000),  a  dividend  of  10  per  cent,  per  annum, 
and  a  bonus  of  33.  per  share  being  paid  on  the  ordinary  shares,  leav- 
ing £189,0311  to  be  carried  forward. 

Standard    Wayaood    Hercules,    Ltd.    (Australia). 

— At  the  annual  meeting  held  in  Sydney  recently,  Mr.  J.  B. 
Nicholson,  the  chairman,  stated  that  the  figures  in  the  balance- 
sheet  showed  little  difference  as  compared  with  those  of  the  corres- 
ponding period  last  year.  The  orders  in  hand  at  that  time 
represented  £130,000;  now  they  stood  at  £10.5,000.  When  the 
war  broke  out  last  August  their  business  suffered  for  a  mouth  or 
two,  but  during  the  past  five  months  the  company  s  operations  had 
not  proved  nearly  as  disappointing  as  anticipated. 

(ape  Town  Consolidated  Tranmays  and  Laud  ( o., 

Ltd. — The  report  for  1914  shows  a  debit  balance  for  the  year  of 
£1,894,  carried  to  the  balance-sheet,  making  the  total  to  debit 
£9,997  carried  to  next  year.  No  dividends  have  been  declared  by 
any  of  the  subsidiary  companies  during  the  past  year. 

Anii'lo-Araeriean  Teleffraph  Co.,  Ltd. — The  directors 

have  declared  an  interim  dividend  for  the  quarter  ended  June  30th, 
1915,  of  153.  per  cent,  on  the  ordinary  stock,  and  £1  lOs.  per  cent. 
on  the  preferred  stock,  less  income-tay,  payable  on  .luly  31st. 

Dublin  linited  Traniway.s  ((»..  Ltd. — Interim  divi- 
dends for  the  half-year  ended  June  30th,  1915,  at  the  rate  of  6  per 
cent,  per  annum  on  the  preference  shares,  and  5  per  cent,  on  the 
ordinary  shares,  both  less  income-tax. 

Direct  I'nited  States  Cable  Co..  Ltd. — Interim  divi- 
dend 28.  per  share,  less  income-tax  at  2s.  i^d.  in  the  £.  being  at  the 
rate  of  4  per  cent,  per  annum,  for  the  quarter  ended  June  30th. 

Fraser  &  Clialniers,  Ltd. — Interim  dividend  of  7i  per 
cent,  on  the  preference  shares,  less  income-tax. 


Advertising    Stamps.  —  The    Ben.ia)ii.\    Electric, 

Ltd.,  of  Rosebery  Avenue,  E.G.,  have  issued  a  series  of  three 
coloared  poster  stamps  respecting  their  specialities. 

Prices    Advance.— The    Sterling   Telephone   and 

Electbic  Co.,  Ltd.,  announce  that  owing  to  the  further  increase 
in  the  cost  of  raw  material,  and  general  expenses  of  production, 
the  list  prices  in  their  ninth  edition  catalogue,  and  all  cnrrtnt 
publications,  are  increased  as  from  July  14th  by  a  further  15  per 
cent.,  making  an  advance  of  25  per  cent,  in  all. 

For  Sale. — Bradford  Corporation  has  for  disposal  one 
Pollitt  \-  Wipzell's  horizontal  tandem  compound  condensing  steam 
engine,  one  Holdsworth  Jc  Sons'  steel  boiler  with  Proctor's  mecha- 
nical stoker,  and  a  Green's  fuel  eoonomiser.  Particulars  are  given 
io  our  advertisement  psg^es. 


TUESDAV  EVENINO. 

There  was  a  general  expectation  in  the  Stock  Exchange  Hiat, 
after  the  War  l/oansubs(!ription  lists  had  closed,  business  would 
revive  in  all  the  markets.  Up  to  the  present,  however,  this 
has  not  come  about.  The  public  are  waiting  with  the  keenest 
interest  to  see  at  what  price  the  new  security  will  be  8tarte<l 
in  the  market.  Until  this  takes  place,  activity  in  stocks  and 
shares  is  not  to  be  looked  for;  and,  anyway,  the  absorption  of 
so  uiucli  capital  from  the  investing  classes  is  bound  to  make 
itself  felt  as  ,a  decided  factor  for  some  time  to  come.  The 
British  public  have  applied  for  the  War  Loan  by  way  of 
permanent  investment.  Slagging  there  may  have  been,  but, 
if  so,  it  was  on  the  smallest  of  scales,  since  everyone  knew 
that  allotments  would  be  made  in  full,  and  that  the  possi- 
bility of  an  immediate  premium  on  the  stock  was  not  suffi- 
cient to  make  application  worth  while  from  the  speculative 
point  of  view. 

It  may  now  be  assumed  that  the  Treasury  will  consent  to 
companies  making  new  issues  of  sto<k,  where  the  money  is 
required,  without  insisting  upon  the  strict  conditions  imposed 
for  a,  month  or  two  prior  to  the  appearance  of  the  War  Loan. 
That  every  step  should  have  been  taken  to  ensure  the  suc- 
cessful launching  of  this  colossal  issue  was  meet  and  proper, 
so  that  individual  hard.ships  entailed  thereby  were  cheerfully 
accepted,  and  nobody  grumbled.  The  embargo,  it  would 
seem,  may  now  be  removed  in  so  far  as  it  relates  to  domestic 
concerns,  more  particularly  those  of  the  industrial  world  which 
require  further  cjipital  for  their  business.  Incidentally,  it  is 
obvious  that  such  companies  wiU  have  to  oS'er  very  tempting 
terms  in  order  to  obtain  their  money ;  and  the  opportunity  for 
investors  to  secure  good  stock  at  cheap  prices  is  one  that  is 
likely  to  be  with  us  for  some  time  to  come. 

The  influence  of  the  War  Loan  w'ill  be  felt  in  many  ways, 
direct  and  indirect.  We  have  already  showm  how  4  per  cent, 
debenture  stocks  standing  at  90  have  been  lowered  to  the 
neighbourhood  of  8U  as  one  first  result  of  the  issue.  Should 
the  price  of  the  War  Loan  decUne  to  a  discount,  other  securi- 
ties— more  particularly  those  of  the  gilt-edged  variety — will 
have  to  give  way  in  proportion.  It  were  well,  therefore,  to 
reiterate  that  security  of  interest  payment  is  one  of  the  prin- 
cipal things  upon  which  stockholders  should  concentrate  their 
attention.  They  will  have  to  put  up  with  depreciation  of 
their  investments.  They  must  be  prepared  to  hear  that  such- 
and-such  a  stock,  though  it  be  of  the  finest  class,  is  not  sale- 
able. These  things  need  trouble  comparatively  little,  so  long 
as  dividends  are  secure.  To  the  proprietors  of  debenture  stocks 
and  preference  shares  in  first-claiis  companies,  the  financial 
consoler  may  reasonably  offer  such  points  as  the,se  by  way  of 
comfort.  Tlie  stock  may  be  unsaleable,  but  not  a  whit  the 
wc.i-se  for  that. 

Somer.set  House,  with  the  remarkable  unfairness  common  to 
both  the  departments  charged  with  the  collection  of  death 
duties  and'  of  income  tax,  insists  that  the  former  shall  be 
paid  upon  the  nominal  prices  of  stock  oflicially  quoted  at 
purely  artificial  level.'? :  so  that  it  behoves  everj-one  to  live  as 
long,  "and  as  well,  as  he  and  she  can  at  present,  from  the  ijoiiit 
of  view  of  subsequent  beneficiaries,  if  not  that  of  advantage 
to  the  payment  of  death  duties  to  the  State. 

The  war  is  co.sting  ^2,000  a  nrinute,  according  to  the  Gov- 
ernment calculations,  so  every  ^100  lent  to  the  nation  just 
ntjw  lasts  for  about  three  seconds.  In  that  sliort  sentence 
resides  the  kernel  of  the  reasons  why  most  securities  are 
severely  dej^i'eciated. 

Home  Railway  stocks  have  in  many  cases  made  further  pro- 
gress towards  recovery,  and  the  chief  one  amongst  electrical 
issues  is  a  rise  of  3  in  Underground  Electric  income  bonds. 
The  coal  contiovcrsy  is  again  becoming  acute,  but  the  Home 
Railway  market  as  a  whole  is  enjoying  subdued  strength. 
When  it  is  noticetl  that,  in  France,  ordinary  coal  for  furnace 
purposes  costs  something  like  three  guineas  yici-  ton,  there  is  a 
certain  negative  satisfaction  to  be  drawn  from  the  price  at 
which  coal  can  be  bought  wholesale  to-day  in  this  country. 

The  St.  James'  &  Pall  Mall  Electric  Light  Co.  has  declared 
an  interim  dividend  of  7  yxir  cent,  on  its  ordinary  and  prefer- 
ence shares,  this  comparing  with  10  per  cent,  in  the  corres- 
ponding period  last  year.  The  reduction  cau.sed  little  or  no 
.surprise  in  the  market,  because  it  had  been  generally  sup- 
ITosed  that  all  the  illumination  companies  would  have  to  cut 
their  distribution,  in  const^quence  of  the  war  conditions  pre- 
vailing in   the  streets  and  in  the  coal  bills. 

The  list  of  prices  shown  overleaf  is  unaltered.  South  Metro- 
politan ordinarv.  after  changing  hands  in  the  ueighbourhcKxl 
of  IGs  .  reacted" to  14s.  9d.,  so  that  ai.parently  the  people  who 
paid  18s  Gd.  for  the  shares  a  fortnight  or  so  ago  have  now 
.oecured  all  that  thev  wanted ;  in  the  absence  of  their  support, 
the  order  to  sell  a"  hundred  or  two  caused  the  quotation  to 
recede.  Busine.«s  in  the  London  shares  is  verv  quiet,  l^injiiy 
of  London  ordinaiT  and  preference  are  both  offered  at  IT.  Ihe 
Newcastle-upon-Tvne  Electric  Supply  Co.  has  postponed  the 
question  of  an  interim  dividend  on  the  ordinary  shares,  owing 
to  the  uncertainty  of  the  situation.  Tlie  prelerence  ai'e  to 
rereive  an  interim  dividend  of  '2J  per  cent. 
The   Marconi   International    Marine  meeting   produced   an 
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interesting  speech  from  Mr.  Godfrey  Isaacs  in  his  review  of 
the  year.  He  paid  tribute  to  the  magnificent  army  of  tele- 
graph operators  \vho  unflinchingly  earned  out  their  duties  on 
lioard  ship,  instancing,  for  one.  the  operator  on  the  Armcnitni, 
Mr.  Swift,  whose  cabin  was  blown  to  pieces  by  shell  fire,  but 
who  stood  to  his  duty  to  the  end,  and  who  was  miraculously 
saved  unhurt.  He  recalled  the  admirable  conduct  of  the 
operators  on  the  Lnsitauia,  who  never  left  their  wii-eless  cabin 
until  the  hurricane  deck  alone  remained  above  water.  These 
instances  he  declared  to  be  merely  typical  of  many  w'hich  have 
occurred  in  the  mercantile  marine.  The  Marconi  group  of 
shares  has  been  strong,  and  the  loss  of  i  in  the  parent  com- 
jiany's  issues  was  more  than  recovered,  the  price  at  IJ-  showing 
a  ri.se  of  3/16  on  the  week. 

Telegraph  issues  on  the  whole  are  still  depressed.  Globe 
ordinary  have  reacted  to  their  par-  price  of  10,  Eastern  ordinary 
fell  '2  to  1'2.5,  and  Anglo- .\merican  Telegraph  preferred  is  now 
but  a  point  above  par.  The  relations  between  the  United 
States  and  Germany,  according  to  the  newspapers,  are  once 
more  becoming  strained,  though  in  the  Stock  Exchange  the 
idea  of  America  falling  foul  of  Germany,  so  far  as  a  rupture 
111  diplomatic  relations  is  concerned,  continues  to  be  scouted. 
The  reply  of  the  German  Government  to  the  American  Note, 
however,'  has  had  a  weakening  efl'ect  npon  most  securities  con- 
nected with  the  United  States.  Briti.sh  holders  of  Anglo- 
American  securities  sold  largely  during  the  last  fortnight,  in 
order  to  apply  for  the  new  War  Loan,  and  probably  the  dull- 
ness noticeable  in  this  class  of  stock  is  merely  the  result  of  a 
slight  fit  of  indigestion  on  the  part  of  the  Wall  Street  Stock 
Exchange.  The  stock  market  in  London  is  far  more  inter- 
ested in  the  magnificent  achievement  of  General  Botha,  whose 
triumph  has  done  more  than  anything  else  to  correct  the 
somewhat  depressing  tone  which  certain  of  our  newspapers 
have  patriotically  seen  fit  to  adopt  of  late. 

Chili  Telephones  remain  at  6J,  undergoing  no  change  on 
the  issue  of  the  report,  which  showed  that  the  company  lost 
about  900  subscribers,  whde  it  managed  to  maintain  its  gross 
receipts  decidolly  well,  the  net  income  being  no  more  than 
$•20,000  down  on  the  year.  The  rate  of  exchange,  however, 
mihtated  against  the  net  profit,  reducing  it  to  £-18,000,  which 
is  about  £9,000  less  than  that  in  the  previous  period.  The 
directors  decided  to  leave  the  dividend  unchanged  at  8  per 
cent. 

Quite  a  feature  of  the  markets  within  the  past  few  days 
has  been  the  swift  rise  in  the  Rio  de  Janeiro  exchange,  which 
cau.sed  a  corresponding  recovery  in  various  issues  connecti.'d 
with  Brazil.  A  rise  of  li  has  taken  Brazil  Ti-actions  to  52. 
Anglo-.\rgentine  Trams,  on  the  other  Jiand,  are  still  drooping, 
the  debenture  stocks  being  principally  affected.  Mexicans 
exhibit  no  quotable  change,  but  in  view  of  the  trouble  which 
has  broken  out  in  Haiti,  it  is  feared  that  President  Wilson  wiU 
feel  more  disincUned  than  ever  to  take  any  strong  line  in 
Mexico. 

The  Shawinigan  Water  &  Power  Co.  is  about  to  i.ssue 
$1,237, .500  new  common  stock  at  par;  and  as  the  current 
price  of  the  shares  is  about  116.  this  will  represent  a  sub- 
stantial bonus  to  proprietors.  Under  present  Ti"ea.sury  regula- 
tions, these  proprietors  will  probably  not  be  allowed  to  sub- 
scribe for  the  new  issue,  but  they  will  no  doubt  have  the 
opportunity  for  realising  their  rights;  and  application  for  per- 
mission to  deal  in  these  rights  wiU  be  made  to  the.  Stock 
Exchange  in  due  course. 

Tlie  industrial  group  shows  a  good  deal  of  steadiness,  and 
Henleys  have  ri.sen  i  to  14J.  Telegraph  Constructions,  how- 
ever, failed  to  pick  up  any  of  their  sharp  loss  of  last  week. 
There  is  rather  more  doing  in  this  market  as  a  whole.  Rubber 
shares  are  g<Hxl,  the  improvement  in  the  price  of  the  raw 
material  to  2s.  7id.  per  lb.  sufficing  U>  sustain  interest  and 
to  bring  in  fresh  buyers.  Tlie  armament  group,  too,  is  better, 
support  for  Vickers  coming  from  Sheffield. 
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being  paid  free  ol  income. tax. 


Urifish  EIrctrIc  TriUtioii  Co,.  I.fd.— The  scheme  for 

the  rodu(!tion  and  renrranncincnt  of  the  capitBl  of  this  oompany  Is 
now  in  the  handa  of  the  propriotorp,  and  will  be  considered  at  an 
cxtranrdiiiary  (general  mootinj;  to  be  held  at  the  Ilolborn  Kostaurant, 
on  Friday  next,  .luly  2:trd. 
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(Concluded  from  page  39.) 

Pond  =  iO  fants  =  36  lb. 

•Imported  by  sea.     t  Imported  over  European  laud  frontier. 

Machines  and  apparatus,  complete  or  in- 
t    complete,  fitted  together  or  in  parts  :  — 
1.  Of  oast-iron,  wrought-iron  or  steel, 
with  or  without  parts   composed 
of  other  materials  even  in  com-  Old  rate, 
bination  with  copper  to  an  extent    Ranblee. 
not  exceeding  25  per  cent,  of  the 
total  weifrht  of  the  machine  : —      Per  poud. 
(a)  All   kinds  not   specially    men- 
tioned             210 


New  rate. 
Roubles. 

Per  pond. 


(h)  Gas  and  petrol  motors,  steam 
engines,  portable  engines  and 
electro-motor  wagons  ...         3'20 

((•)  Machines   for  the   working   of 

metals 4'20 

2.  AU  kinds   of   machines    made    of 

copper  or  its  alloys,  or  in  the 
composition  of  which  copper  or 
any  alloy  of  copper  is  present  in 
a  proportion  exceeding  25  per 
cent,  of  the  total  weight  of  the 
machine     8'00 

3.  Dynamo-electrical    machines    and 

eleotro-motors  of  all  kinds  ;  elec- 
trical transformers  3'SO 

7.  Parts  of  machines  and  apparatus 
imported  separately  from  the 
machines  or  apparatus  to  which 
they  pertain,  not  specially  men- 
tioned : — 

<«)  Composed  of  copper  or  alloys  of 
copper,  or  in  the  composition 
of  which  copper  or  any  alloy 
of  copper  is  present  to  an 
extent  exceeding  26  per  cent, 
of  the  total  weight  of  each 
separate  part    ...         8°00 

(2i)  Composed  of  cast- iron,  wrought- 
iroD,  or  ateel,  even  though  with 
parts  consisting  of  other  materi- 
als, or  in  combination  with  copper. 
if  the  copper  does  not  exceed  25 
percent,  of  the  weight  of  each 
separate  part         4'20 

8.  Spare  parts  of  machines  or  sppar- 

tas,  not  specially  mentioned,  im- 
ported with  such  machines,  as 
par.  7(a) $00 

9.  Spare  parts  of  machines  or  appar- 

atus, imported  together  with  such 
machines  or  apparatus,  composed 
of  cast-iron,  wronght-iron,  or 
steel,  even  though  with  a  com- 
bination of  copper  not  exceeding 
2S  per  cent,  of  the  weight  of  each 
separate  part : — 
(a)  Imported  with  any  of  the 
machines  enumerated  in  sub- 
division (1)  (a)  above       2'10 

(J>)  Imported  with  any  of  the 
machines  enumerated  in  enb- 
division  (1)  (i)  above       3'20 

(c)  Imported  with  any  of  the 
machines  enumerated  in  sub- 
division (1)  (c)  above      4 '20 

10.  Parts  of  dynamo-electrical  machines 
and  transformers  are  admitted 
conformably  to  the  respective  let- 
ters under  sub-division  (7)  above, 
except  the  parts  enumerated 
below  :  — 
(a)  ladnction  coila 17*70 

(i)  Armatures  and  oommntators  ...       12'75 

(c)  Frames  with  parts  (other  than 
brasses)  of  copper 8'60 
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Physical,  astronomical,  mathematical 
and  similar  instruments  and 
apparatus,  also  eleotrotechnical 
aooesBsories  :  — 

1.  Electrical     current      interrupters, 

commutators,     safety     out-outs ; 
holders   for   electrical    incandes- 
cent lamps  ;  rheostats  and  com-    Old  rate, 
mutators     of     all     kinds,    fitted    Roubles, 
together  or  in  parts  ;  telegraphic 
and   telephonic   apparatus  ;  elec-  Per  poud. 
trie    bells    and    accessories     for 
electric  signalling  9'00 

2.  Eleotrotechnical  measuring  appli- 

ances     (ammeters,     wattmeters. 

voltmeters  and  calculators)        ...       12-00 
Note.— The  rates  of  duty  specified  in  subdivisions  (I)  and  (J)  of 
the   present   No.   are   also    applicable    to    separate  parts  of    the 
apparatus  mentioned  in  the  said  subdivisions. 

3.  Electrical  incandescent  lamps  with 

filaments  of  carbon  covered  or  not 

with  metal  • — 

(a)  Mounted 

(i)  Without  mounting        

4.  Electrical  incandescent  lamps,  with 

metal  filament : — 

(a)  Mounted 

(J)  Without  mounting        

Note  1.— Vessels  for  medical  or  pharmaceutical  use  in  labora- 
tories, composed  of  clay,  stoneware,  glass,  porcelain  or  the  like, 
pay  duty  according  to  the  sections  of  the  Tariff  applying  to  those 
materials  respectively. 

Note  2.— Similarly,  spare  parts  of  electrical  cells,  batteries  and 
other  appliances,  which  wear  out  by  use  and  require  to  be  replaced 
by  new  ones,  such  as  z'nc.  copper  and  other  plates  for  cells,  car- 
bons for  the  same  and  for  lamps,  lanterns,  &<j..  pay  duty  according 
to  the  respective  sections  of  the  Tariff. 
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AN     INVESTIGATION      OF     DIELECTRIC 
LOSSES    WITH    THE    CATHODE- 
RAY    TUBE.' 


By  JOHN  P.  MINTON. 


Caeeful  study  of  insulating  materials  is  becoming  more  and  more 
important,  and  it  is  certain  to  become  much  more  noticeable  in 
the  near  future. 

Heretofore,  the  electrical  tests  made  on  insulation  have  largely 
been  voltage,  cdpacity  and  resistance  measurements.  These  measure- 
ments do  not  tell  us  enough,  and  on  account  of  their  inadequacy 
the  measurement  of  the  dielectric  losses  and  power  factors  of  insu- 
lating materials  becomes  of  much  importance.  By  means  of  such 
measurements  one  is  able  to  study  a  piece  of  insulation  up  to 
almost  the  breakdown  point  under  a  variety  of  conditions,  and 
over  and  over  again.  Such  measurements  will  reveal  to  us  more 
about  insulation  than  all  the  three  tests  referred  to  above. 

The  reason  why  such  measurements  have  not  been  carried  out 
on  a  large  scale  before  is  the  difficulty  of  securing  instruments 
which  will  measure  small  losses  at  very  high  voltages.  Prof. 
Ryan  first  suggested  the  use  of  the  cathode-ray  tube  for  this 
purpose,  and  showed  how  it  could  be  used.  The  development  of 
the  "  cyclograph,"  which  is  the  name  given  to  the  cathode-ray  tube 
wattmeter,  was  begun  in  1911  at  the  Pittsfield  Laboratory,  and 
has  been  accomplished,  so  that  it  is  a  satisfactory  apparatus  to 
measure  dielectric  losses  up  to  almost  any  desired  voltage,  from 
very  small  to  large  losses,  and  from  low  to  high  frequencies,  so 
long  as  a  continuous  alternating  potential  is  available.  The  cyclo- 
graph has  been  in  continuous  use  in  this  laboratory  during  the 
past  two  years,  and  a  large  amount  of  valuable  information  has 
been  gained  both  on  cathode-ray  tubes  and  on  insulation. 

Since  the  method  of  determining  the  dielectric  losses  with  the 
cyclograph  is  quite  different  from  that  described  by  Prof.  Ryan, 
it  wiU  be  neoessary  to  show  how  the  apparatus  is  used  for  this 
purpose.  The  cathode  ray  tube,  M,  is  an  evacuated  glass  tube  of 
the.dimensions  and  shape  shown  in  fig.  1  (p.  92).  L'nder  the  proper 
conditions,  a  direct  potential  of  about  20,000  volts,  applied  between 
the  cathode  c  and  the  grounded  anode,  a,  will  cause  a  stream  of 
cathode  rays  to  originate  at  the  cathode  and  travel  at  a  very 
high  velocity  towards  the  other  end.  It  is  necessary  to  have  c  the 
negative  terminal  because  the  cathode  rays  consist  of  electrons 
which  possess  negative  charges.  A  grounded  brass  diaphragm,  d, 
intercepts  all  these  rays  with  the  exception  of  those  which  pass 
through  a  round  hole  about  ^  in.  in  diameter  in  this  diaphragm. 
This  small  pencil  or  bundle  of  rays  travels  to  the  lower  end  of  the 
tube,  where  it  strikes  the  flciorescent  screen  s.  This  screen  is 
usually  made  of  calcium  tungstate  (CaWOi).  or  zino  sulphide 
(ZiS).  or  some  other  salt  which  is  strongly  fluorescent  when 
subjected  to  the  bombardment  of  cathode  rays. 

•  Abstract  of  paper  read  before  the  American  Institutis  of 
Electbical  Enoineebs,  July  2nd,  1916. 
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In  order  that  the  flaoresoent  figure  on  the  screen  may  be 
symmetrical  with  respect  to  the  centre,  it  is  necessary  in  this 
scheme  to  use  two  pieces  of  similar  insulation.  These  two  pieces 
are  represented  by  A  and  b  and  are  placed  between  the  test 
terminals  In  the  oil- box,  0,  as  shown  in  fig.  1.  Suppose  now  a 
high-potential  sine  wave  is  applied  to  these  test  pieces  by  means  of 
the  transformer  T,  and  that  it  is  desired  to  measure  the  dielectric 
loss  in  them.  Fig.  1  shows  the  diagram  of  connections  to  be  used. 
For  this  purpose,  a  sine-wave  potential,  proportional  to  the  voltage 
across  the  test  terminals  in  the  oil-box,  is  applied  to  the  potential 


factors  are  easily  obtained  from  photographs  taken  of  the 
fluorescent  figure. 

If  the  power  factor  of  the  circuit  were  unity  instead  of  cos  9, 
the  area,  Ao,  of  the  ellipse  would  be  represented  by  the  dotted 
ellipse  in  fig.  2,  and  Aj/Ao  =  cos  0.  i ,  can  be  obtained  by  measur- 
ing the  major  and  minor  axes  of  the  actual  ellipse  formed  by  the 
fluorescent  spot  on  the  screen  ;  Ao  can  be  obtained  by  measuring 
a  and  b,  fig.  2.  Hence,  cos  9  can  be  determined.  This  makes  it 
evident  that  it  is  advisable  to  make  three  exposures  for  each 
photograph,  one  of  the  ellipse,  one  of  the  deflection  a,  and  one  of 
the  deflection  b.  However,  one  exposure,  that  of  the  ellipse, 
would  be  suflicient  to  determine  cos  9. 

This  is  the  value  of  the  power  factor  of  the  circuit,  but  one 
desires  the  power  factor  of  the  insulation  which  is  being  tested. 
This  is  obtained  from  fig.  3,  which  is  the  vector  diagram  for  the 
circuit  consisting  of  the  two  test  pieces  and  air  condensers  Ci  and 
Co.  The  voltage  across  this  circuit  is  represented  by  E,  and  the 
current  passing  through  it  is  represented  by  I,  leading  E  by  an 
angle  0.  ei  is  the  potential  drop  across  the  air  condenser,  and  it 
is  at  right  angles  to  i.  e'  is  the  voltage  drop  across  the  insolation, 
and  9'  is  the  phase  angle  between  i  and  e'.  The  power  factor  of 
the  insulation,  therefore,  is  cos  9\  which  is  the  one  sought. 

Approximately, 


cos  9'  =  cos  ft  +  ein  2  I 


i/2  b'. 


Fig.  1. — Diagram  of  Connection? 


The  current  that  pisses  through  the  insulation  also  passes 
through  the  air  condensers  Ci  and  Cj  Under  normal  conditions, 
the  current  passing  through  any  air  condenser  is  given  by 
i  =  2ir/cpi  X  10~*  amperes. 

where  ci  =  potential  in  volts  across  the  condenser, 
c  =  capacity  in  mfd.  of  the  condenser, 
f  =  frequency  of  the  applied  potential. 

So  that  this  equation  can  be  used  to  obtain  the  current  passing- 
through  the  insulation. 

The  voltage,  Cj,  across  the  air  condensers  has  been  determined 
with  a  120-volt  Kelvin  electrostatic  voltmeter  used  with  two 
auxiliary  condensers,  one  connected  on  each  side  of  the  ground 
between  Ci  and  Cj  in  fig.  1.  One  terminal  and  the  metallic  case  of 
the  electrostatic  voltmeter  can  be  grounded,  and  the  auxiliary  con- 
densers are  sufliciently  large  to  permit  the  120-volt  Kelvin  meter 
to  be  connected  directly  across  them.  In  fig.  4  the  average  of  the 
readings  across  A  and  B  is  taken  to  represent  the  value  of  Ci  to  be 
used  ;  Ci  varies  from  600  to  .S,000  volts,  depending  on  the  conditions 
of  test.  This  method  is  quite  satisfactory,  and  can  always  be  relied 
upon  to  give  accurate  results.  The  loss  in  these  condensers 
introduces  no  appreciable  error  in  the  results. 

The  air  capacities,  Ci  and  Co  or  these  in  series  with  the  two 
auxiliary  condensers  A  and  B,  range  from  about  0003  to  0016- 
microfarads.    This  range  has  been  found  suflicient.    The  frequency 


quadrants,  qj,  qj.  This  potential  is  obtained  from  the  air  potential 
condenser  c.q,  as  shown  in  the  diagram.  This  potential  produces 
the  deflection  of  the  cathode-ray  spot  on  the  fluorescent  screen  s. 
as  shown  by  b  b  in  fig.  2.  Since  the  cathode  rays  possess  no 
appreciable  inertia,  it  foUows  that  this  deflection  is  directly  pro- 
portional to  E. 

To  the  current  quadrants,  qi,  qi.  is  applied  a  potential  ei, 
proportional  to  the  current  passing  through  the  insulation  under 
test  in  the  oil-box.  This  potential  is  obtained  from  the  air  current 
condensers,  Ci  and  Cj,  as  shown  in  fig.  I.  The  voltage  across  an 
air  condenser  is  directly  proportional  to  the  current  passing 
through  it.  The  current  that  passes  through  these  condensers  is 
that  which  passes  through  the  insulation  under  test.  This  potential 
ei  produces  the  deflection  a  a  of  the  cathode-ray  spot  as  shown  in 
fig.  2,  proportional  to  fi. 

When  both  of  these  potentials  act  on  the  cathode-ray  stream 
simultaneously,    an   ellipse  is  formed  on  the  screen,  s,    by    the 


Fio.  a.  Kid.  8.  Fio.  t. 

Fid.  2.— Fkiure  Pboi)UCBi>  on  thk  Sensitive  S(;iiEBN  s. 

Fio.  .■(.— Vector  Diaouam  pou  Tkhtino  Circuit. 

Fio.  H.— Connictions  of  Elkothostatic  Voi.tmbtkr. 


flnorencent  npot,  as  in  flg.  2.  The  area  a  of  this  ellipse  is  pro- 
portional to  the  power  lost  in  the  insulation  and  air  condensers, 
C|  and  c-i,  and  mnco  the  loss  in  the  air  condensers  is  negligible,  we 
see  that  the  area  of  the  ellipse  is  proportional  to  the  dielectric  loss 
in  the  two  pieces  of  insulation  under  test.  Calibrations  are 
avoided  by  the  use  of  the  cyolograph  as  a  power  factor  meter  and 
by  measuring  the  currents  and  voltages  independently.  The  latter 
qnantities  can    be   determined    without   trouble,   and   the   power 


-CvcLOORAi'ii  i.N  Small 
Dark  Room. 


Fio.  6. — E.\AMPLKi<  or 
CuBVKS  Obtained. 


of  the  applied  potential  is  measured  without  any  difficulty.  The 
current  per  sc).  cm.  can  be  obtained  by  dividing  the  total  current 
by  the  area  of  the  testing  terminals  ;  all  the  current  values  given 
in  this  paper  are  in  milliamperes  per  fq.  cm.  The  test  terminals 
used  wore  either  20  or  2."i'4  cm.  in  diameter,  and  ro^ults  obtained 
with  10-3m.  terminals  were  the  same  as  those  obtained  with  the 
25'4-om.  ones,  so  that  the  edge  effect  was  negligible.  ~~*3 

The  voltage  k  applied  to  the  test  t4>rminal8  was  obtained  by 
reading  the  voltage  on  the  low  side  of  the  testing  transformer, 
and  calculating  F.  by  the  ratio  of  transformation.  The  voltaffe 
k'  across  the  insulation  can  be  calculated.  The  watts  lost  in  the 
two  pieces  of  insulation  under   test    are    given  by  the  equation 
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w  =  e'  I  COB  6',  where  the  potential  and  current  are  in  volts  and 
amperes  respectively.  Watts  per  on.  cm.  can  be  obtained  by 
dividing  the  total  watts  by  the  actual  volnme  of  insulation  under 
test. 

Abont  30  seconds  are  required  to  make  the  three  exposures  for 
each  photograph,  and  about  a  minute  more  is  required  to  obtain 
all  the  other  necessary  readings.  In  about  10  minutes  we  can 
secure  data  to  pive  curves  showing  watts  vs.  voltage,  current  vs. 
voltage,  and  power  factor  vs.  voltage. 

An  illustration  of  the  cyclograph,  as  it  is  set  up  in  the  small 
dark  house,  is  shown  in  fig.  5. 

In  the  literature  on  cathode-ray  tubes,  reference  is  made  to 
trouble  encountered  with  "  hardening "  and  "softening"  cftecfs 
in  these  tubes.  The  "hardening"  is  an  increase  and  "softening  " 
a  decrease  of  the  vacua.  Satisfactory  tubes  should  maintain  con- 
stant vacua  of  the  desired  magnitudes  under  all  ordinary  condi- 
tions of  operation.  The  development  of  such  tubes  was  under- 
taken. It  was  finally  shown  that  the  vacuum  "  softened  '  because 
too  much  gas  was  adsorbed  on  the  surface  of  the  electrodes  and 
glass  walls.  It  was  found  that  it  the  tubes  were  exhausted  three 
or  four  hours  at  perhaps  350°  C,  sufEoient  adsorbed  gases  were 
liberated  from  the  glass  walls  and  electrodes  to  maintain  constant 
vacua  over  long  periods  of  time.  One  tube  has  now  maintained  a 
constant  vacuum  for  almost  two  years,  and  there  is  no  indication 
that  it  will  not  maintain  this  vacuum  for  a  number  of  years 
although  it  is  used  almost  daily.  Not  one  exception  to  this  rnle 
has  been  found. 

Another  difficulty  was  due  to  electrostatic  charges  which  accu- 
mulated on  the  glass  surrounding  the  aluminium  cathodes.  These 
charges  were  of  a  positive  sign,  and  since  the  cathodes  were 
negative,  discharges  would  occur  between  the  cathodes  and  glass 
as  soon  as  the  potential  difEerences  reached  a  sufficient  magnitude 
to  cause  the  discharges.  Such  discharges  always  caused  the 
cathode  ray  streams  to  be  unsteady,  and  frequently  resulted  in 
flash-overs  within  the  tubes  between  the  cathodes  and  anodes.  The 
flash-overs  were  prevented  by  the  use  of  high  resistances  (perhaps 
100,000  ohms  each)  such  as  high- resistance  lightning  arrester  rode, 
in  the  cathode  leads.  These  resistances  should  connect  imme- 
diately to  the  cathode  terminals,  as  shown  by  r  in  fig.  1.  These 
resistanees  not  only  prevent  flash-overs,  but  they  also  cause  the 
tubes  to  operate  much  more  steadily.  They  do  not,  however, 
prevent  discharges  from  occurring  between  the  cathodes  and  the' 
glass  surrounding  them. 

It  was  noticsd  that  tubes  whose  vacua  "  softened "  during 
operation  never  gave  any  trouble  due  to  these  electrostatic  charges. 
Tubes  which  had  been  exhausted  several  hours  at  a  high  tem- 
perature in  order  to  eliminate  vacuum  changes  were  always  unsatis- 
factory, because  of  the  difficulty  with  the  charges.  Since  the 
adsorbed  gaees  are  liberated  from  the  glass  during  exhaustion  at 
about  350°  C,  it  would  seem  that  the  reason  the  charges  accumu- 
late during  operation  of  the  tubes  is  on  account  of  a  film  of  gas 
on  the  glass  being  necessary  for  conducting  away  the  charges  to 
the  cathodes.  The  following  scheme  of  exhaustion  was  found  to 
eliminate  all  trouble  of  this  kind.  The  idea  was  to  remove  a 
sufficient  amount  of  the  film  of  gaB  by  exhausting  the  tubes  at  a 
high  temperature,  in  order  to  allow  a  constant  vacuum  to  be  main- 
tained and  still  leave  on  enough  of  the  film  to  conduct  away  the 
charges  which  collect  on  the  glass  surfaces.  After  some  experi- 
menting it  was  found  that  if  the  tubes  were  exhausted  at  about 
350°  C.  for,  perhaps,  a  halt-hour,  the  vacua  would  remain  constant 
during  several  hours  of  continuous  heavy  operation,  and  no  trouble 
would  ba  experienced  on  account  of  charges  on  the  glass  surround- 
ing the  cathodes.  Exhaustion  at  a  high  temperature  for  this 
time  was  sufficient  to  avoid  vacuum  changes  over  long  periods. 
This  method  of  exhaustion  has  been  tried  on  a  number  of  experi- 
mental tubes  and  found  to  be  satisfactory. 

Soft  sodium  glass  has  given  less  trouble  with  these  static 
discharges  than  any  other  glass  tried.  This  glass  is  also  easy  to 
work. 

The  deflecting  quadrants  can  be  placed  outside  the  tubes,  which 
greatly  simplifies  their  construction.  It  also  permits  easy  adjust- 
ment of  the  magnitude  of  the  dt  flections,  a  thing  which  is  highly 
desirable  in  this  work.  The  quadrants  are  made  of  pieces  of  brass 
abont  0'5  in.  x  1  in.,  and  they  must  be  supported  by  a  material 
which  has  a  very  high  insulation  resistance  and  does  not  change 
due  to  surface  leakage  or  otherwise.  Hard  rubber  serves  this  pur- 
pose nicely,  and  accurate  results  can  always  be  obtained  with  it. 
The  switches  connecting  the  leads  to  the  potential  quadrants  should 
have  hard  rubber  bases  with  considerable  leakage  surface.  Since 
the  current  condensers  are  so  mnch  larger  than  the  potential  one, 
it  is  not  necessary  to  have  such  highly  insulated  switches. 

During  damp  weather  moisture  will  deposit  on  the  surface  of 
glass.  Formerly  this  always  happened  with  the  cathode-ray  tubes, 
and  sometimes  it  was  impossible  even  to  deflect  the  rays,  because 
the  deposited  moisture  acted  like  a  metallic  shield  for  the  rays. 

It  was  necessary  to  make  the  tubes  completely  non-hygroEcopic 
in  the  neighbourhood  of  the  quadrants  in  order  to  ensure  satis- 
factory results.  Cellulose  nitrate  has  been  used  for  this  purpose, 
and  it  has  been  found  quite  satisfactory. 

The  kenotron  has  been  tried  as  a  means  of  exciting  the  tubes  ; 
it  produces  a  steady  cathode-ray  stream,  and  there  is  no  apparent 
reason  why  it  could  not  be  used  to  good  advantage  in  this  work. 
The  mechanical  rectifier  has  been  largely  used  in  connection  with 
the  cyclograph  for  producing  the  cathode  rays. 

The  focusing  coil,  F  (fig.  1),  is  used  for  concentrating  and 
increasing  the  brightness  of  the  fluorescent  lines  on  the  screen. 
The  focusing  coil  is  always  placed  so  that  its  plane  coincides 
with  that  of  the  cathode. 

(,Tt)'_be  continued.') 


SOCIETIES    AND    INSTITUTIONS. 


;\M  *^-  Irequcntiy  asked  through  the  post  for  the  addresBes 
oi  electrical,  engincenng,  and  scientific  institutions  and  al^ 
callous,  we  give  below  a  list  of  these.    The  addreWgW^ 

■z^zJiti.r;:ir-  ^^  '^'^^^^  ^  repubixthrifsi 

■^''°t:nrc..:'ic':"''''''"^  El.c<ricia„s,  S,.  Bride's   I„s>i,u,e,   Bride',  Lane. 

Batl,.Wallahs'    Society,   25,   Vidoria   Street,    London,   S.W. 

Br.l.sh    Eleclncai    and     Allied     Manufacturers'     Association,    Inc.,    King'. 

House,  Kingsway,  London,  W.C.  '        ^ ' 

Krllllh    ^"S'"^"}'    Association,  32,    Victoria  Street,  London,  S.W. 

Lor:don,"vv'.c!  Advancement    of    Science.    Burlington    House, 

Chemical  Society,  Burlington  House,  London,  W.C 

'^'"cad'ogl:V.a'^:re";,  ttuefsV.^"^'"^  ■''"'"'■'^  '"-'"^  '=''•  '»' 
Fl^irv"!  S°"i"?'?:''  Association.,  Inc.,  20,  Bucklersbury,  London.  E.C. 
Electrical  Trades'  Benevolent    Institution.  18  &  21,    Park  Mansions,  Vau»: 

hall   Park,  S.  Lambeth  Road,  London.  S.W. 

i^fro  H  J,;:.!"'  V"'-"?'  ^^l-  H,'''^^'  S'^""  5"-"''  Broughlon,  Manchester. 
hlectro-Harmonic    Soc.ety,    F.nsbury    Pavement    House,    London,    E.C. 
1-araday  Society,    82,  Victoria  Street,   London,    S  W 
lluminating   Engineering   Society,  32,    Victoria  Street,   London.    S.W. 

We"tm1ns'er.'"s.W."   "'    ^"""'"    ''°"'"    '='""f '"■''•    Caxton    House. 
Incorporated    Municipal'  Electrical    Association,    28,    Bedford    Square,    Lon- 
don, W.C.  ^ 
Institute  OI   Metals.  Caxlon   House,   Westminster,  London.   S.W 
Institution    of    Civil    Engineers,     Great    George    Street.    Westminster,    Lon- 

Institution  of  Electrical    Engineers.   Victoria   Embankment,   London,   W.C. 
Institution    of    Mechanical     Engineers.    Storey's    Gate,    St.    James's    Park, 

London,  S.W. 
Institution   ol    Mining    Engineers,   39.   Victoria    Street,    London,   S.W. 
Institution  of   Post  Office  Electrical  Engineers,  G.P.O.  West.   London.  E  C. 
Iron  and  Steel    Institute,  28,  Victoria  Street,    London.  S.W. 
Junior    Institution   of    Engineers,  39,    Victoria   Street,    London.    S.W. 
London    Electrical   Engineers.  Territorial    Force.  46.    Regency  Street.    Lon- 
don, S.W. 
Metropolitan      "Kssociation     of     Eletlri:     Tramway     Managers,      Corporation 

Tramways  Department,  Croydon. 
Municipal   Tramways    .■\ssociation.    Inc.,   Tramway  Offices,    7,   Hall    Ines, 

Bradford.  * 

rhysical  Society  of  London,  Imperial  College  of  Science,  South  Kensington, 

Lcndon,  S.W. 
Post   Office  Tciephor.e  and    Telegraph  Society    of   London,  G.P.O.   (North), 

E.C. 
Rontgen  Society,  7,  Harley  Street,  London,  W. 

Royal   Institution  of  Great  Britain,  21,  Albemarle  Street,  London,  \V. 
Royal   Societv,   Burlington    House.   Piccadilly,   London,    W. 
Royal   Society  ol  Arts,   18  and   19,  John  Street,  Adelphi,   London,  W.C. 
Society   of   Engineers,    Inc..    17.  Victoria   Street,   London,   S.W. 
Tramways  &  Light   Railways  .Association,   Caxton  House,  London,   S.W. 
Wireless   Society  of  London,  107,  Hatton  Garden,  London,  E.C. 


Standardiisiiig'   Electrical  Motor  -  Car   Fittinss  in 

the  U.S. — Elaborate  studies  of  electrical  equipment  for  petrol 
motor-cars  have  been  made  by  the  Electrical  Equipment  Division 
of  the   Standards  Committee  of  the  American  Society  of  Auto- 
mobile Engineers.      A  number  of  recommendations  on  such  points 
as  interchangeable  bulb   bases  and   connector  plugs,  the  use  of 
conduit  in  installations,  the  methods  of  earthing  circuits,  connec- 
tors,  fuses  and    their   rating   and  installation,   and   methods  of 
battery  installation  in  connection  with  electric  lighting  and  engine 
starting  sets  have  lately  been  made.      Among  the  more  suggestive 
recommendations   is  one  that   before  any  electrical  appliance  is 
added  to  the   equipment  of  a  car  after  it  is  sent  out  from  the 
manufacturer's  works,  a  description  of  it  be  sent  to  the  car  maker 
in  order  to  secure  hia  recommendation  as  to  its  suitability,  and  the 
best  method  of  applying  it  to  the  particular  car.      In  place  of  the 
terms  "single  wire"  and  "two-wire"  systems,  now  generally  used, 
the  Division  prefers  to  call  them  "  insulated  return,"  in  the  case 
of  the  latter,   and   "  grounded   return "   as   regards  the   former. 
Metallic  conduit  is  preferred  for  protecting  conductor^,  and  rules  for 
its  construction  and  use  are  specified  in  considerable  detail.      The 
adoption  of  fuses,  rated  respectively  at  10,  20  and  30  amperes,  is 
recommended,  while  fuse  ratings  must  be  in  accord  with  the  speci- 
fications of  the  American  National   Board  of  Fire   Underwriters. 
Battery   installations   must  be   so  carried  out,  that  neither  acid 
fomes    nor    overflow    of  water  or  electrolyte  will   cause   sertous 
leakage   of  current.      Battery   hold-down   bolts,  if  connected  to 
metal  handles  or  other  metal  parts  at  the  top  of  the  jars,  must  be 
insulated  at  one  end  at  least.     Among  other  matters  that  are  under 
consideration   is   that  of  perfecting  the  standards  for  lamp  bulb 
bases,  connecting  plugs,  and  receptacles.     Hitherto  connectors  have 
not   universally  interchanged   with   lamp  sockets,   but    standard 
plugs   have  now   been  laid  down,  which  will  fulfil  this  require- 
ment.     Occasional  difficulty  in  fitting  bulbs  into  their  sockets, 
owing   to  irregularities  in  the  manufacture  of  the  bulbs,  will  also 
be  done  away  with  when  the  new  standard  calling  for  a  reduction 
in  the  length  of  the  socket  of  i\  in.  comes  into  effect.     A  desire 
has  also   been  expressed   for  the  reduction  to  standard  form  of 
certain  dimensions  of  electric  engine  starting  units,  with  the  hope 
that  the  interchange  of  different  makes  of  starter  might  thereby 
be  facilitated.     The  Division  has,  however,  not  proceeded  beyond 
the  preliminary  stages  of  its  investigation,  and  thus  far  has  foond 
little  to   indicate  that   practice  has  settled  down  sufficiently  tc 
warrant  the  attempt  at  standardisation  at  the  present  time. 
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UNITS    FROM    REFUSE. 


By  a.  J.  ABRAHAM,  M.I.E.E. 


Mv  excuse  for  writing  this  short  article  is  that  I 
have  served  in  combined  electricity  and  destructor 
stations  since  1901,  and  my  humble  object  is  to  bring 
this  experience  before  more  able  engineers  who  have 
hitherto  treated  lightly  the  immense  possibilities  of 
town  refuse. 

Everyone  will  admit  that,  from  the  heaUh  point 
of  view,  the  only  way  to  deal  with  refuse  is  to  cre- 
mate it,  and  that  the  authority  which  still  tips  tliis 
around  the  neighbourhood  for  reasons  of  false 
economy  should  be  open  to  criminal  prosecution — 
unfortunately  this  is  not  the  case !  My  chief  com- 
plaint is  that  even  the  leading  destructor  makers 
have  got  into  a  groove  or,  perhaps,  have  been 
pushed  into  this  groove,  and  the  result  is  that 
while  the  average  destructor  is  excellent  for  the 
purpose  of  destroying  refuse,  justice  cannot  be  done 
to  the  refuse  from  a  steam  raising  point  of  view. 
The  consequence  is  that  in  various  parts  of  the  coun- 
try to-day  there  are  electricity  works  hampered  with 
the  inevitable  drawbacks  of  a  destructor  which  is 
absolutely  useless  for  steaming  boilers,  and  the  elec- 
trical engineer  rightly  considers  that  he  has  a  mill- 
stone tied  round  his  neck.  As  stated  above,  des- 
tructors have  in  the  past  been  designed  solely  with 
a  view  to  burning  refuse,  and  where  these  have  been 
combined  with  an  electricity  works,  either  all  the 
value  of  the  radiant  heat  has  been  allowed  to  go  to 
waste  in  the  combusion  chamber,  thereby  in  most 
cases  reducing  the  steaming  efficiency  of  the  destruc- 
tor by  nearly  50  per  cent.,  or  else  the  space  under  the 
boilers  has  not  been  large  enough  to  consume  all 
the  gases  and  otherwise  act  as  a  perfect  combustion 
chamber.  During  ordinary  quiet  workmg  in  the 
Aberdare  destructor  we  evaporate  an  average  of  4  lb. 
of  water  per  lb.  of  refuse  "  from  and  at."  On  our 
peak,  however,  for  the  purpose  of  saving  refuse,  we 
abandon  the  destructor  and  burn  refuse  directly 
under  the  boilers  with  specially  constructed  furnaces, 
and  with  the  latter  arrangement  we  can  evaporate 
considerably  over  this  amount  of  water  per  lb.  of 
refuse  "  from  and  at."  Neither  arrangement  is  an 
ideal  one  for  obvious  reasons,  and  had  there  been 
no  Local  Government  Board  inquiry  (where  one  set 
of  experts  proved  that  our  proposed  scheme  would 
be  a  drastic  failure,  and  the  other  set  proved  that 
it  would  be  a  success),  and  had  we  known  what  ex- 
perience has  since  taught  us  about  this  wonderful 
refuse  before  the  zvorks  ivere  planned,  a  combination 
of  the  present  arrangement  would  no  doubt  have 
been  installed  in  the  destructor,  and  in  place  of  our 
present  small  non-condensing  units,  the  Consulting 
Engineer  would  have  had  the  wherewithal  to  install 
larger  condensing  units.  The  results  of  such  a 
plant  would  have  staggered  both  destructor  makers 
and  electrical  engineers. 

Last  year  Aberdare  Electricity  Works  generated 
1,110,229  units.  Only  nine  tons' of  coal  were  burnt 
and  produced  1,827  ""its,  whereas  13,011  tons  of 
refuse  were  destroyed  and  1,108,402  units  were 
generated  by  refuse,  or  an  average  of  over  85  units 
per  ton  of  refuse  for  the  whole  year,  and  this  figure 
includes  all  refuse  used  for  steam  raising  and  bank- 
ing, steam  for  forced  draught,  pumps,  crusher  engine 
and  the  large  quantity  of  steam  which  was  blown  of! 
to  atmosphere.  These  figures  become  more  inter- 
esting when  it  is  repeated  that  our  engines  are  small 
units,  consisting  of  100  Kw.  and  200  kw.  sets  which 
exhaust  to  atmosphere,  and  there  arc  no  economisers 
installed.  For  fear  of  being  laughed  to  scorn,  T 
hesitate  to  give  the  amount  I  consider  we  should 
easily  be  able  to  increase  the  figure  of  85  units  per 
ton  of  refuse  to,  if  we  were  working  a  destructor  of 
an  absolutely  novel  and  proved  design  in  combina- 


tion with  one  fairly  large  turbo-generator  driving 
both  lighting  and  traction,  and  running  condensing 
on  superheated  steam  in  conjunction  with  econo- 
misers. In  view  of  our  present  figures  anybody  will, 
however,  surely  agree  that  the  average  figure  of  85 
units  could  be  increased  to  160  units  per  ton,  and 
given  a  load  factor  of  25  per  cent,  up  to  250  units  per 
ton  of  refuse  destroyed. 

Thanks  to  refuse  and  the  enthusiasm  of  the  Aber- 
dare Council  and  the  loyalty  of  the  staff,  our  tram- 
ways (also  run  by  refuse)  made  a  surplus  last  year  of 
some  £3,600,  and  our  electricity  department  about 
£1,200,  and  to  show  that  the  destructor  shared  in  the 
general  prosperity,  it  may  be  mentioned  that  the  por- 
tion of  the  destructor  revenue  derived  from  the  sale 
of  steam  nearly  paid  for  the  labour  cost  of  destroying 
the  refuse — and  this  in  spite  of  the  high  price  of 
labour  in  this  district. 

There  is  no  doubt  but  that  the  three  combined 
schemes,  namely,  destructor,  electricity  works,  and 
tramways  are,  as  a  whole,  the  most  successful  com- 
bination in  the  Kingdom. 

Oiu-  electricity  working  costs  per  unit  sold  on  an 
output  of  just  over  one  million  units  are  0.72  pence, 
and  the  Aberdare  people  enjoy  the  cheapest  electri- 
city in  South  Wales,  the  average  price  obtained  be- 
ing i.57d.  per  unit. 

In  face  of  the  above  example  there  is  a  neighbour- 
ing Council  nearly  adjoining  Aberdare  who  are  tip- 
ping refuse  nearly  as  valuable  as  coal  and  buying 
current  in  bulk  from  a  power  company.  Moreover, 
they  are  at  present  extending  this  short-sighted 
policy,  although  in  the  future  they  propose  to  lay 
down  electric  tramways.  I  think  such  an  authority 
would  be  in  a  better  position  to  buy  electricity  in 
bulk  after  they  had  made  full  use  of  their  splendid 
refuse  and  dealt  with  it  in  a  sanitary  manner,  when 
they  could  say  to  some  company:  "  Our  present  cost 
of  generating  electricity  is  0.7d.  per  unit  sold.  What 
is  your  price  if  we  improve  your  load  factor  by  gene- 
rating with  refuse  during  your  peak  load  ?  " 

They  would  also  have  a  better  case  for  their  pro- 
posed Tramway  Bill.  What  is  going  to  happen  in 
such  places  when  the  tips  fill  up  and  there  is  no  space 
for  either  refuse  or  useless  destructor  residue  f 
Would  it  not  be  better  to  save  tipping  space  for 
destructor  residue  rather  than  fill  up  this  available 
space  with  refuse,  especially  as  the  bulk  of  refuse  is 
75  per  cent,  more  than  the  destructor  residue  would 
be? 

To  take  the  case  of  a  neighbouring  town  of  40,000 
inhabitants  and  using  the  experience  already  gained, 
the  following  extraordinary  result  is  not  a  fairy  tale 
but  can  be  guaranteed  with  perfect  safety  to  any 
authority  in  this  district,  within  a  few  years  after 
the  works  started  a  supply  :  — 


Refuse  destroyed  per  annum 12,000  tons. 

Units  sold — private  supply  per  head  of 

population  =  20        =    800,000 

Public  lighting     =    100, oo« 

Tramways  =    400,000 


Total  units  sold 


i,30o,oo« 


Total  units  generated        . .  i  ,400,00© 

The  total  labour  cost  of  dealing  with  12,000 

tons  of  refuse  per  annum  £1,400 

Destructor  revenue  from  Electricity  Depart- 
ment— 1,400,000  units  at  .25d £1,400 

So  that  the  authority,  instead  of  either  wasting  the 
heat  and  paying,  say,  £1,000  per  annum  for  labour 
in  order  to  get  rid  of  their  refuse  or  sending  out 
notices  re  killing  flics,  and  at  the  .same  time  poliuting 
the  neighbourhood  and  spreading  disease,  would  be 
able  to  destroy  all  refuse  for  the  maintenance  and 
capital  charges  of  their  destructor. 

The  electricity  department  would  also  reap  the 
benefit  of  a  fuel  cost  of  .25d.  per  unit  generated  on 
the  low  output  of   1,400,000  units,  and  such  «  cost 
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with  coal  could  otherwise  only  be  obtained  on  an 
output  of  five  or  six  times  this  amount.  For  future 
comparison  it  could  reasonably  be  expected  that 
i2,ooo  tons  of  this  refuse  will  generate  up  to 
j,ooo,ooo  units  for  the  same  labour  cost,  leaving  the 
destructor  with  a  sum  of  about  £i66  per  annum  in 
hand  for  maintenance  of  plant,  after  the  charge  of 
.25d.  to  the  electricity  department  had  been  reduced 
to  .2d. 

Another  authority  I  know  of  have  recognised  the 
tremendous  value  of  the  refuse,  and  have  made  a 
l)argain  with  a  power  company  to  exchange  current. 
1  do  not  know  the  arrangement,  but  if  a  million  units 
have  to  be  pumped  into  the  company's  system  before 
a  revenue  of  £2,000  is  obtained,  the  arrangement  ap- 
pears to  me  to  be  an  excellent  one  (for  the  power 
company),  when  it  is  borne  in  mind  that  Aberdare 
selHng  the  cheapest  electricity  in  South  Wales  makes 
a  revenue  of  about  £7,000  per  million  units;  in 
the  earlier  days  of  the  undertaking  we  should  have 
lieen  glad  to  supply  our  surplus  heat  for  id.  per  unit 
at  our  switchboard,  and  could  do  with  a  similar  ar- 
rangement at  the  present  time  prozndcd  that  we  were 
not  bound  to  supply  a  certain  number  or  any  units 
after  we  could  get  a  better  price  for  them  directly 
from  our  own  ratepayers. 

Now,  between  the  typical  refuse  of  South  Wales 
and  the  ordinary  refuse  which  I  have  used  in 
England  and  Scotland,  there  is  not  so  much  differ- 
ence as  one  would  imagine.  Although  by  injudicious 
use  and  the  slightest  attempt  at  forcing  we  can  soften 
the  firebrick  lining  (3,074°  F.)  in  the  Aberdare  ' 
destructor,  yet  we  find  it  pays  us  to  keep  a  combus- 
tion chamber  temperature  of  not  more  than  2,300° 
F.,  or  a  heat  hovering  between  orange  and  white. 
Our  heat,  however,  is  absolutely  constant.  With 
very  poor  refuse  in  1901,  nickel  could  often  be  melted 
in  the  furnaces.  In  1903  the  Manchester  Steam 
Users'  Association  carried  out  tests  at  the  Nelson 
destructor  and  obtained  furnace  temperatures  from 
2,300°  F.  to  3,100°  F.,  and  destroyed  an  electric  plati- 
num wire  resistance  pyrometer  when  trying  to  take 
the  temperature  of  the  combustion  chamber.  In  Cam- 
buslang  Electricity  Works  ten  years  ago,  with  poor 
Scotch  residential  district  refuse,  we  ran  the  combus- 
tion chamber  at  a  temperature  of  nearly  3,000°  F.  for 
eight  hours  a  day  and  seven  days  a  week,  and  did 
not  even  stock  coal.  So  that  there  is  not  the  slight- 
est doubt  but  that  from  any  refuse  ample  heat  can 
be  obtained.  The  difference,  of  course,  is  that,  all 
other  things  being  equal,  in  South  Wales  on  a  grate 
area  of  25  sq.  ft.  you  will  have  a  job  to  properly 
destroy,  without  injuring  the  destructor,  10  cwt.  of 
refuse  per  hour;  whereas  in  average  districts  nearly 
double  this  quantity  could  be  cremated  for  the  same 
useful  heat.  With  the  very  poorest  class  of  refuse 
there  is  no  reason  why  2I  lb.  of  water  per  lb.  should 
not  be  evaporated. 

In  1903  a  Lancashire  colliery  town  had  undoubtedly 
a  good  destructor  for  destroying  refuse,  but  as  a 
steam  raising  plant  during  the  years  ended  March, 
1906,  to  1912,  it  appeared  to  be  a  failure.  The  popu- 
lation was  in  1912  45,000,  so  that  about  14,000  tons 
of  refuse  should  have  been  available,  and  there  is  no 
doubt  but  that  with  a  properly  designed  steam  rais- 
ing destructor  840,000  units  could  easily  have  been 
generated  at  a  fuel  cost  of  .25d.,  and  a  destructor 
labour  cost  of  nothing  or  ne.xt  to  nothing. 

As,  however,  the  unfortunate  engineer  had  the 
aforementioned  mill-stone  hanging  round  his  neck, 
this  is  what  happened  with  good  refuse  at  this  town 
for  the  year  ended  March,  1912  : 

Net  deficit  on  electricity  undertaking  £311 

Units  sold 819,261 

Fuel  cost     43d.  per  unit  sold. 

It  would  be  instructive  to  know  on  top  of  this  what 
was  the  labour  cost  of  destroying  the  refuse  per  ton, 
and  whether  all  the  refuse  (taken  at  14,000  tons) 
was    destroyed,    and    what    income    the   destructor 


derived  from  steam.  Now,  had  it  been  possible 
at  this  time  to  take  advantage  of  the  refuse,  the  fuel 
cost  would  have  been  reduced  by  .i6d.  per  unit  sold, 
the  destructor  would  have  obtained  a  revenue  for 
steam  of  over  £850,  the  electricity  department's 
deficit  of  £311  would  have  been  a  surplus  of  £235, 
and  the  ratepayers  would  not  have  had  to  spend 
£1,000  or  so  for  coal. 

During  the  year  ended  March,  1906,  the  units 
sold  were  799,297;  the  deficit,  £332.  The  cost 
of  coal  and  coke  was  £1,328,  and  the  amount  paid  to 
the  destructor  for  steam  £150.  To-day  the  above  ap- 
pears to  be  a  very  sad  result,  and  it  is  similar  results 
all  over  the  country  which  make  the  unfortunate 
engineers  in  charge  of  such  plants  loathe  the  name  of 
destructor. 

From  experiments  which  I  have  carried  out,  and 
from  bitter  experiences  with  front  feed,  back  feed. 
top  feed,  and  tub  feed  destructors,  I  have  come  to 
the  conclusion,  if  you  want  steam  and  proper  com- 
bustion without  undue  dust: — • 

1.  That  the  ashpit  pressure  of  any  destructor 
should  not  exceed  i  in.  of  water. 

2.  That  the  cells  should  be  front  fed  and  below  the 
combustion  chamber,  and  the  latter  should  have  a 
false  bottom  for  dust. 

3.  That  large  water  tube  marine-type  boilers  with 
superheaters  should  be  placed  directly  on  top  of  the 
combustion  chamber. 

4.  Tliat  separate  steel  stacks  complete  with  dust- 
catcher  (which  can  be  cleared  while  working),  econo- 
miser  and  fan  draught  at  the  chimney  base  should  be 
provided  for  each  boiler. 

5.  That  turbo-generators  and  condensing  plant 
should  be  installed  on  the  electrical  side. 

And  it  is  my  humble  opinion  that  then,  and  not 
until  then,  shall  we  begin  to  realise  the  value  of  the 
despised  town  refuse  and  stop  using  coal.  At  the 
same  time  attention  will  be  given,  as  at  Barnes  and 
Dover,  to  economical  scavenging  by  means  of  motor 
lorries,  which  will  bring  the  refuse  from  collecting 
stations  to  the  destructor,  for  surely,  refuse  will  be 
worth  gathering  in  from  far  and  near  when  we  know 
how  to  use  it. 

The  War  Office  are  just  now  busy  relieving  locaf 
authorities  of  their  horses,  and  before  such  author- 
ities have  no  horses  left  they  should  carefully  co-n- 
sider  batteiy  refuse  vans  which  will  improve  their 
load  factor  and  reduce  the  cost  of  scavenging. 


Tlie  Ga.s-Filled  Lamp  in  Photo^aphy.— In  a  recent 

issue  the  Electrical  WorMgavethereanltsof  aresearchby  Dr.  W.  Voege 
on  the  effect  of  operating  standard  gae-fiUed  lamps  at  over- voltage, 
so  as  to  obtain  a  higher  actinic  output  than  is  ordinarily  available. 
Starting  T?ith  an  ordinary  gas-filled  incandescent  lamp,  normally 
operated  at  12  volts,  Dr.  Toege  operated  it  at  30  per  cent,  over- 
voltage,  with  the  result  of  bringing  down  the  specific  consumption 
to  less  than  a  third  of  a  watt  per  hefner.  The  candle-power  under 
this  treatment  rose  150  per  cent.,  and  the  actinic  power  a  good 
deal  more,  the  gain  varying  according  to  the  character  of  the 
photographic  paper  or  plate  employed  in  the  test.  With  a  certain 
paper,  for  example,  the  actinic  output  of  the  lamp  over-run  by 
30  per  cent,  increased  about  3'75-fold  ;  on  a  fast  dry  plate  about 
2'75-fold.  While  these  figures  still  leave  the  incandescent  lamp 
far  behind  the  arc  lamp,  they  show  so  great  an  increase  over  the 
results  at  ordinary  voltage  as  to  overcome  in  no  small  degree  the 
difficulty  hitherto  felt  with  respect  to  the  use  of  this  lamp  on 
account  of  the  length  of  exposure. 

Although  Dr.  Voege's  experiments  did  not  include  ortho- 
chromatic  plates,  he  has  done  quite  enough  to  show  that  by  raising 
the  voltage  on  a  gas-filled  lamp  it  becomes  a  most  useful  auxiliary 
in  photographic  working.  The  subject  is  worth  further 
investigation.  The  Electuical  Review  drew  attention  to  the 
possibilities  of  the  tungsten  lamp  in  this  connection  some  years 
ago. 

Marylebone. — Coal    Contracts. —  In  October,  1913,. 

the  Marylebone  Council  entered  into  a  contract  with  Messrs.  Cory 
and  Sons  for  the  supply  of  20,000  tons  of  coal.  Since  the  com- 
mencement of  the  war,  considerable  difficulty  has  been  experienced 
by  the  contractors  in  making  delivery  in  accordance  with  the  con- 
tract, and  various  claims  have  from  time  to  time  been  made  for  extras 
on  the  contract.  After  protracted  negotiations  the  QOntractor& 
have  now  agreed  to  fulfil  their  obligationB. 
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NEW    PATENTS    APPLIED    FOR.     1915. 

(NOT     YET     PUBLISHED). 

Oooipiled  expressly  for  this  journal  by  Messrs.  W,  P.  Thompson  i-  Co.. 
Electrical  Patent  Agents,  285,  High  Holborn,  London,  W.C,  and  at 
Liverpool  and  Bradford. 

9.408.  "  Cases  for  ammeters  and  voltmeters."  A.  Chinn  &  H.  Bluer 
(trading  as  Central   Manufacturing    Co.).     June  28th. 

9,411.     "  Bell    operated    electrically."      E.    KiLner.      June   28th. 

9,428.  "  X-ray  apparatus."  British  Thomson-Houston  Co.,  Ltd.  June 
28th-       (General    Electric  Co.,   United  States.) 

9,443.     "  Electric  induction  motors."      R.  F.  M.   Woodeorde.      June  28th. 

9,447.  "  Electric  hand  grenade  or  shell."'  W.  J.  Wilson  &  W.  H.  Wilson. 
June  29th. 

9,476  "  Wire-working  apparatus."  British  Thomson-Houston  Co.,  Ltd. 
June  29th.      (General    Electric   Co.,    United   Stat.^.) 

9,477.  "  Means  for  cooling  electrically-operated  tools."  Frankeorter 
Mjschinenbau  Akt.  Ges.  vorm,  Pokornv  &\Vittekind.  June  29th.  (Conven- 
•tio.l   date  June  30th,   1914,   Germany.)     (Complete.) 

9,496.  "  Telegraphic  systems  and  apparatus."  United  Telegraph  &  Cable 
.Co..   and   W.  M.  Bruce,  Jun.      June  29th.     (Complete.) 

9,509.  "  Electric  lamp  stands."  Wallace  Noveltv  Co.  June  29th.  (Con- 
•vention  date,  July   13th,  1914,   United    Stales.)      (Complete.) 

Incandescent   electric  lamps."     J.  J.  Russell  &   F.   L.  Harrison. 


9.514. 

June  29th 

9,519, 

P*\NE. 

9,522.  • 
9,527.  ' 
9,557.  ' 
June  30th 
9,573.     ' 


"  Magneto  ignition   devices  for  internal-combustion   engines."     A. 
June  30th. 

"  Electrical  water-heater."      J.  H.  Robinson.     June  30th. 
"  Electric  clocks."      W.   H.   Shortt.      June   30th. 
"  Dynamo-electric  machines."     British   Thomson-Houston   Co.,    1 
(General   Electric   Co.,   United   States.) 

Device   (or   recording    the    position    of    an    engine    telegraph    at 

"     R.  S.  O'Neil.      June  30th. 


Automatic    Telephone    Manufacturing   Co., 
30th.. 
aters."     G.   P.    Elmen,  S.  O.  Salisbury  &   A.  R. 
vention  date,  December  26th,  1914,  United    States.! 

R.    DE    FORTUNY. 


9.582.  "  Telephone  svste 
Ltd.,  &  P.  T.  Bates.      Jum 

9,584.  "  Electric  fluid  hi 
Talbot.  June  30ih.  (Con 
(Complete.) 

9.627.  "  Dry  batteries."     R.   DE  Fortuny.      July  1st.      (Complete.) 

9.628.  "  Electric  welding  and  apparatus  therefor."  British  Thomson- 
Houston  Co.,  Ltd.     July   1st.     (General  Electric  Co.,  United  States.) 

9.635.  *'  Transmission  of  power  to  electrically-driven  machines."  H.  S. 
C.ASSEL.     July    1st.     (Complete.) 

9,682.  "  Electrically-operated  change-speed  gear."  Oesierreichische  Daim- 
ler-Motoren  Akt.  Ges.  July  2nd.  (Convention  date,  July  14th,  1914, 
Austria.)      (Complete.) 

9.684.  "  Galvanic  battery  cell  of  the  mercuric-oxide  type."  J.  N.  Bkos- 
sted  and   Hellesens   Enke  &  V.   LuDViGSEN.      July  2nd.     (Complete.) 

9,690.  *'  Electron  discharge  apparatus  and  method  of  operating  the  same." 
British  Thomson-Houston  Co.,  Ltd.  July  2nd.  (General  Electric  Co., 
United  States  ) 

9,706.  "  Spring-return  mechanism  for  electric  motor  controllers  and  for 
other  purposes."  Electric  &  Ordnance  Accessories  Co.,  Ltd.,  N.  G.  Lang- 
rish  and  L.  Hodgson.     July  3rd. 

9,715.  "Magneto-electric  machines."  S.  R.  Cohen,  B.  R.  Cohe.n,  &  W. 
Tr.OWElL.      July  3rd. 

9.720.  "  Wireless  signalling  systems."  British  Thomson-Houston  Co  . 
Ltd.     July  3rd.      (General   Electric  Co.,   United   States.) 

9,725.     "  Electrical   transmitting  apparatus."      H.    K.   Harris.      July   3rd. 


PUBLISHED    SPECIFICATIONS. 

Sopics  of  any  of  the  Specifications  in  the  following  list  may  be  obtained 
of  Messrs.  W.  P.  Thompson  &  Co.,  285,  High  Holborn,  W.C,  and  at 
Liverpool    and    Bradford;  price,   post  free.  9d.    (in  stamps). 


XSX3. 


Breslauer. 


19.445.      HiGll-FREQUENCV       ALTERNATING-CURRENT      DynAMOS. 

August  28th. 

21,574.    Mercury    Vapour   Electric  Recttipiers.       British   Thomson-Houston 
Co    (Allgemcine   Elcktricitats  Ges.).      September   24th. 

31,959.    Coil  Bobbin  for  Electric  Meters,  Measuring  Instruments,  or  the 
IIKB.      Allgcmcine   Elcktricitats   Ges.     September  29th.      (November   28th.  1912  1 

23,336.    Automatic   Selecting    Devices   for   Telephone    Systems. 
and  Halske  Akt.  Ges      October  15th.     (October  17th,  1912.) 

23,348.    Electric    Switchgear   in    which    all   Current-carrying    Parts 
lUMBRSCD  IN  Oil  or   Embedded  in  an  Insulated  Mass.     Allgemeine  Etekti 
Uts  Ges.    October  15lh.     (October  15th,  1912.) 


xsx«. 

6.992.  Electric  Ignition  Systems  for  Internal-Combustion  Encinea.  O. 
Heins  4  C.  M.  Wild.      March  19th.     (March   19th,    1913.) 

7,007.  Regulators  for  Electric  Circuits.  British  Thomson-Houston  Co. 
(Allgemeine    ElcklricitiMs  Cej.).      March    19th. 

7,200.    Telegraph  or  1  ELiriioNE  Relay.      C.  Still.     March  aist, 

7.202.  Method  or  Thansmiitino  Sounds  Electricilly.  C.  Still.  March 
3Ii>. 

7.203.  Micropiionm.      C.  Still.     March  21sl. 

7,208.  Number  Instruments  for  Automatic  Telephone  Systems.  Siemens 
Bro».   &  Co.  and   E.  A.    IVlilhory.      March   Silt.      (Addilion  to  14,614/13.) 

7.866.  Elecikical  Burglar  Aurms.  A.  Zehden.  March  23rd.  (March 
SSlh,  1913.) 

7,327.  AppAHATt-a  for  Supervibino  Tblepiioni  Exciiancis  Workino  on  a 
Simi-aitomatic  Svstiu.  Slcmcn.  «  Halikc  Akt.  Cm.  March  2Srd.  (March 
15lh,  1913.) 

11,708.  Arrangements  foi  Wireless  Telkgrapiiv  and 
Schloflo-.  M.iy  12th.  (October  lOlh,  1913.  Divided  opplica 
December  20lh  ) 

14,021.  Eiecthicallv-driven  Driliinj  Machine.  Siemens  ,Miu,  k.riWrrke 
Get.     June  lOlh.      (June   13lh,    1913.) 

14,163.  Appliancfj  for  Maintaining  Electric  Conductivity  Conduit  Sis- 
umi  for  Carrying  Cables  ior  Power,  Light,  or  other  Llectrical  Installa- 
fiON«.      F.   J.  D.  WIneberd  A  K.  T.  Parker.      June   12lh. 

14.S98,  FirriNGS  for  Metallic  Conduit  Svstims  of  Electrical  Wiring 
T    M.nnon.      June  16lh. 

1«.4«!>     ELKOTRirAL  Heating  ArrARATia.      A.  F.    Berry.      June  16th 


Telephony.      J 
ion  on  29,447/13, 


.\PPARATUS   FOR    DISINFECTING 

H.   H.  Mahieu.      June  19th 
Telephone   Systems. 


THE  Mouthpieces  of  Tblbfiione  Trans 


H.    Burfe 


Nozzle  Plugs  for  Fluid  Flow  Meters. 
eral  Electric  Co.).  June  23rd. 
Telephone  Switches.  T.  Green.  June 
Electric  Circuit  Breakers.  C.  Ellison 
Electrophones.  E.  W.  .Schneider  &  E, 
Lamp.       T.    E.    Dickinso 


Bri 


l»th. 

sh  Tko 


(June     2l5t, 
1  son-Houston 


15,068. 
Co    (Ger 

15,125. 

16,984. 

19,538. 

19.679.     Electric    H 
tembrr  11th. 

19.908.     Electrical  Conduit  Fittings 
Sept.  18th. 

19.943.     Electric  Rheostats.      British  Thomson-Houston  Co.  (Gem 
trie  Co.).     September  18th. 

20,129.     Electric    Rheostats.      British  Th=mscn-Houston   Co.   (Gen 
Ir.c   Co.).     September  24lh. 

20,343.  System  of  and  Means  for  Signalling  Electrically,  bspbqally  fop 
USE  IN  Coal  Mines  and  the  like.  H.  Green  &  W.  de  M.  Landon.  Sep 
lember  30th. 

20.927.  Electro-magnetic  Switch.  Robert  Bosch  (firm  of).  October  13th 
(June  8.th,  1914.) 

21,782.  Elect.iic  Starters  for  use  on  Motor-cars  and  the  like.  A.  H 
Midgley  &   C.  A.  Vandervell.      October  SOtn. 

22,044.  Dash  pot  Plungers.  Electric  &  Ordnance  Accessories  Co.,  Ltd., 
and  J.   Etchells.      November  5th. 

24,742.  Fittings  for  Conduits  for  Electrical  Conductors.  A.  W. 
Silater.      December  29th. 


24th. 

July   Uth. 
H.    StolE.     September  8lh 
1    &    Optaljte,    Ltd.      Sep 

Hemming  &  A.    E.   Beck 

al    Elec 

al    El"c 


1,530.    Electric  Batteries.     B.   Pordes.     January   30th. 
4,560.    Dynamo-electric    Machines.        British     Westingho 
Manufacturing    Co.      March    23rd.     (March   23rd,   1914.) 


West  Australian   Government    Power  Station.— 

The  aooompanyinpr  illustration  shows  the  new  power  station  near 
Perth,  W.A.,  which  is  beiner  erected  by  the  Government  of  WeBtem 
Australia  to  supply  the  Government  tramways,  and  to  provide  a 
bulk  supply  for  the  city  of  Perth  and  the  surrounding  towns  and 


Power  Station  in  coubse  of  Erbctiox. 


districts  within  a  radius  of  16  miles.  The  station  wUl  have  a  plant 
capacity  of  12,000  KW.,  and  will  work  at  f.OOO  and  20,000  volts, 
three-phase,  40  cycles.  The  city  supply  will  be  given  through  a 
ring  main  at  (i.OOO  volts.  We  are  indebted  for  the  photograph  to  Mr. 
W.  II.  Taylor,  formerly  assistant  engineer  at  Walthamstow,  who 
went  out  in  January  last  year  to  take  the  post  of  electrical  super- 
intendent of  the  Governmant  tramways  and  power  supply. 

Workmen's  Compensation. — It  is  common  know- 
ledge that  in  the  negotiations  which  take  place  respecting  oom- 
pensation  to  workers  who  may  have  been  injured  in  the  course  of 
their  employment,  the  parties  most  intimately  concerned  are  not 
the  employer,  and  the  injured  person,  but  the  insurance  company 
and  the  worker.  .Judge  Mellor,  who  has  naturally  a  wide 
knowledge  of  workmen's  compensation  cases,  and  can  speak  with 
authority  on  things  br  he  finds  them  in  the  Manchester  County 
Court,  declared  there  on  Thursday  of  last  week  that  his  experience 
was  that  in  only  two  per  cent,  of  cases  under  tho  Workmen's  Com- 
pensation  Act  were  the  employers  directly  interested.  Tho  disputes 
wore  usually  between  the  workmen  and  the  insurance  companiee, 
and  about  60  per  cent,  of  the  workmen,  being  members  of  Trade 
Union",  hal  their  interests  properly  Bafoguardod,  while  the  other 
r.O  per  cent,  (including  women  and  children)  were  not  in  the  ranks 
of  organised  labour,  and  were  likely  to  stand  in  a  very  bad  way 
unless  I'junty  Court  Judges  looked  after  them.  He  had  consulted 
with  other  judges,  and  had  come  to  the  conclusion  that  in  oases  of 
injuries  to  workmen  declarations  of  liability  were  about  the  most 
valuable  means  of  protecting  workmen  against  insurance  oom- 
paniealwho  tried  various  dodges  "in  order  to  avoid  their  liabilities." 
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On  Monday  last  the  composition  of  the  Admiralty  Board 
of  Inventions,  over  which  Lord  Fisher  presides,  was  pub- 
lished ;  we  note  with  satisfaction  that  the  list  contains  the 
names  of  Sir  J.  ,T.  Thomson,  Sir  C.  A.  Parsons,  Prof. 
W.  G.  Bragg,  Sir  William  Crookes,  Mr.  W.  Duddell,  Sir 
Oliver  Lodge,  Sir  Ernest  Rutherford,  Mr.  G.  G.  Stoney, 
and  Prof,  the  Hon.  R.  J.  Strutt,  as  well  as  other  leading 
men  of  science — all,  with  one  exception,  Fellows  of  the 
Royal  Society  ;  it  is  stated  also  that  the  Royal  Society 
will  co-operate  in  the  work  of  the  Board,  and  that  addi- 
tions will  be  made  to  the  Panel  of  Consultants  from  time 
to  time,  so  that  the  services  of  specialists  who  are  not 
already  on  the  list  may  be  utilised  for  the  nation's  benefit. 

It  can  hardly  be  supposed  that  these  eminent  men  will 
be  called  upon  to  sort  out  the  wheat  from  the  immense 
bulk  of  chaff  that  will  be  showered  upon  them  by  wonld-be 
inventors ;  that  would  be  as  wise  as  to  use  a  steam- 
hammer  to  crack  nuts.  Presumably,  therefore,  a  staff  of 
assistants  will  be  provided,  to  whom  will  be  entrusted  the 
task  of  considering  suggestions  and  selecting  from  them 
those  that  appear  worthy  of  the  attention  of  the  Board. 
Upon  this  staff  a  great  responsibility  will  rest ;  ib  is  easy, 
no  doubt,  to  eliminate  such  propositions  as  the  electric  gun, 
the  aerial  torpedo,  the  magnet  to  repel  torpedcjes,  and 
similar  chimerical  ideas,  but  there  is  a  risk  that  in  the  pre- 
liminary sorting  pearls  of  wisdom  in  rough  shells  may  be 
rejected,  and  we  trust  that  none  but  expert  technical  men, 
with  alert  and  open  minds,  will  be  employed  on  this  im- 
portant work. 

It  was  reported  on  July  9th  that  Mr.  Lloyd  George  had 
made  arrangements  with  the  War  Office  and  the  Admiralty 
to  take  over  from  them  the  work  relating  to  munitions  and 
inventions  connected  with  the  Army,  but  no  announcement 
has  been  made  as  to  the  formation  of  a  similar  Board  of 
Inventions  for  his  Department.  It  is  not  clear  to  us  that  a 
separate  Board  for  each  department  is  necessary  ;  surely  it 
would  be  better  to  organise  a  single  central  body  to  deal 
with  the  whole  of  the  work,  as  otherwise  there  is  certain  to 
be  overlapping  in  many  respects. 

Speaking  in  the  House  of  Lords  not  long  ago,  Lord 
Crewe  made  the  remarkable  statement  that  every  effort  had 
been  made  to  utilise  scientific  knowledge  since  the  beginning 
of  the  war  ;  if  this  is  so,  it  reflects  little  credit  upon  those 
who  made  the  "  efforts,"  for  their  failure  has  been  con- 
spicuous, while  scientific  men  of  all  classes,  and  of  the 
highest  standing,  have  proclaimed  their  inability  to  induce 
the  Government  to  accept  their  services.  At  a  meeting 
of  the  British  Science  Guild,  on  July  1st,  Sir  William 
Ramsay  pointed  out  that  immediately  after  the  outbreak  of 
war  the  French  Academy  of  Sciences  offered  all  its 
resources  to  the  Government,  and  they  were  at  once 
accepted.  In  October  he  had  urged  the  organisation 
of  the  Royal,  Chemical  and  Engineering  Societies  for  a 
similar  purpose,  but  up  to  the  beginning  of  July  no  such 
organisation  had  been  created.  Others  had  made  similar  sug- 
gestions, without  success.  Sir  William  complained  of  the 
appointment  of  numerous  small  committees  of  men  whose 
names  were  kept  secret,  instead  of  the  formation  of  a  central 
body  of  scientific  men  to  whom  the  various  departments  of 
the  Government  should  apply  for  advice  and  assistance. 
Despairing  of  Government  action,  he  proposed  that  Ecientilic 
men  should  organise  themselves  to  combat  the  attempt  of 
the  Germans  to  obtain  world-wide  dominion. 

,  Fortunately,  we  now  see  the  Government,  like  some 
weary  Titan  slowly  awakening  from  his  slumber,  painfully 
and  sluggishly  arousing  itself  to  the  realisation  that  this 
is  not  an  ordinary  war ;  that  we  are  at  death- 
grips  with  a  powerful  enemy,  and  that  we  must 
marshall  all  our  forces,  military  and  naval,  scientific  and 
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industrial,  to  cope  with  the  frightful  peril  that  confronts 
us.  As  we  have  indicated,  even  now  there  is  a  lack  of 
coherence  and  co-operation  in  the  actions  of  the  different 
departments  of  State  ;  they  seem  to  resent  the  offer  of 
scientific  assistance,  while  they  profess  to  welcome  it,  and 
accept  it  with  reluctance.  How  different  is  the  attitude  of 
the  German  Government — and  what  immense  advantages 
it  has  derived  from  its  free  utilisation  of  scientific  effort  ! 
But  it  should  be  borne  in  mind  that  the  fault  lies  not  with 
our  Government  alone,  but  with  the  whole  nation,  which 
has  for  over  60  years  contemptuously  spurned  the  aid  of 
science  in  industry,  whilst  our  foreign  rivals  have  eagerly 
availed  themselves  of  it,  and  by  this  means  alone  have  been 
able  to  bnild  up  the  armaments,  resources  and  organisation 
which  now  aim  at,  and  threaten  to  achieve,  nothing  less 
than  the  destruction  of  the  British  Empire. 


The  less  confident  feeling  which  has 
*^'  *  grown  up  recently  in  connection  with  the 
copper  situation  appears  to  have  been  well  grounded,  and 
the  price  of  standard  metal  has  undergone  a  steady 
deteriorating  process,  until  it  would  require  an  advance  now 
of  about  £20  a  ton  to  bring  cash  warrants  into  their  proper 
relation  with  the  prices  which  are  asked  by  producers. 
How  long  the  ridiculous  discrepancy  between  these  two 
brands  of  copper,  the  speculative  medium  on  the  one  hand, 
and  the  favourite  grade  of  consumers'  copper  on  the  other, 
is  to  last,  remains  to  be  seen,  but  the  position  which  has 
been  gradually  worsening  for  some  weeks  back  has  now 
assumed  preposterous  proportions.  The  conclusion  is  irre- 
sistible that  the  foundations  of  the  copper  market  have  been 
weakened,  and  that  a  substantial  decline  in  prices  is  in 
store  for  refined  metal.  The  production  of  copper  has  been 
enormously  stimulated  by  the  high  prices  ruling,  and  the 
high  prices  themselves  have  been  the  outcome  partly  of 
manipulation  in  America,  though  the  manipulation  in  this 
case  has  been  less  violent  than  that  seen  in  spelter,  while 
heavy  demands  for  munitions  purpose  have  also  been  an 
important  contributory  factor.  There  is  no  doubt  that  the 
way  in  which  some  of  the  Allied  Governments  have  been 
buying  munitions  in  the  United  States  has  directly 
encouraged  manipulation  on  the  part  of  financial  and  other 
interests  across  the  Atlantic. 

The  growing  output  is  now  beginning  to  assert  itself. 
Since  the  year  opened  there  has  been  a  steady  development 
of  output  all  over  the  North  American  continent,  and  mines 
and  smelters  which  shut  down  entirely,  or  which  reduced 
by  bO  per  cent,  or  more,  in  the  autumn  of  last  year,  have 
steadily  extended  the  scale  of  their  operations,  until  there 
is  no  doubt  that  the  United  States  production  of  refined 
copper  is  to-day  well  up  to  the  record  figures  of  65,000 
tons  a  month.  Seeing  how  small,  comparatively  speak- 
ing, the  American  exports  are,  owing,  of  course,  to 
Germany  being  cut  off  from  the  rest  of  the  world,  it  must 
be  regarded  as  assured  that  there  is  a  growing  surplus  some- 
where, though,  no  doubt,  pains  will  be  taken  to  conceal  this 
until  the  psychological  moment.  An  idea  of  what  is  going 
on  may  be  gathered  from  the  following.  In  .lune  the 
United  States  exported  only  15,000  tons,  leaving  a  matter 
of  .'>0,000  tons  available  for  home  consumption,  whereas 
even  in  the  halcyon  days  of  American  trade,  the  United 
States  never  but  once  returned  a  monthly  delivery  exceeding 
3('.,000  tons.  There  are  no  definite  figures  available  bear- 
ing upon  American  production  or  deliveries  to  the  home 
trade,  the  publication  of  the  monthly  returns  by  the  Copper 
J'roduoers'  Association  having  ceased  at  the  end  of  .lune, 
I  lilt,  while  the  Association  itself  was  disbanded  at  the 
beginning  of  the  present  year. 

Consumption  generally  is  proceeding  at  a  very  heavy  rate, 
but  certainly  the  last  two  or  three  weeks  have  witnessed 
very  little  activity  in  the  direction  of  new  buying.  Wherever 
possible,  works  are  being  put  on  to  munitions,  but  the  raw 
material  for  their  operations  appears  to  have  been  jiretty 
well  provided,  and,  in  any  event,  the  disappeanincc  of 
•  iermany  as  a  consumer  relcasps  huge  <|nantitie8  of  copper, 
which  are  thus  rendered  available  for  countries  whose  supplies 
have  not   been    interfered  with.     American    trade  is  very 


active,  more  especially  in  the  brass  connections,  but,  for  all 
this,  the  tendency  of  prices  is  towards  ease.  Speculation  is 
dull,  and  it  is  just  as  well  that  this  is  the  case,  for  the 
authorities  here  are  in  a  mood  to  take  fright  at  shadows,  and 
any  suspicion  that  speculation  was  still  alive  might  cause 
drastic  steps  to  be  taken,  still  further  interfering  with  what 
trade  is  left  to  us.  All  that  average  bond  fide  traders  ask 
now  is  to  be  strictly  left  alone  by  the  hordes  of  officials  who 
seem  to  have  nothing  better  to  do  than  interfere  with  things 
regarding  which  they  are  sublimely,  not  to  siy  appallingly, 
ignorant. 

We  have  often  drawn  attention  to  the 

I*  n**    li  *^*    fact  that  scientific   discoveries  which  at 
in  Practice.      „  ,        -  , 

first   are   apparently   of    no    more    than 

academic  interest,  sooner  or  later  find  practical  applications, 
and  may  eventually  prove  to  be  of  immense  value  to 
industry.  It  would  be  incorrect  to  say  that  cathode-rays 
have  not  hitherto  passed  out  of  the  category  of  pretty 
experiments,  for  they  have  been  turned  to  account  in  various 
ways  :  but  a  recent  development  in  iwhich  they  play  the 
leading  role  calls  for  more  than  passing  comment,  and 
incidentally  furnishes  an  apt  illustration  of  the  practical 
utilisation  of  a  physical  phenomenon.  We  refer  to  the 
"  cyclograph,"  which  is  described  in  a  paper  by  Mr.  J.  P. 
Minton,  of  which  an  abstract  is  concluded  in  this  issue. 

The  essential  characteristic  of  the  cathode-rays  to  which 
they  owe  this  application  is  their  instantaneous  deflection  by 
an  electric  field,  and  their  freedom  from  inertia,  which 
enable  them  to  follow  without  time-lag  the  variations 
in  magnitude  and  direction  of  the  field.  These  qualities  are 
particularly  useful  in  the  investigation  of  the  behaviour  of 
dielectrics  under  electrical  stress,  owing  to  the  low  power 
factor  and  small  magnitude  of  the  quantities  to  be  measured, 
and  Mr.  Minton,  following  in  the  steps  of  Prof.  Ryan, 
has  evolved  a  practical  apparatus  for  determining  the 
power  factor,  and  hence  the  energy  losses,  in  dielectrics  by 
means  of  the  cathode-rays.  It  will  be  obvious  from  the 
description  that  the  manipulation  of  the  apparatus  demands 
the  skill  and  knowledge  of  an  expart,  in  order  that  reliable 
results  may  be  obtained  ;  but  so  does  the  oscillograph,  in 
common  with  many  other  instruments  of  the  greatest  prac- 
ticil  value,  and,  indeed,  none  but  an  expert  would  be  ex- 
pected to  pursue  an  investigation  of  this  nature. 

We  have  been  able  to  quote  but  few  of  Mr.  Mintx)n's 
results,  of  which  many  are  given  in  the  paper  ;  more  are 
promised  for  publication  at  a  future  date.  Enough  is 
given,  however,  to  show  that  the  method  yields  consistent 
results,  and  throws  light  on  that  very  difficult  subject  of 
which  we  know  so  little  quantitatively. 
•  It  is  interesting  to  observe  that  the  author  emphasises 
the  extremely  important  influence  of  moisture  upon  the 
behaviour  of  insulating  materials  ;  he  goes  so  far  as  to 
suggest  that  the  materials  themselves  are  constant  in  their 
qualities,  and  that  the  changes  observed  with  pressure  and 
temperature  are  entirely  due  to  the  moisture  contained  in 
the  capillary  spaces  of  the  substance.  We  are  at  once 
reminded  of  the  remarkable  series  of  experiments  described 
by  Mr.  Sydney  Evershed  in  1913,  in  his  I.E.E.  paper  on 
the  "  Characteristics  of  Insulation  Resistance,"  which  led 
him  to  the  same  general  conclusion.  Mr.  Evershed's 
research  was  exhaustive  within  its  limits,  but  there  is  still 
a  vast  field  open  for  investigation,  and  it  is  evident  that  the 
cyclograph  will  render  valuable  services  in  exploring  it,  as 
well  as  in  other  work  for  which  it  is  suitable. 


ATiTiioraH    by    good    luck,    or    good 
Air  Raids       .guidance,  those  who  navigate  hostile  air- 

""',  craft  have  hitherto  been  unsuccessful  in 

Generatiner        ,    .  ... 

Stations.        *'"^"'   attempts    on    generating    stations, 

damage  from  this  niwle  of  attack  is  not 

outside  the  range  of  possiiiility.     One  high-explosive  bomb 

successfully  placed  might  wreck  an   entire  station  and  do 

such  damage  as  to  prevent  the  supply  of  electricity  for  a  very 

considerable  time.     I  )ocs  failure  to  continue  the  supply  in 

such    circumstances  expose   a  company  or  local  authority 

supplying  electricity  to  any  liability  ? 
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It  is  provided  by  Clause  30  of  the  Schedule  to  the 
Electric  Lighting  Clauses  Act,  1809,  thatwhenever  the  under- 
takers make  default  in  supplying  energy  in  accordance  with 
the  terms  of  the  Board  of  Trade  regulations,  they  shall  be 
liable  to  such  penalties  as  may  be  prescribed  in  the  regula- 
tions in  that  behalf. 

It  has  been  held,  with  reference  to  this  clause,  that  in 
the  ordinary  case  of  company  and  consumer  the  consumer's 
only  remedy  for  failure  of  supply  is  to  proceed  for  penalties. 
He  cannot  bring  suit  for  damages  unless  he  has  a  special 
contract  with  the  company  (see  Clegg,  Parkinson  &  Co.  r. 
Earby  Gas  Co.  (1896)  I.Q.B.  592).  It  may  be  stated  with 
some  assurance,  therefore,  that  undertakers  could  not  be 
exposed  to  numerous  actions  for  damages  as  a  result  of  an 
aerial  raid. 

But  there  is  something  else.  It  does  not  even  appear 
that  they  would  be  liable  to  penalties.  The  clause  above 
referred  to  contains  the  following  important  proviso  : — 
"  Provided  that  the  penalties  to  be  inflicted  on  the  under- 
takers under  this  section  shall  in  no  case  exceed  in  the 
aggregate  in  respect  of  any  defaults  not  being  wilful  defaults 
on  the  part  of  the  undertakers,  the  sum  of  fifty  pounds  for 
any  one  day.  and  provided  also  that  in  no  case  shall  any 
penalty  be  inflicted  in  respect  of  any  default  if  the  Court 
are  of  opinion  that  the  default  was  caused  by  inevitable 
accident  or  force  majeure,  or  was  of  so  slight  or  unimportant 
a  character  as  not  materially  to  afifect  the  value  of  the 
supply." 

Although  it  is  not  likely  that  the  Legislature  had  the 
possibility  of  damage  from  hostile  aircraft  in  mind  when 
they  framed  this  statute,  it  is  obvious  that  the  proviso 
affords  complete  protection  to  the  company  or  local  authority 
supplying  electricity.  Of  course  it  is  needless  to  say  that 
there  is  no  case  directly  in  point,  because,  fortunately  for  us, 
this  kind  of  war  risk  has  never  had  to  be  considered  by  the 
Court.  The  only  reported  case  on  the  proviso  makes  it 
plain,  however,  that  no  penalties  could  attach.  Thus  in 
Sun  Insurance  Co.  v.  Dublin  Corporation,  which  was  decided 
in  1899,  a  cable  laid  down  proved  to  be  defective,  and  the 
supply  of  energy  thus  broke  down.  This  was  held  to  be 
"  inevitable  accident,"  so  as  to  excuse  those  who  were 
supplying  electricity  from  having  to  pay  penalties. 


In  the  series  of  very  interesting  articles 

^"  wUh '"^  *'^^*  ^'■-  '^°^°  ^^^^^  ^'^^^^^  ^^  writing 
Russia.  ^°^  '^^  Standard,  under  the  title,  "  In 
the  Land  of  the  Czar,"  he  deals  in  con- 
siderable detail  with  the  question  of  future  trade  relations 
between  England  and  Eussia.  Article  No.  6  (.July  IGth) 
is  devoted  almost  entirely  to  a  statement  of  the  views  of 
M.  Timiriazeff,  President  of  the  Kusso-British  Chamber  of 
Commerce,  as  expressed  by  him  in  an  hour's  conversation. 
The  peace-time  efforts  made  by  M.  Timiriazeff  to  extend 
trading  operations  between  the  two  countries  are  well  known 
to  readers  of  the  Electrical  Review,  but  it  may  be  of 
value  to  the  electrical  and  engineering  trade  to  know 
the  workings  of  his  experienced  commercial  mind  in 
these  days  when  Russia  is  engaged  in  deadly  struggle  with 
the  nation  which  has  supplied  her  with  so  many  manu- 
factures in  the  past.  M.  Timiriazeff  expresses  the  hope 
that  England,  with  the  other  Allies,  will  derive  commercial 
benefit  from  the  war,  but  he  considers  that  "Tariff 
advantages  would  be  an  impossibility  ;  it  would  be  con- 
tinuing the  war  against  Germany  in  another  field  aiid  would 
lead  to  much  uncomfortableness.  Germany  will  be  allowed 
to  come  into  our  markets  on  an  equality  with  other  nations, 
and  will  undoubtedly  put  forth  tremendous  efforts  to  regain 
her  lost  position."  The  antagonism  will  take  years  to 
subside,  rendering  possible  a  renewal  of  the  "  easy  relation- 
ship between  Rjssians  and  Germans"  which  existed  before 
the  war.  Russia  will  be  more  inclined  to  trade  with  her 
friends  :  "  We  want  English  goods  ;  we  prefer  them  ;  and 
it  is  with  your  manufacturers  to  decide  whether  we  shall 
have  them."  M.  Timiriazeff  is  strongly  of  opinion  that 
when  a  treaty  of  peace  comes  to  be  signed  there  will  be 


inserted  a  provision  prohibiting  Germany  from  imposing 
difTerential  tariffs.  lie  is  very  anxious  that  when  peace  is 
signed  Germany  shall  be  "deprived  of  the  power  to  enforce 
new  commercial  conventions,  to  run  for  10  years,  and  to 
be  abrogated  on  a  year's  notice,  causing  much  worry  to 
our  trading  community."  "  We  can  have  no  tariff  directed 
specially  against  (Jermany."  It  is  wrong,  in  this  expert's 
opinion,  for  us  to  imagine  that  England's  comparative 
failure  has  been  due  to  her  producing  dear  and  excellent 
things,  whilst  (iermany  made  cheap  and  nasty  ones.  "We 
know  the  fine  things  England  makes,  but  in  thousands  of 
cases  we  buy  German  goods  not  because  they  are  cheap,  but 
because  British  goods  cannot  be  obtained  anywhere." 
Furthermore,  Germany  supplies  goods  that  England  has 
never  attempted  to  supply.  M.  Timiriazeff'  is  greatly 
impressed  with  Germany's  intelligence  service  for  securing 
reliable  information  respecting  the  standing  of  local  Russian 
firms  and  the  credit  that  it  is  safe  to  give  them — its 
thoroughness  is  only  equalled  by  that  of  the  military  and 
naval  spy  system  of  Germany — it  is  upon  such  information 
that  the  long-credit  system  is  built  up.  In  the  slump  that 
follows  the  war  in  all  manufacturing  countries,  manu- 
facturers will  be  looking  round  to  discover  scope  for  their 
energies  :  Russia  needs  the  assistance  of  outside  nations  ; 
if  the  British  want  to  reap  trading  benefit  from  the  friend- 
ship between  the  Allies,  they  have  got  to  move  now  !  He 
says  that  we  need  to  study  what  Russia  wants,  to  have 
representatives  there  who  will  speak  Russian,  and  to  conform 
to  the  Russian  habit  of  long  credit. 

So  much  for  the  outlook  as  seen  by  M.  Timiriazeff,  and 
the  lessons  which  need  to  be  taken  to  heart  by  us.  But 
there  are  shortcomings  on  the  Russian  side  too,  and  such 
weaknesses,  with  some  of  which  we  have  dealt  briefly  on 
several  occasions,  are  plainly  stated  by  Mr.  Foster  Fraser  in 
his  eighth  article  (July  19th).  "Russia  is  the  land  of 
officials  " — "  every  little  Russian  born  has  a  glow  in  his  heart 
that  he  may  be  an  official  "  ;  and  those  who  wear  uniform 
"  have  a  superiority  towards  trade.' '  E  very  official  has  a  superior 
official  over  him,  and  it  is  the  first  rule  of  self-preservation 
to  say  "  No  "  to  every  application  lest  the  official  should  get 
into  trouble  from  someone  above  him.  If  one  wants  to 
start  a  business  in  Russia,  says  the  author,  the  way  is  long 
and  tedious.  "  You  have  to  get  permission  to  start  a  com- 
pany, and  there  are  half-a-dozen  departments  to  be  consulted, 
every  one  of  which  is  antagonistic,  and  has  to  be  overcome." 
Englishmen  have  complained  that  the  official  attitude  of 
Russia  is  to  discourage  commerce  instead  of  facilitating  it. 
Then  in  regard  to  "palm-oil,"  that  not  very  whole- 
some lubricant,  in  regard  to  which  we  are  not  always 
above  reproach  at  home,  the  practice  in  Russia  "  is  so 
common  that  it  may  be  described  as  a  national  institution 
for  everybody  to  make  '  a  bit  on  the  quiet '  before  he  does 
his  duty."  Municipal  obstruction  and  other  similar  matters 
are  also  touched  upon,  and  Mr.  Fraser  says  :  "  If  you  bring 
any  of  your  English  nonsense  with  you  about  going  ahead 

on  straight  business  lines you  will  find  you  are 

checkmated."  He  agrees  that  there  are  honourable  and 
unbribable  officials  in  Russia,  but  in  the  foregoing,  and 
in  more  like  it,  he  says  that  he  has  reflected  the  invariable 
story  told  by  Englishmen  resident  in  Russia,  some  of  them 
for  a  quarter  of  a  century  and  more.  The  author,  writing 
as  a  sincere  friend  of  Russia,  aware  of  the  cordial  feeling 
toward  Britain  which  exists  in  the  country,  fully  admitting 
that  it  is  the  duty  of  English  manufacturers  to  be  adapt- 
able to  the  Russian  market,  adds  that  the  business  adapt- 
ability should  be  reciprocal,  "  and  that  the  powers  that  be 
in  Russia  would  do  well  if  they  endeavoured  to  purge  their 
country  of  a  practice  which  no  Russian  defends,  though 
he  may  be  clever  in  finding  excuses."  Russia  wants  foreign 
capital ;  its  prolonged  credit  system,  generally  described  as 
a  national  custom,  is  really  an  admission  of  shortness  of 
capital.  British  capital  and  enterprise  will  be  there,  says 
the  writer,  if  Russia  simplifies  and  consolidates  her  com- 
mercial laws. 

The  Odessa  I'.ranch  of  the  Russo-British  Chamber  of 
Commerce  is  actively  developing  a  programme  of  work 
designed  to  assist  British  trade.  A  Ivusso-British  trade 
conference  is  suggested.  At  Petrograd,  too,  there  is  a 
similar  movement,  and  the  display  of  British  manufactures 
at  the  Nijni  Novgorod  Fair  is  advocated. 
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THE    CENTRAL    POWER    STATION    OF    THE 
RANDFONTEIN  ESTATES. 


By  R.  TURNBULL    MAWDESLEY. 


{Continued  from  page  83.) 
The  alternators  are  all  designed  to  deliver  three-phase 
current  at  a  frequency  of  50  cycles  and  at  a  pressure  of 
6,600  volts  between  phases.  All  have  revolving  fields,  the 
•6,000-Ew.  sets  having  the  cylindrical  type,  and  the  smaller 
anits  salient  poles.  The  generators  are  designed  to  give  the 
-full  output  at  "7  power  factor,  but  actually  the  average 
power  factor  is  higher  than  this,  as  will  be  shown. 

The  exciters  are  shunt  wound,  with  compensating  wind- 
iags,  the  pressure  being  125  volts.  The  excitation  current 
is  led  to  common  bus-bars,  and  the  exciters  may  be  run  in 
parallel,  or  individually — an  arrangement  which  allows  an 
alternator  to  be  run  without  its  own  exciter  if  necessary. 

The  whole  of  the  switchgear  was  supplied  by  the  British 
Westinghouse  Electric  and  Manufacturing  Co.,  Ltd. 

The  smaller  machine  switches  and  all  feeder  switches 
are  remotely  controlled  and  mechanically  operated,  while 
the  main  switches  of  the  three  6,000-KW.  alternators  are 
electrically  operated.  A  view  of  the  main  board  is  given  in 
fig.  6  (p.  82)  ;  and  in  fig.  0  the  auxiliary  power  board  is 
shown,  with  a  partial  view  above  of  the  feeder  panels,  and, 
in  the  rear,  the  concrete  and  brick  structure  containing  all 
high-tension  apparatus. 

This  structure  runs  parallel  with  the  operating  platform, 
and  contains  two  sets  of  bus-bars.  Selector  switches  allow 
any  feeder  or  any  generator  to  be  connected  to  either  top 
or  bottom  bars,  and  the  current  and  pressure  transformers 
are,  as  usual,  placed  in  cubicles,  each  phase  in  its  own 
chamber. 

A  bus-bar  coupling  switch,  mechanically  operated,  allows 
of  the  bars  being  paralleled,  and  feeders  may  be  changed 
over  in  this  manner. 

The  generators  are  protected  by  overload  relays,  the  trip 
circuits  being  actuated  by  direct  current  from  a  small 
battery  of  accumulators,  which  is  charged  by  a  small  in- 


British  Westinghouse  spark-gaps,  with  Beries  and  shnnt 
resistances,  are  connected  to  each  set  of  bus-bars  to  relieve 
any  undue  pressure  rise,  and  static  ground  detectors,  for 
each  set  of  ))US-barB,  are  placed  on  the  switchboard  operat- 
ing panels.  These  detectors  are  connected  to  condensers 
inserted  in  each  bus-bar,  and  they  form  the  sole  h.t. 
apparatus  on  the  operating  platform. 

A  section  of  the  cubicles  and  operating  platform  is 
given  in  fig.  10. 

The  station  auxiliaries  are  supplied  from  a  bank  of  trans- 
formers placed  in  a  sub-station  at  the  eastern  end  of  the 
engine  room.  This  bank  consists  of  three  r)00-KW.  single- 
phase  transformers  which  reduce  the  pressure  to  550  volte, 
at  which  pressure  all  station  motors  are  operated.  Station 
lighting  and  the  lighting  for  the  married  and  bachelor 
quarters  is  provided  for  by  a  further  reduction  to  120  volts. 

All  the  station,  switchboard,  and  boiler-house  lighting 
circuits  are  provided  with  change-over  switches,  so  that  in 
case  of  a  shut-down  the  battery  supplying  the  trip-circuits 
may  be  utilised.  The  auxiliaries,  including  artesian-well 
pumps,  are,  with  the  exception  of  the  crane  motors,  driven 
in  every  case  by  induction  motors,  and  represent  an  installed 
capacity  of  2,000  Kw.  The  crane  motors  are  direct  current, 
supplied  from  the  small  induction  motor-generator  or  the 
battery. 

Referring  now  to  the  boiler  plant,  the  general  lay-out 
will  be  seen  from  fig.  11.  There  are  24  boilers  in 
all,  of  the  Babcock  &  Wilcox  standard  "  Land "  type, 
with  integral  superheaters,  and  with  mechanical  chain  grate 
stokers.  The  1 2  economisers  are  of  the  well-known  Green 
make,  and  the  induced-draught  plants  are  by  Messrs.  David- 
son &  Co.,  Belfast. 

Each  boiler  has  4,780  sq.  ft.  heating  surface,  and  is 
capable  of  evaporating  17,000  lb.  of  water,  from  and  at 
212"  F.     The  boilers  are  arranged  two  in  a  battery,  and  two 
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Fio.  10. — Sectional  Elevation  op  Switchqeab, 


Layout  of  Boiler  Tlant. 


•tl  action  motor-generator.  The  feeders  are  protected  by 
overload  relays  with  inverse  time  limits  ;  and  alsoby  aMerz- 
Price  balanced  system,  the  trip  circuits  being  as  above. 
Each  generator  panel  is  provided  with  three  ammeters,  a 
voltmeter,  a  power  factor  indicator,  and  an  indicating  watt- 
meter, besides  the  ordinary  integrating  wattmeter  and  a 
recording  ammeter.  The  feeder  panels  are  provided  with 
three  ammeters  only,  the  integrating  watt-hour  meters 
originally  installed  now  being  disconnected. 

The  generator  windings  are  star-connected,  hut  the 
neutral  is  not  earthed,  although  scries  transformers  and 
meters  have  been  inserted  in  each  phase,  in  case  such  a 
procedure  should  become  advisable. 

The  synchronising  is  accomplished  by  means  of  three 
synchroecopes,  nil  in  parallel,  one  being  of  a  large  size, 
visible  to  the  drivers  from  all  machines — the  two  smaller 
ones,  which  are  more  accurate,  bi'ing  used  actually  for 
I>aralleling. 


batteries  form  a  unit,  which  unit  constitutes  a  self-contained 
boiler  plant,  consisting  of  four  boilers,  two  economisers,  feed- 
pumps, induced-draught  plant  and  stack. 

This  design  was  adopted  by  Mr.  T.  P.  E.  Butt,  the  con- 
sulting engineer,  when  the  original  plant  was  laid  down,  and 
when  it  was  not  known  even  approximately  what  the 
ultimate  capacity  of  the  station  would  be. 

There  can  be  no  doubt  that  this  arrangement,  and  the 
placing  of  the  boiler  houses  at  right  angles  to  the  engine- 
room,  has  proved  an  excellent  one,  as  much  for  the  original 
plant  as  for  the  large  extensions  that  were  necessary. 

As   will  be  seen  from   the   general  arrangement  of  the 
boiler-house,  where  two  lines  of  boilers  are  placed  back  to  » 
back,   the   two  stacks    and    induccil-draught   plants    are 
replaced  by  one.     The  working  pressure  of  the  boilers  ia 
160  lb.  per  sq.  in. 

Each  superheater  has  900  sq.  ft.  of  heating  surface  per 
boiler,  and  raises  tlie  steam  temperature  to  500    I'\ 
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"  Mixing  "  valves  are  provided,  to  vary  the  proportions  of 
saturated  and  superheated  steam,  until  the  desired  tempera- 
ture is  obtained. 

The  chain  grates,  two  per  boiler,  each  grate  5  ft.  by  12  ft., 
provide  120  sq.  ft.  per  boiler,  a  ratio  of  heating  to  grate 
surface  of  approximately  40  :  1.  The  grates  are  driven 
through  the  usual  gear  boxes,  having  four  speeds,  whii-h 
allow  the  grate  to  travel  between  5  ft.  and  3 1  ft.  per  hour. 

The  fire  thickness  can  be  varied  from  2  in.  to  8  in.,  and 
motion  is  given  to  the  grates  through  worm  reduction  gear 
b<?xes,  one  for  each  four  boilers.  The  reduction  gears  are 
driven  bv  O-h.p.  imkction  motors. 

Ash  tunnels  run  under  each  row  of  boilers,  with  rails  and 
trucks  for  the  reception  of  ash  and  clinker  deposited  from 
the  chutes  below  the  backs  of  the  grates.  From  this  point 
the  ashes  are  conveyed  by  mechanical  haulage  to  a  dump. 

The  ecjnomisers  are  placed  immediately  to  the  rear  of 
the  boilers  on  the  same  floor  level.  There  are  320  tubes  for 
each  battery  of  two  boilers,  equivalent  to  1,000  sq.  ft.  of 
economiser  surface  per  boiler.  The  usual  by-pass  flues  are 
arranged  under  the  economisers,  in  such  a  manner  that  the 
boilers  may  be  in  service  while  the  economisers  are  laid  off. 
The  scraper  gears  are  driven  by  2-h.p.  motors. 

Referring  to  the  induced-draught  plants,  the  outside,  or 
smaller  units,  consist  of  two  55-in.  Sirocco  fans,  one  steam 
driven,  the  other  electrically  by  a  60-h.p.  variable-speed  in- 
duction motor.  These  fans  are  capable  of  exhausting 
120,000  cb.  ft.  of  gases  per  hour,  at  a  difference  of  pressure 
of  1  in.  water  gauge,  the  stacks  being  7  ft.  in  diameter  by 
60  ft.  high.  The  larger,  or  inner,  units  consist  of  two  75-in. 
Sirocco  fans  of  230,000  cb.  ft.  capacity,  one  coupled  to  a 
Belliss  engine  and  the  other  to  a  120-h.p.  variable-speed 
induction  motor.  The  general  appearance  of  No.  2  boiler 
house  was  shown  in  fig.  8. 

Under  normal  conditions  the  steam  fans,  which  exhaust 
to  atmosphere,  are  not  used,  it  being,  of  course,  a  more 
economical  procedure  to  run  the  electric  fans,  the  speeds  of 
which  are  controlled  through  tramway-type  controllers  and 
metallic  resistances  inserted  in  the  rotors. 

The  feed  pumps,  consisting  of  six  of  the  Weir  type,  and 
one  steam  turbine  pump,  constitute  the  only  auxiliaries  which 
are  permanently  steam  driven.  These  pumps  are  coupled  to 
a  duplicate  system  of  steel  piping,  one  going  to  the  boilers 
by  way  of  the  economisers,  the  other  being  a  direct  "  cold  " 
feed. 

The  boiler  feed  water  is  obtained  from  three  artesian 
wells  sunk  in  the  vicinity  of  the  power  station.  The  water 
from  these  is  delivered  into  two  reserve  tanks  of  80,000 
gallons  capacity,  placed  immediately  outside  the  station. 
Connections  are  taken  from  these  tanks  to  two  feed  tanks 
situated  inside  the  boiler  houses,  and  also  to  the  feed 
pumps  direct,  to  allow  of  cleaning  the  feed  tanks  when 
necessary.  The  exhaust  steam  from  the  feed  pumps  passes 
through  pipes  submerged  in  these  tanks,  as  usual. 

Further  connections  for  feed  water  "  make-up  "  are  pro- 
vided for  emergencies — one  connection  being  to  the  Rand 
Water  Board's  system,  and  the  other  to  the  condenser  cir- 
culating pipes. 

The  normal  load  of  the  station  is  carried  by  16  or  18 
boilers,  which  allows  at  least  four  boilers  (i.e..  one  boiler 
unit)  to  be  laid  off  for  tube  cleaning  and  general  repair. 

There  are  two  main  exterior  coal  bunkers,  each  of 
1,000  tons  capacity,  and,  in  addition,  each  boiler  house  is 
provided  with  an  overhead  bunker  of  270  tons  capacity. 
Coal  is  delivered  to  the  overhead  bunkers  by  means  of  two 
bucket  elevators,  capable  of  raising  40  tons  per  hour. 
These  elevators  are  fed  from  the  main  bunkers  by  belt  con- 
veyors operated  by  a  20-h.p.  motor.  The  elevators  are 
driven  each  by  a  10-h.p.  motor  situated  above  the  overhead 
bunkers,  the  coal  gravitating  from  these  bunkers  through 
chutes  leading  into  the  grate-hoppers. 

Transvaal  and  Delagoa  Bay  "  dross  "  coal  is  used,  having 
a  calorific  value  of  about  1 1,000  b.th.u.  The  sustained  load 
is  8ufl[iciently  constant  to  obviate  the  necessity  of  forcing 
the  boilers  under  steam,  and  the  result  is  a  pracHcally 
smokeless  combustion,  as  will  be  seen  by  reference  to 
fig.  3. 

It  should  be  noted  that  the  two  slender  stacks,  120  ft. 
high,  shown  in  this  view,  form  no  part  of  the  boiler  house 
equipment.    These  are  the  remains  of  the  original  steam 


hoisting    plant  for  the  shaft,  whose  headgear  is  visible  in 
the  view. 

The  sub-stations,  10  in  number,  are  of  two  standard 
capacities,  viz  ,  G,000  kw.  and  3,000  k\v.,  the  transformer 
units  being  in  each  case  500  kw.  single-phase,  having  two 
ratios,  6,000  v.  to  2,200  v.,  and  0,<;00  to  5.">0  volts. 
The  connections  on  both  u.t.  and  l.t.  sides  are  in  mesh, 
and  allow  two  transformers  to  furnish  a  temporary  supply  of 
80  per  cent,  of  the  capacity  of  the  balance,  in  case  of  one 
transformer  failing.  The  switchgear  in  the  sub-stations  is 
on  a  level  with  the  concrete  and  brick  cubicles  containing 
the  H.T.  apparatus,  and  except  that  the  oil  switches  are 
mechanically  operated,  all  apparatus  and  arrangements  are 
identical  with  the  power  station  switchgear.  The  whole  of 
the  transformers  and  switchgear  were  supplied  by  the 
British  Westinghouse  Electric  and  Manufacturing  Co.,  Ltd. 
All  H.T.  feeders  are  three-core,  paper-insulated,  with'  lead 
covering  and  steel  tape  armouring.  The  method  of  laying 
is  burying  direct  in  the  ground  at  a  depth  of  2.\  ft.  .loint 
boxes  are  not  used,  the  conductors  being  connected  by 
double  telescope  joints,  which,  when  insulated,  are  covered 
with  a  lead  sleeve,  and  the  whole  sealed  by  a  plumber's 
wiped  joint. 

Trifurcating  boxes  are  used  at  the  terminals.  A  lajer  of 
rock  from  the  mine  waste  dumps  is  laid  above  the  cable 
routes  to  minimise  the  danger  of  mechanical  damage  due  to 
pick  holes,  &c.  These  cable  routes  are,  of  course,  wholly 
upon  the  company's  property  ;  and  so  effective  has  been 
this  method  that  no  mechanical  damage  has  yet  resulted  in 
seven  years. 

The  cable  route,  from  one  end  of  the  Estates  to  the 
other,  forms  practically  a  straight  line,  and  the  method  of 
dealing  with  this  arrangement  has  been  to  allow  the  bus- 
bars in  each  sub-station  to  form  part  of  the  transmission 
line. 

All  sub-stations  contain  two  sets  of  bus-bars,  the  cables 
being  led  into  each  sub-station,  and  connected  to  either  set 
of  bus-bars.  The  incoming  cables  connect  to  one  end  of 
the  bus-bars,  and  the  outgoing  feeders  to  the  other  end,  the 
local  supply  being  tapped  off  between  these  points.  Section 
pillars  are  inserted  in  the  Ime  at  distances  of  approximately 
500  yd.,  in  order  to  sectionalise  the  cables  for  fault  localiss*- 
tion  and  testing  ;  and  all  cables  entering  and  leaving  sub- 
stations are  protected  by  the  Merz- Price  balanced  system. 

Distribution  from  all  sub-stations  is  made  by  underground 
cable  at  either  2,000  volts  or  550  volts,  so  that  transformers 
are  protected  from  lightning  troubles  on  both  sides.  Lighting 
is  provided  for  by  overhead  lines  from  special  transformer 
kiosks  at  120  volts. 

Unlike  the  V.F.F.  Co.'s  system,  no  trouble  whatever  from 
lightning  is  experienced,  as  the  whole  of  the  h.t.  trans- 
mission is  carried  out  underground. 

The  capital  cost,  excluding  the  recent  extensions  to  the 
building?,  the  installation  of  the  G,000-kw.  Westinghouse 
set,  and  sub-station  extensions,  was  £303,000,  made  up 
as  follows  : — 

Boiler  plant 

Cooling  towers,  piping,  &c. 
Generator  and  condensing  plant  ... 
Sub-stations  and  transmission  cables 

Building        

Workshops,  artesian  wells,  kc. 


£121, Otto 
13,000 
97,000 
45,000 
11,000 
16,000 


£303,000 

To  this  must  be  added  the  cost  of  the  open-spray  cooling 
pond,  additions  to  steam  plant,  as  above,  and  the  extensions 
to  sub-stations  and  transmission  cables,  &c.,  bringing  up  the 
total  capital  expenditure  to  slightly  over  £500,000. 

The  working  costs  for  the  month  of  March,  1015,  are 
given  below.  These  costs  are  steadily  falling  as  the",  load 
increases,  and  form  a  fair  average  at  the  time  of  writing  : — 


Units  delivered  to  consumers        

TJnitB  dispatched  from  switchboard 

Cost  per  unit  dispatched     

Operating  cost?,  including  coal     

Steam  generating  plant  maintenance 

Electric  plant  maintenance  costs 

Workshop  and  buildings  maintenance  coate 
Main  switchboard  control  costs     

Total  per  unit 


9,049,923 
9,580,  &40 

•1904d. 

•1527d. 

•0185d. 

■00S7d. 

•0031d. 

•0O74d. 


-1904d. 
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The  cost  of  coal  at  the  pit  mouth  is  2s.  '.>d.  per  ton,  and 
the  cost  delivered  at  the  power  station  is  9s.  per  ton,  so  that 
railway  freightage  forms  the  most  expensive  item  in 
prod  action. 

{To  he  concluded.) 


THE    TRAMWAYS    AND     LIGHT    RAILWAYS 
ASSOCIATION    CONGRESS,     1915. 


The  seventh  annual  congress  of  this  Association  was 
held  on  Friday  last  in  London.  The  proceedings 
were  naturally  severely  curtailed  owing  to  the  war; 
the  members  met  at  the  Institution  of  Civil  Engi- 
neers, where  three  papers,  by  Mr.  A.  V.  ]\Iason 
(South  Metropolitan  Electric  Tramways  and  Light- 
ing Co.)  on  '■  Glimpses  into  the  Obvious,"  Mr.  J.  W. 
Dugdale  (Oldham j  on  "  Tramways  during  War 
Time,"  and  by  Mr.  W.  H.  L.  Watson  on  "  Electric 
battery  vehicles  as  adjuncts  to  Tramways,"  were 
read  and  discussed,  and  in  the  evening  an  informal 
dinner  was  held  at  the  Trocadero  Restaurant.  The 
Chairman,  the  Hon.  Arthur  Stanley,  in  opening  the 
proceedings,  extended  a  hearty  welcome  to  the 
visitors,  and  dealt  briefly  with  the  report  and  ac- 
counts, from  which  it  appeared  that,  due  to  unfore- 
seen and  exceptional  expenditure,  the  year's  working 
had  resulted  in  a  very  small  deficit;  the  Association, 
however,  has  a  surplus  of  some  £300  in  hand  which 
has  been  invested  in  the  War  Loan.  He  referred 
sympathetically  to  the  loss  of  three  of  the  Associa- 
tion's earliest  members,  Messrs.  Holliday,  Gordon 
and  Tresilian.  They  had  several  committees  sitting, 
and  had  recently  had  an  opportunity  of  giving  evi- 
dence before  the  Local  Government  Board  on  ques- 
tions relating-  to  maintenance  of  tramway  tracks,  and 
were  hopeful  that  some  official  effect  would  be  given 
to  some  of  their  recommendations.  During  the  year 
a  special  committee  submitted  a  useful  report  on 
tramcar  controllers,  and  at  the  present  time  they  were 
in  communication  with  tramway  managers  and  others 
on  the  subject  of  supplies  during  war  time.  The 
question  of  approaching  the  ■Munitions  Department 
is  being  considered  with  a  view  to  ensuring  a  suffi- 
cient supply  of  materials  for  stock,  in  order  to  pre- 
vent curtailment  or  stoppage  of  tramway  services, 
and  the  Council  had  passed  a  resolution  requesting 
the  Minister  of  Munitions  to  receive  a  deputation  at 
an  early  date  in  order  to  urge  their  case. 

Six  members  of  the  Council  retired  bv  rotation  : 
Messrs.  Coutts,  Edwardes,  Fell,  Parshalf.  Thorn  and 
Tegetmeier,  and  a  seventh  vacancy  was  caused  bv  the 
death  of  Mr.  Tresilian;  to  replace  them,  the  names 
of  Mr.  J.  B.  Tippetts  (B.E.T.),  Mr.  Ernest  Hatton 
(Newcastle-on-Tyne),  Mr.  H.  L.  White  (Great 
Grimsby),  Mr.  C.  D.  Stanley  (St.  Helens),  Mr.  W. 
G.  Verdon-Smith  (Bristol),  Mr.  James  Devonshire 
(Metropolitan  and  London  United  Tramways),  and 
Mr.  W.  T.  Robson  (Southampton),  were  put  for- 
ward and  subsequently  elected,  the  report  and  ac- 
counts also  being  adopted. 

Mr.  A.  y .  Mason's  paper  dealt  very  largely  wiili 
small  details  of  trafiic  working,  more  particularly  as 
affecting  the  staff,  and  contained  but  little  of  a 
technical  character,  tlie  author  very  truthfully 
describing  it  as  a  "  ramble."  However,  amongst  a 
number  of  "tips  "  with  which  the  paper  concludes, 
we  note  one  or  two  suggestions  which  may  appeal 
to  technical  readers.  The  author  suggested  that 
trolley  wire  guards  should  be  placed  on  open  deck 
cars,  made  of  bent  iron  painted  with  aluminium  and 
earthed;  these  could  carry  the  lights  for  the  top,  and 
save  people  from  being  hurt  by  dropping  trolley 
poles  or  falling  trolley  wires.  lie  also  said  he  would 
not  waste  time  over  meters,  and  has  latterly  tried  a 
bonus  system,  paying  is.  a  week  to  cver\  nidiovnian 


who  keeps  below  the  prescribed  limit,  with  so  far 
satisfactory  results.  An  account  in  the  aggregate 
of  total  units  allowed  per  day  per  type  of  equipment 
was  kept  of  each  day  with  a  daily  plus  or  minus,  so 
that  if  the  driver  had  one  unit  in  hand  he  received 
his  bonus.  The  author  also  suggested  the  utility  of 
an  illuminated  sign  where  a  car  terminus  is  hidden 
from  view,  to  show  intending  passengers  whether  it 
is  worth  while  to  "hustle,"  and  advanced  the  opinion 
that  the  present  gaudily-painted  cars  and  semi- 
military  uniforms  could  profitably  be  replaced  by 
cars  in  natural  colour  woods,  stained  and  varnished, 
and  plain  uniform.s.  In  reviewing  his  paper  he  ex- 
pressed a  dislike  for  the  collection  of  fares  on  top 
decks,  and  to  passengers  ringing  to  stop  cars  as  being 
a  cause  of  accidents.  He  regarded  tramways  as  being 
veiy  poor  advertisers  of  their  own  wares,  and  con- 
sidered that  high  speed  was  everything. 

lu  the  discussion  which  followed,  Mr.  Ernest  Hatton  dis- 
ayreed  that  the  bell  punch  gave  sufficient  information  to  be 
u.seful  as  a  running  check.  Inspectors  were  a  necessary  evil, 
and  it  was  better  to  obtain  them  from  some  other  system, 
^  v.hile  as  to  spare  men,  working  part  time,  they  must  have 
a  reasonable  living  wage.  He  agreed  that  iUuminated  signs 
at  stopping  places  were  a  good  thing  if  they  did  not  cost  too 
much. 

Mr.  C.  D.  Stanley  agreed  that  high  speeds  were  desirable, 
but  they  led  to  increased  car  maintenance. 

Mr.  DuGD.^LE  said  a  plan  for  interchange  of  inspectors 
would  be  desirable.  He  was  not  an  advocate  of  the  P.A.Y.E. 
system,  but  thought  that  fares  could  often  be  collected  on  the 
platform  by  a  man  who  knew  his  business.  In  his  opinion, 
every  passenger  should  have  a  ticket,  even  if  it  were  a  free 
one.  and  spare  list  men  should  have  a  living  wage. 

Mr.  White  said  he  had  an  arrangement  by  which  he  ex- 
changed inspectors  with  a  neighbouring  system  for  short 
periods.  The  bell  punch  was  not  suitable  as  a  running  check. 
He  believed  the  author's  suggestion  to  use  a  bamboo  pole 
instead  of  a  rope  for  shifting  the  troUey  pole  was  being 
generally  adopted. 

Mr.  Edwardes  disagreed  as  to  the  utility  of  the  regietering 
liell  punch,  especially  when  there  were  transfer  tickets,  etc. 
Often  those  who  had  them  never  looked  at  the  register.  By 
regulating  duty,  spare  men  could  be  given  fairly  full  employ- 
ment. As  a  strange  inspector  became  known  to  the  men  after 
a  week  or  two,  there  was  not  much  point  in  passing  over  their 
own  men. 

Mr.  How-ley  emphasised  the  fact  that  the  tramways  were 
out  to  cater  for  the  public,  and  therefore  high  speed  was 
required,  and  it  was  not  possible  to  prevent  passengers  from 
ringing  bells.  At  Gateshead  the  P..\.Y.E.  system  was  adopted 
on  some  routes  and  worked  well  on  single-deck  cars,  the  fare 
being  a  uniform  penny  one;  but  at  the  terminus  in  rush 
times  they  had  trouble  with  change.  They  found  that  plat- 
form accidents  were  decreased  owing  to  the  conductor  being 
always  there.  The  driver's  seat  suggested  by  the  author  was 
[wssible  with  power  brakes,  and  he  was  rather  of  opinion 
tliat  all  heavy  cars  would  have  to  be  fitted  with  power  brakes. 

Mr.  T.  B.  GooDYER  uphold  the  value  of  the  bell  punch ;  his 
view  on  the  matter  of  cheap  fares  was  that  all  fares  should 
bo  made  as  low  as  possible  and  preferential  treatment  elimi- 
nate<l;  the  early  worker  who  gave  up  early  h.nd  no  more  right 
ti'  cheap  fares  than  the  late  starter  who  worked  till  late. 

Mr.  0.  J.  Spencer  said  his  practice  at  Bradford  was  to  pro- 
mote inspectors  from  his  own  staff,  but  it  depended  on  the 
.size  of  the  staff,  and  might  not  bo  e.isy  with  a  sm.all  one. 
The  .spare  list  was  tho  "gateway"  to  the  undertaking  and 
should  attract  g<xid  men,  and  it  was  pos.sible  so  to  arrange  it, 
from  known  staff  data,  that  there  would  be  httle  dead  time. 
Mr.  Spencer  then  dealt  with  the  question  of  official  recogni- 
tion of  the  staff,  and  sai<l  he  had  succeeded  in  getting  from 
the  Munitions  Department  a  recognition  that  tramwaya  carry- 
ing munition  workers  .should  lie  kept  going,  and  it  was  pos- 
sible that  badges  would  be  given  to  men  engaged  in  euch 
wrvices. 

.Mr.  Harry  Enoland  (who  took  the  chair,  owing  to  Mr. 
Stanley  being  called  away),  in  closing  the  discussion,  said 
he  thought  it  would  be  possible  to  save  a  good  deal  in  th« 
painting  of  cars  and  yet  not  render  them  Kva  attractive. 

Tram«a)s  during  War  Time. 

Abulracl  of  impcr  by  J.  W.  DUGDALE. 
Ir  is  known  to  all  heads  of  tramways  that  the  tot-il  capital 
expenditure  of  the  undertakings  in  the  United  Kingdom 
amounts  to  £80,',t77,8;iiS.  It  is,  thorcforo,  a  tran3p;iroi\t  fact 
that  the  systems  are  a  great  asset  to  tlu'  nation,  es|vcialljr 
when  the  rateohlo  value  and  the  upkeep  of  the  roadway  are 
taken   into  coosidoxalion. 

The  numln'r  of  tramway  employ^a  who  have  given  their 
services  for  this  great  Euroiwan  war  reaches  a  total  of  18,057, 
which  is  an  average  of  al)out  'M  |vr  cent,  of  the  t0t.1l  nuinl)er 
«it  men  oniploycd  on  trnniwiiy  undertaking.-).  Every  man  haa 
gciiie  away  with  the  coniforliiig  as.surance  that  his  deiH'ndentu 
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would  be  looked  after,  and  that  were  he  .spared  to  come  back 
■his  situation  would  be  open  for  hiui.  The  cost  to  the  depart- 
ments mentioned  for  allowances  or  grants  per  week  at  the 
present  time  is  very  high,  viz.,  liondon  County  Council,  £1  508 
■Glasgow  ,f  l.OtX),  Liverpool  A'.WU,  and  Manchester  .il,360 

The  granting  of  payments  to  dependent^,,  I  think,  ought  to 
have  been  a  subject  for  di.scussion  between  representatives  of 
municipal  and  company-owned  tramways  at  a  conference. 

This  would  have  been  the  means  of  a  more  uniform  rate 
of  pay  being  adopted.  I  am  of  opinion  it  would  have  been 
a  much  better  arrangement  if  this  burJen  of  expenditure  could 
have  been,  by  some  means,  divided  amongst  all  the  depart- 
ments of  the  corporations,  either  equally  or  on  some  pro  rata 
"basis. 

.•V  number  of  undertakings  are  experimenting  w-ith  female 
labour  on  the  cars,  and  in  the  near  future  this  is  bound  to 
extend  to  other  work  in  the  department.  I  am  not  very  much 
in  favour  of  employing  women  conductors,  unless  it  becomes 
absolutely  essential,  especially  on  tramways  running  early 
workmen's  cars  (which  are  generally  overcrowded) ;  and,  again, 
I  do  not  think  that  a  woman  is  physically  strong  enough  to 
bear  the  strain  of  ascending  and  descending  the  steps  of 
double-<leck  cars  for  any  length  of  time,  neither  is  she  capable 
of  carrying  out  the  heavy  parts  of  the  work  of  a  guard.  Of 
course,  the  conditions  of  each  tramway  differ  considerably. 

I  find  in  Oldham  that  the  hasty  training  of  men  to  fili  the 
motormen's  positions  has  been  the  means  of  increasing  my 
■electric  energy  bill  as  much  as  £-M  per  week  for  considerably 
less  mileage.  I  have  to  pay  IJd.  per  unit  for  energy,  which  is 
very  costly. 

The  question  of  paying  a  war  bonus  to  tramway  and  other 
corpiu-ation  employes  has  occupied  the  attention  of  tl^e  majority 
of  committees  during  the  past  few  months.  Personally,  I 
think  that  the  corporation  employe  (who  is.  in  a  great  number 
of  instances,  in  a  much  better  financial  position  than  an  em- 
ploye of  a  private  firm,  and  who  has  regular  hours,  no  short 
time,  etc.)  ought  not  to  be  granted  this  concession.  It 
amounts  to  an  additional  tax  upon  the  ratepayers,  more  parti- 
cularly in  rate-aided  departments  of  a  corporation;  and 
perhaps  a  ratepayer  earning,  say,  £\  per  week,  will  have  to 
bear  his  share  in  paying  a  much  better  wage  and  war  bonus 
to  a  man  engaged  in  his  own  class  of  work  in  the  employ  of 
a  municipality. 

There  is.  without  doubt,  a  great  scarcity  of  skilled  men  in 
every  tramway  workshop,  owing  to  them  having  been  drafted 
into  private  workshops  engaged  in  manufacturing  raunitions 
of  war.  and  tramway  concerns  ai'e  now  handicapped  in  obtain- 
ing quick  deliveries  of  material,  such  as  car  wheels,  axles, 
tires,  ete.,  owing  to  the  makers  not  being  able  to  execute 
orders  promptly  on  account  of  pressing  Government  work. 
'The  same  apphes  to  fittings  for  motor  vehicles.  I  would  state 
that  a  recent  order  I  have  placed  for  trarncar  tires  has  been 
given  at  an  increased  price  of  50  per  cent,  over  what  was  paid 
twelve  months  ago,  and  have  lieen  waiting  three  months  for 
the  delivery  of  an  engine  crankshaft. 

There  will  be  a  great  rush  for  tPam  rails  in  the  very  near 
future,  as  the  life  of  those  laid  in  the  year  1900  on  many 
systems  will  become  exhauste<l.  This  is  a  very  important 
factor,  which  will  have  to  be  closely  watched,  as  the  prices 
per  ton  will  increase  considerably.  Already  tram  rails  have 
advanced  in  price  to  £9  os.  per  ton. 

.\  large  number  of  tramways  have  granted  free  riding  facili- 
ties to  soldiers  in  training,  wounded  soldiers  going  to  and 
from  hospital,  refugee  children  going  to  and  from  school,  ete., 
and  this  concession  has  cost  the  Oldham  Tramw'ays  Com- 
mittee as  much  as  £60  per  week.  To  be  able  to  ascertain  the 
cost  of  this  privilege  I  have  issued  tickets  for  these  free  riding 
facihties. 

In  the  majority  of  towns  the  tramways  revenue  has  fallen 
very  much  below  that  of  normal  times,  and  this,  coupled  with 
the  concessions  granted,  hits  tramways  rather  hard.  On  the 
other  hand,  certain  undertakings  have  benefited  during  "  Pa.s- 
times  "  by  reason  of  the  public  not  travelling  far  from  their 
tomes  on  account  of  economy  and  the  curtailment  of  railway 
■excursions  generally.  

In  the  discussion  which  followed.  Mr.  C.  D.  Sunles:  ques- 
tioned whether  repairs  to  the  track  could  be  left  over,  as  a 
■bad  track  meant  bad  cars.  In  Lancashire  the  tramways  had 
to  be  kept  going  as  workpeople  were  often  dependent  on  them 
for  getting  ta  work. 

Mr.  Tegetmeiee  considered  that  with  the  treatment  given 
to  eraployta  on  the  author's  system,  the  dependents  were 
much  better  off  than  in  peace  time,   which  w.is  inequitable. 

Mr.  Edw.ardes  said  small  repair  shops  could  assist  in  muni- 
tions work,  and  in  his  area  the  skilled  mill  mechanics  volun- 
teered ti>  assi.st  in  the  work.  If  tramway  mechanics  were 
engaged  in  this  way  there  was  no  reason  why  they  should 
loee  them  by  enlistment,  etc.  It  would  have  been  better  if 
tome  general  understanding  had  been  come  to  as  to  payment 
•of  war  allowances. 

Mr.  RoBsoN  felt  that  it  was  too  late  to  open  the  question  of 
allowances,  but  the  pressing  need  was  to  secure  the  delivery 
of   tramway   material. 

Mr.  Harry  England  .said  the  Council  of  the  .\sswiation  had 
decided  to  ask  for  war  badges  for  skUled  men,  power-house 
and  sub-station  attendants,  etc.,  who,  it  was  considered, 
should  be  exempt  from  service.  In  his  own  undertaking  50 
per  cent,  of  the  sub-station  attendants,  who  were  naval  reser- 
■vists,  left  on  the  first  day  of  war. 


xMr  .Ias.  DK\oNsiiii;i,  em|)ha.si.stMl  the  ucM'ebsitv  of  kerpin" 
the  skdled  men;  il'  they  went  at  a  greater  rate' it  would  be 
necessary  to  shut  d(]wn  some  undertakings.  The  men  should 
be  enrolled  as  munitions  workers  and  certified  as  auch.  so 
that  attempts  to  draw  them  away  would  cease.  In  a  certain 
case  a  big  tramway  repair  .shop  had  been  given  up  for  Govern- 
ment work,  the  car  repairs  being  turned  over  to  the  repair 
staff  of  an  allied  undertaking;  lio  contended  tliat  the  latter 
staff  were  just  as  nmch  entitled  t<i  recognition  as  war  workers 
as  the  former,  who  were  directly  employed  on  such  work. 
The  motormeu  and  conductors  were  another  matter,  but  it 
was  hoped  that  a  percentage  of  these  men  would  be  recog- 
nised. 

.Another  speaker  suggested  that  a  cor:ference  might  be  called 
to  settle  the  conditions  of  labour  of  female  tramway  workers 

Mr.  Harry.  Enoland  having  intimated  that  the  Council  of 
the  .Association  would  like  to  have  the  opinion  of  the  meeting 
as  to  the  claiiii  for  exemption  from  service  lieing  restricted  to 
skilled  labour,  power  and  .sub-station  atte-ndants.  ete..  a  vote 
was  taken  agreeing  to  this. 


Battery  Yebicles  as  an  Adjanct  to  Tramways. 

Abstract  of  impcr  by  W.  H.  L.  W.\TSON. 
The  writer's  experience  during  the  past  three  years  with 
many  types  of  battery  vehicles  has  been  so  satisfactory  that 
he  feels  justified  in  an  endeavour  to  direct  the  attention  of 
tramway  authorities  to  the  virtues  of  this  method  of  propul- 
sion. Tlie  past  difficulty  has  been  to  provide  a  means  of  stor- 
ing electricity ;  the  accumulators  put  into  service  were  solely 
of  the  lead-acid  type,  w'hich,  owing  to  its  great  weight  and 
inability  t<i  withstand  not  only  high  rates,  of  charge  and  dis- 
charge, but  also  vibration,  soon  proved  commercially  unsound. 
Briefly  reviewing  the  batteries  now  available,  we  still  have 
the  original  fiat-plate  battery,  for  which  the  makers  claim 
great  improvement  in  their  method  of  formation.  We  also 
have  a  new  type  of  lead  battery,  called  the  Ironclad-Exide. 
which  differs  in  many  respects  from  the  older  type,  and  which 
the  writer  believes  to  be  the  best  of  lead  accumulators.  Both 
of  these  types  of  batteries  have  the  inherent  troubles  of  all  lead 
accumulators,  but  by  careful  maintenance  and  strict  adher- 
ence to  the  manufacturers'  instructions  a  good  case  can  be 
made  in  their  favour  for  certain  classes  of  work.  Another 
type  of  battery  which  is  finding  much  favour  in  this  country 
is  the  Edison  nickel-iron  cell,  the  introduction  of  which  has 
opened  to  the  battery  vehicle  a  sphere  of  usefulness  in  which 
no  other  battery  can  successfully  compete.  This  accumulator 
is  built  throughout  of  nickel  and  steel,  the  electrolyte  being  a 
solution  of  potash  and  lithium.  The  time  available  will  not 
permit  me  to  detail  the  differences  of  the  three  batteries 
named,  beyond  showing  in  mileage  and  money  the  perform- 
ance to  be  expected  with  each  type.  The  following  table  will 
show  the  desired  information,  and  it  will  be  for  those  inter- 
ested to  decide  whether  it  is  better  to  pay  a  smaller  initial 
cast  with  a  heavy  maintenance  charge  or  a  heavier  sura  with 
a  proportionate  saving  in  these  later  expenses. 

Comparison  between  three  different  types  of  b.^tteries  of 
150/165  ampere-hour  capacity. 

1.50  A.H.  Flat-plate     ll-ViKW.H.     ...    List  price,  £8o 

1-50  A.H.  Ironclad-Exide      ...    11-12 kw.h.     .; i'1.50 

1.30  A.H.  Edison   Nickel-Iron    11-12 kw.h.     ...       ,,        „    £210 

Total  cost  of  oper.\tion  over  00,000  miles  service. 

Lead.  Iron-Exide.     Edison. 

Guaranteed  mileage  ...  nd.  18,000  to  20,000      00,000 

Plate  maintenance     ...  l^d.  per  mile.  —  — 

Fair  mileage  to  expect  6,000  20,000  150,000 

Original  cost     £85  £1.50  £216 

Plate  maintenance   for 

54,000  miles    at   l.Jd.       £337  10s.  —  — 

Pienewal  of  plates  at  70 
per  cent,  of  original 
cost  (£105)  X  2.  re- 
presenting 40,000 

miles -  £-210  - 

Plate  maintenance      ...  —  —  nil. 

Total  cost  of  battery  at 
completion   of  60,000 

miles £422  10s  £»30  £21C 

In  towns  such  as  Morecambe,  Lanc-ashire.  where  the  con- 
duit .system  is  barred  owing  to  the  possibility  of  inter- 
ference with  the  service  by  incursion  of  the  s»>a.  not  to  mention 
the  high  cost  of  such  an  installation,  and  where  the  overhead 
svstem  is  regarded  as  a  menace  to  the  scenic  surroundings, 
the  battery  tram  will  be  of  great  service.  Horse  trams  have 
operated  successfully  for  uumy  years.  With  the  advance  of 
time  electric  traction  has  been  .s(M-iously  discussed,  with  the 
result  that  a  .scheme  for  installing  b;ittery-driven  trams  \vas 
considered,  wherebv  a  capital  expenditure  of,  approximately, 
£18,000  was  involve<l  for  the  installation  of  twelve  fifty-six- 
passenger.  double-deck  trams,  and  the  necessai-y  depot  com- 
plete with  charging  equipment  and  the  extension  of  mams. 
The  running  costs  were  gu:irantee<l  not  to  exceed  SJd-  per 
car  mile,  covering  write-off  of  capital,  labour,  and  all  running 
charges.  If  this  installation  is  made  it  will  be  the  first  of 
its  kind  in  this  coimtry,  but  there  are  existing  trams  working 
OQ  this  principle  in  the  United  States.    It  is  interesting  to 
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note  that  battery  rail  cars,  capable  of  carrying  forty  passengers 
with  a  total  weight  of  fifteen  tons,  average  a  current  con- 
sumption of  600  watt-hours  per  car  mile;  maximum  speed 
thirty  miles  per  hour-;  miles  per  charge  of  battery  100. 

The  battei-y  omnibus  will  probably  prove  to  be  the  more 
popular  method  of  building  up  routes,  prior  to  the  extension 
of  a  full  tramway  service,  owing  to  its  cheaper  installation 
and  greater  mobility.  These  'busee  are  already  installed  in 
Southend,  South  Shields,  York,  West  Bromwich,  and  Lough- 
borough. In  the  first  three  instances  the  results  have  been 
very  gratifying,  the  vehicles  not  only  having  given  a  highly 
satisfactory  service,  but  the  low  running  costs  expected  having 
been  proved  conclusively.  At  8outhend-on-Sea,  where  one 
battery -driven  'bus  was  installed  to  run  on  equal  terms  with 
a  fleet  of  petrol  and  petrol-electric  'buses,  a  saving  of  2d.  per 
mile,  plus  halfpenny  profit  to  the  electricity  department, 
making  a  net  saving  of  2Jd.  per  mile,  has  been  shown  in 
favom-  of  the  battery  vehicle. 

At  South  Shields  I  find  that  the  current  consumption  per 
mile  varies  between  1.63  and  '2.10  units,  the  variation  being 
specially  noticeable  owing  to  the  road  surface  conditions 
encountered  and  variable  weather.  The  maintenance  charges 
have  proved  very  slight,  and  with  such  a  low  average  weekly 
revenue  as  .5.92d.  the  service  covers  expenses. 

At  York  Mr.  Hame  announces  that  the  four  Edison  'buses 
have  run  13,600  miles  with  an  overall  energy  consumption  of 
1.1  units  per  mile. 

The  installation  of  'buses  at  West  Bromwich  and  Lough- 
borough has  only  recently  been  made,  consequently  running 
costs  are  not  yet  available.  They  will  be  of  special  interest, 
as  they  are  to  cover  routes  previously  occupied  by  petrol- 
driven  chassis. 

The  ideal  method  of  employing  these  vehicles  is  to  fix  a 
terminus  at  which  point  the  vehicle  awaits  passengers  for  a 
few  minutes.  Here  current  can  be  taken  at  a  high  rate  of 
input.  The  time  taken  to  replace  sufficient  current  (at  sis 
times  the  normal  rate)  to  cover  one  mile  of  even  road  surface 
is  one  and  a  half  minutes.  Therefore,  a  stay  of  four  and 
a  half  minutes  will  in  many  cases  replace  sufficient  current  to 
cover  the  major  part  of  a  journey.  At  Southend-on-Sea  it  is 
no  infrequent  occurrence  for  the  battei-y  'bus  to  return  to  its 
garage  at  night  with  no  more  than  40  ampere-hours  used  out 
of  a  total  capacity  of  300  ampere-hours  after  a  day's  journey 
of  100  miles.  Where  "boosting"  facilities  cannot  be 
arranged,  a  larger  size  battery  may  be  necessarj- ;  but  a  mile- 
age per  day  of  45  to  60  miles  could  easily  be  accomplished, 
provided  the  district  is  not  of  an  extremely  hilly  nature. 
Upon  hills  the  vehicle  proceeds  at  a  reduced  pace,  and  where 
considerable  gradients  are  met  this  is  sometimes  reduced  to 
little  more  than  a  crawl.  It  should  be  appreciated,  however, 
that  it  is  possible  to  run  'buses  under  these  conditions  at  a 
running  cost  which  will  render  light  services  profitable,  or 
at  least  self-supporting,  whereas  either  petrol  or  petrol- 
electric   'buses  would  prove  uncommercial. 

It  must  not  be  assumed  that  the  battery  vehicle  is  incapable 
of  speed ;  speed  can  be  accelerated  provided  the  current  supply 
is  in  proportion  to  the  distance  to  be  traversed.  'The  "elec- 
tric" has  been  develojjed  to  travel  at  a  useful  speed  under 
the  most  economical  conditions.  It  is  a  peculiarity  of  the 
vehicle  that  when  under  way  it  appears  to  be  journeying  at 
a  much  slower  speed  than  the  mileage  really  registered. 
Including  stops,  it  has  been  found  capable  of  averaging  a 
speed  of  7i  miles  per  hour.  This  compares  very  favourably 
with  the  Londoii  'bus,  whose  average  rate  of  travel  is  approxi- 
mately eight  miles  per  hour.  It  seems  unwise  to  develop  a 
new  route  under  speed  conditions,  which  can  only  result  in 
a  short  life  owing  to  the  high  running  costs.  The  servi.ce  will 
be  much  better  appreciated  if  it  is  run  upon  conditions  which 
the  route  can  afford,   thereby  ensuring  permanency. 

WTiere  the  district  is  .so  scattered  that  a  vehicle  becomes 
a  matter  of  necessity  to  the  manager  when  doing  his  roimd 
of  insi>ection,  an  electric  roadster  or  coup6  seems  an  ideal 
car  to  suit  his  purpose. 

But  for  the  condition  of  the  country  during  the  past  year 
a  new  vehicle  would  have  been  placed  upon  the  market  suited 
for  the  conveyance  of  members  of  the  staff  on  their  duties. 
'Hiis  vehicle  is  designed  on  vciy  light  lines  similar  to  the 
petRjl-cycle  cars,  which  have  beox)me  so  popular.  It  is 
believed  that  such  a  vehicle  would  find  much  favour  as  a 
mean.4  of  conveying  inspectors,  also  for  the  collection  of 
liippfTH,  di«tributioii  of  tickets,  etc.,  etc.  ITiis  vehicle  it  is 
Iroix^d  will  not  exce<'d  a  cost  of  ^£.300.  Upon  a  similar  chassis 
will  \x:  mounted  a  trade  bixly  of  the  box  variety.  Tliis  has 
bec-n  specially  designed  for  the  use  of  tramway  departments 
in  connection  with  their  parcel  deliveiy  servic/'.  Here,  again, 
low  pricei  has  been  given  the  utmost  consideration— initial 
r.mt  will  1)0  approximately  £270.  So  great  will  be,  the  advan- 
tage of  such  n  vehicle  to  parc<d  delivery  services  that  it  seems 
likely  a  number  will  be  employed  once  the  low  running  costs 
have  boen  Huitably  deiiionstrntcd.  As.suming  that  an  average 
mileage  of  30  miles  i)er  day  is  accompli.shed  during  300  davs 
per  annum,  and  current  can  l>e  obtainc<l  at  Id.  per  unit, 
including  current,  tnnintenance,  tires,  insurance,  depreciation 
(seven  years),  and  intcre.it  at  an  average  rate  of  6  per  cent., 
I  lie  total  running  costs  will  not  exceed  2jd.  per  mile. 

The  tramway  dcp.irtments  of  Ilford,  Herby,  and  Belfast 
'in|.ii.y  buttery-driven  tower  wagons,  each  of  which  amply 
HiitiHficH  their  requireinents.  These  vehicleH  have  a  speed  of 
from  II  to  12  iiiile«  j»er  hour,  which  is  generally  found  buCB- 
eicnl  for  the   traffic   to  be  ncgotiuted.     When  out  of  Bcr\'ic« 


the  opportunity  is  seized  to  revive  the  batteiy.  The  mileage 
available  per  cliarge  is  from  40  to  45  miles,  which  has  proved 
more  than  suflicient  for  a  day's  work. 

The  battery  will  provide  cuirent  for  operating  electric  drills, 
saws,  and  riveters  for  bonding,  and  any  other  small  tools  in 
which  either  power  or  heat  is  required.  It  will  be  easily 
realised  what  an  immense  advantage  it  is  to  the  testing  engi- 
neer to  have  a  large  capacity  battery  at  70  volts  available  at 
any  section  or  feeder  pillar  for  testing  purposes  during  times 
when  the  network  is  dead. 

For  maintenance  of  the  track  and  road  repairs  a  vehicle  of 
two  or  three  tons  carrying  capacity  would  be  of  great  general 
utility.  For  carrying  materials  such  as  pillars,  setts,  and 
other  weighty  equipment  required  on  permanent  tracks  or 
extensions  this  vehicle  will  do  all  that  is  required,  and  by 
provision  of  an  interchangeable  tank  body  of  500  gallons 
capacity  a  further  field  of  usefulness  will  be  provided  for 
watering  at  any  time  when  current  is  not  available.  This 
same  vehicle  has  been  utilised  for  carrying  cables  and  drawing 
them  into  the  ducts.  It  may  sometimes  be  found  useful  for 
removing  cars  from  a  section  where  a  breakdown  has  occurred, 
thus  releasing  the  vehicles  to  proceed  on  their  journey. 


In  the  short  discussion  which  followed  Mr.  Watson's 
r6sum6  of  the  paper,  Mr.  W.  T.  Robson  mentioned  his  satis- 
factory experience  of  the  working  of  battery  'buses  at  South 
Shields.  Such  a  'bus  wo\ild  mount  a  short  steep  gi'adient  as 
quickly  as  a  petrol  'bus,  but  on  long  steady  gradients  its 
speed  fell  off  seriously,  and  this  would  have  to  be  altered. 
It  was  excellent  for  service  on  flat  roads,  such  as  those  round 
Y'ork,  and  the  passengers  liked  it.  The  Shields  battery 
'buses  gave  no  trouble  in  maintenance,  and  were  charged  at 
night  by  unskilled  labour.  The  only  maintenance  work  was 
the  cleaning  of  controller  contacts  and  filling  up  the  batteries 
once  a  week.  The  design  was  very  good  indeed,  and  he  asked 
whether  it  would  not  be  possible  to  overcome  the  speed 
difficulty  by  the  introduction  of  an  arrangement  for  switching 
extra  cells  in  on  hills.  The  cost  of  the  battery  'bus,  however, 
was  very  much  too  high,  and,  unless  it  was  reduced,  petrol 
'buses  would  be  adopted  in  preference. 

Mr.  Harvey  recommended  every  tramway  manager  to  get 
a  battery  tower  wagon.  The  one  used  on  his  own  undertaking 
cost  about  £675,  and  had  a  speed  of  some  10  to  12  miles  an 
hour.  In  addition  to  its  normal  work,  it  would  lift  a  60  ft. 
tramway  rail;  it  had  given  no  trouble  in  service. 

Mr.  Wyld  referred  to  the  tests  carried  out  at  Hampstead 
with  electric  dust  vans  and  to  the  considerable  saving  in  cost 
experienced  over  horse  traction. 

Mr.  Watson,  in  reply,  said  exi>ei"iments  were  being  made  to 
overcome  the. speed  difficulty  referred  to  by  using  change- 
speed  gear.  He  suggested  that  extra  cells  w-ould  intro<luc«  diffi- 
culties in  the  charging,  etc.  He  agreed  that  high  first  cost 
was  an  obstacle,  but  those  who  paid  the  price  did  not  seem  to 
be  dissatisfied  w'ith  the  result.  In  conclusion,  he  mentioned 
that  the  Derby  tramways  were  now  using  an  electric  tower 
wagon  and  were  considering  the  purchase  of  battery-driven 
'buses. 

Mr.  England,  in  closing  the  meeting,  said,  in  reference  to 
the  prevailing  difficulty  in  obtaining  tramway  material,  that 
some  concerns  were  very  short,  and  as  an  Association  they 
must  press  the  Governnlent  to  facilitate  delivery  of  such 
material.  Further,  in  order  to  save  expense,  etc.,  it  was 
intended  to  ask  the  Board  of  Trade  to  incorporate  any  pro- 
posals for  extension  of  time  for  can-ying  out  Provisional 
Orders,  etc.,  in  one  Act. 


CORRESPONDENCE. 


Letters  received  by  «.«  after  6  p.m.  on  Tuesday  cannot  appear  until 
the  fiillowing  week.  Correspondents  should  forward  their  commnni- 
cations  at  the  earliest  possible  moment.  A'o  letter  can  be  published 
unless  we  have  the  tcriter's  name  and  address  in  our  potsession. 


Electric  Power  In  lodia. 

I  note  that  the  columns  of  your  issue  of  May  28th  oontaio 
an  abstract  of  the  paper  written  by  Mr.  H.  R.  Speyer  on 
"Electric  Power  in  India." 

Tliis  paper  contains  so  many  statements  which  are  likely  to 
mislead  your  readers  that  1  think  it  is  the  duty  of  British 
manufacturers  to  draw  attention  to  these  statement^  and  to 
the  author's  interest  in  flerman-m.ido  plant. 

For  several  years  prior  to  the  d.ite  of  Mr.  Sjieyer's  paper, 
ho  represented  in  India  the  interests  of  the  Lahmeyer  Electric 
Co.,  and  latterly,  on  the  amalgamation  of  (his  company  with 
the  A. E.G.  Co.,  the  interests  of  the  (ximbincd  C(Uicvrn.  which 
was  known  under  the  joint  name  of  the  "  A.l''..Ci.  Lahmeyer 
Co."  During  this  i)eriod  Mr.  Speyer  ncte<l  in  a  dual  capacity 
as  consulting  engineer  and  also  as  reprowntativo  of  the  above 
conoMn,  and  claims  to  have  iniix)rte<l  from  Oormnny  electricnf 
plant  aggregating  about  20,000  n.r.  for  vari<nis  customers, 
whom,  pix'sumably,  he  wsie  advising  in  his  capacity  as  a  con- 
sulting engineer. 

One  would  imagine  from  reading  Mr.  Rpeyer'a  paper  that 
Germany  and  the  Continent  bod  supplied  the  great  bulk  of 
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the  electrical  tuacbinerj'  which  has  been  installed  ia  India 
during  recent  years.  He  states  that  a  very  large  portion  of 
the  electrical  plant  installed  in  India  ha.s  been  supplied  from 
the  Continent,  and  goes  on  to  give  figures  in  regard  to  a  few 
of  the  generating  stations  in  India  showing  where  this  plant 
hart  been  installed.  A  reference  to  the  official  Government 
IMiblicatious  in  reganl  to  m.achincry  imports  throws  a  very 
dilVerent  light  on  the  state  of  affair's. 

During  1908-09  the  total  value  of  electrical  machinery  iin- 
I'lirte^l  into  IncUa  was  approximately  36  lacs,  and  of  this 
.iiuount  Germany's  portion  was  Rs.  (59,000/-;  that  is  to  say, 
under  2  per  cent. 

In  the  following  year  the  figures  were  approximately  32  lacs 
total,  and  one  lac  from  Germany,  i.e.,  a  little  over  3  per  cent. 

In  1910-11  the  total  was  4'J  lacs,  of  which  Germany's  portion 
amounted  to  seven  lacs;  and  in  the  following  year  the  total 
was  4'J  lacs,  of  which  Germany  supplied  4i  lacs. 

It  will  thus  be  seen  that  the  amount  of  electrical  machinery 
imported  from  Germany  during  the  above  years  averaged 
considerably  less  than  10  per  cent.,  and  during  the  same 
perio<l  Great  Britain  supplied  betw-een  80  and  90  per  cent,  of 
the  electrical  machinery  sent  into  India. 

It  is  interesting  to  note,  compaiing  the  oflicial  figures 
with  statements  which  have  been  made  by  Mr.  Speyer  of  the 
amount  of  business  that  he  himself  had  done  for  the  A. E.G. 
l^ahmeyer  Co.,  that  he  must  have  been  responsible  for  im- 
porting at  least  nine-tenths  of  the  Continental  machinery 
which  came  into  India. 

After  making  misleading  statements  as  to  the  position  of 
British  Trade  in  India  in  electrical  machinery,  Mr.  Speyer 
proceeds  to  make  a  wholesale  condemnation  of  British  methods 
of  business,  British  designs  and  workmanship,  and  British 
enterprise. 

To  leave  such  statements  as  he  makes  uncontroverted  would, 
in  my  opinion,  barm  the  interest  of  British  trade  in  India,  as 
the  average  purchaser  reading  this  paper  would  certainly 
obtain  the  impression  that  he  would  be  much  better  served 
in  every  respect  by  obtaining  machinery  from  the  Continent. 

It  is  not  possible  to  get  official  figures  in  regard  to  the  res- 
pective character  of  British  and  German  machinery  in  the 
same  w'ay  as  it  is  of  respective  amounts  of  machinery  imported, 
but  those  of  us  who  have  a  knowletlge  of  the  electrical  busi- 
ness in  this  country  are  aware  of  several  cases  of  bad  break- 
downs of  German  machinery  and  of  several  cases  of  equally 
bad  design  of  plant  installed  in  some  mills,  and  I  do  not  hesi- 
tate to  say  that  the  proportion  of  failures  to  the  amount  of 
machineiy  inlport<?d  is  considerably  higher  in  the  case  of 
Continental  machinery  than  in  the  case  of  British-made  goods. 

German  machinery  has  been  imported  into  this  country 
mainly,  if  not  entirely,  by  price-cutting.  The  largest  elec- 
trical generators  in  India  are,  unfortunately,  of  German  make, 
and  a  serious  breakdown  has  occurred  on  one,  at  least,  of 
these  machines  such  as  would  have  made  any  British  manu- 
facturer ashamed  of  his  firm's  work. 

We  all  welcome  candid  criticism  and  a  straightforward  state- 
ment of  manufacturers'  mistakes;  such,  for  instance,  as  is 
given  in  the  paper  which  you  recently  published  by  Mr.  J.  11. 
Bider  is  welcomed,  as  it  leads  to  a  general  advance  in  the 
science  of  electrical  engineering. 

Mr.  Speyer's  paper  contains  little  useful  information.  I 
have  shown  how  erroneous  some  of  his  pubUshed  figures  are, 
and  the  remainder  of  his  paper  also  contains  a  number  of 
quite  misleading  statements  regarding  the  position  and  pros- 
pects of  electrical  business  in  this  country. 

I  win  not  take  up  more  of  your  space  by  further  detail  in 
regard  to  these  points,  but  hope  that  you  will  give  this  letter 
space  so  that  those  ignorant  on  the  subject  may  not  be  misled 
by  the  contents  of  Mr.  Speyer's  paper,  and  may  take  note  to 
obtain  confirmation  of  any  statements  made  therein  before 
accepting  .them  as  accurate. 

Accuracy. 

Calcutta,  June  'Hih,  1915. 


In  your  issue  of  May  28th  you  publish  the  first  portion  of 
the  paper  on  the  above  subject  written  by  Mr.  H,  E.  Speyer, 
and  recently  published  in  the  Journal  of  the  Institution  of 
Electrical  Engineers.  When  the  particular  issue  of  the  Journal 
in  which  the  paper  appeared  was  received  by  members  of  the 
Institution  in  India  it  caused  a  great  deal  of  indignation,  owing 
to  the  entirely  erroneous  impression  which  the  author  con- 
veyed therein  as  to  the  state  of  the  electrical  business  in  India, 
and  generally  to  the  numerous  mis-statements  of  facts  made 
by  him.  A  meeting  of  the  Calcutta  Local  Section  of  the 
In.stitution  was  at  once  held  in  order  to  discuss  the  paper, 
and  a  report  of  the  proceedings  has  been  transmitted  to  the 
Secretary  in  London,  together  with  a  request  that  before 
papers  on  matters  concerning  India  are  accepted  for  reading 
or  pubhcation  at  home,  members  in  India  may  have  an  oppor- 
tunity of  expressing  an  opinion  upon  them. 

Mr.  H.  R.  Speyer,  the  author  of  the  paper  under  reference, 
was  the  agent  in  India  for  the  A. E.G.  and  Lahmeyer  corrt- 
panies  until  shortly  before  he  wrote  the  paper,  and  he  is  still 
the  distributing  agent  in  India  for  an  American-made  motor 
car  (the  "  Hubmobile  "),  so  that  it  is  a  little  difficult  to  sec 
at  first  sight — but  at  first  sight  only — why  he  now  poses  as  a 
patriotic  Englishman,  urging  British  manufacturers  to  wake 
up,  and,  presumably,  to  appoint  him  as  their  agent  in  India. 
This,  also,  although  he  now  describes  himself  as  a  "  consult- 
ing engineer." 


It  IS  not  posaiblo  in  the  confined  space  of  a  letter  to  report 
fully  rcganhng  the  meeting  held  in  Calcutta,  but  practically 
every  statement  in  the  paper  was  refuted  and  proved  to  be 
wrong;  and,  in  view  of  the  extended  publicity  which  you  have 
given  to  the  paper  by  publishing  it,  I  trust  that  vou  will  also 
hnd  space  for  this  letter,  indicating  the  true  state  of  alTairs 
I  enclose  my  card     and  remain.  Sirs, 

British  Representative. 

Calcutta,  June  2ilh,  1915. 


I  note  in  your  issue  to  hand  by  this  mail  (dated  May  2Sth) 
that  you  have  published  a  first  instalment  of  the  paper  writt<>n 
lor  the  I.E.B.  by  Mr.  H.  B.  Speyer. 

Everyone  connecttnl  with  the  electrical  business  here  is  sur- 
l)riscd  that  the  Institution  should  have  published  under  pre- 
.sent  conditions  a  jiaper  emanating  from  one  who  is  looked  on 
here  as  an  alien  onemy.  The  author  for  some  years  repre- 
sented two  of  the  large  German  firms  licre,  and  even  now  finds 
his  chief  employment  in  selling  American  automobiles,  so,  to 
put  it  mildly,  it  is  the  height  of  presumption  for  him  to  pre- 
tend any  personal  interest  in  the  welfare  of  British  trade  in 
India. 

Had  the  paper  any  real  merit  there  might  have  been  some 
excuse  for  its  publication,  but  it  is  full  of  inaccuracies,  and 
gives  an  absolutely  false  impression  of  the  real  state  of  things 
out  here. 

Many  of  the  false  statements  were  recorded  in  a  discussion 
of  the  paper  at  the  local  centre  of  the  I.B.E.,  and  it  is  hoped 
that  the  proceedings  of  this  meeting  will  be  pubUshed  in  the 
I.E.E.  Journal.  If  this  is  done,  I  trust  that,  as  you  have 
published  the  original  paper,  you  will  also  find  space  for  a 
digest  of  the  discussion  on  it  in  order  to  give  your  readers  a 
chance  of  finding  out  what  local  members  think  of  Mr. 
Speyer's  paper. 

"A  Ditcher." 

Calcutta.  June  -lith,  1915. 


Shortage  of  Labour. 

In  view  of  the  great  need  of  men  for  industries  in  England, 
permit  me  to  point  out  that  there  are  thousands  of  genuine 
unemployed  here  in  Australia,  and  a  great  many  of  these 
would,  I  am  sure,  be  pleased  to  accept  work  in  England. 
Many  of  these  men  would  be  in  a  position  to  pay  theii-  own 
fare  by  steamer,  and  I  would  suggest  that  some  of  the  leading 
firms  in  the  United  Kingdom  should  form  a  committee  to  deal 
with  the  subject. 

If  advertisements  were  inserted  in  the  leading  daily  papers 
in  Australia,  I  am  convinced  that  plenty  of  suitable  men  would 
reply.  I  enclose  a  cutting  from  a  Sydney  daily  paper  which 
deals  with  this  subject. 

London  Lad. 

[The  cutting  shows  that  the  percentage  of  unemployment, 
according  to  Trade  Union  returns,  rose  from  5.9  in  February, 
1914,  to  12  in  February,  1915,  and  the  latter  figure  takes  no 
account  of  men  who  were  working  short  time  or  were  out  of 
w'ork  for  less  than  three  days  during  the  last  full  working 
week  of  the  month.— Eds.  Elec.  Rev.] 


American  Trade. 

I  .shall  be  glad  if  you  will  give  the  following  remarks  space 
iu  your  publication,  as  I  am  sure  they  will  lead  to  a  better 
understanding  between  American  manufacturers  of  insulated 
wire  and  prospective  British  consumers. 

The  present  abnormal  position  of  affairs  has  placed  the 
British  manufacturers  where  they  must  back  up  their  Govern- 
ment with  every  ounce  of  assistance,  and,  therefore,  the 
commercial  demands,  both  their  own  and  European  neutrals', 
must  go  by  the  board.  Consequently,  those  suil'ering  from  the 
want  of  such  supplies  must  turn  to  probably  the  only  source 
they  can  get  them  from,  and  that  is  the  United  States.  Business 
here  for  the  last  year  has  not  been  any  too  good,  and  there- 
fore American  factories  welcome  such  inquiries  w-ith  a  certain 
amount  of  enthusiasm.  These  inquiries  are  beginning  to  pour 
in  rapidly,  and  it  is  at  this  point  that  I  wish  to  point  out  a 
way  to  smooth  over  the  discrepancies  arising  from  the  differ- 
ences in  nomenclature  between  the  two  countries. 

Old  England  is  a  very  conservative  country  in  its  preference 
for  its  own  standards,  but  so  also  is  New  England,  and  if  the 
latter  is  to  be  of  any  assistance  to  the  former,' and  that  for 
probably  only  a  temporary  period,  it  will  be  necessaiy  to  con- 
sider to  some  extent  how  the  latter  is  fixed  in  its  machinery 
and  equipment.  Thus,  for  instance,  the  Brown  and  Sharpe 
(B.  &  S.)  gauge  is  universal  on  copper  wire,  and  sectional 
area  is  considered  in  terms  of  the  "  circular  mil,"  and  notthe 
square  inch.  We  prefer  to  strand  regularly,  namely  7  wires, 
19,  37,  61,  91,  127,  169.  and  so  on,  or,  where  extra  flexibility 
is  required,  use  these  figures  and  units  of  3  wires,  7,  or  19. 
Paper  over  strands  are  made  by  some  concerns,  although  there 
are  many  who  do  not  like  it.  Only  one  class  of  wire  ever  uses 
a  compound  as  rich  as  40  per  cent,  pure  Para  rubber  for  cover- 
ing purpo.ses,  and  that  is  for  the  United  States  Government 
specifications,  the  navy,  and  .some  of  the  army  departments; 
railuav  signal  wires  take  .SO  per  cent,  and  twenty  year.s' experi- 
ence in  this  lino  has  shown  this  prn|virtion  to  be  as  good  as 
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any,  for,  to  the  writer's  knowledge,  there  are  many  stretches 
of  hundreds  of  miles  of  signal  wires  exposed  to  all  weathers 
along  railroad  tracks  in  this  country  which  are  still  giving 
good  service,  with  no  sign  of  deterioration,  and  which  have 
boon  up  for  a  longer  period  than  that.  The  grade  known  as 
"  Xatioual  (Jode,"  which  is  used  for  house  wiring,  is 
supposed  to  contain  20  per  cent.,  but  judging  from  the  prices 
paid  at  present  it  w'ould  be  diflicult  to  understand  how  it 
would  be  possible  to  put  any  in  at  all  and  be  able  to  sell  at 
the  prevailing  rate.  Recovered  tire  stock  is  practically  the 
base,  with  the  necessary  fillers  and  vulcanising  mediums.  Any- 
how, the  stuff  stands,  so  what  is  the  use  of  bettering  it?  I 
am  euclo.sing  two  copies  of  the  "Code"  rales  governing  the 
manufactm'e  in  case  any  of  your  readers  care  to  look  over 
them. 

Bitumen  compound  has  not  obtained  a  foothold  in  this 
country,  but  paper  is  used  on  almost  all  underground  feetler 
work,  and,  in  fact,  anywhere  where  lead-encased  cables  are 
possible.  Rubber  is  rather  too  expensive,  although  there  are 
some  who  use  it.  There  are  cases  of  varnished  cambric,  but 
this  style  of  insulation  is  not  called  for  very  much.  Multi- 
phase cable  of  all  kinds  and  "  split  insulation  "  are  used  as  in 
Europe.  There  ai'e  some  factories  which  can  make  the  steel 
taped  type  of  cable,  among  the  larger  ones. 

Insulations  are  what  are  known  as  "solid";  that  is.  there 
i.?  very  little  call  for  "cored"  cable,  with  an  inside  of 
Para  pure,  and  another  of  vulcanised  rubber,  and  as  for  the 
triple  cover,  as  per  the  British  Navy  standard,  there  is  no 
such  thing.  We  used  to  have  fads  of  this  kind,  white  core, 
red  core,  and  others,  but  these  have  died  out  now,  with  the 
exception  of  some  in  the  Government  specifications,  and  this 
is  only  in  the  case  of  a  pure  rubber  core  next  the  conductor, 
which  is  supposed  to  prevent  the  sulphur  from  attacking  the 
copper.  This  bugaboo  has  long  since  died  a  natural  death, 
for  no  couiix>uuder  puts  more  sulphur  into  his  mixture  than 
is  necessary  to  vnrlcanise  the  mass,  so  there  cannot  be 
any  left  to  do  any  harm,  except  in  the  smallest  of  conductors. 

I  am  Standing  under  separate  cover  other  specifications,  such 
as  those  for  railway  signals,  and  some  of  the  traction  com- 
panies, so  that  any  of  your  readers  who  are  contemplating 
purchases  from  us  will  be  able  to  look  them  over  and  make 
them  fit  in  with  what  they  want.  And  as  long  as  they  can 
do  this  without  complicating  theii"  demands  w'ith  what  are, 
to  us.  "  unknown  quantities,"  I  am  sure  all  of  the  manufac- 
turers will  be  glad  to  sell  as  much  as  possible.  Keep  to  the 
B.  &  S.  gauge  and  the  circular  mil,  and  don't  complicate  with 
the  mm.   under  any  circumstances,   and  all   will  go  well. 

There  are  several  reliable  testing  bureaux  which  are  compe- 
tent to  see  that  orders  are  O.K.  before  they  leave  this  country, 
and  the  use  of  them  is  somewhat  necessary,  because  Ameri- 
cans do  not  care  to  do  export  business  except  on  the  terms  of 
"  Cash  with  bill  of  lading,"  New  York  (or  other  convenient) 
bank. 

Prospective  British  customers  will  find  the  prices  very 
moderate,  as  there  are  a  great  number  of  factories  on  this 
side,  more  than  50,  in  fact,  and  75  per  cent,  of  these  are  on 
or  near  the  .Atlantic  seaboard.  Prices  are,  therefore,  on  a 
very  comi>et.itive  basis,  and  consequently  companies  are  keen 
on  getting  all  the  business  they  can  at  a  low  margin  of  profit. 

I  have  made  this  letter  .somewhat  longer  than  I  intended, 
but  I  wi.sh  to  make  my.self  as  clear  as  possible;  and  in- case 
there  is  anything  I  can  do  to  help  a.  prospective  purchaser 
out.  you  are  quite  at  liberty  to  give  my  address  to  him  and 
I  will  do  all  I  can. 

E.  W.  Stevenson. 

Brooklyn,  N.Y.,  July  9lh,  1015. 


LEGAL. 


OsRAM  Lamp  Litigation. 
I  Concluded  friiin  page  70.) 
Ji;nr,.Mi;.NT  was  dolivcrod  in  the  Chancery  Division  in  this 
action  on  Tuesday,  July  20th.  In  the  cour.sc  of  his  judgment, 
Mr.  Justice  Joyce  said :  This  is  an  action  for  an  alleged 
infringement  of  a  patent.  No.  2:1899  of  1904.  This  patent, 
aii.ong  others,  was  judicially  cxmsidorcd  by  Mr.  Justice  War- 
rirglfm  in  the  action  of  Osram  Lamp  Works,  Ltd.  v.  the  "  Z  " 
Klectric  Co.;  the  defendants  in  that  case  were  entirely  dif- 
ferent from  the  defemlants  in  the  jircwnt  case,  and  were  held 
to  liave  infringed.  Tlio  validity  of  tlio  patent,  which  was 
disputed,  was  upon  the  evidence  tlioro  uphold  .is  against  those 
defendantH.  There  was  no  ap[>eal  from  the  decision  of  Mr. 
Justice  Warrington,  as  I  understand,  the  case  l>eing  settled, 
as  is  not  infrequent,  by  the  defendants  taking  a  licenc<'.  The 
iircflent  ca.se,  I  am  warned,  is  to  go  to  the  Hou.'se  of  Lords, 
fho  patent  in  the  present  case  is  for  "  Improvements  relating 
to  the  mnnuf.icture  of  incandes<'ent  electric  lamps. "  To  a 
great  exUmt  it  is  what  I  nny  call  a  chemical  pati>nt;  and  I 
at  one*  statt;  that  I  am  notlxmnd  to  he  nn  expert  in  chemistry, 
or  in  anything  else,  for  the  matter  of  that,  '{"he  Court  acts 
<in  the  opinion  of  cxix>rt«  whose  qunlificntiong  can  be  tested 
by  croflfl-exnmination,  and  welRhfl  the  evidence  eo  given  and 
t<-iitod.  PremiitiDa  that,  I  may  say  there  are  two  claima  by 
this  patentee.     The  first  claim,  I  think,  is  for  the  product. 


and  then  the  second  claim  is  really  for  the  process  of  makiiig 
the  product.  But  this  patent,  according  to  my  reading  of  it, 
if  and  so  far  as  valid  at  all,  is  only  valid  as  a  patent  tor  the 
manufacture  of  tungsten  filaments  by  the  meth<jd  or  process 
or  series  of  processes  particularly  described  in  the  specifica- 
tion. The  patent  is  not  merely  for  making  a  tungsten  fila- 
ment, but  it  is  for  making  by  the  method  or  processes 
specified  in  the  specification,  and  in  my  opinion,  for  nothing 
else.  It  appears  by  the  evidence  that  the  usual  manner  of 
forming  filaments  there  referred  to,  as  I  understand,  was  to 
make  the  materials  into — hardly  a  paste,  but  a  compound 
of  the  consistency  of  thick  treacle,  and  to  squirt  thjs  through 
a  glass  nozzle  into  alcohol,  whereupon  the  liquid  coming 
from  the  nozzle  into  the  alcohol  becomes  set  as  a  firm  jelly, 
and,  having  st<Jod  for  a  short  time,  is  hardened  and  tenacious 
and  capable  of  being  handled.  Then  the  patent  proceeds : — 
"  .\nd  they  are  then  carbonised,  in  some  cases  after  deuitration 
has  previously  been  effected."  I  do  not  think  those  words  "after 
denitration  has  previously  been  effected  "  are  very  material. 
Then  follows  a  paragraph  beginning  at  the  13th  Une  on  page 
3,  it  really  begins  two  lines  earlier;  and  this,  to  my  mind, 
is  a  very  important  part  of  this  si^ecification  :  "  The  filaments 
eo  pi-oduced  and  consisting  of  tungsten  and  carbon  are  then 
submitted  to  the  following  further  treatment.  First  of  all 
the  carbon,  which  has  only  served  as  a  binding  medium,  is 
removed,  by  subjecting  the  filaments  to  the  passage  of  current 
in  an  atmosphere  of  steam  and  hydrogen  and  thus  raising  it" 
— which  in  my  opinion  must  be  the  atmosphere—"  to  a  high 
temperature.  By  this  process  the  carbon  is  completely  oxidised 
.so  as  to  form  carbonic  qxide  and  a  filament  of  tungsten  is  left. 
These  filaments  are  then  rendered  uniform  in  a  manner 
.simOar  to  that  employed  in  the  treatment  of  the  usual  carbon 
filaments,  by  submitting  them  to  the  action  of  current  in  an 
atmosphere  of  volatile  tungsten  compounds  in  the  presence 
of  a  large  quantity  of  hydrogen,  w-hereby  the  tungsten 
deposited  equalises  the  filaments."  Then  there  is  a  sentence 
not  very  important.  I  think  :  "  Tlie  filaments  which  have  been 
rendered  uniform  in  this  way  are  then  sealed  in  gla.ss  bulbs 
in  the  usual  manner." 

The  validity  of  the  patent  in  this  action  has  been  questioned 
Oil  three  or,  possibly,  four  grounds  :  want  of  subject  matter, 
insufficiency  of  the  directions  as  to  the  way  in  which  the 
invention  is  to  be  carried  out,  and  also  want  of  utility  of  the 
process,  or   whatever   it  is  that  is  patented. 

What  is  it  that  the  defendants  do?  Of  the  materials  then- 
use  they  make  a  paste  much  stiffer  than  a  mixture  of  the 
viscosity  of  treacle,  which  paste  is  used  in  the  manner  of 
making  carbon  filaments,  and  this,  if  it  can  be  called  squirt- 
ing, is  squirted  as  described  by  Mr.  Ballantyne.  There  are 
other  processes  after  the  mixing,  but  the  stuff  is  then  rolled 
up  and  put  into  a  chamber  with  a  hydraulic  press  capable  of 
exerting  a  very  high  pressure.  A  die  is  used  consisting  of  a 
diamond  finely  perforated,  and  the  stuff  is  f<n-ced  through  the 
die  by  the  press  so  as  to  make  a  filament,  and  is  directly 
received  on  a  card.  Then  they  are  dealt  with  in  a  certain 
received  on  a  card.  Then  it  is  dealt  with  in  a  certain  way. 
That,  again,  is  from  the  evidence  of  Mr.  Ballantyne. 

W'ith  reference  to  the  carbonisation  of  the  filament  that  is 
produced  by  thus  pressing  it  at  enormous  hydraulic  pressure. 
as  to  whether  it  is  carbonised  or  not  according  to  the  defen- 
dants' process  in  the  usual  manner  there  is  some  dispute.  I 
am  not  going  to  involve  myself  in  a  chemical  discussion  as 
to  whether  it  be  carbonised  m  the  usual  manner  or  not ;  hut 
it  is  denied,  I  think  with  .some  show  of  reason,  that  the 
defendants  do  carboni.se  in  the  usual  manner.  I  have  some 
doubt  as  t<T  whether  they  do  or  not  in  the  manner  indicated 
or  intended  to  be  indicated  by  the  specification.  But  upon  the 
question  whether  the  defendants  take  or  use  the  series  of 
processes  described  in  the  twelve  lines,  beginning  on  page  3, 
line  10,  "  The  filaments  so  produced  and  consisting  of  tungsten 
and  carbon  are  then  subnutted  to  the  i'<il!owing  further  treat- 
ment," or,  indeed,  whether  they  take  any  of  them,  1  do  not 
feel  much  doubt.  Rightly  or  wrongly,  1  do  not  think  they 
use  any  one  of  them.  They  certainly  do  not  pa.ss  current 
through  the  filaments;  they  are  not  subjected  to  the  passage  of 
current  in  an  atmo.spherc  of  steam  and  hydrogen.  In  my 
<ipinion  they  do  not  u.se  an  atmo.sphere  of  steam  and  hydrogen 
in  the  sense  in  which  that  phrase  is  used  in  the  siH'cification 
or  is  intended  by  the  pat^-nteo.  Nor,  indeed,  in  my  opinion. 
d.>  they  use  steam  at  all  in  the  ordinary  sense  of  that  wor(j. 

The  hydrogen  the  defendants  use  is  dry,  but  it  is  .said,  if 
I  understand  the  matter  rightly,  that  though  no  steam  or 
water  vafxmr  is  intro<luced,  an  infinitesimal  auunint  of  water 
vapour,  or.  rather,  of  the  ingredients,  or  some  of  the  ingredi- 
ents, which  together  willi  hydrogen  will  make  water  vapcuir 
or  steam  in  the  true  or  .scientific  sense — not  the  )iopular  s<>n.se 
c'lndition  of  the  materials  nocoivsai-ily  use.  to  form  the  fila- 
ment in  the  process  the  defendants  u.se,  and  in  the  then 
eoiulition  of  the  materials  necessarily  u.se.  to  form  the  fila- 
ment. This  may  be  so.  but  this  is  certainly  not.  in  my 
opinion,  subjecting  the  filament  to  the  pa.ssage  of  oiirrent  in 
an  atmosphere  of  steam  and  hydrogen  as  described  or  indi- 
caUxl  in  the  s|iecificntion ;  nor  in  my  opinion  is  it  an  equivalent 
pr<x'e8S  in  (ho  son.s<<  in  whidi  that  phrasJo  is  used  in  patent 
law;  nor  do  the  defendants  employ  any  of  the  troatmont 
which  comes  under  the  head  of  equalising. 

In  the  circumstances,  e<ving  how  many  and  which  <if  the 
«eric«  of  processes  or  stoixn  prosi'ribed  by  the  specification  are 
omitted  from,  or  not  to  ue  found  in,  tho  method  punsued  by 
the  defendant*  and  allege*!  to  constitute  infringement,  bear- 


Vol.  77.    No.  1,965,  July  23,  1915.] 


THE    ELECTRICAL    REVIEW. 


107 


ing  iu  iiiii\d  uLat  I  buvo  said  before  as  to  what  the  ouly 
patented  invention  here  ia,  1  am  unable  to  bring  myself  to 
the  conclusioQ  that  the  patent  has  been  infringed  by  the 
defendants,  the  onus  being  on  the  plaintiffs;  and  I  hold  that 
it  has  not  been  infringed  and  that  this  action  must  be  dis- 
missed. 

As  to  the  validity,  if  it  were  necessary  for  me  to  go  into 
the  matter  I  have  serious  doubts  not  only  as  to  the  subject 
matter,  bearing  in  mind  what  the  patent  is  for,  but  also  upon 
the  sufficiency  of  the  instructions  in  the  sjiecilicatinn. 

With  reference  to  this,  I  understand  that  ujx)n  more  than 
one  point  Mr.  Justice  Warrington  relied  ui^m  the  evidence  of 
Dr.  Oberlander.  I  think  I  must  say  that  I  was  not  favour- 
ably impresse<l  with  the  manner  in  which  he  gave  his  evid- 
ence. If  I  am  to  con.sider  him  as  appearing  in  the  witness-box 
iu  the  character  of  an  impartial  scientific  expert,  he  did  not 
appear  to  me  to  be  imbiased  or  as  candid  as  I  should  have 
wished,  and  I  am  glad  that  it  is  not  necessary  for  me  to  base 
my  decision  in  this  case  upon  what  I  might  consider  to  be 
the   result  of  his  evidence. 

As  to  want  of  utility,  it  was  not  much  insisted  upon,  but  I 
do  not  understand  that  this  patent  has  ever  been  worked 
commercially. 

Upon  the  whole,  I  consider  that  the  methods  and  series  of 
processes  used  liy  the  defendants  are  so  different  from  those 
particularised  in  the  specification  that  there  is  no  infringe- 
ment, and  this  action  must  be  dismissed  with  the  usual  conse- 
quences. 

Costs  were  granted  on  the  higher  scale.  It  is  understood 
that  notice  of  appeal  will  be  given  without  delay. 


Hamilton  i:  Mabconi"s  Wikeless  Telegraph  Co  .  Ltd. 
(^Continued  from  p,  69.) 
The  bearing  was  resumed  on  Tuesday,  July  13th,  when  Mr. 
Hamilton,  the  plaintiff,  was  further  examined  by  Mr.  Eustace  Hills 
upon  the  agreements  for  the  formation  of  the  new  Australian 
company.  There  was,  he  said,  first  a  provisional  agreement  dated 
1912,  out  of  which  the  agreement  of  1913  resulted.  By  the  agree- 
ment the  price  was  to  be  £41,000,  in  £1  shares,  plus  a  sale  of 
apparatus  ;  the  apparatus  was  subsequently  reduced  into  money, 
so  that  together  the  price  might,  in  round  figures,  be  stated 
at  £55,000,  and  he  claimed  commission  on  that  transaction 
as  well  as  upon  a  number  of  ship  installations  and  upon  certain 
apparatus  sold  to  the  new  company,  who  took  over  existing 
stations  and  purchased  plant  for  new  installations  from  the 
defendant  company.  Witness  gave  details  of  a  number  of  ships 
which  had  been  fitted  with  wireless  by  the  company  during  the 
period  of  his  agreement  of  service  with  them  upon  which  he 
claimed,  he  said,  £10  per  ship  for  the  installation  and  5  per  cent. 
of  the  royalty  subsidy  from  ships  fitted  with  defendants'  instal- 
lation through  orders  secured  by  him.  As  to  certain  ships  the 
defendants'  had  brought  money  into  Court,  and  about  them  there 
was  no  dispute.  His  claim  was  really  under  two  heads — first,  as 
to  lines  as  to  which  defendants  had  not  made  payments,  and 
secondly,  for  certain  additional  ships  on  lines  from  which  they 
admitted  payment  was  due  for  some  ships.  There  was  also  a  claim 
for  an  out-and-out  sale  of  an  installation  for  a  ship,  upon  which 
he  claimed  a  percentage. 

In  cross-examination  by  Me.  Pollock,  K.C,  the  witness  said 
he  claimed  for  any  business  done  by  the  Marconi  Co.  within  his 
territory  at  any  time. 

Asked  what  was  the  limit  of  time  over  which  he  would  con- 
tinue his  claim,  Witness  replied  that  he  should  think  during  the 
whole  of  his  life,  as  when  he  joined  the  Marconi  Co.  he  took  over 
to  them  all  his  basiness  and  all  his  friends.  It  must  not  be  for- 
gotten that  wireless  telegraphy  was  not  an  ordinary  thing  that 
could  be  picked  up  anywhere. 

On  July  14th  Mr.  Hamilton  was  further  cross-examined  by  Mb. 
Pollock.  He  was  unable  to  say  whether  an  installation  set  up, 
which  was  within  the  Admiralty  agreement  of  1903,  would  come 
within  his  agreement,  as  the  question  was  one  which  had  yet  to 
be  decided.  The  Australian  fleet  belonged  to  Australia  ;  but  the 
New  Zealand  ships  became  a  branch  of  the  British  Navy.  It 
depended  upon  the  agreement  made  between  the  Marconi  Co.  and 
the  Admiralty  whether  they  got  something  beyond  the  agreement 
of  1903  as  regards  royalties.  He  would  expect  to  be  paid  on  the 
value  of  the  apparatus  supplied.  For  seven  years  before  his  agree- 
ment with  the  Marconi  Co.  the  British  Admiralty  was  fitting  up 
ships  with  wirelees  installations,  but  at  that  time  there  was  no 
Australian  navy,  and  he  claimed  to  have  been  instrumental  in 
introducing  wireless  telegraphy  to  the  Australian  Government, 
and  the  negotiations  in  regard  to  it  extended  over  a  long  time. 

Mr.  Pollock,  KG  ,  opening  the  case  for  the  defendant  company, 
eaid  that  from  the  plaintiff's  documents  his  claim  now  reached 
something  over  £13,000,  but  it  might  be  that  some  other  sums 
had  to  be  added  to  that,  so  that  very  heavy  liabilities  on  the  part 
of  the  defendants  were  involved.  The  defendants  had  been  found 
by  the  jury  in  the  King's  Bench  to  have  committed  a  breach  of 
their  agreement  with  the  plaintiff,  and  he  (plaintiff)  had  been 
awarded  damages  in  respect  thereof.  But  his  story  now  was 
that  in  addition  to  the  two  or  three  thousand  pounds  awarded  by 
the  verdict  of  the  jury,  he  was  entitled  to  ask  for  a  further  sum  of 
something  over  £13,000  under  the  agreement.  The  work  which 
the  plaintiff  did  within  the  territorial  area  specified  by  the  agree- 
ment was  confined  to  the  period  between  August,  1910,  and  March 
1911,  and  he  said  that  during  that  period  the  work  he  did  for  the 
company  entitled  him  to  the  sum  of  £13,000  beyond  the  amount 
awarded  by  the  jury,  and  that  he  was  further  entitled  for  the 


rest  of  his  natural  life  to  receive  commission  upon  payments  made 
to  the  company  for  work  done  by  them  within  his  territorial 
area.  Commenting  upon  the  terms  of  the  agreement,  oounsel  said 
the  first  point  was  what  right  did  the  contract  give  plaintiff  to  be 
paid  commission  on  sales  effected  by  the  company  for  the  rest  of 
his  natural  life.  It  was  argued  for  the  plaintiff  that  there  was  no 
time  limit,  and  that  it  was,  therefore,  for  the  term  of  the  plaintiff's 
life.  For  the  defence,  he  Coonnsel)  argued  that  it  was  quite 
unnecessary  to  introduce  a  time  limit  because  the  agreement 
contained  a  margin  of  time  in  regard  to  other  matters,  and  it 
was  for  that  time  alone  that  the  defendants  were  liable  to  the 
plaintiff.  In  consideration  of  his  services  to  the  company  and  his 
devoting  the  whole  of  his  time  exclusively  to  the  benefit  of  the 
company,  it  was  agreed  that  the  defendant  should  receive  5  per 
cent,  on  the  gross  value  of  the  sales  effected  by  the  company 
within  the  area  specified,  but  the  agreement  said  only  so  long  as 
he  devoted  himself  to  the  benefits  of  the  company.  The  period  of 
the  contracts  for  the  installation  of  ships  was  10  years.  The 
system  was  to  hire  to  the  shipping  companies  the  Marconi  apparatus, 
in  return  for  which  a  subsidy  of  £2.">0  per  annum  was  paid  in 
most  cases  for  10  years,  and  in  respect  of  each  ship  fitted  the 
plaintiff  was  to  receive  £10  and  5  per  cent,  on  the  subsidy.  That 
could  only  be  meant  to  last  for  the  period  during  which  the  con- 
tract was  running.  It  was  not  always  ten  years  ;  in  some  of  the 
earlier  cases  it  was  for  three  years  only.  It  was  necessary  to  put  a 
time  limit  in  the  case  of  ships,  but  it  was  not  necessary  in  the  case  of 
the  other  business.  The  plainti  ff ,  however,  said  that  he  was  to  receive 
payment  for  ever  and  ever  because  he  had  rendered  services  for  a 
certain  period.  The  agreement  ran  from  May  2nd,  1910,  and  it 
was  alleged  at  the  trial  that  from  July,  1912,  the  defendants  had 
not  properly  treated  the  plaintiff  by  giving  him  information,  and 
that  they  dismissed  him  for  causes  that  were  inadequate.  The 
agreement  said  that  it  was  to  last  for  three  years,  but  it  was  under- 
stood that  it  should  be  for  a  further  term  of  three  years  in  the 
event  of  the  business  being  satisfactory.  The  jury  had  answered 
the  question  as  to  the  damage  the  plaintiff  had  sustained  by  giving 
him  £640  up  to  May,  191.3,  and  for  his  chance  of  a  renewal  £1,700. 
The  jury  had  estimated  the  value  of  the  pecuniary  benefit  from 
January  to  May,  and  the  plaintiff  was  not  entitled  to  say  that  he 
could  go  beyond  that  verdict  and  ask  the  Referee  to  say  that  he 
could  exercise  the  function  of  a  jury  and  assume  that  they  should 
have  awarded  some  other  figure.  As  to  the  second  period  of  three 
years,  the  jury  had  awarded  £  1,700  as  the  value  of  plaintiff's  chance 
of  a  renewal  of  the  agreement. 

In  reply  to  the  Referee,  Counsel  said  that  the  Judge  did  not 
put  it  to  the  jury  whether  plaintiff  was  entitled  to  commission 
during -his  life.  The  point  had  not  been  raised,  nor  was  it  argued 
at  the  trial. 

Mu.  Eustace  Hills  said  that  it  was  more  than  once  stated  in 
the  course  of  the  trial  that  matters  of  construction  except  iu  one 
instance  were  to  be  left  to  the  Referee. 

Me.  Stuart  Bevan  said  that  the  question  of  a  life-long  agree- 
ment was  never  raised. 

Mb.  Pollock,  continuing,  said  that  the  Judge  did  consider  the 
possibility  of  a  renewal.  According  to  the  plaintiff's  case,  it 
seemed  that  they  were  now  only  at  the  beginning  of  things.  The 
claim  to-day  was  for  £13,000,  and  it  was  proposed  to  add  all  the 
years  of  Mr.  Hamilton's  life  to  it.  If  that  were  allowed  he  did 
not  know  where  the  company  would  be  when  Mr.  Hamilton 
died.  It  was  not,  he  contended,  possible  for  Mr.  Hamilton  to 
substantiate  his  claim  of  £2,751  as  commission  upon  the 
amalgamation  of  the  German  company  with  the  Australian  com- 
pany. The  claim  was  made  in  respect  of  what  plaintiff  called  a 
sale  to  the  company,  but  the  transaction  referred  to  was  only  a 
taking  over.  The  amalgamated  company  took  over  the  interests 
of  the  Marconi  Co.  in  Australia  and  those  of  the  German  company. 
That  was  not  like  a  sale  effected.  It  was  simply  the  formation  of  a 
new  company  to  take  over  the  interests  of  both  companies,  and  so 
bring  together  two  competing  companies  in  the  interests  of  both. 
It  was  a  domestic  method  of  handling  the  business  of  both,  but 
the  plaintiff  claimed  £2,751  as  his  commission  on  that  transaction, 
although  he  said  that  by  his  agreement  he  was  to  get  £1,200  a 
year  from  it  as  managing  director.  As  there  was  no  security  of 
tenure  with  regard  to  that  appointment,  the  jury  had  been  asked  to 
say  what  was  the  value  of  the  plaintiff's  expectations  in  that 
direction,  and  they  answered  the  question  by  saying  that  it  should 
be  £1,700.  Dealing  with  the  several  heads  of  claim.  Counsel  said 
that  the  plaintiffs  view  seemed  to  be  that  until  he  came  on  the 
scene  in  1910,  Australia,  so  far  as  wireless  was  concerned,  might  be 
said  to  be  a  dark  continent.  The  true  position  of  things  was  that 
a  contract  was  made  in  1903  between  the  Admiralty  and  the 
Marconi  Co.,  seven  years  before  the  coming  of  Mr.  Hamilton.  The 
Admiralty  had  an  agreement  under  which  they  paid  a  sum  of 
£5,000  a  year  and  £20  down,  for  which  they  had  the  right  to  fit 
up  Marconi  wireless  on  payment  for  the  installation.  The  Admiralty 
was  aware  of  the  importance  of  Marconi's  wireless  telegraphy  in 
1903,  and  they  made  an  agreement  which  lasted  for  1 1  years.  The 
Admiralty  had  the  right  to  provide  and  make  their  own  apparatus. 
There  was  an  item  in  the  claim  of  £9,600  for  the  high  power 
stations,  and  that  was  a  claim  which  Mr.  Hamilton  said  he  made 
because  the  company  wrongfully  withdrew  from  the  contract 
which  they  had  made  with  the  Postmaster-General  with  regard  to 
the  Imperial  wireless  chain.  Under  the  agreement,  which  was  made 
on  July  19th,  1912,  the  sum  of  £G0,0u0  was  to  be  paid  for 
the  installation,  and,  in  addition,  a  royalty  was  to  be  paid. 
What  that  would  amount  to  it  was  impossible  for  anyone 
to  say.  It  was  not  alleged  that  any  stations  under  the  agreement 
had  been  built,  but  it  was  said  that  they  had  the  chance 
of  holding  the  Postmaster-General  to  the  contract,  and  if  they 
had  been  built  they  would  have  gotj  their  money  at  some  time. 
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Plaintiff  said  that  he  wan,  therefore,  entitled  to  claim  the  £9,000 
for  the  two  stations  which  would  have  been  within  his  area,  and 
10  per  cent,  on  the  gross  receipts  which  he  (plaintiff)  put  at 
1 2,000  per  annum  for  each  station.  Why  it  was  put  at  that  figure 
he  (counsel)  did  not  know,  as  there  was  a  Treasury  minute  to  the 
effect  that  no  accurate  forecast  could  be  made  of  the  probable 
receipts.  There  never  was  a  contract  which  started  upon  such 
stormy  waters  as  this  Marconi  contract.  It  was  started  on  .Tuly 
19th  and  had  to  be  ratified  by  the  House  of  Commons.  A  con- 
siderably controversy  arose  upon  the  money  vote,  and  there  was  a 
long  delay.  On  January  15th  the  Marconi  Co.  claimed  to  be 
allowed  to  withdraw  from  the  cDntract.  They  said  that  prices 
had  gone  up,  and  for  that  and  other  reasons  they  asked  to  be 
allowed  to  withdraw  from  the  contract.  It  was  nevertheless 
alleged  that  £9,o0u  was  due  upon  the  price  of  the  stations,  which 
would  have  been  sold  had  the  contract  been  carried  o  it. 
The  words  of  the  agreement  were,  however,  that  he 
was  to  receive  5  per  cent,  on  all  sales  effected  by  the  company, 
and  these  sales  were  not  effected.  After  a  Committee  had  been 
sitting  a  long  time  Mr.  Herbert  Samuel,  the  Postmaster-General, 
as  he  then  was,  on  July  2nd  announced  that  he  did  not  intend  to 
enforce  the  contract  with  the  Marconi  Co.,  but  Mr.  Hamilton 
wanted  to  say  that  a  sale  was  effected  nevertheless.  His  right  to 
commission  was  only  when  payment  was  received  by  the  company. 
A  more  favourable  contract  was  entered  into  on  July  30th,  1913, 
and  ratified  by  the  House  of  Commons,  but  in  December,  1914, 
the  Postmaster-General  abandoned  the  whole  thing  and  no 
stations  had  been  built  and  no  money  had  been  paid.  The  whole 
scheme  of  the  Imperial  chain,  in  fact,  broke  down,  and  there  was 
no  ground  for  saying  that  any  portion  of  the  £9,600  could  be 
payable  by  the  defendantp. 

The  Referee  said  that  the  reference  to  him  was  as  to  paymtnts 
found  due,  but  a  payment  upon  certain  things  which  had  not 
happened  could  not  be  said  to  be  due.  It  could  not  be  contended 
that  the  money  had  bsen  received  by  the  company,  and  therefore 
the  money  could  not  be  due. 

Mr.  ED.STACE  Hills  argued  that  the  commission  was  due, 
although  the  money  might  not  have  been  received  by  the  principal. 

On  Thursday,  July  15th,  Mr.  Pollock,  resuming  his  speech, 
said  in  regard  to  the  amalgamated  company,  in  respect  of  which 
the  plaintiff  claimed  5  per  cent,  on  £45,000  and  £10,000,  that  the 
amalgamation  was  not  a  sale  at  all,  but  merely  a  rearrangement  of 
the  business.  It  was  only  the  old  business  under  a  rearrangement, 
so  that  the  two  rival  companies  might  be  able,  instead  of  cutting 
the  rates,  to  join  forces  and  bring  into  the  common   stock  the 


NEW     ELECTRICAL     DEVICES,     FITTINGS 
AND    PLANT, 


An  Kalian  Motor  Searohliglit. 

We  have  already  illustrated  one  of  the  motor  searchlight  plants 
used  by  the  French  military  authorities  and  also  one  of  British 
construction  supplied  to  our  own  Government.  The  following 
particulars  of  a  similar  vehicle,  built  by  the  Fiat  Co.,  of  Turin, 
for  the  Italian  military  authorities  may  also  be  of  interest.  The 
vehicle,  which  is  fitted  with  a  35-h.p.  petrol  engine,  is  designed 
for  a  useful  load  of  3  tons  and  for  a  maximum  speed  of  20  miles 
per  hour.  The  engine  is  so  arranged  that  when  the  lorry  is  not 
travelling,  it  can  be  coupled  up  to  a  continuous-current  dynamo, 
giving  100  amperes  at  80  volts.  The  searchlight,  which  is  carried 
on  a  light  four-wheeled  truck,  has  a  diameter  of  90  centimetres; 
it  is  so  arranged  that  it  can  be  quickly  removed  from  the  wagon, 
a  length  of  cable  carried  on  a  couple  of  reels  enabling  the  search- 
light to  be  used  at  a  distance  of  about  130  yards  from  the 
current-generating  wagon.     Fig.  1  illustrates  the  outfit. 

A  feature  of  the  details  of  the  plant  is  the  provision  of  a 
magnetically-operated  regulator,  which  acts  upon  the  engine 
carburettor  in  such  a  way  as  to  prevent  variations  in  the  engine 
speed  when  the  current  is  switched  on  and  off  the  searchlight. 
The  wagon  is  provided  with  pneumatic  tires,  "  twins  "  being  fitted 
at  the  rear  ;  the  searchlight  trolley  has  small  wheels  of  the  cycle 
type. 

Circulator  for  Economiser. 

The  National  Boiler  and  General  Insurance  Co.,  Ltd., 
of  National  Buildings,  St.  Mary's  Parsonage,  Manchester,  have 
introduced  a  device  for  preventing  the  corrosion  of  the  pipes  at 
the  inlet  end  of  an  economiser,  by  circulating  a  proportion  of  the 
hot  water  from  the  top  branch  pipe  with  the  incoming  cold  water, 
thus  raising  the  temperature  of  the  pipes  above  100°  F.    It  consists 


INLET    FROM   PUMP 


OUTLET  TO  EC0N0MI5ER 


Fig.  1. — Italian  Motor  Searchlight  Plant. 


Fig.  2. — Section  of  Circi'lator. 


business  which  had  hitherto  been  done  by  the  two.  It  did  not 
involve  any  new  business  undertaken  for  the  benefit  of  the  old 
company. 

Mb.  Arthur  Capi'Alare,  the  defendants'  accountant,  gave 
evidence  as  to  the  various  transactions  in  which  the  plaintiff  had 
been  engaged  for  the  Marconi  Co.,  and  produced  books  to  show 
what  was  owing  to  him  in  respect  of  those  transactions,  particu- 
larly in  relation  to  the  shipping  installations,  and  witnesses  were 
called  from  the  various  shipping  companies  to  prove  that  plaintiff's 
claim  in  respect  of  the  instellations  was  not  always  justified,  after 
which  the  hearing  was  again  adjourned. 

On  July  I6th  Mr.  CAr'i'Ai.ABE  was  recalled  and  further 
examined  on  the  accounts  of  the  company  relating  to  the  plain- 
tiff's work  during  the  term  of  his  agreement  with  the  company, 
and  the  pajnients  made  to  him  in  respect  of  that  work. 

The  hearing  was  adjourned  until  Thursday,  July  22nd, 

The  Electrical  and  Ini)i;stbial  Investmunt  Co.,  Ltd. 
In    the  Chancery    Division,    Mr.    .lustice  Younger,  on    Tuesday, 
.luly  19th,  sanctioned  a  reduction  of  the  capital  of  this  company, 
in  accordance  with  resolutions  passed  by    the   various  classes  of 
•hareholderr. 


Poster  Staiiips, — Measns.W.  T,  HK.Ni.KY'sTELEonAPii 

WoBKS  Co.,  Lti>..  of  Bloinficld  Street,  London  Wall,  E.G.,  have 
isHued  a  set  of  halfa-dc/on  large  poster  stamps,  clfeotively  illus- 
trating in  colour  a  number  of  their  manufactures— namely,  street 
pillars,  terminal  boxes,  joint-box  compounds,  colliery  boxes  and 
service  <iit  outs. 


of  a  gun-metal  nozzle  inserted  in  the  course  of  the  inlet  from  the 
pump,  at  the  throat  of  a  coned  pipe  connected  also  with  the  top 
branch  pipe,  and  acts  after  the  manner  of  an  irjector,  as  shown  in 
the  accompanying  section.  The  nozzle  can  be  removed  at  any  time 
by  taking  off  the  bolted  cover.  It  is  stated  that  experiments  have 
shown  that  the  temperature  of  the  feed  inlet  can  thus  be  raised  to 
120-140°  F.  without  causing  a  reduction  of  the  temperature  of  the 
outlet  water — the  latter,  in  fact,  being  generally  higher  than 
before  the  installation  of  the  circulator — and  sweating  and  wasting 
of  the  pipes  is  prevented ;  there  is  also  less  tendency  for  soot  to 
collect  on  the  economiser  pipes.  The  circulator  is  made  in  three 
sizes. 

Iiiiperinealiiliiy  Tester. 

The  ti'i'nif  Civil  reports  a  note  submitted  to  the  Acadt-mie  des 
Sciences  recently  by  Mr.  Ch.  Mourcu,  describing  an  apparatus  for 
testing  the  non-permeability  to  water  of  textile  fabrics,  especially 
of  cloth  intended  for  military  uniforms.  The  device  is  called  the 
"  Impcrmeabilimeter,  "  and  consists  of  a  glass  cylinder  A.  fig,  4. 
open  at  both  ends,  graduated  in  depth  in  centimetres,  and  provide*! 
with  a  Hanged  brass  collar,  to  which  the  sample  of  cloth  K  to  he 
tested  is  secured  by  means  of  a  brass  ring  n  and  bolts  c.  A  tripod  u 
with  a  stem  jointed  at  i^i.  and  an  intulating  portion  Cj.  carries  n 
gilt-brass  dick  ii,  upon  which  is  In'd  a  disk  of  thin  paper  i  which 
has  been  soaked  in  a  solution  of  potassium  sulphate  and  dried,  and 
waxed  for  a  width  of  1  cm.  round  the  perimofcr.  Upon  the  paper 
a  disk,  .1,  of  very  thin  wire  gau7.c,  of  platinum  or  gilt  copper,  is 
placed,  and  H  and  .i  are  connected  to  the  poles  of  a  battery  with 
a  relay  u  in  circuit,  which,  when  the  circuit  is  closed,  actuatos  the 
style  of  a  recording  chronograph,  immediately  afterwards  breaking 
the  circuit  and  ringing  a  bell. 

In  the  case  of  a  fabric  waterproofed  with  india-rubber,  the  disk 
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F  is  placed  directly  on  .i  ;  if  rnbber  is  not  need,  a  space  of  5  mm. 
is  left  between  F  and  i.  Distilled  water  is  poured  into  the 
vessel  A  up  to  a  known  depth,  the  electric  circuit  is  closed  and  the 

chronograph   is  started.     When — it  at  all — 

^I^^^^^I^J  the  water  penetrates  the  fabric,  it  moistens 

jjmwvwjaia  the     paper     and     completes     the      circuit, 

gjwmu"  actuatiner  the  rflay.     If  artificial  rain  is  to 

jjnwviMMB  be  used  for  the  test,  A  is  turned  upside  down 

gjj;;;;;;^^  on  the  table,  the  top  of  which  is  set  on  a 

anwvwoMia  slope  by  means  of  the   joint  Gi,  and  a  jet  of 

^^Ij;;;;;;^^  water  from  a  capillary  orifice  is  allowed  to 

«Kmw«»j»  fall   from  a  known   heigrht  upon  the   cloth, 


Fig.  3. — "  VesrER' 
Heating  Pillar. 


Fig.  4.— 
The  Impbrmeabilimeter. 


the  water  trickling  oil  the  latter.  Penetration  is  announced 
automatically  as  above  described.  Thus,  it  is  claimed,  the  water- 
proof qualities  of  cloths  can  be  measured  under  standardised 
conditions. 

"  Vesper  "  Heating  Pillar. 

Messes.  Stukgb  &  Baker,  of  Premier  Works,  Sheepcote  Street, 
Birmingham,  have  introduced  a  handy  substitute  for  the  radiator 
lamp,  by  which  the  lamp  type  of  radiator  can  be  easily  turned  into 
an  electric  fire  with  red,  glowing  heating  units. 

The  method  consists  in  substituting  for  the  lamp  a  "  Vesper " 
heating  pillar,  which  is  wound  with  the  usual  wire  spiral,  and  has 
two  contact  pins  at  the  lower  end  for  insertion  in  the  socket,  which 
takes  the  place  of  the  lampholder,  as  shown  in  fig.  :i. 

The  pillars  take  ab:)ut  .'lOO  watts,  and  quartz  cylinders  and  caps 
are  supplied  to  slip  over  them  with  a  view  to  improving  their 
appearance.  The  makers  suggest  as  a  good  plan  to  replace  only 
part  of  the  lamp',  and  thus  obtain  a  dual  heating  system. 

Simplifled  Method  for  Calculating  Illumination. 

Methods  of  fignriog  illumination  are  ordinarily  so  technical 
that  they  are  not  understandable  by  many  contractors,  and  hence 
little  care,  other  than  "  rule  of  thumb  "  methods,  is  taken  with  the 
smaller  illumination  problems. 

The  accompanying  chart  can  be  easily  and  quickly  employed  to 
determine  the  proper  number  of  lamps  to  use  in  lighting  a  given 
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Fig.  .5.— Illumination  Chart. 


area.  When  it  is  used  In  connection  with  the  table  of  average 
intensities  given  below,  any  ordinary  problem  can  be  accurately 
solved.  This  chart  and  table  are  supplied  to  the  canvassers  of  the 
Texas  Power  and  Light  Co.,  Dallas,  Tex.  Attention  should  be 
given  to  spacing  units  so  as  to  secure  uniform  distribution.  The 
amp  lize  sbonld  be  cbogen  ao  as  to  obtain  as  nearly  as  possible  a 


number  of  squares,  in  no  case  less  than  10  ft.  on  a  side,  one  lamp 
being  used  in  the  centre  of  each  square. 

In  order  to  get  the  best  results,  lamps  should  bfl  hung  at  distances 
above  the  plane  to  be  lighted  as  indicated  below,  n  representing  the 
distance  between  two  lamps,  which,  in  the  case  of  the  square 
arrangement,  will  equal  the  side  of  a  square. 

Type  of  reflector.  »bove  piano. 

Extensive        ...         ...     O'ln 

lutensive         0'8n 

Focusing         i3n 

Concentrating  2'Od 

Values  of  "  a  "—Intensities  in  Footoandlk.s 
Recommended  for  Various  Services. 


Auditoriums 

Ball  rooms       

Banks — general 

Banks— desks 

B«  rooms        

Barbers'  shops... 
Billiard  halls— tables... 

Cafe       

Church 

Court  rooms     

Drafting  room 

Library — reading  room 
Offices— general 
Postal  service  ... 
Pool  tables       


20 
20 
3-0 
.-.•0 
3-6 
4-0 
60 
30 
2-0 
2-5 
SO 
3-0 
60 

r-0 

(VO 


Residences  — hall 
Reception  room 
Dining  room    ...         . 
Kitchen 
Bedroom 
Bathroom 
Show  window... 
Stores — Clothing 

Drug 

Grocery 

Hardware 

Jewellery 

Shoe      

General  merchandiEe  . 


07 
1-0 
15 
20 
1-5 
20 
200 
30 
30 
30 
30 
.5-0 

3-n 

30 


-Elrctriral  Jierifiw  and  IC.  Electrician. 


BUSINESS   NOTES. 


roiisnlar  \otes.— FRANCE —The  American  Consul 
at  Havre,  in  a  recent  report,  states  that  Havre  maintained  in  1914 
its  rank  as  the  most  important  copper  market  in  France.  The 
total  imports  into  Havre  in  ]!I14  amounted  to  ilS.OO.I  tons,  as 
against  74.869  tons  in  1913.  The  total  exports  were  8,362  tons  in 
1914,  against  11425  tons  in  1913.  The  Havre  copper  market, 
which  was  established  at  the  beginning  of  1912.  has  developed 
steadily  and  it  transacted  a  large  import  business  in  1914.  It  is 
certain  that  the  stock  in  the  Havre  warehouses  would  have  reached 
a  record-breaking  figure  if  the  war  had  not  occurred  to  dis- 
organise business.  The  local  oopper  market,  however,  was  able  to 
render  the  country  an  important  service  by  supplying  the 
requirements  of  the  industries  engaged  in  manufacturing  for 
the  national  defence  at  a  time  when,  by  reason  of  the  difficulties 
arising  from  the  war,  the  supply  of  copper  for  this  purpose  would 
otherwise  have  failed. 

The  Consul  sho  reports  that  the  Societe  Westinghouse,  of  Havre, 
was  well  provided  with  orders  of  various  kinds  during  1914.  As 
regards  electrical  material,  the  most  important  orders  related  to 
large  engines  for  steel  mills,  including  the  forges  of  Audincourt 
and  Wendel  and  large  generating  plant  for  the  mines  at  Lens,  the 
Societe  de  I'Acetylene,  the  gas  works  of  CUermont  Ferrand,  kc. 
Numerous  transformers  for  electro-metallurgical  and  other  instal- 
lations were  constructed  during  the  year.  The  electric  traction 
department  of  the  Havre  plant  was  also  favoured  with  important 
orders,  notably  for  the  electrical  material  in  high  power  electric 
locomotives  for  use  by  the  Midi  Railway  in  the  South  of  France, 
electric  traction  engines  and  other  material  for  the  equipment  of 
the  French  State  Railways. 

COLOMBIA. — The  American  Consul  at  (  artagena  rfports  that 
American  manufacturers  furnish  about  57  per  cent,  of  the  total 
imports  of  electric  motors,  materials  and  pumps  entering  Colombia 
through  the  port  of  Cartagena. 

The  following  table  shows  the  imports  of  motors  and  parts, 
electrical  materials,  and  electric  pumps  at  the  port  of  Cartageca 
during  the  calendar  year  1914,  and  the  principal  countries  of 
origin  :  — 

Motors         Eleotrioftl      E]eo(ric 
and  parts.       materials,      pumps, 

Pranoa $880  $68  — 

Germany 1,188  9,426  g6H 

United  Kingdom        .' 9.641  1.637  — 

United  States 19,289  12,398  167 

All  other  countries f.'^  161  869 

Total         . .  $31,039  $23  679  $1,0)0 

The  only  possible  user  of  electro-hydraulic  valves  is  the  Cartagena 
Waterworks,  Ltd.  The  clcctrio  light  plant,  now  about  19  years 
old,  is  owned  and  operated  by  the  municipality.  This  plant  har. 
given  excellent  service,  but  the  equipment  will  need  replacing  in 
the  near  future,  and  the  attention  of  American  manufacturers  of 
dynamos  boilers  for  wood  fuel,  and  other  equipment,  in  called  to 
this  prospective  trade  opportunity.  The  local  teleptione  company 
IS  a  private  concern.  All  correspondence  and  printed  matter 
should  be  in  the  Spanish  language.  Specifications  as  to  measure- 
ments should  be  converted  into  the  metric  system.  Prices  may  be 
quoted  c.i.f.  or  f.o.b.  in  American  currency.  Inasmuch  as  the 
import  duties  are  specific,  and  are  levied  on  the  gross  weight,  tl  e 
the  tare  on  shipments  should  be  reduced  as  much  as  possible,  ai  d 
the  net  and  gross  weights  should  be  set  forth  in  kilos.  It  is 
suggested  that  in  the  absence  of  a  well  organiBed  export  depart- 
ment, it  wou}d  be  better  to  transact  business  through  one  of  the 
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commission  houses,  because  those  houses  already  control  a  large 
part  of  the  import  trade,  and  have  adequate  banking  facilities  and 
aocarate  credit  information. 

In  this  connection  it  is  interesting  to  note  that  the  American 
Consul  at  Barranquilla  reports  : — 

This  Consulate  again  feels  it  necessary  to  call  the  attention  of  manafar- 
tarers  and  exporters  to  the  fallacy  of  a  policy  that  would  require  the 
customer  in  Colombia  to  pay  commission  tribute  to  a  ueneral  agent  in  Bnenos 
Ayres.  This  holds  good  with  regard  to  Colombia,  Venezuela,  the  Quianas, 
Ecuador.  Peru,  and  the  West  Indies.  In  fact,  the  writer  is  convinced  that  the 
establishment  of  exclusive  general  agencies  in  any  one  Republic  of  South 
America  with  a  view  to  doing  business  therefrom  even  with  neighbouring 
Republics  is  an  error.  Such  action  raduces  the  house's  business  radius  to 
that  small  district  within  easy  reach  of  the  exclusive  peneral  agent's  local 
place  of  business.  It  virtually  destroys  any  chance  the  house  might  have  to 
do  business  with  others  of  the  20  Republics  of  the  continent.  Each  country 
feels  itself  sufflcientfy  important  to  merit  the  establishment  ol  a  general 
agency  within  its  own  borders,  or  to  have  its  field  left  open  to  do  businees 
direct  with  its  natural  trade-connection  point,  which,  in  the  case  of  Colombia, 
would  be  New  York,  New  Orleans,  &c. 

Before  establishing  agencies  in  any  part  of  South  America  every  house 
should  carefully  study  the  map  of  the  country  where  the  agent  is  to  be 
located,  and  grant  him  the  field  which  by  natural  routes  and  for  natural 
reasons  he  can  cover,  and  nothing  more. 

No  New  York  exporter  would  establish  a  general  agency  at  Bombay  to 
Bupplv  tools  and  implements  and  cotton  goods  to  Yokohama,  yet  the  distance 
from  Bombay  to  Yokohama  is  probably  a  little  less  than  from  Barranquilla  to 
Buenos  Ayres.  Moreover,  there  are  regular  lines  of  steamers  between  Bombay 
and  Yokohama. 

Americans  must  discriminate  between  South  America  as  a  whole  and  the 
various  Republics  of  South  America.  This  is  an  important  point  in  American 
trade  propaganda  and  should  be  driven  home  to  every  merchant  and  manu- 
facturer of  the  United  States. 

CHINA. — The  American  Consul  at  Canton  reports  that  since  the 
declaration  of  war  in  Europe  there  have  been  several  electric  light 
plants  established  in  various  cities  and  towns  within  the  Canton 
district,  and  it  is  interesting  to  note  that  in  most  cases  the  orders 
for  the  electric  end  of  the  various  plants  have  been  sent  to  the 
United  States.  The  orders  for  engines,  however,  were  sent  to 
England.     The  following  is  the  list  of  orders  : — 

At  Kingmoon,  a  treaty  port  in  the  Canton  Delta,  there  has  just 
been  delivered  a  7o-KW.  one-phase  alternator  complete,  with  suction 
gas  plant.  An  order  has  been  secured  for  a  second  75-KW'.  set 
complete  with  air  compressor.  The  value  of  the  two  orders 
amounts  to  about  £3,800. 

At  MengtFze,  Yun-nan  Province,  a  contract  has  been  entered  into 
for  one  75-KW.  three-phase  steam-driven  alternator,  complete  plant, 
valued  at  about  £3,500. 

Sainam,  near  the  treaty  port  of  Samshui,  two  40-KW.  three- 
phase  alternators  and  plant,  valued  at  about  £1,800. 

Tai  Lang,  one  40-KW.  three-phase  alternator  and  suction  gas 
plant,  valued  at  about  £800. 

Sbek  Loing,  a  large  town  on  the  Canton  Konlom  Railway,  one 
40-KW.  three-phase  alternator  and  suction  gas  plant,  valued  at 
about  £800. 

Chan  Tsnen,  one  30-KW.  three-phase  alternator  and  suction  gas 
plant,  valued  at  about  £6o0. 

Nanning,  the  capital  of  the  Kwangsi  Province,  one  75-KW.  and 
two  40-KW.  three-phase  alternators  and  switchboard  complete, 
valued  at  about  £1,200. 

Dissolution. — Bikch  &  Harris,  cycle  manufacturers 
and  electrical  engineers,  Nuneaton. — Messrs.  E.  H.  Birch  and 
.1.  Harris  have  dissolved  partnership.  Mr.  Birch  will  attend  to 
debts  and  continue  the  business. 

Grand  Trunk  Railway. — Tliose  interested  in  andfamiliar 
with  Canada  are  aware  of  the  important  part  of  the  great  railways 
of  that  country  play  in  its  colonisation  and  development,  and  they 
will  no  doubt  be  more  than  interested  in  the  cable  news  jnst  to 
hand  from  the  Canadian  headquarters  of  the  Grand  Trunk  railway 
system  to  the  effect  that  commencing  Tuesday,  .luly  1 3th,  an 
up-to-date  through  passenger  service — Toronto  to  Winnipeg  and 
Winnipeg  to  Toronto  via  Cochrane  and  the  new  Trans-Continental 
rente,  operating  thrice  weekly,  has  been  inaugurated.  This  new 
service  will  consist  of  the  latest  designs  in  standard  and  tourist 
sleepers,  dining  car  coaches  and  colonist  cars.  Besides  the 
important  fact  that  this  now  affords  the  G.T.  K^ilway  an  unbroken 
service  from  the  Atlantic  to  Prince  Rupert  on  the  Pacific  Coast 
with  steamship  connection  to  Vancouver  and  Victoria,  B.C., 
Seattle  and  f'alifornia  points,  U  S..\.,  through  all  the  well-known 
commercial  and  tourist  centres,  including  the  finest  scenery  in  the 
Canadian  Rockies,  it  is  opening  up  to  the  settler  and  tourist  new 
fields  rich  in  agricultural,  mineral  and  scenic  wealth.  It  is  antici- 
pated that  this  latest  development  will  strongly  appeal  to  visitors 
to  Canada  from  Great  Britain. 

ratiilouncs    and    Lists.  —  Cryi-to  1'^lectiikai,   Co., 

Acton  Lane,  Willesden,  N.W. — Twenty-two-page  illustrated  cata- 
logue containing  some  general  notes  regarding  their  alternating- 
current  motors,  and  tabola*ed  horse-powers,  speeds,  prices,  weights, 
\.c .  of  single,  two  and  three-phase  motors  for  various  periods, 
also  prices  of  no-volt  and  overload  releases,  speed  reduction  gear, 
and  polishing  motors.  The  smallest  motor  included  is  a  ,',  H  i:  and 
the  largest  25  n.r.  A  table  gives  information  relating  to  the 
power  required  to  drive  varioas  classes  of  machinery. 

Mesrkp  STiKfiE  k  Bakek.  Premier  Works,  Bheepi'ote  Street, 
Birmingham. — Illustrated  and  priced  loaflets  relating  to  cord 
abwjrbers  ;  "Vesper"  pillars  and  sockets  for  elfotric  fires  ;  "trolley 
lights"  (domestic  and  factory  patterns  of  fltlings  with  swinging 
arms  and  extensible  devices)  ;  and  "Premier"  switches. 

Edison  k  Swan  I'nitkd  Electbic  Lioht  Co.,  Ltd  ,  Ponders 
End. — A  new  illiintrated  postcard  has  been  prepared,  copies  of 
which  are  being  supplied,  over-printed,  to  their  customers.  The 
Hesign  shows  a  Royal  EdiswRU  drawn-wirp  lamp,  and  suggests  it< 
use  as  an  aid  to  oootaomy  in  keeping  the  '  H  ll«  down,  the  "  Hills  " 
in  this  parti  jalbr  CIS  1  being  the  Supreme  War  l.ird  nml  his 
devoted  son,  tfa«Cll«Wn  Prince. 


General  Electbic  Co.,  Ltd.,  (17,  (^leen  Victoria  Street, 
London,  E.G.— Bulletin  No.  10  (.S(i  pages)  containing  a  detailed  de- 
scription, excellently  illustrated,  of  the  condenser  system  of  pro- 
tection against  surges.  ^ 

Book  \otk-e>i.—T/ie  A.B.O.  of  Khrtrkily.  By  W.  II. 
Mcadowcroft.  New  York  :  Harper  &  Brothers  Price  2j. — This 
book,  which  is  wri'.ten  in  the  "popular"  style  (many  of  the  para- 
graphs beginning  with  "  Now,"  or  "  Well  ")  has  been  enlarged  and 
reset.  It  makes  no  pretentious  claims,  and  is  couched  in  simple 
language  ;  as  it  ia  now  in  its  third  edition,  it  evidently  fills  a  want. 

"  Procpfdiiiffn  of  the  Rugby  Engineering  Society,  1!)13-14." 
Vol.  XI.     Rugby  :  The  Society.     Price  IDs.  6d. 

"  BiiUetiii  de  la  Sooi^tc  Internationale  des  Electriciens."  Vol.  V, 
No.  43.     .lane,  1915.     Paris  :  Gauthier-Villars.     Price  3  fr. 

'^  The  Bmma  Journal."  July.  No..'?.  London;  British  Elec- 
trical and  Allied  Manufacturers'  Associ  itim.     Price  Is, 

National  Physical  Laboratory  Collects  1  Researches.  Vol.  XII. 
1915.     London  :  Harrison  A:  Sons.     Price  12i. 

"The  Manual  of  Electrical  Undertakings  and  Directory  of 
Officials,  1915-16."  By  E.  Garcke.  Vol.  XIX.  Electrical  Press, 
Ltd.     Pric3  2l6.net. 

Trade  .4unonnceiuent. — Messrs.  Handley  &  Robin- 
son, Ltd  ,  of  Dublin,  have  opened  another  branch  office  at  42, 
Great  Charles  S';reet,  Birmingham,  for  the  purpose  of  extending 
their  electrical  contracting  business,  and  they  willbe  pleased  to  receive 
price  lists  and  catalogues  from  manufacturers. 

Bankruptcy    Proceedinjis. — -Tohn    Boclt    lV    .Johm 

Hugh  Bolt  (trading  together  in  co-partnership  under  the  style  or 
firm  of  John  Boult),  electricians,  3,  Grosvenor  Street,  Chester. — 
The  first  meeting  of  creditors  was  held  at  (tester  on  July  14th, 
when  the  statement  of  affairs  showed  liabilities  amonnting  to 
£603.  and  assets  valued  at  £578,  the  estate  disclosing  a  dtfijiency 
of  £25.  The  failure  of  the  debtors  was  due  to  insufficient  capital, 
costs  of  actions  taken  against  the  firm,  and  the  effects  of  the  war 
upon  the  cash  sales.  The  separate  estate  of  John  Boult  dieclosed 
liabilities  of  £1,487  and  assets  of  £801.  It  was  decided  to  appoint 
Mr.  Parkin  S.  Booth,  accountant,  2,  Bixteth  Street,  Liverpool, 
trustee. 

Vernon  Geo.  Cobb,  electrical  engineer  (trading  as  Longdon  and 
Cobb),  Nottingham.— Application  for  debtor's  discharge  to  be  heard 
August  19th,  at  Nottingham. 


LIGHTING  and  POWER  NOTES. 


Arffenfina. — The  Compania  Transatlantica  de  Eiectri- 
cidad  recently  applied  to  the  Municipality  of  Bnenos  Ayres  for 
authorisation  to  extend  its  services  to  suburban  districts  where 
population  is  relatively  scarce,  by  means  of  overhead  cables,  as  the 
installation  of  subterranean  cables  would  be  too  expensive  to  be 
justified  by  the  revenue  therefrom.  The  Iteudencia  has  now 
issued  a  decree  conceding  the  authorisation  asked  for  with  a  stipu- 
lation that  when  the  consumption  exceeds  a  specified  quantity, 
the  overhead  cables  shall  be  replaced  by  underground  ones. 

The  correspondent  of  La  \urion  at  Lincoln  (Buenos  Ayres) 
says  :  "  A  contract  is  about  to  be  signed  between  the  municipal 
authorities  of  this  district  and  an  important  German  firm  in  the 
Federal  Capital  whereby  the  latter  take  over  the  lease  of  the 
electric  light  and  power,  and  water  supply  services  belonging  to 
the  former.  The  completion  of  this  arrangement  would  imply  the 
rescission  of  the  contracts  now  existing  between  the  municipality 
and  the  company  at  present  exploiting  these  services." — Jtriinr  of 
the.  Riter  Plate. 

.4ustralia. — A  company  has  been  formed  to  supply 
Toora  and  Foster  (Victoria)  with  eleotrio  current  frenerated  by 
water  power. —  Tenders. 

.•Vyh'sbury. — Tlic  ILD.C.  has  decided  to  adopt  the  fol- 
lowing arrangement  for  supply  to  showroom  premises : — That 
each  consumer  be  charged  100  unite  per  annum  at  6d.  per  unit,  to 
be  paid  quarterly,  winter  30  units  per  quarter,  and  summer  20, 
after  which  consumption  is  to  be  charged  for  on  the  power  sliding 
scale.  The  Market  Theatre  Co.  is  to  be  supplied  at  a  Hat  rate  of 
3d.  per  unit. 

Itarnos, — Electric  Cooking. — Followinf!;  his  report  in 

February  last,  the  electrical  engint>er  has  submitted  an  additional 
report  on  the  question  of  installing  electric  cookers  in  certain  pro- 
perty belonging  to  the  Council.  lie  recommends  installing,  to 
commence  witli,  12  cookers,  costing  £4  each,  and  estimates  the 
average  consumption  of  energy  per  cooker  at  il2i  units  per  annum, 
taking  18  units  n  week  in  the  summer  and  •<  units  a  week  in  the 
winter.  An  extra  charge  of  Ji.  per  unit  would,  on  this  basis, 
return  1,^8.  per  annum,  which  would  cover  interest,  redemption 
and  maintenance  Thete  figures  have  been  obtained  from  observa- 
tion with  two  experimental  cookers.  It  is,  therefore,  proposed  to 
charge  Id.  per  unit,  being  \  I  for  the  Public  Health  Committee  to 
cover  its  ontlay,  and  jd.  for  the  supply  of  energy  including  meter- 
ing. The  Gas  Go's  charges  are  a  connecting  foe  of  IDs  .  plus 
Is.  6d.  a  quarter  racier  rent  and  6d.  a  quarter  stove  rent,  with  gas 
at  2r.  4  I.  per  l.OOt'  ob.  ft.  The  Public  Health  ('ommittee  recom- 
mended th»t  the  proposed  sohsme  be  carried  ou'. 
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B<arnsley, — L. (!.]!.  Inquiry.  —  The  Corporation  has 
deoided  to  proceed,  if  permission  be  granted,  with  part  of  the 
electricity  extension  scheme,  and  a  L.G.B.  inquiry  was  held  last 
week  into  an  application  for  power  to  borrow  £21,850. 

In  response  to  communications  from  the  Home  Office  and  mili- 
tary authorities,  the  Corporation  has  resolved  to  suspend  public 
liehting  ol  the  streets  except  on  Saturday  evenings,  and  the  area 
t'j  be  lighted,  kc  is  left  to  the  ditcretion  of  the  chairman  of  the 
Electricity  and  Lighting  Committee. 

Bath. — Price  Increase. — The  E.L.  Committee  of  the 
T.C.  has  recommended  that  the  price  of  current  ba  advanced  to 
5id.  per  unit  as  from  September  29th,  an  increase  of  10  per  cent. 

Biirv  Sf.  Ediiiuiuls. — Year's  AVorking. — According 
to  the  £axt  liiijliaii  Tnites,  for  the  past  year  the  electricity  depart- 
ment's working  cost,  including  £800  for  new  plant,  amounted  to 
£t,13S  ;  interest  amounted  to  £1,03'J,  and  sinking  fund  to  £975, 
making  a  total  of  £6,152.  S^me  404,000  units  were  sold  repre- 
penting  £5,670.  Due  to  exceptional  causes  the  works  costs  were 
heavier  than  previously  ;  75  motors  of  420  h.p.  are  now  connected 
to  the  supply,  and  it  is  reported  that  the  experimental  free  wiring 
scheme,  under  which  current  is  supplied  at  6d.  per  unit  through 
prepayment  meters,  ha?  been  very  well  received  and  some  10 
applications  are  now  in  hand. 

Contiuental. — ErssiA. — The  '-Petrograd  Waterfall 
Power  Distributing  Co.  "  has  petitioned  the  Veaborg  Government 
for  permiasien  to  construct  the  neoessiry  works  at  the  Rouchial 
Waterfall,  which  the  company  desires  to  exploit.  It  is  intended  to 
construct  the  barrage  and  works  on  land  belonging  to  the  company 
at  the  Korvankosky  Waterfall,  about  3  km.  further  down  than  the 
Rouchial  Falls.  According  to  the  Fculand  Hydrographical  Bureau 
1,200  cb.  metres  of  water  per  second  pass  Vdobea,  and  it  is  con- 
templated to  install  nine  groups  of  machines,  each  of  10,000  h.p. 
The  total  power  to  be  generated  by  the  station  is  estimated  at 
80,000  H.p. 

Italy. — An  important  hydroelectric  scheme,  which  has  been 
under  consideration  since  the  year  1900,  has  just  received  Govern- 
ment authorisation.  It  consists  in  linking  the  international 
station  at  the  Simplon  Tunnel  with  Lake  Maggiore  by  means  of  a 
navigable  canal  utilising  a  part  of  the  navigable  course  of  the 
Biver  Toce.  It  will  provide  hydraulic  power  equal  to  from  7  to 
15,000  KW.  for  the  generation  of  electricity,  and  its  cost  is  estimated 
at  7,771,770  lire.  The  canal  consists  of  four  sections,  fed  from  the 
Toce  by  as  many  intakes,  and  involving  the  creation  of  a  number 
of  falls  of  varying  power,  each  capable  of  being  used  for  the 
generation  of  electricity. — Rerista  Tccniai  d' Elettricitii. 

.  Bar  wen.— Year's  Working. — At  the  beginning  of  the 

year  there  was  a  balance  of  net  profit  of  £1,191  on  the  electricity 
undertaking,  of  which  £500  was  transferred  to  the  rates  ;  the 
result  of  last  year's  working  showed  a  net  profit  of  £279,  and  the 
disposable  balance  to  carry  forward  was  therefore  £970.  No  con- 
tribution is  to  be  made  in  aid  of  the  rates  during  the  current  year, 
owing  to  the  necessity  of  raising  the  working  balance  of  the 
department.  Since  the  commencement  of  the  works  in  1899, 
£3,270  has  been  contributed  to  the  rates,  and  £1,991  received 
from  the  rates.  The  uni'^s  generated  during  the  past  year  totalled 
2,484,297  ;  private  consumers  took  1,566,053,  and  tramways  and 
piblic  lighting  aojounted  for  576,9(;0.  The  cost  of  generating 
averaged  ■59d.  per  unit,  against  '60d.  in  the  previous  year. 

Glass  Houghtou.— E.L.  Supply. — The  Pontefract 
R  D.C.  has  decided  to  raise  no  objection  to  the  proposal  of  the 
Yorkshire  Electric  Power  Co.  to  lay  cables  iu  the  principal  roads 
and  ia  Carr  Lane. 

Holnifii'tb.— School  Lighting. — The  Education  Com- 
mittee has  decided  to  request  the  West  Riding  County  Council  to 
provide  electric  lighting  at  the  Holmfirth  School ;  during  the  discus- 
sion by  the  Committee,  a  member  stated  that  no  end  of  trouble  and 
accidents  had  attended  the  present  system  of  gas  lighting,  and  it 
was  thought  that  public  b  lildings  should  be  lighted  by  electricity 
as  an  example  to  the  pnblic. 

Hurst.— Proposed  E  L.— The  D.C.  has  been  asked  by 
the  Ash  ton  Corporatiin  if  it  would  be  prepared  to  consider  the 
question  of  taking  a  supply  of  electricity  in  bulk  from  the  Cor- 
poration for  the  use  of  persons  in  the  Hurst  district. 

Hytlie  (Kent).— Electric   Pumping. — The  T.C.  has 

accepted  the  offer  of  the  Folkestone  Electricity  Supply  Co.  to 
pump  water  at  the  Siltwood  reservoir  at  3d.  per  1,000  gallons, 
provided  a  temporary  plant  is  installed  to  see  if  the  well  will 
yield  40,000  gallons  per  day,  the  Council  to  pay  the  expense  it  that 
quantity  is  not  produced. 

India. — The  Sigua  (.Jherria)  Electric  Supply  Co.  is  the 
name  of  a  new  undertaking  which  has  lately  been  formed  in 
Calcutta,  with  a  capital  of  1,200,000  rupees. 

Kilkeel  (Co.  flown).— Street  Lighting. — An  agree- 
ment between  the  District  Council  and  the  Irish  Towns  Electric 
Light  and  Power  Co.,  for  the  lighting  of  streets  and  roads,  provides 
for  the  erection  and  maintenance  of  60  lamps  at  an  annual  rent 
of  £65  15s.,  which  involves  a  rate  of  4d.  in  the  £  on  the  area  of 
charge. 


Kind's  Lynn.— Price  Increase.  —  The  T.C.  has 
decided,  owing  to  the  increased  cost  of  fuel,  &o.,  to  raise  the  price 
of  current  for  lighting  from  4d.  to  4  Jd.  per  unit,  and  the  charges 
for  power  by  5  per  cent,  all  round. 

London.— St.  Pancras. — As  a  result  of  further  con- 
sideration of  the  question  of  deferring  boiler  extensions  at  the 
King's  Road  station,  the  Electricity  Committee  recommends  the 
B.C.  to  agree  to  the  installation  of  two  of  the  four  proposed  boilers 
and  the  carrying  out  of  certain  necessary  constructural  work,  at  a 
cost  of  £24,26.'),  thus  deferiing  some  £2.'),000  expenditure,  being 
the  additional  amount  required  to  complete  the  scheme. 

The  accounts  of  the  electricity  undertaking  for  the  year  ended 
March  last  show  that  10,1149,000  units  were  sold,  as  against 
11,100,000  in  the  previous  year.  The  revenue  amounted  to 
£87,052  as  compared  with  £93,483  ;  and  the  net  profit  to  £6,620, 
as  against  £12,413  in  the  previous  year. 

Shobeditch. — The  B.C.  has  been  recommended,  at  the  request 
of  the  L.C.C.,  to  limit  the  expenditure  under  the  order  sanctioning 
the  borrowing  of  £500  for  the  purchase  of  electricity  meters, 
during  the  duration  of  the  war,  to  the  provision  of  meters  for 
consumers  doing  work  for  the  Government. 

Kew  /iCalaud. — The  Te  Kuiti  electric  light  duplication 
scheme  is  to  be  commenced  shortly,  the  cost  is  estimated  at  £4,000. 

— TftiHers. 

Portsmouth. — Year's  AVorking. — 'I'he  accounts  of 
the  electricity  undertaking  for  the  year  ended  March  last  show 
that  3,779,600  units  were  sold,  the  total  revenue,  £51,608,  being 
less  than  that  of  the  previous  year.  The  total  working  coste, 
including  some  £600  for  grants  to  employes  with  the  Forces,  were 
only  £100  in  excess  of  those  of  1913-14,  but  due  to  the  falling  off 
in  revenue,  the  net  balance  on  the  year's  working  was  only  £386, 
as  compared  with  £3,342  in  the  previous  year.  The  department 
possesses  an  insurance  fund  of  £7,052,  and  a  reserve  fund  balance 
of  £30,724. 

Stamford. — Price   Increase. — The  Urban  Electricity 

Supply  Co.  ha?  informed  the  B.  of  6.  that,  owing  to  the  increase 
in  the  cost  of  production,  the  price  of  current  for  all  purposes  had 
bean  advanced  10  per  cent,  as  from  July  1st. 

Stratford-on-Avon, — The  T.C.  has  decided  not  to 
allow  the  Electricity  Co.  to  vary  the  terms  of  the  agreements  for 
the  supply  of  current  entered  into  with  the  company.  The 
application  was  for  an  increased  price  per  unit  to  be  charged. 

Swansea. — Proposed  Showrooji. — The  E.L.  Com- 
mittee proposes  to  establish  a  showroom  in  Wind  Street  in  con- 
nection with  the  electricity  undertaking. 

SwintOH  and   Pendlebury. — The  U.D.C.   has  given 

permission,  under  the  agreement  which  exists  between  the  Council 
and  the  Lanes.  E.P.  Co  ,  for  the  company  to  supply  electricity  for 
power  purposes  to  Bridgewater  Mill,  Pendlebury.  Extensions  to 
the  electrical  equipment  of  Messrs.  Matthews  &  Yates's  works  are 
in  contemplation. 

Tasmania. — The  Hydro-electric  Power  and  Metallurgical 
Co  ,  Ltd.,  is  entering  into  a  contract  with  the  Tasmanian  Govern- 
ment for  a  bulk  supply  of  power  for  use  in  its  proposed  works. 
The  initial  quantity  of  power  required  will  be  3,500  h.p. — Tenders. 

Thornley  (flnrhani). — The  Weardale  Coal  and  Iron 
Co.  has  offered  a  reduction  of  25  per  cent,  of  the  total  amount  of 
the  account  for  electric  lighting,  and  the  Parish  Council  has  agreed 
to  accept  this  offer. 

M  alkden. — Two  electric  pumps  installed  in  the  "  Seven 
Feet "  mine  at  the  EUesmere  Colliery,  Walkden,  to  work  alter- 
nately, are  capable  of  lifting  to  a  considerable  height  1,100  and  900 
gallons  per  minnte,  and  in  consequence  of  their  use  it  has  been 
decided  to  dispense  with  the  old  Roughfield  pumping  pit,  a  quarter 
of  a  mile  away. 

West  Yorks. — Prov.  order. — In  regard  to  the  deci- 
sion of  the  Electrical  Distribution  of  Yorks.,  Ltd.,  to  apply  for 
powers  for  lighting  in  different  areas  of  the  West  Riding,  the 
Featherstone  U.D.C.  and  the  Penistone  U  D.C.  have  decided  to 
interview  the  company's  engineer,  and  the  Rvwdon  D.C.  has 
deoided  to  deal  with  the  matter  in  Committee.  The  Midgley  DC. 
has  declined  to  agree  to  the  company's  proposal. 

Wetherby. — Prov.   Order. — The  E.D.C.   has  decided 

to  make  application  for  a  provisional  ord'>r  to  enable  the  Council  to 
provide  electric  lighting  at  Boston  Spa. 

Winchester. — Year's  Working. — For  the  year  ended 

March  Slst  last,  955,622  units  were  sold,  as  compared  with  739,529 
in  the  previous  year.  The  maximum  load  was  639  KW ,  and  the 
connected  load  2,29t  KW.,  of  which  1,506  KW.  was  lighting.  The 
coal  used  per  unit  sold  amounted  to  512  lb,,  costing '416d.,  and 
the  total  working  costs  were  lid.  per  unit.  The  gross  revenue 
for  the  year  was  £14,649;  the  gross  profit  £6,601,  and  after 
meeting  interest  and  sinking  fund  charges,  and  sundry  charges 
(£269)  the  net  surplus  was  £1,317,  as  against  £  104  in  the  previous 
year.  During  the  year  power  and  heating  units  increased  by  over 
50  per  cent.,  and  heating  cooking  connections  at  l\Iarcb  totalled 
410  KW. 
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TRAMWAY  and  RAILWAY  NOTES. 

Asliton-iinder-liVne.— The  rather  complicated  ticket 
system  on  the  cars  between  Ashton  and  Hurst  has  been  abolished, 
and  an  agreement  has  been  arrived  at  between  the  two  authorities 
whereby  all  receipts  on  the  Hurst  reotion  up  to  £3,600  per  annum 
will  be  divided  as  follows  :— A»hton  62  per  cent.,  Hatst  dS  per 
cent.,  with  an  equal  division  of  all  receipts  over  £3,600. 

Australia.— It  has  been  oiBcially  announced  that  the 
electrification  of  the  Melbourne  suburban  railways  is  still  being 
blocked  by  delays  in  delivery  of  equipment,  and  a  further  delay  ot 
six  months  is  now  announced  ;  the  probable  date  for  commenmnK  to 
ran  the  first  electrified  section  is  given  as  December,  1916  This  is 
the  Sandringham  to  Esaenden  line,  after  which  the  Melbourne  to 
Williamstown  line,  incluaing  the  racecourse,  will  be  dealt  with. 

The  latest  report  on  transport  and  communication  issued  by  the 
Commonwealth  statistician  shows  that  the  total  ^^^^th  of  elec- 
tric tramways  line  in  Australia  open  for  traffic  at  .lane  30th,  1914. 
was  357i  route-miles,  of  which  H-iJ  miles  are  in  New  South 
Wales  and  (-.2  miles  in  Victoria.  The  capital  cost  amounted  to 
£10,544  235,  excluding  the  North  Melbourne  tramway  and  34i 
miles  in  Queensland. — Tunders. 

Blackiiool.— Year's  AVorkikg.— The  annual  report  of 
Mr.  Charles  Fumess,  the  general  manager,  on  the  working  of  the 
Corporation  tramways  showi  that  the  department  has  been  hard 
hit  by  the  war.  The  gross  profit  was  £31,255,  a  dropof  £10,000 
compared  with  the  previous  year,  and  the  net  profit  fell  off  by 
a  similar  amount.  However.  £12.000  was  given  to  the  rates, 
and  the  balance  of  £1,736  placd  to  reserve.  The  passengers 
carried,  13,i;24,000,  were  some  665,000  less,  while  the  car-miles 
run  increased  by  9,700.  Tiie  report  draws  attention  to  the 
rapid  increase  in  the  number  of  contract  ticket-holdere.  who  now 
number  1.466,  bringing  in  £4,146  in  revenue.  Mr.  Fumess  points 
out  that  these  passengers  are  bein?  carried  for  less  than  the  average 
operating  expense  per  passenger  ('''.li.),  and,  in  fact,  that  they  are 
being  subsidised  to  the  extent  of  id.  per  journey.  A  recent  census 
showed  that  contract  journeys  were  one-fifth  of  the  total.  It  is 
noteworthy  that  the  promenade  route  contributes  45  per  cent,  of 
the  revenue,  which  last  year  reached  16-65d.  per  car-mile.  The 
department  has  a  reserve  fund  of  £4.401,  and  a  permanent  way 
renewal  fund  of  £14,381  ;  its  total  allocations  since  1896  have 
reached  £16.810  to  reserve.  £56.161  to  permanent  way  and  other 
renewals,  and,  in  addition,  £77,497  to  the  rates. 

Continental. — Russia. — Extensive  public  works  are 
in  course  of  execution  in  Perm,  including  the  construction  of  tram- 
ways, the  length  of  which  will  be  16  versts— 10',  miles  ;  the  elec- 
trical station  is  beiner  extended  correspondingly.  All  large  public 
concerns  will  belong  to  the  town,  and  no  concessions  are  being 
granted  ;  deficits  are  quite  expected  in  the  operations  of  the 
firs'-,  one  or  two  years.  The  money,  3J  million  roubles,  was  raised 
in  F.ngland.  but  owing  to  increased  cost  of  materials  and  labour 
since  the  estimates  were  made,  a  further  loan  of  1  to  11  million 
roubles  will  have  to  be  issued. 

Darwen. — Year's  Working. — The  result  of  the  year's 
working  of  the  Corporation  tramways  was  a  loss  of  £720 — £172 
on  the  Darwen  section,  and  £557  on  the  Hoddlesden  section.  The 
total  car-mileage  was  267,670,  an  increase  of  758  ;  and  the  decrease 
in  fares  amounted  to  i:9.'i7.  On  the  Darwen  section  the  receipts 
averaged  14'2d.  per  mile,  the  total  working  expenses  were  10'8d..  the 
interest  and  sinking  fund  charees  3'6  1.,  and  the  resulting  loss  was 
■17d.  per  mile  run.  On  the  Hoddlesden  section  the  receipts  were 
12'5i.  per  mile,  working  expenses  ir3d.,  interest  and  sinking  fund 
charges  4'9d.,  and  the  loss  3'67d.  per  mile. 

liOndoii. — L.C.O. — The  award  of  the  Conciliation  Board, 
which  has  been  considering  the  demands  of  the  tramway  employes, 
is  adverse  to  the  men  on  practically  all  points,  except  the  war 
bonus  of  3s.  a  week,  which  it  is  proposed  to  extend  to  men  earning 
408.  a  week  and  under.  About  a  third  of  the  men  object  to  the 
award,  and  it  is  proposed  to  take  a  ballot  with  a  view  to  the  matter 
going  to  arbitration.  The  Finance  Committee  considers  that  the 
effect  of  the  award  will  be  to  increase  the  deficiency  on  the  working 
o(  the  Council's  tramways  to  such  an  extent  that  the  general 
reserve  fund  will  not  be  able  to  meet  it. 

Rawteiistall. — It  has  been  decided  that  £400  from  the 
renewal  and  reserve  funds  of  the  tramways  undertaking,  and 
£1,500  from  the  renewal  and  reserve  funds  of  the  electricity 
undertaking  be  invested  in  the  war  loan. 

Swan.sc<)nil)«'. — The  P.C.  has  decided  not  to  consent 
to  the  application  of  the  Dartford  and  District  Tramways  Co.  for 
an  extension  of  time  for  constraoting  the  tramways  in  the  parish. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 

Australia. — AnKLAinE. — August  I'.'ith.  Dry  cells,  earth 
clips,  recording  counters,  and  varioun  other  inntrnmenta  and 
upnaratUB,  for  the  P.M.O.     Bee  "  Offlolal  Notices  "  July  9th, 

Knptomber  Ist.  Cmdensers,  tentinir  »et«,  rheostat*,  Morij 
Rniindem.  and  Whoatitono  tr*>)an)itterii,  for  tbe  P.M.G,*  6m 
i' Offlolal  Notice!  "  to-day, 


Perth.— August  11th.  Measuring  instruments,  fortheP.MO. 
See  "Official  Notices"  .luly  16th. 

August  2.'>th.  P.M.G.  One  ton  of  crushed  ealammoniao,  and 
IJ  tons  of  steel  galvanised  wire.     See  "Official  Notices"  to-day. 

Stdkey.— September  13th.  Council,  a.c.  and  DC  electric 
motors.   Specification  (lOa.  6d.)  from  E.L.  Department,  Town  Hall.' 

September  6th.  Metropolitan  Board  of  Water  Supply  and 
Sewerage.  Centrifugal  pumps  and  electric  motors  at  Richmond 
pumping  station.*     Acting  Secretary,  341,  Pitt  Street,  Sydney. 

Specifications  for  the  items  marked  *  can  be  seen  at  the  Board 
of  Trade  Commercial  Intelligence  Branch  in  London. 

.4,vlesl>Hrv.  —  July  28th.  Electric  motor  and  pump 
capable  of  lifting  .">  OOO  gallons  of  sewage  per  hour,  with  lift 
19  ft.  3ia.,  &).,  for  the  U.D.C.  Mr.  W.  Hi  Taylor,  Engineer  and 
Surveyor,  Town  Hall. 

Bradford. — Electric  lighting  of  five  through  houses  and 
workrooms  adjoining,  in  Arncliffe  Terrace  and  Woodhead  Road, 
now  in  course  of  erection.  Specifications,  &o.,  may  be  seen  on  the 
works  on  application  to  Mr.  T.  P.  Cowling.  Tenders  to  be  delivered 
to  93,  Horton  Road,  Bradford. 

Bristol. — August  23rd.  Corporation.  One  6,000-k\v. 
three-phase  steam  turbo-alternator  with  condensing  plant.  Sse 
"  Official  Notices  "  to-day. 

Dublin.  —  July  2Gth.  Corporation.  High  and  low- 
pressure  cables  and  accessories,  transformers,  transformer  pillars 
and  electricity  meters.     See  "Official  Notices"  Jaly  16th. 

Guildford. — Motor-driven  fan,  for  the  Guildford  Elec- 
tricity Supply  Co.    See  "  Official  Notices"  to-day. 

Leitb.— July  26th.  Corporation.  Twelve  or  six  months' 
supply  of  washed  pearls  (9,000  or  6,0u0  tons)  for  the  Electricity 
Department.     Specifications  from  the  Burgh  Electrical  Engineer. 

London. — L.C.C. — Tenders  are  to  be  invited  for  instal- 
lation of  electric  light  at  the  new  West  Norwood  fire  station. 

Middleton. — August  lOth.  Corporation.  Coal  for  the 
eleotricity  works.  Particulars  from  Mr.  S.  Pauls,  Electrical 
Engineer. 

Morecanibe.  —  July  24th.  Corporation  Electricity 
Department.  2,000  tons  of  coal  or  slack.  See  "  Official  Notices  " 
July  2nd. 

Rotlierbani. — July  24th.  Corporation.  10,000  tons 
smudge  and  pea  nuts  :  single  vulcanised  bitumen-covered  cable, 
H.T.  cable,  rubber-insulated  cable,  trolley  wire  :  ampere-hour 
meters.     See  "  Official  Notices"  July  16th. 

Salford. — July  2Gth.  Corporation  Electricity  Depart- 
ment, steam  piping  and  separator,  and  cast-iron  water  piping. 
Borough  Electrical  Engineer,  Frederick  Road,  Pendleton. 

Sbeffield. — July  30th.  AVater  service  conduit  screen 
chamber,  penstocks,  valves,  piping,  iVc.  for  the  Electric  Supply 
Committee.     Mr.  S.  E.  Fedden,  General  Manager  and  E  igineer. 

South  Africa, — Beatkort  West  (Cape). — .'^jptember 

14th.  Municipality.  Suction  gas  engines,  dynamo,  booster,  switch- 
board, battery,  kc.  ;  also  poles,  copper  wire,  insulators,  street  lamps, 
service  connections,  meters,  k:.  Specificatijns,  on  deposit  ot  five 
guineas  (returnable),  from  Mr,  Chas.  G.  Trevett,  A.M  I.E  E.,  70, 
Fletcher's  Chambers,  Cape  Town,  Tenders  to  Town  Clerk,  Beaufort 
West. 


CLOSED. 
.\ustralia. — The  following  contracts  have  been  placed  : — 

Victorian  (Stiite)  Coal  Mine— 
11. n.  l.uro  copper  wire,  7/14^  7/16,  7/18 :  £41,  £37  antl  £15  per  mile.— B.I.  and 

Hi'lsby  CrM03. 
Shire  of  DcmboiU  iVic  ).   - 
S'i-ii.ii.r.  gas  eneinc,  eiiclion  g«s  plan^,  Ac,  £9.'>9,— R,  H  irn^bv  A  Sons. 
Oenomtor  hioster  nporcs,  fuses,  and  leiting  set;,  £3'i6.— Bdisin  A  3waa 

i:.r..L.  Co.,  I.td. 
BBtterv  (D.r.l,  £717,— T,  K,  St'ROes 
B«ilchbo»rd  and  oroclion  of  power  liouss  er|ui|>inon(,  £3(7.— Edison  knd 

Swan  U.E.L  Co.,  Ltd, 
PoIeK  nnd  outsidi'  C'l'i'linieTit,  £  160  — M.  W,  Clements. 
Aluminium  onbirs,  irci,— W,  O.  Watson  A  Co.  — /Vn./n-. 

.Isliton-undcr-l.ync. — The  Electricity  Committee  has 
accepted  the  tender  of  Mr  It  Evans  for  l.oOO  tons  of  Kiveton  Park 
slack  coal.  The  Market  I.iirhtjng,  A:c  ,  Committee  has  ac'epled  the 
Lancashire  Electrical  Eogineering  Co.'b  tender  for  snbsti'uling 
balf-wact  lampi  for  the  remaining  arc  lampi  in  the  market. 

Bariislcy. — 'I'l'c  •^luardians  have  accepted  the  tender  of 
Messrs.  Honry  R,  I.ivenson  \  Co  ,  of  Leeds,  for  the  wiring  for 
cleotrlo  liifhtiog  of  th"  able-bodied  men's  blook  and  the  workhouw 
workahop  for  £l'2,  tbo  infants'  bungalow  Rt  £7  lOt.,  and  th« 
nuniee'  home  kt  £23, 
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riiestertield. — The  T.C.  has  provisionally  accepted  the 
tenfler  of  the  Bruah  Electrical  Engineerinp  Co.,  Ltd.,  for  a  trane- 
former,  at  £26(!  ;  and  tha";  of  the  British  Westinerhouge  Co ,  Ltd., 
for  switchgear  extensions,  at  £500. 

Doncaster. — The  Corporation  has  accepted  the  tender 
of  Messrs.  Bibcock  &  Wiloox,  Ltd.,  for  a  new  water-tnb3  boiler  for 
the  electricity  works. 

Ilevwood. — The  Town  Council  has  sealed  the  following 
contracts  :  — 

r.c.  switchboard  at  the  eleotricit.y  works.— Bertram  Thomas. 
nolKw.  booster  rotary,  &o  — B.W.  Elentrio  &  Manufacturing  Co.,  Ltd, 
RAversible  bat'erv  b^o3ter.- Phcenix  Dynamo  Mfg.  Cj.,  Ltd. 
Overhead  single  k.h.t.  line  —B.I.  &  Helsby  Cables,  Ltd. 
Temporary  building  at  the  electricity  works. — Blakeley  &  Wild. 

CiJovernmfiit  foiitracts.— List  of  new  contracts  for 
June,  1915  :  — 

War  Office, 
Cab'es   and  wire.— B.I.  &  Helsby  Cables,   Ltd.  ;    Callondcr's  Cable  and 

Construction  Co.,    Ltd.  ;   Connolly  Bros.,   Ltd.  ;    Craigpark  Electric 

Cable  Co.,  L'd. ;  W.  T.  Glover  &  Co.,  Ltd.  ;  W.  T.  Henley's  Telegraph 

Works  Co.,  Ltd.;  Hooper's  Telegraph  &  I. R.  Works,  Ltd.;  Johnson 

and  Phillips,  Ltd.;  Johnson,  Matthev  &  Co.,  Ltd.  :  Liverpool  Electric 

Cable  Co.,  Ltd.  ;  Macintosh  Cable  Co.,  Lt'l.  ;  Midland  Electric  Wire 

Co.,  Ltd. ;  St.  Helens  Cable  *  Rubber  Co.,  Ltd.  ;  Siemens  Bros.  &  C)., 

Ltd. ;  Wa'd  &  Goldstone,  Ltd. ;  Western  Electric  Co.,  Ltd. 
Conduits  and  fittings  — General  Eleotric  Co.,"  Ltd. 
Motor-converters.  — Bruce  Peebles  \-  Co.,  Ltd. 
Electric  lampi.— Edison  &  Swan  U.E.L  Co.,  Ltd.;  Eli  Griffiths  &  Sons; 

A.  Lyons  tt  Wrench,  Ltd. 
Electric  motors.— Elec.  Construction  Co..  Ltd. 
Works  services.- Batteries  at  Scott's  House  and  Whitley  Bay :  Siemens 

Bros.  &  Co.,  Ltd.    Electric  generating  set,  Didcot :  Drake  &  Gorham, 

Ltd.    Electric  lighting,  Ford  House,  Devonport :  Corse  &  Co. 
India  Office  Store  Departjient. 
Wireless  apparatus. — Marconi  Wireless  Telegraph  Co. 
Dynamos. — Lancashire  Dynamo  Co. 
Morse  keys.— S'emens  Bros.  &  Co. 
Lighting  spares.— J.  Stone  &  Co. 
Standards.- Siemens  Bros.  &  Co. 
Telephone  sets.- General  Electric  Co. 

Crown  Agents  for  the  Colonies. 
Telegraph-apparatus.- Marconi  Wire'ess  Telegraph  Co.,  Ltd. 

Post  Office. 
Telegraphic  apparatus.— T.R.,  G  P.  &  Telegraph  Works  Co.,  Ltd. 
Telephonic  apparatus  — Western  Electric  Co..  Ltd. 
Submarine  cable. -Siemens  Bros.  &  Co.,  Ltd.;   Tel.-graph  CoTistructim 

and  Maintenance  Co.,  Ltd. 
Telephone  cable.— W.  T.  Henley's  Telegraph  Works  Co.,  Ltd. ;  I.R.,  G.P. 

and    Telegraph    Works    Co.,    L*d.  ;    New    Gotta-Percha  Co.,    Ltd.  ; 

Siemens  Bros,  i  Co.,  Ltd.  ;  Western  Electric  Co.,  Ltd. ;  B.I.  &  Helsby 

Cables,  Ltd. 
Dry  cells. — Siemens  Bros.  &  Co.,  Ltd. 
Cjpper  wire.— T.  Bolton  &  Rons;   B.I.  4  Helsby  Gables,  Ltd.;  Elliotts 

Metal  Co.;  .Johnson   &  Nephew,   Ltd.;   Shropshi-e  Iron  Co.,   Ltd-; 

P  Smith  ct  Co.  (incorporited  in  the   London  Electric  Wire  Co.  and 

Smiths,  Lta.). 
Copper  wire,  covered.— London  E'.ec'ric  Wire  Co.  &  Pmi 
Laying   ducts.- City   &   Siuth    London    Railway   dive 

feotion:  J.  A  Ewart,  Ltd. 
Laying  duc':s  and  rjpes.— City  &  South  London  Railway  diversion.  City 

section  :  J.  A.  Ewart,  Ltd. 
Lifts. —  8ap->rintending     Engineer's     headquarters,     Denman     otreet : 

Waygood-Otis,  Ltd. 
Modiacalioi  of  existing  "  .\ "  and  "B"  positions   at  Dublin  Telephone 

Exchange.— Western  Electric  Co.,  Ltd. 

H.M.  Office  of  Works. 
Supply  of  switchboard  fire  extinguishers  to  March  3lst,  1018.— British  Fire 

Appliances  Co.,  Ltd. 

Ledbury. — The  B.  of  G.  has  accepted  the  tender  of 
MeFS's.  F.  C".  Swift  &  Co.  f  jr  the  installation  of  eleotri;  bells  at 
the  vagrant  wards. 

London, — L.C.C. — The  Highways  Committee  reports 
that  arraneements  have  been  mari<!  for  rnly  one  of  the  two 
8  000-KW.  tnrbo-jrenerators  required  for  the  Greenwich  ersnerating 
Rt»tion  to  be  constructed  at  the  present  moment.  The  Council  is 
to  retain  the  option,  up  to  six  months  after  the  termination  of  the 
war.  of  ordering  the  second  machine  at  the  price  included  in  the 
(!r)mpany'8  tender  adjusted  to  correspond  with  any  increase  or 
decrease  in  the  cost  of  materials  and  labour  prevailing  at  the  time 
of  ordering  the  machine,  compared  with  the  cost  of  materials  and 
labour  prevailing  at  the  date  of  the  tender. 

In  view  of  the  exceptional  circumstanoes  prevailing,  the  Com- 
mittee has  authorised  tlie  purchase,  for  use  at  the  Greenwich 
generating  station,  of  coal  as  and  when  it  can  be  obtained.  Under 
this  authority  about  1G;22S  tons  of  coal  have  b3en  purchased  under 
contract,  at  a  cost  of  about  £U,980,  and  about  15  296  tons  out  of 
contract,  at  a  cost  of  approximately  £21,120.  during  the  quarter 
endei  June  30th,  1915. 

Bethnal  Green. — The  Electricity  Committee  has  accepted  the 
following  tenders  : — 

Meters.— British  Westingliouse  Co. 

Demand  indicators,— Reason  Manufacturing  Co. 

Time  switches.— Venner  &  C3. 
><  me  of  the  firms  invited  to  tender  for  hnu'e-Bervioe  fuses  reolied, 
»n1  the  matter  was  deferred,  as  it  miy  be  arranged  through  the 
Stepney  B.C. 

Mertlijr  Tydfil.  —The  T.C.  has  accepted  the  tender  of 
Messrs.  Lucv  &  Co..  Ltd.,  for  90  brackets  for  electric  lamps  at 
D)wlai8,  at  178.  ill.  each. 

Oldham.— The  Tramwajs  Committee  recommends  the 
pirchase  of  a  Ford  motor,  van  for  the  pircela  delivery  department. 

Flyuiontli.  —  The  T.C.  has  accepted  the  tender  of 
M«s»ra.  Cory  Bros.  &  Co.,  Ltd.,  for  13,500  tons  of  ooal  for  the 
electricity  works,  at  £1  9.>,  6(3.  per  ton. 
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Sunderland,  —  The  T.C.  has  accepted   the  following 
tenders  : — 

B.I.  ,t  Helsby  Cables,  Ltd.— House-service  boxes,  box  compound. 

Dussek  Bitumen  Co  — Box  compound. 

Steel  &  Co.— Cable  ducts. 

British  Westioghouse  Co.,  Ltd.— Instruments  and  swltohgear  for  booster 

panel. 
British  Thomson-Houston  Co.,  Ltd.— Reactance  coils  for  traction  motor- 

generator. 
B.I.  &  Helsby  Cable,  L'd.,  and  Callander's  Cable  and  Construction  Co., 

Ltd.- Cable. 
T.  Bolton  &  Sons,  Ltd.  -Copper  s^rip, 

'rasniania. — The  following  contracts  have  been  accej  ted  : 

Wynyard  electric  lighting. — 
Sucii'in  gai  plant,  £1,06').— R.  Hornsby  &  Sons. 
Ele:3t  ical  plant  and  power  house,  £1,940. — Sutherland  &  Ashman. 
Copper  cables  and  line  equipment,  £453. — B.I.  &  Helsby  Cables. 
Insulators  and  fuses,  £263.— Grant  &  Vincent. 
Line  erection  work,  £365.— Sutherland  &  Ashman. 


NOTES. 

The  Electric  Li<2,-ht. — In  the  course  of  a  paper  read  at 
Chicago,  Mr.  S.  E.  D}ane  stated  that  the  incandescent  lamp  as  a 
current-consuming  device  must  be  accorded  a  hi?h  place,  for 
probably  there  were  l.">0,000,000  in  service  in  the  United  States, 
which  in  the  course  of  a  year  consumed  more  than 
5,000,009,000  KW.-hours.  The  25,  40  and  60. watt  tungsten  lamps 
were  now  operating  at  1'05,  10:!  and  TOO  w.p.c.  respectively,  com- 
pared with  1  '23  w.p.c.  five  years  ago  for  the  40  and  60-watt,  and 
131  w.p.c.  for  the  25-watt,  and  were  giving  the  same  useful  life 
as  before.  This  improvement  in  efficiency  had  been  made  possible 
principally  through  the  adoption  of  drawn-wire  filaments,  modifica- 
tions of  the  structure  supporting  the  filament,  and  the  introduction  of 
various  chemicals  within  the  bulb,  which  had  allowed  the  operat- 
ing temperature  to  be  increased  without  increasing  the  rate  of 
candle-power  depreciation.  Their  mechanical  strength  had  also  been 
increased  and  their  prices  greatly  reduced.  The  40-watt  lamp  had 
come  down  from  90  c.  in  1909  to  30  c.  in  1914.  The  increase  in 
efficiency  of  about  20  per  cent,  had  done  as  much  to  decrease  the 
cost  of  light  to  the  consumer  as  the  reduction  in  lamp  price  from 
90  c  to  30  c. 

Field  Telephones. — At  the  Royal  Society  of  Arts,  John 
street,  Adelphi,  W.C,  on  Wednesday"  next  (July  28th)  at  4.30 
o'clock,  a  special  war  lecture  on  "  Field  Telephones,"  with  experi- 
mental illustrations,  will  be  delivered  by  Mr.  C.  R.  Darling, 
A  B.aSc  I.,  F.I.C. 

Appointments  Vacant.— Charge  engineer  and  switch- 
board attendant  (403.  and  25s  ),  for  Gloucester  electricity  depart- 
ment ;  shift  engineer  for  Stretford  (10a.)  ;  junior  charge  engineer 
for  York  (£91)  ;  see  our  advertisement  pages  to-day. 

Volunteer  Notes.  —  Engineering  Institutions' 
Volunteer  Training  Corps. 

Drill,  Centre.— By  kind  permission  of  Lieut. -Colonel  A.  E.  Le 
Rossignol,  head-quarters  of  London  Electrical  Engineers,  46, 
Regency  Street,  London,  S.W. 

■ts  Com  pa  III/  Orderx — By  Lieut.-Colonel  C.  B.  Clay,  V.D.,  Com- 
mandant, ifor  week  ending  July  31st,  1915: — Monday,  Wednesday, 
and  Friday,  Drills,  6  HO  and  7.30. 

Applications  for  Enrolment. — All  applications  for  enrol- 
ment should  be  sent  to  the  Commandant,  Marconi  House,  Strand, 
from  whom  all  particulars  can  be  obtained. 

E.  G.  Fleming, 
Company  Commander  and  Acting  Adjutant. 

3ri)  Batt.  iOld  Boys)  Central  London  Regiment  (Volun- 
TKERs). — Battalion  Orders  by  Colonel  S.  G.  Grant  (Officer  Com- 
manding), Thursday,  July  22ad,  1915  : — 

Week-end  Purades. — Siturday. — The  Bittalion  will  parade  at 
Baker  Street  S';ation  at  2.30  p.m..  aid  proceed  by  train  to  Wembley 
Park.  Detailed  instructions  will  be  issued  to  the  Officer  Com- 
manding on  that  day. 

Sunday. — Inspection  of  the  Central  London  Regiment  (Volun- 
teers) by  Brigadier-General  Bridgman,  in  Regent's  Park.  The 
Bittalion  will  fall  in  on  the  Green,  N.E.  of  York  Gate,  Regent's 
Park,  at  2  30  p.m.  sharp.  Recruits  and  men  told  off  to  keep 
Ground.  &■.,  will  parade  under  Company  Sergeant-Ma jor  Brettargh 
at  2.25  p.m.,  at  Cumberland  Gate,  Regent's  Park.  Dress  — 
(except  in  the  case  of  Recruits  who  have  no  uniform) — Drill  Order 
with  rifles  and  sidearms,  but  without  haversacks  and  pouches. 

There  will  be  no  Parades  at  Wembley  Camp  on  Sunday. 

Miishrtrij. — Bisley. — The  Musketry  Staff  will  receive  names  of 
men  who  have  not  previously  shot  their  course  at  Bisley,  and  who 
wish  to  shoot  on  Saturday  next,  the  24th  inst.  These  men  should 
report  themselves  to  Sergeant  Cotter  at  the  Barrier  of  No.  9  Plat- 
form, Waterloo  Station,  not  later  than  12  55  p.m. 

Acton  Range. — "  B  "  Company  will  shoot  at  Acton  on  Saturday 
next,  the  24th  inst. 

First  Team  to  parade  at  10  a.m.  at  Acton. 

Second  Team  to  parade  at  2.30  p.m.  at  Acton. 

Men  to  t>e  in  uniform  and  to  produce  their  efficiency  badges  on 
the  Range,  otherwise  they  will  not  be  permitted  to  shoot. 

Bragsardu, — Members  are  warned  that  those  who  have  not  yet 
obtained  their  Brassards  must  do  so  before  Sunday's  Partide.  They 
can  obtain  them  either  by  personal  application  to  Headquarters,  or 
by  Bending;  a  st^mped-addreBsed  envelope  to  Headquarters, 

A.  G.  JoiNEB,   Captain  and  Adjutant, 
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Fibrov. — At  the  annual  meeting  of  the  American  Elec- 
trochemical Society  a  new  heat-inBulating  material  called  "  fibrox" 
was  described  by  Dr.  E.  Weiatranb,  of  the  General  Electric  Co.,  of 
Lynn,  Mass.  This  materal  has  chemically  the  constitation  of  silicon 
oxycarbide,  and  its  most  remarkable  feature  is  its  fibrous  structure. 
The  diameter  of  the  fibres  is  of  the  order  of  0  (J  micron  to  0'3 
micron.  That  is  much  smaller  than  the  diameter  of  thin  hair. 
Fibrox  is  a  soft,  resilient  fibrous  material,  and  can  be  out  into 
plates,  sheets  and  riners  which  ara  self-supporting.  The  apparent 
density  of  the  material,  while  varying  with  the  circumstance?,  is 
usually  between  0  0025  and  00030.  In  other  words,  it  weighs  only 
from  about  2  5  gramoies  to  3  grammes  per  litre.  As  it  consists  of 
from  99  5  to  99  9  per  cent,  of  air  (in  the  pores)  and  only  from  OV". 
to  O'l  per  cfnt.  of  solid  material,  it  is  the  very  best  heat  insulator 
known,  and  in  view  of  this  it  is  very  peculiar  that  it  is  a  relatively 
good  electrical  conductor  with  a  conductivity  comparable  to  that 
of  electrolytic  solutions. 

Indian  Notes. — Oar  special  correspondent  in  India 
writes : — 

Jammii,  Ka.^/aiiir. — This  enterprising  city — the  second  in 
Kashmir— is  very  actively  engaged  in  improving  its  electrical 
power  plant.  I':  boasts  of  a  fair  siz^d  hydroelectric  installation, 
which,  however,  is  a  dwarf  in  comparison  with  the  hydro-installation 
at  Baramnlla.  which  supplies  the  capital  city,  Srinagar,  with  light 
and  power,  and  which,  in  addition,  supplies  power  for  a  very 
elaborate  and  powerful  dredging  plant  for  the  river.  The  Jammu 
plant  supplies  current  for  the  city  lighting  and  for  the  Maharagas 
palaces,  and  a  further  scheme  is  under  contemplation — in  fact,  the 
specifications  have  been  sent  out — for  an  increase  of  the  electric 
pumping  plant.  The  electrical  system  in  Jtimmu  is  controlled  by  a 
very  capable  and  energetic  engineer,  who  knows  what  he  wants 
aad  sees  that  he  gets  it. 

JiMidporp. — The  electrical  inspector  to  Government,  Mr.  Mersh, 
is  in  the  market  for  an  electric  installation  for  the  New  Arts 
College,  Jubbalpore.  He  specifies  Tudor  accumulators,  and  either 
Robey,  Hornsby,  or  Blackstone  crude  oil  engines,  and  leaves  the 
other  items  open  to  any  reliable  make  which  will  comply  with 
his  specification.  This  habit  of  specifying  a  particular  make 
of  machine,  whether  engine,  dynamo,  or  battery,  is  growing  among 
Government  engineers  in  India,  and  has  its  obvious  disadvantages. 
It  should  be  sufficient  to  issue  a  binding  specification  and  ask  only 
contractors  of  repute  to  quote,  and  then  insist  that  whoever 
eventually  gets  the  order  should  scrupulously  comply  with  the 
conditions,  and  then  there  would  be  no  cause  of  complaint  sub- 
sequently. A^  things  are,  there  is  a  good  deal  of  complaining 
going  on  over  irregularities,  such  as  a'e  referred  to  above. 

Madras. — The  Government  of  Madras  ha9  obtained  the  loan  of 
the  services  of  Mr.  Meares,  the  electrical  adviser  to  Imperial 
Government,  to  advise  on  several  hydroelectric  schemes  which  are 
under  consideration.  One  is  for  Ootacamund,  the  summer  capital 
of  Madras.  This  scheme  was  prepared  by  Messrs.  Walker  &  Co., 
of  Colombo,  for  the  Ootacamund  municipality,  and  proposes  a 
method  of  obtaining  power  from  the  Kemdah  River,  nine  miles 
from  Ooty.  A  much  more  comprehensive  scheme  is  that  proposed 
for  supplying  electrical  energy  to  Ootacamund,  Coonoor,  and 
Wellington  from  the  Pykira  Falls.  Rough  estimates  have  also 
been  worked  out  for  what  is  known  as  the  Siruvani  project  in 
Cormbatore  District,  and  indications  show  that  the  project  is 
fairly  promising,  and  that  electrical  energy  of  considerable!  magni- 
tude could  be  developed  with  a  fairly  reasonable  chance  of  showing 
profit.  I  f  Mr.  Meares's  reports  are  favourable  there  is  every  hope 
that  some  at  least  of  the  projects  will  materialise  in  due  course. 

COEBECTION. — With  reference  to  the  Hyderabad  note  appearing 
on  page  778  of  our  May  28th  issue,  a  correspondent  in 
India  sends  one  or  two  corrections.  He  says  that  one  of  the 
outlying  palaces  of  H.H.  the  Nizam  was  fitted  with  a  private 
plant  about  ten  years  ago,  but  this  has  no  connection  what- 
ever with  the  public  supply,  which  was  commenced  about  4  J  years. 
ago.  No  public  supply  was  given  in  Hyderabad  previous  to  that  date. 
The  new  turbine  sets  are  of  1,000-KW.  capacity  each,  not  1,.500. 
The  current  is  used  for  ordinary  supply  purposes,  and  for  a  very 
considerable  quantity  of  industrial  work,  including  some  l."iO  Kw. 
for  the  constructional  machinery  used  at  the  building  of  the  big 
dam  mentioned,  which,  unfortunately,  owing  to  its  having  prac- 
tically no  head,  could  by  no  possibility  be  used  as  a  source  of 
energy  for  the  production  of  electricity. 

Ciiernian.v's  Keservc  of  Copjier. — In  a  recent    issue 

of  the  driiif  Civil  M.  F.  Loprt'  has  an  interesting  article  on  the 
reserves  of  copper  available  to  the  German  Government  in  the 
form  of  cables  used  for  the  transmission  and  distribution  of  elec- 
tricity. He  draws  attention  in  this  connection  to  the  rather  pre- 
cipitate decision  of  the  municipality  of  Berlin  to  purchase  the 
electricity  supply  undertakings  within  its  area,  at  a  cost  of  288 
million  marks  ;  the  question  of  purchase  bad  been  under  con- 
sideration for  a  long  time,  and  its  speedy  settlement  at  this  time 
suggests  that  the  motive  underlying  the  transaction  is  the  desire 
to  replace  the  copper  mains  with  steel  oables.  The  author  recalls 
the  fact  that  before  the  end  of  191 1  the  German  Klectrotechnioal 
Society  had  iastrocted  its  general  secretary,  Uerr  Dc-ttmar.  to  draw 
op  mles  for  the  use  of  iron  in  place  of  copper  in  electric  networks, 
and  points  out  that,  as  no  important  new  installations  can  be  in 
contemplation,  the  object  in  view  mast  have  been  the  substitution 
of  oopper  for  iron  in  existing  networks. 

With  a  view  to  ascertain  the  extent  of  these  reserves  of  copper, 
M.  Lopp^*'  has  made  calculations  which  lead  to  the  oonclopion  that 
in  the  case  of  lighting  and  tramway  undertakings  on  the  nvcrnge 
about  20  kg.  of  copper   will   probably   lie   in    use   per  kilowatt  of 


plant  connected,  and  in  the  case  of  power  systems  7  kg.  per  kilo- 
watt. Published  statistics  show  that  in  fiermany  there  were 
probably  at  the  beginning  of  the  war  \',  million  kw.  installed 
— 1"  millions  for  lighting,  requiring  34,000  tons  of  copper, 
2'3  millions  for  power  and  heating,  requiring  16,000  tons  of  copper, 
and  220,000  kw.  for  traction,  requiring  4,100  tons  of  copper 
the  total  weight  of  copper  available  being  therefore  .14,100  tons. 
The  author  considers  that  by  basing  his  cal  eolations  on  the  con- 
suming plant  installed  and  not  npon  the  power  of  the  generating 
plant,  which  is  generally  60  per  cent,  of  the  former,  he  has 
obtained  a  result  which  is  certainly  greater  than  the  true  value. 

How  far  the  copper  could  be  replaced  by  iron  is  an  extremely 
difficult  question,  especially  in  the  case  of  AC  distribution.  Heavy 
aerial  cables  would  have  to  be  replaced  by  iron  cables  so  weighty 
and  exposing  so  large  a  surface  to  wind  preesore  that  it  would  be 
almost  impossible  to  strengthen  the  insulators  and  poles  sufficiently 
to  carry  them.  It  is  also  doubtful  whether  iron  cables  of 
adequate  section  could  be  drawn  into  underground  conduits 
designed  for  copper  cables.  Henca  the  author  concludes  that  the 
figure  of  54,400  tons  is  certainly  far  greater  than  the  amount  that 
could  actually  be  availed  of,  and  puts  it  forwarl  only  with  a  view 
to  fixing  ideas  as  to  the  order  of  magnitude  of  the  copper  reserves 
in  Germany's  cables. 

Coal  Supplies. — A  Bill  was  introduced  on  .luly  13th  by 
the  President  of  the  Board  of  Trade  which  embodies  the  recom- 
mendations of  the  Parliamentary  Committee  which  has  been  con- 
sidering the  question  of  coal  supplies.  In  present  form  the 
recommendations  are : — 

1.  That  during  the  continuance  of  the  war  the  maximum  price 
of  coal  at  the  pithead  for  consumption  at  home  and  by  our  AUifs 
should  be  fixed  on  the  basis  of  the  prices  charged  for  substantial 
quantities  of  each  class  of  coal  sold  during  the  12  months  preced- 
ing the  war,  with  the  addition  of  4s.  3d.  a  ton,  or  such  other  sum 
as  may  be  prescribed,  to  cover  the  increased  cost  owing  to  the 
existence  of  the  war. 

2.  That  the  rate  for  coasting  steamers  employed  in  the  coal 
trade  be  fixed  on  the  basis  of  the  rate  charged  for  freight  during 
the  1 2  months  preceding  the  war,  with  an  addition  of  such  sum 
as  will  reasonably  cover  the  increased  cost  owing  to  the 
existence  of  the  war,  and  that  the  Government  be  urged  to  assign 
a  further  number  of  the  interned  steamers  for  the  use  of  the  coal 
trade. 

The  Mi'nd'ig  Post  says  that  the  coUiery  proprietors  objected  to 
the  sum  named  as  being  insufficient,  but  the  Bill  will,  it  is 
believed,  carry  out  generally  these  recommendations.  The  fixing 
of  prices  will  be  undertaken  by  local  Committees,  because  prices 
vary  in  a  marked  fashion,  not  only  as  between  districts  but  even 
as  between  pits. 

The  same  paper  rnentions  the  report  of  the  manager  of  a  group 
of  pits  that  during  .June  weekly  absence  rose  from  3  to  9  per  cent, 
representing  a  total  output  lost  of  well  over  3,000  tons  of  coal,  and 
quotes  his  opinion  that  the  war  bonus  for  men  earning  over  £2  a 
week  has  been  simply  an  inducement  to  idleness. 

He  further  meations  the  case  of  a  man  who  wanted  a  loan  of 
303.,  although  during  the  previous  two  weeks  he  had  earned 
£6  158.  and  been  absent  nearly  two  days. 

The  Electrolytic  Insulation  of  .41uuiinimn  Wire, 

— In  the  course  of  a  paper  read  before  the  American  Electro- 
chemical Society,  Messrs.  C.  E.  Skinner  and  L.  W.  Chubb  describ(d 
a  process  by  means  of  which  they  are  able  to  produce  an  insulating 
film  of  high  dielectric  resistance  on  the  surface  of  aluminium 
wire.  Electrolysis  plays  an  essential  part  in  the  process,  on  the 
principle  of  the  aluminium  rectifier  ;  the  best  electrolytes  are 
solutions  of  borax,  borate  of  aluminium,  and,  above  all,  sodium 
silicate.  Economical  results  are  attained  by  the  use  of  a  high 
current  density  and  high  voltage.  According  to  the  gauge  of 
wire,  the  speed  of  treatment  ranges  from  12  to  45  m.  of  wire  per 
minute,  and  the  energy  expended  from  0  1. ">  to  0  80  watt-hour 
per  sq.  in.  of  surface  treated.  The  white  pellicle  obtained  with 
silicate  of  soda  at  a  pressure  of  about  42.'>  volts  is  rather  soft  to 
the  touch,  but  so  firm  that  it  cuts  and  wears  the  baud  when  one 
winds  the  wire  on  bobbins.  Its  dielectric  resistance  is  much 
greater  than  that  of  the  coating  of  oxide  obtained  by  other  pro- 
cesses ;  two  wires  so  treated  and  tightly  twisted  together  with- 
stand a  pressure  of  200  to  .'lOO  volts.  The  thickness  of  the  film 
varies  between  0'0002"i  and  0001  cm.  :  it  is  very  flexible,  and  does 
not  fl  ake  off  or  appreciably  weaken  when  the  wire  is  bent  at  an 
acute  angle.  The  wire  can  also  be  stretched  30  per  cent,  without 
injuring  the  insulation.  Two  wires  at  a  potential  diflference  of 
250  volts  can  be  crossed  and  crushed  together  to  the  thickness  of 
a  single  wire  without  metallic  contact,  so  long  as  there  is  no 
rubbing  motion  between  them  ;  but  the  least  movement  of  one  of 
them  cuts  through  the  insulation  and  produces  a  short-circuit. 

Sewer  (ias  for  (^eneratinj;  Electricity, — The  Si/dnrj/ 

Miirning  lli-iald  reports  an  interesting  demonstration  at  the  Parra- 
matta  sewage  pumping  station  of  the  possibilities  of  sewer  gas  for 
oommeroial  purposes.  The  patentee  of  the  sewer  gas  system  (Mr. 
n.  Walshaw.  sani'ary  engineer  for  Parramatta  municipality')  stated 
that  with  a  I."'  ii  c.  engine  he  wan  now  able  to  do  all  the  pumping 
required  in  connection  with  the  sewerage  system,  and  dispense 
with  any  night  supervision  whatever  lie  estimated  that  the 
work  absorbed  250  ob.  ft  of  sewer  gas  per  24  hours,  whilst  he  had 
1,700  cb.  ft.  per  24  hours  available.  He  was  convinced  that  the 
value  of  sewer  gas  was  such  that,  with  the  potential  resources  at 
the  outfnll  of  the  Bondi  sewer,  sufficient  power  could  be  generated 
by  the  gas  to  light  electrically  the  city  <if  Sydney,  and  also  run  the 
metropoUt»n  tramway  system. 
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Educational. — Citv  and  Guilds  of  London  Institute. 

— The  report  of  the  Council  for  1914  states  that  the  number  of 
itadents  attending  the  City  and  Guilds  (Enerineering)  College  in 
July  last  was  411.  as  compared  with  420  is  the  previous  session, 
the  decrease  beinp  due  to  the  transfer  of  the  Chemical  Depart- 
ment to  the  Royal  College  of  Science  ;  at  the  Technical  College, 
Finsbury,  there  were  194  day  students,  as  against  177  in  the 
previous  session,  and  140  in  the  one  before  that.  But  the  out- 
break of  war  had  a  very  marked  effect  on  the  entries  for  the  cur- 
rent session.  About  224  students  enlisted  or  were  called  to  the 
Colours,  and  the  total  for  the  two  Colleges  in  March,  1015,  was 
402,  compared  with  tiOS  in  the  previous  year.  The  main  decrease 
was  in  second  and  third  year  students,  the  entry  of  new  students 
who  are  uader  military  age  being  well  maintained.  Of  the  staff, 
3i  teachers  and  workmen  are  serving  with  the  Forces.  On  the 
declaration  of  war,  arrangements  were  made  to  ensure  that  the 
pjiitions  and  prospects  of  students  and  employes  who  went  on 
»3tive  service  should  not  be  prejadioed. 

The  EjU  of  Honour  includes  the  names  of  633  past  and  present 
members  of  the  staff  and  students  of  the  City  and  Guilds  (Eag.) 
College  (341  officers,  292  men),  and  206  from  the  Technical 
College,  Finsbury — total,  830.  During  the  past  three  years  the 
number  of  students  attending  the  Electrical  Engineering  Course  at 
the  City  and  Guilds  (Engineering)  College  has  been  practiciUy 
constant  at  an  average  of  77  ;  at  Finsbury  there  were  63.  The 
total  income  for  1914  was  £29,467,  and  the  expenditure  £29,558. 

The  programme  of  the  Technical  College,  Finsbury,  for  the 
session  101,'il6  was  recently  issaed  ;  it  contains  a  number  of  views 
of  the  new  mechanical,  engineering  and  hydraulic  laboratories,  as 
well  as  of  the  dynamo  and  generating  rooms,  the  calibrating  room, 
the  magnetic  and  electrical  laboratories,  &o.  Dr.  S.  P.  Thompson, 
F.R.S.,  the  principal,  is  professor  of  applied  physics  and  electrical 
engineering,  aseisted  by  Mr.  J.  K.  CattersonSmith,  Mr.  C.  R. 
Darling,  Mr.  R.  P.  Howgrave-Graham,  and  others. 

Particulars  of  the  Day  Courses  at  the  City  and  Guilds  Technical 
College,  Finsbury,  appear  in  our  adyertisement  pages  to-day. 

Imperial  College  op  Science  and  Technology,  South 
Kmsington,  S.W. — Citt  and  Guilds  (Engineeeino)  College. — 
Paitioulars  of  courses  in  mechanical,  civil  and  electrical  engineer- 
ingf,  mechanics  and  mathematics  ar^  obtainable  from  the  Registrar, 
Imperial  College  of  Science  and  Technology,  South  Kensington, 
S.W.     See  also  our  advertisement  pages  to-day. 

U.S.    Trade    Relations    with    Latin   lAiueriea. — 

Ab  a  result  of  the  Pan-American  Financial  Conference,  the 
Secretary  of  the  Treasury  has  appointed  a  number  of  prominent 
business  men  and  financiers  of  the  United  States  to  act  on  Com- 
mittees which  are  to  promote  closer  trade  and  other  relations 
between  the  United  States  and  Latin  America.  Ten  members, 
including  Secretary  McAdoo,  will  constitute  an  latemational  High 
Commission,  authorised  bv  the  conference  to  deal  with  uniformity 
of  legislation  in  Pan-American  countries,  including  laws  on  trade- 
marks, patents,  and  copyrights ;  bills  of  exchange,  commercial 
paper,  and  bills  of  lading  :  uniform  classification  of  merchandise. 
Customs  regulations,  port  charges,  &c.  It  has  been  suggested 
that  the  International  High  Commission  meet  in  Buenos  Ayres  on 
November  1st,  1915. 

Female  Rineniatograph   Operators. — The    Theatre 

and  Music  Halls  Committee  of  the  London  County  Council,  having 
considered  a  suggestion  with  regard  to  the  employment  of  women 
operators  in  kinematograph  halls,  with  a  view  to  releasing  men  for 
military  service,  recently  drew  the  attention  of  the  Home  Secretary 
to  the  matter,  and  informed  him  that  women  had  hitherto  only 
been  employed  in  London  in  two  cases  ;  the  operator  must  possess 
some  electrical  knowledge,  and  in  practice  was  generally  respon- 
sible for  the  maintenance  of  the  electrical  equipment  of  the  hall 
and  the  execution  of  minor  repairs,  but  there  did  not  appear  to  the 
Council  to  be  any  reason  why  women  should  not  be  able  to  acquire 
the  requisite  degree  of  knowledge  and  skill  ;  and  in  the  circum- 
stances, the  Council  was  of  opinion  that  no  objection  should  be 
raised  to  the  employment  of  competent  women  as  kinematograph 
operator?. 

Admiralty  Board  of   Inventions. — The    Admiralty 

has  announced  that  the  arrangements  for  the  organisation  of  the 
Board  have  now  been  completed.  It  will  comprise  a  Central  C  im- 
mittee  and  a  Panel  of  Consultants,  composed  of  scientiti ;  experts, 
who  wUl  advise  the  miin  Committee  on  questions  referred  to  them. 

The  Central  Committee  will  consist  of : — Lord  Fisher  of 
Kilveretone  ( President)  ;  Sir  J.  J.  Thomson,  Hon.  Sir  C.  A.  Parson?, 
and  Mr.  G,  T.  Beilby. 

The  Consulting  Panel  will  comprise  the  following  list  which 
will  be  added  to  from  time  to  time  as  necessary  :— Prof.  H.  B. 
Baker,  Prof.  \V.  (i.  Bragg,  Prof.  H.  C.  H.  Carpenter,  Sir  William 
Crookes,  Mr.  W.  Duddell,  Prof.  Percy  Frankland,  Prof.  Bertram 
Hopkinson,  Sir  Oliver  Lodge,  Prof.  VV.  J.  Pop3j  Sir  Enest 
Rutherford,  Mr.  G.  Gerald  Stoney,  and  Prof,  the  Hon.  R.  J.  Strukt. 

Communications  should  be  addressed  to  the  Secretary,  Board  of 
laventim  and  Research. 

The  Bslgian  military  authorities  have  established  at  21,  City 
Rjad,  E.G.,  a  branch  office  of  the  Bslgian  Service  of  Military 
laventions,  which  has  its  headquarters  in  Paris.  Like  the  French 
Army,  which  has  a  permanent  commisaiou  for  the  studv  of 
technical  inventions  connected  with  each  arm,  the  Belgian  Army 
has  organised  a  technical  Commission  of  Inventions,  whose  dele- 
gates are  accredited  to  the  various  departments  of  the  French  Com- 
mission. The  Bureau  now  opened  in  London  will  inform  the 
Balgian  War  Minister  of  all  new  military  inventions  likely  to  be 
of  use  in  the  war.    The  officers  in  charge  of  this  office  will  be  glad 


to  receive  details  of  military  inventions,  especially  from  British 
firms  engaged  in  the  manufacture  of  munitions  and  arms  for  the 
Allied  Armies. 

Mr.  T.  A.  Edison  has  accepted  the  invitation  of  the  Secretary  for 
the  U.S.  Navy  to  head  the  Advisory  Board  of  Civilian  Inventors  for 
the  Bureau  of  Invention,  a  development  which  the  Navy  Department 
is  about  to  create  in  order  to  secure  the  inventive  genius  of  the 
country  to  meet  new  problems  arising  from  the  European  war, 
especially  in  connection  with  submarines. 

Professional     Etiquette.— The     application    of  Mr. 

.T.  S.  E.  de  Vesiau  for  an  injunction  against  the  Council  of  the 
Institution  of  Civil  Engineers,  to  restrain  it  from  interfering  with 
his  rights  as  a  member,  which  was  refused  by  Mr.  Justice  Neville, 
has  been  allowed  by  the  Court  of  Appeal.  The  Master  of  the  R  )lls 
pointed  out  that  the  appellant  only  sought  an  injunction  until  the 
trial  of  the  action  ;  it  would  not  hurt  the  defendants,  and  would 
prevent  injury  to  the  plaintiff  pending  the  decision  of  the  case. 


OUR    PERSONAL    COLUMN. 

Th«  Editors  invite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  ke^jp  readers  of  the 
Electbical  Review  vosted  as  to  their  movements. 


Central  Station  Officials.— The  Hackney  B.C.  is 
recommended  to  appiint  Mr.  P.  M.  Shears,  canvasser  of  the  elec- 
tricity department,  to  be  sales  department  foreman,  at  a  salary  of 
£  190  during  the  period  of  the  war. 

The  salary  of  Mr.  W.  A.  H.  Parker,  assistant  manager  of  the 
Hey  wood  Corporation  electricity  works,  has  been  advanced  by  £13 
per  annum,  and  the  salary  of  Mb.  W.  A.  Ireland,  meter  inspt ctor, 
by  £6  10s.  per  annum. 

Mb.  Harry  Davies,  public  lighting  superintendent  to  the 
Swansea  electricity  department,  has  accepted  a  cjmmission  in  the 
Army. 

Whitby  U.D.C.  has  deferred  until  the  end  of  the  war  the  question 
of  increasing  the  salary  of  the  electrical  engineer,  Mb.  Piggott. 

Mb.  a.  J.  Howard,  borough  electrical  engineer  at  Taunton,  has 
been  presented  on  his  marriage  with  a  silver  salver,  by  the 
members  and  officials  of  the  Corporation. 

(ieneral. — Mr.  G.  R.  G.  Conway,  chief  engineer  of  the 

British  Columbia  Electric  Railway  Co.,  Ltd.,  has  resigned  his  post, 
which  he  has  held  for,4i  years,  and  has  been  appointed  consulting 
engineer  to  the  company.  He  wUl  carry  on  general  consulting 
practice  in  a  wider  field,  and  is  opening  an  office  in  Toronto  this 
month.  Mr.  Conway  went  to  British  Columbia  in  December,  1910, 
as  consulting  engineer  in  connection  with  the  construction  of 
Coquitlam  Dam  for  the  Vancouver  Power  Co.,  and  in  January, 
1911,  was  appointed  chief  engineer  to  the  British  Columbia 
Electric  Railway  and  its  various  subsidiary  companies.  Daring 
his  period  as  chief  engineer  he  has  been  responsible  for  the  design 
and  construction  of  all  the  company's  large  works,  which  have 
involved  a  capital  expenditure  of  between  17  and  IS  million  dollars. 
Prior  to  going  to  Vancouver  Mr.  Conway  represented  Messrs. 
Mackenzie  &  Mann  in  Mexico  as  their  chief  engineer  for  the 
Monterey  Railway,  Light  and  Power  Co.  Mr.  Conway  was 
educated  at  the  Hartley  University  College,  Southampton.  In 
1898  he  entered  the  service  of  the  City  of  Aberdeen  as  its  resident 
engineer,  and  he  left  there  after  eight  years  to  carry  out  the  works 
in  Monterey,  Mexico.  Mr.  Conway  has  taken  an  active  part  in  the 
work  of  the  Vancouver  Branch  of  the  Canadian  Society  of  Civil 
Engineers,  having  been  its  chairman  for  the  past  two  years 
and  a  half.  Mr.  Conway  is  a  member  of  the  CouncU  of  the 
Canadian  Society  of  Civil  Engineers,  a  member  of  the  Institution 
of  Civil  Engineers,  and  he  holds  the  Telford  gold  medal  of  that 
Institution  ;  he  also  represents  the  Council  as  a  member  of  their 
Advisory  Committee  for  C'lnada. 

The  Perth  (W.A.)  City  Council  recently  met  to  consider  the 
appointment  of  a  generaJ  manager  of  the  electricity  and  gas  de- 
partments. According  to  the  Commonweallli  Engineer  there  were 
37  applicants.  Some  councillors  wanted  to  know  the  necessity  for 
a  general  manager,  seeing  that  they  already  had  two  managers,  one 
of  whom  was  receiving  £S00  a  year.  The  number  of  applicants 
was  reduce  1  to  seven,  and  the  majority  of  votes  was  given  to  Mr. 
B.  L  Mdrbay,  local  manager  of  the  Victoria  Insurance  Co.,  who 
had  at  one  time  served  with  Messrs.  Siemens  Bro'.,  but  had  devoted 
mist  of  his  business  career  to  insurance.  Until  two  months  ago 
h  3  was  a  member  of  the  Perth  Council.  When  Mr.  Murray  was 
informed  of  his  election,  he  wrote  asking  to  be  relieved  of  the 
appointment,  and  another  Council  meeting  was  called  at  which, 
"  after  considerable  wraugUng,"  it  was  resolved  to  ask  the  six 
persons  whose  names  were  left  in  the  final  ballot,  whether  they 
were  desirous  that  their  applications  should  stand  for 
reconsideration. 

Oa  July  15th,  at  Hirpenden  Parish  Church,  the  marriage  took 
place  of  Miss  Ma-jorie  Flora  Djwn,  daughter  of  Mr.  Fred.  J. 
Djwn,  M.I  E.E.,  and  Mb.  Philip  Blake,  L  D.S.,  &o ,  of  Ports- 
mouth. A  reception  atterivards  followed  at  "Glengariff,"  the 
residence  of  Mr.  Down. 

Me.  Gbobge  G.  L.  Pbeecb,  who  for  some  yeirs  has  been  in 
charge  of  the  Manchester  office  of  Messrs.  Bruce  Peebles  \  Co., 
Ltd  ,  has  temporarily  left  that  company's  employment  owing  to  his 
having  accepted  a  commission  in  the  Lancashire  Fusiliers.  During 
his  absence  Mb.  E.  W.  Bbowne,  the  company's  representative  in 
Birmingham,  will  a^X  as  manager  in  Manchester. 
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Mb.  Ernest  Emerson  Stockkns,  of  Aberdeen,  district  telephone 
manager  for  the  North  of  Scotland  district,  has  been  appointed 
manager  of  the  Blackburn  district. 

The  marriage  took  place  recently  at  Farnborough  (Hants.)  of 
Mr.  Bernard  W.  Gothard,  A.M.I.E  E  ,  and  Miss  Gertrude  Frances 
Pierce,  yonngegt  daughter  of  the  late  Mr.  Wm.  Pierce  and  of  Mrs. 
Pierce,  of  Canterbury. 

Roll  of  Honour.— Much  sympathy  will  be  extended  to 
Mb.  Wilson  Habtnell,  of  Leeds,  in  the  great  loss  which  he  has 
sustained  by  the  death  of  his  only  son  Lieut.  Cuthbert  Ilartnell. 
Lieut.  Hartnell  went  to  France  with  the  Ist/Sth  Battalion  West 
Yorks.  Regiment  (Leeds  Rifles),  and  was  killed  in  action  on 
July  16th.  He  was  in  his  28th  year.  Educated  at  Bedford 
Grammar  School  he  secured  school  honours  as  a  sportsman,  and 
later  in  Leeds  acted  as  secretary  of  the  local  polo  club.  His 
training  as  an  engineer  was  obtained  at  the  Leeds  University,  and 
afterwards  he  became  an  Associate  of  the  Institution  of  Civil 
Engineers  and  a  director  of  the  firm  of  which  his  father  is  the 
head.  It  was  through  the  medium  of  the  Leeds  University 
Officers'  Training  Corps  that  Lieut.  Hartnell  secured  his  com- 
mission some  five  years  ago.  He  was  a  member  of  the  Leeds  Court 
of  Referees  under  the  National  Insurance  Act. 

Private  Lamech  Jordan,  an  electrician  employed  at  the 
British  Electric  Traction  Co.'s  power  station,  Dudley,  is  officially 
reported  to  have  fallen  at  Yprc?. 

Able  Seaman  J.  E.  Bolland,  of  the  Nelson  Battalion,  Royal 
Naval  Division,  has  been  killed  in  action  at  the  Dardanelles.  He 
was  formerly  an  electrician  with  Electrical  Services,  Ltd.,  of 
Bradford. 

Private  J.  W.  Brown,  of  the  7th  Manchester  Regiment,  who 
was  on  the  staff  of  Messrs.  Mirrlees,  Bickerton  &  Day,  Ltd.,  of  Hazel 
Grove,  Stockport,  has  been  killed  in  action  in  the  Dardanelles. 

Lieut.  Lawrence  Turnbull,  who  has  been  killed  in  action, 
was  until  October  last  with  the  Westinghouse  Electric  Co.  at  New 
York,  and  he  returned  to  England  to  take  a  commission  in  the 
Bedfordshire  Regiment. 

Obituary.— Mr.  H.  A.  Mayor.— We  deeply  regret  to 

record  the  death  of  Mr.  H.  A.  Mavor,  M.I.C  E.,  M.I.E.E.,  which 
occurred  on  16th  inst.  He  was  the  founder,  30  years  ago,  of  the 
well-known  firm  of  Mavor  &  Coulson,  electrical  engineers,  Glasgow. 
He  did,  in  the  early  days,  much  pioneering  work  in  connection  with 
the  electrical  industry,  and  the  generating  stations  put  down  and 
operated  by  his  firm  were  taken  over  by  the  Glasgow  Corporation 
to  form  the  nucleus  of  the  enormous  electricity  supply  undertaking 
which  that  authority  to-day  controls.  Subsequently  Mr.  Mavor 
directed  his  energies  and  his  original  and  inventive  resources 
to  the  design  and  manufacture  of  electrical  machinery,  and  his 
firm  has  been  in  the  front  rank  for  the  last  2."i  years.  The 
latest  important  work  which  engaged  his  attention  was  the  problem 
of  electric  propulsion  of  shipp.  His  experimental  work  on  a 
practical  scale  included  the  equipment  of  the  Elfctric  Arc,  a  vessel 
of  2,000  tons,  with  electric  propelling  machinery.  Very  full  par- 
ticulars of  his  work  in  this  direction  have  been  published  in  the 
Electrical  Review,  and  daring  the  last  few  years  Mr.  Mavor 
had  read  many  papers  on  the  subject  before  engineering  societies 
and  the  British  Association.  His  last  two  visits  to  America  were 
made  in  the  capacity  of  consultant  to  the  company  which  equipped 
the  United  States  Navy  collier  Jupiti-r,  a  vessel  of  12,000  tons, 
with  electric  propelling  machinery.  As  the  result  of  the  success 
of  the  Jiipitfr,  a  further  notable  step  has  recently  been  announced 
in  the  placing  of  a  contract  with  the  same  company  for  the  electric 
machinery  for  driving  the  new  30.000-ton  battleship  California, 
for  the  United  States  Navy.  The  funeral  took  place  on  Monday, 
at  the  Western  Necropolis,  Glaegow. 

Mr.  H.  C.  Harold. — We  regret  to  learn  just  as  we  go  to  press 
of  the  death  of  Mr.  H.  C.  Harold,  which  occurred  on  Monday  last. 
Mr.  Harold  had  been  throughout  the  greater  part  of  his  life  con- 
nected with  the  electrical  industry  on  its  commercial  side.  We 
knew  him  first  of  all  at  Clark  &  Muirhead's  ;  subsequently  he  was 
associated  with  Johnson  &  Phillips  at  their  City  office  ;  he  later 
entered  into  partnership  with  Mr.  Robert  Jenkins  (1886-1893), 
and  connections  with  certain  electric  lamp  companies  followed. 
He  was  63  years.  The  funeral  takes  place  to-day,  Friday,  at  West 
Norwood  at  3  o'clock 

Will. — The  Timex  states  that  the  late  Sir  .Iohn 
Cameron  Lamb,  former  Second  Secretary  of  the  General  Poet 
Office,  left  £8,02;'.  gross,  with  £7,815  net  personalty. 


NEW    COMPANIES    REGISTERED. 


New  Kra  Signs,  Ltd.  (140,9.51). — This  company  was  regis- 

■rrd    on    July   12lli.    "illi    ^i   ...pilal   ol   i,b,WM    in    £\    shan-..   Ii.   iirquirr    ;in.I 

....1 ;n>'j.nlin«     fnr     ;.nnr.„.#.m..nl  c     !n    nr     ri-ljliorf     In     11  ..l.linl.t      art..»ri;«in,> 


trrff     on     JUiy     Jifiin,     wim     .,    <..f|iiiai    ,ii    j^v,\ni\t     in     x.' '     MiiH'""*.     '"    .n  t(uiii-     .iii', 

<lfvrlo(i  HH  invcniion  lor  iinprovcm-nn  in  or  rilHlii.i!  In  (lnhliRlit  advrrlisinc 
fjrvicrs;  to  rarry  op  (he  biinini't"  o(  niiinu(actiir^r«  nt  .-iml  ijr.ilcr'i  in  app.ir.itii.. 
(or  diiptayinf;  ^li-ctrir  Hnd  olher  n'lvrrlisrmrni*.  ilvnnmo*.  Inmpii.  wirrt. 
cables.  Inculaltnff  m.-itcriyiR.  nccumul.Ttorp,  irlephonr  uml  oilier  appaniln^. 
flcctric.ll  and  mechanical  engineers,  etc.,  and  lo  adopt  an  ngrecmrnt  wilti 
th"  Magna  Cham  r-uolishinu  Co.,  Ltd.  The  subscribers  (with  one  share 
each)  arc:  D.  Nimmo.  Abchurch  Hou.se,  Shrrbnrnn  Lane,  V..C.,  solicitor; 
Phyllis  M.  Ilolden.  Wi.  The  Park.  Tottenham.  N..  clerk.  Private  companv. 
The  number  of  dlrerlors  is  not  to  be  leas  than  two  or  more  than  seven;  the 
first    are   not    named.     Reuislered    office  :   58.   New    Oxford   Street,   W. 

Beacon    Carbons,    Ltd,     (110,!)(3fS). — This    comp.-inv    w.is 

rcglsleied  on  July  Ulh.  with  a  capital  ol  /IS.OOO  In  £\  shares,  to  carry  on 
the  busln(>st  of  manufacturers  of  end  dealers  In  carbons  for  electric  arc  lamps, 
makers  of  all  kinds  of  slrclrlcal  equipment,  fittlnifs  and  machinery,  manufac- 
turers o(  and  dealers  In  appliances  (or  electric  llghdns,  and  cables  (or  the 
irsniinlsslon  ol  electric    currenl,  etc.    The   subscribers    (wllh  one  share  each) 


are:  C.  W.  Webster,  Villa  Road.  Binjjlcy,  electrical  enxinecr;  Mrs.  A.  M 
Webster.  Villa  Road,  ningley.  Private  comp.inv.  The  (irsi  directors  are 
r.  W.  WebsUr  and  Mrs.  A.  M.  Webster.  Solicitors.  Neill  X-  Oawsnn.  I. 
riir.idilly.    Bradford.     Registered    ofHce  :     Whitley    Street,    BinKley.    Yorkshire. 

John  Russell   and  Co.,    Ltd.   (140,981).— Registor«I  July 

l.-iih.  bv  lord.nn  &  Sons,  Ltd..  II6-U7.  Chancnrv  I.ane.  W.C.  Capital. 
/;20n..'i0n  in  /.l  shares  (150,000  fi  per  cent.  pref.V  Ohjeels  r  To  take  over 
the  business  of  John  Russell  &  Co..  Ltd.  (incorporated  in  lR7fiK  to  earrv  on 
the  business  of  tube  manufacturers,  factors  and  merchants,  coalmasters,  iron- 
masters, dealers  in  pas.  steam,  locomotive,  hvdraulic.  metallic  and  other 
tubes.  Has  an.l  other  (iltincs,  chandeliers,  casnliers.  and  other  artirles.  etc.. 
and  to  adopt  an  afjrepmcnt  with  the  said  old  companv  and  the  liquidator 
Iheienf.  The  signatories  (with  one  share  each)  are:  Ll.-Col.  W.  E.  Harrison. 
Wvrhnor  Park.  Burton-on-Trent ;  T.  A.  Negus.  Shenstone  I.ndije.  Llehfi  Id. 
Centleman;  F.  R.  Clarke.  Fcsswav.  Lichfield,  solicitor:  J.  C.  Frii  "t.  Fasinr?- 
ton.  Wolverhampton.,  mining  engineer;  C.  Marshall.  Hifhgaie.  Wals.Tll. 
secretary;  A.  W.  Hulton.  Wayside,  Streetlv.  engineer;  C.  L.  Simnson.  i:!. 
Montague  Pla.:e.  W.,  engineer.'  The  first  directors  (to  number  not  less  tti.Tn 
three  or  more  than  seven)  are:  Lt.-CnI.  W.  F.  Hnrrison.  T.  A.  X"gus,  F.  R. 
Clarke,  and  J.  C.  Forrest.  Mo  aiinlifir.-ition  for  first  directors.  Oualification 
of  subsequent  directors,  ;^inO  ordinary  or  ^2,50  preferenre;  or  a  rnmhinatinn 
of  ordinary  and  nreference  shares,  in  which  rase  £1  ordinarv  shares  shall  be 
eauivalent'  tn  f.^  10s.  nreference  shares.  Remuneration.  /T.'iOn  per  annum, 
divisible.     Solicitor:   J.  R.    Hollidav.   4.  Bennett's'   Hill.  Birmingham. 

Berry  and  Havward,  Ltd.   (140.9.57). — ^This  companv  was 

registered  on  Julv  13lh.  with  a  capital  of  ;f2.nn0  in  £A  sliares.  ir.  take  over 
the  business  carried  on  at  Nottingham,  as  "  Berrv  and  H:ivwnrd."  to  adoot 
an  agreement  with  J.  C.  Berry  and  A.  T.  Havward.  and  to  earrv  on  the 
business  of  electrical  engineers  and  contractors,  manufacturers  of  and  dealers 
in  elertrical  apparatus  and  aoolianees,  manufacturers  of  electric  cables  and 
incanftescent  lamps,  brassfounders.  wire  workers,  metal  tube  nia"ufactiirers, 
.el-  Tlip  subscribers  (with  <  ne  share  eachi  are:  J.  G.  Berrv.  IS.  OI»be  Road. 
Wesi  Bridgford.  elertrical  engineer:  A.  T.  Havward.  Glendale.  Harlingion 
Road.  Sherwood.  Nottingham,  electrical  engineer.  Private  cnmnanv.  The 
number  of  directors  is  not  to  be  less  than  two  or  more  than  five:  the  first  are 
1  O  Berrv  and  A,  T.  Havward.  Qualification.  ;^100.  Solicitor.  E.  B.  Stocker. 
12.  Ziilla  Road,   Nottingham. 


OFFICIAL  RETURNS  OF  ELECTRICAL 
COMPANIES. 


Western  Electric  Distributing  Corporation,  Ltd.  (79,057). 

Capital.  £;31.000  in  £\  shares  (13.000  cum.  pn  f..  3,000  pref.  ord..  and  15.000 
ord.)  Return  dated  August  r2th,  1914  (filed  Mav  20th.  1915).  9,715  cum.  pref.. 
2,600  pref.  ord.,  and  8,893  ord.  shares  taken  up;  £:i8,415  10s.  paid;  leaving 
;t:2,792   10s.   in   arrears.     Mortgages    and   charges  :    Nil. 

Leatherhead    and    District    Electricity    Co.,    Ltd. — Trust 

died  dated  June  30th.  1915  (su[  pleniental  to  trust  deed  dated  Julv  2nd.  1912). 
to  secure  an  issue  of  £"10,000  debenture  stock,  ranking  pari  passu  with 
^rio.OOO  like  stock  issued  under  principal  deed,  charged  on  land  with  buildings 
thpieon  at  Fetcham.  Surrey,  and  company's  otjier  asset**,  present  and  future, 
including   uncalled   capital. '  Trustees  :    P.    P.    Ralli,    Ashstcad    Park.   Surrey. 

Trafford  Power  and  Light  Supply  (1902),  Ltd.— Particu- 
lars of  ;£;40.000  debentures,  created  bv  resolutions  of  March  30th  and  June 
22nd,  1910.  filed  pursuant  to  Section  93  (3)  of  the  Companies  (Consolidation) 
Act.  1908,  the  amount  of  the  present  issue  being  .£15,000.  Property  charged  : 
The  company's  undertaking  and  property,  present  and  future,  including  un- 
called  capital.     No  trustees. 

Pintsch's  Electric  Manufacturing  Co.,  Ltd.  (in  liquida- 
tion).— Charge  on  company's  hereditaments,  and  premises,  capital  stock, 
machinery,  goods,  chattels,  debts  and  other  assets,  dated  June  30th.  1915.  to 
secure  ;£200  and  further  advances  stamped  up  to  ;£:2,250.  Holders:  Pintsch's 
Patent  Lighting  Co..  Ltd.  (in  liquidation).  Friars  House.  New  Broad  Street. 
E.C.,  and  H.  W.  Kirbv,  Bassishaw  House,  Basinghall  Street.  E.C..  the 
litjuidator. 

G.  H.  Turner  and  Co.,  Ltd.— Issue,  on  July  12th,  1915, 

of   .^^tiO   debentures,   part  of   a    series    of    which    particulars   have    already   been 

filed. 

Anglo^Foreign    Tramway     Syndicate,    Ltd.    (112,859). — 

(■;ipital.  £.10,000  in  9.500  pref.  shares  of  "£:i  each,  and  5.000  "  A."  4.000  "  B." 
and  l.OOfl  ord.  shares  of  Is.  each.  Return  dated  August  19th.  1914  (filed  Mav 
31st.  1915).  4.200  pref..  370  "A."  and  74  "B"  shares  taken  up;  £1  p»r 
share  callea  up  on  the  pref.  and  Is.  per  share  on  the  *' A  "  and  *'fi"; 
£4.222  4s.    paid.     Mortgages  and    charges  :    Nil. 

Alert  Electrical  Co.,  Ltd.  (78,971).— Capital,  .£2,000  in  £1 

shares.  Return  dated  Marc-i  27th.  1915.  708  shares  taken  up;  .£'708  paid. 
Mortgages   and   charges  :    Nil. 

Hong    Kong    Tramway    Co.,    Ltd.    (75,486).— Mortgage 

created  outside  the  United  Kingdom,  as  additional  securitv.  dated  April  28th. 
1915  (supplemental  to  trust  deed  dated  July  1st.  1903,  securing  ^TlOo.OOO 
debentures),  charged  on  certain  land  with  premises  thereon  in  Victoria.  Hong- 
Kong.  Trustees:  United  ENoloration  Co..  Ltd..  19.  St.  Swithin's  I.ane.  E.C.. 
and  the  Consolidated  Trust.  Ltd..  Dashwood  House.  New  Bioad  Street.  E.C. 
A  memorandum  ol  satisfaction  to  the  extent  of  £;2.500  on  June  28th.  and 
£600  on  Julv  6lh,  1916.  of  trust  deed  dated  Julv  1st.  1903,  securing  jflDS.OflO, 
h  IS  been    fileil. 

Wrexham   Motor    and    Electrical    Engineering   Co..    Ltd. 

(84.040). —Capital,  £"5.000  in  £:i  shares.  Return  dated  M:iv  2.'>th.  I'JIj.  92? 
shares   taken  up;  £928  p.dd.     Mortgages  and  charges:    £Cm. 


CITY   NOTES. 


( liili  'IVIcplione  <  o..  Ltd, 

Mn.  (im  Kiini  jiirMilcil.  "i\  .liil.v  1  llli.  hvit  the  immiiil  iiii'ot- 
inj;.  liilrl  ill  t'J,  Old  ninml  8tiopl.  I''..C'.  Piof.icini;  his  roinarks 
with  on  HJItLsion  (o  tho  iib.spniT  of  Mr.  R.  t ".  Qiiilt^'i'  iiml  Mr.  K. 
I!  Biiflcr  Hrndrrsi>n.  (wo  HiiiTlorp.  nn  mtivp  .««>rviiT.  he  tfsifl 
th.nt  the  ypiit  under  r('vi(>w  had  hccn  vr-r.v  iihnonniil.  nnd  on? 
nf  (jreot  dilTiculty  for  the  business  in  Chile  The  company's 
revenue  inorensed  very  fiivour;ibly  during  the  lirst  four  months 
of  the  year,  but  then  eame  the  crisis  due  to  the  outbrenk  of 
the  I'luropeiin  war.  closintJ  Cliile's  prineipal  murkeis  for  the 
e.xj-Kirt  of  nitrnte.  her  ehief  source  of  revenue.  The  subse- 
quent naval  activities  off  the  west  coast  nls<i  interfeieil  Rreatiy 
with  her  shipments.  Exchange  fell  to  "d,,  lower  than  it  ever 
was  before,  nnd  the  whole  business  of  the  country  beeamp 
difficult  and  seriously  depreissed.    The  oggregate   number  of 
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subsci'ibors  ft-ll  off  about  six  per  cent.,  due  to  the  telephones 
being  given  up  in  consequence  of  economy  or  bad  business. 
Fortunately,  the  loss  of  revenue  incurred  thereby  was  moi-e 
than  conipensat<>d  for  by  the  increase  in  the  (irst  four  months' 
working;  and  the  gross  currency  showed  a  small  increase  ou 
the  year.  The  working  expenses  had  also  increased.  The 
winter  in  Chile  was  very  severe,  and  the  company's  overhead 
plant  in  some  districts  suffered  badly  from  storms  and  inunda- 
tions, which  rendered  its  maintenance  both  difficult  and 
expensive.  The  total  working  expcnsscs  were  equal  to  54  per 
cent.,  and  the  net  currency  showed  a  small  decrease  on  the 
year  The  lower  value  of  the  Chilean  dollar  reduced  the  aver- 
age rate  of  exchange  to  about  8Jd.,  or  nearly  12  per  cent,  le^s 
than  it  was  for  the  previous  year,  and  the  net  income  in 
Chile  when  converted  into  sterling  showed  a  decrease  on  the 
year  of  £8,030.  The  total  income  from  all  sources  amounted 
to  £.54. SQ^.  Considering  the  set-back  which  the  company  had 
suffered  in  consequence  of  the  abnormal  condition.s  in  Chile 
due  t<)  the  war,  he  congratulated  the  shareholders  upon  the 
result  of  the  year's  working.  The  general  reserve  now  stood 
at  ,£06,000.  The  depreciation  of  the  sterling  value  of  the 
liquid  assets  due  to  the  fall  of  exchange  amounte<l  bi  £6, .344. 
This  item  occurred  more  or  less  every  year,  and  went  against 
or  for  the  re.serve  according  as  the  exchange  rose  or  fell  during 
the  year.  Investments  remained  unaltered,  and  a  special 
reserve  of  £5.000  now  covered  the  depreciation  in  their  market 
value,  which  had,  unfortunately,  increased  during  the  pa.st 
year.  The  capital  expenditure  was  increased  by  £6,137 
expended  on  extensions  to  the  property  and  plant.  Amongst 
the  new  works  carried  out  was  the  purchase  of  two  sites  for 
building  a  new  exchange  and  the  opening  of  two  new  offices. 
Several  inter-town  lines  had  al.so  been  built,  and  a  further 
extension  made  to  the  underground  system  in  Santi,igo.  Since 
the  commencement  of  the  present  year  the  general  situation 
in  Chile  had  shewn  signs  of  improvement.  The  shipment  of 
nitrate  had  been  renewed,  but  any  great  era  of  pro.sperity  was 
not  t-o  be  expected  while  the  war  lasted.  High  prices  were 
also  benefiting  the  mining  and  agricultural  interests,  and 
were  leading  to  an  increase  in  the  exportation  of  these  pro- 
ducts, while  the  reduction  of  public  expenditure  and  war 
imports  was  producing  a  healthy  state  of  things  in  the  money 
market.  The  business,  as  far  as  it  had  gone  this  year,  showed 
an  improvement  which  it  was  hoped  might  continue  and 
at  least  cover  the  .set-back  which  had  taken  place  since  the 
war  broke  out.  The  Chairman  concluded  with  an  expres.sion 
of  appreciation  at  the  loyal  manner  in  which  the  staff  had 
carried  on  the  work  during  the  past  most  strenuous  and  diffi- 
cult year. 

Mr.    Charles   W.    Parish    seconded    the   motion,    and    the 
report  was  adopted. 

British  Electric  Traction  Co..  Ltd. 

The  .scheme  for  the  reduction  nn<l  re-arrangement  of  the 
capital  of  the  Briti.sh  Electric  Traction  Co.,  Ltd.,  as  modified 
since  the  referendum  on  the  proposals,  is  now  before  the 
proprietors.    It  apjiears  in  tabulated  form  below  :  — 


8  per  cent,  in  any  one  year.  The  holders  of  the  present  7  per 
cent,  non-cumulative  preference  stock  will  convert  into  35  per 
cent,  of  new  preference  stock  and  65  per  cent,  of  new  ordinary 
stock,  retaining,  in  common  with  the  6  per  cent,  preference 
st(x;kholders,  the  full  percentage  of  their  holdings.  Upon  tbo 
ordinary  stockholders  f.'ills  the  reduction  of  the  capital.  The  6 
per  cent,  preferred  ordinary  non-cumulative  stock  will  receive 
50  i)er  cent,  in  new  ordinary  stock  and  50  per  cent,  will  be 
written  off;  the  deferred  ordinary  stock  will  secure  30  per 
cent,  new  ordinary  stock  and  70  per  cent,  will  be  written  off. 
The  income  certificates  are  to  be  exchanged  into  10  per  cent 
of  new  preference  stock  and  25  per  cent  of  new  ordinary  stock. 


Marconi's  Wireless  Telesrapli  Co.,  Ltd. 

The  report  for  tli<'  year  ended  December  31st,  1914,  show.s 
that  the  gross  profit  was  £371,07-2,  and  the  net  profit  carried 
to  the  balance  sheet  £232,716,  showing  an  increase  of  net 
profit  of  £110,392.  Adding  £76,5.50  brought  forward,  the 
balance  now  to  the  credit  of  profit  and  loss  account  is  increased 
to  £:109,266.  The  basis  of  remuneration  from  the  Government 
for  the  use  of  the  company's  high-power  stations  since  the 
lieginning  of  the  war  and  other  services  not  yet  having  been 
settled,  it  has  not  been  possible  to  include  any  sum  in  respect 
of  them  in  the  profit  and  loss  account  of  last  year.  Thes<: 
items  will,  therefore,  have  to  be  entered  to  the  credit  of  the 
account  of  the  current  year.  In  the  balance  sheet,  shares  in 
associated  companies  and  patents  are  again  taken  into  account 
at  their  cost  price,  viz.,  £1,360,126,  showing  an  increase  of 
£61,382.  This  addition  is  mainly  comprised  of  the  company's 
proportion  of  the  increased  capital  of  the  Russian  company. 
The  company's  holdings  in  associated  companies,  except  for 
these  additions,  have  undergone  no  change  during  the  year. 
The  par  value  of  shares  held  in  associated  companies  now 
stands  at  £2,469.859,  exclusive  of  .shares  which  have  no  capital 
denomination.  The  amount  which  stood  to  the  cre<lit  of  share 
premium  account  has  been  transferred  to  general  reserve 
account,  which  now  stands  at  £867, .530. 

Thi-  French  Comp.Tny  \Compagnie  Frani;aiso  .Maritime  et  Coloniale  tie 
Tclefiraphie  sans  Fil)  has  declared  a  dividend  for  the  year  1914.  at  the  rate 
of  10  per  cent,  on  the  ordinary  shares  and  31.25  francs  per  share  on  the 
founders*    shares. 

The  Marconi  International  Marini  Communication  Co.  has  again  shown 
substantial  increase  of  business  and  profits.  Dividends  for  the  past  year 
amounting  to  10  per  cent,  have  been  declared,  and  ;£30,"4"  was  placed  to 
reserve    and    carried    forward 

The  Russian  Company  (Soci^t^  Russe  de  T«li5graphes  et  Telephones  sans 
Fil)  has  made  satisfactory  progress.  A  dividend  at  the  rate  of  15.  per  cent, 
for  the  year  1914,  as  compared  with  6  per  cent,  for  the  previous  year,  has 
been    declared. 

The  Marconi  Wireless  Telegraph  Co.  of  America  earned  increased  profits 
for  the  year,  but  owing  to  the  conditions  prevalent  in  Europe,  and  the 
consequent  necessity  to  defer  the  opening  of  their  trans-.\tlantic  service,  the 
diiectors  decided  itieantiine   not  to  declare  a  dividend. 

The  outbreak  of  war  caused  considerable  dislocation  of  the 
company's  affairs  as  well  as  those  of  the  associated  companies. 
Businesses  of  importance  which  were  on  the  point  of  fruition 


Proposed  Rhductios  and  Reareanoement  op  Capital  of  the  BE.T.   Cc. 


PliESEST    IsSt^ED    CAPITAL. 

Proposed  to  be 
6  %  cumulative  par- 
ticipating preference 
stock    with    priority 
as  to  capital. 

converted  into 

New  ordinaty  stock 

ranking  after  the 

preference  stock  as 

to  capital  and 

dividends.          [ 

Proposed  to  be 
\nritten  oir. 

Issued—                                                                                             £ 

6%  Comnlalive  preference  stock     403,592i 

7%  Non-oumulative  preference  etook        807,185 

6  %  Pref.  ordinary  non-cumulative  Btock ...       1,070,097J 

Deferred  ordinary  stock 666,505 

% 
100 
35 

10 

£ 
403, 592  i 

282,5141 

% 

65 
50 
30 

25 

£         i  % 

524,670i  1 
535,0481  '.  50 
199,951i      70 

£ 

535,048J 
466,563^ 

£2,947,380 
Non-interest- bearing  income  certificate?,  £266,371  1/ 

686,107i 
A.dd  26,637 

l,259,670i 
Add  66,593 

l,001,602i 
Deduct  93,230 

Eatitled  to  redemption  by  purchase  or  drawings  out  of  a 
sum  to  be  set  aside  out  of  the  profits  available  for  dividend 
in  each  year  equal  to  the  sum  paid  by  way  of  dividend  for 
that  year  on  the  preferred  ordinary  stock. 

£712,744i 

£1,326,263J  i 

£908,372i 
Representing  the 
net  result  of  the 
scheme  on    tbe 
issued  capital  of 
tbe  oompany. 

£2,039,0 

073 

The  issued  capital  of  the  company,  now  standing  at 
£2,947,.380,  will  be  written  down  by  £1,001,602;  or,  if  the 
£266,371  in  income  certificates  are  included,  the  net  effect  of 
the  scheme  is  to  reduce  the  capital  by  £908,372.  The  two 
classes  of  preference  stock  and  the  two  classes  of  ordinary 
stock  (all  ranking  equal  as  regards  capital),  together  with  the 
iiKume  certificates,  will  be  converted  into  £712.744  new  6  per 
cent,  cumulative  participating  preference  stock  with  priority 
as  to  capital,  and  £1,.326,263  ordinary  stock  ranking  alter  the 
preference  both  ae  to  capital  and  dividends.  The  present  6  per 
cent,  cumulative  preference  stock  is  not  called  upon  to  bear 
any  portion  of  the  capital  reduction,  and  is  converted  in  its 
entirety  into  the  new  preference  stock.  As  compensation  for 
the  fact  that  the  re-arrangement  increases  the  total  amount 
of  preference  stock,  priority  as  to  capital  is  conceded  to  the 
new  preference  stock,  and  also  a  right  to  participate  in  further 
profits  up  to  8  per  cent,  after  the  new  ordinary  has  received 


had  had  to  be  deferred;  many  negotiations  which  were  in 
course  of  successful  progress  with  foreign  Governments  had 
for  the  time  being  to  be  abandoned ;  the  opening  of  the 
direct  public  telegraph  services  between  this  country  and  the 
U.S.A.  and  Spain  have  had  to  be  postponed.  In  some  cases, 
owing  to  the  unfavourable  rates  of  exchange,  substantial 
sums  have  had  to  be  deposited  at  int<?rest  with  bankers  abroad, 
and  some  payments  from  foreign  Governments  deferred  with 
interest  accruing  until  after  the  war.  £4,347  due  from  the 
Turkish  Government  has  not  been  received.  In  all  these 
circumstances  the  directors  consider  it  prudent  to  recommend 
the  declaration  of  a  dividend  of  10  per  cent,  upon  the  ordinary 
shares;  to  place  a  further  £100,000  to  general  reserve  account, 
increasing  that  account  to  £967,5:30,  and,  after  deducting  the 
divitlend  of  7  per  cent,  paid  earlier  in  the  year  upon  the  pre- 
ference shares,  to  carry  forward  £69,497.  The  directors  do 
not  contemplate  that  any  loss  in  coneequence  either  of  loss 
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in  excbauge  cu  deferred  payiueuts  will  result,  but  Laviug 
regard  to  the  war,  they  consider  they  are  best  studying  the 
interests  of  the  shareholders  in  adopting  a  conservative  policy. 
The  board  are  gratified  to  be  able  to  stnte  that  during  the 
current  year  the-  company  has  been  engaged  to  its  fullest 
i-apacitj-  in  supplying  the  demands  of  the  British,  Colonial  and 
foreign  Governments.  The  orders  in  hand  justify  the  antici- 
pation that  the  volume  of  business  this  year  will  exceed  that 
of  any  previous  year. 
Annual  meeting  :  July  2.5th. 


Ralgoorlie  Electric  Traiiiwajs,  ltd. 

The  dii-eotors  report  that  for  the  year  ended  December,  1914, 
the  gross  receipts  were  ±'31,891,  against  f  34,643,  and  the  net 
profits  £7,265,  against  ±9,549.  The  depressed  condition  of 
affairs  in  Kalgoorlie  during  the  past  few  years  has  been  accen- 
tuated by  the  European  war.  The  competition  of  motor-cars 
also  continues  to  adversely  affect  the  receipts.  A  system  of 
return  fai'es  has  been  inaugurated  to  encourage  travelling. 
Expenditure  is  kept  as  low  as  possible,  but  the  tramway  must 
be  efficiently  maintained,  and  there  is  a  limit  to  the  reduction 
of  expenses.  The  car  miles  run  were  582,114,  against  568,000 ; 
passengers  carried  'i.liS.Ogi,  against  2,266,361;  earnings  per 
car  mile  13.12d..  against  14.57d. ;  expenses  9.48d.  per  car  mile, 
against  9.91d.  The  power  supply  units  consumed  were  632,165 
(1'7.242|,  against  610.370  (±6,994),  the  increase  being  accounted 
for  by  the  additional  mileage  run  on  account  of  the  motor- 
car comijetition.  and  the  .slightly  higher  consumption  per  car 
mile  was  due  to  additional  road-making  and  the  motor  cars 
running  over  the  tracks  and  the  dirty  rails  forming  a  bad 
contact.  Dming  the  present  year  it  will  be  necessary  to 
carry  out  a  considerable  amount  of  work  in  the  way  of 
renew-als  to  cars,  overhead  lines,  etc.  The  "  A "  debenture 
stock  has  been  reduced  to  ±48,000  by  the  purchase  of  stock. 
Owing  to  the  inability  of  the  company  to  maintain  the  full 
sinking  fund  the  trust  deed  was  varied  with  regard  to  the 
annual  sum  to  be  set  aside  for  sinking  fund.  The  reduction 
of  the  expenses  to  the  present  low  level  was  made  possible 
by  the  extra  work  done  by  the  whole  of  the  staff  in  Western 
Australia. 

Mr.  A.  H.  P.  Stoneham  presided,  on  Monday,  over  the 
annual  meeting,  held  at  the  London  Chamber  of"  Commerce. 
E.G.  He  said  that  the  war  had  had  an  adverse  effect  up<ra 
the  company,  as  it  had  upon  practically  all  enterprises.  In 
addition,  they  continued  to  suffer  from  the  unfair  competition 
of  the  motor  'bus  services  and  also  from  the  depressed  condi- 
tion of  the  mining  industry  in  Kalgoorlie.  Kalgoorlie  was 
dependent  almost  entirely  upon  the  mines,  and  w^hile  the 
industry  was  keeping  up  as  far  as  the  deep  mines  were  con- 
cerned, there  were  very  few  new  discoveries  taking  place, 
and  owing  to  the  high  price  of  labour  it  w^as  impossible  to 
work  some  of  the  low-grade  mines.  The  result  was  that  the 
country  was  not  flourishing,  and  it  was  only  natural  that  they 
should  suffer  in  their  receipts  from  the  tramways.  A  year  or 
two  ago  they  hoped  to  receive  benefit  from  the  construction 
of  the  Trans-Continental  Railway  and  from  the  development 
of  the  agricultural  resources  of  the  State,  but  in  both  respects 
they  had  been  disappointed.  Last  year  there  was  a  serious 
drought  all  over  Australia,  which  had  had  a  very  serious  effect 
upon  the  finances  of  the  countrj-.  In  that  respect  matters 
were  much  more  promising  this  year,  for  the  drought  had 
quite  broken  up.  Tlie  con.struction  of  the  Trans-Continental 
Railway  was  procee<ling  very  slowly.  With  regard  to  their 
traffic,  the  Boulder  line  showed  the  "heaviest  decrease,  due  to 
the  motor  car  coinpetition.  where  they  had  been  forced  to 
ran  an  additional  21..J.33  miles.  The  mileage  had  been  slightly 
reduced  on  the  other  lines,  with  the  result  that  the  total  for 
the  year  showed  an  increase  of  13.614  miles.  Their  issue  of 
return  tickets  had.  he  thought,  had  some  effect  on  the  motor- 
car competition  and  had  helped  them  to  keep  some  of  their 
traffic,  ^yhen  one  had  to  compete  against  motor-cars  which 
paid  no  licence,  and  which  only  carne  out  when  the  weather 
was  fine  and  when  there  was  a  good  demand,  thev  were  up 
against  an  almost  impossible  proposition.  They  were  bound 
to  run  their  .services,  wet  or  fine,  pa.ssengers  or  "no  passengers. 
At  one  time  he  had  an  idea  that  the  Government  allowed  the 
inot^)r-car  competition  so  that  they  might  beat  down  the 
receipts  of  the  tramways  and  then  buv  them  up  at  a  re<]uced 
price,  but  he  did  not  think  that  ivon"  the  Australian  Gnvern- 
meint  would  find  it  easy  to  rni.'^e  money  to-day  to  buy  up  anv 
enterprise.  When  they  found  their  profits  going  down  they 
had  to  meet  the  question  of  the  debenture  intere<:t  and  the 
HiDking  fund.  They  found  it  was  impossible  to  keep  up  the 
sinking  fund  at  the  rate  prescribed  bv  the  trust  dfwl.  Tliev 
therefore,  called  the  trustees  together  and  took  their  opinion 
as  to  the  be.st  course  to  ho  (idopt(«l.  They  sIiow.mI  .(hose 
gentlemen  all  the  figure."!,  and  lliev  advi.swl  them  lo  call  a 
meeting  of  the  debenture  holders  jind  redup<>  the  sinking  fiyid. 
They  acted  upon  that  advice,  and  n  re.wlufion  wan  pnKSe<i 
reduang  the  sinking  fund.  «>  that  the  dinicultv  had  been  got 
over  for  tho  time  lieing.  Whenever  they  r<tu'rtu'<l  to  a  wtate 
of  prosrienty  Ihry  would  reimme  (lie  Hinking  fund  on  its  old 
bMig.  In  the  meantime  they  were  In  danger,  for  a  few  weeks 
of  thp  debenture  holder*  coming  in  and  taking  the  proportv 
froin    them.    HoweTer,   that   danger  had  heen  nvertH     snJj 


they  could  only  go  on  and  do  their  beet  and  hope  for  better 
days. 

Mr.  C.  C.  Baker  seconded  the  motion.  . 

Replying  to  a  number  of  questions,  the  Chairman  said  that 
up  to  the  end  of  May  this  year  the  gross  receipts  had  amounted 
to  .±13,472,  as  against  ±12,830  for  the  same  period  in  1914 
With  regard  to  the  sinking  fund,  they  were  bable  under  tin 
trust  deed  to  set  aside  ±9,000  a  year  for  interest  and  sinkinH 
fund.  They  were  still  hable  to  put  away  the  profits  up  1. 1 
that  amount  if  they  earned  them,  but  they  were  not  bound 
to  put  aside  the  full  ±9,<KK3  if  the  profits  did  not  admit  of  it. 
.\bout  ±2,500  was  required  each  year  for  interest,  and  tlir 
balance  would  go  to  the  sinking  fund.  If  the  company  couM 
be  pulled  round  it  could  only  be  done  by  the  present  directors, 
most  of  whom  had  a  very  intimate  and  long  acquaintaixi' 
with  AiLstralian  affairs. 

ITie  report  was  adopted. 


Oermau  Electrical  Companies. 

The  Elektm  A.G.,  of  Dresden,  which  earned  net  profits  of 
±18.900  in  1913  and  paid  a  dividend  of  6  per  cent.,  reports 
gross  profits  of  only  ±6,400  for  1914.  This  sum  is  disposed 
of  by  an  allocation  to  the  depreciation  fund  and  the  balance 
carried  forward  to  1915. 

The  Elekt ro-Treuhand  A.G.,  of  Hamburg ,  w'hich  is  the  joint 
financial  institution  of  the  .\.E.G.  and  the  Siemens  group, 
earned  net  profits  of  ±27,000  in  1914,  which  were  derived  from 
dividends  on  Hamburg  Elevated  Railway  shares  and  from 
interest  on  bank  deposits.  It  is  intended  to  pay  a  dividend  of  [ 
o\  per  cent,  on  the  paid-up  capital,  being  the  same  rate  as  in 
1913,  when  the  net  profits  were  ±25,000. 

The  Dr.  Pmil  Meyer  A.G.,  which  constnicts  electrical  appa- 
ratus and  instruments,  reports  that  the  turnover  in  1914 
declined  below  the  level  which  is  regarded  as  the  profitable 
limit.  The  orders  for  the  army  first  come  into  consideration 
for  the  year  1915,  whereas  the  preparations  for  this  work 
imposed  a  charge  upon  1914.  Under  the  circumstances,  the 
past  year  resulted  in  a  loss  of  ±15,500,  this  comparing  with 
net  profits  of  ±15.100  and  a  dividend  of  7J  per  cent,  in  1913. 

The  Dcufsch-Ueher,seeische  Elekirizitats  GcseUschaft,  of 
Berlin,  reports  that  the  economic  crisis  in  South  .\merica  be- 
came aggravated  after  the  outbreak  of  the  war  in  Europe,  and 
was  felt  by  all  the  company's  undertakings,  which  are  situated 
in  Buenos  Ayres,  Santiago,  ^Montevideo,  ete.  Nevertheless, 
the  gross  receipts  in  1914  were  higher  at  ±1,618.000.  as  com- 
pared with  ±1.. 567 ,000  in  1913,  but  the  taxes  increased  and  a 
larger  sum  has  been  set  aside  for  depreciation,  so  that  the  net 
profits  amounted  to  ±739,000,  as  against  ±736,000.  A  dividend 
at  the  rate  of  10  per  cent,  has  been  declared  on  the  ordinao' 
capital  of  ±6,000,000,  this  comparing  with  11  per  cent,  in 
1913.  It  would,  however,  have  been  possible  to  distribute  the 
same  rate  as  in  1913  if  five  per  cent,  preference  shares  for 
±1.500.000  had  not  become  entitled  to  participate  in  the  profits 
for  the  first  time  in  1914.  The  report  gives  details  of  the 
various  undertakings,  and  it  is  mentioned  that  the  competi- 
tion of  the  Italo-.\rgentina  company  in  Buenos  .Ayres  is  still 
•scarcely  perceptible. 


.4nstriaii  Electrical  Companies. 

The  undertaking  of  the  Budapesicr  AUgemeine  EleUirizHals 
Gesclhchaft,  which  is  chiefly  an  electricity  supply  company, 
is  to  be  absorbed  by  the  City  Council  of  Budapest.  The 
company  was  formed  in  1893,  and  its  dividends  since  1911 
have  been  at  the  rate  of  12-5  per  cent.  It  i,<!  considered  that 
the  purchase  price  w-ill  reach  at  least  ±1,250,000. 

Tlic  Ver.  GluMnmpen  inirf  Elektri-ifciis  .4.0.,  of  Neupest, 
.after  making  ordinarv  provision  for  depreciation,  records  net 
profits  of  ±44,700  for  1914,  as  compared  with  ±52,400  in  the 
previous  year.  \  war  reserve  fund  has  been  created  by  the 
allocation  of  ,±12,5(K1  for  this  purpose,  and  a  further  sum  of 
±4.100  has  been  set  a.side  for  depreciation.  The  balance  per- 
mits of  the  payment  of  a  dividend  of  8  per  cent.,  this  oon- 
tia.sting  with  12  iior  cent,  in  1913. 

The  reix^rt  of  tho  Oesfcrreich.  Sirmens-Schurkrrfwerke 
states  that  the  total  orders  received  in  1914  were  less  than  in 
the  pr<'ceding  year,  the  decline  particularly  affe<'ting  contracts 
for  public  electricity  works  and  tramways  and  the  work  of 
the  cable  factory.  On  the  <ither  hand,  the  de)iartment  for 
(he  transmis,sion  of  power  for  industrial  purposes  was  nn- 
favoiu-ably  influenced  to  a  lesser  ext<>nt.  as  many  firms  engaged 
on  army  orders  were  compelled  to  improve  their  equipment 
so  as  to  enhance  their  efficiency.  The  company's  plant  wa« 
ad.'ipted  as  far  as  possible  to  the  production  of  munitions  of 
war.  The  grass  profits  experienced  a  coiLsiderable  ix^iuction. 
and  the  net  profits  rec<>ded  from  ±121.000  in  1913  to  ±79,000 
last  year,  the  dividend  on  (he  s^hare  capital  of  ±],.<«3,(X)0  fall- 
ing from  7  per  cent,  to  5  ix>r  cent,  in  (he  two  years  respec- 
tively.   ' 

l/»nnrksliirc  Tramways  Co.  I,td.— Interim  dividend 

nt  the  rate  of  a)  per  cent,  per  annum,  lens  income-tax,  (or  the  past 
half-year. 

Sao  Panlo  Tramway,    Mtrlit  and  I'ower  Co.,  Ltd. 

—The  direoton  have  declared  a  dividend  of  2i  per  cent,  on  the 
oommon  itook. 
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Elettrif  and    General   Investment  Co.,  Ltd. — The 

report  for  the  year  ended  May  SUt,  1915,  states  that  the  gross 
3  profit  was  £7,243.  After  deduotingr  all  general  charges,  interest  on 
debenture  stock,  transferriner  £2.409  to  reserve,  and  adding 
£3,074  b.'ought  forward  from  last  year,  there  remains  £5,22i, 
which  is  to  be  carried  forward.  The  amount  of  £84,000  appeariner 
as  a  provision  for  contingencies  in  the  last  balance-sheet  has  been 
debited  with  L' 4,2.55  in  respect  of  losses  incurred,  and  after  trans- 
ferring thereto  £2  409  from  protit  and  loss,  there  remains  £82,l."il, 
which  has  been  deducted  from  the  value  of  investments  and 
retained  as  an  investment  reserve  fund. 

Companies  Struck  off  the  Register. — The  following 

campaaies  have,  according  to  notice  in  the  London  Oazptti',  been 
struck  oflE  the  Register  :  — 

Automa'io  Telephoae  Co.,  Ltd. 
Hilo  Manufftotur.ng  Co  ,  btd. 
Illuminated  Signs,  Ltd. 
New  Imperial  Electric  Lamp  Co.,  Ltd. 
Budd  Fuel  (Suddite),  Ltd.  (icgistered  September,  19X1).- 
West  India  and  Panama  Telegraph  Co.,  Ltd.  (rcgiatered  July,  1869).' 
•  la  these  cases  another  company  with  the  same  title  is  in  exittenoe  at  the 
present  time. 

New  Is.sues. —  Coventry  Chain  Co..  Ltd. — This  company 
has  been  inviting  subscriptions  for  70,000  6  per  cent,  cumulative 
preference  shares,  and  50,000  ordinary  shares,  all  of  £1  each,  for 
the  purpose  of  works  extensions  and  additional  plant,  kc,  which 
are  neceseary  in  ordir  to  enable  it  to  keep  pace  with  the  large 
business  in  hand. 

S/iawinii/an  Water  and  Power  Co. — This  company  is  inviting 
Bubscriptions  for  an  issue  of  81,237,500  new  common  stock,  at  $100 
(par)  per  share. 


STOCKS    AND    SHARES. 

Tuesday  Evening. 

Stock  Exchange  business  is  still  quiet  enough  to  permit 
members  of  the  House  to  engage  in  uiunition-malving  and 
voluDteer-woik  without  such  things  interfering  with  the  less 
stern  duties  of  their  daily  life.  Without  a  doubt,  the  4§  per 
cent.  War  Loan  has  absorbed  a  very  substantial  proportion  of 
the  floating  supply  of  capital  which  the  public  liad  available 
for  investment.  Its  effect  will  be  felt  untO  such  time  as  it 
is  superseded  liy  other  borrowing,  such  as  Mr.  B<5nar  Law 
and  several  other  Ministers  have  already  hint^?d  at  in  the 
various  debat-es  in  connection  with  the  loan.  This  season  of 
the  year,  too,  is  always  a  slack  one  in  the  Stock  Exchange. 
Times  being  out  of  joint,  there  is  but  languid  interest  taken, 
in  holidays  as  a  whole,  but  the  spirit  of  the  dog-days  is  upon 
us,  inv<>stment  and  speculation  make  little  appeal  now  that 
everyone  has  locked  up  his  savings  in  the  War  Loan,  and  the 
August  Bank  Holiday   approaches. 

The  coal  crisis  in  South  Wales  caused  less  anxiety  in  the 
Home  Railway  market  than  it  would  have  done  in  normal 
times,  inasmuch  as  it  is  argued  that  the  railway  companies 
are  now  being  operated  by  the  Government,  and  that  the 
strike  will  have  only  a  slight  effect  upon  the  industry  as  a 
whole.  But  as  an  influence  over  all  the  Stock  Exchange 
markets,  it  has  made  its  weight  heavily  felt.  Strive  as  they 
may  to  find  some  strictly  impartial  ground  which  may  enable 
excuses  to  be  found  for  the  miners'  conduct,  those  who  en- 
deavour to  be  most  fair  admit  that  they  can  discover  no  .solid 
'  ground  for  the  miners  to  take  up  .such  a  non  possumus  attitude. 
and  condemnation  of  the  methods  by  which  they  have  sought 
to  enforce  their  demands  is  as  unanimous  as  it  is  bitter. 

Steam  stocks  have  given  way  a  little,  but  the  Undergrounds 
mostly  maintain  their  values.  Central  Tjondons  are  none  ton 
firm,  and  while  we  quote  73  as  the  middle  price  for  Central 
London  ordinary  stock,  it  is  probable  that  a  buyer  would  find 
it  much  easier  to  deal  than  a  would-be  seller.  The  Under- 
ground Electric  Railway  income  bonds  hold  their  price  with 
a  good  deal  of  firmness  at  7.5.  The  "  .K"  shares  enjoyed  a 
spurt  to  6s.  Metropolitar.s  have  gone  back  a  little.  Districts 
at   13J   keep  steady. 

Tlie  Elestric  Lighting  market  exhibits  the  dulness  which 
is  its  usual  feature  at  this  time  of  the  year.  City  of  London 
preference  are  10s.  lower,  St.  James's- dropped  to  7,  bringing 
their  yield  to  the  round  7  per  cent,  on  the  money.  Some,  at 
least,  of  the  electricity  supply  companies  are  likely  to  be 
engaged  before  long  in  the  manufacture  of  munitions,  and  it 
may  be  that  in  this  way  they  will  find  a  useful  aid  to  main- 
tenance of  returns  in  the  dead  season.  The  coal  crisis  presses 
upon  this  market,  as  it  does  also  upon  that  for  gas  issues,  the 
latter  being  decidedly  depres.sed  and  out  of  favour. 

Within  the  past  few  days  Westminsters  have  been  done  at 
7.  County  First  Debenture  at  96i,  Edmundson's  preference  at 
•3j,  and  the  six  per  cent,  non-cuuiulative  preference  at  203.  Cd. 
MetropoHtans  la.st  week  were  dealt  in  at  22  for  the  ordinary 
and  33  for  the  preference,  wliile  Bournemouth  and  Poole 
second  preference  changed  hands  last  Friday  at  lOJ  and  a 
shade  lower.  To  give  some  idea  of  the  quietude  of  the 
market,  we  may  add  that  up  to  the  beginning  of  this  week 
l\ensingtons  had  not  l)een  dealt  in  since  February,  City 
l.ueference  since  May,  and  many  other  of  the  ordinarily  popular 
thares  have  not  changed  hands  for  over  a  month.  South 
Met.-opolitan  ordinary  are  wanted  at  about  15s. 

Marconi's  Wireless  Telegraph  Co.  has  provided  one  of  the 


must  interesting  featuies  uf  the  week  l.j  the  issue  vt  its 
report  for  1914.  The  net  profits  have  becu  nearly  doubled, 
but  the  dividend  on  the  ordinary  shares  is  halved,  viz.  :  from 
20  per  cent,  to  10  per  cent. ;  while  the  dividend  on  the  pre- 
ference shares  comes  down  from  17  jiei  cent,  i'  7  per  cent 
The  directors,  instead  of  dividing  the  profits  up  to  the  ..It,  have 
cIccIihI  to  put  £100,000  to  general  reserve,  raising  thiu  fund 
til  ifeO(j7.01)0.  and  the  market  is  well  satisfied  with  the  cautious 
pcilicy  which  the  directors  have  adopted.  The  report  inen- 
ti(ins  that  the  Russian  Co.  has  announced  a  dividend  of  14 
Iter  cent,  for  1914,  which  is  an  incR^ase  of  9  per  cent.,  but 
that  the,  .\merican  Marconi  directors  have  decided  not  to 
(leclarii  a  dividend  for  a  time,  in  ccmsequence  of  the  condi- 
tions prevalent  in  Eurnix:.  Nothing  comes  from  the  Canadian 
-Marconi  Co.  Possibly,  it  may  be  stated  at  the  meeting 
whether  the  Marc<mi  Co.  gets  an  allowance  from  our  Govern- 
ment in  respect  of  the  German  wireless  news,  which  it  col- 
lects and  publishes  with  the  consent  of  the  Censor  over  here. 
The  French  and  the  International  companies  have  both  paid 
10  per  cent,  for  the  past  year,  the  Argentine  and  Spanish 
subsidiaries  bringing  nothing  to  the  acc<iunts.  On  the  issue 
<ii  the  report,  the  .shares  fell  a  small  fraction  to  1  13/10,  but 
the  movement  is  only  a  third  of  the  rise  which  occurred  just 
previously.  American  Marconis  have  had  a  sharp  rise,  the 
price  spurting  to  1.3s.  9d.  on  buying,  which  is  said  to  have 
its  inspiration  on  the  other  side  of  the  pond.  Canadians 
rtinain  at  4s.  3d.,  and  Marconi  preference  at  31s.  3d.  are  a 
shade  lower  than  they  were  a  week  ago. 

Telegraph  issues  remain  a  very  dull  market.  The  necessity 
for  raising  money  wherewith  to  pay  the  call  for  the  full 
amount  on  the  ii  per  cent.  War  Stock  has  led  to  further  eales 
01  securities  throughout  the  markets  this  week,  and  to  this 
cause  must  be  traced  the  fall  of  4  points  in  Eastern  Tele- 
graph ordinary,  while  the  preference  stock  lost  1  in  sympathy. 
Eastern  Extensions  fell  J  to  Hi,  so  that  the  shares  are  still 
relatively  cheaper  than  Eastern  Telegraph  ordinary  stock. 
The  Anglo-.American  Telegraph  issues  are  slightly  easier,  the 
preferre<l  having  now  got  to  the  round  100,  while  the  deferred 
drooped  to  21i.  Globes  are  steady.  New  York  Telephone 
bonds  have  been  up  to  96^;,  but  went  back  again  to  their 
previous  price  at  9.5j.  Bell  Telephone  of  Canada  0  per  cent, 
bonds  changed  hands  the  other  day  at  101.  West  India  and 
Panama  shares  are  somnolent,  not  a  bargain  having  been 
transacted  in  the  ordinary  for  about  six  weeks.  Great  North- 
erns changed  hands  recently  at  33| — 33.  Henleys  weakened 
to  14,  losing  their  rise  of  last  week.  Other  manufacturing 
shares  connecte<I  with  the  telegraph  industry  are  very  steady. 

Brazilian  Traction  common  shares  fell  back  to  49i,  although 
the  Rio  exchange  keeps  fairly  steady.  The  Sao  Paulo  Tram- 
way, Light  &  Power  C-o.  has  declared  a  dividend  of  25-  per 
cent,  on  the  common  stock.  The  First  Mortgage  Debentures 
stand  around  85  and  the  5  per  cent.  Consolidated  Debenture 
stock  is  nominally  about  the  same  figure.  Mexican  issues  are 
a  shghtly  better  market,  although  no  change  has  occurred  in 
the  quotable  levels.  The  latest  news,  which  comes  via  Wash- 
ington, declares  that  the  Can-anza  party  is  restoring  order, 
and  that  telegraph  and  train  services  between  Mexico  City 
and  Vera  Cruz  have  been  resumed.  Adelaide  5  per  cent, 
debenture  stock  gained  a  point  to  99.  The  Anglo-Argentine 
Tramway  group  is  generally  lower,  the  5  per  cent,  debenture 
stock  shedding  three  points  to  75,  at  which  the  return  on  the 
money  comes  to  nearly  61  per  cent.,  allowing  for  accrued 
interest. 

The  British  Electric  Ti-action  Co.  has  noTV  announced  the 
details  of  its  proposal  for  rearranging  the  capital.  The  .scheme 
dilTers  but  slightly  from  that  which  was  put  forward  just 
before  the  outbreak  of  war,  but  the  7  per  cent,  preference 
proprietors  under  the  present  proposal  are  to  receive  35  per 
cent,  new  preference  and  65  per  cent,  new  ordinary,  instead 
of  33J  per  cent,  and  66§  per  cent,  respectively.  The  income 
certificate  hoklers  are  to  be  offered  10  per  cent,  preference 
and  25  per  cent,  ordinary,  instead  of  30  per  cent,  of  the  last- 
named  stock.  In  the  market  the  scheme  is  received  in  a 
friendly  way,  and  it  seems  likely  to  go  through.  The  prices 
of  the  various  stocks  at  the  present  time  are  about  67  for  the 
6  per  cent,  preference,  40  for  the  7  per  cent,  preference.  10 
for   the   preferred   ordinary,  and  4  for  the  deferred. 

The  Electric  &  General  Investment  C<5.  has  decided  t<i  carry 
forward  its  balance  of  £5,200,  which  remains  after  deducting 
general  charges,  interest  on  debenture  stock,  etc. 

British  Westinghouse  preference  and  Electric  Tractions 
have  both  lost  Is.,  and  except  f<ir  these,  and  the  dechne  in 
Henleys  already  mentioned,  the  Miscellaneous  Market  is  un- 
changed. Rubber  shares  have  been  good,  and  although 
scarcely  as  firm  as  they  were  at  the  end  of  last  week,  the 
undertone  is  decidedly  strong.  Notwithsanding  th^  depres- 
sion caused  throughout  the  Stock  Exchange  markets  by  the 
news  of  the  German  advance  on  Warsaw,  the  rubber  market 
held  its  own  with  a  good  deal  of  strength.  Tlie  price  of  the 
raw  material  has  .shaded  off  a  little  because  of  the  cessation, 
for  the  time  being,  of  .American  demand,  but  those  who 
closely  watch  the  share  market  are  confident  enough  of  prices 
recovering  before  long,  their  contention  being  that  rubber  is 
so  necessaT-y  for  w,ir  purposes  that  the  industry  cannot  help 
making  big  profits  just  now.  In  the  Armament  group  there 
is  less  going  on,  but  prices  all  round  showed  resistance  to 
the  dulness  which  overtook  other  departments  on  the  Warsaw 
newB,  the  latter  counteracted  f«)  some  extent,  by  the  way,  by 
the  expectation  that  the  coal  dispute  was.  on  Tuesday  evw 
ing.  about  to  reach  an  •imieable  settlement. 
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SHARE    LIST  OF  ELECTRICAL  COMPANIES. 


MARKET     QUOTATIOHB. 


Home  Eleotrioitv  Ooupamies. 
Price 
Dividend,     July  20, 

1914.  1915, 

BromptOD  Ordinary       10  6i 

do.       7  per  cent.  Pref 7  7| 

Charing  Cross  Ordinary           ..        ,.        5  4 

do.       do.       do.    4iPreI.         ..        4^  4 

do.       do.  City  Pref ii  32  xd 

do.    4  Deb, 4  82 

Chelsea       6  ii 

do.    ii  Deb H  es'xd 

City  of  London 9  13^ 

do,       do.    6  per  cent.  Pref.      ..0  11) 

do,       do.    6  Deb 6  105 "xd 

do.        do.    4iDeb.           ..        ..        4)  90  xd 

County  of  London          7  11 

do.       do.       6  per  cent.  Fret.  . .        6  11 

do.        do.        1st  Deb ii  96  xd 

do.       do.       and  Deb 4j  90 

Kensington  Ordinary 9  7 

London  Electric 4  Ig 

do.       do,    6  per  cent,  Pref,      . .        6  4J 

do.       do.    4  Deb 4  62 

Metropolitan         8)  B 

do,           4*  per  oent,  Pref,         . .        4|  3|  xd 

do,           4j  Deb 4j  no  xd 

do.           Sj  Deb 8}  70  xd 

St.  James' and  Pall  Mall         ..        ..10  7 

do.     do,     do.     7  per  oent.  Fret,       7  61 

do.     do.     do.    SiDeb 8}  70  xd 

Booth  London       6  3 

Boath  Metropolitan  Pref 7  1| 

Westminster  Ordinary 9  7 

do,           4iPret 4}  ig 

TELE9BAPHS  AMD  TELEPHONES, 

Anglo-Am.  Tel.  Pref 6  ICO 

do.             Def IJ  21 J 

Chile  Telephone 8  6| 

Cuba  Bub.  Ord 5  Si 

do.       Pref 10  16 

Eastern  Extension          7  n^ 

do.                4  Deb 4  82| 

Eastern  Tel,  Ord 7  131 

do,           SJPref 8i  71 

do,           4  Deb 4  81 

Globe  Tel,  and  T,  Ord 6  10 

do.               Pref 6  lljxd 

Gt.  northern  Tel,          92  34 

Indo-Eoropean 66/-  62 

Marconi       10  1^3 

New  York  Tel.  ii 4)  95 

Oriental  Telephone  Ord 10  IJ 

do.                  Pref 6  lA 

Tel,  Egypt  Deb 4i  88 

United  R.  Plate  Tel 8  6| 

do.                  Pref 5  41 

West  India  and  Pan 1  11 

Western  Telegraph        7  12+ 

do.              4  Deb 4  83 

Home  Rails. 

Central  London,  Ord,  Assented        ..4  73 

Metropolitan         Ij  26 

do.            District Nil  18J 

CndergTonnd  Electric  Ordinary        ..  Nil  13 

do,               do.      "A"    ..         ..  Nil  6/- 

do.             do.     Income         ..6  76 
FoBBiaM  Tbams,  &o, 

Anglo-Arg.  Trams,  First  Pref.          . .        6i  4xd 

do.              2nd  Pref 6$  8*  xd 

do.              4  Deb 4  76  xd 

do.               H  Deb 44  80  xd 

do.              6  Deb 6  76 

Brazil  Tractions 6  49A 

Bombay  Electric  Pref 6  10* 

do.            4JDeb 4i  90 

Mexico  Trams Nil  38 

do,           6  per  oent.  Bonds       , ,  —  60 

do.          6  per  oent.  Bonds      . .  —  80 

Mexican  Light  Common         .,        ..  Nil  20 

do.             Pref Nil  30 

do.             1st  Bonds       ..        ..  —  45 

Adelaide  Sup.  6  per  oent.  Fret,         . .        6  6 

do,          6  Deb 6  99 

MAnOTAOTDSIHO    OoMPAIIIBS, 

BabcocB  &  Wilcox          14  31 

British  Aluminium  Ord.          ..        ,,  6  ijL 

do.               Pref 6  18/8 

British  Insulated  Ord 16  n 

do.           Pref 6  6 

British  Westinghouse  Pref 71  36/. 

Jo.       4  Deb 4  70xd 

do.       6  p,  lien         6  100 

Callenders 16  nj 

do.       6  Pref 6  4I 

do,       4*  Deb n  96° 

Castner-Kellner 16  8i 

Ediaon  A  Bwan,  £8  pd Nil  ll/B 

do,      do.      fully  paid        ..        ..Nil  13 

do.      do.      4  Deb. 4  60  xd 

do.      do.      5  %  Deb 6  60 

Klectric  OonstruotloD C  ia;6  xd 

do.             do.         Pref 7  1  xd 

Oen.  Elec.  Pref n  atrA 

Henic-y    ::    ::  so  iv 

do.      4}  Pref 41  u 

do.       4jDeb 4!  9i* 

India-Rnbbor        6  81 

Talegnpb  Con [[  20  n* 

'  Allowance  made  lor  dividends  being  paid  free  of 


6  6  0 
6  12  6 
6  16  2 
4  17  7 
6  11  1 
4  17  10 
6  16  10 
6  4  4 
4  16     B 


6    1  8 

6  18  4 

*6  19  0 

4  17  0 

»6  12  2 

4  18  7 

4  18  9 
*6  17  0 

5  6  8 

6  9  6 


8  17  9 
•6  10  6 
■1  16    5 


-» 

6  17 

-  i 

7  17 

-3 

5    6 

_ 

6  12 

—3 

6  18 

4  U 

4  14 
6  14 


moome-tftx. 


We.sterii  Inion  T«'l«'<jra|>li  Co.— Tlie  rejnrt  for  the 
six  months  to  June  Hoth  will  Hhow  :— Revenue  and  income, 
»24,019,2r,D ;  cxpensBfl,  inoladintf  maintenance  and  reservee' 
»19,3.".!l.7ir)  ;  intcrcBt  on  bonda,  Sc.r.S.ilOO  :  net  income  $3  <t'iO 'Ur,' 
beinu  an  increase  of  SI, 8'.» 1, 080  over  the  oorrespondine  period  Unt 
year.— Finn  nrial   Timt:s. 

liiverpool  Overhead  Itailwa.v  Co.— Interim  dividcDtl 

to  Jane  3()th  at  the  rate  of  r,  per  cent,  per  annum  on  the  preference 
^hareg  and  2  J  per  oent.  per  annnm  on  the  ordinary  Hharan  less 
income-tax  at  the  rate  of  2a,  84d.  in  the  «. 


It  should  be  remembered,  in  making  use  of  the  figures  appearing 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general, 
and  they  may  vary  according  to  quantities  and  other  circumstances. 


Wednesday,  July 

21st. 

CHEMICALS,  *0. 

Lalegl 

Prloe, 

Fortnlghl'a 
(no.  or  Deo. 

a  Aold,  Uydrooblorie 

per  owl. 

4/0 

a     .     Nitric 

„ 

19/- 

a     „     Oxalic            

per  lb. 

a     „      Snlphnrio 

per  cwt. 

a  Ammoniac  Sal        

£19 

a  Ammonia,  Muriate  (large  crystal)  per  ton 

£40 

a  Bleaching  powder 

„ 

£i) 

a  Bisulphide  of  Carbon 

„ 

£21 

a  Borax 

„ 

£22 

a  Copper  Bulpbate 

^ 

£28 

tl  d.  :■. 

a  Lead,  Nitrate         

„ 

£35 

a      „      White  Sugar 

^, 

a       „      Peroxide 

„ 

e  Methylated  Spirit 

per  gal. 

a  Potassium,  Bichromate,  In  casks 

per  lb. 

I'.i. 

U.  inc. 

a  Potash,  Caustic  (88/90  %) 

per  ton 

a        M       Chlorate 

per  lb, 

1/6 

a        „       Perohlorate 

^ 

1/6 

a  Potassium,  Cyanide  (98/100  %) . . 

Nom, 

(for  mining  purposes  only) 

a  Shellac         

per  owl, 

66/- 

I  Sulphate  of  Magnesia     . . 

per  ton 

a  Sulphur,  Sublimed  Flowers 

,, 

£11  10 

■        „        Recovered 

,^ 

£8 

a        „         Lump 

£8  10 

a  Soda,  Caustic  (white  70/73  %)   .. 

„ 

£10  2  6 

a      „     Chlorate        

per  lb. 

I/l 

a      ,,     Crystals         

a  Boolom  Bichromate,  oaski 

per  ton 

46/. 

per  lb. 

4d. 

'■  ■  "-■■ 

METALS,  *o. 

b  Alamlnlom  Ingots,  In  ton  lots . . 

per  ton 

b          „          Wire,  in  ton  lots  1 
(Ito  14  B.W.G.)/ 

M 

A           „          Sheet,  In  ton  lots   . . 

„ 

p  Babbitt's  metal  ingots     . . 

£60  to  £221 

c  Brass  (rolled  metal  2*  to  12'  basis) 

per  lb. 

1/lJ  to  l/2i 

c      H     Tubes  (solid  drawn) 

„ 

1/2J  to  l/'ij 

c      „     Wire,  basis 

^ 

1/2  to  1/2J 

t:  Copper  Tubes  (solid  drawn)       . . 

„ 

1/2  to  1/2J 

t       H      Bars  (best  selected) 

per  too 

£1(!6 

£1  cec. 

r       H      Sheet         

„ 

£106 

£1  dec. 

(       H      Bod 

„ 

£106 

£1  dec. 

d       „      (Electrolytic)  Bars 

„ 

£95 

</       „                 H           Sheets      .. 

„ 

£113 

d       n                  >           Rods 

^ 

£101 

rf       „                  „           H,0,  Wire 

per  lb. 

1/Oi 

/Ebonite  Rod            

„ 

ni- 

/      „        Sheet         

ne 

0  German  Silver  Wire 

^ 

1/10 

b  Gutta-percha,  fine 

6/10 

A  India-rubber,  Para  fine  . . 

^ 

a/6i 

3d.  dec. 

/  Iron  Pig  (Cleveland  warrants)  .. 

per  ton 

66/7 

11 1.  dec. 

;     „    Wire,  galv.  No,  8,  P.O,  qnal. 

£23 

£linc. 

C  Lead,  English  Pig 

„ 

£26  15 

6/.  inc. 

f  Mercury        

per  boll 

£18  6  to  £18  10 

£1  10  inc. 

e  Mica  (In  original  cases)  small  . . 

per  lb, 

4d.  to  2/6 

e     H               H           H      medium 

„ 

3/-  to  6/. 

«     „               „           „      Urge   .. 

„ 

6/6  to  10/6  &  up. 

0  Nickel,  sheet,  wire,  &e 

J, 

f  Phosphor  Bronie,  plain  castings 

^ 

1/1  to  1/8} 

p         M            N    rolled  bars  A  rods 

„ 

1/2  to  l/3j 

p         H           n  rolled  strip  &  sheet 

„ 

1/8*  to  1/51 

0  Flatlnnm      

per  oil 

186/- 

d  Slllclnm  Bronse  Wire 

per  It), 

1/3 

r  Steel,  Magnet,  in  bars     .. 

per  ton 

£80 

C  Tin,  Block  (English) 

„ 

£167 

£5  to  £6  dec 

a    »     Wire,  Nob.  1  to  16    .. 

per  lb. 

2/8 

f  White  Antl-trlotion  Metals 

per lOD 

£62  to  £194 

k  Zino,  Sh't  (VIeUle  Montagne  bnd.) 

Nom. 

Quotations  supplied  by— 


a  G.  Boor  &  Co. 

A  The  British  Aluminium  Co.,  Ltd. 

e  Thos.  Bolton  &  Sons,  Ltd. 

d  Frederick  Smith  &  Co. 

e  F.  Wiggins  .t  Sons. 

/  India-Rubber,  Gutta-Percha  and 

Telegraph  Works  Co,,  Ltd. 
g  James  &  Sbakspeare, 


A  Edward  Till  &  Oo, 

/  Boiling  &  Lowe. 

A  Morris  Ashby,  Ltd. 

/  Richard  Johnson  i  Nephew,  Ltd. 

a  P,  Ormiston  A  Sons. 

o  Johnson,  Matthey  i  Co,,  Ltd, 

P 

r  W,  F,  Dennis  &  Co, 


I'lip    Russian    Rubber    ami    Teleiirapli    Co.— The 

Caoutchouc,  Gutta-percha  and  Telegraph  Cc,  of  Riga,  which  is  a 
Franco-Russian  undertaking  maintaining  branches  in  Qermany 
and  Austria  under  normal  circumstances,  reports  gross  profits  of 
£6(10,000  in  1914,  as  compared  with  £41.'), 000  in  the  previous 
year.  It  has,  however,  been  necessary  to  write  off  a  considerable 
sum  for  doubtful  debts  apart  from  i- 1(55,000  for  ordinary  deprecia- 
tion as  against  £100,000  in  I9i:(,  so  that  there  only  remains 
f  180,000  available  for  distribution  as  contrasted  with  £L'f>2,000in 
IHi:i.  It  is  proposed  to  pay  a  dividend  of  £1  per  share  on  the 
capital  of  *1,S<00,000,  this  comparing  with  £14  in  the  preceding 
year,  but  the  actual  payment  is  to  be  postponed  until  September 
owing  to  the  depreciation  in  the  Russian  rate  of  exchange. 

The      Italian       \Vestin{>-bon.se     ( o.— The     ISocieta 

Italiana  Westinghouse,  of  Vado,  reports  that  the  course  of  business 
in  1911  was  (juito  normal  notwithstanding  the  war,  the  orders  for 
military  and  naval  purposes  fully  coniponsating  for  any  lack  of 
private  contraots.  The  net  protits  amounted  to  £2'.i,ii00.  of  which 
£II),0(i0  has  been  applied  to  the  extinction  of  Iorsoh  in  r.ii:<,  and 
the  balance  has  been  devoted  to  depreciation. 
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EXPORTS    AND    IMPORTS    OF    ELECTRICAL    GOODS    DURING    JUNE.    1915. 


The  June  retnrne  of  electrical  exports  show  a  welcome  improve- 
ment on  the  fiprures  of  the  previous  month,  the  total  of  £417,769, 
comparing  with  £380,159  in  May,  and  being  not  so  much  below 
the  monthly  average  of  1914  as  might  be  expected. 

The  imports  and  re-exports,  on  the  other  hand,  show  a  falling 
off  in  value  as  compared  with  the  previous  month  ;  the  totals 
being  for  the  former,  £223,801  in  Jane,  and  £268,818  in  May,  and 
for  the  latter  £10,778  in  June  and  £13,299  in  May. 

The  increased  exports  total  is  traceable  to  improved  business  in 
telegraphic  and  telephonic   material,  electrical   cables,  goods  and 


fittings  ;  machinery  exports  fell  off  somewhat,  as  also  did  lamp  and 
battery  exports. 

Decreased  imports  of  machinery,  cables  and  telegraphic  and 
telephonic  material  account  for  the  falling  off  in  that  section, 
though  lamp  imports — mainly  from  Holland — and  caiban  imports 
were  higher  in  value. 

Victoria  was  our  best  customer  during  the  month,  while  in 
Europe,  France  and  the  Scandinavian  countries  made  large  pur- 
chases ;  Indian  trade  fell  off  during  the  month. 

The  United  States  supplied  the  bulk  of  the  electrical  imports,  but 
the  total  was  some  £20,000  less  than  in  May. 


Regrlstered  Exports  of  British  and  Irisli  Electrical  Goods  from  the  United  Kingdom. 


Destination  of  exports  and  oountr;  consigning 
imports. 


Russia,  Sweden,  Norway  and  Denmark 

German  Colonies         

Netherlands,  Java  and  Dutch  Indies 

Belgian  Congo...         

France  

Portugal  

Spain,  Canary  Isles  and  Spanish  N.  Africa... 
Switzerland,  Italy  and  Austria-Hungary  ... 
Greece,  Roumania,  Turkey  and  Bulgaria  ... 
Channel  Isles,  Gibraltar, Maltaand  Cyprus... 

U.S.A.,  Philippines  and  Cnba  

Canada  and  Newfoundland 

British  West  Indies  and  British  Guiana     ... 

Mexico  and  Central  America  

Peru  and  Uruguay      ...         

Chile      

Brazil 

Argentina        

Colombia,  Venezuela,  Ecuador  and  Bolivia... 

Egypt,  Tunis  and  Morocco 

British  West  Africa 

Rhodesia,  O.R.C.  and  Transvaal       

Cape  of  Good  Hope 

Natal 

Zanzibar,  Brit.  E.  Africa,  Mauritius  &  Aden 
Azores,  Madeira  and  Portuguese  Africa 
French  African  Colonies  and  Madagascar... 

China  and  Siam  

Japan  and  Korea        

India 

Ceylon 

Straits  Settlements,  Fed.  Malay  States  and 

Sarawak       

Hong  Kong     

West  Australia  

Sontfi  Australia  

Victoria  

New  South  Wales       

Queen^and      

Tasmania         

New  Zealand  and  Fiji  Islands  

Total,  £ 


£ 
;,802 


156 

17 


448 

2,307 

B36 


1,135 
246 

116 

49 

9 
517 

1,417 


237 

911 
1,848 
370 
45 
93 


2,506 
112 

196 
118 

84 

102 

1,049 

466 

136 

15 
387 


£ 

£ 

£ 

4,731 

472 

1,936 

7,807 

1,212 

41 

358 

976 

12 

77 

50 

87 

126 

550 
190 

173 

23 

29 

90 

... 

27 

71 

178 

50 

128 

124 

68 

68 

1133 

10 

135 

41 

27 

2,012 

148 

42 

776 

431 

300 

15,141 

1,349 

179 

938 

... 

555 

128 

138 

278 

775 

1,001 

9S7 

1,098 

1,091 

888 

5,202 

1,281 

197 

116 

63 

108 

264 

118 

184 

490 

722 

60 

329 

17 

4,735 

4,20/ 

1,807 

332 

90 

26 

30 

410 

223 

2,192 

412 

17 

696 

244 

1,156 

899 

17f 

27 

13,971 

7,802 

1,394 

6,313 

2,894 

2,171 

22 

473 

523 

82 

1,077 

1,078 

929 

71,608 

28,162 

14,007 

£ 
596 


1»5 
31 


1,000 


£ 

£ 

2,026 

3,816 

28 

13 

227 

63 

4,565 

68 

317 

566 

1,530 

816 

2,594 

... 

149 

115 

29 

2,742 

1,748 

1,741 

408 

36 

... 

1,456 

89 

35 

3,128 

266 

1,791 

69 

53 

877 

351 

247 

1,424 

707 

1,026 

SO 

3,351 

132 

216 

93 

117 

400 

254 

1,021 

65t 

1,008 

9,646 

26 

159 

144 

1,961 

456 

750 

243 

20 

758 

766 

36,004 

1,184 

12,246 

282 

271 

156 

526 

2,132 

12,662 

97,406 

£ 

440 


30 


1,3255 

11 

11 

143 


200 


379 

8,493 


16 

61] 

1,713 

12 
236 

71 

680 

2,941 

3,146 

31 

6,142 
382 


40 

20 

4,777 

19 

287 


43,177 


il 


£ 

806 


2,618 
31 
25 


62 
825 

20 
110 

83 
30 

989 


594 

700 

2,608 

346 

17 

925 

117 

318 

4,097 

92 


11 

660 

1,616 

956 

1,423 


20,588 


£ 

£ 

107 

12,647 

... 

2,939 

5 

9,329 

259 

7 

871 

101 

88 

386 

19 

7 

"32 

25 

52 

... 

10 

102 

29 

28 

52 

24 

1,722 

28 

11 

301 

6 

60 

203 

16 

146 

102 

20 

21 

U 

91 

82 

64 

101 

829 

105 

187 

94 

62 

88 

50 

11 

1,194 

232 

8,542 

24 

4,174 

3,609 

337 

1,666 

1,447 

19,803 

£ 

10,633 

53 

508 

66 

12,511 

329 

198 

2,257 

5,145 

20,037 

136 
84 
57 
176 
27 
105 
713 
346 


92 
181 

31 

1,769 

151 

148 

828 


42 

15 

615 

124 
16 


119 
178 


57,925 


Registered  Imports  into  the  United  Kingdom  of  Electrical  Goods  from  all  Countries. 


Russia,  Norway,  Sweden  and  Denmark 

Germany  

Belgium  

Holland 

France  

Switzerland     

Itely     

Anstria-Hungary        

United  States 


Total,  £ 


756 

21 

235 

470 

240 

4,571 

18 

460 

1,198 

"59 

4,178 

1,936 

198 

1,185 

264 

605 
86 

11,944 
48 

349 

1,165 

61 

2,089 
1,171 

446 
542 
463 

2,184 

143 
3,90'J 

4,912 

1,160 

121 

8,300 

322 

2,468 

3,129 

4,408 

272 

8,095 

122,549 

2,2'J4 

8,960 

12,537 

4,397 

3,344 

15,356 

6,453 

3,772 

16,301 

123,667 

6,806 

16,351 

£ 

41,010 

'       81 

13,487 

123 

44,547 

1,239- 

4,526 

8,495 

6,291 

20,547 

4,202 

5,039- 

928 

624 

1,820 

2,662 

6,364 

31,734 

1,088- 

2,993 
876 
6,291 
11,783 
12,732 
866 
1,927 
1,410 

4,085- 

4,369 

32,200 

1,588 

8,417 
3,749 

3,311 

3,270 
70,535' 
36,014 

6,469 
689 

9,718 

417,769- 


10,021 


13,146- 
15,324 
7,317 
3,490 

1165,503 


4,706 

6,917         1214,801 


Additional  imports.— Spain,  electrical  goods,  £1,.-.10  ;  arc  lamps,  £429  ;  carbons,  £1,808.     Portugal,  batteries,  £6.     Canada,  wires,  *2,349  ; 
fittings,  £1,020  ;  arc  lamps,  £267  ;  electrical  machinery,  £998  ;    batteries,  £46  ;    carbons,  £466  ;    telegraph  and  telephone  apparatus,  £101. 

Registered  Re-Exports  of  Foreign  and  Colonial  Electrical  Goods  from  the  United  Kingdom. 


YaiiouB  conntries,  mainly  as  above. , 


1,691 


1.272    34    363   4.165 


2,025 


10,77S 


Total  Exports:  £417,769  Total  Be-Expobts  :  £10,778  Total  Imposts:  £223,801 

Note.— The  amounts  appearing  under  the  several  headings  are  classified  according  to  the  Customs  returns.  The  first  and 
third  column  contains  many  amounts  relating  to  "goods"  otherwise  unclassified,  the  latter,  doubtless,  consisting  of  similar 
materials  to  those  appearing  in  adjacent  columns  Imports  are  credited  to  the  country  whence  consigned,  which  is  not  necessarily 
the  ootmtry  of  origin. 
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THE    WEAVERHAM    AND    DISTRICT 
ELECTRICITY    SUPPLY. 


The  Sandiway  and  Ouddington  extension  consists  of 
nearly  four  miles  of  7/1 0's  S.W.I  I.  concentric  paper- 
insulated  lead-covered  and  armoured   ;!,(»00-volt  main,  laid 


The  scattered  and  thinly  populated  rural  district  in  Mid- 
Cheshire  served  by  the  Weaverham  and  District  Electricity 
Supply  Co.  is  a  feature  of  particular  interest  in  connection 
with  this  undertaking.  As  far  back  as  the  jear  1874  the  idea 
was  conceived  to  form  a  local  company  to  supply  the  Weaver- 
ham  district  with  gas,  and  again  in  1.S94  a  movement  was 
on  foot  to  establish  an  electric  supply  company,  but  both 
these  proposals  were  set  aside  owing  to  the  heavy  capital 
expenditure  that  would  have  been  necessitated  for  main.=. 

The  present  company  was  formed  five  years  ago  chiefly 
for  supplying  the  districts  of  Weaverham,  Acton  and  Acton 
Bridge,  and  the  current  was  switched  on  for  the  first  time 
in  February,  1912,  for  20  consumers,  representing  000 
30-watt  lamps.  At  the  end  of  the  same  year  the  consumers 
had  been  increased  more  than  three-fold  and  the  output 
multiplied  by  seven. 

Several  of  the  surrounding  districts  were  constantly 
appealing  to  the  company  to  extend  their  supply  into  their 
areas,  and  the  directors,  in  view  of  the  fact  that  the  initial 
scheme  had  been  a  success,  finally  decided  to  extend  the 
system  and  applied  for  statutory  powers  as  regards  Milton 


LOW-TENSION   OVEBHEAD   LiNE,    WITH    B.    OF   T.   GtAKD.-^. 

Gorstage,    Cuddington,   Sandiway,    Oakmere    and    White 
Gate.     The  supply  was  first  given  over  this  new  area  on 
December  22nd,  1913,  and  some  30  consumers 
were  connected  to  the  mains. 

At  the  end  of  last  year,  180  consumers  were 
connected  to  the  mains,  representing  8,000 
30-watt  lamps. 

The  scattered  nature  of  the  area  served, 
which  will  be  seen  by  reference  to  the  plan 
which  we  reproduce.  Involved  special  considera- 
tion in  view  of  the  difficulty  of  keeping  down 
the  capital  outlay  on  mains,  and  at  the  same 
time  meeting  the  requirements  prescribed  by 
the  Board  of  Trade  as  to  the  variation  of 
pressure. 

The  original  supply  was  on  the  three-wire 
direct-current  system  at  40(1/230  volts,  con- 
sisting of  some  5:]  miles  of  feeders  and  dis- 
tributors, run  overhead  with  three  exceptions 
where  for  local  reasons  the  roads  were  crossed 
with  lengths  of  underground  cable.  The  direct 
current  area  of  the  supply  is  at  present  served 
from  the  generating  station  by  a  M,  •00, 
•1  8(|.  in.  feeder  terminating  at  a  pole  type 
distribution  box  adjoining  the  Gate  Inn, 
Weaverham,  at  which  point  it  passes  through 
double-pole  switches  and  fuses,  and  distributors 
are  taken  off  for  Weaverham,  Acton  and  Milton 
townships.  A  second  feeder  is  run  from  the 
generating  station  to  8upi)ly  the  Weaverham  Ki  fining  Cj.'s 
W()rk8  at  A(;ton  I5ridge.  I'rovisioti  is  also  n  ade  for  a 
third  feeder  to  meet  the  foregoing  network  at  Acton  at  ii 
point  called  Wall  Hill,  :;;j  miles  from  the  stutiwn. 


Transfobmeb  Kiosk  at  Sandiway. 

direct  in  the  ground  from  the  generating  station  to  a  kiosk 
situated  at  the  crossroads  at  Sandiway.  On  this  route 
several  large  houses  have  taken  current,  reducing  the 
voltage  by  means  of  transformers  to  their  own   particular 


The  kiosk  consists  of  a  substantial  ornamental  cast-iron 
pillar  mounted  on  a  concrete  base,  with  the  high-tension  and 
loiv-tension  apparatus  kept  quite  separate.  To  meet  the  pre- 
sent demands,  and  as  duplicates  there  are  two  15-k.v.a.  oil- 
cooled  transformers  stepping  down  from  3,000  volts  to 
230  volts,  and  two  high-tension  main  oil  switches.  Between 
the  high-tension  cables  are  bifurcating  boxes  with  links,  by 
means  of  which  either  or  both  transformers  can  be  con- 
nected up.  The  door  on  the  high-tension  side  is  interlocked 
with  the  main  switch,  so  that  it  cannot  be  opened  until  the 
switch  is  in  the  "  off "  position,  making  the  kiosk  dead. 
The  switch  can  also  be  worked  by  means  of  a  long  detach- 
able handle  through  a  hole  in  the  kiosk  door  closed  by  a 
shutter  when  not  in  use. 

A  secand  high-tension  oil  switch  is  fixed  in  the  h.t. 
section  for  controlling  a  feeder  which  is  at  present  tapped 
to  supply  two  pole  type  transformers  serving  three  large 
houses  whose  grounds  are  passed,  but  this  feeder  will 
eventually  be  extended  into  the  low-tension  distributor  by 


INTEBIOB  OF  GbNBBATISO  STATION   AT   WEAVEBHAM. 

means  of  step-down  transformers  at  dillerent  points,  in  oi-der 
to  boost  the  voltage  when  the  load  increases  and  makes  this 
necessary. 

The  low-tension  section  of  the  kiosk  is  provided  with  its 
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own  door,  and  contains  switches  with  porcelain  handle  fuses 
controlling  the  outgoing  distributors,  the  ends  of  which  are 
sealed  in  bifurcating  boxes. 

Owing  to  the  position  of  the  kiosk  it  was  considered 
advisable  to  cross   the  roads  underground,  and  run  some 


Wkavebham  and  Distbict  Electeicitt  Sdpplt  Abea. 

distance  to  terminal  poles,  which  are  provided  with  lightning 
arresters,  and  up  which  the  armoured  cables  are  taken  to 
pole  type  bifurcating  boxes,  from  which  overhead  bare  copper 
conductors  continue. 

The  low-tension  smgle-phase  230-volt  bare  copper  dis- 
tributors are  carried  on  insulators  mounted  on  swan-neck 
brackets,  and  a  cross-arm  with  two '  insulators  is  fixed  on 


Batteey  Room,  Weaveeham  Genebating  Station. 

each  pole  I  above  the  line  insulators,  with  bare  copper  wires 
taken  over  each  insulator  and  connected  to  the  lower 
conductor  by  means  of  brass  tee  connectors,  to  form  a  "  V  " 
each  Bide  of  the  pole,  the  lower  conductor  being  earthed  at 


the  generating  station.  By  this  means  the  upper  conductor, 
should  it  break,  cannot  fail  to  come  into  contact  with  the 
lower  earthed  conductor,  as  required  by  the  Board  of 
Trade. 

The  site  selected  for  the  generating  station  adjoins  the 
River  Weaver,  and  was  presented  to  the  company  by  Lord 
Barrymore,  who  owns  considerable  property  in  the  district  ; 
plenty  of  water  is  always  available,  and  fuel  can  be  brought 
by  boat  as  desired. 

The  plant  in  the  original  scheme  consisted  of  two 
18-Kw.  D  c.  460;500-volt  generators,  driven  by  two  hori- 
zontal British  A\'estinghouse  gas  engines  fed  from  a  Dowson 
and  Mayson  suction-gis  plant.  This  plant  is  of  such 
capacity,  and  the  pipework  so  arranged  that  each  producer 
is  capable  of  serving  either  engine,  or,  if  nscessary,  both 
engines  can  be  run  on  either  producer. 

Particular  care  was  given  to  the  switchboard  ;  all  the 
machines  are  protected  by  double-pole  enclosed  fuses  and 
automatic  switches.  On  the  left-hand  side  of  the  switch- 
board the  conductor  is  arranged  for  the  positive  side  of  the 
system  and  the  right-hand  side  for  the  negative. 

The  switchgear  is  fool-proof  ;  in  the  case  of  the  booster 
panels  the  switch  is  interlocking  so  that  it  is  impossible  for 
the  booster  armatures  to  be  short-circuited  whilst  the 
fields  are  excited. 

The  battery  panels  are  provided  with  instruments  record- 
ing charge  and  discharge,  and  wattmeters  recording  units 
put  in  and  "taken  out  of  the  battery,  the  charge  side  of  the 
meters  reading  slow  and  enabling  the  staff  to  pat  bick  the 
additional  amount  of  energy  required,  based  on  the  efficiency 
guaranteed  by  the  makers. 

The  new  plant  installed  consists  of  a  65-k\v.  400/500- 
volt  direct-coupled  .Johnson  &  Phillips  generator,  driven  by 
a  vertical  four-cylinder  Hindley  engine  taking  gas  from 
a  Salmon  &  Whitfield  gas  plant.  The  latter  is  designed 
to  burn  low-grade  anthracite,  and  is  capable  of  dealing  with 
all  three  engines.  An  electrically-driven  fan  is  provided  to 
facilitate  starting,  and  also  the  engines  are  started  up  by  the 
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Main  Switchboaed,  Weaveeham  Genebating  Station. 

"  Leigh  Osborn "  patent  starting  gear,  the  combined 
arrangement  enabling  either  engine  or  gas  plant  to  be  started 
up  under  five  minutes. 

Two  16-KW.  Johnson  &  Phillips  motor  alternators 
link  up  the  A.c.  and  d.c.  systems.  The  D.C.  machines  are 
400/.500-volt,  compounded  when  running  as  generators  to 
give  a  flit  voltage  curve,  and  owing  to  cjclic  variations 
exparienced  in  a  gas-driven  station,  as  motors  to  give  a 
constant  speed.  The  A.c.  machines  are  single-phase  for 
300  volts  50  periods,  the  fields  being  excited  at  400  volts 
from  the  main  switchboard. 

One  14-KW.  three-machine  booster  operates  with  the 
storage  batteries,  or,  if  desired,  in  series  with  the  three- wire 

The  low-tension  switchboard  was  extended  by  the  addition 
of  a  (;5-K\v.  generator  panel  :  two  D.c.  motor  and  two  A.C. 
generator  panels  for  the  motor  alternator  ;  a  transformer 
and  synchronising  panel  for  the  primary  sides  of  two 
15-K.v.A.   step-up  single-phase  oil-immersed  transformers. 
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arranged  through  d.p.  switches  and  fuses  so  that  either  or 
both  can  be  placed  in  work.  The  transformers  step  up 
from  300  to  3,000  volts,  and  from  the  high-tension  sides 
leads  are  taken  to  a  high-tension  switchboard  consisting 
of  two  steel  cubicles  built  upon  angle-iron  framewerk, 
which  contain  two  sets  of  isolating  switches,  two  automatic 
oil  switches,  and  two  high-tension  voltmeters. 

This  board  puts  either  one  or  both  of  the  transformers 
int3  the  h.t.  line. 

All  the  cables  are  drawn  through  earthenware  pipes,  the 
H.T.  cable  terminating  inside  the  cubicles  ;  provision  has 
been  made  at  either  end  of  the  h.t.  board  for  another 
feeder  and  an  a.c.  generator  panel. 

Both  the  n.  and  l.t.  switchboards  and  cables  were  also 
made  by  Messrs.  Johnson  &  Phillips. 

The  battery  room  contains  two  500  ampere-hour  batteries 
by  the  D.P.  and  Premier  Battery  Companies,  and  provision 
has  been  made  in  the  containing  boxes  for  the  addition  of 
more  pit  t  s  to  increase  the  capacity  to  700  ampere-hours. 
All  the  leads  are  bare  copper  rods  supported  on  porcelain 
insulators. 

The  company's  charges  for  energy  are  on  a  very  reason- 
able basis,  being  6d.  per  unit  for  lighting  ;  l|d.  for  heating 
and  cooking  ;  and  2d.  per  unit  for  power  up  to  1,000  units 
per  quarter,  all  in  excess  being  charged  at  Id.  per  unit. 
As  an  alternative,  the  consumer  can  be  charged  ±'4  per 
K.v.A.  of  maximum  demand,  plus  fd.  per  unit. 

To  deal  with  smaller  classes  of  consumers,  the  company 
supplies  at  a  fixed  charge  of  3s.  3d.  per  quarter  per  3(t-watt 
lamp,  or  400-watt  iron,  subject  to  the  latter  being  used 
during  non-lighting  hours.  Financially  the  company  has 
been  very  successful  ;  at  the  end  of  1912,  after  only  nine 
months'  working,  a  dividend  of  5  per  cent,  was  paid,  after 
allowing  2  per  cent,  depreciation  and  wiping  20  per  cent,  of 
the  preliminary  expenses  off.  At  the  end  of  1913  the  same 
dividend  was  paid  and  depreciation  allowed. 

The  contractors  for  the  scheme  were  Messrs.  Johnson  and 
Phillips,  Ltd..  who  carried  out  the  work  to  the  specification 
of  Mr.  A.  .1.  Leigh,  the  company's  consulting  engineer,  the 
resident  engineer  being  Mr.  F.  Foster. 


AN   INVESTIGATION    OF   DIELECTRIC 
LOSSES   WITH    THE    CATHODE-RAY    TUBE.* 


Br  JOHN  P.  MIXTOX. 


{Concluded  from  page  93) 

The  dielectric  loss  power  factor,  and  current  have  been 
htt'/'w;^  V'.?  r^ber  of  dilierent  insulating  materials  and 
have  been  plotted  against  the  applied  voltage,  the   temtera- 

aI'i  "t!!     /"'f  ''*^°f-  absorbed  moisture  in   the  case  of  pSper. 

All  the  tests  embodied  in  this  paper  have  been  made  at  60 
wnvf  Th  **  ««"<^'"'''»r  "l^^ii  produces  very  nearly  a  sine 
Z^I^'  .  h"'''!  ''"'"'''  °'"'^*'  '"  «««!  transformer  oil  to  avoid 

corona,  and  the  brass  test  terminals  were  cither  20  cm  or  "5  ] 
cm  in  diameter  and  0  5  cm.  thick.  'I-hey  were  square-edged 
gocKl  contact  was  obtained. 

A  large  number  of  tests  have  been  made  on  vaiious  kinds 
•1  varms-hed  cloth,s  The  dilTerent  test  samples  were  abou 
^>  cm.  square  and  were  built  up  of  separate  sheets  of  the 
.s|me  size  to  the  required  thickness.  In  figs.  7  to  10  are 
1  lustn.t«d  some  of  the  results.  For  sample  No.  1,  it  is  see^ 
that  the  losse-s  at  138  deg.  Cent,  are  forty-five  times  as  gfe^t 
t'we  rtv  fiv"  f       ''''^^n'■^.*•'  ""''  ^'""  ^'"I^'e  *'^°-  ^  ^^<^  ""atio  is 

n     Nn    1     \^'\    '^\  m"  '="."■'=«  "■"«  consistent  in  showing 

at  No.  1,   No.  .J    and  No.  2  represent   the  order  in  which 

is  oon^med  ^         '  "*        "*  ^^^^  '"s"l»"ng  value 

It  will  be  interesting  to  ojuiparc  these  results  on  varnished 
cloths  with  tW  on  some  others.  In  one  instance,  with 
■mother  varnished  cloth  at  about  'iOO  volts  per  mil  and  100 
>U%.  Lent  the  watts  per  cu.  cm.  were  about  4.0,  the  per  cent 
JH.W.T  factor  98,  and  the  milliainperes  per  sq.  cm.  about  O.QoQ. 
C<m,pann«  these  values  with  those  given  in  figs.  7  to  10.  one 
will  note  the  f.^lowing  iH,int.s  :  watts  ,«.r  cu.  cm.  at  200  volts 
per  mil  aiul  100  deg.  f-ent.  nr,.  about  twenty-throe  times  as 
gicat  for  the  above  clotli  as  they  are  f.ir  eample  No,  1  •  the 
currcTit  value  is  about  five  times  as  great  and  the  power  factor 
about  four  and  a  half  turiea  as  great  for  the  former  cloth  as 
for  ttie  latter  0.1  tlio  other  hand,  another  sample  of  var- 
ni'^ied  cloth  has  yie-lded  a  rx.wer  facU)r  at  100  deg.  C«nt  of 
■ibnijt  1.3.5   per  cent.   comparc<l    with    about  20   per  cent,   ns 

•  Abrtract  pf  paper  read  before  the  Ajiehicas  IntrriTUTE  ok 
Ei.KCTliicAr.  KNiiiNKKita,  Jul;  2nd,  1915. 


shown  in  tig.  9.  These  number.^  show  in  a  striking  manner 
the  difference  likely  to  be  found  in  variou.s  kinds  of  varnished 
cloths,  and  they  also  show  that  tests  of  dielectric  losses  yieldl 
most  valuable  results.  When  a,  loss  of  4.0  watts  per  cu.  cm. 
is  observed  in  a  piece  of  insulation  whcsc  volume  is  about 
250  cu.  cm.,  it  means  that  about  a  kilowatt  is  producing  heat 
in  it.  Under  such  severe  conditions  a  piece  of  insulation  will 
always  be  punctured  within  a  few  minutes. 
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Fio.  7. — Dielectric  Lofs  and  Fig.  8.— Dielectric  Loss  and 

Volts  per  mil  at  100°  C.  Temperature  at  200  v.  per  mil. 

Twelve-mil  Black  Varnished  Cloths  ;   Total'  Thickness  : 
1,  01214  in.  ;  2,  0  1245  ia.  ;  3,  0'1093  in. 

Samples  of  pressboard  were  cut,  30  cm.  square,  from  regular 
3/32-in.  stock,  and  after  drying  were  impregnated  with  good 
transfoiTuer  oil.  Each  of  the  test  pieces  consisted  of  one  sheet 
of  oil-treated  pressboard  of  the  dimensions  given  above.  Figs. 
IJ  to  13  show  a  set  of  curves  taken  on  pressboard  sample 
No.  1. 
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Figs.  9  and  10.— Power  Faotor 
of  Varnished  Cloths. 


Fig.  11.— Dielectric  Losa  and 
Volte  par  mil  :   Oil-treated 
Pressboard    0'193  in.    thick. 


Results  on  two  other  samples  of  oil-treated  pressboard,  of 
the  same  kind  as  sample  No.  1,  show  that  a  peculiar  pheno- 
menon occurs  as  the  applied  voltage  is  increased.  One  is 
surprised  to  observe  large  variations  in  the  losses,  power 
factors,  and  current  values  for  the  same  insulations  under 
the  same  voltage  and  t«mi>erature  omditions.  The  explana- 
tion of  these  variations  is  found  in  the  quantity  of  absorbed 


FiG.  12. — Dielectric  Lobb  and      Fn:.  U  —Power  Factor  and 
Temperature.  Volts  per  mil. 

OiL-TREATEn   PflKSSBOAhl). 

moisture  the  samples  contained.  In  order  to  determine  how 
the  losses,  power  factors,  and  current  for  oil-treated  pressbooi'd 
arc  affectoa  by  the  quantity  of  absorbed  moisture,  a  number 
of  sJimples  of  the  eaiiie  kind  of  prcsslmard  as  tested  above  was 
taken. 

In  figs.  14  and  15  will  be  fouiul  results  taken  at  200  vilts  per 
mil  and  at  three  different  temperatures  on  .several  shetHa  of 
j)ressboard  containing  different  iK-rccntages  of  moisture,  which 
show  the  enormous  influence  absorbed  moi.«ture  has  on  the 
losw^s  and  power  fact'.'rg  for  porous  insulation  cj)i>able  of 
absorbing  luqisture. 
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The  results  are  expressed  in  the  form  of  empirical  equations 
connecting  the  various  quantities.  The  equations  reveal  the 
fact  that  the  nature  of  the  increased  conductivity  is  the  same 
for  both  temperature  and  moisture.  This  lends  strength  to 
the  belief  that  moisture  may  be  responsible  for  a  large  part 
of  the  phenomena  observed.  This  is  also  further  strengthened 
by  the  fact  that  the  currents,  ix)w<;r  factors,  and  losses,  in- 
crease many  fold  in  thfi  neighbourhood  of  100  deg.  Cent,  and 
especially  above  this  temperature.  This  temperature  is  a 
critical  point  for  water  at  atmospheric  pressure,  but  it  would 
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Figs.  U  and  16. 

Effect  of  Moisture  on  Dielectric  Losa  and  Power  Factor  of 

Oil-treated  Pressboard. 

require  over  100  deg.  Cent,  to  boil  water  in  extremely  email 
capillary  tubes  such  as  exist  in  porous  insulation.  If  the 
moiature  is  entrapped  in  an  insulation  that  is  only  slightly 
porous,  then  it  could  not  be  eliminated  by  evaporation  so 
easily.  Consequently,  when  the  temperature  of  the  insulation 
is,  say,  12.5  deg.  Cent,  the  moisture  may  show  decided  increases 
in  conductivity  that  do  not  show  up  below  100  deg.  Cent. 
Since  most  of  the  lossca  are  due  to  the  absorbed  moisture  it 
is  reasonable  to  beUeve  that  they  are  to  a  great  extent  in  the 
moisture  itself  rather  than  in  the  insulation.  This  means  that 
the  temperature-rise  occurs  in  the  former  before  it  does  in  the 
latter.  Not  more  than  12  cu.  cm.  of  moisture  existed  in  any 
of  the  test  samples  considered  in  this  paper,  and  for  this 
reason  the  losses  could  apparently  produce  marked  changes  in 
the  insulation.  As  a  matter  of  fact,  probably  little  change 
took  place  in  the  material  itself,  and  almost  the  whole  change 
probably  was  due  to  the  increased  conductivity  of  the  mois- 
ture on  account  of  the  heating  effects  within  it.  '  It  is  advis- 
able, therefore,  to  look  carefully  into  the  nature  of  the  foreign 
material  an  insulation  contains,  whether  this  material  be 
moisture  or  other  harmful  substances.  Tlie  equations  show 
that  the  weakening  effects  increase  as  the  5th  or  6th  power 
of  the  temperature  and  moistiu'e.  So  that,  if  the  moisture 
is  present  to  only  a  few  per  cent.,  these  effects  become  exces- 
sive and  the  increase  of  temperature  magnifies  them  still  more. 
A.1  a  whole,  the  results  xjoint  to  a  conductivity  of  an  electro- 
lytic nature. 

Both  the  current  and  voltage  can  be  measui-ed  to  within 
one  or  two  per  cent.,  but  the  largest  error  is  introduced  by 
the  measurement  of   the   minor  axes  of  the   ellipses  on  the 

Ehotographic  plates  For  low  power  factors,  as  shown  in  the 
rst  illustration  in  fig.  6,  each  point  for  dielectric  loss  may  be 
in  error  by  5.5  per  cent.  One,  two,  and  five  per  cent,  are 
used  respectively  for  the  errors  due  to  voltage,  current,  and 
power  factor  measurements.  When  points  for  a  curve  are 
taken  it  is  probably  true  that  a  point  taken  off  an  average 
curve  will  not  be  in  error  by  more  than  about  2.5  per  cent. 
Certainly,  with  the  larger  power  factors  this  precision  can  be 
obtained  with  the  cyclograph.  An  accuracy  equivalent  to  this 
is  quite  satisfactory  for  the  kind  of  work  to  which  this  appa- 
ratus is  adapted. 

The  following  conclusions  are  arrived  at  as  a  result  of  this 
investigation  on  dielectric  losses  :  — 

1.  The  successful  application  of  the  cyclograph  in  deter- 
mining dielectric  losses  in  insulations  is  amply  demonstrated 
by  the  results  given  in  this  paper. 

2.  For  good  insulation  the  current  should  vary  directly  as 
the  applied  voltage.  If  the  current  increases  more  rapidly 
than  this,  it  will  show  weakening  properties. 

3.  The  dielectric  losses  vary  over  wide  limits  depending  on 
the  condition  of  the  tests  and  the  nature  of  the  insulations. 
The  losses  show  clearly  the  electrical  value  of  an  insulation. 

4._  The  results  given  in  the  paper  show  that  the  power  factor 
cf  insulation  may  vary  from  about  2  to  99  per  cent.  The 
nature  of  the  insulation  and  the  condition  of  the  tests  deter- 
mine its  value. 

5.  It  is  shown  that  the  watts  do  not  vary  as  the  square  of 
the  voltage,  but  may  vary  from  the  1.32  to  the  2.52  power  of 
the  voltage. 

6.  The  weakening  effects  in  insulation,  as  shown  by  the 
dielectric  losses,  power  factors,  and  currents,  may  increase  as 
rapidly  as  the  5th  or  6th  power  of  the  temperature. 

7.  The  weakening  effects  in  pressboard,  and  very  likely 
other  water-ab-sorbent  insulations,  may  also  increase  as  rapidly 
as  the  5th  or  6th  power  of  the  per  cent,  absorbed  moisture. 
^\"hen  the  free  moisture  is  above  3  per  cent,  the  weakening 
effect!^  due  to  its  presence  are  quite  pronounced. 

8.  Enripirical  equations  are  derived  that  will  express  tlie 
•dielectric  losses,  currents,  and  power  factors,  as  functions  of 
the  voltage,  temperature,  and  absorbed  moisture. 


H.P. 
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10,000 

320,000 
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10,000 

300,000 

10,000 

270,000 

3,000 

75,000 

10,000 

300,000 

10,000 

350,000 

NEW    ZEALAND'S    WATER-POWER. 

Ln  a  recent  is.<!ue  of  the  Engineering  Magazine,  Mr.  W. 
Wilson  deals  in  an  interesting  manner  with  the  various  hydro- 
electiic  projects  in  the  Dominion. 

Both  islands  are  mountainous  in  character  and  contain 
numerous  lakes,  cataracts,  and  waterfalls,  and  it  has  been 
estimated  that  at  least  4,000,000  h.p.  awaits  development. 

The  Government  controls  the  water  powers,  but,  while 
developing  certain  large  schemes  itself,  permits  private  con- 
cerns also  to  utilise  water  powers  subject  to  an  annual 
payment  for  the  privilege. 

About  thirteen  years  ago  a  private  company  applied  for 
rights  to  use  the  W.iipori  Falls,  some  .30  miles  from  the  City 
of  Dunedin.  This  reqaest  was  granted  without  any  payment, 
and  not  long  afterwards  the  City  Corporation  purciia.sed  from 
the  company  the  water-rights,  which  had  been  acquired  for 
nothing.  As  a  result,  the  Government  decided  in  future  to 
retain  and  develop  all  water  powers,  and  announced,  after 
some  delay,  their  intention  of  expending  £2,000,000  upon 
eight  schemes  distributed  through  the  Dominion,  at  the  fol- 
lowing places  :  — 

1.  Wairua  Falls,  North  .Auckland 

2.  Eiver  Kaituna,  South  Auckland 

3.  Makuri,  North   Wellington     ... 
4. , Eiver  Hutt,  South  Wellington 

5.  Lake  Coleridge,  Canterbury  ... 

6.  Kumara,  Westland        

7.  Teviot,  Otago       

S.  Lake  Hauroto,  Southland 

It  was  proposed  to  make  an  immediate  start  with  locations 
Nos.  1,  4,  and  5  at  once,  but  eventually  it  was  decided  to  com- 
plete No.  5  as  soon  as  possible,  and  to  use  the  experience  so 
gained  in  carrying  out  the  others.  At  the  end  of  nearly  four 
years,  the  plant  mentioned  is  now  in  operation,  but  in  the 
meantime  the  Government,  which  had  held  office  continuously 
for  21  years,  was  replaced  by  one  whose  announced  intention 
was  to  afford  much  greater  facilities  for  the  use  of  water- 
power.  At  once,  a  private  company  purchased,  for  £150  per 
annum,  the  rights  to  the  Wairua  Falls,  No.  1,  and  their 
station  is  fast  approaching  completion.  Other  enterprise  has 
taken  place  on  smaller  schemes,  and  is  foreshadowed  on  a 
larger  scale  in  the  near  future,  though  the  rapid  improvement 
in  the  lignite  gas-producer  has  assisted  the  institution  of  small 
local  power-hou.ses  at  the  expense  of  the  hydrauUc  central 
station. 

Dealing  with  the  individual  plants,  that  at  Lake  Coleridge 
was  selected  by  the  Government  as  their  initial  enterprise 
partly  because  of  the  demand  for  electricity  by  the  citizens 
of  Christchurch,  who  had  been  vainly  endeavouring  for  years 
to  secure  water-rights  for  themselves,  and  partly  because  of 
the  outst.anding  .idvautages  of   the   .scheme  itself. 

Christchurch  is  70  miles  distant,  and  three-phase  transmis- 
sion was  decided  on,  at  66,000  volts — ten  times  the  dynamo 
pressure.  Entirely  duplicate,  lines  have  been  constructed, 
pursuing  different  routes.  Aluminium  cables  carry  the  cur- 
rent, supported  on  porcelain  pin-type  insulators  attached  to 
ironbark  pole«  at  six-chain  intervals. 

The  i)ower-house  was  designed  to  contain  six  1,500-H.P. 
Francis  turbines,  of  which  three  by  Escher-Wyss  are  already 
working,  in  conjunction  with  Bruce  Peebles  alternators.  It  is 
now  probable,  however,  that  the  new  units  will  be  double  the 
intended  capacity.  Six  single-phase  General  Electric  (U.S..\.) 
water-cooled  ti-ansformers  are  used  at  each  end  of  the  line, 
and  protection  from  lightning  is  afforded  by  aluminium  elec- 
trolytic arresters  made  by  the  same  firm.  All  are  housed  in 
a  flat-roofed  ferro-concrete  power  station,  the  construction  of 
which  cost  8Jd.  per  cubic  foot. 

The  current  from  this  installation  is  to  operate  the  first 
electric  railway  in  New  Zealand,  that  from  Christchurch  to 
the  coast,  which  passes  through  a  tunnel  nearly  two  miles  in 
length. 

The  Wairua  Falls  scheme  is  situated  on  a  lowland  river  with 
no  natural  storage.  It  is  being  undertaken  by  the  Dominion 
Portland  Cement  Co.,  whose  new  miU  is  under  construction 
on  the  shores  of  Whangarei  Harbour,  sixteen  miles  distant; 
but  electricity  is  also  to  be  provided  for  the  town  of  Whan- 
garei, five  miles  further  on.  The  Falls  themselves  are  48  ft. 
high,  but  they  are  followed  by  a  series  of  cataracts  which 
more  than  treble  the  head.  A  low  dam  8i  ft.  in  height  is 
being  constructed  aicross  the  river  immediately  above  the 
Falls,  which  will  impound  sufficient  water  to  keep  the  plant 
working  for  three  weeks  without  any  assistance  from  the  river. 

From  the  dam  a  race,  IJ  miles  long,  will  secure  a  head 
of  140  ft.,  and  two  Boving  turbines  are  being  installed_  in  a 
ferro-concrete  power-house  to  give  1,3.50  h.p.  each.  It  is  in- 
tended to  duplicate  this  plant  in  the  near  future.  The 
General  Electric  Co.  (U.S.A.)  have  furnished  practically  all 
the  electrical  machinery.  As  in  the  previous  scheme,  alumi- 
nium cables  are  employed.  The  delivery  of  current  was  to 
begin  in  the  middle  oif  1915,  and  the  cost  of  the  work  is 
estimated  at  £.50,000. 

At  the  power  plant  of  the  Waihi  Gold  Mim'ng  Com- 
pany at    the    Hora    Hora    Rapids   on    the    Waikato  Biver, 
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liy  oiitting  a  straight  ciiiiiil,  100  ft.  wide  at  tlii>  bottoiii.  to 
ehoit-circuit  the  rapids,  and  projcctiujj  an  inoxponsivc  ciih- 
work  <lain  into  the  river,  a  remarkably  .simple  scheme  for 
genc'iatiiif,'  ',),(K,KI  Kw.  has  been  brought  about.  Six  quadruple 
sets  of  Boving  turbines  drowne<l  in  forebays  external  to  the 
generating  station,  drive  the  Siemens  three-phase  alternators 
within. 

A  distance  of  about  50  miles  separates  Hora  Hora  from 
Waihi,  and  the  transmission  voltage  is  50,000  stepped  up  from 
5,000  by  single-phase  transformers  in  a  separate  sub-.station. 
A  single  transmission  line  only  has  been  erected  on  lattice<l- 
steel  towers  with  copper  conductors.  Current  i§  provided  to 
any  towns  in  the  vicinity  that  desire  it.  In  this  case,  the 
water-rights   cost  the  company  £1,200  per  annum. 

Other  power  production  is  probable  before  many  years  upon 
the  Waikato.  At  Hora  Hora,  the  capacity  of  the  present 
plant  can  be  increased  by  at  least  60  per  cent.  Nearer  the 
lake  are  the  Huka  Palls  capable  of  giving  38,Ci00  H.P.,  and  the 
Arateatea  Rapids  with  a  capacity  of  near  60,000  h.p. 

Scheme  No.  '2  of  the  Government  list  possesses  advantages 
of  constancy  equal  to  those  of  the  Coleridge  and  Hora  Hora 
plants;  the  Kaituna  River  will  provide  about  40,000  h.p.  for 
development.  This  project  is  marked  down  for  the  supply  of 
Auckland,  but  the  transmission  distance  of  150  miles  is  delay- 
ing its  achievement.  Meanwhile,  Auckland  is  equipped  with 
a  growing  steam  station,  and  other  towns  are  also  acquiring 
their  own  installations.  At  present  there  is  in  the  Kaituna 
Gorge  a  small  '2oO-kw.  plant  which  makes  use  of  a  .short 
cataract  known  as  the  Okere  Palls.  The  system  is  three- 
phase,  at  6,000  volts  and  60  cycles,  which  frequency  is  the 
standard  in  New  Zealand.  A  wooden  pole  line  "runs  to 
Rotorua.  eleven  miles  away. 

The  Wnipori  Falls  station  is  interesting  as  being  the  first 
large  hydro-electric  enterprise  in  the  Dominion,  and  an  ex- 
ample of  the  mountain  cataract  type  of  scheme.  The  power 
house  contains  six  1,000-KW.  nnits,  each  consisting  of  a  General 
Electric  (U.S.A.)  generator  driven  by  two  Pelton  wheels  with 
Lombard  governors  and  deflecting  nozzles. 

About  29  miles  sej>arate  the  Palls  from  the  sub-«;tation  just 
outside  Dunedin,  and  three-phase  current  is  generated  at  2,400 
volts,  and  transformed  to  ;W,700  volts  for  transmission.  Dry 
seasons  have  caused  constrictions  in  the  output,  and  l.Ttely  a 
Diesel  stand-by  station  has  been  erected,  which  has  largely 
corrected  these  faults.  Storage,  too,  has  been  effected  at 
three  places  above  the  Palls,  with  good  results. 

A  small  installation  utilising  Pelton  wheels  operates  the 
pumping  and  other  machinery  of  the  Ross  Goldfields,  in  West- 
land,  where  the  chief  requirement  was  the  unwatering  of 
abandoned  workings.  There  was  available  an  electric  supplv 
of  700  KW.  obtained  from  Lake  Kanieri,  2.3  miles  awav.  This 
body  of  water  covers  twelve  square  miles,  almost  equal  to 
that  of  Lake  Coleridge  but  situated  in  a  region  where  the 
annual  rainfall  is  120  in.,  about  three  times  that  at  the  latter 
place. 

The  generators  give  three-pha.se  current  at  2,300  volts,  and 
emgle-phase  transformers  raise  the  voltage  to  24,000  for  trans- 
mission. In  addition  t<5  the  mine  load  it  is  intended  to  supplv 
the  towns  of  R<:>8s  and  Hokitika,  the  capital  of  Westland,  anil 
the   surrounding  districts  from   this  plant. 

Railway  electrification  in  the  partially  completed  Otira 
Tunnel  and  its  approaches  in  the  mountain  range  separating 
Canterbury  from  Westland  will  make  a  demand  for  energv 
that  IS  already  under  the  consideration  of  the  Public  Work's 
Departiuent.  While  it  is  quite  feasible  to  bring  current  from 
Lake  Coleridge,  roughly  fifty  miles  distant,  there  are  manv 
local  falls  th.tt  may  easily  serve  the  purpfjse.  Two  of  these 
are  at  present  providing  power  for  drilling  the  big  tunnel  on 
opposit<^  sides  of  the  Pass.  Each  contains  two  290-kw  sets 
vvorkiiig  at  a  Lead  of  7(X)  ft.  Both  plants  suffer  from  occa- 
sional .shortage,  chiefly  in  winter,  when  the  .sources  partially 
freeze.  A  .steam  plant  of  about  150  kw.  is  employed  at  the 
western  end,  where  most  work  is  done,  to  assist  the  water- 
wheek  during  times  of  scjircity.  At  Te  Aroha,  in  the  North 
Island,  there  is  a  municipal  power  station  where  a  reservoir 
800  ft.  above  the  Pelton  wheels  equalises  the  supplv  to  some 
extent. 

In  addition  to  public  .schemes  there  are  a  number  of  private 
ones  which  have  for  their  object  the  supply  of  single  enter- 
prises. New  Zealand  farmers  are  recognising  more  and  more 
the  great  advantages  of  electricity  not  onlv  for  lighting  but 
also  for  she.iring,  milking,  pumping,  chaff-cutting,  and  the 
liost  of  oixrations  on  a  farm  performed  nowadays  bv 
machinery.  Such  plants.  <lriven  bv  hvdro-electric  current 
are  est»l.lishe<l  at  Kaiwarra.  Glenmark,  Hawarden  and 
Icrnuka.  in  Canterbury,  and  in  other  parts  of  the  Dominion. 
N)  tar.  electric  ploughing  has  not  yet  made  its  appearance, 
liut  thi.s  .should  not  he  long  delayed. 

Futiiie  opjKPitunities  for  jxiwer  development  occur  over 
almost  th"  whole  country.  Practicallv  every  one  of  the 
numerous  lakes  is  a  potential  power  site  of  the  most  satis- 
factory order,  and  in  s|iite  .,f  the  war.  activity  in  exploitation 
should  continue.  In  one  of  the  big  schemes  now  under  con- 
struction  It    was  fouml   that  the  electric  machinery,    though 

nominally  British,  was  of  Ger n  manufacture  and  could  not 

be  deliv,.|..d.  IIow..ver,  the  d<'n<.i..ncy  was  at  once  made  good 
>y  nn  American  firm  niid  the  opening  will  not  be  delaved  bv 
til.-  Chang,..  I'or  a  long  time  N.nv  Zealand  will  be  dependent 
upon  imported  machinery,  the  l.K^al  manufacturers  being  at 
proBent  rentnckMl  to  the  smaller  apparatus.  su,Ii  as  low-i.ower 
tr.insfornieiH,  ' 


SUBMARINE     PHOTOGRAPHY    BY    AID     OP 
QUARTZ    LAMPS.' 


In  those  days  of  daring  exploits  of  arms,  where  the  engines 
of  destruction  that  operate  under  watt^r  arc  the  cause  of  bo 
much  comment,  it  is  pleasing  to  turn  *to  an  equally  remark- 
able hut  humane  and  constructive  development  of  science. 
An  achievement  that  seems  destined  to  play  an  important  part 
in  marine  affairs  is  that  of  submarine  photography,  or  the 
taking  under  water  of  pictures,  both  stationary  and  moving. 
The  actual  taking  of  the  photographs  is  not  so  difficult,  the 
main  requisite  being  to  get  beneath  the  water,  Ui  remain 
there  in  comfort,  and  be  able  to  perform  the  work. 

This  work  is  made  possible  by  an  invention  of  Charles  Wil- 
liam.son  and  his  two  sons,  of  Norfolk,  Va. ,  which  con.sists  of 
a  collapsible  accordion-like  .submarine  tube  of  waterproof 
canvas  and  rubber,  three  feet  in  diameter,  braced  at  regular 
intervals  by  iron  rings.  This  constniction  permits  the  pas- 
sage of  a  person-  down  the  tube,  and  its  flexibility  permits  it 
to  be  dragged  along  by  a  vessel.  Tlie  top  of  the  tube  remains 
open  at  the  deck;  the  lower  end  extends  down  into  the  water 
and  expands  into  a  chamber  about  five  feet  in  diameter,  one 
side  of  which  is  provided  with  a  glass  observation  window 
through  which  the  pictures  are  taken.  The  space  in  the 
chamber  is  .sufficient  to  accommodate  two  men,  one  to  operate 
the  camera  and  the  other  U^  control  the  movement  of  the 
tube,  which  is  effected  by  chains  operated  from  the  deck  of 
the  boat.  Fresh  air  is  provided  by  a  .simple  ventilating  device, 
enabling  the  operators  to  w^ork  in  comfort.  The  general 
arrangement  is  shown  in  the  figure.  Imorder  to  accomplish  sub- 
marine photography,  however,  it  was  nece-ssai^y  to  secure  some 
efficient  means  of  artificial  illumination  which  could  be  easily 
handled,  would  furnish  the  desired  light,  and  not  be  prohibi- 
tive  in  cost,     .^fter  trying  other  types   with  varying  success. 


Arra.\i;kmext  tor   obt.^ixino    Subm.4RIne  Photogr.aphs. 

the  Cooper  Hewitt  mercury-vaixiur  quartz  lamp  was  adopted. 
.\  battery  of  nine  of  these  lamps,  each  of  2.400  c.r.,  was 
installed.  The  essential  parts  of  the  lamp  are  the  quartz 
burner  and  the  auxiliary.  The  former  coniprist^s  the  light- 
giving  tube,  its  support  and  enamelled  reflector,  while  the 
latter  consists  of  the  necessa.ry  tilting  mechanism  and  coils 
for  starting  and  maintaining  the  mercury  arc. 

In  ordinary  commercial  use,  the  burner  is  suspended  from 
the  lower  p.art  of  the  auxiliary  and  enclose<l  in  a  glass  globe, 
but  for  submarine  work,  the  auxiliary  is  kept  on  board  the 
boat,  and  the  burner  with  its  reflector  holder  is  mounted  in 
a  casing  that  is  placed  in  a  frame  and  lowered  into  the  water. 
The  nieth(xl  of  installation  is  shown  alxive. 

Highly  instructive  and  interesting'  photographs  and  moving 
pictures  have  been  taien  through  the  wat*^r  bv  the  method 
described  for  a  distance  of  100  ft.,  thus  marking  an  epoch  in 
Iihotography  and  surprising  even  the  most  ardent  advocates 
of  the  .scheme. 


l-lectric  Motor-car  Kuiiniii!>'  To.sfs.— With  the  object 

of  ascertaininpr  approximately  the  nvemge  cost  of  rnnninpr  electric 
motor-cars  of  the  pleasure  type,  the  Electric  Vehicle  Aeaociation 
of  America  recently  sent  out  a  circular  letter  to  owners  scattered 
over  all  pirts  of  the  United  Slaten.  Over  lOO  replies  were  received, 
an  analysis  of  which  showed  that  where  the  vehicle  is  privately 
Karajred,  the  average  cost  for  battery  charirinjf  eneriry  is  2:t-(.  lOd. 
per  month.  The  cost  of  washinfr,  poIiehiiiK',  storaeo  and  battery 
ohareine  in  public  u'aracrea  varies  from  £:i  to  jtS  per  month  ;  the 
averat'o  monthly  dlntanoe  travelled  was  found  to  be  300  miles, 
while  the  average  battery  life  worked  out  at  •_",  years.  Tire  oogta 
average  lis.  7d.  per  month,  the  length  of  gervic-  seouTcd  from  the 
tire'  extending  from  15  to  48  monthn. 

•  Electrical  ftcvicw  and  Western  Electrician. 
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WAR    ITEMS. 


Exports  to  Allied  Countries. — The  Board  of  Trade  desire 
to  inform  mercliants,  manufacturers,  and  shippers  that 
applications  for  permission  to  export  to  allied  countries  goods 
of  which  the  e.xport  is  prohibited  by  proclamation  will  re- 
ceive special  consideration  if  it  can  be  clearly  shown  that  the 
goods  are  destined  for  the  use,  directly  or  indirectly,  of  the 
Allied  Government  concerned  or  its  military  or  naval  forces. 
Such  applications  must  be  made  to  the  Secretary,  Commis- 
sion Internationale  de  Ravitaillement,  India  House,  Kings- 
way,  W.C.  The  Commission  will  not  recognise  as  evidence 
of  the  official  destination  of  the  goods  documents  issued  by 
provincial  military  or  naval  officers,  other  local  authorities, 
or  Government  contractors  in  the  country  to  which  the  goods 
are  to  be  exported  unless  such  documents  are  formally  ap- 
proved in  writing  by  the  competent  Department  of  the 
Government  concerned.  British  manufacturers,  merchants, 
and  shippers  are,  accordingly,  warned  that  before  entering 
into  any  contracts  for  the  supply  of  goods  stated  to  lie  for 
the  use  of  the  Government  of  an  allied  country  they  should 
first  instruct  their  clients  in  that  countrj'  either  to  furnish 
them  with  written  evidence  that  the  proposed  contract  has 
the  approval  of  the  Ministry  of  War,  Ministry  of  Marine,  or 
other  Department  concerned,  or  to  have  a  notification  of 
its  approval  transmitted  by  such  Department  to  its  repre- 
sentative on  the  Commission  Internationale  de  Ravitaille- 
ment. Any  firms  accepting  contracts  without  following  the 
above  procedure  will  do  so  at  their  own  risk,  and  with  full 
knowledge  that  permission  to  export  the  goods  which  they 
have  contracte<;l  to  supply  may  be  refused.  .Applications  for 
permission  to  export  goods  which  are  ordered  by  firms  or 
individuals  in  an  allied  country  for  purely  industrial  pur- 
poses, and  which  are  not  destined  for  the  use  of  an  allied 
Government  or  its  military  or  naval  forces,  should  be  made 
in  the  ordinary  manner  to  the  Secretary,  War  Trade  De- 
partment, 4,  Central  Buildings,  Westminster,  S.W. 

The  Views  of  a  German  Electrical  Manufacturer. — .Accord- 
ing to  the  "  Morning  Post,"  Dr.  Wilhelm  von  Siemens,  head 
of  the  great  German  electrical  company  that  bears  his  name, 
has  written,  in  the  "  Journal  "  of  the  Association  of  German 
Engineers,  his  views  concerning  the  possibilities  of  sub- 
marine warfare.  He  declares  that  German  engineering 
science  must  devote  itself  with  supreme  energy  to  the  task 
indicated  by  the  success  achieved  by  the  submarine  boats 
in  order  to  furnish  the  requisite  counterpoise  to  the  weight 
of  the  12-Lnch  guns  and  of  their  successors.  He  urges  the 
necessity  of  losing  no  time  in  devoting  work,  pains,  and 
money  to  the  accomplishment  of  an  aim  that  may  at  present 
be  somewhat  problematic,  and  in  exhausting  all  possibilities 
and  points  of  departure.  It  is  an  abnormality,  he  declares 
further,  that  a  nation  with  a  small  number  of  its  men  under 
arms  can  oecupy  a  commanding  position  in  the  world  solely 
by  the  creation  of  a  surpassing  technical  implement,  whereas 
the  real  worth  of  a  nation  must  depend  on  its  size,  on  the 
nature  and  character  of  its  men,  of  its  culture,  and  of  its 
capabilities.  Dr.  von  Siemens  concludes  as  follows: — "  What 
has  been  achieved  by  means  of  our  submarine  boats  is  a 
tangible  beginning  which  we  shall  bring  to  perfection.  The 
power  that  we  shall  then  obtain  to  exclude  England  from 
the  trade  routes  leading  to  the  centre  of  the  English  world- 
power  we  shall  hold  in  our  hands  as  a  pledge,  until  the  free- 
dom of  the  seas  and  of  the  trade  routes  has  been  wrested 
from  the  English,  not  only  for  us  but  for  the  whole  world." 
The  French  Thomson=Houston  Co. — The  report  for  1914 
of  the  Compagnie  Francaise  Thomson-Houston,  which  was 
formerly  in  close  relations  with  the  Berlin  .A. E.G.,  details 
the  arrangements  which  existed  between  the  two  companies, 
by  way  of  reply  to  the  attacks  made  upon  the  French  com- 
pany on  account  of  the  connection  in  question.  Concerning 
the  future  development  of  the  undertaking,  the  report  re- 
marks that  co-operation  between  the  French  and  the  Ger- 
mans appeared  to  be  out  of  the  question,  but  a  solution  of 
the  complicated  conditions  would  probably  be  simplified  by 
the  victory  of  the  French  arms.  In  the  meantime,  the 
French  A.  E.G.  company  had  been  dissolved.  The  gross 
profits  of  the  French  Thomson-Houston  Co.  amounts  to 
je302,000,  and  the  net  profits,  after  meeting  general  expenses 
and  interest  on  loans,  to  ^6181, 000.  as  compared  with 
.£213,000  in  1913.  The  sum  of  ^61,000  has  been  applied  to 
depreciation,  and  the  balance  of  .£120,000  permits  of  the 
payment  of  a  dividend  of  5  per  cent,  on  the  ordinary  share 
capital  of  X2,4O0,000. 

The  Berlin  A. E.G. — .According  to  a  statement  issued  after 
a  meeting  of  the  board  of  directors  on  July  8th,  the  invoiced 
turnover  from  Berlin  down  to  the  end  of  .April,  plus  the 
orders  on  hand — that  is  to  say,  for  a  period  of  ten  months — 
amounted  to  the  same  figure  as  in  the  corresponding  ttrm 
in  the  preceding  year,  despite  the  absence  of  business  with 
enemv  countries.  The  credit  held  at  the  bankers  at  the 
end  of  the  financial  vear,  on  June  30th,  is  reported  to  have 
totalled  .£4,1.50,000,  exclusive  of  the  .£1,800,000  advanced  to 
the  .A. E.G.  High-Speed  Railway  Co.,  and  the  sum  of 
.£42.5,000  lent  to  the  Berlin  Electricity  Works  Co.,  whilst 
.£500,000  has  been  invested  in  German  and  Austrian  war 
loans.  An  order  for  a  complete  power  station,  with  an 
initial  equipment  of  100,000  H.p.,  has  been  received  from 
the  Electro  Works  Co.,  which  is  to  supply  power  in  con- 
nection with  a  great  scheme  for  the  fixation  of  atmospheric 


nitrogen.  The  number  of  the  company's  employes  called  up 
for  service  has  been  20,500,  and  the  voluo.tary  grants  made 
by  the  company  to  their  dependents  have  been  about 
.£250,000  down  to  the  end  of  June. 

Pro^German  Agents  Abroad.— The  Board  of  Trade  calls 
the  attention  of  British  firms  who  contemplate  the  appoint- 
ment of  new  agents  in  foreign  countries  to  the  desirability  of 
their  satisfying  themselves  that  the  persons  they  propose  to 
select  arc  not  unfriendly  to  Great  Britain  or  lier  .Allies. 
Where  the  individuals  selected  are  not  personally  known  to 
those  with  whom  the  appointment  rests,  the  advice  of  His 
Majesty's  Consular  otTioers  can  always  be  secured  in  such 
cases  by  British  subjects  who  apply  'to  them. — "  Financial 
Times." 

Catalogues  Wanted.— Lieutenant  VV'.  H.  Marshall,  R.E., 
M.I.E.E.,  M.I.Mech.E.,  would  be  glad  to  have  the  latest 
catalogues  and  price  lists  of  cables,  joint  bo.xcs,  feeder  pillars, 
dynamos,  motors,  switchgear,  fittings  for  internal  electric 
wiring,  incandescent  lamps,  transformers,  etc.,  sent  to  him 
at  the  Royal  Engineer  Office,  Weymouth. 

The  War  Loan.— In  addition  to  the  .£17,000  already  held 
by  them  in  the  original  War  Loan,  the  .Armorduct  Manu- 
facturing Co.,  Ltd.,  have  applied  for  a  further  ^7,000  in  the 
new  Loan.  * 

The  St.  Pancras  B.C.  has  invested  ilO.OOO  of  the  elec- 
tricity reserve  fund  in  the  new  War  Loan. 

The  County  Co.'s  Roll  of  Honour.— One  of  the  most 
impressive  rolls  of  honour  that  has  yet  reached  us  from 
electrical  undertakings  is  that  of  the  County  of  London 
Electric  Supply  Co.,  Ltd.,  and  its  associated  companies.  It 
gives  the  name,  rank  and  regiment  of  226  men  "  who  have 
answered  their  country's  call  in  defence  of  a  '  scrap  of 
paper.'"  Three  out  of  the  number  have  tieen  killed  and 
four  wounded. 


FOREIGN    AND    COLONIAL    TARIFFS  ON 
ELECTRICAL    GOODS. 


Amendments. 

SOUTH  AFRICA.— The  following  regulations  have  been 
laid  down  by  the  Government  :^— 

Exportation  of  the  following  goods  is  prohibited  except 
with  the  permission  of  the  Minister  of  Defence:  Mining 
cables;  mines  and  parts  thereof;  searchlifjhts ;  naval  and 
rnilitary  stores  of  every  description ;  shipbuilding  materials ; 
signalling  lamps;  submarine  and  other  signalling  apparatus. 

Exportation  of  the  following  goods  is  prohibited,  except 
with  the  permi.ssion  of  Collectors  of  Customs,  to  destinations 
in  the  British  Empire  and  countrie.s  of  .Allies  and  Neutrals  : 
Asbestos;  copper  and  zinc  in  ingots  of  approved  brands  (affect- 
ing re-exports  only) ;  india-rubber  sheet,  vulcanised ;  mica 
(including  mica  sphttings)  and  micanite. 

Exportation  of  the  following  goods  is  prohibited  to  all 
destinations  other  than  the  LTnited  Kingdom,  British  posses- 
sions and  protectorates  :  Aluminium,  aluminium  alloys,  etc. ; 
copper  Tinwrought  and  part  wrought,  all  kinds;  ferro-alloys; 
graphite;  lead,  pig,  sheet,  or  pipe;  tungsten,  molybdenum, 
vanadium,  nickel,  selenium,  cobalt,  and  manganese;  rubber 
goods. 

Exportation  of  the  following  goods  is  prohibited  to  all 
foreign  ports  in  Europe,  and  on  the  Mediterranean  and  Black 
Sea,  other  than  those  of  France,  Russia  (except  Baltic  ports), 
Belgium,  Spain,  and  Portugal:  Magnetic  iron  ore;,  copper 
ore.  hematite  iron  ore,  iron  ore,  hematite  pig  iron,  iron 
pyrites;  railway  material,  both  fixed  and  rolling  stock; 
materials  for  telegraphs,  wireless  telegraphs,  and  telephones; 
galvanise<l  wire;  steel  wire. 

NORWAY, — The  Norwegian  Government  has  prohibited  the 
exportation  of  the  following  goods :  Antimony,  unwrought, 
crude,  and  scrap;  graphite,  unwrought  or  crude,  except 
graphite  produced  in  Norway  and  accompanied  by  a  certifi- 
cate of  origin ;  graphite  for  use  in  foundries,  including 
crucibles;  molybdenum,  unwrought  or  crude;  scheelite,  wol- 
framite, and  molybdenite,  except  that  produced  in  Norway 
and  accompanied  by  a  certificate  of  origin ;  vanadium  and 
tungsten,  unwrought  or  crude, 

FR.ANCE. — The  Board  of  Ti'ade  are  in  receipt,  through  the 
Foreign  Office,  of  copy  of  French  Ministerial  Decree,  dated 
April  28th,  which  abrogates  the  provisions  of  the  Decree  of 
Februai-y  12th  in  virtue  of  which  lead  ore  was  allowed  to  be 
exported  from  France,  without  special  authorisation,  when 
consigned  to  the  United  Kingdom,  the  British  Dominions, 
Colonies  and  Protectorates,  Belgium,  .Japan,  Montenegro, 
Russia,  Serbia,  and  the  United  States  of  .America, 

H.M.  Ambassador  at  Paris,  in  forwarding  this  Decree, 
states  that  he  has  been  informed  by  the  French  Ministry  for 
Foreign  Affairs  that  applications  for  .special  permission  to 
export  consignments  of  lead  ore  to  the  United  Kingdom  will 
be  favourably  considered. 

SP.AIN, — The  Spanish  Government  has  prohibited  the 
exportation  of  the  following  goods :  Aluminium  and  alloys 
thereof,  antimony  and  alloys  thereof,  bauxite  or  aluminium 
ore.  tin  and  alloys  thereof,  zinc  and  allo.ys  thereof  in  cakes, 
nickel  and  alloys  thereof,  rubber  and  mixtures  thereof,  wholly 
or    partly    manufactured ;   anhydrous   or   hydrated    alumina. 


12S 


THE    ELECTRICAL    REVIEW. 


[Vol.  77.     No.  l,9«r,,  JoLY  23,  1916. 


fUroinc,  liiol.vbilonuni,  maupancso  (metal),  vanadium,  feiTO- 
chronio,  fcrroinolybtlonura,  ferro-nickel,  ferro-tungsten,  ferro- 
vanadium,  and  partly  or  wholly  manufactured  articles  of 
copper  or  brass;  tin]ilate. 

ROITMANIA.— Tlic  Roumanian  Government  has  proliibited 
the  exportation  of  the  following  j^oods  :  Old  iron;  metal  ores; 
tinplate-s  and  tiu.s;  graphite;  mercury;  cords  and  cables  of 
any  kind. 

C.\NAD,\.— The  following  regulations  regarding  the  prohibi- 
tion of  exportation  of  certain  goods  have  been  issued  by  tho 
Canadian    Government :  — 

Mica  and  micanite  to  all  destinations  other  than  the  United 
]iingdom,  British  possessions  and  protectorates.  Prance, 
Russia  (except  Baltic  ports),  Japan,  United  States  (when  for 
consumption  in  United  States  only  or  shipped  to  specified 
consignees  in  United  Kingdom  via  United  States,  or  exported 
till  United  States  under  licence  or  dispensation  from  Canada). 

To  all  destinations  abroad  other  than  the  United  Kingdom, 
British  possessions  and  protectorates :  Carbons  suitable  for 
searchlights;  certain  chemicals;  ferro-alloys;  graphite,  _  in- 
cluding foundry,  plumbago.  Metals  and  ores,  the  following, 
namely: — Alumina  and  salts  of  alumina;  aluminium  and 
alloys  of  aluminium :  antimony  and  alloys  of  antimony ; 
bauxite;  chrome  ore;  cobalt;  copper,  unwrought  and  wrought; 
lead,  ore,  pig,  sheet,  or  pipe  (including  solder  containing 
lead);  manganese  and  manganese  ore;  mercury ;  molybdenum 
and  molybdenite;  scheelite;  selenium;  tin  and  tin  ore;  tung- 
sten; vanadium;  wolframite;  zinc  and  zinc  ore,  and  sheets; 
mines  and  parts  thereof;  rubber;  searchlights;  signaUing 
apparatus;  telephone  sets  and  parts  thereof;  galvanised  wire 
and  steel  wire. 

To  all  foreign  ports  in  Europe  and  on  the  Mediterranean 
and  Black  Seas  other  than  those  of  France,  Russia  (except 
Baltic  ports,  Belgium.  Spain,  and  Portugal):  Asbestos; 
rubber  sheet,  vulcanised:  copiwr  ore,  iron  ore,  hematit*  pig- 
iron,  iron  pyrites,  nickel  and  nickel  ore;  engine  and  boiler 
packings;  railway  material,  both  fixed  and  rolling  stock; 
materials  for  telegraphs,  wireless  telegraphs,   and  telephones. 


NEW    PATENTS    APPLIED    FOR.     1915. 

(NOT    YET    PUBLISHED). 

■Compiled  e.ipresslv  for  this  Journal  by  Messrs.  \V.  P.  Thompson  &  Co., 
Electrical  Patent  Agents.  285,  High  Holborn,  London,  W.C.  and  at 
Liverpool   and   Bradford. 

9,783.  Sparking-plugs  for  Internal-combustion  Engines.  Daimler-Motorcn- 
■Gei.     July  5th.     (Convention  date,  July   6th,  1914,  Germany.)     (Complete.) 

9,792.  Starting  Arrangement  for  Internal-combustion  Engines  ix  which 
AN  Electric  Starting  Motor  is  used,  Soc.  Anon,  pour  I'EcIairage  Electrique 
des  Vehicules.  July  5th.  (Convention  date,  July  30th,  1914,  France.)  (Com- 
rplete.) 

9,797.  Apparatus  for  Opening  and  Closing  Electrical  Circuits  at  a 
Certain  Temperature.      E.  J.  Sumner.    July  6th. 

9,806.  Switches  for  Controlling  Lift  or  other  Motors.  J.  \.  Steven. 
July  6th.     (Complete.) 

9.808.  .Apparatus  for  Grinding  the  Plugs  into  the  Seats  of  Steam 
AND  like  Cocks.      Smith  Bros.  &  Co..  Ltd.,  and  J.  M.  Dempsey.     July  6th. 

9.809.  Self-regulatinc  Dynamo-electric  Machines.  Boultbee  Brooks  and 
W.    Holt.    July   6th.     (Complete.) 

9,812.  Devices  for  Localising  Bodies  bv  the  Aid  of  X-ravs.  F.  F.  Ren. 
-wick.      July   6lh. 

9,828.  Manufacture  of  Electric  Heating  Elements.  H.  J.  Dowsing  &  D. 
Huntley.      July  6th. 

9,834.    Electric  Mine  Lamp,      J.  W.  Rigby.    July  6th. 

9,836.  Electric  Motor  Control  Systems.  British  Thomson-Houston  Co., 
■Ltd.   (General   Electric  Co.,    United  States).     July  6th. 

9,852.  Impulse  Transmitters  for  Telephone  Systems  and  the  like.  Relav 
Automatic  Telephone  Co.,    Ltd.  (L.   C.  Bygrave).     July  6th. 

9,875.    Electric  Lighting    Means.      R.   S.  Woods.      July   7ih. 

9,899.    Electricity  Transformers.      J.    Longman.      July  7th. 

9.903.  Electrical  Connections  particularly  applicable  to  the  Sparking 
Plugs  oc  Internal-combustion  Engines.      J.  A.  Kennedy-McGregor.    July  7th. 

9,912.  Reception  and  Transmission  of  Sound  or  C^ompressional  Wavbs. 
S.  G.  Brown.      July  7lh. 

9,915.  Brake  for  Electrically-propelled  Vehicles.  Rt.  Hon.  H.  L. 
Samuel,  W.  Slingo,  H.  C.  Gunton.  and  C.  H.  Douglas.  Julv  7th.  (Divided 
application  on    15,539/14,  January  28th,    1915.)     (Complete.) 

9.921.  Electrical  Transformers      G.  Harlow.    July  7th, 

9.922.  Rotary  Motors.     E.  E.   Haucr.    July  7th.     (CompUic.) 

9,934.  Small  or  Pocket  Electric  Flash  Lamps.  F.  O.  Trauimann.  July 
Sih 

9,938.  Night  Gunsigiitino  Electric  Touch.      D.  Goodman.     July  8th. 

9.957.  Preparation  or  Elictrolvtm  for  use  in  the  Electrolytic  Deposi- 
1I0N  or  Metals.      P.  Marino.      July  8th.     (Addition  to  28,953/12.)     (Complete) 

9,960.  Vapour  Electric  Dbvices.  British  Thomsun-Housion  Co.,  Ltd. 
(General    Electric   Co.,   United  Slates).     July  8th. 

9.904.  Electric    Joint.     G.    H.   Scholcs.     July  8ih. 

9,972.  Storage  Battery  Elbmest  and  method  of  making  the  same.  J. 
Redding.  July  8lh.  (Convcnrion  date,  Julv  lOlh.  1914,  United  Stales.) 
(Complete.) 

9.981.  Electric  Clock.     F.  O.  Re.id.     July  Sih. 

9.982,  Apparati's  for  Detecting,  Indicating,  oh  Measuring  \'ariations  or 
Movements  in  Magnetic   Fields,      G,  J.  Paulin,    July  8lh, 

9,993.    Combined  Locking  !>xvirB   and  Shade  Support  for  Electric   Incan* 
descent  Lamps.      W.  C.  Crocknll.      July  9lh. 
10.000,    Telephone  and  otiibb  Diapiiraoms.      D,  A.   Pllklngton.     July  gih. 
10,090,    EiBCTHic  Junction  Box.     G.   H,  .Scholcs.      July  Olh. 

10,050.  lMPui.flE.|iENDrRa  for  Subscribrk  Apparatus  in  Automatic  Exchangb 
Sistbms.  Akiiraplikabri  Eleklriok  Bureau,  Julv  gih,  (Convention  dale, 
July   Mlh,    1914.    Norway.)      (Complrle.) 


10,1154,     Tflkphoni!   Locks,      J.   K,    I.avniley,      July  9lh.     (Complete,) 
lO.O.W,    Vibrating  Makk-and.breax   Dkvicu  for  use  in  Electric  Signalii 

A    C.   Brown,      July  10th, 
10.067.    Clockwork  Time-switches  and  the    like.       F,.   II,   Ilorsiininn    ; 

Moi-;mann    Gear    Co„    LlJ,      July    lOlh. 


PUBLISHED    SPECIFICATIONS. 

Copiis  of  any  ol  llie  Spocificalions  in  the  following  list  may  be  obia 
of  Messrs.  VV.  P.  Thompson  &  Co,,  285,  High  Holborn,  W.C,  anc 
Liverpool   and   Bradford;  price,   post  free,  9d.    (in  stamps). 
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24,029.     "  Manufacture     of      incandescent     electric     lamps.' 
October  23rd. 

24,450.  "  Arrangement  for  the  automatic  protection  of  air-cooled  eleclrica! 
machines  against  damage  through  ignition  of  the  air  fillers."  AllgemBINE 
ElektriCiTATS  GeS,     October   28th,      (January    29th,   1913,) 


X814. 
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3,020,     '*  Magnetic      speed 
(March  15th,  1913.) 

3.031,  "  Eddy  current  speed  indicators,"  W,  BeCkmann.  Februarv  5th. 
(April  14th,  1913.) 

6.866,     "  Electrical   treatment  of  ores."     F,    W.  Highfield.      March   18th. 

7,214.  "  Trollev  or  collector  wheels  lor  electricity,"  H,  McRevnoLDS. 
March  21st. 

7,265.  "  Regenerative  braking  of  electric  motors."  Akt.  Ges,  Bkown, 
Bovbri  et  Cie.     March  23rd.     (March  23nd,  1913.) 

7,682,  *'  Incandescent  electric  lamps."  British  Thomson-Houston  Co. 
(Allgemeine  Electricitats  Ges.).     March    26th, 

7,684.  "  Methods  of  synchronising  rotary  and  cascade  converters,"  SlEMENS- 
SCHUCKERTWERK2    Ges.    'March  26th.     (April   16th,    1913.) 

7.760.  "Memorandum  boards  for  use  in  connection  with  telephones  and  the 
manufacture   thereof."         J.    F.  Sessler  von   Hbrzinger.      March    27th, 

7.761.  "  Method  and  apparatus  for  the  internal  irradiation  of  the  human 
body  bv  means  of  ravs  emanating  from  a  Rbntgen-tube  or  other  source." 
E.    POHL,       March   27th.      (March   29th,    1913.) 

7,779.  "  Commutators  for  dynamo-electric  machines,"  Siemens  Bros. 
Dynamo  Works,  Ltd.,   C.  P,  Bramley,  &  T.  A.  Wisdom.     March   27th. 

7,868.  "  Apparatus  for  diminishing  the  air  friction  in  electric  machines 
having  flywheels."  Siemens-Schuckertwkrkb  Ges.  March  28th.  (March 
29th.  1913.) 

8,147.  "  Cooling  device  for  the  electrodes  of  vacuum  tubes,  parlicularlv 
Runtgen  tubes,"     R.  Grisson.      March  Jlst.      (October  14th,  1913.) 

8.258.  "  Polyphase  commutator  electric  machines,"  SlEUBNS-SCIIUCKERT- 
WERKE  Ges,     ."Vpril   1st.      (April    3rd,    1913.) 

8,353,  "  Pocket  electric  lamps  adapted  to  be  used  as  target  illuminating 
devices  for  pistols  and  the  like,"  P.  Schmidt  &  C.  Dobslaw.  April  2nd. 
(April  28th,  1913.) 

8,367.  "  Electrolytic  apparatus,"  Maschinbnfabrik  Surtii  Ges,  April  2nd. 
(September  3rd,   1913.) 

8,385.  "  Rotarv  converters  provided  with  boosters,"  E,  Rosenberg.  .April 
2nd 

8,473,  •'  .Automatic  signalling  devices  for  indicating  faults  or  other  abnormal 
conditions  of  electric  circuits."  Siemens  Bros.  &  Co.,  and  W.  H.  Grissted. 
April    3rd, 

12,361,  "  Selenium  cells  especially  adapted  for  use  in  connection  with  tele- 
graphy,"    J,  S,  Withers  (K.  C.   Cox),     May   19th. 

14,470.  "  Means  for  controlling  the  heating  effect  of  electric  healing 
apparatus."    A.  F,   Berry.      June   16th. 

14,669.    "  Electric   candle  lamps."     C.  Damey  &  G.  Bradley.      June  18th, 

14.800.  "  .'\pparatus  for  and  method  of  operating  electric  signs,  de\ices. 
indications,   and    the   like."     L.   Martin.      June  19th, 

14.817.  "  Electrical  condensers,"  British  Insulated  &  Helsby  Cables.  Ltd.. 
E.  A.    Bayles,  and   H,  Hicham.     June  20th. 

14.891.  "  Receivers  for  use  with  electrical  apparatus  for  transmitting  anil 
receiving  signals."     Sir  A,  T.  Dawson  &  G.  T.   BuCkham.     June  20th. 

14.984.  "  Electric  railwav  svstems,"  Rt.  Hon.  C.  E.  H.  HoBHOUSE,  \V 
Slingo.  H.  C.  Gunton,  &  C.   H.  Douglas       June  23rd. 

15,194,  "  Electric  motor  meters."  BRITISH  Thomson-Housion  Co.  (General 
Electric  Co.),    June  24th. 

15,339.  "  Metal-filament  electric  lamps,"  Siemens  Bros.  &•  Co,,  and  W,  II, 
LE  Makechal.      June  26th. 

15.489.     "  Electric   lamps   and   their  holders,"     F.  Jones,      June  27th, 

15,585.  "  Dynamo-elec'.ric  machinery."  Hon.  Sir  C.  A.  Parsons,  June 
29th. 

15,617,  "  Wire  filaments  for  incandescent  lamps,  and  other  electric  resist- 
ances."    W.  H.  Sabine.      June  29th. 

15,749.    "  Electric  fuses,"     A.   F.   Daum.      July  Isi. 

16,590.  "Cooling  arrangements  for  dynamo-electric  machinenr."  SiBUINS 
Bros,  Dynamo  Works,  Ltd,,  and  E.  O.  Kieffer.  Julv  10th.  (Cognate  appli- 
cation, 18,396/14.) 

16,680.  "  Radiators  containing  liquid  and  healed  by  fuel,  steam,  or  elec- 
tricity."   H.  Frank.     July  13th. 

18,870,  "Combined  lampholdcr  and  contacts  for  electric  portable  lamps," 
G.  Pearson,    August  20th. 

19,054.  "  Receiver  for  wireless  svstems."  A.  J.  Roberts.  August  a-'ith. 
(August  25th,  1913  ) 

20,552.  "Magneti;  separators."  S.  Bkuck.  October  5th.  (October  3r.l. 
1913.    Additions  to  11,898/11.) 

21,435.  "  Electric  incandescent  lamps,"  British  Thomson-Houston  to 
(General  Electric  Co,).     October   23r.l. 

21,955.  "  Inier-communication  telephone  systems."  VV.  BlOGO  &  Sterling 
Trikpiione  &■  Electric  Co.,  Ltd.     November  3rd, 

23  487  "  Electric  measuring  instruments  lor  alternating  currents."  P.  M. 
I.'M'OLN.      November  13lh.     (November  29lh.  1919.) 

2-3,691,  "  Footsteps  for  telcgranli  and  like  poles,  brackets  for  shelving,  and 
other  like  brackets.^'    BuLLERS,  Ltd,,  *  B.  \Vood.      November  18th. 

23,791.  "  Electric  ignition  apparatus  for  internal-combuslion  engines."  C.  B. 
lit  RDON   (Siemens  &  llalske   Akt,  Ges,).     December  9lh. 

23,868.  "  Slot-keys  or  slot-closing  devices  for  use  in  dynamo-etectrlc 
n  achinerv."     C.  B.  Bi'ROOn  (Siemens  Schuckortwerke  Ges.).     December  lOlh. 


1.4,'>3,  "  Merrurv  globule  electrical  conlaci  maker  for  releasing  mine  wind- 
ing signal  indicators,  actuating  Indicators  of  the  stopping,  slarting,  and  reduc- 
tions ol  speed  of  machinery  and  the  like."    G.  Saint.     January  29th. 
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It  is  undoubtedly  a  fact  that  Russian  industries  and  public 
services,  in  the  form  of  railways,  tramways  and  electric 
lighting  works,  would  not  have  reached  their  present  stage 
of  development  had  it  not  been  for  the  enormous  invest- 
ments of  foreign  capital,  which  first  began  as  far  back  as 
the  forties  of  the  past  century.  The  country  is  con- 
sidered to  be,  perhaps  even  more  so  than  the  United 
States,  a  land  of  unlimited  possibilities  owing  to  the  posses- 
sion of  great  natural  resources,  although  the  international 
impoverishment  due  to  the  war  renders  it  probable,  in  the 
opinion  of  a  German  author,  that  on  the  conclusion  of  peace 
Russia  will  have  to  depend  to  a  greater  extent  upon  herself 
for  future  progress,  as  the  financial  strength  of  the  other 
nations  now  at  war  will  only  suffice  for  themselves  when 
that  period  arrives.  If  this  assumption  should  eventually 
prove  to  be  correct — and  it  certainly  possesses  an  element 
of  probability — it  will  follow  as  a  matter  of  course 
that  the  present  movement  for  the  nationalisation  of 
industries  in  Russia  will  not  assume  the  proportions  which 
are  hoped  for,  if  not  expected,  and  that  that  country  will 
still  have  to  rely  upon  other  nations  for  a  large  quantity  of 
machinery  and  plant  in  the  future,  in  exchange  for  agricul- 
tural and  other  natural  products.  In  the  meantime,  let  us 
see  what  foreign  capital  has  accomplished  for  Russia  in  the 


The  foundation  of  modern  industries  in  Russia  is  to  be 
found  in  the  iron  and  steel  trades,  the  engineering  trade, 
the  coal  industry,  the  patroleum  industry,  and  the  textile 
trades,  all  of  which  aA  the  work  of  West  European  enter- 
prise. Belgian  and  French  capital  has  taken  a  prominent 
part  in  the  coal  and  iron  and  steel  industries,  and  German 
investments  have  been  made  in  the  textile  industry  of  Russian 
Poland,  whilst  the  petroleum  district  of  the  Caucaeus  has 
been  opened  up  by  Swedish  and  British  capital.  The  real 
centre  of  the  coal  mining  and  iron  and  steel  industries  is 
in  the  Donetz  basin,  whence  the  bulk  of  the  output 
of  iron  and  steel  is  derived.  Indeed,  if  foreigners  had 
not  come  forward  with  capital  and  enterprise,  notably  John 
Hughes,  it  is  thought  that  the  iron  and  steel  trade  there 
would  probably  to-day  have  remained  in  an  undeveloped 
state.  It  is  calculated  too,  that  one  half  of  the  total  pro- 
duction of  coal  in  the  region  of  the  Donetz.  and  in  the 
Dombrovo  basin  in  Poland,  which  has  been  for  some 
months  past  in  enemy  occupation,  is  raised  by  foreign 
undertakings.  In  the  case  of  the  petroleum  industry  the 
expansion  has  likewise  been  effected  without  the  assistance 
of  the  Government,  the  progress  made  being  attributed  to 
the  arrival  of  Robert  Nobel,  a  Swede,  in  Baku  in  the  year 
1874,  and  the  formation  by  the  Paris  firm  of  Rothschild, 
of  the  Caspian-Black  Sea  Commercial  and  Industry  Co. 

Apart  from  the  great  indebtedness  of  Russia  to  other 
conntries  by  reason  of  the  flotation  of  various  foreign  loans, 
the  greater  portion  of  the  capital  invested  in  the  railway 
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system  has  been  raised  abroad.  At  one  time  the  Germans 
realised  considerable  profits  from  railway  construction,  but 
that  was  in  the  early  days  of  railway  work.  During  the 
past  few  years  English  capital  has  participated  specially  in 
Russian  joint-stock  companies,  particularly  in  .regard  to  oil 
undertakings,  whilst  the  North  Americans,  who  formerly 
ignored  the  development  of  Russia,  have  entered  into  com- 
petition to  secure  concessions  for  naval  work,  tramways  and 
electric  lighting  works.  The  Germans,  however,  claim  to 
be  the  oldest  iu  the  field  among  the  joint-stock  companies, 
and  in  regard  to  the  manufacture  of  iron  and  steel  goods, 
the  working  of  gas  and  electric  lighting  stations,  the  con- 
struction of  electrical  machinery,  and  the  production  of 
chemicals.  The  chief  creditor  of  Russia  is  France  and 
the  second  is  Germany,  which,  it  is  estimated,  has  financial 
interests,  including  Russian  Government  securities,  amount- 
ing to  a  minimum  of  £200,000,000  in  the  country.  In 
recent  years,  however,  the  Teutonic  participation  has  been 
more  in  the  direction  of  investment  in  Government  financial 
transactions  than  in  industrial  undertakings  of  any  kind. 

The  future  of  Russia  naturally  depends  to  a  great  extent 
upon  the  successful  conclusion  of  the  war,  when  it  is  hoped 
to  secure  emancipation  from  (Jerman  industry  as  far  as 
possible.  On  the  one  hand,  a  new  railway  is  projected  from 
Petrograd  and  another  city  to  the  north  of  Russia,  where 
the  sea  coast  is  free  from  ice  all  the  year  round,  while 
on  the  other,  a  free  passage  through  the  Dardanelles  is 
expected  in  the  near  future.  In  this  way  Russia  should  be 
able  to  find  new  or  more  extended  markets  for  her  products, 
and  not  be  dependent,  as  was  the  case  in  1012,  upon  Germany 
for  the  absorption  of  exports  of  the  value  of  £75.000,000 
out  of  total  exports  of  £160,000,000.  The  exports  from 
Germany  to  Russia,  however,  are  stated  to  have  amounted 
only  to  7 5  per  cent,  of  the  total  exports  of  the  value 
of  £125,000,000  in  the  same  year,  a  percentage  which 
represents  £9,375,000,  and  which  seems  an  incredibly  small 
sum.  At  any  rate,  it  may  be  definitely  concluded  that  the 
prospects  of  the  further  cultivation  of  British  trade  with 
Russia  will  be  greatly  improved  on  the  conclusion  of  the 
war.  .lust  as  Russia  is  independent  of  Germany  under 
existing  circumstances,  so,  when  the  war  is  over,  will  the 
former  endeavour  to  remain  free  from  the  latter  as  much  as 
possible.  That  Teutonic  competition  will  be  resumed  there 
can  be  no  question,  but  it  is  doubtful  whether  the  measure 
of  financial  support  which  it  has  received  in  the  past  will  be 
also  available  in  the  future,  owing  to  the  financial  exhaustion 
caused  by  the  war.  It  is  this  breach  that  British  firms, 
together  with  their  Allies,  should  seek  to  fill,  and  provided 
that  prices  and  general  conditions  are  equal,  their  efforts 
should  be  crowned  with  success.  The  Anglo-Russian 
Chambers  of  Commerce  in  London  and  Petrograd,  and  the 
Anglo-Russian  banking  interests,  should  be  able  to  render 
material  assistance  to  British  manufacturers  in  this  direction, 
as  the  development  of  the  British  export  trade  would  pro- 
bably be  a  matter  of  some  difficulty  without  substantial  aid 
from  these  institutions. 


Lead. 


The  lead  market  has  had  a  number  of 
ups  and  downs  during  the  last  few  weeks, 
and  still  shows  a  tendency  towards  considerable  uncertainty 
and  irregularity.  The  period  of  active  manipulative  buying 
seems  to  have  given  place,  however,  to  a  more  subdued 
atmosphere,  and  considering  the  weakness  which  has  been 
seen  in  other  directions,  prices  have  not  yielded  nearly  as 
much  as  might  have  been  expected.  There  has  been  som 
speculative  selling,  impelled  to  a  certain  degree  by  the 
manifold  difficulties  put  in  the  way  of  the  export  trade, 
while  activities  on  account  of  home  consumers  have  been  of 
a  decidedly  restrained  character.  It  is  most  unlikely,  how- 
ever, that  any  insuperable  obstacles  will  be  placed  in  the 
way  of  merchants  wishing  to  ship  lead  to  our  Allies  in 
Russia  or  France,  so  that  the  actual  interference  with  busi- 
ness may  be  more  fanciful  than  real.  The  demand  for 
llussia  continues,  but  it  is  not  possible  to  trace  a  great  deal 
of  business  as  having  been  done  for  shipment  from  English 
ports,  the  majority  of  the  orders  being  placed  in  Spain, 
while  intiiiiries  put  forward  in   America  have  been  rather 


barren  of  result  because  holders  there  are  asking  too  much 
money. 

Whether  American  lead  producers  will  be  induced  to 
moderate  their  terms  remains  to  be  seen,  but  certainly  the 
United  States  metal  markets  generally  seem  to  be  suffering 
from  a  touch  of  what  may  be  "  the  morning  after."  The 
reckless  speculation  in  copper  and  spelter  has  left  a  lot  of 
stale  "  bulls "  across  the  Atlantic,  and  realisations  sooner 
or  later  will  have  to  become  general.  Consumers  are  cer- 
tainly not  disposed  to  play  into  the  hands  of  the  gang  of 
German- American  stockbrokers  and  others  who  have  been 
engaged  in  rushing  up  metal  prices,  and  it  is  to  be  hoped 
that  some  strong  line  will  be  taken  lay  the  British  autho- 
rities in  connection  with  the  battering  down  of  all  German 
influences  in  the  Colonial  sources  of  supply,  such  as  Australia. 
The  definite  and  firm  stand  taken  by  the  Commonwealth 
authorities  puts  the  Mother-Country  hopelessly  to  shame  in 
this  respect,  for  our  policy,  so  far,  is  merely  one  of  shuffling 
and  temporising.  It  is  important  to  note  that  the  Broken 
Hill  lead  interests  are  firmly  banded  together  now,  and  will 
brook  no  German  interference.  The  extension  of  the  smelt- 
ing works  at  Port  Pirie  is  being  pressed  on  with  urgency, 
and  about  3,700  tons  of  concentrates  a  week  are  now  being 
produced,  while  further  extensions  are  in  hand,  and  it  is 
hoped  within  the  next  few  months  to  enable  the  lead 
smelters  to  treat  4,500  to  5,000  tons  of  concentrates  a  week. 

The  American  production  has  increased  enormously 
during  the  last  year  or  so,  and  output  has  not  yet  reached 
the  greatest  possible  point.  Under  no  circumstances  at/ 
present  obtaining,  or  at  present  in  sight,  can  there  be  any 
shortage  of  lead  in  the  United  States,  because  not 
only  is  there  an  abundance  of  lead  ore,  but  there  is,  also,  a 
large  surplus  lead  smelting  capacity  available,  and  if  pro- 
duction is  not  stimulated  by  the  prices  now  ruling,  it  is 
impossible  to  conceive  what  combination  of  circumstances 
can  bring  about  enlarged  output.  It  is  interesting  to  note 
that  prices  of  lead  have  begun  to  move  up  rather  sharply 
in  Germany,  the  natural  inference  being  that  that  country 
is  beginning  to  feel  the  pinch  of  the  British  blockade. 


The  furious  controversy  which  raged 
\\  ireless        around  the  question  of  the  Imperial  wire- 
Telegraphy      jggg  gjj^jjj  jjj  1912-13  is  still  fresh  in  the 
and  the  •    ,       ,.  ,  •,   •       ,     , 

yy^f  mmds  01  our  readers  ;    it  involved  vast 

interests,  both  political  and  commercial, 
of  which  the  inner  workings  were  known  only  to  a  few.  It 
is  therefore  exceedingly  interesting  to  obtain  a  glimpse 
behind  the  scenes,  such  as  was  afforded  by  Mr.  Godfrey 
Isaacs  in  his  speech  at  the  annual  meeting  of  the  Marconi 
Co.  on  Monday  last,  which  will  be  found  fully  reported  else- 
where in  this  issue. 

Thanks  to  party  political  considerations,  the  construction 
of  our  wireless  chain  was  delayed  at  least  a  year,  in  spite  of 
the  extreme  urgency  attached  to  its  provision  by  the 
Government.  Writing  on  this  subject  in  our  issue  of 
August  1st,  1913,  we  urged  that  tho  authorities  who  were 
responsible  for  the  defence  of  the  Empire  had  a  right  to  be 
trusted,  and  pointed  out  that  "  no  man  can  tell  what 
to-morrow  may  bring  forth."  Truly  we  did  not  then 
anticipate  that  in  1 2  months,  almost  to  the  day,  we  should 
beat  war  with  Germany. 

Happily  for  us,  our  Navy  was  able  to  block  np  the 
German  fleet  in  its  own  waters,  and  though  two  of  our  cable 
stations  were  wrecked  by  raiding  cruisers,  our  communica- 
tions with  the  Empire  never  for  a  moment  suffered 
interruption,  and  the  want  of  the  Imperial  wireless  chain 
was  not  greatly  felt ;  but  if  other  conditions  had  prevailed. 
— had  we  l)een  opposed  by  a  different  combination,  and  had 
our  enemies  secured  even  temporary  control  of  the  sea — 
how  bitterly  we  should  have  regretted  the  delay  which 
deprived  us  of  the  wireless  service  ! 

They  do  things  differently  in  (Jerinany.  How  their  wire- 
less chain,  erected  regardless  of  cost  in  the  minimum  of 
time  and  withont  discussion,  enabled  our  enemies  to  warn 
their  ships  that  war  had  broken  out,  and  they  must  run  for 
safety,  is  tersely  told  in  tlie  speech  to  which  we  have 
referred.  An  interesting  coroUarv  to  the  story  will  be 
found  in  onr  "  .Notes.' 
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E.A.C.  DRUM  TYPE  CONTROL  GEAR 
FOR  AC.  MOTORS. 


Ip  to  the  present  but  little  effort  has  been  made  by  manu- 
facturers of  motor  control  apparatus  to  adopt  a  similarity  of 
design  for  startmg  gear  for  squirrel-cage  and  slip-ring  motors 
The  former  aj-e  usually  of  the  double-throw  knife  switch  nat- 
t*rn  while  the  latter  have  usually  been  of  the  faoe-nlate  tvpe 
simdar  to  dc.  starting  switches.  The  causes  for  this  are 
probably  that  the  sqairrel^age  motor  was  first  introduc^l 
W.iyr^=,',°  t'"*™"'  ?^d  fo--  .some  years  was  objected  to  by 
English  supply  authonties  owing  to  the  large  current  taken 
during  startmg.  Consequently,  the  slip-ring  motor  was  used 
here  with  starting  gear  on  the  lines  of  d.c.  starting  switches 
When  the  squin-el-cage  motor  was  finally  taken  up  in  this 
^h''t!'^'<  ^  K™''""",  K^.  '^^  starting  gear  was  used  to  that 
which  had  been  adopted  m  the  United  States 

ITiis  use  of  two   different    types  of  .starting  gear   pa^se^ses 


Fig.  1.— Oil-immebsed   SrAKXtu   with  No-volt  and 
OvBRLOAD  Releases. 

many  disadvantages,  as  it  is  seldom  that  squirrel-cage  or  slic- 
Tsim  In  s'i^.  """  "^^.  f '^'"si-ely  in  any  large  Industrial 
UHli^n  Ks"?'^  cases  It  frequently  occurs  that  the  actual 
starting  and  stopping  of  the  machine  is  in  the  handrof 
emnW^°f^  operators,  and  only  a  smaU  electrical  staff  i. 
employed  for   actual   maintenance   purposes       The  fact  thnt 

t^'lZu'^V''''''''  .*^^^  ''.''^''^^  ^«r^^«  u'sid  is*likefy 
to  confuse  these  operators,  and,  in  addition,  means  the  dupli- 
cation of  spare  parts.  ^ 

dpTiHt/^'t!?'".f '/PP^I^'",'  ^^  '^*^'°S  'hese  points  in  view, 
whd^!^/K°P*  '.  ftandard  system  of  motor  control  gea; 
mo£r  "m.  b«  "sed  for  any  type  of  A.c.  polyphase  induction 
Z,^^  i^r^^T  •*?Pki  H  ^""i^^  ^""^  adopted;  it  hSs  been 
proved  the  most  suitable  for  heavy  industrial  service.^. 


(<omi>ensator)  starters  are  used.  The  inethml  of  starting  up 
he  na^'nt  "^''A'p^'f^'  ^"■'?'''^  movement  of  the  handle.^a^S 
nlni^n  flM'S-  '"'"  '"ot'on  device  epsiues  a  compulsory 
pa-use  ,n  the  starting  position.  The  starters  can  be  supplied 
eithei  n<m-automatic  or  with  fuses,  or  they  can  be  fitted  with 
no-voltage  and  overload  release. 

The  whole  construction  consists  of  clamping  the  current- 
carrying  parts  on  to  mica-insulated  .steel  bar^^thus  iSg 
struction''  '""^''''^Ses  and   giving   an  absolutely  fireproof  Z^ 

The  gear  is  made  in  two  types,  viz  ■  ■\ir-brcak  totillv 
enclosed  stai-ters  and  oiWmmersed  totally-enclosed'  starters. 
J''--break  Starfers.-The  range  of  totally-enclosed  gear 
coyei-s  a  small  air-break  switoh  arranged  either  to  give  star- 
delta  or  series-parallel  starting  connections,  or  suitable  for 
switehing  small  squirrel-c^ige  motors  direct  on  to  the  line 
There  is  also  a  range  of  totally-enclosed  air-break  auto-trans- 
former(comi>ensator)  starters  for  motors  up  to  100  h  p  on 
6o0  volts.  It  will  be  noted  that  this  provides  for  any 
iiKxlerately  sized  sqmrrcl-cage  motor,  and  is  particularly  ouit- 


FlG.   3.-INTEEI0B,    AlK  BKEAK   AUTO-TBANSFOKMEK  STAKTEB. 


hal^n^bt^n^^Silped"^"""'  electrically-driven  .spinning  sheds 

n,J^°;  ^  ''^"'^■'^  '^*'.  eeneral  arrangement  of  the  air-break  tvpe 
auto-transformer  starters,  illustrating  the  accessibihty  of  both 
tiansformer  and  switeh  or  changing  the  transformer  tappings 
?hnvi  r^  r^.  ^^"'^'■'^  inspection  purposes.  As  mentiWd 
above  the  starters  can,  if  necessai-y,  be  fitte<l  with  ncnvolt 
and  overload  automatic  release  trips  with  fuses,  ammeters 
voltnietors  etc.,  a  control  unit  being  supplied  consisting  of  an 
?M^  T  °I™f  '^t^^'-ter/^-'th  no-volt  and  overload  release  or 
tuses,  the  starting  switoh  being  in  the  centre  box,  the  trans- 
former m  the  lower  box  and  the  overload  release  in  the  upper 
box;  an  ammeter  can  be  fatted  to  the  top  of  the  control  uTt 
which  can  be  attached  to  a  wall  or  mounted  on  a  pedestal' 
Ihe  startors  can  be   supplied  with   plain   liusbed  cable  holes' 


Fig.  2.— Contact  Fingers,  Compbession  Spbinos,   &c 
Dhum-ttpe  Stabteb. 

caS'^mnto!!;'''  '"''*  .controllers  for  both  slip-ring  and  squirrel- 
oPftaS  is  rf.,^ ™'''J  '°  lPP<=arance  and  °the  oj^lration 
^nS  Ire  W  .T'^'^  m  the  same  manner;  the  swito-h 
Sh  th^  Ji^^-"'^''^''^^'^  'f^^  «  R'^«°  capacity  of 
Aat  wi/h  ^.  *  "r°«  "P^'*^  P"**-  Piirther  advantages  are 
runninc  L^^Sh  "^'^"  T^.'%  ^^"^  "^"^'^  cannot  be  left 
OT  wfth  ^h«^, w  "  *'''""  '?  star-delta  starters  are  used. 
or   with  the  auto-transformers  in  circuit  if  auto-transformei^ 


Fig.  4.— The  E.A.C.  Switch  Fingee. 


wheVm^f.v''*'''''"^  J**'-  ^'^°'^."'*'  ^-^  ^''i^  cable  sealing  boxes 
wdeie  multicore  cable  is  to  be  used. 

much  Z"n  w"'  ^rr'-"",^".  ^^'^  '^^'^^^  *^«  ^ange  covered  is  vei7 
Ti^rtJ  ^"^  "  'Deludes  star-delta  starters,  series-parallel 
starter,  or  non-automatic  oil  switohes  up  to  125  amps 
H  P  o/  f,<^  Ti*"'  r  auto-transformer  starters  up  toix) 
motors  „^'^  !m''  ''^  aU  types  of  starters  for  slip-ring 
motors  up  to  400  h.p  capacity.  It  is  thus  possible  for  I 
control  equipment  to  be  supphed  for  practically  every  duty 
and  any  type  ot  induction  motor,  especially  if  used  in  combi- 
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nation  with  E.A.C.  liigh-tonsinn  aiitoiiiatir  oil  switebes.  'The 
range  covered  will  be  best  appreciated  liom  the  following 
Uble  :  — 


SQUIBREL-rAGE   MOTOKS. 

Diroct^stai'ting  switches. 
Bf<rie8-parii]lol    starting 

switche.s. 
Star  delta  starting  switcheg. 
.Auto-transformer  starters. 


Sur-RiNG  Motors. 
Rotor    starters. 
Combined  rotor  and  stator 

starters. 
Non-reversing  controllers. 
Reversing  controllers. 


Slip-ring  motor  starters  have,  usually  to  with.stand  heavier 
■<luties  than  the  starting  gear  for  squirrel-cage  motors,  and  it 
is  the  r.|iitiioii  nf  tlie  designers  that  it  is  preferable  to  have  all 


or  in.struments    to  the   air-break    switches  and  cable  outlets 
can  be  arranged  in  the  same  manner. 

A  further  advantage  is  that  the  old  arrangement  of  mount- 
ing the  various  details  of  control  gear  on  an  angle  iron  panel 
is  entirely  di9pen.<«^d  with,  and  all  the  control  gear  forms  a 
complete  "self-contained  ironclad   unit. 


-Inteeiob,  Floob-pattern  Oil-immebsed  A0TO- 

STABTEB,    FOB   UP   TO   400   H.P. 


Fig. 


-ISTEBIOB,    OlL-IMMEBSED    StABTEB    OE   CONTROLLER 

WITH  Self-contained  Resistance. 


starters  with  slii>ring  motors  oil  immersed,  as  such  switches 
have  a  larger  starting  capacity,  and  the  wear  and  tear  on  the 
ctarter  contacts  is  less  if  these  are  immersed  in  oil. 

The  similarity  in  appearance  of  various  types  of  oil-immersed 
ewitehes  will  be  well  appreciated  from  the  fact  that  fig.  1 
practically  represents  a  non-automatic  oil  switch,  a  star-delta 
starter,  auto-transformer  starter,  or  any  type  of  E.A.C. 
starter  for  a  slip-ring  motor.  The  similaiity  of  the  internal 
•construction  is  illustrated  by  fig.  6.  a  transformer  starter 
with  the  cover  removed,  and  fig.  5,  which  shows  a  rotor 
starter  with  cover  removed.  Star-delta  starters  or  non-auto- 
matic oil  switches  are  also  similar,  but  there  is  no  resistance 
•o'  transformer. 

From  the  above  remarks  it  may  be  thought  thrit  tn  nbtniii  the 


FlO.    r>. — ISTBBIOB,    WIBED-UP    OIL-IM.MBBSKI)    AI'TO-.STABTEB. 


full  advantage  of  the  R..\.0.  eystem,  it  is  nece9,snry  to  instal 
oil-immcr«ed  gear  IhroiiBhipiit.  This,  however,  is  not  the  case, 
lift  the  contacts  and  detailed  parts  are  interchangejiblo  for  a 
«ivon  capacity  of  switch  between  totally-enclosed  air-break 
Hwitcbcs  and  oil-immersed  swiU'lies,  and  the  oil-immersed 
.switches  can  be  fitted  with  siinilar  aiitoiuntic  features,  fuses 


It  should  not  be  suppo.sed  that  control  equipments  for  slip- 
ring  motors  are  very  expensive  as,  in  spite  of  the  fact  that 
the  slip-ring  motor  starters  are  always  oil  immersed,  an  effi- 
cient motor  control  equipment  for  these  motors  can  be  sup- 
plied at  a  price  competitive  with  the  obsolete  face-plate  type 
gear.  For  large  machines  and  high-tension  machines  the 
starters  can  be  combined  with  the  E.A.O.  drum  type  oil 
switches. 


THE    PRACTICAL   RESULT    OF    THE    POINT 
FIVE    TARIFF. 


.■\t  the  recent  meeting  of  the  iNCOKroRATED  Munxcip.vl  Elec- 
trical Associ.wiON*,  very  little  time  w'as  available  fur  replies 
to  tlie  discussion  on  this  subject.  Mr.  T.  Roles  (Chief  Elec- 
trical Engineer,  Bradford)  has  since  communicated  a  detailed 
reply,  of  which  the  following  is  an  abstract :  — 

Like  Mr.  Long,  he  was  disappointed  in  the  turn  taken  by 
the  discussion.  The  majority  of  the  speakers  seemed  to  be 
under  the  impression  that  the  Rateable  Value  tariff  and  the 
Point  Five  tariff  W'ere  synonymous,  whereas  a  number  of 
Point  Five  tariffs  were  in  no  way  based  on  the  rateable  value 
.system  of  charging.  As  had  been  poiutetl  out  by  the  authors, 
it  was  somewhat  unfortunate  that  the  Point  Five  Asso- 
ciation asked  tvi'o  p^sons,  both  of  whom  had  adopted  the 
riitcalile  value  system  in  connection  with  their  Point  Five 
laritls,  to  imdertake  the  preparation  of  the  report;  this  being 
chietly  a  statement  of  the  results  of  the  working  of  the  Point 
l''ive  tatilTs  in  Bradford  and  Sunderland,  it  followed  that  the 
rateable  value  system  must  lo  a  certain  extent  be  dealt  with. 

The  Point  Five  Association  as  a  body  held  the  opinion 
that  no  great  headway  could  be  made  in  the  supply  of  elec- 
tricity for  heating,  cooking,  and  other  domestic  purix)ses  apart 
liiim  lighting,  at  any  price  exceeding  5d.  I>er  unit,  in  dis- 
tricts in  which  gas  was  sold  at  2s.  Cid.  or  imder  inn-  thousand 
cubic  feet.  In  Bradford  and  Sunderland  the  fixed  charge 
arrived  at  on  a  rateable-value  basis  had  been  so  calculated 
that,  jilus  a  charge  of  id.  per  unit  for  current  used  for  ligUt- 
nig  i>uriM)s<-s  as  registered  by  met<^r,  it  was  on  the  averatfe 
(•i|iial  to  tlie  cast  of  lighting  a  house  moderately  well  througn- 
niit  at  between  H5<1.  and  '!<!.  per  unit.  It  followe<l.  therefore. 
that  on  tlie  average  all  units  soUl  for  heating  and  cooking 
pnrpo8<\s,  and  any  increase  of  illumination  above  the  ordinary, 
were  obtjiined  by  the  consumer  at  a  (lat  rate  of  Jd.,  and  it 
was  to  the  results  of  selling  current  for  these  jninx^ses  at  a 
(lat  rate  of  Jd.  that  the  attenti<in  <.f  the  members  of  the 
A«s<x'iation  was  primarily  intend<^l  to  be  drawn,  whereas  b> 
most  of  the  speakers  these  results  had  only  been  given  :i 
(wx'ondary  place,  if  mentioned  at  all.  and  the  pros  and  con 
of  the  rateable-value  eyetem  had  provided   the  main  them. 


'  Electbicai,  Ukvipw,  .Tune  )Mh  and  ^.Ith 
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c-'f  the  discussion.  Several  sjieakers  rcvivetl  a  jibe  which  had 
ou  a  number  of  otcasinus  lioeu  made  at  the  expense  of  the 
Point  Five-s,  to  the  effect  that  a  member  of  this  Association 
was  one  who,  while  contending  that  he  sold  electricity  at  id. 
l>er  unit,  in  reality  sold  it  at  an  average  price  of  between 
l}d.  and  2d.  The  makers  of  eueh  statements  were  simply 
raising  a  bogey  for  the  purpose  of  kn<x-king  it  down,  a,s,  as 
far  as  he  was  aware,  no  mcndjer  of  the  Point  Five 
.\s,soeiation  had  claimetl  to  supplj-  electricity  for  all  domestic 
purjxises  at  a  flat  rate  of  id.  per  unit  or  le.9s.  The  majority 
of  the  members,  however,  did  claim  to  be  selling  electricity 
for  heating  and  cooking  purpases  at  Jd.  per  unit,  whether 
their  tariff  was  based' <«  the  rateable-value  system  or  on  a 
flat  rate  for  lighting  and  a  separate  flat  rate  for  heating  and 
ix)oking.  If  the  average  rate  paid  by  all  domestic  consumers 
for  the  whole  of  the  electricity  consumed  by  them  for  light- 
ing and  other  domestic  purposes  were  calculated  out,  it  must 
naturally  be  considerably  higher  than  Jd.  per  unit,  owing  to 
the  higher  prices  which  were  charged  for  the  lighting  units. 
It  would  be  equally  as  sensible  to  maintain  that  an  engineer 
who  charged  a  consumer  a  flat  rate  of  Id.  per  unit  for  energy 
supplied  for  power  purposes  did  not  supply  electricity  at  Id. 
per  unit,  owing  to  the  fact  that  as  the  same  consumer  took 
a  large  lighting  supply  at  4d.  per  unit,  the  average  charge 
made  for  lighting  and  power  purposes  combined  might  exceed 
■Jd.  per  unit. 

In  opening  the  discussion,  Mr.  Wilkinson  called  attention 
to  the  table  on  page  11  of  the  report,  and  deduced  from  the 
•same  that  although  a  Point  Five  tariff  caused  a  very  healthy 
increase  in  the  number  of  units  sold,  the  effect  upon  the 
revenue  of  the  undertaking  was  anything  but  healthy.  As 
several  other  speakers  emphasised  this  point,  the  authors 
thought  it  W'ell  to  clear  up  a  misunderstanding  which  had 
arisen  in  respect  of  these  figures.  In  putting  forward  this 
table  and  a  similar  table  applying  to  the  Sunderland  under- 
taking, the  authors  wished  to  show  the  effect  of  a  Point  Five 
tariff  on  consumers  who  had  previously  been  supplied  under 
the  tariffs  existing  prior  to  the  adoption  of  the  new  method 
I'f  charging.  The  report  stated  that,  "Owing  to  changes  of 
tenancy  and  alterations  in  other  conditions,  the  comparison 
given  below  relates  to  only  138  of  the  consumers  changed 
over,  the  periods  covered  being  the  year  prior  to  the  intro- 
•luction  of  the  Point  Five  tariff  and  the  year  ended  December 
31st,  1914."  As  the  consumptions  of  these  consumers  increased 
l>y  94.9  per  cent,  under  the  new  tariff,  it  was  very  clear  that 
the  tariff  encouraged  consumers  to  increase  their  consump- 
tion of  electricity,  and  it  had  been  ascertained  that  the  addi- 
tional units  were  mostly  consumed  by  reason  of  the  use  of 
heating  apparatus.  With  regard  to  the  falling-off  in  the 
revenue  derived  from  the  138  customers,  thivs  was  only  what 
might  be,  and  in  fact  was,  expected.  As  pointed  out  by  Mr. 
Wilkinson,  only  the  consumers  who  would  benefit  by  the 
introduction  of  an  alternative  new  rate  would  take  advantage 
of  it.  It  was  hardly  likely  that  the  138  consumers  in  ques- 
tion, having  the  option  of  remaining  on  the  flat  rate  of  4d. 
or  of  changing  over  to  the  domestic  rate  of  1.5  per  cent,  on 
the  rateable  value  and  M-  l>er  unit,  would  have  changed  over 
to  the  latter  unless  they  saw  some  definite  advantage  would 
be  gainetl  by  so  doing..  In  some  cases  the  only  advantage 
was  that  they  could  obtain  current  for  heating  purposes  at 
a  low-  rate,  but  in  the  majority  of  cases  a  direct  reduction  was 
effected  in  the  cost  of  their  lighting  supply.  The  table,  how- 
ever, made  it  very  apparent  that,  in  the  case  of  Bradford, 
at  any  rate,  there  was  no  foundation  for  the  suggestion  that 
a  Point  Five  tariff  under  the  rateable-value  system  was  a 
means  of  deluding  the  undertaking's  consumers  into  believ- 
ing that  they  were  getting  a  substantial  reduction  and  cur- 
rent for  heating  and  cooking  purposes  at  a  low  rate,  whereas 
ill  reality  they  were  not. 

It  should  also  be  pointed  out  that  when  the  domestic 
tariff  was  instituted  at  Bradford,  it  was  fully  realised  by  the 
Electricity  Committee  that  the  time  had  arrived  for  a 
reduction  to  be  made  in  the  charges  to  domestic  consumers 
who  had  wired  their  houses  throughout  or  practically  so,  and 
consideration  was  given  to  the  lines  ujwn  which  such  reduc- 
tion should  be  made.  Such  consumers  were,  as  previously 
stated,  at  the  time  being  charged  on  a  flat  rate  of  4d.  per 
unit,  and  it  was  obvious  that  if  a  flat  rate  was  retained  and 
a  reduction  made  to  SJd.  or  3d.  per  unit,  all  consumers 
would  benefit  irrespective  of  the  amount  of  current  consumed 
or  the  load  factor.  By  adopting  the  rateable  value  system, 
the  good  consumers  were  put  in  a  position  to  obtain  the 
necessary  reduction,  and  little  or  no  reduction  was  allowed  to 
consumers  with  poor  load  factors.  Encouragement  was  given 
to  the  latter  to  increase  the  size  and  use  of  their  installations. 
and  to  all  domestic  consumers  to  utilise  electricity  for  heating 
and  cooking  purposes.  Had  the  committee  adopted  the  same 
course  as  had  been  pursued  in  a  number  of  towns,  and  re- 
duced the  price  to  3d.  per  unit,  the  revenue  receive<l  from  the 
138  consumers  mentioned  in  the  first  table  on  page  11  would 
have  been  reduced  from  ^1,566  to  ;£1,174.  As  shown  by  the 
table  the  revenue  actually  obtained  was  ^1,358.  The  result, 
therefore,  as  regards  the  138  castomers  wag  almost  identical 
with  what  it  would  have  been  had  the  flat  rate  for  lighting 
purposes  been  reduced  from  4d.  to  3d.  per  unit  and  these 
consumers  used  exactly  the  same  amount  of  current  for 
lighting  purposes,  and  94.9  per  cent,  increase  in  their  con- 
sumptions— equal  to  88,99-2  uniti;— had  been  sold  them  for 
heating  and  cooking  purposes  at  Jd.  i)er  unit.  These  con- 
sumers, however,  were  naturally  better  off  under  the  Rateable 


Value  tariff,  as  a  certain  proportion  of  the  increased  consump- 
tion had  been  used  for  lighting  purposes,  for  which  under 
the  above-mentioned  double  flat  rate  system  they  would  have 
been  charged  iid.  per  unit.  The  revenue  of  the  undertaking 
has,  in  addition,  not  suffered  to  the  extent  it  would  h:»ve 
done  under  flat  rates  of  3d.  for  lighting  and  id.  for  licatinj; 
and  cooking  pur(x>se8,  as  the  consumers  whose  residences  are 
only  partially  wired  and/or  the  load  factors  of  whose  installa- 
tions are  low  have  not  received  an  undeserved  reduction  of  2.5 
per  cent,  on  their  accounts. 

The  table  at  the  bottom  of  page  11,  which  w'as  cither  over- 
looked or  ignored  by  the  various  speakers  who  were  alarmed 
at  the  results  set  forth  in  the  table  at  the  top  of  the  page, 
gives  a  much  l>etfer  indication  of  the  results  of  the  working 
of  the  Point  Five  tariff.  In  this  case  the  comparison  applies 
to  all  domestic  con.suiners  connected  for  the  complete  twelve 
months  ende<l  December  31st,  1914,  and  shows  that  the  aver- 
age number  of  imits  consumed  per  house  in  the  case  of  con- 
sumers on  the  flat  rate  was  367  and  the  average  revenue 
M5  18s.,  as  against  an  average  number  of  units  per  house  of 
1,082  and  an  average  revenue  of  £1  12s.  4d.  in  the  case  of  tbo 
consumers  on  the  Point  Five  tariff.  There  is  little  doubt  that 
consumers  on  the  flat  rate  are  using  electricity  for  lighting 
purposes  only,  and,  therefore,  those  on  the  Point  Five  tariff 
are  consuming  on  the  average  71.5  additional  units  per  bouse 
either  for  increased  lighting  or  for  heating  and  cooking  par- 
iwses.  The  average  revenue  obtained  for  the  additional  715 
units  is  ^ei  14s.  4d.,  so  that  the  average  price  per  unit  obtained 
for  the  additional  current  sold  is  .57od.  Taking  into  con- 
sideration the  very  small  additional  capital  outlay  involved, 
and  the  fact  that  the  total  running  costs  and  expenses  dne_  to 
management  are  but  slightly  increased,  in  the  writer's  opinion 
the  result  is  very  satisfactory. 

As  to  large  supplies  of  electricity  being  immediateJy 
demanded  by  upper-class  residential  houses  for  heating  and 
cooking  purposes  in  the  event  of  a  Point  Five  tariff  being 
adopted,  with  consequent  overloading  of  the  mains,  well 
over  o<)  per  cent,  of  such  consumers  reside  in  premises  having 
rateaTjIe  values  of  f  30  or  less,  which  are  naturally  those  of 
middle-class  consumers. 

The  writer  agrees  that  the  supply  of  electricity  for  beating 
and  cooking  purpo.ses  presents  a  difiicult  problem  in  a  small 
residential  town.  It  must,  however,  be  recognised  that  if  :i 
satisfactory  half-watt  lamp  of  moderate  candle-ixiw'er  makes 
its  appearance,  as  is  likely  to  be  the  case,  the  revenue  received 
by  all  undertakings  for  current  supplied  for  lighting  purposes 
will  be  considerably  reduced,  and  the  undertakings  in  resi- 
dential districts  will  be  far  more  badly  hit  than  those  relying 
chiefly  upon  power  supplies  for  their  incomes.  The  only  waj- 
in  which  such  districts  can  make  up  this  loss  in  revenue 
appears  to  be  in  the  direction  of  increasing  their  outputs  for 
other  domestic  purposes.  The  problem  has,  therefore,  to  l>e 
tackled  sooner  or  later,  and  in  the  opinion  of  the  writer  it  is 
better  to  face  it  now  and  obtain  some  very  necessaiy  experi- 
ence, rather  than  to  wait  until  the  reduction  in  the  lighting 
output  is  an  accomplished  fact.  A  tariff  of  Id.  or  Jd.  per  unit 
for  beating  and  cooking  purposes,  in  .accordance  with  the 
price  charged  for  gas  in  the  district,  might  be  adopted,  and 
the  results  of  such  a  tqriff  would  no  doubt  form  a  valuable 
basis  on  which  to  decide  whether  still  further  reductions 
could  usefully  be  made.  As  far  as  his  experience  goes,  how- 
ever, even  were  a  Point  Five  tariff  to  be  instituted  at  once,  no 
such  rush  of  applications  for  supplies  for  heating  and  cooking 
purposes  w-ould  be  experienced  as  many  persons  seem  to 
anticipate. 

The  statement  made  that  St.  Maiylebone  was  the  only  Pomt 
Five  undertaking  which  had  not  adopted  the  rateable- value 
system,  but  had  the  kilowatt  maximum-demand  system  in  opera- 
tion, was  totally  incorrect.  Both  Poplar  and  West  Ham  were 
also  working  on  the  kilowatt-demand  system,  and  Southampton, 
Luton,  and  W.akefield  had  adopted  a  flat  rate  of  id.  iier  unit 
for  heating  and  cooking  purposes. 

Tlie  statement  that  the  rateable-value  system  lent  itself 
to  the  production  of  a  tariff'  which  landed  the  undertaking 
in  a  loss  was  certainly  not  borne  out  by  the  experience  gained 
in  Bradford,  and  must  astonish  those  in  control  of  the  very- 
large  number  of  undertakings  in  the  country  which  charged 
on  this  system  and  yearly  showed  most  excellent  results. 
Mr.  Wordingham  also  appeared  to  be  under  the  delusion  that 
the  rateable  value  .system  and  the  Point  Five  tariff  were  one 
and   the   same   thing. 

He  (Mr.  Poles)  was  in  total  disagreement  with  this 
speaker's  dictum  that  the  figures  given  in  the  paper  clearly 
showed  that  a  system  could  not  be  right  which  nearly 
doubled  the  consumption  and  yet  reduced  the  revenue. 
Taking  all  residential  consumers  into  account,  the  under- 
taking had  very  considerably  increased  its  revenue,  rmd  the 
revenue  per  house  received  from  consumers  on  the  Point  Five 
rate  was  nearly  30  per  cent,  more  than  that  received  from 
the  flat-rate  consumers.  Any  substiintial  reduction  in  a  tariff 
was  almost  certain  largely  to  decrease  the  revenue  derived 
from  and  to  increase  the  consumption  of  existing  consumers, 
but  the  loss  in  income  in  respect  of  such  consumers  yrae 
usually  more  than  made  good  by  additional  revenue  obtained 
from  new  consumers  gained.  The  speaker  also  stated  that  he 
did  not  believe  it  was  possible  to  heat  water  by  electricity 
economically  in  sufficient  quantities  for  ordinary  domesbc 
supply,  and  that  it  was  a  great  mistake  to  try  to  do  it  or  to 
say  that  it  cx)uld  be  done.  Whatever  he  might  believe,  it 
was  a  fact  that  a  number  of  electric  water  heating  install*- 
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tious  were  at  present  in  use,  were  giving  satisfaction,  and 
were  proving  economical.  Even  if  tliis  were  not  the  case, 
the  writer  was  at  a  loss  to  know  why  it  was  a  great  mistake 
to  try  to  do  it.  Had  the  pioneers  of  tlie  electrical  industry 
been  imbued  with  similar  ideas,  instead  of  faith  in  the  future 
of  electricity  and  courage  to  tackle  the  apparently  impossible, 
electricity  supply  imdertakings  would  probably  be  non-exist- 
ent to-day. 

With  regard  to  the  opinion  expressed  that  it  was  wrong  to 
increase  the  capacity  of  radiators  in  order  to  heat  the  air 
of  the  room  in  which  they  were  installed,  and  that  it  was 
essential  to  keep  the  air  cool,  and  warm  the  individual,  this, 
though  it  might  be  scientifically  correct,  was  not  the  opinion 
of  the  great  body  of  consumers  who  had  to  be  catered  for. 
Whatever  form  of  heating  was  adopted,  the  usual  practice 
was  to  warm  the  air  of  the  room  until  it  reached  a  tempera- 
ture of  about  60°  P.,  and  one  would  find  it  very  difficult  to 
persuade  a  person  that  he  should  sit  in  a  room  having  a 
temperature  somewhere  near  freezing  point — as  was  the  case 
OA  many  winter  days — and  toast  a  portion  of  his  anatomy  by 
the  rays  of  a  one-kilowatt  radiator,  leaving  the  other  portions 
to  freeze,  it  being  usually  difficult,  if  not  impossible,  to 
arrange  for  such  a  person  to  be  surrounded  by  radiatoi-s. 

Mr.  Lackie's  example  of  what  the  bill  of  a  domestic  con- 
sumer living  in  a  £'40  house  in  Glasgow  would  probably  be, 
indicated  that  while  the  lighting  consumere  at  Glasgow  were 
.supplied  at  an  exceedingly  cheap  rate,  the  heating  and  cooking 
tariff  was  not  sufficiently  low  to  induce  consumers  to  use 
such  apparatus  to  any  great  extent.  It  was  shown  that  in 
such  a  house  the  number  of  units  used  for  heating  and  cook- 
ing purpose  would  only  be  400.  On  a  very  moderate  basis, 
one  might  except  a  consumption  of  over  2,000  units  for  cook- 
ing purposes  alone,  leaving  heating  entirely  out  of  the  ques- 
tion. 

Mr.  Nichols  Moore  maintained  that  progress  in  the  supply 
of  curi-ent  for  heating  and  cooking  purposes  could  be  made 
with  a  tariff  of  Id.  per  unit.  The  writer  did  not  think  that 
any  member  of  the  Point  Five  Association  would  dis- 
agree with   him.    as   practically  all  had  had  experience  with 


HEAVY    TONNAGE  ELECTRIC   SERVICE  ON 

THE   NORFOLK    AND   WESTERN 

RAILWAY,   U.S  A 


A  UECENT  iesne  of  the  Railway  Setiew,  of  Ghicafiro,  contains  an 
interesting:  description  of  some  electric  locomotives  which  have 
been  introduced  by  the  Norfolk  and  Western  Railway  (U.S.A.) 
to  deal  with  heavy  coal  traffic  on  its  main  line  between  Bluefield 
and  Vivian,  a  distance  of  about  30  mile?,  in  West  Virginia. 

This  section  of  road  is  double  track  except  for  the  Elkhom 
tunnel,  3,000  ft.  longr,  and  there  is  also  a  large  amount  of  third 
track  or  passing  sidings,  works  sidings,  &c.  ;  the  grades  vary  from 
1  per  cent,  at  the  west  end  to  I'S  to  2  per  cen^.  up  to  and  throngh 
the  summit  tunnel,  for  10  miles,  followed  by  a  short  descent  and 
lOJ  miles  of  about  '25  per  cent,  up-grade  and  a  final  three  mile 
ascent  of  122  per  cent,  grade.  Folly  60  per  cent,  of  the  line  is 
carved,  the  maximum  being  about  12°. 

The  east-bound  traffic  is  very  heavy,  constituting  the  chief  traffic, 
and  all  of  it  is  handled  by  the  electric  locomotives  which  collect 
the  coal  from  sidings  and  hanl  it  over  the  snmmit  to  the  classiGca- 
tion  yard  at  Bluefield. 

In  addition  to  heavy  coal  traffic,  throngh  merchandise  and 
passenger  traffic,  which  is  still  handled  by  steam  locomotives, 
is  assisted  by  electric  locomotives  as  pnshers  up  the  grades. 

A  condition  favourable  to  the  electric  locomotives  is  the  possi- 
bility of  despatching  trains  at  uniform  intervals  throughout  the  day. 

The  electrification  was  undertaken  primarily  to  increase  the 
capacity  of  the  line  by  reducing  the  time  taken  on  the  jonmeys, 
and  heavy  freight  trains  are  now  handled  at  14  miles  an  hour,  as 
against  7{  miles  under  steam  operation  ;  further,  delays  due  to 
coaling  locomotives  on  the  grade  are  avoided.  In  the  Elkhom 
tunnel,  running  up  grade,  the  steam  speed  was  limited  to  six  miles 
an  hour  on  account  of  ventilation  difficulties,  requiring  seven 
minutes  to  clear  the  block,  which  time  is  reduced  to  three 
minutes  under  electric  operation. 

Coal  trains  of  3,250  tons  were  handled  up  grade  by  three  steam 
locomotives,  one  locomotive  at  each  end  of  the  train  over   the 


Norfolk  .\.nd  Western  Electric  Locomotive  wn  Com.  Train. 


a  Id.  or  Jd.  rate  prior  to  adopting  a  Point  Five  tariff.  To 
compete  seriously  with  other  methods  of  heating  and  cooking, 
however,  they  were  of  the  opinion  that  the  tariff  must  be 
reduced  to  id. 

Mr.  Long  asked  how  a  Point  Five  tariff  could  'be  justified 
in  the  case  of  towns  in  which  the  cost  of  coal  per  unit  was 
in  the  neighbourhood  of  Jd.  When  fixing  the  amount  to  be 
allocated  to  standing  and  running  costs  under  any  tariff,  it 
was  usual  for  at  least  25  per  cent,  of  the  coal  costs,  and 
considerably  higher  percentages  of  other  items  making  up 
the  works  costs,  to  be  debited  to  standing  costs  (see  Report 
of  .Joint  Committee  of  M.T.A.  and  I.M.E.A.  on  "  Charges  for 
Mlectrical  Energy  supplied  for  Traction  Purposes  from  Com- 
bined Stations.")  It  must  also  be  remembered  that  the  c<^>al 
<X)8ts  quoted  were  average  casts,  and  that  the  cost  of  generat- 
ing units  during  the  hours  of  light  load  was  very  much  higher 
than  during  the  heavy  load  periods.  In  works  supplying 
residential  districts  the  number  of  hours  of  light  load  wan 
very  high  omparcd  with  the  nuiiil>er  of  liourB  during  which 
a  nioderatfdy  go<Kl  load  was  sustained.  The  supply  during 
the  hours  of  light  load  was  usually  provided  by  small  ineffi- 
cient generating  sets  or  by  large  g<>nerating  sets  run  at  an 
um-cononiicjil  load.  If,  therefore,  by  selling  electricity  at  a 
cheap  rate  for  heating  and  c<x)king  jiuriwises,  a  u<x»\  day  load 
'  ould  be  obtained,  not  only  was  the  cwt  of  generation  nnlueed 
during  the  hours  of  light  load,  but  the  average  figures  per 
unit  in  respeft  of  each  item  of  works  costs  might  also  be 
appreciably  lowered. 


whole  division,  and  the  third  as  a  pusher  up  the  steep  grades.  The 
engines  were  heavy  Mallet  articulated  compounds  with  machine 
stokers  and  superheaters.  Under  electric  operation  one  loco- 
motive handles  the  train  except  on  steep  grades  where  an  extra 
pusher  locomotive  is  required,  and  the  speed  has  been  approxi- 
mately donbled. 

The  electrical  equipment,  which  was  supplied  by  the  Westinf;- 
house  Co.,  Pittsburgh,  Pa.,  is  designed  to  handle  20  tonnage  trains 
a  day  of  a  total  of  66,000  tons,  and  at  the  present  time  12  ench 
trains  are  handled  in  addition  to  the  assistance  given  to  throngh 
freight  and  paf'senger  trains. 

The  line  is  supplied  on  the  single-phase  syitem,  the  trolley  line 
pressure  being  1 1,000  volts,  2.';  cycles.  The  locomotives,  however, 
are  unique  in  that  they  are  equipped  with  phase  converters,  which 
in  connection  with  the  main  step-down  transformer  on  the  loco- 
motive, transform  the  single-phase  current  to  three-phase  onrrent, 
which  is  utilised  in  indnction  type  motors.  Thus,  while  retaining 
all  the  advantages  of  high-voltage  single-phase  distribution  and 
collection,  the  advantages  of  the  three-phase  indnction  motor  on 
mountain  grade  conditions  are  secured,  and  it  is  feasible  to  adopt 
regenerative  braking. 

The  latter  pystem  ha^  of  oourso.  been  used  on  the  Italian  railways, 
but  not  for  heavy  freight  train  service  such  as  obtains  on  American 
railways. 

The  feature  has  proved  very  satisfactory  in  sorvioe,  the  heaviest 
trains  being  handled  down  monntain  grades  at  the  uniform  speed 
of  about  IT)  miles  an  hour  by  a  single  locomotive  with  ease,  the 
air  brakes  being  held  in  reserve  for  stopping  purposes. 
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Detail  View  op  Motor  Trdcf,  Partly  Dismantled. 


CiEcniT  Diagram,  from  Singlb-phasb 

Tbollet  Wire  to  Thbee-phasb  Motoe, 

Norfolk  &  Westers  Locomotive. 


Sectional  Plan  and  Elevation  showing  Abbanoement  of  Norfolk  &  Western  Locomotive. 


Elevation  op  Unit  oe  Onk-halp  Electric  Locomotive,  Nobfolk  &  Western  Railway. 


The  traffic  on  the  electrified  division  is  handled  by  12  270-ton 
electric  locomotives,  each  consisting  of  two  IS.'i-ton  units  or  halves. 
The  mechanical  portions  were  made  by  the  Baldwin  Locomotive 
Works  and  the  electrical  portions  by  the  Westiaghouse  Co. 

Each  unit  has  two  main  trucks  connected  by  a  Mallet  type 
hinge,  and  each  main  track  has  two  driving  axles  included  in  a 
rigid  wheel  base,  with  a  radial  two-wheel  leading  truck. 

The  cab  is  of  the  box  type,  with  an  engineer's  compartment  at 
one  end  of  each  unit,  the  two  units  being  coupled  to  provide  for 
operation  from  either  end  of  the  locomotive. 


Each  locomotive  is  equipped  with  eight  three-phase  induction 
driving  motors,  with  wound  secondaries  for  four  and  eight-pole 
operation  ;  the  motors  are  cooled  by  air  forced  from  the  main 
ventilating  duct,  which  also  delivers  air  to  the  phase  converter  and 
to  cooling  towers  for  the  liquid  rheostats. 

There  are  two  running  speeds,  U  and  28  miles  per  hour. 

In  starting,  resistance  is  inserted  in  the  secondary  circuit  of  the 
motor  by  means  of  a  liquid  rheostat ;  for  both  the  14  and  28  milea 
an  hour  speeds  all  the  motors  are  connected  in  parallel,  but  with 
the  8-pole  motor  combination  for  the   former  and    the    4-pole 
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motor  combination  for  the  latter.  Unit  switch  type  of  control, 
arranged  for  simaltaneouB  operation  of  the  unite  from  the  control 
of  either,  is  provided. 

The  1 1,000-volt  linecnrrent  passes  from  the  pantograph  trolleys  to 
the  main  transformers  through  an  oil  circuit  breaker  ;  the  trans- 
former secondary  is  connected  to  a  phase  converter,  which  runs 
continuously  when  the  locomotive  is  in  service. 

The  converter,  which  is  coupled  to  a  blower  for  supplying  venti- 
lating air  for  the  equipment  and  to  an  air  compresser,  is  an  induc- 
tion motor  with  a  short-circuited  or  cage-wound  secondary  having 
two  windings  on  its  stator,  one  to  drive  the  rotor  and  the  other  to 
furnish  current  out  of  phase  with  the  main  supply  current. 

The  taotor  circuit  of  the  primary  winding  of  the  converter  is 
connected  across  the  transformer  secondary  and  receives  current  at 
725  volts  :  the  windings  are  so  arranged  that  a  current  of  90° 
phase  displacement  is  induced  in  the  second  winding  on  the 
primary  of  the  converter  and  by  connecting  this  displacement 
circuit  to  the  middle  tap  of  the  main  transformer  a  three-phase 
current  is  produced  by  the  ordinary  two-phase  three-phase  method 
of  connection. 

The  converter  is  started  from  a  direct-coupled,  single-phase  series 
commutator-type  motor.  On  each  unit  are  four  liquid  starting 
rheostats,  one  for  each  motor  ;  each  pair  of  rheostats  has  a  storage 
reservoir  and  cooling  tower,  a  circulating  pump  and  one  operating 
mechanism  in  common. 

Each  rheostat  consists  of  a  cast-iron  tank,  with  two  sets  of  metal 
electrodes  connected  to  the  motor  and  ground  respectively,  and  a 
central  hollow  plunger  which  is  raised  or  lowered  to  regulate  the 
height  of  the  liquid  in  the  tank.  Continuous  circulation  of  the 
liquid  ia  obtained,  by  a  motor-driven  circulating  pump,  between 
the  reservoir  and  the  tank,  and  the  temperature  is  lowered  by 
passing  a  portion  of  it  through  a  cooling  tower  containing  a  series 
of  trays  arranged  so  that  the  liquid  flows  over  them  in  a  thin 
film  and  is  cooled  by  air  from  the  main  ventilatingdnct.  The  air  to  the 
latter  is  supplied  by  the  36-in.  fan  coupled  to  the  phase  converter. 

On  the  roof  of  each  unit  a  couple  of  pantograph  trolley  col- 
lectors are  mounted  ;  these  are  raised  by  springs  and  lowered  by 
compressed  air,  and  are  specially  constructed  to  work  in  the 
restricted  tunnel  clearances. 

The  following  table  shows  the  performance  of  these  locomotives 
under  varying  conditions  of  load  :—    Train  on    Train  on    Train  on 
1-6  and  a  1  0  4  per 

per  oent.    per  cent,    per  cent, 
grades.       grades.       grades. 

Weight  of  train— tons 3,250        3,250        3,250 

Locomotives  per  train 2  11 

Approximate  speed,   miles    per 

hour     14  14  2S 

D/awbar  pull  per  locomotive, 
pounds : — 

Uniform  acceleration 91,800     lU.OOd       79,400 

At  speed  on  2  per  cent,  grade .. .       75,400  —  — 

At  speed  on  1  per  cent,  grade...  —         83,000  — 

At  speed  on  0'4  per  cent,  grade  —  —  4,600 

Maximum  guaranteed  accele- 
rating tractive  effort  per 
locomotive      133,000     133,000       90,000 

Approximate  maximum  guaran- 
teed horse-power  developed 
by  motors        5,000        5,000        6,700 

On  tests  and  in  service  the  locomotives  have  developed  a 
drawbar  pull  considerably  in  excess  of  the  guaranteed  maximum, 
the  highest  record  with  the  dynamometer  car  being  180,000  lb. 
This  corresponds  to  an  adhesion  of  about  40  per  cent. 

The  electrified  section  of  the  Xorfolk  and  Western  line  is  supplied 
from  a  30,000- KW.  power  station  at  Bluestone  Junction,  over 
duplicate  44,000-volt,  25cycle,  single-phase  transmission  lines, 
carried  on  the  overhead  line  structures.  There  are  five  transformer 
stations  of  28,000  k.v.a.  installed  capacity,  in  44,000-11, 000-volt, 
single-phase,  step-down  transformers. 

The  overhead  line  takes  the  form  of  single  catenary,  with  an 
auxiliary  messenger  wire  above  the  trolley,  one  main  hanger  being 
provided  for  every  two  intermediate  connections  between  auxiliary 
and  trolley  wires  on  tangents.  On  curves  the  angularity  of  the 
hangers  provides  tiexibility,  and  the  auxiliary  messenger  and 
trolley  wires  are  connected  to  the  hanger  at  the  same  point. 

On  the  main  line  the  catenary  is  supported  by  steel  structures, 
but  in  yards  an  overhead  cross-catenary  cable,  attached  to  side 
poles,  supports  the  running  wires. 

The  catenary  is  hung  from  a  steel  casting  attached  to  the  over- 
head girder  on  tangent  tracks,  being  supported  by  three  suspension 
type  insulators,  each  good  for  1 1,000  volts,  and  8  in.  diameter  by 
6  in.  long. 

A  malleable  casting  on  the  bottom  insulator  clamps  the  mes- 
senger wire— a  J-in.  stranded  steel  cable  ;  galvanised  sfeel 
rectangular  hanging  strape.  at  30- ft.  intervals,  to  the  bottom  of 
which  are  bolted  malleable  iron  trolley  clips,  hold  the  auxiliary 
messenger  wire  (on  tangent  track),  and  from  the  latter  the  grooved 
contact  wire  is  supported  by  clipB  spaced  15  ft.  apart. 

The  catenary  supporting  structures  are  nominally  300  ft.  apart 
on  tangent  tracks  and  rather  closer  on  curves,  where  the  hangers 
are  spaced  at  only  15-ft  intervale,  and  duo  to  the  drag  of  the 
catenary  system,  the  latter  with  the  Hup|iorting  insulators  lies  in 
an  inclined  plane.  The  catenary  system  is  anchored  or  dead-ended 
at  certain  points,  and  in  view  of  breakage  of  the  messenger,  the 
support  nndcr  the  insulator  is  designed  to  allow  the  wire  to  slip 
through  at  a  certain  pull  and  thus  distribute  the  strain.  The 
nystern  being  a  regenerative  one,  special  automatic  switchgear  and 
rheostats  are  provided  at  the  power  station  to  safeguard  the 
running  plant  when  excess  power  is  returned  from  the  line. 


CORRESPONDENCE. 

Lettert  received  by  na  after  5  p.m.  on  Tuesday  eannet  appear  until 
the  felloioing  week.  Corre»pondents  ihould  forward  their  cammum- 
catiOTU  at  the  earliest  jiotsible  motneni.  A'u  letter  can  be  puhli»h«i 
unless  we  have  the  writer's  name  and  address  in  our  possessiwn. 


Electric  Signalling  in  Mines. 

With  reference  to  the  leading  article  on  the  above  subject  in 
your  issue  of  the  16th  inst.,  I  fear  that  the  writer  of  that  article 
has  fallen  into  an  error  in  his  statement,  that  "For  every  gaseous 
mixture  there  is  a  constant  value  of  the  product  lii-  beyond 
which  the  break-flash  will  be  capable  of  igniting  the  mixture.  ' 
True  it  is  that  the  statement  seems  justified  on  the  evidence  from 
which  the  statement  is  drawn,  but  the  evidence  cited  is  only  a 
particular  case.  When  the  inductance  is  extremely  small  on  the 
one  hand,  or  when  no  current  and  no  spark  passes  as  in  a  high- 
tension  gap  on  the  other  hand,  the  formula  does  not  apply,  and 
yet  ignition  is  obtainable  in  both  these  limiting  cases.  My  experi- 
ence of  the  subject  leads  me  to  the  conclusion  that  when  dealing 
with  spark  ignition  it  is  necessary  to  distinguish  between  the 
energy  which  produces  the  spark  and  the  ability  of  the  spark  to 
produce  ignition.  To  the  latter  I  have  given  the  term  ''  incen- 
divity."  Apparently  the  spark-producing  energy  is  not  a  direct 
measure  of  incendivity,  although  there  may  be  some  relationship 
between  the  two  quantities  when  certain  other  conditions  are 
constant. 

1  am  not  able  to  deal  with  the  matter  fully  here,  as  I  hope 
shortly  to  present  a  paper  to  the  Inst.E.E.,  in  which  this  subject 
is  considered. 

J.  D.  Morgan. 

Birmingham,  Juhj  22nd,  1915. 

[Certainly  ignition  can  be  produced  in  the  total  absence  of 
inductance  ;  suitable  gaseous  mixtures  can  be  ignited  by  sunlight, 
for  example,  but  the  article  in  question  related  to  the  range  of 
conditions  met  with  in  mine-signalling,  anj  was  not  intended  to 
be  applied  to  limiting  cases.  Mr.  Morgan  agrees  that  for  the  case 
considered  the  statement  seems  justified.  It  will  be  noted  that 
the  energy  stored  by  inductance  is  proportional  to  Lt*,  not  Li',  a 
fact  which  was  referred  to  in  the  article,  and  which  suggests  that 
the  electromagnetic  energy  is  not  the  only  factor  concerned  in 
producing  ignition,  though  it  appears  to  be  the  principal  factor  in 
this  case.  In  view  of  the  importance  of  the  subject,  we  shall 
await  Mr.  Morgan's  paper  with  great  interest. — Eds.  Elec.  Rev.] 


"Antres  Temps,  Autres  Moenrs." 

Mr.  Stevenson's  letter,  published  in  last  week's  Electeical 
Review,  is  particularly  interesting,  in  that  it  shows  that  the 
American  manufacturer  takes  up  that  very  attitude  with  cus- 
tomers, which  you  and  other  Editors  have  so  long  decried  as 
''  Antiquated  British  "  ;  you  will  note  that  any  customer  who  wants 
to  place  an  order  for  insulated  wires  and  cables  in  the  States  must 
take  American  standard  stuff,  must  take  American  gauges,  and 
must  not  even  ask  for  quotations  for  the  sections  he  has  been  used 
to  ;  moreover,  he  must  pay  cash  in  New  York  against  shipping 
documents. 

May  your  publishing  this  letter  be  taken  as  a  sign  that  the  war 
is  causing  you  to  alter  your  views,  even  as  it  is  causing  Mr. 
Harold  Cox  and  others  to  see  that  it  is  necessary  to  be  economical 
and  check  imports  as  much  as  possible  now  that  they  and  other 
financial  magnates  are  beginning  to  feel  the  stress  and  pinch  of 
lack  of  money,  just  as  the  manufacturing  working  classes  have 
felt  it  in  the  past .' 

Is  it  possible  that  the  manufacturer  will  at  last  be  considered 
of  really  more  importance  than  the  merchant,  the  banker  and  the 
lawyer,  for  whom  and  by  whom  our  laws  are  made  .' 

P.  R. 

[In  a  few  lines  our  correspondent  contrives  to  raise  half-a-dozen 
diverse    and    independent    questions.      Taking    them    in    order  : 

(1)  Publication  of  a  letter  in  our  pages  has  not  the  slightest 
bearing  on  our  views  ;  our  "  Correspondence  "  columns  are  written 
by   our    readers,    and   rt  fleet  their  views,   not  necessarily  ours  ; 

(2)  with  regard  to  the  relations  between  manufacturers  and  pur- 
chasers, our  contention,  based  on  abundant  evidence,  has  been  that 
British  firms  are  apt  to  adopt  a  "  take  it  or  leave  it  "  attitude, 
whereas  the  Germans  sedulously  inquire  into,  and  lay  themselves 
out  to  comply  with,  the  needs  and  wishes  of  their  customers,  with 
the  result  that  trade  has  been  passing  from  us  to  the  ni  for  years. 
The  Americans,  as  we  have  pointed  out  by  quotations  from  their 
own  Consular  reports  and  other  evidence,  are  as  culpable  as 
the  British  in  this  respect,  and  Mr.  Stevenson's  letter  boars  this 
out;  (3)  in  the  future,  after  the  war,  Cierman  competition  will  be 
redoubled  in  intensity  and  virulence,  and  it  will  be  still  more 
urgently  necespary  to  meet  it  by  consulting  the  interests  of  foreign 
purchasers;  (I)  we  are  not  responsible  for  "  Mr.  Harold  Cox  and 
others,  "  but  we  have  always  advocated  that  preference  should  be 
given  to  British  manufactures  ;  (5)  the  war  has  revolutionised 
conditions  throughout  the  world  of  industry,  and  whatever 
econoiiiio  principles  may  have  been  supported  by  ourpclvcs  and 
others  in  pre-war  times,  wo  and  they  are  under  no  obligation  to 
maintain  them  under  the  now  rri/ime  ;  (6)  with  the  suggcHtion  con- 
tained in  the  last  paragraph  of  our  correspondent's  letter  we  are, 
and  always  have  Ijccn,  in  hearty  sympathy.  Our  aim  has  alwajs 
been  to  promote  the  interests  of  the  electrical  industry.— Edh. 
Elec.  Rev.  J 
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Shop  Window  Lighting:. 

In  December  last  I  sent  a  letter  to  your  paper  in  regard  to  shop 
window  lighting  in  war  time,  dealing:  with  the  amateurish 
attempts  made  by  shopkeepers  to  conform  to  regnlations.  I  drew 
attention  to  the  mnch  favoured  method  of  wrappio);  tissue  paper 
around  bare  lamps,  and  pointed  out  that  this  not  only  was  very 
ineffective  but  was  a  distinct  source  of  danger,  as  witnessed  by  the 
large  amount  of  badly-scorched  tissue  paper  seen. 

The  note  of  warning  which  I  struck  in  that  letter  was  amply 
justified  in  the  Press  this  week,  where  it  was  stated  that  the 
L.C.C.  Fire  Brigade  was  recently  called  to  an  outbreak  of  fire 
caused  by  crinkled  paper  round  electric  lamp  bulbs  in  a  shop 
window.  One  is  led  to  wonder  how  many  small  outbreaks,  not 
necessitating  the  attendance  of  the  fire  brigade,  have  been  caused 
by  this  highly  dangerous  practice.  The  system  I  mentioned  in 
my  December  letter  was  the  scientific  lighting  of  shop  windows 
by  means  of  concealed  lighting  units  placed  high  in  the  window. 
This  method  ensures  the  effective  lighting  of  the  articles  displayed 
with  complete  control  to  accord  with  the  lighting  restrictions  of 
the  police — and  has  the  additional  merit  of  being  safe  and  free 
from  danger  of  fire.  A  large  number  of  shops  have  been  lighted 
on  this  approved  plan  and  give  absolute  satisfaction  to  all 
concerned. 

F,  WilleOX,  General  Manager, 

Lamp  and  Wiring  Supplies  Department, 
The  British  Thomson- Houston  Co.,  Ltd. 
London,  E.G.,  Juhj  2it/t,  1915. 


Branch  Offices. 

Amongst  the  many  whose  consciences  claim  exemption  for  them 
from  j  fining  the  Forces  are,  I  expect,  the  heads  and  staffs  of  the 
many  branch  offices  in  the  country.  Now,  the  release  of  these 
men — -and  a  fine  useful  haul  it  would  be— depends  upon  their 
firms.  To  the  general  public  it  does  not  matter  which  firm 
supplies,  and  branch  ofifices  in  these  times  cannot  sorely  speed  up 
the  delivery  of  goods.  lu  fact,  if  the  local  competition  were 
removed  and  matters  dealt  with  from  headquarters,  it  would  pro- 
bably save  the  time  of  both  buyers  and  sellers. 

Erlmas. 

Mb.  John  E.  Gray. — The  matter  referred  to  in  your  letter  has 
already  been  dealt  with  in  several  of  our  issues,  and  we  think  no 
useful  purpose  would  be  served  by  discussing  it  further. — Eds. 


LEGAL. 


Hamilton  v.  Marconi's  Wireless  Telegraph  Co.,  Ltd. 
(^Continued  from  p.  108.) 

The  hearing  was  resumed  on  Thursday,  July  22nd,  when 

Mb.  CArPALARE  was  recalled  with  regard  to  certain  agree- 
ments and  other  documents,  amongst  them  being  letters  from  the 
Admiralty  to  the  company,  and  the  company's  reply  to  one  of  them 
dated  October  18th,  1912,  relating  to  the  Australian  arrangement. 

Mb.  Pollock,  K.O.,  said  that  they  had  had  to  get  the  letters 
from  the  Admiralty,  and  he  thought  in  the  public  interest 
they  should  not  be  made  public.  He  mentioned  this  as  he  noticed 
that  a  report  of  the  case  was  appearing  in  the  Electbical 
Review.  It  was  a  matter  of  some  importance  that  these  things 
should  be  treated  as  confidential. 

Mr.  Gordon  Hewart,  K.C,  said  he  quite  agreed  with  Mr. 
Pollock's  remarks,  and  would  not  ask  that  the  letters  should  be 
read. 

The  Witness,  In  answer  to  Mr.  Stdabt  Bevan,  said  he  pro- 
duced fie  company's  correspondence  with  Mr.  Fisk  as  to  the  sup- 
ply of  the  apparatus.  Mr.  Fisk,  he  said,  was  the  company's 
resident  agent  in  Australia,  and  the  company  from  time  to  time 
furnished  him  with  apparatus  and  materials  for  the  purpose  of 
the  company's  business,  which  he  was  carrying  out  there.  In  the 
correspondence  he  asked  to  be  supplied  with  certain  apparatus 
which  he  thought  ought  to  be  stored  in  Australia,  and  accordingly 
some  sets  were  shipped  to  him  on  May  13th,  1912,  and  debited  to 
the  Sydney  Stores  account.  One  of  those  sets  was  for  the  ship 
.Vanpuuri,  which  was  fitted  in  Australia,  on  July  IMth,  1912. 
That  was  one  of  the  vessels  on  which  commission  was  allowed  to 
Mr.  Hamilton,  and  included  in  the  money  paid  into  court.  It 
was  one  of  the  Union  Steamship  Co.'s  vessels.  On  August 
27th  Mr.  Fisk  wrote  asking  if  it  would  be  possible  to  send  out  a 
good  supply  of  ship  sets  so  that  there  might  not  be  a  rush  at  any 
time.  On  October  5th  witness  wrote  him  that  five  emergency 
sets  would  be  placed  on  order,  and  they  were  sent  accordingly. 

The  Witness  produced  a  list  showing  apparatus  from  time  to 
time  sent  to  Mr.  Fisk  to  the  value  of  £3,534,  which  amount,  he 
said,  represented  the  apparatus  remaining  at  the  stores  in  Sydney, 
and  disposed  of  by  Mr.  Fisk  when  the  agreement  with  the  amalga- 
mated Australian  company  was  entered  into.  Included  in  the 
amount,  however,  were  the  fittings  for  two  ships,  which  had  been 
taken  from  the  stores.  The  company  never  agreed  to  pay  the 
plaintiff  for  them,  as  the  contract  was  made  at  an  earlier  date. 

In  answer  to  Mr.  Gordon  Hew  art,  in  cross-examination  as  to 
the  wireless  chain,  the  witness  referred  to  the  reply  of  the  Govern- 


ment in  relation  to  the  matter  and  the  statement  that  they  did 
not  propose  to  proceed  with  it,  when  Mr.  Pollock  objected  to  the 
letter  being  produced  in  evidence. 

The  RErEREE,  after  some  argument,  said  he  would  admit  the 
letter,  as  it  was  important  to  know  what  the  company  had  to  say 
t  J  the  decision  not  to  proceed  with  the  Imperial  wireless  chain, 

Mr.  Pollock  said  that  under  the  circumstances  he  would  have 
to  consider  what  course  he  would  adopt.  There  was  evidence  that 
none  of  the  stations  contemplated  had  been  built.  The  only  way 
in  which  it  could  be  material,  was  that  it  fell  under  the  branch 
of  the  claim  as  to  whether  there  was  a  sale  effected  within  the 
plaintiff's  territory,  and  the  defendants  said  that  the  period  of  the 
agreement  was  not  the  term  of  his  natural  life,  but  the  term  of 
three  years.  That  which  came  under  the  agreement  of  .July  13th 
was  not  material,  unless  the  Ueferee  came  to  the  conclusion  that 
plaintiff  was  entitled  to  something  for  the  rest  of  his  natural  life. 
Then  the  question  would  be  whether  he  was  entitled  to  make  any 
claim  in  respect  of  damages  for  that  which  had  taken  place 
between  the  Marconi  Co.  and  the  Postmaster- General.  If  he  was 
entitled  for  his  natural  life  the  matter  could  be  gone  into  when 
the  Referee  had  made  up  his  mind  upon  the  point,  and  he  (Mr. 
Pollock)  would  then  have  to  consider  whether  he  would  on  behalf 
of  the  Marconi  Oo.  reopen  that  matter. 

Mr.  Gordon  Hewakt  said  his  answer  to  that  was  twofold.  In 
the  first  place,  Mr.  Pollock  had  put  in  a  certain  letter,  and  there 
was  an  answer  to  that  letter.  Having  put  the  letter  in  he  could 
not  say  that  the  answer  to  it  was  not  relevant.  The  letter  without 
the  answer  might  be  misleading.  In  the  second  place,  Mr.  Pollock 
suggested  that  the  plaintiff's  claim  in  respect  of  that  document 
depended  upon  his  submission  that  the  commission  was  for  the  life 
of  Mr.  Hamilton.  There  was  a  contract  made,  which,  if  it  had 
been  performed  by  the  defendant  company,  would  have  undoubtedly 
yielded  a  large  commission  to  Mr.  Hamilton.  Mr.  Hamilton  said 
that  so  far  as  he  was  concerned,  he  did  all  his  part,  and  if  the 
matter  did  not  go  on,  the  fault  was  with  the  company. 

Mb.  Pollock  suggested  that  if,  after  considering  the  matter,  the 
Referee  thought  he  ought  to  produce  the  correspondence,  he  would 
do  so  ;  they  might  have  a  further  sitting  in  order  to  discuss  the 
matter. 

Mr.  Gordon  Hewart  said  he  did  not  profess  to  know  how 
mnch  real  snbstance  there  was  in  the  question  of  publicity,  but  he 
would  take  whatever  course  the  Referee  might  think  right  in 
regard  to  the  letters. 

Mb.  Pollock  said  he  would  accept  that  position,  which  he 
thought  very  fair  on  the  part  of  Mr.  Hewart,  and  he  would  send 
for  the  letters  in  order  that  the  Referee  might  see  them. 

Mr.  Cappalabe,  in  further  cross-examination,  said  that  the 
separate  apparatus  was  sent  to  Sydney  in  accordance  with  Capt. 
Fisk's  request.  It  was  sent  on  February  20th,  1913,  and  the  price 
was  £161)  16s.  On  April  27th  there  was  a  telegram  from  Sydney, 
asking  to  have  other  sets  sent,  part  of  which  were  sent — two  on 
the  18th  and  two  on  May  28th.  The  Crown  agents  would  not  tell 
for  what  stations  they  required  the  spare  stores.  Whatever  spares 
might  have  been  sold  for  the  stations  would  be  included  in  the 
statement  of  commission  due  to  Mr.  Hamilton . 

Mr.  Wm.  Walter  Bbadfibld,  the  manager  of  the  defendant 
company,  examined  by  Mb.  Pollock,  said  that  the  Admiralty 
from  time  to  time  ordered  supplies  of  apparatus  to  be  sent  to  the 
naval  stores  at  different  places,  but  he  had  never  known  the  orders 
to  specify  the  particular  ships  in  which  the  apparatus  was  to  be 
fitted,  nor  was  it  possible  for  the  company  to  ascertain  the  place 
at  which  the  apparatus  was  to  be  used.  He  had  no  documents, 
beyond  thoce  disclosed,  in  reference  to  the  battleship  A'ew  Zealutid. 
The  Malay  States  battleship  had  not  been  completed,  and  he  had 
no  documents  relating  to  her.  His  company  had  never,  to  his 
knowledge,  supplied  apparatus  to  be  fitted  in  the  Australian  battle- 
ships, but  it  was  quite  possible  that  some  of  the  apparatus  supplied 
to  the  Admiralty  had  been  fitted  to  those  ships.  The  company 
never  asked  the  Admiralty  what  they  did  with  the  apparatus 
supplied  to  them.  Besides  the  letters  which  had  been  produced  there 
were  no  other  documents  relating  to  the  Australian  battleships. 
All  orders  passed  through  his  hands  or  were  brought  to  his  notice 
before  they  passed  into  the  company's  books,  so  that  he  would 
know  what  documents  existed.  There  were  eight  field  sets  for 
Australia  in  all,  and  the  orders  for  these  came  from  the  War  Office. 
In  those  orders  there  was  an  indication  that  they  would  be  paid 
for  by  the  Commonwealth  of  Australia,  but  he  did  not  remember 
that  their  destination  was  mentioned.  Altogether  there  were  12 
field  sets,  four  of  which  were  for  the  War  Office  and  eight  for 
Australia.  Four  of  the  eight  were  ordered  on  January  2.")th,  1913, 
and  they  had  not  paid  the  plaintiff  in  respect  of  those.  He  did 
not  know  where  the  other  four  went  to. 

In  cross-examination,  Mb.  Gobdon  Hewaet  produced  certain 
letters  which  he  submitted  to  the  witness  with  the  observation 
that  he  did  not  wish  to  read  them  aloud  owing  to  circum- 
stances which  had  already  been  stated.  After  the  witness  had 
Inspected  the  letters,  he  said  he  had  never  had  any  communication 
with  the  Admiralty  with  regard  to  supplying  apparatus  for  the 
Anstralian  ships. 

A  letter  and  a  reply  which  followed  it  from  Mr.  Godfrey  Isaacs 
were  submitted  to  the  witness,  and  he  was  asked  by  Mr.  Hewart 
whether  after  having  read  them  he  had  any  doubt  that  the  appa- 
ratus installed  in  the  Australian  ships  were  apparatus  manufac- 
tured by  the  Marconi  Co.  Witness  replied  that  he  should  think  it 
very  unlikely  that  any  considerable  portion  would  be  manufac- 
tured by  the  company.    The  proportion  would  be  very  small. 

In  further  cross-examination,  the  witness  said  he  did  not  think 
the  company  were   supplying  complete  apparatus  since  1899  or 
1900.     They  had  supplied  particular  portions  of  the  apparatus. 
Mb.  Hewabt  :  An  important  part  of  the  installation  is  called 
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the  condenaer,  is  it  not  ? — Yes  :  we  supply  oondenserH  and  detectors, 
or  reoeivers,  as  we  should  call  them,  to  the  Admiralty  for  use  on 
board  ships. 

Mr.  Hkwakt  :  I  suggest  that  the  price  of  a  condenaer  and 
receiver  would  be  about  £100  a  ship  ?— No  ;  the  price  would  be 
from  £10  to  £17  for  a  detector  and  condenser. 

Do  yon  suggest  that  the  price  of  a  condenser  and  receiver  would 
not  be  more  than  £17  .'—Certainly.  I  cannot  say  the  price  of  an 
Admiralty  set,  because  I  do  not  know  how  they  are  made  up. 

Yon  know,  if  you  supplied  it,  the  cost  of  a  set  would  be  about 
£400  .'—That  would  depend  upon  the  size  of  the  installation. 
Some  are  more  powerful  than  others.  A  small  one  would  be  from 
£400  to  £500,  and  for  larger  ships  the  cost  would  go  up  to,  and 
beyond,  £1,000. 

Supposing  it  were  held  that  Mr.  Hamilton  was  entitled  to  com- 
mission upon  the  apparatus  supplied  by  you  to  the  Admiralty,  do 
you  not  think  you  oould  ascertain  from  your  books,  and  inquiries 
at  the  Admiralty,  the  price  of  the  parts  of  apparatus  you  supplied  .' 
— Our  books  would  not  tell  us,  and  I  do  not  think  the  Admiralty 
would  give  us  any  information  on  the  subject. 

Continuing,  the  Witness  said  that  the  New  Zealand  and  Aus- 
tralian ships  were  f quipped  to  a  slight  extent  with  apparatus 
supplied  by  the  Marconi  Co.  No  doubt  it  would  be  possible  to  find 
what  was  the  total  amount  of  business  done  with  the  Admiralty 
duripg  the  year,  but  there  were  no  records  of  the  names  of  the 
ships.  The  orders  came  from  the  Admiralty  to  the  company 
to  send  the  apparatus  into  one  or  other  of  the  stores.  He  had  a 
conversation  with  Mr.  Hamilton  before  he  went  to  Australia, 
as  to  calling  upon  certain  shipping  agents  in  London,  and  he 
understood  that  he  was  already  in  touch  with  the  shipping  houses 
in  Australia,  but  he  (Mr.  Hamilton)  was  not  largely  interested  in 
raising  the  subsidy  from  £200  to  £250  per  annum. 

Mr.  Pollock  said  that  that  was  the  defendant's  case,  and  he 
submitted  the  correspondencs  with  the  Admiralty  to  the  Referee 
for  his  private  perusal. 

The  Referee,  after  having  read  the  letters,  said  they  did  not 
show  that  there  was  anything  likely  to  follow  which  would  be 
material  to  the  case. 

(7W  ie  conii/Hted.y 

[After  hearing  the  addresses  of  counsel,  the  Referee  reserved 
judgment.] 

Attwell  V,  West  Ham  Cokpobation, 

In  the  Bow  County  Court,  on  July  21st,  before  his  Honour  Judge 
Smyly,  K.C,  there  was  the  fourth  day's  hearing  of  the  action  for 
damages  brought  under  the  Employers'  Liability  Act,  1880,  by 
Arthur  Edwin  Attwell,  an  electrical  labourer,  against  his  former 
employers,  the  West  Ham  Corporation,  for  injuries  received  in  an 
explosion  in  a  transformer  chamber. 

Mr.  C.  T.  Williams  appeared  for  the  plaintiff,  and  Mr.  Kingsbury 
for  the  defence. 

The  man's  duties  were  to  go  round  the  various  transformer 
chambers  and  see  that  everything  was  in  order.  One  day  in  April, 
when  at  Messrs.  Suter,  Hartmann's  premises,  there  was  an 
explosion,  and  he  was  badly  "  shocked "  and  his  arm  was  burned. 
He  had  been  unable  to  work  since.  He  was  never  provided  with 
rubber  gloves.  He  had  no  technical  electrical  knowledge,  and 
knew  very  little  as  to  what  was  right  or  wrong  to  touch  in  a 
transformer  chamber.  He  denied  that  he  had  said  he  had  been  in 
the  employ  of  other  corporations  in  their  electrical  works,  or  with 
firms,  in  the  same  position.  For  five  years  before  going  to  the 
defendants  he  had  been  a  ship's  steward,  and  prior  to  that  a  bar- 
man. He  had  not  the  slightest  training  as  an  engineer,  and  when 
he  entered  their  employ  he  was  paid  30s.  a  week  to  carry  tools. 
He  was  always  under  the  supervision  of  Mr.  Leeoe,  the  foreman. 
After  the  accident  he  used  to  go  round  the  electric  chambers,  and 
report  to  the  foreman  as  to  their  condition,  but  he  never  did  any 
work  ;  it  was  impossible,  as  his  hand  was  dead.  His  reports  seemed 
to  show  that  he  had  been  working,  but  he  was  asked  to  fill  them 
up  like  that  by  the  foreman.  When  with  the  men  on  these  occa- 
sions he  used  "  to  tell  tules,  crack  jokes  and  sing  songs." 

.TUDOE  Smyly  :  It  must  be  very  pleasant  to  be  in  the  employ  of 
the  West  Ham  Corporation. 

This  closed  the  plaintiff's  case,  and  Mr.  Kingsbury,  for 
the  defence,  said  he  would  be  able  to  call  a  witness  to  prove 
that,  so  far  back  as  1907,  Attwell  was  a  clever  electrical 
assistant  with  technical  knowledge,  and  was  employed  in 
erecting  sub-stations  on  consumers'  premises.  When  he  asked 
for  employment  from  the  defendants  it  was  as  a  skilled  man, 
competent  in  all  branches  of  electricity.  On  the  day  of  the 
accident  Attwell  did  not  use  the  gloves  that  had  been  provided 
for  him,  besides  which  he  tried  to  do  work  which  should  only 
have  been  done  when  the  foreman  was  there.  He  worked  after  the 
accident,  and  then  started  staying  awny,  which  was  put  up  with 
for  a  time,  but  finally  the  Corporation  decided  to  put  an  end  to  it. 

])B.  An(ii;.s  Kknnkiiv  said  that  on  May  2nd  the  plaintiff  was  a 
perfectly  sound  man  with  the  exception  of  tremors  of  the  fingers, 
due  to  cigarette  tobacco  poisoning,  as  indicated  by  the  stains  on 
his  fingnrs.     There  was  no  evidence  of  electric  shock. 

Dr.  Huijii  Walsh  ah,  who  had  made  a  special  study  of  elec- 
tricity from  the  medical  side,  said  the  man  could  not  have  had  a 
r,,00ci-volt  electric  shock,  or  he  would  have'  completely  collapsed, 
iostead  of  walking  away  as  he  did. 

Wm.  I.ionki,  Lkkok,  electricity  foreman  to  the  defendants,  said 
he  engaged  plaintiff  as  a  handyman  and  assistant.  lie  showed  him 
round  the  chambers,  and  told  him  what  he  must  touch  and  what 
not.  Gloves  were  provided  for  liim.  Thorp  was  ample  proof 
given  by   the   man   that   he   had   technical  knowledge.     lie  had 


operated  high-tension  switches,  and  when  plaintiff  swore  he  did 
not  know  how,  he  was  tolling  an  untruth.  Where  the  explosion 
occurred  was  behind  the  rail,  where  plaintiff  had  no  right  to  go, 
as  he  knew,  without  witness  being  there.  When  he  was  called 
he  foand  signs  that  a  pot-end  had  been  fusing.  On  the  insulating 
stool  he  found  plaintiff's  bag,  with  his  rubber  gloves  in  it.  Later 
he  saw  the  plaintiff,  who  said  he  felt  quite  all  right,  lie  questioned 
him  about  the  gloves,  and  plaintiff  said  he  forgot  to  use  them. 
The  ease  was  again  adjourned. 


Workmen's  Compensation. 


At  the  Warrington  County  Court,  on  July  22nd,  Mr.  Cellen, 
deputy  fudge,  gave  an  award  under  the  Workmen's  Compensation 
Act  on  behalf  of  the  widow  of  Qeorge  Peplow,  foreman  shunter,  late 
of  Mill  Street.  Deceased  was  killed  by  a  crane  while  in  the 
employ  of  the  St.  Helens  Cable  Co.,  Ltd.,  and  a  claim  was  made 
on  behalf  of  the  widow  and  five  dependents  for  £256.  The  com- 
pany offered  £189,  but  a  compromise  had  been  made,  and  they 
had  paid  £220  into  Court.  The  compromise  was  arranged  because 
there  was  some  doubt  as  to  what  the  wages  of  the  deceaeed  were 
to  be,  he  having  only  been  in  the  firm's  employ  for  one  day  before 
he  was  killed.  The  present  application  was  for  an  award  of  the 
£2-0  paid  into  Court ;  and  the  St.  Helens  Cable  Co.  consented  to 
this  award  and  applied  for  an  indemnity  against  Messrs.  J.  Dolan 
and  Son,  builders,  Napier  Street,  on  account  of  a  legal  liability  by 
them  through  deceased  having  been  killed  by  their  crane,  which 
was  working  on  land  adjoining  the  cable  works.  The  firm  of 
Dolan  consented  to  the  indemnity,  and  an  award  was  made  on 
these  terms,  with  costs  on  scale  B. 


Smoke  Prosecution. 
Another  summons  against  Messrs.  Connolly  Bros,,  cable  manu- 
facturers, of  Mill  Brow,  Blackley,  was  heard  at  Manchester  City 
Police  Court,  on  July  2l8t,  in   respect   of   the  emission  of  black 
smoke  from  their  chimney.    Defendants  were  fined  £3. 


A  Consulting  Engineer's  Contract. 
Judgment  has  been  issued  by  Lord  Hunter,  in  the  Court  of  Session, 
in  an  action  in  which  Thomas  Crichton  Fulton,  consulting  engineer, 
Glasgow,  sued  the  Govan  District  Board  of  Control  for  payment 
of  £21(!,  in  respect  of  professional  services  rendered  by  him  to 
them. 

In  February,  1912,  the  defenders  decided  to  introduce  electricity 
at  Hawkhead  Asylum,  for  certain  purposes.  The  pursuer  was 
appointed  consulting  engineer  for  the  defenders  in  connection  with 
the  carrying-out  of  this  work.  He  was  to  discharge  his  duties  for 
a  sum  of  £155.  The  work  was  finally  completed  for  a  less  sum 
than  the  contract  amount.  The  pursuer  had  been  paid  the  £165 
for  which  he  contracted  to  do  the  work,  and  the  sum  for  which  he 
now  sued — which  was  largely  in  excess  of  the  contract  sum — was 
alleged  to  be  due  in  respect  of  extra  work  done  by  the  pursuer,  for 
which  he  was  entitled  to  special  remuneration.  The  defenders 
pleaded  that  the  pursuer  bad  not  performed  any  duties  for  them 
except  those  of  consulting  engineer  under  his  contract,  and  was 
not  entitled  to  make  any  additional  charge.  The  defenders 
admitted  that  the  pursuer  had  taken  a  good  deal  of  trouble  in 
connection  with  the  Clyde  Valley  Co.  agreement,  and  to  cover  that 
they  tendered  £40. 

Lord  Hunter  gave  decree  for  £40,  with  expenses  to  the  date 
of  the  tender,  March  9th,  1915.  From  that  date  the  defenders 
were  found  entitled  to  expenses. — Edin.  Err).  Dispatch. 


Dissolution  of  Partnership. 
A  settlement  was  announced  to  Mr.  Justice  Astbnry,  in  the 
Chancery  Division,  on  Tuesday,  of  an  action  by  Wm.  Francis 
Morris,  of  11,  Arundel  Square,  Barnsbury,  against  George  Edward 
Tate  and  Frank  Oliver  Mockhouse,  carrying  on  business  in  partner- 
ship with  the  plaintiff  as  the  Acme  Arc  Lamp  and  Engineering 
Co..  Kentish  Town,  claiming  dissolution  of  the  partnership. 

Mr.  Kincjham,  for  the  plaintiff,  who  had  joined  H.M.  Forces, 
said  he  was  24  years  of  age,  and  he  asked  for  dissolution  of  the 
partnership  nnder  an  agreement  of  September,  1913,  and  the  usual 
accounts. 

His  Lordship  said  the  plaintiff  had  put  into  the  business  £250, 
and  he  could  not  now  continue  in  the  business.  He  thought  he 
should  be  treated  generously. 

After  the  parties  had  had  a  conference.  Mn.  Dill  said  they  had 
come  to  terras  which  they  would  embody  in  a  consent  order  for 
dissolntion  as  regarded  the  plaintiff  as  from  that  day  ;  the 
defendants  to  retain  the  assets  and  to  indemnify  the  plaintiff 
against  the  liabilities  of  the  firm  :  the  defendants  to  pay  the 
plaintiff  £200,  £50  now,  and  the  balance  by  three  instalments  at 
two,  fooT,  and  six  months,  with  interest :  no  costs  on  either  side  ; 
and  a  stay  of  all  proceedings. 


An  Floctrical  Nosi|iiito  KxtiTininator.  —  .\n  elec- 
trical engineer  has  discovered  that  mosiiuitoes  are  attracted  by  • 
certain  note  in  harmonic  telegraphy.  lie  covered  the  machine 
with  tiy-papcr.  and  the  mosquitoes  wore  lured  to  their  death  by 
the  musical  note,  He  has  also  found  a  way  to  electrocute  the 
insects  by  using  the  same  note. —  T.  cnii  T.  Aijr. 
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NEW    ELECTRICAL    DEVICES.     FITTINGS 
AND    PLANT. 


Electrical  Driving  in  Cement  Works. 

The  extensive  application  of  electricity  for  driving  cement  works 
machinery  obtains  in  the  Oversea  Dominions  just  as  much  as  in 
this  country.  A  recent  installation  of  electrical  plant  for 
this  purpose  is  that  of  the  Adelaide  Cement  Co.,  of  Adelaide, 
N.S.W.  Gas  engines  were  selected  for  the  prime  movers,  the  in- 
stallation consisting  of  two  :i80-H.P.  four-cylinder  horizontal  gas 
engines,  rnnuing  at  214  B.P.M.,  and  manufactured  by  the 
Premier  Gas  Engine  Co.,  of  Sandiacre,  coupled  to  275-K.v.A. 
"  Witton "  alternators,  supplied  by  the  British  General  Electric 
Co.,  Ltd.,  of  Sydney,  and  constructed  at  Witton,  Birmingham.  The 
gas  producers  were  manufactured  in  South  Australia  by  Messrs. 
Clutterbuck  Bros,  from  designs  prepared  by  their  consulting 
engineer,  Mr.  W.  S.  Saunders. 

Power  is  supplied  to  the  works  motors  at  440  volts,  .50  cycles, 
and  the  generators  are  designed  for  a  power  factor  of  0'725.  There 
are  several  interesting  features  about  this  installation.  In  the  first 
place,  the  two  units  run  in  parallel  without  the  slightest  trouble. 


"WiTTOs"  Altebnatoe  driven  bt  "Pbkmieb"  Gas  Engise. 


This  is  said  to  be  the  only  plant  in  Australia  in  which  three-phase 
gas-driven  alternators  are  run  in  parallel.  Not  only  do  the  sets 
run  satisfactorily  in  parallel  at  no  load  as  well  as  at  f uU  load,  but 
they  run  well  when  one  of  the  cylinders  is  cut  out. 

A  second  point  of  interest  is  the  low  fuel  consumption.  On 
the  ofiScial  tests,  the  weight  of  fuel  consumed  per  KW.-hour  was 
r22  lb.,  the  fuel  used  being  gas  coke.  This  performance  was 
nearly  25  per  cent,  better  than  the  guarantee. 

With  regard  to  governing,  during  the  official  teats  fall  load  was 
thrown  off  the  engines  and  then  switched  on  again  ;  in  both  cases 
the  engines  showed  no  appreciable  variation  of  speed. 

The  electrical  side  of  the  contract  was  arranged,  and  the  plant 
installed,  under  the  supervision  of  Messrs.  Colton,  Palmer  and 
Preston,  who  are  the  Adelaide  agents  of  the  British  General 
Electric  Co.,  Ltd. 

Tungsten  for  Telegraph  Keys. 

A  modest  but  very  essential  part  of  a  telegraph  key  has  recently 
received  the  attention  of  an  American  manufacturer  of  telegraph 
apparatus  and  been  really  improved.  The  little  platinum  contact 
points,  which  have  frequently  been  charged  with  being  the  cause  of 
bad  sending  and  been  pounded  into  a  shapeless  mass  by  glory -seeking 
young  operators,  are  being  displaced  by  tungsten,  which  is  taking 
a  very  prominent  place  in  the  manufacture  of  electrical  devices. 

Tungsten  has  proved  to  be  a  distinct  advance  in  key  construc- 
tion. The  points  never  stick  or  corrode,  and  they  are  practically 
indestructible.  They  are,  moreover,  much  cheaper  than  platinum 
points,  which  is  an  important  consideration.  The  platinum  used 
in  keys  is  one  of  the  most  expensive  items  of  cost  in  manufacture, 
the  value  of  the  metal  required  for  each  key  being,  at  present, 
between  40  and  50  cents  for  standard  requirements.  Tungsten 
points  can  be  made  for  less  than  one-half  the  cost  of  platinum,  and 
this  price  will,  no  doubt,  be  reduced  with  improved  methods  of 
manufacture. — T.  and  T.  Age. 
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of  porcelain  (or  substitute)  fittings  for  electrical  gear,  such  as 
insulators  (high  and  low  tension),  bobbin  insulators,  pulleys,  and 
bases  for  fuses.  Applications  should  be  made  to  the  Board  of 
Trade  i  ntelligenoe  Branch  in  London,  and,  subsequently,  to  the 
British  Consulate,  Milan. 

An  Italian  firm,  through  Messrs.  Wm.  Geipel  &  Co.,  is  inquiring 
for  insulating  material  in  the  form  of  sheets,  sticks,  ko.,  as  a 
substitute  for  ebonite  and  vulcanised  fibre  at  a  low  price.  We  will 
forward  the  address  to  firms  interested  in  the  subject. 

The  Situation  in  Belgium. — A  German  engineer,  who  is 
employed  in  connection  with  the  civil  administration  in  Belgium, 
reports  that  the  engineering  industry  in  that  country  is  passing 
through  gloomy  days,  although  some  makers  of  lathes  and  agricul- 
tural machinery  are  at  work.  A  similar  remark  applies  to  the  elec- 
trical engineering  industry.  Hardly  any  new  machines  are  being 
made  in  the  various  works,  where  repairs  of  rolling  stock  are  being 
carried  out.  The  electricity  supply  and  gas  works  have  of  necessity 
been  compelled  to  restrict  working,  the  street  lighting  is  reduced, 
and  light  industries  are  less  active  than  was  formerly  the  case. 
Most  of  the  electricity  and  gas  works  belong  to  private  companies, 
which  hold  concessions  from  the  local  authorities.  The  Municipal 
Council  of  Brussels — greater  Brussels  consists  of  a  number  of 
independent  communes — owns  the  gas  and  electricity  works,  except 
for  certain  districts.  On  the  other  hand,  the  (English)  Con- 
tinental Gas  Co.,  to  which  belong  the  gasworks  at  Berlin  and 
Hanover,  famishes  gas  and  electricity  to  a  number  of  the  com- 
munes in  Greater  Brussels,  as  well  as  gas  at  Antwerp.  The  scarcity 
of  coal  which  prevailed  last  winter  has  been  overcome,  and  the 
stocks  have  been  replenished,  so  that,  if  the  deliveries  continue,  an 
interruption  in  the  lighting  service  is  not  apprehended  in  the 
coming  winter  through  the  lack  of  coal.  It  is  added  that  the 
light  and  power  stations  are  employing  almost  the  same  number 
of  workers  as  in  peace  time,  and  that  the  number  of  connections 
has  increased  owing  to  the  total  cessation  of  supplies  of 
petroleum. 

Shell-Making  at  .—Mr.   V.    Delebecque    informs  us 

that  in  his  district  a  Committee  was  formed  three  weeks  ago  to 
look  into  the  matter  of  the  production  of  shells,  of  which  he  is  a 
member,  and  his  assistant,  Mr.  Blandford,  is  hon.  draughtsman  ;  in 
the  short  time  which  has  elapsed  a  number  of  lathes  have  been 
selected,  the  attachments  for  them  have  been  arranged  for,  a 
suitable  building  for  housing  them  has  been  found,  and  in  all 
probability  within  the  next  month  a  factory  capable  of  turning 
out  a  large  number  of  45  shells  a  day  will  be  in  full  operation. 

British  Insulated  &  Helsbj  Cables,  Ltd.— In  the  course  of 
a  recent  reference  in  this  column  to  the  work  that  this  company 
has  in  hand,  it  was  stated  that  some  orders  had  been  transferred 
to  the  United  States  ;  we  have  since  ascertained  that  this  state- 
ment was  erroneous,  as  no  such  transfer  of  orders  has  taken  place, 
and  we  withdraw  it  unreservedly. 

TVireless  in  the  War. — Signer  Marconi,  who  is  a  Lieutenant 
in  the  Italian  Engineers,  has  been  in  London  for  a  short 
stay,  on  importaot  business.  He  states  that  the  Italians  are 
using  wireless  telegraphy  freely  in  the  field,  for  directing  the  fire 
of  big  guns,  and  that  wireless  telephony  has  been  found  of  consider- 
able use  at  sea,  particularly  in  the  British  Navy. 


Trade  Openings  Abroad.— ECUADOR.— An  agent  in  Guaya- 
quil wishes  to  represent  manufacturers  of  electrical  goods.  Appli- 
cations should  be  msuie,  in  the  first  instance,  to  the  Board  of  Trade 
Commercial  Intelligence  Branch  in  London,  and,  subsequently,  to 
the  British  Consulate,  Guayaquil. 

ITALT.— A  firm  with  branches  at  Florence,  Geneva  and  Turin, 
wishes  to  secure  repreeentation  of  United  Kingdom  manufacturers 


BUSINESS   NOTES. 


Holidays.— The  factory  of  the  "  Z  "  Electric  Lamp 
Manupactubing  Co,,  Ltd.,  at  Southfields,  S.W.,  will  be  closed 
for  August  Bank  Holiday  week  (from  2nd  to  7  th  inclusive).  A 
small  staff  will  deal  with  urgent  matters. 

The  factory  of  the  'Omega"  Electric  Lamp  Co.,  Ltd.,  at 
Hammersmith,  will  be  closed  from  Monday,  August  2nd,  to  Satur- 
day, August  7th,  inclusive,  for  the  annual  holiday. 

Messes.  J.  H.  Tuckbe  &  Co.'s  works  and  offices  will  be  closed 
from  Friday  night,  the  30th  inst.,  untU  Wednesday  morning, 
August  4th. 

Prices    Advance.— The  Liverpool  Electric  Cable 

Co.,  Li*.,  of  Linacre  Lane,  Bootle,  announces  altered  discounts  to 
the  trade  for  Association  and  non-Association  rubber-insulated 
wires  and  cables,  consequent  upon  the  continued  advance  in  raw 
materials. 

Liquidations  and  Dissolutions.— Bryant  Trading 

Syndicate,  Ltd.— This  company  is  winding  up  voluntarily,  for 
the  purpose  of  reconstruction,  with  Mr.  A.  C.  Vincent,  of  10, 
Pancras  Lane,  E.C.,  as  liquidator.  A  meeting  of  creditors  is  called 
for  August  3rd.  .      . 

Aluminium  Patent  Nonflux  Soldbe.— A  meeting  wiu  be 
held  on  August  26th,  at  10,  Camomile  Street,  E.C.,  to  hear  an 
account  of  the  winding  up  from  the  liquidator,  Mr.  C.  Waterhouse. 

Bessemeb  &  Redman,  Newton  Abbot  and  Torquay.- Messrs. 
Robert  Redman  &  H.  A.  Bessemer,  electrical  engineers  and  con- 
tractors, have  dissolved  partnership  as  from  December  31st,  1914. 
The  business  wUl  be  carried  on  by  H.  A.  Bessemer,  who  wiU  attend 
to  debts. 

Outin«'.— A  numbrr  of  the  employes  of  the  Anchor 
CABLE  Co""had  ai  enj.yab'e  outing  a  f»w  days  ago  to  Gathnrrt, 
where  tea  was  served  and  a  bjwliag  match  was  played. 
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Tnule  AniioinKTiiieiits.— Mr.  Wm.  Palmku,  of  880, 

Pulham  Palace  Road,  S.W.,  has  resiRned  his  poeition  as  salea 
raanasrer  with  the  Anglo-Colonial  Engineering;  Co.,  Ltd.,  13,  City 
Road,  E.G.,  and  by  mutual  arrangement  with  the  company  has 
withdrawn  the  agency  for  motors  made  by  the  Nya  Koerenade 
Elektriska  A.  B.  Ludvika,  Sweden,  from  their  buBinesK,  and  is 
working  it  on  his  own  account  from  the  above  address.  He  holds 
good  stocks  of  standard  machines. 

Mb.  Francis  Hdsiiand,  A.M.I.E.E.,  late  director  of  Electrical 
Contracts  and  Maintenance  Co.,  Ltd.,  has  been  appointed  managing 
director  of  F.  Husband,  Ltd.,  and  all  inquiries  should  be  addressed 
to  the  firm  at  Craven  House,  Kingsway,  W.C.  The  business  carried 
on  will  be  electrical  manufactures  and  supplies  to  the  trade. 

Mk.  Geo.  B.  Cbook.4^tt  has  entered  into  a  working  arrangement 
with  Messrs.  Douglas  Primrose  &  Co.,  li;:i,  Hope  Street,  Glasgow,  and 
has  transferred  to  that  firm  the  agencies  which  he  held  on  behalf 
of  Messrs.  Frankenburg  &  Sons,  of  Salford,  and  the  Jackson  Electric 
Stove  Co.,  of  London.  Messrs.  Douglas  Primrose  .t  Co.  have  a  special 
office  staff  and  ample  store  room  for  dealing  with  agency  work. 

The  Walsall  Electrical  Co.,  Ltd.,  67,  Bridge  Street,  Wal- 
sall, inform  us  that  they  have  been  placed  on  the  War  Office  list 
as  suppliers  of  small  meters  as  used  on  charging  boards  and  in 
connection  with  signalling  apparatus. 

Trade  between  tlie  l.K.  and  Russia.— An  arrange- 
ment has  been  concluded  between  His  Majesty's  Government  and 
the  Rassian  Government  for  the  reciprocal  waiver  of  Consular  fees 
in  connection  with  the  issue  and  legalisation  of  certificates  of 
origin  for  goods  sent  from  the  United  Kingdom  to  Russia,  and 
rice  rprsd.  This  arrangement  is  to  come  into  force  on  August  Ist. 
— Finune'ial  Kews. 

C'atalos'iies  and  Lists. — Mr,  Sherard  Cowper-Cole.s, 

1  and  2,  Old  Pye  Street,  S.W.— Leaflet  describing  the  Cowper-Coles 
regenerative  electro-galvanising  process  for  depositing  zinc  on  iron 
and  steel. 

The  Homogeneous  Lead  Co.\tin(;  Co.,  1  and  2,  Old  Pye  Street, 
Westminster,  S.W. — Illustrated  circular  respecting  their  homo- 
geneous protective  lead  covering  for  iron  and  steel  surfaces. 

M.  Paul  Gadot,  Porte  Champerret,  Levallois-Perret  (Seine). — 
Catalogues  No?.  1  and  2,  with  supplement,  describing  the  Paul 
Gadot  accumulators,  and  electric  lighting  apparatus  for  auto- 
mobiles, &c. 

Messes.  Haylock  i:  Haslett,  63.  Queen  Victoria  Street,  E.C. 
— Leaflet  showing  the  "Penlite"  flash  light,  for  the  waistcoat 
pocket. 

Electrical  Appabatus  Co.,  Ltd.,  Vauxhall  Works,  South 
Lambeth  Road,  S.W. — The  following  new  E.A.C.  leaflets  have  been 
issued:— H17A  (Field  Regulators)  superseding  H17  ;  H19P/1 
(D.C.  Pillar  Panels)  superseding  H19P  ;  H24/1  (D.C.  Multiple 
Lever  Starters)  superseding  H24  ;  Hl'5  (D.C.  Automatic  Control 
Gear)  superseding  H25/I,  H25/a,  H2ob,  H26/1,  H27  :  H-tO/I  (Iron- 
clad Switchgear)  superseding  H40  ;  H41/2  (Ironclad  Switchgear) 
anpersedlng  H41/1  ;  H42/2  (Auto-Transformer  Starters)  super- 
seding H42/I  ;  H43/2  (Star-Delta  Starters,  &c.)  superseding  H43/1  ; 
H44/1  (Slip-Ring  Motor  Starters  and  Controllers)  superseding  H44  ; 
H45/1  (A.C.  Motor  -  Control  Units)  superseding  H4r).  Leaflet 
H29  has  been  withdrawn  from  circulation.  The  leaflets 
are  fully  illustrated,  and  contain  tabulated  data  relating  to 
dimensionp,  shipping  weights,  prices,  &c. 

The  Edison  &  Swan  United  Electric  Light  Co.,  Ltd., 
Ponder's  End,  Middlesex. — Leaflet  No.  A  3,112,  describing 
''Ediswan"  circuit-breakers,  types  W  and  E,  with  prices;  also 
revised  booklet  on  "  Eliswan  "  "Kingolite"  patent  upright  candle 
lamps,  shades,  &c.,  and  a  leaflet  on  Ediswan  electric  fans. 

The  Ckessall  Manufacturing  Co.,  40  and  41,  Staniforth 
Street,  Birmingham. — Card  illustrating  woven  asbestos  resistance 
and  heating  nets,  with  sample  attached. 

The  British  THO.^rsoN-HousTON  Co  ,  Ltd.,  Rugby. — Price  list 
No.  5.111  on  air-break  Y-Delta  starting  switches  for  use  with 
three-phase  sfinirrel-cage  induction  motors  up  to  25  H.p. 

Camebon  Sales-Obganisation,  9-10,  Southampton  Street, 
W.C. — Leaflet  describing  the  "Junior"  bell-ringing  transformer 
and  porcelain  clamp  bushing. 

Messrs.  David  Rowell  &  Co.,  Ltd.,  33,  Old  Queen  Street, 
Wastminster. — Reference  list  of  fencing,  staircases  and  construe 
t  oaal  steel  and  iron  work.  ^ 

The  New  System  Private  Telei'hone  Co.,  Ltd.,  143-145, 
Great  Portland  Street,  W. — Postal  card  ;•«"  intercommunicating 
telephones." 

liicenees  to  Trade. — The  following  statement  by  the 
War  Trade  Department  in  regard  to  the  granting  of  licences  to 
trade  has  appeared  in  the  'I'impx  : — 

"  All  applications  for  licences,  of  which  a  very  large  number, 
abont  2,000,  are  received  each  day,  are  registered  and  then  sent  to 
the  Trade  Clearing  House.  The  Trade  Clearing  House  has  collci:ted 
and  collated  a  huge  maBs  of  information  about  trading  firms, 
especially  in  neutral  countries.  This  Houpe  reports  as  to  whether 
there  is  anything  against  either  the  consignor  or  consignee,  and 
no  application  is  considered  without  reference  to  this  information. 
Many  of  the  applications  go  next  to  a  Govcrnnicnt  Department, 
e.(j.,  the  War  Office,  the  Admiralty,  the  Hoard  of  Trade,  the  Hoard 
of  Agriculture,  the  Ministry  of  Munitions,  and  arc  then  referred 
to  a  special  sub-committee  when  such  a  Huh-committce  citistfl.  No 
licence  is  granted  in  these  rases  without  a  recommendation  from 
the  Department  or  sub-committee  concerned,  and  no  licence  is  ever 
granted  against  a  recommendation  to  the  contrary  from  those 
(juarterB. 

"The  work  of  the  War  Trade  Department  is  thus  carried  out 
with  exact  and  scrupulous  oare.    All  pomible  diipatoh  is  czercisod. 


but  a  careful  investigation  of  an'  application  for  a  lioenoe  is  not 
always  compatible  with  great  speed.  Mistakes  no  doubt  do  occur, 
but  it  is  claimed  that  they  are  few  in  number,  and  that  every 
possible  care  is  taken  to  prevent  them.  The  strictest  oversight 
and  supervision  are  exercised.  ' 

Book  IVotices. —  Tlie  I'nii'ersal  Direrlory  of  Railwai/ 
O/licialx,  19 IB.  Compiled  under  the  direction  of  S.  Richardson 
Blundstone.  London  :  The  Directory  Publishing  Co.  10s. — This 
directory  has  now  reached  its  twenty-first  year  of  publication. 
The  sectional  arrangement  of  the  contents  is,  as  usual,  convenient, 
but  the  war  haa  naturally  had  its  effect  upon  the  directories  which 
deal  with  undertakings  on  the  Cjntinent.  The  editor  announces 
that  the  war  has  made  it  necessary  to  omit  the  sections  relating  to 
the  railways  of  Austria,  Germany,  Hungary,  and  Turkey,  and  for 
the  same  reason  the  sections  relating  to  tne  railways  of  Belgium 
and  certain  parts  of  France  have  not  been  corrected.  The  informa- 
tion relating  to  the  railways  at  home  and  abroad,  also  the  tram- 
ways in  the  United  Kingdom,  and  their  peixunnel,  is  revised  as 
usual,  and  altogether  the  directory  is  a  very  useful  one  for  those 
who  have  dealings  with  the  great  railway  systems  of  the  world. 

Manual  of  KU'ctrical  I'ndertaltiiios  and  Directory  of  OlIiciaLt, 
1915-16.  By  E.  (iarcke.  London:  Electrical  Press,  Ltd.  21s. 
net. — The  nineteenth  annual  edition  of  this  well-known  work 
contains  all  its  usual  features  particularising  the  electrical  under- 
takings of  this,  and  many  other  countries,  their  finances,  and  their 
persounrl.  Altogether  it  consists  of  2,000  pages  and  contains  48 
maps.  One  of  the  latter  is  a  large  revised  map  of  the  United 
Kingdom,  showing  the  situation  of  all  lighting,  power  and 
traction  undertakings.  The  "  Survey  of  the  Year  "  contains  a  good 
deal  of  comment  relating  to  the  war  and  war  eft'ects  upon  electrical 
undertakings,  and  a  couple  of  articles  describe  the  electrical 
position  in  Belgium  and  Germany  as  it  was  before  the  war. 

"  The  £;!.r/i«>'?r  Directory."     London:  The  Engineer. 

"  Science  Abstracts,"  A.  and  B.  Vol.  XVIII,  part  7.  July  26th, 
1915.     London  :  E  &  F.  N.  Spon.     Price  Is.  6d.  each. 

"  Proc/iP(li)i(is  of  the  New  Sonth  Wales  Institute  of  Engineers." 
Vol.  XX.KI,  No.  3.     July  23rd.     Cardiff  :  The  Institute.     Price  6f. 

Bankrnptc.v  I'roceedinjis. — Herbert  Page,  electrical 

engineer,  trading  as  "Smeeton  &  Page,"  at  63,  Queen  Victoria 
Street,  E.C,  and  residing  at  32,  Marlborough  Road,  Chiswick. — 
The  first  meeting  of  creditors  was  held  last  week  at  the  London 
Bankruptcy  Court.  Mr.  Egerton  S.  Grey,  OflBcial  Receiver, 
reported  that  the  debtor  had  stated  that  he  commenced  business  in 
1891  at  CiS,  Queen  Victoria  Street.  EC,  in  partnership  with  another 
person,  who  retired  from  the  firm  in  1894.  The  debtor  continued 
the  trading  alone,  but  under  the  same  style  of  "  Smeeton  &  Page," 
and  he  attributed  his  failure  to  bad  trade,  the  builders'  lock-out  in 
the  early  part  of  1914,  lack  of  capital,  and  the  war.  In  the 
absence  of  any  offer,  the  case  was  left  in  the  hands  of  the  OflScial 
Receiver,  to  be  wound  np  in  the  ordinary  course  of  bankruptcy. 
The  public  examination  of  the  debtor  is  fixed  for  September  7th. 

For  Sale. — By  order  of  the  P.M.G..  tenders  are  invited, 
up  to  10  a.m.,  August  11th,  for  Plant  and  Machinery  now  at  the 
Head  P  <>.,  Manchester.  Particulars  are  given  in  our  advertisement 
pages  to-day. 


LIGHTING  and  POWER  NOTES. 


Australia. — The  Sydney  Municipal  Council,  in  con- 
nection with  the  construction  of  the  State  railways,  is  recnm- 
mended  to  supply  Messrs.  Norton  Griffiths,  Ltd ,  with  electricity 
for  purposes  other  than  lighting  at  not  greater  than  Id.  per  unit, 
provided  Messrs.  Norton  Griffiths,  Ltd.,  take  the  whole  of  the 
electrical  energy  required  by  them  in  the  metropolitan  district  of 
Sydney  from  the  City  Council ;  the  arrangement,  so  far  as  the 
supply  for  the  State  railway  is  concerned,  is  to  include  the  pro- 
vision by  the  company  of  the  necessary  cables  between  the  Council's 
sub-stations  and  the  railway. 

The  Manilla  (N.S.W.)  electricity  supply  is  now  complete,  and  it 
was  expected  to  commence  the  supply  at  the  commencement  of  the 
month. 

The  Walgate  (N.S.W.)  Municipal  Council  has  decided  to  submit 
the  (juestion  of  adopting  an  electricity  supply  scheme  to  a 
plebiscite  of  ratepayers. 

The  Balmoral  Shire  Council  (Queensland)  is  considering  the 
question  of  lighting  the  Shire  by  electricity. 

The  Kynoton  (Victoria)  Shire  Council  has  instrncted  Mr.  V.  J. 
Crowley,  consulting  engineer,  to  submit  a  report  on  the  proposed 
electric  lighting  of  Trcntham. 

The  Blue  Mountains  Sliire  Council  has  approved  of  the  draft  Bill 
to  be  submitted  to  the  N.S.W.  Parliament,  empowering  the  Council 
to  raise  a  loan  of  £20,000  to  finance  an  electric  lighting  scheme. 
It  is  proposed  to  have  a  generating  station  at  Wentworth  Falls  ; 
for  street  lighting  there  will  be  installed  :i6.'i  50c  i".  lamps  and 
11  100  o.r.  lamps. —  Ti-ndrn. 

The  construction  of  the  tunnel  under  Sydney  Harbour.,  between 
Long  NoHO  Point,  Balmoral  and  Greenwich,  for  the  purpose  of 
carrying  the  cables  from  the  now  power  house  at  Whitley  Bay  to 
the  North  Sydney  sub-station,  is  being  seriously  impeded  by  an 
inrush  of  water,  which  has  risen  to  within  2f>  ft.  of  the  surface  of 
the  shaft.  The  tunnel  has  already  taken  nearly  two  years  to  build 
abont  half  of  the  length,  the  oonstruotion  havinir  been  often 
impeded  by  the  water  diflloulty, — Sydney  Daily  Telegraph. 
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Bath. — Price  Increase. — ^The  T.C.  has  decided  that 
the  oharges  for  electricity  are  to  be  increaeed  by  10  per  cent, 

Bridjre  (Kent). — The  R.D.C.  has  consented  to  the 
Canterbury  T.C.  extending-  ita  mains,  so  as  to  supply  current  to 
premises  at  the  village  of  Harbledown. 

Bristol. — Year's  Working. — For  the  year  ended  March 
8lBt  last,  the  Corporation  electricity  undertakiner  had  a  total 
revenue  of  £116,626  ;  the  workinfr  expenditure  was  £53,574  and 
the  gross  profit  £63,052.  After  meetinfr  interest  and  loan  charg-es 
the  net  profit  was  £13,51t4,  making,  with  balance  brought  forward, 
a  surplus  of  £15,909.  This  has  been  appropriated  as  to  £lri,.")23 
largely  for  capital  purposes  ;  £6,011  has  been  placed  to  reserve, 
and  £6,374  carried  forward.  Mr.  Faraday  Proctor,  the  city  engi- 
neer, reports  that  18,202,166  units  were  sold,  an  increase  of  17  per 
cent.  The  revenue  per  unit  sold  has  fallen  below  IJd.,  and  the 
total  cost  per  unit  sold  to  'OSSd,  The  total  connections  are  equal 
to  796, 3»1  30-watt  lamps,  and  include  19,542  h.p.  of  power  con- 
nections, while  applications  have  been  received  for  some  thousands 
of  additional  h.p.  The  consumers  numbered  5,270,  an  increa.s3  of 
over  500  in  the  year. 

Bur.v. — Loan  Sanction. — The  T.O.  has  decided  to  make 
a  second  application  for  sanction  to  the  borrowing  of  £7,500 
for  electricity  works  extensions.  Sanction  has  already  been 
received,  but  in  view  of  the  war  the  L.G.B.  has  intimated  that 
another  application  should  be  made  before  the  money  is  spent. 

Canada. — The  Alberta  Hydro-Electric  Co.,  which  pro- 
poses to  construct  a  series  of  dams  on  the  Bow  River,  within  the 
city  limits,  for  the  production  of  electric  power,  has  made  an  offer 
to  supply  power  to  Calgary  at  the  following  rates  : — 4,000  h.p. 
at  $22  per  HP.  ;  the  next  1,000  H.p.  at  $21  ;  the  next  1,000  H.P.  at 
820;  the  next  6,000  H.P.  at  $19.  The  company  asks,  at  the 
end  of  the  five  years,  for  a  minimum  of  10,000  h.p.  on  a  renewed 
contract  at  the  same  prices. 

In  connection  with  the  enlargement  of  the  Montreal  aqueduct 
and  the  generation  of  power  for  pumping  and  lighting  purposes, 
the  Board  of  Control  has  submitted  an  estimate  of  the  cost  of  the 
scheme.  This  is  put  at  $l,.iOO,000,  but  the  expenditure  will  not 
be  mide  for  a  considerable  time. —  Canadian  Fleotrical  Xewt. 

C'liislehurst. — Price  Increase. — The  U.D.C.  has  been 
notified  by  the  Chislehurst  Electric  Supply  Co.  that  the  charges 
for  electricity  will  be  increased  by  10  per  cent,  from  the  June 
quarter,  this  will  bring  the  rate  chargeable  up  to  nearly  Sd.  per 
unit,  which  is  the  maximum  price  under  the  company's  prov. 
order. — Eltham  Times. 

I'outinental.  —  Russia.  —  The  Petrograd  T.C.  has 
prepared  a  report  on  the  purchase  of  the  electrical  concessions 
in  the  town.  A  scheme  is  to  be  prepared  for  combining  the  various 
electrical  concerns  that  will  be  taken  over  by  the  town  between 
the  years  1917  and  1918  ;  the  Belgian  and  the  "  1886  "  electrical 
concerns  are  both  differently  equipped,  and  the  exploitation  of 
such  differently  equipped  installations  would  involve  the  extension 
of  the  stations  and  the  systems  of  all  three  cr>ncerns,  including 
the  existing  town  establishment,  independently,  which  would  mean 
an  uneconomical  expenditure  of  the  town's  money  in  the  future. 
Parallel  with  the  preparation  of  a  project  of  expenditure,  a  tech- 
nical and  commercial  scheme  for  exnloitation  must  be  formed 
suitable  to  the  town's  requirements.  It  mast  also  be  remembered 
that  all  the  electrical  concerns  in  the  capital  will  not  pass  into 
the  hands  of  the  town  at  the  same  time  ;  in  any  case,  it  will  be 
necessary  to  proceed  with  the  conversion  and  extension  of 
the  electrical  installations  by  May,  1917.  The  Town  Board, 
therefore,  submits  to  the  Town  Duma  that  a  special  committee  be 
appointed  for  the  preparation  of  the  vaiions  measures  involved  in 
the  project  suggested. 

(.'oveiitry. — Proposed  Loan. — The  E.L.  Committee  of 
the  T.C.  has  recommended  the  Council  to  apply  for  a  loan  for 
extensions  at  the  works,  estimated  to  cost  £91,417,  subject  to 
certain  assurances  from  the  Government.  This  has  been  agreed  to 
by  the  Council.  The  extensions  are  necessary  to  meet  the  demands 
of  firms  engaged  upon  Government  work,  and  the  Council  desires 
a  Government  guarantee  against  loss  on  capital  account  in  the 
event  of  a  cessation  of  the  additional  demand  for  power. 

Crayford  (Rent), — Public  Lighting. — The  P.C.  has 

received  from  the  West  Kent  Electric  Supply  Co.  an  offer  to  light 
the  new  estates  at  Barnes  Cray  and  Northumberland  Heath  with 
80-C.P.  lamps  at  65-yard  intervals,  at  £2  2s.  each  per  annum,  on  a 
five  years'  agreement,  and  with  100-c.p.  lamps  at  £2  6s.  each,  the 
standards  to  become  the  property  of  the  Council  at  the  end  of  the 
contract  term.  The  company  is  to  be  asked  to  quote  for  80  and 
100-c.P.  lamps,  at  60yard  intervals. 

Croydon. — Year's  Working. — The  report  of  the 
borough  electrical  engineer  (Mr.  A.  C.  Cramb)  on  the  working  of 
the  electricity  undertaking  shows  that  the  total  expenditure  was 
£43,201,  a  decrease  on  the  preceding  year  of  £2,734.  The  reserve 
and  renewals  funds  stand  at  £2t),870,  as  compared  with  £39,000 
three  years  ago.  The  surplus  on  the  year's  working  was  £2,595. 
In  the  present  year  an  increase  of  £10,000  to  £11,000  in  working 
expenses  is  anticipated,  of  which  the  increased  cost  of  coal  will 
account  for  not  less  than  £9,000. 

Darlington.— Loan  Sanction. — The  T.C.  has  received 
sanction  to  a  loan  of  £26,000  for  electricity  purposes  in  respect  of 
Government  work  ;  the  total  loan  applied  for  was  £34,000. 


Exeter.— Refuse  Destructor.— The  T.C.  has  decided 
not  to  apply  at  present  to  the  L.(!.B.  for  a  loan  for  the  construc- 
tion of  a  refuse  destructor,  the  Board  having  intimated  that  a  local 
inquiry  would  be  held  if  desired,  with  a  view  to  a  loan  being 
sanctioned  when  circumstances  permit. 

Faversliani.— The  T.C.  has  decided  to  extend  the 
mains  so  as  to  supply  current  to  the  milling  firm  of  Messrs.  T. 
and  T.  G.  Gillett. 

Fleetwood. — The  Electricity  Committee  has  received 
complaints  from  the  Electrical  Contractors'  Association,  the  Elec- 
trical Trades  Union  and  the  Fleetwood  Chamber  of  Trade  regard- 
ing the  carrying  out  of  private  installation  work  by  employ(^s  in 
the  Council's  electricity  department,  and  has  decided  to  take  no 
action  in  the  matter. 

C;illin»'liam    (Rent).— School  Lighting. — The  T.C. 

has  offered  to  install  the  E.L.  and  supply  current  for  lighting  at 
the  non-provided  schools  in  the  borough  at  (id.  per  unit,  this  to 
cover  the  cost  of  current  and  hire  of  installation  and  fittings. 

(lilaSii'Ow. — Year's  Working. — The  annual  report  of  the 
electricity  department  shows  that  the  gross  revenue  was  £40.",.372, 
and  the  working  expenditure  £2IS,517,  leaving  a  net  revenue  of 
£186,854.  Last  year's  net  revenue  was  £177,417.  Interest  and 
loan  charges,  kc,  totalled  £134,568,  leaving  a  balance  on  the  year's 
working  of  £62,2S6.  After  depreciation  of  £52,715  is  written  off 
capital  account,  the  deficit  on  the  year's  operations  is  £459.  Last 
year  there  was  a  surplus  of  £819.  The  revenue  account  shows  an 
increase  of  income  from  all  sources  of  £27,057,  despite  the 
abnormal  conditions  prevailing.  On  the  other  hand,  the  working 
expenses  increased  by  £17,630,  principally  due,  apart  from 
the  larger  output,  to  an  advance  in  wages  to  the  workmen, 
a  general  overhaul  of  plant  and  mains,  increased  rates 
and  taxes,  and  to  a  sum  of  £3,144  in  allowances  granted 
to  those  former  employes  now  on  service  with  H.M.  Forces. 
Contracts  had  been  entered  into  for  the  supply  of  coal  for  next 
year  at  prices  very  considerably  in  advance  of  those  of  last  year. 
Having  in  view  this  serious  addition  in  working  cost,  and  increased 
amounts  payable  for  interest,  sinking  fund,  rates  and  taxes,  and  a 
general  advance  in  the  cost  of  all  materials  required  during  the 
coming  year,  the  Committee  has  decided  to  recommend  that  rather 
than  alter  the  existing  scale  of  charges,  15  per  cent,  be  added 
to  all  accounts  from  the  date  of  last  survey.  The  number  of  con- 
sumers at  May  3l8t,  1915,  was  32,030,  an  increase  of  1,932.  The 
quantity  of  electricity  sold  to  private  consumers  during  the  past 
year  was  85,718,795  units,  an  increase  of  11,730,146  units. 

Ciiodalminn'. — Public  Lighting. — The  T.C.  has  agreed 
to  the  following  offer  for  public  lighting  made  by  the  Urban 
Electric  Supply  Co. : — Average  number  of  units  per  annum  to  be 
taken  as  being  72,480  :  the  average  price  per  unit  at  which  current 
is  now  supplied  to  be  taken  as  being  2'9d.  ;  from  January  1st,  1915, 
to  December  31st,  1915,  the  Council  to  pay  for  each  unit  supplied 
2'9d.  ;  the  units  actually  supplied  and  paid  for  to  be  deducted  from 
the  72,480  units,  and  on  the  balance  (representing  decrease  due  to 
restricted  lighting)  the  Council  will  pay  one-fourth  of  2'9d.  per 
unit,  although  no  light  is  supplied. 

Greenock. — Year's    Working. — It  is    reported   that 

the  electricity  department  has  made  a  profit  on  last  year's  work- 
ing of  £10,000,  which  is  said  to  be  the  largest  in  the  history  of 
the  department. 

Hudder.stield. — Price    Increase. — The    charges   for 

electrical  energy  are  to  be  increased  12i  per  cent.,  commencing 
with  the  next  half-year's  accounts. 

Lelce.ster. — Price  Increase. — The  Electricity  and 
Tramway  Committee  estimates  that  upon  this  year's  generating  costs 
there  will  be  an  increased  expenditure  of  £15,000,  and  recom- 
mends that  from  September  30th  the  charge  for  lighting  be 
increased  by  id.  per  unit,  and  that  the  charge  for  power  be  increased 
by  20  per  cent. — Leicester  DaiUj  Post. 

New  Plant  and  Buildings. — The  members  of  the  T.C. 
recently  inspected  the  new  plant  and  buildings  at  the  Lero  power 
station  and  tramway  car  depot,  which  have  cost  some  £68,000. 
The  station  now  contains  three  1,000-h.p.  and  one  2,000-h.p.  slow- 
speed  550-volt  D.c.  sets,  which  were'  installed  in  the  first  instance, 
a  1,500-H.p.  motor-alternator,  coupled  to  the  Aylestone  S.P.  plant, 
a  1,500-H.p.  exhaust  turbine,  and  two  recently- erected  6,000-H.p. 
three-phase  6,600-volt  turbine  sets  running  at  3,000  k.p.m.  In 
connection  with  the  latter  plant  there  are  two  2,000-H.p.  rotary 
converters,  linking  it  up  to  the  ."i50-volt  direct-current  sets, 
while  a  further  1,000-h.p.  rotary  converter  is  installed  at  the 
Aylestone  station,  to  link  the  latter  up  to  the  three-phase  supply. 
Two  new  water-tube  boilers  have  been  installed,  and  a  new  brick 
chimney,  212  ft.  high,  has  been  built.  The  total  plant  capacity 
of  the  two  Corporation  power  stations  is  nearly  29,000  h.p.,  and 
the  output  during  1914  was  over  19  million  units.  At  the  car  shed, 
the  recent  additions  consist  of  repair  shops. 

London. — Hammersmith. — In  his  report  on  the  year's 
working,  Mr.  Bell,  the  Council's  electrical  engineer,  mentions  the 
difficulty  experienced  in  obtaining  coal  by  the  river,  the  extra  cart- 
age cost  being  Is.  Id.  per  ton,  compared  with  Id.  per  ton  for  trans- 
porting the  coal  from  the  Council's  wharf  to  the  generating  station 
by  the  new  coal  handling  scheme.  Coal  and  cartage  together, 
however,  cost  £90  less  than  in  the  previous  year,  the  coal  cost  per 
unit  being  ■323d.  as  against  ■:>34d.  in  1913-14.  The  output  sold 
from  the  Conncil's  station,  9,523,209  units  compared  with  9,276,365 
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in  the  previous  year,  but  the  maximum  demand  was  only 
4,646  KW.  as  against  fi,162  KW.,  this  being  due  to  not  holding  the 
Olympia  Motor  Show  when  the  highest  load  usually  occurs.  The 
total  units  sold,  which  includes  certain  energy  purchased  by  agree- 
ment, amounted  to  H,717,2r>2  ;  the  gross  profit  was  £2fi,995  as 
against  £28,629  in  the  previous  year,  and  the  net  profit  £3,718  as 
against  £6,386  in  1913-14.  The  department  has  a  reserve  fund  of 
£16,774,  and  in  addition  to  normal  capital  repayments,  has 
written  off  a  further  £12,343. 

L.C.C.— The  Finance  Committee  recommends  the  Council  to 
sanction  the  borrowing  of  £10,188  for  the  extension  of  Poplar 
electricity  undertaking,  being  £3,688  for  mains  and  £6,500  for 
machinery,  The  Treasury  imposes  the  usual  conditions,  and  asks 
that  the  amounts  shall  be  provided  out  of  funds  under  the  control 
of  the  B.C.,  without  resort  to  other  sources  for  the  next  18  months. 

Sanction  is  to  be  given  to  the  borrowing  by  the  St.  I'ancras  B.C. 
of  £15,000  for  the  provision  of  a  5,000-KW.  turbo-generator,  to  be 
repaid  within  15  years,  on  the  understanding  that  the  B.C.  will 
agree  to  repay  within  a  reduced  period,  equivalent  to  one-half 
the  periods  now  unexpired,  but  not  exceeding  15  years,  the  debt 
now  outstanding  on  the  plant  and  machinery,  for  which  a  term  of 
42  years  had  been  granted,  and  which  will,  on  the  introduction  of 
new  machinery,  fall  within  the  category  of  stand-by  or  reserve 
plant. 

The  Council  is  also  recommended  to  sanction  the  borrowing  of 
£4,153  by  the  Stepney  B.C.  for  buildings  in  connection  with  the 
electricity  undertaking  ;  and  of  £2,172  by  the  Woolwich  B.C.  for 
the  supply  of  electricity  to  220  houses,  including  wiring  the  houses, 
forming  part  of  the  Commissioner  of  Works'  housing  scheme  at 
Eltham  ;  also  of  £4,700  by  the  Woolwich  B.C.  for  linking  up  the 
undertaking  with  the  South  Metropolitan  Electric  Light  and  Power 
Co.,  including  £3,000  for  10,000-volt  feeder  cable,  £1,500  for  two 
750-K.v,A.  transformers  and  switchgear,  and  £200  for  a  sub- 
station. 

The  Finance  Committee,  reporting  on  the  application  of  the 
Battereea  and  Fulham  B.C.'s  for  sanction  to  the  borrowing  of 
£5,814  and  £8,376,  in  connection  with  the  scheme  for  linking  up 
the  electricity  undertakings  of  Battersea  and  Fulham  and  Hammer- 
smith, says  that  the  Treasury  raises  no  objection  to  the  loan  in  the 
case  of  Battersea  as  the  expenditure  is  urgently  necessary.  The 
Committee  is  advised  that  the  only  work  which  complies  with  the 
Treasury  requirement  is  that  relating  to  the  linking  up  of  the 
Battersea  and  Fulham  stations,  and  recommends  that  for  the  present 
sanction  shall  be  limited  to  the  cost  of  this  work,  viz.,  Fulham, 
half  the  cost  of  the  main,  £2,618,  and  transformer,  £1,850; 
Battersea,  half  the  cost  of  the  main,  £2,618.  This  is  subject  to  the 
B.  of  T.  approval  of  the  agreement. 

Mansfield. — Proposed  Loan. — The  T.C.  has  applied 

to  the  L.6.B.  for  a  loan  of  £500  for  electric  services.  A  new  five 
years'  agreement  for  the  supply  of  current  has  been  entered  into 
with  the  Tramway  Co. 

Market  Weig'htoii.— E.L.  Scheme. — The  East  Riding 

of  Yorks  C.C.  has  consented  to  a  company  being  formed  to  supply 
electricity  to  the  town,  and  the  laying  of  underground  cables  along 
the  main  roads  in  the  district. 

North  Wales. — The  North  Wales  Power  and  Traction 
Co.,  Ltd.,  has  applied  to  the  B.  of  T.  for  permission  to  erect  20,000- 
volt  overhead  lines  from  the  sub-station  at  Gelli  Ffrydian,  Nantile, 
to  Trevor  Quarry. 

Xorwich. — Year's  Working. — The  report  of  the 
Electricity  Committee  on  the  year's  working  of  the  electricity 
undertaking  shows  gross  receipts  amounting  to  £57,261,  and 
working  expenses  to  £31,010,  leaving  a  gross  balance  of  £26,250 
to  be  carried  to  net  revenue.  The  charges  for  interest  and 
sinking  fund  amounted  to  £18,237,  and  the  balance  carried 
to  appropriation  account  was  £8,013.  The  gross  receipts  for 
the  previous  year  were  £68,764,  and  the  balance  £27.831. 
Out  of  the  balance  of  £8,013  a  sum  of  £4,055  has  been 
expended  in  completion  of  the  scheme  commenced  three  years 
ago,  and  the  balance  of  £3,957  will  be  carried  forward.  For  the 
first  time  in  the  history  of  the  undertaking  the  output  shows  a 
decrease  due  to  the  restricted  public  lighting  ;  the  public  electric 
lamps  number  2,639.  Due  to  more  efficient  working  £706  was 
saved  in  coal  cost,  although  a  higher  price  was  paid,  and  it  is  not 
proposed  to  raise  prices  to  consumers.-  -  £a.«^(V«  Daily  Press. 

Nuneaton. — Street  liioHTiNO.  — The  Electricity 
Committee  has  decided  to  take  over  the  existing  gas  lamp  standards, 
which  would  be  dispensed  with  when  electric  light  was  sub- 
stituted (or  gas,  at  178.  6d.  per  standard. 

Southampton. — Price   Increase. — It  is  proposed  to 

generally  increase  the  price  of  electricity,  by  from  id.  to  id.  per 
anit  in  most  cases,  for  lighting  and  heating.  A  simpler  scale  of 
charges  for  power  supply  is  proposed  to  ba  substituted  for  the 
present  rates  ;  the  prices  for  public  lighting  and  tramway  supply 
are  to  remain  unaltered. 

South  Africa. — The  supply  from  the  Cape  Town 
electricity  works  recently  sufforpd  a  brief  interruption,  the  caupe 
of  which  is  supposed  to  have  been  an  attempt  by  some  person  to 
out  aa  II. 000- volt  cable  supplying  tlie  southern  suburbs.  As  the 
oable  was  alive  at  the  time  it  is  considered  remarkable  that  the 
person  in  quottion  was  not  killed,  and  cfTorti  are  being  made  to 
trace  him. 

Soulhend-on-Sea.— Sewage  Pumping. —The  T.C.  has 

ooniwnted  to  a  distributor  and  branch  main  being  laid,  at  a  cost  of 
£2UI,  to  the  sewage  pumping  stations  in  the  town. 


Stoke-on-Trent. — Wirino  Contracts. — In  a  report  to 
the  T.C,  the  Electricity  Supply  Committee  states  "  That  this  Com- 
mittee cannot  recommend  any  particular  fi  rm  of  contractors,  and 
that  it  be  an  instruction  to  the  engineer  that  when  information 
respecting  wiring  contractors  is  asked  for  by  conBumer.-*,  a  list 
giving  all  the  contractors  in  the  district  be  supplied." 

Trowbridffe. — The  Electric  Supply  Co.  has  applied  to 
the  U.D.C.  for  permission  to  use  overhead  lines  in  order  to  supply 
current  to  the  Isolation  Hospital  in  Bradley  Road. 

Warrins'ton. — Price  Increase. — The  price  of  current 

for  lighting  purposes  and  for  tramways  is  to  be  increased  as  from 
August  Ist  by  1 0  per  cent.,  and  for  heating  and  power  purposes 
(except  in  cases  where  the  price  is  regulated  by  a  coal  clause)  by 
16  per  cent. 

West  Broniwich. — The  Electricity  Committee  proposes 
to  supply  Messrs.  J.  B.  <.^  S.  Lees,  subject  to  agreement,  for  a 
period  of  five  years. 

Wirral. — Pkov.  Order. — The  U.D.C.  has  decided    to 

oppose  an  application,  which  is  to  be  made  to  the  B.  of  T.  by 
Messrs.  Johnson  &  Phillips,  for  a  prov.  order  empowering  them  to 
supply  electricity  for  lighting  purposes  within  the  district  and  to 
apply  for  a  further  order  to  make  an  electric  tramway  for 
passengers  and  goods. 

Worksop. — Price  Increase. — Owing  to  the  war's  effect 
on  the  undertaking,  the  U.D.C.  has  decided  to  increase  the  price  of 
current  by  Jd.  per  unit  for  lighting,  and  by  jd.  per  unit  for  power, 
from  the  end  of  the  present  quarter. 

York. — Loan  Sanction. — The    L.G.B.  in  forwarding 

to  the  T.C.  sanction  of  loans  of  £7,047  for  mains  ;  £1,286  for 
poles,  A:c.,  for  overhead  cables  ;  £4,491  for  rotary  converters,  &c.  ; 
£830  for  static  transformers  ;  £1,(126  for  services  ;  and  £656  for 
buildings,  intimates  that  it  views  with  great  dissatisfaction  the 
action  of  the  Council  in  incurring  expenditure  in  anticipation  of 
sanction,  and  again  warns  the  Council  to  avoid  such  irregnlar 
procedure  in  future. 


TRAMWAY  and  RAILWAY  NOTES. 


Aberdeen. — Year's  Working. — The  annual  report  on 
the  working  of  the  Corporation  tramways  for  the  last  year  shows 
that  the  cars  ran  1,909,009  miles,  and  carried  24,048,816  passengers, 
producing  a  revenue  of  £88,002.  The  working  expenses  were 
£51,525.  The  net  balance  was  £26,509,  and  the  profit  £11,000,  of 
which,  for  the  first  time,  one-third  will  be  available  for  application 
to  the  common  good,  to  the  reduction  of  the  rates,  or  towards 
public  improvements.  The  receipts,  the  manager  points  out,  ore 
still  showing  a  regular  increase.  An  agreement  has  been  entered 
into  with  the  electricity  department  for  a  period  of  five  years  for  a 
supply  of  energy  at  the  rate  of  ■85d.  per  unit  for  the  first  two 
million  and  SOd.  for  any  quantity  beyond,  in  one  year. 

Blackpool. — The  receipts  for  the  Corporation  tramways 
for  the  last  month  were  £7,035,  a  decrease  of  £3,651  compared  with 
the  same  period  last  year.  The  total  receipts  from  April  1st  to 
July  16th  were  £21,232,  a  decrease  of  £7,126,  and  the  paseengerg 
showed  a  reduction  of  935,197. 

Bury. — The  B.  of  T.   has  approved  of  the  Limefield 

and  Jericho  tramways  extensions. 

Canada. — In  connection  with  the  Hudson  Bay  Railway 
scheme,  attention  is  being  directed  to  the  water  powers  of  the 
Nelson  and  Grass  rivers,  both  in  the  vicinity  of  the  railway.  The 
accessible  water  power  of  the  Nelson  river  is  estimated  at 
6  000,000  H.r.,  and  of  the  Gross  river  at  one  quarter  of  that 
amouat. 

Castleford. — The  U.D.C.  has  decided  to  invite  the 
B.  of  T.  to  inspect  the  tramlines  in  Pontefraot  Rood,  the  condition 
of  which  is  alleged  to  be  unsatisfactory. 

Continental.— iTAiiY. — The    .Societ;i    Tramvie    Elet- 

triche,  recently  formed  for  the  construction  of  an  electric  tram- 
way between  S.  Angelo,  Mirandola  Terme,  and  Chignolo  Po,  has 
entered  into  negotiations  with  the  Commune  of  H.  Angelo  with  a 
view  to  the  extension  of  the  original  scheme,  in  the  direction  of 
Milan.  The  society  stipulates  that  the  oommune  shall  bear  an 
adequate  share  of  the  exi)enee8,  both  of  the  construction  and  of  the 
study  of  the  «ew  line.  The  gauge  of  the  tramway  line  is  to  be 
the  same  as  that  of  the  State  railways,  anil  goods  stations  are  to 
bo  constructed. 

A  concession  has  been  secured  for  the  construction  of  an  electric 
tramway  betwscn  Vallo  della  Versa  and  Stradella,  whence  an  eventual 
continuation  will  link  up  with  Pavia  by  traversing  the  new  bridge 
at  Becoa.  The  line  has  a  length  of  10  km.,  ami  its  cost  is 
estimated  at  918,2.><J  lire  for  the  permanent  way,  overhead  installa- 
tion, ka.,  and  about  189,000  lire  for  rolling  stock.— ii'*>ri,sM  Trcnicn 
d'EIHlncito. 

SwiTZKBLANP. — The  progrosi  of  railway  eloctrifloation  in  Swit- 
zerland is  shown  by  the  fact  that  there  are  some  3,000  km.  of 
line  converted  from  steam  to  elootrio  working,  the  energy  being 
supplied  by  local  water-power.  The  first  section  aleotriflod  wa« 
that  of  the  St.  (iothard  tunnel,  of  a  length  of  108  km,        Single- 
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phase  current  is  supplied  at  r.O.OUO  volts  pressure  to  various  sub- 
stations, whence  it  is  stepped  down  for  distribution. 

Spain. — It  is  proposed  to  construct  a  narrow-gaucre  electric  rail- 
way, with  double  track,  from  FonBagrada  to  Ribadeo.  The  line 
will  pass  through  the  valleys  of  Langreo  and  Santa  Eulalia,  and 
terminate  in  the  basin  of  the  River  Eo.  The  concession  for  the 
line  has  been  secured  by  the  Sociedad  Hispano-Belga  de  Ferro- 
oariles,  Mineria  e  Industria. — Industria  c  Iiifeiicionex. 

Croydon. — Year's  Working. — The  report  of  the  Cor- 
poration tramways  for  the  year  ended  March  31st,  1915,  shows 
that  the  total  revenue  amounted  to  £88,614  ;  working  expenses 
were  £70,:107,  and  £1,974  was  absorbed  in  war  allowances  to 
employes,  leaving  a  credit  balance  of  £16,332.  From  this  £7,889 
was  deducted  for  interest,  £7,414  for  sinking  fund  and  £1.686  for 
income-tax,  and  the  net  balance  of  £191  was  placed  to  the  renewals 
fund.  The  reserve  and  renewals  fund  stands  at  £41,643.  Com- 
pared with  the  preceding  year  the  traffic  reoeipts  increased  by 
£2,907,  and  it  was  stated  that  but  for  the  war  a  net  profit  of  £5,000 
could  reasonably  have  been  expected.  Already  the  increase  in 
receipts  for  the  present  year  was  over  £700.  However,  owing  to 
the  increasing  cost  of  coal  there  would  be  an  extra  £3,000  to  find 
this  year  for  current. 

Exeter.— The  B.  of  T.  has  informed  the  T.C.  that  it 
is  not  at  the  present  time  prepared  to  sanction  the  proposed  tram- 
way track  alterations  on  the  Blackboy  Road  route. 

Formby. — Eailway  Extension. — An  inquiry  was  held 
last  week  by  the  Light  Railway  Commissioners  into  the  proposal 
to  run  a  line  to  Formby  headland,  by  an  additional  loop  connecting 
with  the  existing  electric  line  of  the  L.  and  Y.  Rly.  Co.,  running 
between  Liverpool  and  Sonthport.  The  total  length  will  be  seven 
miles,  and  the  cost  £62,650. — ManclieMer  Guardian. 

Glasii'OW. — Feil4J>e  Labour. — The  Tramways  Com- 
mittee has  had  some  difficulty  in  the  selection  of  uniforms  for  the 
large  number  of  women  conductors  now  employed.  The  problem 
has  now  been  solved  and  contracts  have  been  placed  for  a  supply 
of  Black  Watch  tartan  skirts  (large  black  and  green  check)  and 
green  straw  hats  with  medium  brims,  which  will,  it  is  thought, 
harmonise  comfortably  with  the  regulation  green  uniform  of  the 
department. 

Halifax. — Year's  Working. — The  total  revenue  from 
the  Corporation  tramways  for  year  ended  March  31st  was 
£113,170 ;  the  working  expenses  amounted  to  £73,504  ;  interest  on 
capital  to  £10,424  ;  contribution  to  sinking  fund,  to  £12,10G  ;  and  the 
net  profit  to  £16,211.  In  the  previous  year  the  net  profit  was 
£13,643,  and  in  1912-3,  £12,681. 

Leicester. — For  the  Corporation  tramways  the  expenses 
for  the  current  year  are  estimated  at  £30,000  more  than  in  1914, 
due  to  war  allowances,  bonus,  interest  and  sinkiner  fund,  and  extra 
generating  costs.  After  deducting  the  estimated  receipts,  it  is  not 
improbable  there  may  be  a  net  deficiency  of  £19,000,  to  meet  which 
the  Committee  recommends  the  increase  of  fares  on  certain  sections 
of  the  system. — Leicester  Daily  Post. 

London. — L.C.C. — The  Highways  Committee  recom- 
mends that  grants,  estimated  at  £1,189,  be  made  to  certain  officers 
and  employes  in  the  tramway  department  for  special  services  in 
connection  with  the  recent  strike. 

The  High  ways  Committee  also  recommends  that  the  services  of 
Me»srs.  Kennedy  &  Dinkin,  consulting  engineers,  whose  agree- 
ment expired  on  May  3l9t,  1915,  be  retained  for  a  further  period 
of  one  year,  and  thereafter,  subject  to  three  months'  notice,  to 
advise  and  report  as  to  the  esbension  of  the  Greenwich  generating 
station,  and  to  afford  the  Council  whatever  consultative  assistance 
may  be  required. 

The  same  Committee  also  recommends  that  the  President 
of  the  L.G.B.  be  informed  that,  with  a  view  to  avoiding  the 
waste  in  men,  materials  and  money,  due  to  unnecessary  transit 
services  in  London,  the  Council  is  prepared  to  participate  in  a  con- 
ference to  be  held  under  the  chairmanship  of  a  representative  of 
his  department,  with  the  representatives  of  other  traffic  authori- 
ties and  undertakings  ;  and  that  the  Highways  Committee  ba 
authorised  to  take  all  necessary  steps  in  connection  with  matters 
arising  out  of  such  conference,  provided  that  any  arrangement 
oome  to  be  limited  to  the  period  of  the  duration  of  the  war. 

Hackney. — In  view  of  the  delay  in  the  reconstruction  of  the 
existing  tramways  in  Lauriston  Road  and  Church  Crescent,  caused 
by  the  Treasury  restrictions  on  borrowing,  the  L.C.C.  has  decided 
to  remove  the  rails  and  repair  the  paving  where  necessary.  If  this 
is  done  it  will  prevent  the  CouncQ  from  periodically  running  a 
horsed  car  over  the  route  as  required  in  order  to  retain  it§  powers 
over  the  tramways  ;  the  L.C.C.  has  asked  the  B.  of  T.,  under  the 
circumstances,  to  give  an  assurance  that  no  order  under  Sec.  41  of 
the  Tramways  Act,  1870,  declaring  the  powers  of  the  County 
Council  in  respect  of  the  tramways  to  be  at  an  end,  shall  be  made 
while  the  Council  is  prevented  by  H.M.  Treasury  from  obtaining  a 
loan  for  the  purpose  of  reconstruction,  and  the  B.C.  has  been  asked 
to  support  the  Counfil's  application. 

Newcastle-oii-Tyiie. — Year's  Workinh. — The  annual 

report  on  the  Corporation  tramway  undertaking  shows  total 
traffic  receipts  of  £281,851,  an  increase  of  £30,837  on  the  pre- 
ceding year.  The  income  from  parcds  totalled  £1,704,  advertising 
£3,018,  and  from  lighting  £7,719,  making,  with  other  items,  a 
gross  revenue  of  £293,263,  an  increase  of  £32,062.  The  total  working 
expenditure  was  £160,457,  compared  with  £147.552.  an  increase 
of  £12,905,  due  to   £3,970  increased  cost  of  general  repairs  and 


maintenance,  and  £7,437  increase  in  traflic  expenses  caused  by  the 
concessions  granted  to  the  employes  in  August,  but  does  not 
include  £4,364  paid  to  dependents  of  men  on  active  service. 
Interest  charges  amounted  to  £29,574,  and  £5,411  was  paid  in 
income-tax  ;  sinking  fund  charges  were  £43,3.">5  ;  £18,000  was 
allocated  to  relief  of  rates  ;  £6,236  for  motor-'bnses,  and  other 
items  make  a  total  expenditure  of  £73,700,  leaving  £24,822  to  be 
carried  to  the  reserve  and  renewals  fund.  At  the  beginning  of  the 
year  the  reserve  and  renewals  fund  stood  at  £94,337  ;  out  of  this 
had  been  expended  £44.50.'>  :  after  adding  the  present  balance 
the  fnnd  stands  at  £74,6.'i5,  a  decrease  on  the  year  of  £19,682. 

Swansea. — Tramway  E.xtknsioxs. — The  Light  Railway 

Commissioners  have  granted  an  order  authorising  the  construction 
of  additional  tramways  in  the  borough. 

Tottenham. — Uailless  Traction. — The  Metropolitan 
Electric  Tramways,  Ltd.,  has  informed  the  U.D.C.  of  its  intention 
to  promote  in  the  next  Session  of  Parliament  a  Bill  to  revive  the 
powers  nnder  its  Railless  Traction  Act,  of  1913. 


TELEGRAPH  and  TELEPHONE  NOTES. 


British  (able   Sliip    Lost. — The    British   cable  ship 

Strat/icona,  from  Auckland,  has  been  lost  in  the  South  Pacifi;, 
near  the  Fiji  Islands.  The  cable-layer  Iris  sent  a  wireless 
message,  received  at  Suva  on  July  14th,  to  the  effect  that  she  was 
searching  for  the  survivors,  and  had  found  one  boat-load.  A 
second  boat,  believed  to  be  making  for  Tongatabu,  is  unaccounted 
for. 

Secret  AVireless. — The  (ierman  authorities  at  Brussels 
offer  £500  reward  to  anybody  who  will  inform  them  who  is  the 
owner  of  a  mysterious  wireless  station  which  is  known  to  be 
working  at  some  private  house  in  Brussels.  For  nine  months  the 
Germans  have  searched  in  vain  for  the  apparatus,  which  is  known 
to  have  revealed  to  people  in  Brussels  important  war  news. 

Swedish  Wireless  Station. — A  Committee   has  been 

formed  for  the  erection  of  a  wireless  station  at  Karlsborg,  Sweden, 
for  direct  communication  between  Sweden  and  America,  thus 
escaping  the  British  censorship.  The  Chairman  of  the  Committee 
is  the  general  manager  of  the  Swedish  State  Telegraph  Co. 

Throat  Telephones. — At  the  Panama  Exhibition  in 
San  Francisco  demonstrations  are  given  daily  in  the  Mines  Section 
of  telephone  communication  between  the  advanca  or  rescue  party 
and  the  outside  of  the  mine,  in  the  case  of  mine  accidents.  The 
United  States  Bureau  of  Mines  rescue  crew  conducts  the  proceed- 
ings. Each  member  of  the  rescue  party  wears  strapped  to  his 
throat  a  small,  specially  designed  transmitter  and  a  watohcase 
receiver  strapped  to  his  ear.  The  reason  for  this  special  eqaip- 
ment  is  that  a  man,  wearing  any  of  the  different  types  of  oxygen 
helmets  wbioh  cuver  his  mouth  cjanot  use  the  ordinary  ovpe  of 
telephone  transmitter.  The  thrciat  tran-mitti-r  trausuits  speecli 
practically  as  well  as  the  htand  .rd  typ^  of  tel-phone  ins-rument  ; 
it  is  very  small  and  light,  and  is  provided  with  a  soft  rubber  cup 
which  assists  in  holding  it  firmly  against  the  throat. — Fire. 

United  States.— On  July  8th  the  U.S.  Government 
took  possession  of  the  Sayville  radio-station  of  the  Atlantic  Com- 
munication Co.  in  the  interest  of  American  neutrality,  and  to  avoid 
contravention  of  the  Hague  Convention  forbidding  the  establish- 
ment of  a  wireless  station  on  neutral  soil  during  a  war,  as  already 
reported. 

Coincidentally  with  the  taking -over  of  the^ station  by  the 
Government,  it  was  announced  that  the  rate  of  Sl.OO  per  word  to 
Germany  would  be  reduced  one-half  and  the  $1.08  rate  to  Anstria- 
Hungary  to  58  cents  a  word,  plus  the  land  rate  in  both  instances. 
The  Postal  Telegraph  Cable  Co.  has  been  handling  the  work  at 
the  Savville  station.  In  order  to  maintain  its  legal  rights,  the 
Atlantic  Communication  Co.  will  file  a  formal  protest  against  the 
action  of  the  Government. — T.  and  T.  Age. 

Japan. — Wireless  communication  has  been  established 
between  Honolulu  and  Japan,  a  distance  of  3,100  miles.— 
T.and.  T.  Age. 


CONTRACTS  OPEN  and  CLOSED. 

OPEN. 

.4ustralia.— Adelaide.— August  2  jth.    Dry  cells,  earth 

clips,  recording  counters,    and    various    other    instruments    and 
apparatus,  for  the  P.M.G.    See  "  Official  Notices"  July  9th. 

September  let.  Condensers,  testing  sets,  rheostats,  Moise 
sounders,  and  Wheatstone  transmitters  for  the  P.M.G.  See 
"  Official  Notices  "  July  23rd, 
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Perth. — Augrust  2.")th.  P.M.G.  One  ton  of  oruehed  Balammoniac, 
and  1 J  tons  of  steel  galvanised  wire.  See  "  OfiBcial  Notices  "  July 
23rd. 

Ansrost  2.')th.  Common-battery  telephones,  for  the  P.M.G.  See 
"OfiSoial  Notices"  to-day. 

September  29th.  Telephone  switchboard  parts,  for  the  P.M.G. 
See  " Official  Notices"  to-day, 

Sydney. — September  13th.  Council.  A.c.  and  D.c.  electric 
motors.   Specification  (lOs.  6d.)  from  E.L.  Department,  Town  Hall.* 

September  (ith.  Metropolitan  Board  of  Water  Supply  and 
Sewerage.  Centrifugal  pumps  and  electric  motors  at  Richmond 
pumping  station.*     Acting  Secretary,  341,  Pitt  Street,  Sydney. 

Melbouhne. — August  17th.  Electric  lamps,  caps  and  sockets, 
telephone  instrument  parts,  for  the  P.M.G.* 

August  24th.     Telephone  instruments  for  the  P.M.G.* 

August  31st.     Switchboard  parts  for  the  P.M.G.* 

Bristol. — August  23rd.  Corporation.  One  6,000-KW. 
three-phase  steam  turbo-alternator  with  condensing  plant.  See 
"  Official  Notices  "  July  23rd. 

Darlington. — August  4th.  AdditioDs  to  boiler  house, 
electric  power  station,  for  the  T.C.  Mr.  [Geo.  Winter,  Borough 
Surveyor  (returnable  deposit  of  £2  23.). 

July  3l8t.  Corporation.  Three  or  five-ton  lorry  (petrol,  electric, 
or  steam),  with  end -tipping  body.    Bsrough  Surveyor. 

JHiddleton. — August  10th.  Corporation.  Coal  for  the 
electricity  works.  Particulars  from  Mr.  S.  Pauls,  Electrical 
Engineer. 

.\ew  Zealand. — Wellington. — August  11th.  1,500 
red  and  2,000  white  three-conductor  cords,  3  tons  of  bichromate  of 
potash  for  the  Public  Service  Stores  Tender  Board.* 

Rochdale. — August  4th.  Twelve  months'  supply  of 
paper-insulated  cables,  for  the  Electricity  Committee.  Specifica- 
tions (£2  2s.)  from  CI.  C.  Atfchison,  Engineer  and  Manager,  Dane 
Street. 

Sheffield. — July  30th.  Water  service  conduit  screen 
chamber,  penstocks,  valves,  piping,  ko.,  for  the  Electric  Supply 
Committee.    Mr.  S.  E.  Fedden,  General  Manager  and  Engineer. 

South  Africa. — Johannesbi-ro. — August  25th.  8,600 
drawn-wire  spiral  filament  traction  lamps,  spare  parts  for  tramcars, 
for  the  Municipal  Council.* 

September  25th.  For  the  T.C.  Two  turbo-alternator  sets,  con- 
densing plant,  switchgear,  &c.  Specification,  &c.,  on  deposit  of 
£2  28.,  from  Mr.  J.  H.  Dobson,  General  Manager. 

Specifications  for  the  items  marked  *  can  be  seen  at  the  Board 
of  Trade  Commercial  Intelligence  Branch  in  London, 


CLOSED. 

Barrow. — The  T.C.  has  accepted  the  following  tenders 
in  connection  with  an  induced-draught  plant : — 

Chimney. — John  Thompson,  Ltd.,  jgS40. 

Fan.— Davidson  &  Co.,  £206. 

Motor.— British  Thomson-Houston  Co.,  Ltd.,  £234. 

Ash  hopper.— Herbert  Morris,  Ltd.,  £289,  exclusive  of  the  hopper. 

Bristol, — The  Electrical  Committee  of  the  City  Council 
has  entered  into  the  following  contracts  :  — 

(Mty  Foundry  Co.— Boiler  and  furnace  cmtiogs,  £293.  , 

flykes  lit  Sugdon,  Ltd.— Joint  and  junction  boxes,  £508. 

British  Westinghouse  Co.,  Ltd.— AUemating-current  meteri,  £1,B29. 

W.  Lucy  &  Co.,  Ltd. -Fuse  boiea,  £148. 

Ferranti,  Ltd.— Direct-current  meters,  £965. 

Oliver  Arc  Lamp,  Ltd. — Arc  lamp  carbons,  £765. 

Coniston. — The  new  Electric  Supply  Co.,  I,td.,  has 
accepted  the  following  tenders  in  connection  with  the  undertaking ; 

J.  Bell.— Building!. 

J.  Usher.- Pipe  track. 

J.  Gordon  &  Co.— Turbines  and  water  plant. 

(■lasjjow.  —  The  Tramways  Committee  recommends 
acceptance  of  offers  for  special  track  work  from  the  Lorain  Steel 
Co.  and  Messrs.  Edgar  Allen  k  Co. 

Holyhead. — The  U.D.C.  has  accepted  the  tender  of 
Geo.  Watkinson  &  Sons,  Ltd.,  for  .'.00  tons  of  coal  for  the  elec- 
tricity works  during  a  .year,  at  £1  Is.  6d.  per  ton  for  through  and 
through,  and  £1  5s.  per  ton  for  screened  steam. 

Leltli. — Messrs.  Siemens  Bros,  have  secured  the  contract 
for  the  supply  of  Tftntalam  traction  lamps  to  the  B.C.  for  the 
ensuing  12  months. 

London. —  Hattkr.sf,a. — The  B.C.  is  recommended  to 
accept  the  tender  of  Messrs.  E.  Green  k.  Sons,  Ltd.,  for  renewal  of 
parts  of  No.  2  economiser  at  the  electricity  station,  at  £512. 

L.C.C. — The  Highways  Committee  recommends  that  the  chair- 
man and  vioe-ohairman  of  the  ('ommittco  be  severally  authorised 
during  the  summer  recess  of  Ifll5  to  open  any  tenders  that  may  be 
received  for  the  provision  of  switchgear  in  connection  with  the 
reserve  supply  of  eleotrioal  energy  for  working  the  OouncH'a 
tramways. 


IVuiieaton. — The  T.C.  has  accepted  the  following  tenders 
for  the  Electricity  Department  : — 

Nuneaton  Engineering  Co.,  Ltd.— Hoase-servioe  joint  l>ox«8,  without  wood 

plugs,  large  sir.e,  68.  8d.  ench  ;  Hroall  size,  4b.  9d.  each. 
C.  M.  Ayres  &  Co. — Wood  plugs  for  bouse-service  boxes,  £1  le.,  £1 28.  6d., 

£1  38.  aud  £1  4s.  per  gross. 

Oswaldtwistle. — The  D.C.  has  accepted  the  following 

tenders  :  — 

For  lighting  the  new  Free  Library.— Messrs.  Bland  Light  Syndicate. 

For  the  repairs  to  the  Are  brigade  electric  bells.- Mesir«.  W.  Rothwell 
and  Sons,  Great  Harwood. 

Rochford   (Esse.x).— The  B.  of  G.  has  accepted  the 

tender  of  Mr.  R.  B.  Emerson,  of  Ashburnham  Road,  Souchend-on- 
Sea,  for  the  installation  of  electric  bells  at  the  Workhouse,  at  £13. 

Worcester. — The  T.C.  has  decided  to  purchase  from  the 
Erith  Engineering  Co.,  a  four-retort  stoker  for  the  electricity 
works,  at  £350,  to  be  paid  for  at  the  oonolnsion  of  the  war. 


FORTHCOMING   EVENTS. 


North  of  England  Institute  of  Mining  and  Mechanical  Engineers.— 

dalurday,  August  7tb.  At  3  p.m.   At  Mewcsstleon-Tyne,   Annual  meeting. 


NOTES. 


"Overhead  Costs," — American  articles  often  contain 
references  to  "  overhead  costs,"  the  significance  of  which  can  only 
be  guessed  at  by  English  readers.  According  to  Halbert  P. 
Gillette,  in  the  Electrical  M'orltf,  several  recent  decisions  of  public 
utility  commissions  serve  to  call  attention  to  a  rather  general  lack 
of  knowledge  about  overhead  costs  in  the  United  States  also.  The 
term  overhead  costs  has  no  generally  accepted  meaning,  but 
appraisal  engineers  usually,  although  by  no  means  universally, 
limit  the  items  of  construction  "  overhead  costs  "  to  the  following  :  — 
(1)  Engineering  and  inspection  ;  (2)  supervision  (other  than  gang 
foremen  and  the  profits  of  contractors)  :  (3)  organisation  (prelimi- 
nary to  construction)  ;  (4)  administration,  accounting  and  clerical ; 
(5)  legal  ;  (6)  insurance  (casualty,  fire  and  title) ;  (7)  taxes  ; 
(8)  interest  ;  (9)  contingencies,  omissions  and  waste  :  (10)  brokers' 
fees;  (ll)promoter"s  profit. 

Diesel  Eiij>iiie  Tsers'  Association. — The  July  meet- 
ing was  held  at  the  Town  Hall,  Kingston-npon-Thames.  The 
Mayor,  Mr.  C.  H  Burge,  attended  at  the  opening  of  the  meeting 
and  addressed  the  members,  referring  to  the  work  which  was  being 
carried  out  by  the  Association,  and  to  the  very  satisfactory  results 
which  had  been  obtained  from  the  working  of  the  Diesel  engine 
plant  at  the  electricity  works  of  the  Corporation. 

The  question  of  a  suitable  allowance  for  depreciation  of  Diesel- 
engine  plant  in  connection  with  income-tax  Etssessment  was 
then  further  considered,  and,  after  some  discussion,  the  following 
resolution  was  unanimously  passed  : — "  That,  in  the  opinion  of  this 
Association,  the  present  allowance  made  for  depreciation  by  wear 
and  tear  on  Diesel-engine  plant  by  the  Inland  Revenue  authorities 
is  inadequate,  and  that  an  allowance  at  the  rate  of  at  least  16  per 
cent,  per  annum  should  be  claimed." 

The  members  of  the  Association  were  subsequently  entertained 
at  tea  by  the  Mayor  and  Mayoress,  and  a  visit  was  paid  to  the 
electricity  station,  where  the  Diesel  engines  were  seen  at  work. 
The  next  meeting  will  be  held  in  October.  Information  concerning 
the  Association  can  be  obtained  from  the  acting  hon.  secretary,  Mr. 
Percy  Still,  19,  Cadogan  Gardens,  London,  S.W. 

A  Tidal  Volta<re. — Troubled  because  his  lamps  grew 
dim  for  a  few  hours  each  day,  and  then  as  curiously  regained  their 
brilliancy,  a  customer  recently  called  on  the  Boston  Edison  Co.  to 
ascertain  the  cause.  When  the  company's  inve.'itigator  visited  the 
premises  the  voltage  was  normal,  and  no  perceptible  ground  could 
be  detected  on  the  circuit.  Before  long,  however,  the  phenomenon 
of  the  previous  days  repeated  itself.  The  pressure  dropped  ijuite 
rapidly  from  1 10  volts  to  60  volts,  and  remained  at  that  value  for 
several  hours,  soon  rising  again,  however,  in  the  same  nivsterious 
manner.  As  there  were  no  motors  in  the  vicinity  which  could 
cause  the  drop  in  pressure,  it  was  decided  to  connect  a  rf  cording 
voltmeter  to  the  line.  After  this  had  been  left  in  circuit  a  few 
days,  the  charts  revealed  the  fact  that  each  day  the  voltage  started 
to  fall  about  .SO  minutes  later  than  on  the  preceding  day.  As  the 
consumer's  property  was  situated  on  a  wharf,  it  at  once  occurred  to 
the  inspeotor  tliat  the  rise  and  fall  of  the  tide  might  in  some  way 
be  the  cause  of  the  trouble.  This  was  subsequently  found  to  be  the 
case,  the  rise  of  the  salt  water  having  short-oirouited  the  service 
wires. — Elfctricul  World. 

Board  of  Inventions. — The  Admiralty  announces  that 

the   address   of  the   Board  of   Inventions  nnd  Research  is  Victory 
House,  Cookspur  Street. 
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Engineering  Standards  Committee.— The  first  annual 

meeting,  since  its  reorganisation,  of  the  Sectional  Electrical  Com- 
mittee of  which  Sir  John  Snell  is  the  chairman,  was  recently  held 
to  approve  such  work  as  was  completed  daring  the  session,  and  to 
receive  the  reports  of  the  work  in  progress. 

As  a  result  of  this  meeting,  it  is  understood  that  the  following 
Reports,  which  have  been  transmitted  to  the  Main  Standards  Com- 
mittee for  ratification,  will  shortly  be  available  to  the  public  :— 

1.  British  Standardisation  Rales  for  Electrical  Machinery. 

3.  British  Standard  Specification  for  Electricity  Meters. 

3.  Britieh  Standard  Specification  for  Charging  Plug  and  Socket 
for  Vehicles  propelled  by  electric  secondary  batteries. 

i.  British  Standard  Specification  for  Wall  Plugs  and  Sockets, 
5-ampere,  2-pin  without  earthing  device. 

As  to  the  progress  of  the  work  in  hand,  it  may  briefly  be  stated 
that  the  Sub-Committee  on  Electric  Power  Cables,  of  which  Mr. 
C.  P.  Sparks  is  the  chairman,  has  under  consideration  the  revision 
of  the  Report  on  Copper  Conductors  (Report  No.  7,  revised  March, 
1910).  The  Sub-Committee  on  Electric  Lamps  will,  in  co-operation 
with  the  Tungsten  Lamp  Association,  in  the  early  autumn,  con- 
sider the  drafting  of  a  Standard  Specification  for  Tungsten  Lamps, 
and  the  question  of  Miners'  Electric  Lamps  will  also  engage  the 
attention  of  this  Sub-Committee. 

The  Sub-Committee  on  Electrical  Accessories,  of  which  Mr.  C.  H. 
Wordingham  is  chairman,  has  several  Panels  at  work,  and  it  is 
hoped  that  recommendations  will  soon  be  forthcoming  in  regard  to 
Motor-starters,  Heating  aad  Cooking  Apparatus,  and  Fuses,  as  well 
as  other  electrical  fittings. 

A  Panel  has  also  been  formed  to  revise  the  Standard  Specifica- 
tion for  Ammeters  and  Voltmeters  (Report  No.  49,  issued  in 
September,  1909),  and  on  this  Panel  the  British  Electrical  and 
Allied  Manufacturers'  Association  will  be  represented  by  Mr.  E.  B. 
Vignoles  and  Mr.  Patrick  Hamilton. 

Lastly,  the  Sab-Committee  on  Electrical  Symbols,  presided  over 
by  Dr.  A.  Russell,  has  appointed  two  Panels,  one  to  draw  up  a 
British  List  of  Graphical  Symbols  for  use  in  installation  and 
power  work,  and  the  other  to  deal  with  Telegraphs  and  Wireless 
Symbols. 

The  extremely  important  question  of  standards  for  distributing 
pressures  for  new  systems,  which  has  been  brought  forward  by 
Mr.  C.  H.  Merz,  is  to  occupy  the  attention  of  a  Sub-Committee, 
under  the  chairmanship  of  Dr.  R.  T.  Glazebrook,  C.B.,  upon  which 
all  interests  will  be  represented. 

As  a  rough  gaage  of  the  activities  of  the  Committee,  it  is 
noted  that  during  the  past  year  more  than  90  meetings  have  been 
held,  and  from  the  above  record  of  work  accomplished  and  in 
hand,  it  will  be  appreciated  that  the  Electrical  Section  of  the 
Committee  is  engaged  on  work  of  the  highest  importance  to  the 
industry  at  large. 

Fatality. — Electric    'Bus  Accident. — On  Thursday 

afternoon  last,  a  Coroner's  inquest  was  held  on  Francis  W.  Dinsdale, 
who  died  from  inj  uries  received  at  the  York  electricity  works  through 
being  accidentally  crushed  between  an  electric  'bus  and  a  wall.  From 
the  evidence,  it  appears  that  a  motorman  named  Thompson  went 
to  the  garage  on  the  previous  Tuesday  morning  for  the  purpose  of 
taking  an  electric  'bus  out  for  service  ;  the  'bus  battery  had  been 
charged  during  the  night,  and,  according  to  the  driver  who  had 
the  'bus  on  the  previous  evening,  the  controller  was  left  in  the 
nentral  position  as  required  for  charging,  and  the  brakes  were  on. 
Thompson,  while  talking  to  the  deceased,  who  was  standing  in  front 
of  the  'bus,  inserted  his  key  into  the  safety  switch,  which  was  in 
the  "off"  position,  and  drew  it  over  for  running,  when  the  'bus 
jumped  forward,  pinning  Dinsdale  against  the  wall.  Thompson 
immediately  jumped  on  to  the  platform,  and,  according  to  his  state- 
ment, discovered  that  the  contrDller  was  in  the  forward  position, 
instead  of  the  neutral  position,  as  he  had  anticipated  ;  he  promptly 
reversed  the  controller  and  released  the  brakes,  when  the  'bus 
moved  sufficiently  to  allow  Dinsdale  to  be  released.  Thompson 
said  the  brake  was  on  so  hard  that  it  broke  the  driving  shaft  when 
he  switched  in  ;  he  admitted  that  had  he  looked  he  might  have 
seen  that  the  controller  was  not  in  the  neutral  position  ;  when  he 
pulled  the  controller  off  the  "  4  or  5:  notches,"  he  put  it  on  to 
No.  2  reverse,  but  the  shaft  was  broken,  and  it  would  not  act  ;  he 
did  not  know  how  the  'bns  came  back.  The  Coroner,  in  summing 
up,  pointed  out  that  there  was  no  evidence  to  show  who  had 
moved  the  controller,  but  there  was  a  possibility  of  its  being 
accidentally  moved ;  he  thought  the  driver  should  verify  the 
position  of  the  controller.  A  verdict  of  "  Accidental  death  "  was 
returned. 

Electrical  Rain-Makinff.^A  correspondent  of  the 
Sydney  Sun  says  that  Mr.  J,  G.  Balsillie,  wireless  expert  of  the 
Commonwealth,  believes  that  he  can  command  rain  by  a  novel 
invention  which  will  have  much  the  same  effect  on  the  clouds  as 
a  series  of  mountain  peaks.  He  is  about  to  begin  experiments, 
which,  if  successful,  will  prove  revolutionary.  Large  scale  experi- 
ments, with  the  object  of  causing  artificial  rain,  are  to  be  made  at 
the  cost  of  the  New  South  Wales  Government.  For  four  years 
Mr.  Balsillie  has  been  conducting  research  work  with  the  idea  of 
discovering  means  of  artificially  causing  rain.  He  proposes  to 
create  at  a  high  altitude  a  discharge  centre  of  electricity.  For  this 
purpose  he  will  draw  from  a  suitable  generating  plant  a  supply  of 
current  which  wUl  be  discharged  in  two  forms  at  a  very  high 
potential  from  a  balloon  anchored  at  a  height  of  from  6,000  to 
T,oeo  ft. 

To  Australia  the  question  of  rainfall  is  of  the  ntmost  importance, 
and  any  means  which  will  ensure  an  increase  of  the  rainfall  must 
be  of  untold  benefit.     Mr.  Balsillie  believes  that  if  all  the  clouds 


which  pass  over  Australia  can  be  made  to  discharge  their  moisture 
while  over  the'  land,  the  rainfall  can  not  only  be  increased,  but 
regulated. 

Experiments  made  by  him  have  led  him  to  believe  that  ioniea- 
tion  through  the  ultra-violet  rays  of  the  sun  does  not  exist  in  the 
atmosphere  generally  any  closer  to  the  earth's  surface  than  within 
50,00u  ft.  In  the  absence  of  this  ionisation  the  moisture-bearing 
clouds  do  not  contain  the  necessary  nuclei  on  which  the  moisture 
can  condense.     If  there  are  no  nuclei  there  can  be  no  condensation. 

His  problem  has  been  how  to  provide  these  re(iuired  nuclei,  and, 
further,  how  to  electrify  the  minute  drops  of  moisture  in  the 
cloud  so  that  mutual  attraction  may  be  set  up  among  them. 
Assuming  this  to  be  done,  the  result  must  be  that  the  minute  drops 
of  moisture  coalesce  on  the  nuclei,  and  continue  growing  in  volume 
until  gravitation  draws  them  down  to  the  earth. 

Mr.  Balsillie's  suggfstion  for  carrying  out  experiments  on  a  large 
scale,  to  prove  his  laboratory  work,  was  received  with  scepticism. 
However,  in  Mr.  W.  A.  Holman,  Premier  for  New  South  Wales, 
Mr.  Balsillie  found  a  sympathetic  listener.  Mr.  Holman,  appre- 
ciating the  immense  possibilities  of  Mr.  Balsillie's  idea,  appointed 
a  Scientific  Committee  to  report  on  the  Balsillie  device,  and  advise 
the  Premier  regarding  its  scientific  basis.  This  Committee  had  a 
five  hours'  discussion  with  Mr.  Balsillie,  and  unanimously  decided 
to  investigate  his  device.  It  is  anticipated  that  nothing  like  a 
complete  knowledge  of  the  new  art  of  rain-making  will  be  gained 
until  the  field  experiments  have  been  conducted  over  a  long  period. 

Mr.  Balsillie  believes  that  it  will  be  possible,  by  having  a  number 
of  stations  erected  on  the  lines  of  the  prevailing  winds,  to  secure 
from  all  the  clouds  that  come  inland  the  whole  of  the  moisture 
they  contain.  One  result  that  he  anticipates  will  follow  the 
establishment  of  these  rain-making  stations  is  that  natural  thunder- 
storms and  lightning  will  cease. 

IVickel-Cliroraium  Alloy. — The  Marsh  patent,  covering 
the  use  of  an  alloy  of  nickel  and  chromium  for  electrical  heating 
elements,  has  been  the  subject  of  an  action  at  law  in  the  United 
States  Courts  at  the  instance  of  the  owners  of  the  patent 
(No.  811,859,  1906),  the  Hoskins  Manufacturing  Co.,  who  alleged 
that  the  "  calorite  "  alloy  of  the  General  Electric  Co.,  U.S.A.,  was 
an  infringement.  A  District  Court  supported  this  contention,  and 
the  U.S.  Circuit  Court  of  Appeals  has  confirmed  the  decision  of 
the  District  Court.  It  was  shown  that  the  General  Electric  Co. 
sought  to  purchase  the  patent,  and  failing  in  this,  produced  an 
alloy  containing  nickel  65  per  cent.,  iron  15  per  cent.,  chromium 
12  per  cent.,  and  manganese  8  per  cent.,  which  they  called 
"  calorite."  It  was  stated  that  this  alloy  possessed  the  same  pro- 
perties of  high  resistivity  and  durability  as  the  patented  alloy,  and 
answered  the  same  purposes.  The  Court  regarded  the  additions  of 
iron  and  manganese  as  "  small  and  inconsequential  ingredients," 
and  decided  that  the  alloys  were  essentially  identical. 

In  the  course  of  the  action  the  English  patent  of  Placet  (No.  202, 
1896),  was  cited  as  an  anticipation,  that  inventor  having  pointed 
out  the  valuable  properties  conferred  upon  alloys  by  the  use  of 
chromium,  including  high  electrical  resistance  and  duiabUity  at 
high  temperatures.  He  had  not,  however,  applied  the  alloy  to 
electrical  lieating,  and  Marsh,  the  patentee  of  nickel-chromium  for 
this  purpose,  while  disclaiming  invention  of  the  alloy,  claimed  the 
discovery  of  a  new  use  for  it  as  the  basis  of  his  patent,  which  was 
accepted  by  the  Court. 

Mag-netos  for  Ignition  Purposes. — A  practical  step 

to  find  a  remedy  for  the  preponderating  German  participation  in  the 
French  home  trade  in  magnetos  for  motor-cars  has  been  taken  by 
our  contemporary,  Lu  Revue  Electriqiie.  It  has  invited  the  con- 
tribution of  an  article  by  a  specialist  in  this  department,  Mons.  H. 
Armagnat,  which  appears  in  the  June  issue  of  that  journal.  The 
writer  has  not  only  given  a  succinct  historical  account  of  his  sub- 
ject, but  shows  that  the  Germans,  far  from  being  inventors  in  this 
department,  are  merely  patentees  of  points  of  detail,  the  credit  of 
invention  belonging  mainly  to  Frenchmen.  The  author  develops 
a  complete  theory  of  these  apparatus,  supported  by  experimental 
data,  and  sets  out  the  paths  which  should  be  followed  to  perfect 
the  ignition  magneto. 

Institution  and  Lecture  Notes. — Soutli  African 
Institute  of  Electrical  Engineers. — The  Council  has  formed  a 
Committee  called  the  Safety  Precautions  Committee,  with  the 
object  of  bringing  together  and  assimilating  data  towards  the 
elimination  of  risk  and  electrical  accidents. 

Mr.  Harold  Wragg  recently  read  a  paper  on  "  Water-Power 
Plants  ;  with  Special  Reference  to  the  Power  Plants  of  the  Rezende 
Mines,  Ltd.,  Penhalonga,  Southern  Rhodesia." 

Canadian  Electrical  Association. — The  Executive  Committee 
decided  to  dispense  with  the  usual  annual  Convention,  being 
unwilling  to  ask  the  members  of  the  Association  to  incur  any 
unnecessary  expense  at  this  time.  In  place  of  the  Convention,  the 
Committee  called  a  one-day  meeting  of  representatives  of  operating 
companies,  which  was  held  in  Ottawa  on  June  26th. 

Educational. — City  and  Guilds  of  London  Institute. 

— The  Council  of  the  Institute  has  awarded  diplomas  of 
"  Associate "  to  the  following  students  who  completed  a  full 
course  of  instruction  in  electrical  engineering  at  the  close  of  the 
recent  session  : — 

City  and  Guilds  (Eng.)  College  :  B.  Hague  (Siemens  Memorial 
and  Henrici  Medals),  8.  W.  Messent,  C.  Jacovon,  C.  G.  Shaw,  H.  C. 
Gibson,  W.  H.  Cable,  D.  Jacovou,  F.  F.  H.  Schroeder. 

City  and  GuUda  Technical  College,  Finsbury  :  W.  J.  Jones. 
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Wireless  IllRii-Power  Stations. — A  correspondent  of 

the  Finani-inl  Tinn'x  supplies  an  interesting'  explanation  of  the 
Government's  decision  not  to  proceed  farther,  in  view  of  the  war, 
with  the  chain  of  Imperial  wireless  stations  decided  upon  some 
time  ago,  but  to  compensate  the  company  for  its  outlay  in  con- 
nection with  this  matter,  and  adopt  an  alternative  project  more  in 
keepingf  with  the  circumstances  which  have  arisen  since  the  cora- 
menoement  of  the  European  crisis.  The  Government  at  the 
outbreak  of  the  war  took  the  view,  which  has  since  been  justified 
by  events,  that  in  all  likelihood  we  should  be  able  to  capture  the 
high-power  "  wireless "  stations  already  erected  by  Germany, 
thereby  rendering  unnecessary  some  at  least  of  the  stations  which 
were  to  have  been  constructed  as  part  of  our  original  project.  In 
addition,  the  Colonial  Empire  built  up  by  Germany,  but  now  the 
property  of  the  Allies,  will  be  divided  among  them  under 
a  friendly  arrangement,  and  it  follows  that  the  posses- 
sions of  Great  Britain  will  be  substantially  added  to. 
It  will,  therefore,  be  convenient  to  erect  certain  stations 
not  originally  contemplated  on  sites  alternative  to  those 
fixed  upon  at  the  outset,  provided  that  there  is  no  installation  near 
by  of  German  origin,  for  in  that  case  the  enemy  installation  wonld 
be  used  instead.  Thus  we  arrive  at  the  dual  proposition  of  a  less 
ambitions  financial  scheme,  and  also  one  offering  many  points  of 
distinction  as  regards  geographical  distribution.  In  the  Pacific 
we  are  now  in  a  position  to  establish  stations  on  various  islands 
not  previously  in  our  possession,  which  will  add  very  much  to  the 
efficacy  of  the  entirely  wireless  system.  Finally,  whereas  pre- 
viously precautions  had  to  be  taken  against  the  rival  system 
adopted  by  the  German  Government,  there  is  little  danger  now  of 
any  trouble  on  this  score,  and,  while  Mr.  Isaacs  rightly  claimed 
on  Monday  last  that  the  Marconi  method  of  wireless  telegraphy 
has  been  of  immense  service  and  assistance  to  the  Government 
daring  the  crisis  of  the  past  12  months,  the  war  has  probably  done 
not  a  little  to  render  the  Marconi  patents  governing  wireless  tele- 
graphy the  most  valuable  in  the  world,  owing  to  the  fact  that  the 
British  authorities  are  able  to  give  full  scope  for  their  develop 
ment,  which  no  other  nation  can  do  on  the  same  scale,  if  only  for 
the  reason  that  there  is  no  other  Colonial  Empire  equal  in  size  to 
oar  own. 

Scieutitic  and  Indnstrial  Researcli.— The    scheme 

ontlined  by  Mr.  J.  A.  Pease  in  May  has  now  taken  shape  ;  the 
ilmes  states  that  particulars  were  issued  on  Monday  by  the  Board 
of  Education  in  a  document  signed  by  Mr.  Arthur  Henderson. 
The  scheme  is  designed  to  establish  a  permanent  organisation,  and 
it  is  pointed  out  that  the  research  done  should  be  for  the  kingdom 
as  a  whole,  and  that  there  should  be  complete  liberty  to  utilise  the 
most  effective  institutions  and  investigators  available,  irrespective 
of  their  location  in  England,  Wales,  Scotland,  or  Ireland.  There 
must,  therefore,  be  a  single  fund  for  the  assistance  of  research 
under  a  single  responsible  body. 

The  scheme  provides  for  the  establishment  of  : — 

(a)  A  Committee  of  the  Privy  Council  responsible  for  the 
expenditure  of  any  new  moneys  provided  Ijy  Parliament  for  scien- 
tific and  industrial  research. 

(*)  A  small  Advisory  Council  responsible  to  the  Committee  of 
Council  and  composed  mainly  of  eminent  scientific  men  and  men 
actually  engaged  in  industries  depeadent  upon  scientific  research. 

The  Committee  of  Council  will  consist  of  the  Lord  President, 
the  Chancellor  of  the  Exchequer,  the  Secretary  for  Scotland,  the 
President  of  the  Board  of  Trade,  the  President  of  the  Board  of 
Education  (who  will  be  Vice-President  of  the  Committee),  the 
Chief  Secretary  for  Ireland,  together  with  suah  other  Ministers 
and  individual  members  of  the  Council  as  it  may  be  thought  desir- 
able to  add. 

The  first  non-official  members  of  the  Committee  will  be  : — The 
Right  Hon.  Viscount  Haldane  of  Clean,  the  Right  Hon.  Arthur 
H.  D.  Aoland,  and  the  Right  Hon.  Joseph  A.  Pease,  M.P. 

The  first  members  of  the  Council  will  be  :— The  Right  Hon. 
Lord  Rayleigh,  Mr.  G.  T.  Beilby,  Mr.  W.  Duddell,  Prof.  B.  Hop- 
kinson.  Prof.  J.  A.  M'Clelland,  Prof.  B.  Meldola,  and  Mr.  R. 
Threlfall,  with  Sir  William  S.  M'Cormiok  as  administrative 
chairman. 

It  is  in  no  way  intended  that  the  scheme  should  replace  or  inter- 
fere with  the  arrangements  which  have  been  or  may  be  made  by 
the  War  Office  or  Admiralty  or  Ministry  of  Munitions  to  obtain 
scientific  advice  and  invest'gation  in  connection  with  the  provision 
of  munitions  of  war. 

A  great  part  of  all  research  will  necessarily  be  done  in  uni- 
versitien  and  colleges  which  are  already  aided  by  the  State,  and 
the  supply  and  training  of  a  suflioient  number  of  young  persons 
competent  to  undertake  research  can  only  he  secured  through  the 
public  system  of  eduuation. 

The  primary  fonctions  of  the  Advisory  Council  will  be  to  advise 
the  Committee  of  Council  on    - 

1.  Proposals  for  instituting  specific  researches. 

2.  Proposals  for  establishing  or  developing  special  institutions 
or  departments  of  existing  institutions  for  the  scientific  stuiy  of 
problems  affecting  particular  industries  and  trades. 

3.  The  establishment  and  award  of  Hesearch  Studentships  and 
Fellowships. 

The  Advisory  Council  will  also  be  available,  if  requnsted,  to 
advise  the  several  Education  Departments  as  to  the  scept  which 
should  be  taken  for  incroa.><ing  the  supply  of  workers  competent  tu 
undertake  soientifio  research. 

Arrangements  will  he  made  by  which  the  Oounoil  will  keep 
in  olosB  touch  with  all  Qovernment  Dsptrtments  concerned  with 
or  intareated  in  solentiBc  research,  and  by  which  the  Council  will 
have  regard  to  the  research  work  which  is  l)eing  done  or  may  bo 
done  by  the  National  Physical  Laboratory. 


It  is  essential  that  the  Advisory  Council  should  act  in  intimate 
co-operation  with  the  Royal  Society  and  the  existing  scientific  or 
professional  Associations,  Societies,  and  Institntes.  as  well  as  with 
the  universities,  technical  institutions,  and  other  institutions  in 
which  research  is  or  can  be  efficiently  conducted. 

It  is  proposed  to  ask  the  Royal  Society  and  the  principal 
scientific  and  professional  Associations,  Societies,  and  Institutes  to 
undertake  the  function  of  initiating  proposals  for  the  consideration 
of  the  Advisory  Council,  and  a  regular  procedure  for  inviting  and 
collecting  proposals  will  be  established.  The  Advisory  Council 
will  also  be  at  liberty  to  receive  proposals  from  individuals  and 
itself  to  initiate  proposals.  It  is  contemplated  that  the  Advisory 
Council  will  work  largely  through  sub-committees  reinforced  by 
suitable  experts  in  the  particular  branch  of  science  of  industry 
concerned.  On  these  sub-committees  it  would  be  desirable,  as  far 
as  possible,  to  enlist  the  services  of  persons  actually  engaged  in 
scientific  trades  and  manufactures  dependent  on  science. 

Office  accommodation  and  staff  will  be  provided  for  the  Com- 
mittee and  Council  by  the  Board  of  Education. 

Appointments  Vacant. — shift  engineer  for  duration 
of  war,  for  Malvern  U.D.C. ;  gentleman  to  attend  to  export  matters 
under  direction  of  the  secretary,  required  by  the  B.E  A.M.A.  : 
mains  foreman  (£2  lOa.),  for  Newport  Corporation  ;  circuit 
designer  and  draughtsman  (^SBO),  for  Victorian  State  Railways. 
Partiaulars  are  given  in  our  advertisement  pages. 

Electric  Vehicle  Co. 's  Amalgamation.— A  new  com- 
pany has  just  been  formed  in  the  States  to  amalgamate  two  of  the 
largest  builders  of  electric  motor  vehicles — the  Baker  Motor 
Vehicle  Co.  and  the  Rauch  and  Lang  Carriage  Co.,  of  Cleveland,  O. 
The  new  concern  will  be  known  a*  the  Baker  R.  &  L.  Co.,  and  has 
been  registered  with  a  capital  of  £500,000. 

Volunteer      Notes.  —  ENGiNEEEraf;      Institutions 

Volunteer  Teaining  Cokps.  Company  Order.i.—'Bj  Lient.- 
Colonel  C.  B.  Clay,  V.D.,  Commandant,  for  week  ending  August 
7th,  1915. 

Wednesday  and  Friday.— Drills,  6  :iO  and  7.30  p.m.  There  will  be 
no  drill  Monday,  August  2nd,  1915. 

All  applications  for  enrolment  should  be  sent  to  the  Com- 
mandant, Marconi  House,  Strand,  from  whom  all  particulars  can 
be  obtained.  j,   g    Fleming, 

Company  Commander  and  Acting  Adjutant. 

3kd  Batt.  iOld  Boys)  Central  London  Regiment  (Volun- 
teers).—Battalion  Orders  by  Colonel  S.  G.  Grant  (Officer  Com- 
manding), Thursday,  July  29th,  1915  :— 

Ongar  Camp. — Thursday,  the  29th  inst. — The  Battalion  will 
parade  at  6  p.m.,  on  No.  6  Platform,  Liverpool  Street  S/ation. 

Train  arrangements  for  men  not  travelling  with  the  Battalion. 
— An  Officer  will  attend  daily  (except  Sunday),  at  8.45  a.m.,  at  the 
low  level  entrance,  Liverpool  Street  Station,  and  conduct  to  Oagar 
those  men  who  parade  at  that  time.  Members  not  taking 
advantage  of  this  opportunity  will  travel  to  L>Qgar  at  their  own 
expense.  ^    q    Joiner,    Caj^tain  and  Adjutant. 

1  ompetition  with  Germany  and  Anstria-Ilun<rar,v« 

— In  connection  with  the  campaign  undertaken  by  the  Board  of 
Trade,  on  the  advice  of  their  Advisory  Committee  on  Commercial 
Intelligence,  to  assist  British  manufacturers  and  merchants  to 
secure  trade  formerly  in  the  hands  of  German  or  Austro-Hungirian 
firms,  the  Board  continue  to  receive  a  very  large  numi)er  of 
ioquiries  for  the  names  of  sellers  or  buyers  of  articles  of  which 
the  sources  of  supply  or  markets  have  been  interfered  with  by  the 
war. 

Special  arrangements  have  been  made  in  the  Commercial  Intelli- 
gence Branch  of  the  Board  of  Trade  for  dealing  with  these 
inquiries,  and  the  weekly  list  of  articles  (No.  31),  which  inquirers 
desire  to  purchase,  is  ready,  and  may  be  obtained  by  I'nited 
Kingdom  manufacturers  and  exporters  of  British  goods. 

British  firms  interested,  as  suppliers,  in  any  of  the  goods 
mentioned,  should  communicate  with  the  Director  of  the  Com- 
mercial Intelligence  Branch  of  the  Board  of  Trade,  73,  Basinghall 
Street,  London,  E.C. 

Disaster  in  U.S.A. — AVe  regret  to  note  that  by  the 
capsizing  of  an  excursion  steamer  at  Chicago  on  Satu'diy  last,  a 
large  number  of  employes  of  the  Western  Electric  Co.,  U.S.A.,  and 
their  relatives  lost  their  lives.  Six  vessels  were  embarking  em- 
ployes of  the  company  at  the  time,  and  2,600  persons  were  on  board 
the  steamer  which  went  down,  of  whom  nearly  1,000  were  lost. 

Late  Leffal. — ()n  Wednesday  the  jury  returned  a  verdict 
for  the  plaintiff  in  the  West  Ham  case  (see  page  138)  for  £3.^0 
damages,  and  judgment  was  entered  accordingly,  with  costs. 


OUR    PERSONAL    COLUMN. 

7'Ac  SdUort  inritr  Hei-lrieal  fnghtfert,  ir/iftlirr  conneetfd  iril/i  the 
leehnical  or  tin'  commercial  nidf  of  the  pro/ffnioii  and  in4lii»lry, 
also  electric  tramway  and  railuMiJ  ofKciats,  to  keep  readfrs  of  thu 
ElkotRUIAL  Rkvikw  netted  a*  to  their  moremenlf. 


(entral    Station  Officials. — On  Thursday  last  week, 

the  borough  elootrioal  engineer,  on  behalf  of  the  staff  and 
employi's  of  the  Hootle  elootrioity  department,  prrsented  Mb.  E.  C. 
Mi'Ddnnf.!,!.    firtt   assistant   and   mains  superiMlcndrnt,   with    n 
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handsome  marble  timepiece  and  a  trousers  stretcher,  as  a  token  of 
their  esteem,  on  the  occasion  of  his  marriage  to  Miss  M.  Ronayne 
recently.  Mr.  McDormell  responded,  thanking  them  all  for  the 
kindly  motive  which  prompted  the  presentation. 

Mb.  J.  Abthub  has  been  appointed  engineer-in-oharge  of  the 
electric  light  undertaking  at  Llanfair  Caereinion. 

The  Bispham  TJ.D.C.  has  decided  to  Increase  the  salary  of  the 
electrical  engineer,  Mb.  Hollinbake,  by  £20  per  annnm. 

The  Northampton  T.C.  has  been  reoommended  to  appoint  Mb.  E. 
JOBDAN  as  superintendent  at  the  power  station,  at  a  commencing 
salary  of  £2  6s.  per  week,  rising  to  a  maximum  of  £130  per 
annam. 

Lieut.  G.  C.  Milnbs  (electrical  engineer  to  the  Lancaster  T.C), 
who  was  recently  mentioned  in  dispatches  for  his  work  in  con- 
nection with  the  maohine-gun  section  of  the  5th  King's  Own  Royal 
Laneastere,  has  been  promoted  to  the  rank  of  captain. 

The  Plymouth  Electricity  and  Street  Lighting  Committee  has 
accepted  the  resignation  of  Mr.  W.  J.  Spark,  the  engineer  of  the 
Newport  Street  works,  and  has  placed  on  record  its  high  appre- 
ciation of  his  services.  Mb.  E.  G.  Okell,  the  engineer  of  the 
Prince  Book  works,  has  been  appointed  borough  electrical 
engineer,  at  a  salary  of  £600  a  year,  rising  by  two  annual  incre- 
ments of  £2B  to  £650.  The  Committee  has  instructed  Mr.  Okell 
to  present  a  report  on  the  reorganisation  of  the  staff  at  the 
respective  works.  It  is  to  accept  a  similar  position  at  Hartlepool 
that  Mr.  Spark  is  leaving  Plymouth. 

On  the  26th  inst.,  at  St.  Clement's,  Uford,  Mb.  R.  Sellabs,  of 
the  West  Ham  Corporation  electricity  department,  was  married  to 
Miss  Jewell,  only  daughter  of  Mr.  and  Mrs.  Jewell,  of  Ilford,  and 
late  of  Brixton.  Mr.  Sellars's  colleagues  presented  him  with  a 
handsome  timepiece  as  a  memento  of  the  occasion. 

Mb.  R.  M.  Jockbl,  charge  engineer  at  the  York  electricity 
works,  has  been  appointed  engineer  at  the  Malton  power  station, 
and  will  be  succeeded  by  Mr.  Edwabds,  the  present  junior  charge 

engineer.  .  ,    ,     T^.  l       .     i^ 

Me.  Radolippe  Wbight,  district  engineer  of  the  Bishop  Auck- 
land area  of  the  Cleveland  and  Durham  Electric  Power  Co  ,  has 
been  the  recipient  of  a  present  on  the  occasion  of  his  impending 
departure  to  South  America,  where  he  is  taking  up  the  position  of 
mains  engineer  under  an  Argentine  railway  company. 

Mb.  Robt.  Illingwoeth,  lately  with  the  Middleton  Corpora- 
tion electricity  department,  has  been  appointed  shift  engineer  at 
the  Accrington  electricity  works. 

Tramway    Officials.— Goepl.    W.    Entwistle,    who 

prior  to  enlisting  in  the  Royal  Flying  Corps  (Military  Wing)  was 
an  apprentice  with  the  South  Lancashire  Tramways  Co.,  has  just 
been  promoted  to  his  present  rank  for  a  daring  flight  over  the 
North  Sea. 

General. — At  Christ  Church,  Ince  (Lanes.),  on  July 
nth,  the  marriage  took  place  of  Me.  Frank  Bablow,  eldest  son 
of  Mr.  Frank  Barlow,  of  Higher  Broughton,  Manchester,  and  Miss 
Mabel  Ellison,  second  daughter  of  Mr.  John  Ellison,  of  Kirkless 
Hall,  AspuU.  .       ,  ,.. 

Mb.  Chas.  H.  Thobpe  has  resigned  his  position  aa  engineer- in- 
charge  at  the  Hammersmith  electricity  works,  in  order  to  take  up 
the  position  of  managing  partner  in  the  firm  of  Morman  &  Bliss, 
general  and  motor  engineers,  London  Road,  Hounslow. 

Me.  a.  S  E.  Ackbbmann  has  been  awarded  a  silver  medal  by 
the  Royal  Society  of  Arts  for  his  paper  on  "  The  Utilisation  of 
Solar  Energy."  „  „  .  „ 

We  are  informed  that  Mb.  Thomas  Beitten,  manager  of  Messrs. 
Crompton's  works  at  Chelmsford,  has  been  elected  to  a  seat  on  the 
board  of  the  company. 

Roll  of  Honour. — News  has  reached  Glasgow  of  the 
death  of  Captain  E.  George  Tidd,  of  the  (now)  7th  Scottish 
Rifles  (T.),  who  has  been  killed  in  the  Dardanelles.  Mr.  Tidd,  who 
had  been  associated  first  with  the  Volunteers,  and  later  with  the 
Territorials,  joined  the  6th  Highland  Light  Infantry  as  a  Second 
Lieutenant,  and  was  promoted  Captain  in  April,  1908.  During  his 
14  years'  service  in  the  battalion  he  proved  himself  a  capable  and 
efficient  ofBcer.  A  partner  of  the  firm  of  Messrs.  Morris,  Warden 
and  Co.,  Ltd.,  engineers  and  merchants,  68,  Gordon  Street,  Glasgow, 
Mr  Tidd  was  weU  known  in  electrical  engineering  circles,  and 
was  chairman  of  the  Scottish  Local  Section  of  the  Institution  of 
Electrical  Engineers  five  years  ago.  The  deceased  gentleman's 
son,  Lieutenant  Tidd,  is  serving  with  the  same  battalion  in  the 

Dardanelles.  ,  ^i     .     ,.    i-      t,  i. 

Lance-Corporal  Bebnabd  Mosey,  of  the  Australian  Force,  who 
has  died  of  wounds  received  in  action  in  the  Dardanellei",  was 
formerly  an  electrician  with  Messrs.  Calvert  &  Heald,  of  Lancaster, 
with  whom  he  served  his  apprenticeship.  He  was  in  Australia 
at  the  outbreak  of  war,  and  joined  the  Commonwealth  Force  at 

Sergt.  D.  C.  Maetin,  of  the  7th  King's  Royal  Rifle?,  who  was 
on  the  staff  of  Messrs.  WUlans  &  Robinson,  Ltd.,  of  Rugby,  has 
been  killed  in  action  in  France.  He  joined  at  the  outbreak  of 
war  as  a  private. 

Second-Lieut.  H.  6.  Rogebs,  of  the 9th  Somerset  Light  Infantry, 
who  has  been  killed  in  action  in  the  DardaneUes.  was  formerly  on 
the  staff  of  the  British  Thomson-Houston  Co.,  Ltd.,  Rugby. 
He  obtained  his  commission  last  September. 

Obituary. — Sir  Sandford  Fleming. — The  death  is 
announced  from  Halifax,  Nova  SootU,  of  Sir  Sandford  Fleming, 
the  well-known  Canadian  engineer.  He  was  born  at  Kukoaldy, 
Scotland,  in  1827,  and  when  he  was  18  years  of  age  he  went  to 
Canada.    He  was  englneer-in-chief  of  the  Canadian  Government 


Railways  from  1863  to  1880,  and  while  he  held  that  position  the 
railway  system  of  the  Dominion  was  largely  extended.  'Sir 
Sandford  Fleming  was  the  delegate  of  the  Ganaidian  Government 
to  the  Colonial  Conference  in  London  in  18s7,  and  subsequently 
to  many  Cable  Conferences.  He  was  one  of  the  foremost  pro- 
moters of  thefimovement  for  securing  a  Pan-Britannic  telegraph 
service,  from  which  the  Pacific  Cable  took  its  origin,  and  up  to  the 
time  of  his  death  continued  to  advocate  the  State  ownership  of  a 
cable  system  throughout  the  Empire. 


NEW    COMPANIES    REQISTERED. 


Comparri   Wireless    Control   Syndicate,    Ltd.   (141,009).— 

Thi,  ,oini);.nv  wns  rcyisl.-n  ,1  .„.  Julv  17111,  wilh  ;,  .^.pit;,!  of  XL^'lOUO  in  jCI 
>h.ii-.,..  lo  l.ik-  unr  ..rl.iin  invt-ntiiins  and  pal,;nl>  r.lating  lo  wireless  conlriil 
.s\»tems  anil  to  eltctric  .ipparalu!.  and  appliami-s  lor  operating  and  ton- 
trolling'  niusicil  instruments  and  other  things,  and  to  adopt  i.n  agreeiTienl 
with  Manrico  Compare.  The  subscribers  (with  one  share  each)  are  ;  W.  S. 
Jackson,  1,  Greenhill  Ro.id,  Harrow-on-lhc-Hill,  financial  agent;  G.  E.  Bird. 
323.  West  End  Lane.  West  Hanipstcad,  clerk.  I'rivato  company.  The  num- 
ber of  directors  is  not  to  be  less  than  two  or  more  than  seven;  the  sub- 
sciibers  are  lo  appoint  the  first.  Qualification,  50  sh.ires.  Solicitor:  I.  John 
Hart,  33,  Old    Broad    Street,    li.C. 

Telepad,  Ltd.  (141,030). — This  company  was  rcjiisU>rc<.l  on 

Julv  19lh.  with  a  capital  ol  £;4.000  in  £1  shares  (1.01)0  preferred.  1.830 
ordinary,  and  1,170  deferred),  to  take  over  the  benefit  of  patent  No.  8,973  ol 
1013,  to  adopt  an  agreement  with  Sir  George  W.  Kekewich.  to  carry  on  the 
business  of  manufacturers  of.  agi'nls  for,  and  dealers  in  telephone  all.ach- 
ments  and  fittings,  appurtenances,  utensils,  novelties,  and  devices  of  all  kincK 
for  use  in  oflices  and  buildings,  electrical  and  general  engineers,  stationers, 
printers,  etc.  The  subscribers  (with  one  preference  share  each)  are  :  Sir 
George  VV.  Kekewich.  K.C.B..  Feltham,  .Middlesex;  W.  J.  Cameron,  M.U. 
(Lond.),  Two  Oaks.  Balham  Park  Road,  S.W.;  H.  W.  White,  28,  St.  James 
Square.  Holland  Park.  W..  merch.int.  Private  company.  The  number  of 
ilirectors  is  not  to  be  less  rhan  two  or  more  than  five;  the  subscribers  are 
lo  appoint  the  first.     Solicitor:  J.  Clarke,  7,   New  Square,   Lincoln's  Inn,  W.C. 

Phoenix  Armouring  and  Cable  Co.,  Ltd.  (141,042).— This 

company  was  registered  on  Julv  30th,  with  a  capital  of  ;£:i.tlOO  in  £1  shares, 
to  ctrry  on  the  business  of  cable  armourers,  cable  makers,  ironfounders, 
mechanical  and  electrical  engineers,  tube  and  boilei-  makers,  fittei-s,  eli-.. 
and  to'  adopt  an  agreement  with  K.  Pugsley  and  I.  S.  Watts.  The  sub- 
scribers (vvith  one  share  ..-.ch)  are:  F.  H.  Pugsley.  85.  Ullswater  Road, 
Southgate,  N.,  manufacturer;  I.  S.  Watts,  130,  .^rgyle  Road,  West  Ealing, 
solicitor.  Private  companv.  The  number  of  directors  is  not  lo  be  less  than 
tw.i  or  more  than  five;  the  firs  are  F.  H.  Pugsley  and  I.  S.  Watts  (managing 
directors  for  seven  vears  at  ;t;200  each  per  annum).  Qualification,  ^100. 
Solicitors  :    Reginald    Bell   it  Co.,  3-7,    Southampton   Street,    W  .C. 

Smethwick    Machine  Shops,   Ltd.   (141,067).— This  c»ni- 

panv  was  registered  on  Julv  23nd,  with  a  capital  of  i;2,p00  in  j61  shares 
(.iOO  pref.),  to  carry  on  the  business  of  ironfounders,  mechanical  ajiU  electrical 
engineers,  manufacturers  of  steel  and  iron  tools,  implements  and  machinery, 
munitions  of  war,  electrical  machines  and  fittings,  engines,  motor-cars, 
cvcles  and  accessories,  and  hardware  of  all  kinds,  metal  workers,  mill- 
wrights machinists,  etc.  The  subscribers  (with  one  share  each)  are  :  C.  G. 
Garrard.  Goldthorn  Road,  Wolverhampton,  engineer;  S.  Egerton.  1/.  Paignton 
Road.  Edgbaston,  Birmingham,  secretary  Private  company.  The  first 
directors  are  C.  G.  Garrard  (chairman)  and  S.  Egerton.  Solictor  ;  .\.  E.  .\. 
Langhorne.   41.    Temple    Row.    Birmingham. 


OFFICIAL  RETURNS  OF  ELECTRICAL 
COMPANIES. 


Anchor   Cable   Co.,   Ltd.    (69,073).— Capital,   .^6250,001)   in 

;/"10  shares  Return  dated  Mav  20th.  1915.  6.500  shares  taken  up;  ;£,10  per 
share  call.d  up  on  6.100;  ;£:6i.000  paid;  ;t:4.000  considered  as  paid  on  400 
shares.      Mortgages    and    charges:    £:50.000. 

Electro  Chlorination  Syndicate,   Ltd.  (109,699).— Capital, 

/:50,000  in  48,000  pref.  ord.  shores  of  £1  e:.ch  and  40.0(K1  def.  ord.  shar.  s 
,7(  Is  each  Return  dated  December  31st.  1914  (filed  May  2Isl.  1915).  Sev,  n 
pr,l.  ord.    shares    taken   up;   nothing   called    up.     .Mortgages  and   charg.s  :   Nil. 

Pernambuco  Tramways  and  Power  Co.,   Ltd. — Issu<_'  on 

July  6th.  1915.  of  £;50,II(KI  debs.,  part  ol  a  series  of  which  particulars  have 
already    been    filed. 

Porlock  and    District  Electric  Supply  Co.,  Ltd.— Debon- 

tur-  and  as  further  securilv  thereto,  a  mortgage,  both  dated  June  24lh,  1915. 
lo  secure  £2i«,  charged  on  Higher  Mill,  at  Hawkcombe  Porlock,  .Somrrsel. 
water  rights  and  company's  oilier  assets,  present  and  future,  including  un- 
called   capital.      Holder:    C.    Blackford.    Porlock,    Somerset. 

Pope's    Electric    Lamp    Co.,    Ltd.     (101,293).— Capital, 

/•25  lot)  in  £1  shares  (25,000  pref.  and  100  ord.).  Return  dated  October  12th, 
19U  (filed  Mav  15th,  1!)15).  22.579  pref.  and  100  ord.  shares  taken  up; 
£4,2.54    paid;    i:i8,425  considered  as  paid.     Mortgages    and   charges,    £1  (sic). 

Julius  Sax  and  Co.,  Ltd. — Mortt^age  deb<?nturo,  dated  .July 

9th,  1915,  to  secure  £1.000  (ranking  pari  pas^u  with  £2,500  issued  m  lOOSl, 
charged  on  company's  undertaking.  Holder  :  P.  C.  Rowe,  Newlands,  Lealher- 
llcad,  Surrc) . 

Frinton-onSea  and  District  Electric  Light  and  Power  Co.. 

1  Id  —Particulars  of  £4.000  third  debs.,  created  July  1st,  1915.  file(l  pursuant 
to  Section  93  (3)  of  the  Companies  (Consolidation)  .\ct.  190S.  the  wlio!- 
:iinount  being  now  issued.  Properly  charged  :  The  cornpany  s  undertaking 
and  properlv.  present  and  future,  including  uncalled  capital,  subjei  ' 
and   second  "mortgage  debs.,  and   mom 


:d   thereby,  amounting  to  £C6.0(II>. 


National   Alloys,  Ltd.— Delx>nture.   datt-d  July  "ind.  191-). 

lo  secure  £5,000,  charged  on  ih.:  company's  undertaking  .ni.l  properii  present 
and  futur?;  including  uncalled  cpital.  Holder:  Edward  1,:  Has.  Dork  House. 
BiUiter    Street,   E.C. 

Navlorgraph,  Ltd.— E>ebenture,  dated  June  21tli,  1913,   to 

secure  £:555^  charged  on  the  company',  undertaking  .-jnd  property,  present 
and    future,  including    uncalled  capital.      Holder  :    J.   M.    Hunt,    l-airbwn.   Park 


Read.  Southborough. 


Birmingham    Central    Supply    Co.,    Ltd.— Particulars    of 

iTSOO  debentures,  created  July  14th.  1915.  filed  pursuant  to  Section  93  (3)  of 
The  Companies  (Consolidation)  .\ct.  1908.  the  whole  amount  being  now 
issued.  Propertv  charged  :  The  company's  undertaking  and  properly,  present 
and   future,  including  uncalled  and  unpaid    capital.      No   trustees. 
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CITY  NOTES. 


Electric  and  General  Investment  Co.,  Ltd. 

Thk  report  of  the  directors  for  the  yeiir  ended  May  Jilst  shows 
that  the  gross  profit  on  the  transactions  for  the  year  was 
^7423.  After  deducting  all  general  charges,  interest  on  ih'hen- 
ture  stock,  transferring  ±''2.40()  to  reserve,  and  adding  J^.i.dT-o, 
the  amount  brought  forward  from  last  year,  there  remainwl  a 
balance  of  £5:2i2.  which  the  <lir<H;tors  recommend  should  be 
carried  forward.  The  amoiuit  of  ±'84.(XX)  appearing  as  a  provi- 
sion for  contingencies  in  the  last  balance  sheet  has  been 
debited  with  the  sum  of  £i;2o5  in  respect  of  lo.sses  incurred, 
and  after  transferring  thereto  the  sum  of  f'J.409  from  profit 
and  loss,  there  re]naine<l  a  balance  of  ±'S'2,1.54.  which  has 
been  deducted  from  the  value  of  the  company's  investments 
and  retained  as  an  investment  reserve  fund.  Mr.  Emile  Garcke 
retired  from  his  office  as  a  director  by  rotation,  and,  being 
eligible,  offered  himself  for  re-election. 

Mr.  J.  B.  Br.mthwaitk  presided  over  the  26th  ordinary 
general  meeting,  held  at  Winchester  House,  Old  Broad  Street. 
In  proposing  the  adoption  of  the  rep<u-t,  the  C'hairm.4N  said 
it  was  the  fir.st  time  in  the  course  of  the  twenty-five  years' 
existence  of  the  com]iany  that  the  ordinary  shareholders  had 
had  to  go  w-ithout  a  dividend.  Of  course,  the  conditions  were 
quite  exceptional,  and  when  they  looked  back  over  the  record 
of  the  past  twenty-five  years  he  thought  they  w-ould  agree 
that  they  had  not  done  so  badly.  During  that  ijeriod  they 
had  paid  them  the  equivalent  of  £6  for  each  £1  share,  whicli 
worked  out  at  an  average  of  about  25  per  cent,  per  annum. 
He  thought  they  would  agree  that  under  the  exceptional 
circumstances  they  had  had  to  face  this  year  they  must  be 
content  to  take  .something  from  their  past  dividends,  and 
reduce  that  average  a  little.  For  ten  months  out  of  their 
ficaneial  year  they  had  had  a  state  of  war  prevailing,  which 
had  entirely  put  a  stop  to  financial  business  of  almo.st  every 
kind.  The  net  result  of  the  year  was  that  they  had  trans- 
ferred f 2.409  to  the  contingencies  fund;  they  had  paid  £497 
oa  account  of  the  preference  dividend,  and  thev  carried  for- 
ward £5,222,  which  was  within  £100  or  £200  of  the  balance 
of  the  preference  dividend.  As  they  knew,  the  dividend  was 
cumulative,  and  they  hoped  to  make  a  distribution  as  soon 
as  financial  conditions  improved.  They  did  not  consider  it 
wise  to  borrow  for  the  purpose  of  paying  the  dividend  on  this 
occasion,  but  to  reserve  their  ca.sh  resources  as  much  as  pos- 
sible. He  regretted  that  there  was  no  dividend  for  the 
ordinary'  shareholders,  but  on  the  whole  he  thoiight  they  had 
done  fairly  viell  under  the  circumstances  in  being  able  toshow 
that  the  preference  dividend   had  been  earned. 

Mr.  E.  Gabcke  seconded  the  motion,  which  was  carried 
unanimouslv. 


Calffarj'  Power  Co.,  Ltd.— The  report  states  that,  con- 
sidering: conditions,  buBiness  has  beeii  quite  satisfactory.  The 
g:ros3  eaminga  amounted  to  $2S1, 186,  compared  with  $240  116  for 
1913,  an-l  the  net  earninfra  to  $180,217,  compired  with  $188,060. 
After  dedaotiner  interest  charges  ($1,",5,479),  $24,728  was  trans- 
ferred to  surplus  account,  leaving  the  balance  at  credit  of  that 
account  §180,383.  Both  eross  and  net  earninss  were  affected  to 
the  extent  of  about  §27,500  by  a  fire  which  caused  a  suspension  of 
operations  for  six  months  in  the  large  cement  mill  at  Exshaw, 
which  is  an  important  power  customer.  The  prevailinfr  economic 
conditions  also  prevented  customers  from  taking  normal  amounts 
of  power.  All  construction  was  finished  early  in  the  year.  The 
new  Kananaskis  Falls  power  plant  has  given  entire  satisfaction  in 
operation,  as  has  the  system  as  a  whole.  In  the  abienc3  of  unfore- 
seen contringenoies,  the  operating  expenses  during  191.5  will  be  con 
Biderably  lower  than  in  either  1913  or  1914.  notwithstanding  that 
two  generating  plants  are  now  in  operation.  Under  the  existing 
contracts  for  the  sale  of  power  the  company  is  assured  of  a  mini- 
mum income  sufficient  to  meet  operating  expenses  and  bond 
interest,  and  still  leave  a  subatantial  surplus.  The  city  of  Ca'gary 
has  constantly  taken  power  in  excess  of  the  minimum  spec'fied 
in  its  contract,  and  will  undoubtedly  continue  to  do  so  in  the 
future, — Fliitiiifirr. 

Bristol   Tramways   and   Carriajce   Co.,   Ltd.— The 

directors  have  declared  an  interim  dividend  at  the  rate  of  4  per 
cent,  per  annum  for  the  half-year  ended  .fune  30th.  The  dividend 
warrants  will  be  posted  to  the  shareholderB  on  Wednesday, 
August  4th. 

Metropolitan  District  Railwii.v  Co.— Interim  dividend 
on  the  t  per  cent,  guaranteed  stock  at  the  rate  of  £4  per  cent,  per 
annum,  on  the  first  preference  stock  at  the  rate  of  £4  10s.  percent, 
per  annum,  and  on  the  second  preference  stock  at  tlie  rate  of  £3 
per  cent,  per  annum. 

Roiirnemoutli  and  Poole  Klectricit.v  Supiily    Co., 

Ltd.— The  directors  have  declared  an  interim  dividend  on  the 
ordinary  shares  at  the  rateof  B  per  cent,  per  annum,  less  income-tax. 

Central  l>ondon   Railway  Co.— Interim  dividend  on 

the  nndirided  ordinary  stock  at  the  rate  of  £3  per  cent,  perannnm, 
and  on  the  preferred  ordinary  stock  at  the  rate  of  £4  per  cent,  per 
annum. 

City    and    Sontli    London    Railway    Co.— Interim 

dividend  on  the  whole  of  the  outntanding  r>  per  cent,  preference 
stocks  1891,  lS9e,  I'.tOl  and  1B03,  at  the  rate  of  £r.  per  cent,  per 
annum. 


The   Ro.sario    (Ar<>entina)    Electricity    (o.  —  The 

accounts  of  the  Soci^te  d'Electricit<;  de  Roaario,  which  is  a  Belgian 
company,  and  in  which  the  Berlin  Company  for  Electrical  Under- 
takings is  interested,  show  grosa  profits  of  £.S2,000  for  1914,  as 
compared  with  £911,000  in  the  previous  year.  The  less  favourable 
result  is  attributed  by  the  directors  to  the  reaction  of  the 
European  war  on  the  economic  situation  in  the  Argentine  Republic 
and  the  resulting  diminution  in  the  demand  for  electricity; 
whilst  the  consumption  of  the  company's  chief  customer— the 
Rosario  Tramways  Co.— also  declined  by  about  lo  per  cent,  as 
compared  with  1913.  After  making  provision  for  de|)reciation 
and  reserve  funds,  the  balance  of  net  profits  permits  of  the  pay- 
ment of  a  dividend  of  ."i  per  cent,  on  the  ordinary  ahares,  as  against 
8  80  per  cent,  in  1913.  The  "dividend  shares,  "  upon  which  3s. 
per  share  was  paid  in  1913,  reseive  no  distribution  for  the  past 
year. 

Northern  Ontario  Li«lit  and  Power  Co.,  Ltd.— The 

report  states  that  the  results  would  have  been  better  but  for  the 
unsettled  conditions  since  August  1st,  1914,  which  have  made  a 
difference  of  approximately  10  per  cent,  per  month  in  the  anti- 
cipated earnings  during  the  past  five  months.  The  sum  of  $142,768 
has  been  paid  as  dividends  at  the  rate  of  6  per  cent,  on  the  out- 
standing cumulative  preference  stock.  The  balance  of  $564,496 
(including  8316,442  surplus  brought  forward,  after  adjastmeut's  of 
86,508)  has  been  carried  forward.  The  sum  of  8133,500  has  been 
applied  in  settlement  of  the  year's  inatalment  of  sinking  fund  on 
the  bonds  (against  8122,000  in  1913),  making  the  total  amount  of 
the  bonds  in  this  fund  8321,000.  During  the  year  8133,500  bonds 
have  been  issued,  leaving  certified  but  unissued  $181,500,  In 
addition,  the  company  is  entitled  to  have  certified  and  issued, 
because  of  money  expended  out  of  earnings  on  improvements  and 
betterments,  approximately  $405,500  bonds. — Fiitaucier. 

Rus.sian  Joiat  Stock  Companies.— A  German  news- 
paper, referring  to  the  accounts  of  Russian  joint  stock  companies 
for  the  year  ended  last  December,  states  that  the  first  place  from 
the  standpoint  of  favourable  financial  results  was  occupied  by  the 
companies  engaged  in  the  electrical,  metal-working  and  engin- 
eering trades.  In  particalar,  the  electrical  manufacturing  works, 
which  had  on  hand  considerable  stocks  which  were  purchased  at 
low  prices  prior  to  the  war,  realised  record  profits.  It  is  con- 
tended that  the  enormous  import  requirements  of  Russian 
indnstries,  especially  in  regard  to  raw  materials  and  machinery, 
will  compel  the  Russian  companies  also,  after  the  conclusion  of 
the  war,  to  make  purchases  abroad  and  take  advantage  of  foreign 
exchange,  notwithstanding  all  the  existing  efforts  made  for  the 
purpose  of  Russianising  indnstries. 

Metropolitan  Railway   Co.— The  result  of  working 

for  the  six  months  ended  June  admits  of  the  payment  of  the 
dividends  on  the  several  issues  of  preference  stock  and  of  an 
interim  dividend  at  the  rate  of  1  per  cent,  per  annum  on  the 
ordinary  stock.  The  latter  payment  compares  with  U  per  cent, 
paid  in  respect  of  the  first  half  of  1914.  The  Surplus  Lands 
Committee  announces  that  the  balance  for  the  half-year  ended 
June  30th,  191.J,  will  allow  of  the  payment  of  an  interim  dividend 
on  the  Surplus  Lands  stock  at  the  rate  of  2J  per  cent,  per  annum. 

Aldershot  Gas,  Water  and  District  Lighting  Co.,  Ltd. 

— The  report  states  that  the  total  revenue  for  the  year  was  £51  456 
and  expenditure  £39,784,  leaving  a  surplus  of  £11,671.  After 
providing  for  dividends  on  consolidated  preference  stock  and 
interest  on  special  loan  and  debentures,  the  directors  recommend 
the  full  statutory  dividends  of  £5  18-20  per  cent,  per  annum  on 
the  "A"  stock,  £4  8-20  per  cent,  per  annum  on  the  "B"  stock, 
and  £5  per  cent,  per  annum  on  the  "C  "  consolidated  stock  for  the 
half-year  all  less  ttix. — Fitmnci^r. 

Brazilian  Traction,  Lijrht  and  Power.— The  directors 

have  declared  a  quarterly  dividend  of  J  per  cent.,  as  compared 
with  15  per  cent,  a  year  ago,  payable  in  Toronto  on  September  let. 
In  view  of  the  unsettled  conditions  and  notwithstanding  that  the 
earnings  of  the  company  have  continued  to  inoreaae  in  a  very 
satisfactory  way,  the  directors  have  decided  on  making  the  dividend 
on  the  common  stock  for  1915  at  the  rate  of  4  per  cent,  per  annum. 
— Finamial  ynrx. 

( ounty  of  liOndon  Electric  Supply  Co..  Ltd.— The 

directors  have  declared  an  interim  dividend  on  the  preference 
ahares  at  the  rate  of  6  per  cent,  per  annum,  less  income-tax,  for 
the  half-year  to  June  30th,  and  an  interim  dividend  on  the  ordinary 
ahares  for  the  same  period  at  the  rate  of  5  per  cent,  per  annum 
leas  income  tax,  both  payable  on  September  15th. 

The     Roumanian     A.E.(.i.— It    is    stated    that    the 

Roumanian  A. E.G.,  which  is  the  sales  organisation  of  the  Berlin 
company  in  Roumania,  realised  net  profita  £(;,000  in  1911,  ae  com- 
pared with  £6,200  in  the  preceding  year.  The  dividend  is  at  the 
rate  of  10  per  cent,  on  share  capital  of  i!  50,000,  this  contrasting 
with  5  per  cent,  in  1913. 

National  lias  Enffine  Co.,  Ltd.— Tiie  directors  have 

decided  to  pay  an  interim  dividend  for  the  six  months  ended  June 
30th  at  the  following  rates  :— 5  per  cent,  per  annum  on  the  pre- 
ference shares,  and  7j  per  cent,  per  annum  on  the  ordinary  shares, 
both  subject  to  income-tax.  The  dividend  warrants  will  be  posted 
on  the  31st  inst. 

London  Electric  Railway  Co.— Interim  dividend  on 
the  4  per  cent,  preference  stock  at  the  rate  of  £4  per  cent,  per 
annum,  and  on  the  ordinary  shares  at  the  rate  of  £  I  per  cent,  per 
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Marconi's  Wireless  Telegraph  Co.,  Ltd. 

'I'm-;  report  df  the  diivctja-s  IVu-  the  year  ended  iJeeeudier  .'list, 
1!-I14,  tiiiows  that  the  griKs  profit  for  the  year  uriiounted  to  tlie 
sLuu  nt'  i'87].((7-i.  and  the  not  jirofit  earried  t<i  the  balanee 
-^heet  to  £-j;y,7]ii,  showing  an  increase  ol'  ma  profit  over  the 
pi-eee<ling  year  of  i'110,39'J.  The  net  profit  of  tlie  year,  addeil 
to  the  sum  of  f7G,5oO  brouglit  forward  from  the  previous 
,\ear,  increases  the  balance,  now  to  the  credit  of  profit  and 
loss  account  to  i;.3(l9,'2CC.  The  basis  of  remuneration  from  the 
Government  for  the  use  of  the  company's  hit;h-power  stations 
since  the  beginning  of  the  war  and  other  services  not  yet 
liaving  been  settled,  it  has  not  been  possible  to  include  any 
sum  in  res{ieet  of  them  in  the  profit  and  Ios«  account  of  last 
year.  These  items  will,  therefore,  have  to  be  entered  t<">  the 
credit  of  the  account  of  the  cuiTent  year.  In  the  balance 
sheet,  shares  in  as.sotiated  companies  and  patents  are  again 
taken  into  a<'count  at  their  cost  price,  viz.,  ;£! ,360,l'2tj,  show- 
ing an  increase  of  £01, 38'2.  This  addition  is  nuiinly  composed 
of  the  company's  propoi'tion  of  the  increased  capital  of  the 
Piussian  Co.  The  company's  holdings  in  associated  com- 
panies, e.xcept  for  these  additions,  have  undergone  no  change 
•  luring  the  year  under  review.  The  par  value  of  .shares  held 
m  associated  companies  now  stands  at  .£'2,469,8.59,  exclusive 
of  .shares  which  have  iio  capital  denomination.  Tlie  amount 
which  stood  to  the  credit  of  share  premium  account  has  been 
tran.sferred  to  general  reserve  account,  which  now  stands  at 
.mil  Ml 

The  French  Company  (Compagnie  Frangaise  Maritime  et 
Coloniale  de  Telegraphie  sans  Fil)  has  declared  a  dividend  for 
the  year  1914  at  the  rate  of  10  per  cent,  on  the  ordinai'y 
i-hares  and  81.2.5  francs  per  share  on  the  founders'  sliares. 

The  Marconi  International  Marine  Communication  Co.  has 
attain  shown  substantial  increa.se  of  busine.ss  and  profits. 
Dividends  for  the  past  year  amounting  to  10  per  cent,  have 
been  declared,  and  the  sum  of  £30,747  was  placed  to  reserve 
and  carried  forward. 

The  Russian  Company  (Societii  Eusse  de  Telegraphes  et 
Telephones  sans  Fil)  has  nuide  satisfactory  progress.  .A.  divi- 
dend at  the  rate  of  1.5  i>er  cent,  for  the  year  1914,  as  compai'ed 
with  6  )>er  cent,  for  the  previous  year,  has  been  declared. 

The  Marconi  Wireless  Telegraph  Co.  of  .-Xmerica  earned 
increased  profits  for  the  year,  but  owing  to  the  conditions 
prevalent  in  Euroix-,  and  the  con.sequent  necessity  to  defer 
the  opening  of  their  trans-.\tlantic  service,  the  directors 
dtx'ided  meantime  not  to  declare  a  dividend. 

The  outbreak  of  war  caused  considerable  dislocation  of  the 
c<  mpany's  affairs  as  well  as  of  those  of  the  associated  companies. 
Businesses  of  imiwrtance  which  were  on  the  point  of  fruition 
had  to  be  deferred  ;  many  negotiations  which  were  iii  coui'se 
of  successful  progress  with  foreign  Governments  had  for  the 
time  being  to  be  abandoned :  the  opening  of  the  direct  public 
telegraph  .services  between  this  country  and  the  United  States 
of  .America  and  Spain  had  to  be  postponed.  In  some  cases, 
owing  to  the  unfavourable  rates  of  exchange,  substantial  sums 
had  txi  be  deposited  at  interest  with  bankers  abroad,  and 
some  payments  from  foreign  Governments  deferred  with 
interest  accruing  until  after  the  war.  The  Bum  of  £4.'M7 
due  from  the  Turkish  Government  has  not  been  received. 
In  these  circumstances  the  directors  recommend  the  declara- 
tion of  a  dividend  of  10  per  cent,  upon  the  ordinarj'  shares: 
to  place  a  further  f  KKI.fMTO  to  general  reseiwe  account,  increas- 
ing that  account  to  £967,530,  and,  after  deducting  the  divi- 
dend of  7  per  cent,  paid  earlier  in  the  year  upon  the  prefer- 
ence, share-s.  to  can-y  forward  the  sum  of  £69.497.  Tlie 
directors  do  not  contemplate  that  any  loss  in  consequence 
either  of  loss  in  exchange  or  deferred  payments  will  result. 
During  the  current  year  the  company  has  been  engaged  t" 
its  fullest  capacity  in  supplying  the  demands  of  the  British, 
Colonial  and  Foreign  Governments.  The  oixlers  in  hand  justify 
the  anticipation  that  the  volume  of  business  this  year  will 
exceed  that  of  any  previous  year.  With  extreme  regret  the 
directors  record  the  deaths  of  two  of  their  colleagues.  General 
Albert  Thys  and  Major  Saii)uel  Flood  Page,  who  were  actively 
associated  with  the  company  for  some  fifteen  years.  The 
directors  retiring  at  this  meeting  were  Mr.  Henry  S.  Saunders 
and  Mr.  Samuel  Geoghegan,  who.  being  eligible,  offered  them- 
selves for  re-election. 

Senatore  G.  Marconi  (Chairman)  took  the  chair  on  Monday, 
at  the  Hotel  Metropole.  at  the  annual  meeting  of  the  com- 
pany. In  moving  the  adoption  of  the  report,  he  said  he  had 
little  doubt  that  the  statement  of  accounts  •nould  be  regarded 
in  all  the  circum.stances  as  satisfactory.  In  the  balance  sheet. 
on  the  debit  .side  capital  remained  practically  unchanged,  bills 
payable  showed  a  slight  increase,  and  sundry  creditors  some- 
what less  than  the  figures  of  the  preceding  year.  The  resei'vi' 
account  now  carrie<l  with  it  the  share  premium  account, 
which  they  had  transferred.  On  the  credit  side,  the  amount 
to  the  credit  of  temporary  investments  and  loans  against 
securitie.s  represented  moneys  for  which  they  had  no  imme- 
■diate  need,  and  which,  there'fore,  had  been  lent  against  or 
inve.st<'<l  in  first-class  securities,  earning  a  better  interest 
than  could  be  obtained  by  placing  the  money  on  dejiosit  at 
the  bank.  Sundi-y  debtors  showed  an  increa.se  approaching 
£•2-50,000  over  the  figure  of  the  preceding  year;  practically  the 
whole  of  this  increa.se  was  in  respect  of  Government  work, 
and  nearly  the  whole  of  it  had  since  been  received.  Shares 
in  associated  companies  showed  an  increase  of  some  £60.000, 
the  greater  part  of  which  was  represented  by  an  increa.se  in 
their  holding  in  the  Ru.si?ian  Co.,  by  rea-son  of  the  growth  of 


their  luisines.s  and  the  increase  of  the  capital,  of  which  they 
took  their  proportion.  The  par  value  of  their  total  share- 
holding was  now  close  on  '21  millions  sterling,  Imt  the  figure 
appearing  to  the  credit  in  the  balance  sheet  representivi,  as 
usual,  the  actual  cost  to  the  company.  Turning  to  the  jirotit 
an<l  loss  account,  on  the  ilebit  side,  there  was  the  substantial 
balance  amounting  t<j  i.'232,716  8s.  lid.  profit  carrieil  to 
balance  sheet.  This  figuD^  showed  a  marked  increa.se  over 
the  profit  of  the  preceding  year,  proiK)rtionate,  of  course.',  to 
the  increa.se  in  contracts,  sales,  and  trailing  account.  The 
amount  of  work  which  had  been  dime  for  the  Government 
and  the  services  rendered  wei'e  considerable,  and  they  had 
very  little  doubt  that  the  remuneration  which  woukl  be 
awarded  the  company  in  due  course  wovdd  be  projwrtionate 
to  their  value.  On  the  outbreak  of  hostilities,  as  was  to  be 
expected,  wireless  telegraph  apparatus  was  jiromptly  declared 
contraband  of  war,  and  for  thi'  time  being,  therefore,  their 
Avork  in  nuiny  parts  of  the  world  practicall.v  came  to  a  stand- 
still. Their  programme  had  undergone  complete  disliK-ation, 
and  it  was  quite,  impossible  at  the  present  moment  to  say  to 
what  extent  or  in  what  way  it  would  be  affected  eventually. 
On  the  other  hand,  their  factory  had  been  kept  very  fully 
occupied  in  carrying  out  the  very  imjiortant  orders  which  they 
had  received ;  the  greater  part  of  this  work,  however,  would 
figure  in  the  accounts  of  the  present  year.  Tlic  .'Vmerican 
Co.  had  been  deprived  of  the  use  <if  their  trans-.\tlantic 
station  owing  to  the  stations  on  this  side  being  required  for 
other  purposes.  It  was  hoped  that  in  due  coui.se  they  would 
receive  fair  compensation.  Their  high-power  stations,  how- 
ever, at  San  Francisco  and  Hawaii  had  been  complete<l  and  a 
telegraphic  service  was  being  conducted  very  satisfactorily. 
They  were  daily  awaiting  infonnation  with  regard  to  the 
opening  of  the  service  through  to  .Japan,  and  arrangements 
had  been  made  with  the  .Japanese  Government  for  the  conduct 
of  a.  commercial  telegraph  service.  The  Canadian  Co.  had 
continued  to  make  progress,  but  the  changes  which  were  con- 
templated had  not  yet  been  carried  out,  owing  to  the  war. 
The  .Argentine  Co.  had  had  to  defer  for  the  present  work 
ujxin  their  high-[xiwer  .station.  The  Belgian  Co.  continued 
to  conduct  its  business  from  their  office  in  Marconi  House 
under  the  direction  of  the  English  direct<irs  of  that  company, 
Mr.  Godfrey  Isaacs  and  Captain  Sankey.  The  business  was 
progressing  satisfactorily,  but  it  had  been  quite  impossible 
to  make  up  any  balance  sheet.  The  French  Co.  had  con- 
tinued to  do  a  satisfactory  business  and  had  paid  for  1914  a 
dividend  similar  to  that  of  1913.  The  Marconi  International 
Marine  Communication  Co.,  Ltd.,  had  continued  to  show 
satisfactoiy  progress,  although  it  had  not  been  altogether 
free  from  loss  directly  arising  from  the  state  of  war.  Their 
Russian  Co.  had  had  a  very  good  year  and  had  paid  a  dividend 
of  15  per  cent.,  as  compared  with  6  per  cent,  for  1913.  They 
had  a  considerable  amount  of  work  in  hand  and  were  doing 
a  veiy  satisfactory  bu.siness.  The  Spanish  Co.'s  negotiations 
with  the  Spanish  Government,  to  which  reference  was  made 
last  year,  w'ere  not  facilitated  by  the  outbreak  of  war.  They 
had,  however,  continued  to  make  progress,  and  were  approach- 
ing an  early  and  .satisfactory  termination.  Tlie  development 
of  the  Automatic  Telephone  Co.  had  not  made  much  com- 
mercial progress,  in  consequence  of  the  war.  The  name  of 
the  company  had  been  changed  to  that  of  "The  Relay  .Auto- 
matic Telephone  Co."  as  the  Swedish  name  under  which  it 
traded  was  liable  to  be  mistaken,  which  would  not  have  been 
to  its  advantage.  They  had  signed  an  important  contract 
with  the  Itahan  Government,  which  they  contemplated  would 
be  put  into  ojicration  in  the  early  future.  With  regard  to 
the  Imperial  chain,  they  would  remember  that  in  the  report 
of  last  year  the  directors  informed  the  shareholders  that  they 
were  pennitted  to  make  but  slow  progress  with  the  «rection 
of  the  six  high-power  .stations  for  which  they  had  contracted 
with  His  Majesty's  Postmaster-General,  and  the  company's 
interests  were  being  .seriously  prejudiced  thereby.  Within  a 
few  days  of  their  general  meeting  war  was  decdared,  and  nt 
the  end  of  the  year  the  Postmaster-General  informed  the 
company  that,  owing  to  altered  circum.stances  resulting  from 
the  war,  the  fJovernment  had  decided  not  to  proceed  with 
the  Imperial  wireless  chain.  Tliey  wei'e  further  infoiineil 
that  the  governing  factors  in  determining  the  Imijeria!  scheme 
would  be  better  met  by  means  other  than  the  construction  of 
stations  of  the  character  and  in  the  .situations  contemplated 
by  the  contract  for  the  Imperial  chain,  and  that  the  amounts 
disbursed  by  the  company  in  respect  of  the  contract  would 
be  I'efunded  to  them.  Subsequently,  in  February,  negotia- 
tions were  entered  -into  with  His  Majesty's  Government  for 
the  erection  of  certain  .stations  on  conditions  differing  from 
tho.se  contained  in  the  original  scheme.  Negotiations  were 
proceeding  on  a  basis  which,  if  agreed  to.  would  represent  to 
the  c<mipany  a  rea.sonable  equivalent  of  the  terms  of  the  191."? 
contract.  Nothing,  however,  had  yet  been  definitely  decided. 
Since  he  last  addressed  them  there  had  been  some  important 
developments  in  the  art  of  wii-ele.ss  telegraphy,  and  they  had 
applied  for  several  new  j'atents.  The  company  had  received 
more  than  one  letter  of  appreciation  from  the  Lords  Com- 
missioners of  the  .Admiralty  in  respect  of  the  work  they  and 
inember,<!  of  their  staff  had  done.  It  would  interest  them  to 
know  tliat  from  their  companies  some  1. 100  men  W'ere  em- 
ployed in  the  forces  on  active  service  or  on  special  duties, 
apart  from  the  very  large  number  at  the  head  office  and  works 
who  had  been  requested  to  remain  at  their  posts,  where  by 
.so  doing  they  could  render  greater  service  to  the  country. 
On  behalf  of  his  co-directors  and  himself  ho  wished  again  to 
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place  on  record  their  high  appreciation  of  the  services  ren- 
ilered  to  the  company,  and  he  might  also  say  to  the  British 
nation  and  her  alliiw.  by  tiu"ii-  managing  director,  Mr.  Godfre.\ 
Isaacs.  He  had  conlinuod  iintiiint;  in  his  work  and  activities, 
.■md  it  wonld  he  ilifhcult  to  over-cslimat-e  the  valne  of  hi.s 
.scrviws.  It  was  very  largely  due  to  him  that  wirele.s.s  tele- 
^'rapliy  had  become  and  had  remained  a  groat  Briti.sh  industry, 
of,  i)crhaps,  greater  value  to  the  nation  during  war  time  than 
in   peace. 

Mr.  Godfrey  Is.aacs  (managing  director),  in  seconding  the 
motion,  said  he  proiwsed  to  take  advantage  of  the  oppor- 
tunity to  tell  them  something  al)ont  the  company,  and  wjmk;- 
thing  about  the  competition  which  the  company  ha<l  exjieri- 
ence<l,  which  at  no  other  period  had  it  been  possible  lor  bim 
to  si>eak  aliout.  He  wanted  to  remind  them  that  he  joined 
the  company  on  January  '25th.  1910,  at  Mr.  Marconi's  invita- 
tion. At  tliat  time  the  company  had  an  Lssued  capital  of 
ieo47,'299.  It  had  pi'actically  no  cash  resources  whatever,  and 
it  had  no  credit.  It  had  been  extremely  difficult  to  find 
money  in  this  country  for  wireless  telegraphy.  Mi-.  Ma)coni 
iu)d  personally  made  great  efforts  to  find  the  necessary  mone>s 
to  conduct  the  bu,siness  of  the  companj-,  and  he  only  suc- 
ceeded by  going  to  Italy  to  obtain  there  a  substantial  sub- 
.scription  to  the  preference  issue  which  was  at  that  time  made. 
When  he  joined  the  company  in  1910,  Mr.  Marconi  per- 
sonally lent  the  company  £1-2,000,  and  he  then  proceeded 
to  Canada  upon  the  company's  business.  'Within  a  few  weeks 
of  his  absence  he  (the  speaker)  had  to  draw  a  cheque  upon 
his  i)wn  banking  account  to  pay  salaries  which  were  due  on 
the  Saturday  morning  for  the  preceding  month.  That  day 
they  had  a  capital  issue  somewhere  approaching  IJ  millions 
sterling,  and  their  balance  sheet  showed  they  were  in  a  very 
sound  position  and  that  their  as.sets  were  sound  assets.  They 
had  to-day  nearly  one  million  sterling  to  the  credit  of  their 
general  reserve  account,  and  they  had  very  large  assets  in 
the  shape  of  cash.  fir.st-cla.ss  securities,  and  freehold  and 
leasehold  property.  The  leasehold  property,  although  it 
apiTeared  at  cost  less  depreciation,  they  could  dispose  of  that 
day  at  a  ver>-  substantial  profit,  and  had  received  more  than 
one  offer.  They  had  in  addition  a.  large  number  of  shares 
ii  their  associated  companies,  most  of  which  had  that  day 
a  very  substantial  value,  and  all  of  which  they  hoped  in  the 
future  would  be  of  a  very  big  value.  He  wanted  to  tell 
them  some  of  the  reasons  why  the  business  did  not  prosix^r 
in  its  first  years.  He  thought  it  was  very  desirable  that  they 
should  have  an  insight  into  the  historj-  of  the  company, 
which  heretofore  liad  of  necessity,  for  reasons  which  they 
would  all  understand,  been  a  closed  book.  Very  soon  aft-er 
Mr.  Marconi  provided  the  company  with  this  very  valuable 
invention  the  methods  which  obtained  abroad  were  adopte<l 
with  regard  to  his  science,  and  the  very  valuable  patents 
which  were  then  their  company's  property  alone  were 
imitated  in  Germany,  and  with  the  great  ability  of  the  Ger- 
man people,  and  their  great  foresight,  a  big  German  com- 
pany was  created.  This  German  company  had  for  its  direc- 
tion .some  of  the  most  eminent  and  able  commercial  men  in 
Germany,  who  were  then  the  directors  of  some  of  the  biggest 
conmierciat  industries  in  that  country.  It  had.  further,  the 
great  advantage  of  the  financial  aid  of  some  of  the  principal 
German  banks,  and,  finally,  it  had  a  very  large  subsidy  from 
the  German  Government.  That  was  the  position  of  the  com- 
pany against  which  the  Marconi  Co.  for  many  years  up  to 
the  time  he  joine<l  the  company,  and  subsequently,  had  to 
contend.  Mr.  Marconi  personally,  with  the  aid  of  his 
managei-s,  had  for  many  years  succeeded — in  his  opinion 
marvellou.sly — in  maintaining  something  of  the  position  of  the 
English  company,  notwithstanding  the  very  powerful  opposi- 
tion of  the  German  compan>'.  He  thought  it  was  largely 
due  to  the  magnificent  support  given  to  the  company,  or 
perhaps  it  would  be  more  correct  to  say  to  Mr.  Marconi  JUM- 
fionally,  by  the  Italian  Government,  notwithstandmg  that 
they  were  the  allies  of  the  German  company's  Government, 
that  the  company  was  able  to  continue  its  existence.  The 
German  company,  no  doul)t  under  the  direction,  to  a  large 
extent,  of  tlie  German  Government,  pnx'tHHled  to  cieate 
jKiwerful  agencies  in  pretty  well  every  country  in  the  world, 
and  they  made  great  headway.  With  the  exception  of  Italy, 
France,  and  this  countiT  they  did  obtain  a  prcjxinderating 
position  in  this  industi-y  in  practically  every  part  of  the  world. 
Tliat  w'as  the  jMisition  he  found  in  1910.  Wherever  one  went, 
what<'ver  negotiations  one  had  with  foreign  (jovernments,  one 
wa«  always  in  competition  with  a  iV)werfHl  German  agency. 
But  that  was  not  all.  They  had  not  only  to  contend  with  the 
German  agents,  but  they  had  also  to  contend  with  the  German 
amhasfiadors.  They  eventually  fonml  that  their  jxisition  was 
impossible,   under   such   <-onditions.         He    returned    from    a 

journey  abroad  and  made  an  im diate  appe:il  to  Sir  I'^dward 

Grey,  and  placed  the  facts  before  him.  and  from  that  time 
forward  he  ol)taine<l  the  support  of  the  British  Ministers 
abroad  in  their  different  negotiations  with  foieign  (iovern- 
rnpnt.1,  and  from  that  time,  also,  they  lonmieiu-ed  to  make 
Hubdtantinl  progresH  until  Miey  rea<he(l  undoubtedly  the  jire- 
jmnderating  influence  in  the  industry  throughout  the  world. 
It  wn«  en.sy  to  understand  that  a  company  like  the  German 
company,  which  had  the  support  of  the  German  GoveiruiK'nt 
and  eonduct4'<l  llio  greater  parts  of  its  business  under  the 
direction  of  the  (Vnnan  Government,  always  with  the  aim 
of  obtaining  contra<'tK  and  conce-sHions  for  the  construction  of 
wirelesH  l<'legriiph  Btations  in  foreign  countries,  nnd  havinn 
in  view  the  importance  which  they  one  djiy  would  pliy,  and 


with  the  prospect  that  when  a  German  station  was  built 
German  hands  would  work  that  station,  that  it  mattered  little 
or  notfiing  to  the  German  company,  with  its  Ciovermnent 
behind  it,  at  what  price  it  entt>red  into  contracts  for  the 
construction  of  thes*'.  stations  Under  those  circumstances, 
he  thought  they  would  agree  that  it  was  not  easy  for  th<' 
Marconi  Co.  to  maintain  its  own.  Within  three  months  of 
his  joining  the  company  it  was  evident  to  all  of  them  that 
the  future  of  the  company  lay  in  a  commercial  wireless  tel<>- 
graph  service  I'ound  the  world,  and  they  adopted  the  policy 
of  creating  such  a  .service,  and  one  of  their  first  acts  in  April, 
191(»,  was  to  apply  to  the  British  Government  for  the  right 
to  erect  high-power  stations  in  all  British  possessions.  They 
.stated  at  the  time  that  they  were  determined  to  create  this 
telegraph  s*?rvice,  upon  British  soil- if  possible,  hut  they  had 
made  up  their  minds  that  the  stations  W'ere  to  be  built, 
[.'nfortunately,  the  Government  did  not  see  its  way  t<i  grant 
them  that  right.  They  asked  for  no  money,  but  merely 
projxi.sed  that  they  .should  be  at  their  ow'n  expense  in  building 
the  stations  and  in  working  a  commercial  sei-vice  in  peace 
time,  and  that  in  case  of  war  they  would  hand  over  the 
stations  to  the  Government  for  Government  purpo.ses.  It 
was  regrettable  that  they  w-ere  not  enable<l  in  1910  to  proceed 
with  that  programme.  Out  of  it  was  born  the  Imperial 
chain,  and,  as  they  would  remember,  when  that  was  men- 
tioned in  Parliament,  it  received  most  hostile  criticism  on 
the  grounds  that  it  was  alleged  that  the  company  were 
receiving  terms  far  too  favourable  to  it.  ImmedialJel}'  the 
matter  was  mentioned  the  German  Government  resolved  to 
build  a  chain,  of  wireless  stations  in  all  German  colonies. 
The  matter  was  not  discussed  in  the  German  Parliament,  but 
the  stations  were  immediately  proceeded  with.  He  was  in- 
ioiuied,  and  he  believed  correctly,  that  the  price  the  German 
Government  paid  for  each  of  these  stations  was  three  times 
the  price  which  their  company  had  asked  of  the  British  Gov- 
ernment. Besides  tihat  price,  whicli  iprovided  for  a  very 
hand.some  profit,  the  German  Government  gave  a  subsidx 
far  more  than  was  ever  contemplated  by  the  Marconi  Co.  th.it 
they  would  get  from  the  royalty  for  Imperial  stations;  and 
tliat  subsidy  was  to  be  paid,  not  for  18  years,  but  for  '25  years. 
The  stations  were  built  and,  he  believed,  cost  the  Genua -i 
Government  £2,000,000.  In  the  light  of  what  had  subse- 
(juently  hapi>ened,  they  might  say  it  was  a  very  bad  invest- 
ment, but  if  they  did  they  wonld  be  mistaken.  War  was 
declared  between  this  country  and  Germany  at  midnight  on 
August  4th.  At  five  o'clock  in  the  evening  of  August  4th 
Germany  sent  out  a  message  to  all  its  wireless  stations,  and 
each  stations  sent  it  out  to  sea,  covering  a  radius  of  2,00(1 
miles  or  more,  to  this  effect  ;  "  War  declared  upon  England: 
make  as  quickly  as  you  can  to  a  neutral  port."  By  that 
iressage,  which  occupied  but  a  few  minutes.  Germany  con- 
trived to  save  the  greater -part  of  its  mercantile  marine.  If 
it  saved  only  one  of  its  big  ships,  like  the  To/f  r/oiii/,  it  wouhl 
have  paid  for  the  whole  cost  of  its  wireless  stations.  They  all 
knew  that  it  was  a  great  deal  more  than  that,  but  be  did 
not  think  he  was  jiermitted  to  go  fiu'ther  and  tell  them  any 
more  than  he  had  told  them.  He  had  given  them  that  infor- 
mation because  he  thought  it  was  right  that  they  should 
understand  a  little  of  what  the  Marconi  Co.  had  had  to  con- 
tend with  in  endeavouring  to  maintain  its  jxisition  in  the 
world  in  this  industry.  He  also  had  told  them  because  he 
wanted  them  to  understand  the  reasons  for  the  conservative 
policy  the  board  had  <letermined  upon  at  this  time.  They 
contemplated,  when  the  war  was  over,  in  consequence  of  the 
very  big  value  which  wireless  telegraphy  had  proved  it-self 
to  have,  there  would  be  a  vei-y  considerable  business  to  be  done 
with  a  great  many  foreign  countries,  but  they  were  mindful 
that  when  that  time  came  it  was  ixi.ssible  that,  owing  to 
financial  stress  which  might  reign  for  a-  peri<xl,  many  foi-eign 
Governments  would  defer  entering  into  engagements,  which 
otherwise  they  would  Ik"  willing  to  do,  if  the  company  were 
not  able  to  some  extent,  for  some  little  period,  to  finanee  the 
work  which  they  uudert^)ok  for  them.  Ho  did  not  know  what 
was  likely  to  be  the  p<isition  of  their  competitors  when  the 
war  was  over,  but,  in  any  ca.s(\  they  did  not  pro)vi,s<'  to  take 
any  chances.  They  contemplated,  therefore,  harliouring  their 
resources,  so  that  when  the  time  came  they  woiil<l  he  able 
to  nndojtake  the  business  which  would  be  offered  to  them. 
Further,  they  must  re<ognise  that  they  might  be  calh^l  upon 
to  render  some  financial  assistance  for  a  period  to  .some  of 
their  associated  companies,  and  there  W'as  nod<nibt  the  mother 
company  would  have  to  be  prepared  to  bo  their  bankers  in 
case  of  need.  Mr.  Isaacs  proceeded  to  refer  to  the  loyal  sup- 
[Hirt  he  had  received  from  the  Chairman  and. his  colleagues 
on  the  boaixl,  from  Mr.  Bradfield  (the  manager).  Mr.  Allen 
(the  assistant  manager  ami  s<x'retary),  and  the  engineering 
staff.  He  remarked  on  the  Chairman's  pn-seiice  that  day,  and 
said  that  Mr.  Marconi  in  carrying  out  bis  milit.'iry  duties  for 
the  Italian  Government  had  been  nearer  to  the  .\ustrian  shells 
than  he  cared  to  think  of.  In  conclusi<in.  ho  |H>inted  out 
that  the  balaix'e  »lu>et«  for  the  past  five  years  showi-*!  the 
company  had  ma<le  n  net  lu-olit  of  close  on  1;'1,(KK1,()(KI.  which, 
ill  face  of  the  dillicnltii-s  thev  had  had,  ho  did  not  consider  n 
biKl    result. 

Mr.  liAxnAM  congratulated  tlio  board  and  Mr.  Isaacs,  and 
sai<l  that  he  had  opjxiwd  the  managing  director  in  the  past, 
owing  to  the  fact  that,  in  comiiKUi  with  other  shaindiolders. 
"he  did  not  kni>w,"  He  «uggost<Ml  that  the  board  might 
Biv(<  some  idea  of  wluit  the  oompanv  was  likely  to  get  from 
the  Governmonl  lor  services  rendiMod. 
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Mr.  Isaacs  said  he  could  luit  form  auy  estimaU'  of  thf 
iiuioLint  likely  to  be  receiveil  from  the  (iovernment. 

Tilt*  rj'pori  \va«  adnpted.  :md  the  iiuM-tiiiy  fiiitluT  |ia-;s.'d  a 
iv<..liili.iii   lor  alloriiig  the  inticlcs  ol   associiilimi. 

British  Elet'tiie  Traction  Co.,  I,t<l. 

An  oxtrii'irdiiiary  luoetiii^;  was  held  <im  l''viday  last,  al  ihr 
llolhnru  Kestaii'rant.  under  the  ehairiuaiiship  of  Mr.  i'.. 
Uahc'KK,  to  consider  the  projiosed  .sclieiiu'.  whieh  was  outliiie<l 
in  onr  hist  issue,  for  re-arrangonient  of  the  capital  of  this 
company. 

The  Chair.man,  iu  proposing  a  resolution  approving  of  the 
scheme,  said  the  assets  of  the  company  sto(Kl  in  the  books  at 
.i^.O.^li.CKJfJ.  They  projiosed  to  write  oft'  net  .i;)08,W)(l;  that 
was  to  .'Miy  they  estimated  that  the  a.ssets  were  .short  of  the 
capital  anil  liabilities  by  lis.  7d.  in  the  pound.  The  two  deben- 
ture stocks,  representing  i'l,iS(IO,()(Xt,  were  not  att'eeted  by  the 
si-henu'.  The  other  capital.  aiiKUinting  to  almost  three  mil- 
lions, was  at  present  divide<l  into  four  classes — two  preference 
(itock  and  twi>  <irdinary  stocks,  and  those  four  classes  all 
rai'kisl  eiiually  as  to  capital  without  any  priority  one  over 
the  other.  The  capital  of  the  preference  stocks  was  ntit  to 
be  reduced,  but  it  would  be  re-arranged.  The  reduction  of 
capital  fell  entirely  on  the  ordinary  stocks — .jO  \vi-  cent,  was 
written  off  the  preferred  ordinary  stock,  and  70  per  cent, 
oft'  the  defevrecl  ordinary  stock.  Then  there  were  the  income 
certificates  amounting  to  £2t;6,()00.  which,  however,  had  no 
capital  lights.  It  was  proposed  to  cancel  these  certificates 
and  give  the  holders  capital  stock  to  the  extent  of  35  per 
cent,  of  the  nominal  amount  of  the  certificates.  It  was  pro- 
posed to  convert  the  four  classes  of  stock  and  the  income 
certificates  into  two  classes  of  stock— preference  and  ordinary. 
The  new  (5  per  cent,  cumulative  preference  stock  would  have 
prioiity  of  capital  over  the  new  ordinary  stock,  and  would,  with 
its  rights  of  participation  in  further  profits,  be  in  eveiy  resiwct 
a  most  attractive  stock.  The  ordinary  .stock  would  rank  after 
the  preference  st<ick  as  regarded  both  capital  and  dividends, 
but  as  a  result  of  the  reduction  of  capital  it  was  hoped  this 
stock  would  at  once  become  dividend  jieldiug,  and  that  the 
divi<lends  would  gradually  increase,  which  would  be  an 
iKlvantage  also  to  the  holders  of  new  preference  stock,  as  the 
market  values  of  the  debenture  and  preference  stocks  would 
improve  with  the  improvement  in  the  ordinary  stock.  The 
preference  sttick  would  be  allotted  as  follows  :— To  the  holders 
of  the  existing  (5  per  cent,  preference  stock,  an  amount  equal 
to  the  present  holdings;  to  the  holders  of  the  existing  7  iier 
cent,  non-cumulative  stock,  35  i)er  cent. ;  and  to  the  holders 
of  income  certificates.  10  ixn-  cent.  The  new  ordinary  -stock 
would  be  allotted  as  followvS  :— To  the  holders  of  the  existing 
7  per  cent,  non-cumulative  preference  stock.  65  per  cent,  of 
their  holdings;  to  the  holders  of  the  existing  preferred  ordinary 
stock,  5(1  ix-r  cent,  of  their  holdings;  to  the  holders  of  the 
existing  deferred  ordinary  stock,  .30  per  cent. ;  and  to  the 
holders  of  the  income  certificates.  '25  per  cent.  It  was  quite 
pos.sible  that  some  of  the  stockholders  might  not  approve 
the  scheme  in  all  its  details.  They  had  to  consider  the  subject 
in  its  broad  aspects,  and  to  decide  whether  or  not  they  wished 
to  have  a  iwluction  and  re-arrangement  of  capital,  and,  if  so, 
whether  in  piinciple  the  scheme  was,  taking  a  large  view-, 
fair  to  all  interests.  In  a  complex  matter  of  this  kind,  it 
was  quite  natural  for  individual  stockholders  to  look  at  it 
from  the  particular  point  of  view  affecting  their  .special 
interests,  but  no  scheme  of  this  chafacter  could  be  formulated 
and  carried  through  if  they  commenced  by  trying  to  .satisfy 
each  particular  p<iint  of  view.  They  must  first  deal  with 
principles,  and  then,  if  they  agreed  that  they  were  proceeding 
fin  the  right  lines,  opportunities  would  be  found  for  discuss- 
ing the  details.  In  his  circular  to  the  stockholders  of  July 
last  year,  he  explained  that  unless  they  re<luced  the  capital 
in  order  to  clear  away  the  depreciation  of  as.sets  it  would 
be  impossible  to  pay  substantially  increased  dividends,  and  he 
explained  al.so  why  a  simple  reduction  applied  equally  to  the 
four  cla.s.ses  of  stock  would  not  meet  the  case,  and  why  a  re- 
.■irrangement  of  capital  as  well  as  a  reduction  of  capital  was 
necessary.  At  the  last  general  meeting  he  explainwl  the 
reasijn  vvhy  the  directors  thought  it  better  to  go  on  with  the 
scheme  now  instead  of  postponing  it.  In  the  opinion  of  the 
directors  there  was  no  doubt  as  to  the  advisability  of  com- 
pleting the  matter  sooner  rather  than  later.  For  some  years 
to  come,  not  merely  during  the  war.  but  for  .some  time  after 
the  war,  all  industrial  companies  would  be  cMinfronted  by 
exceptional  difficulties.  It  would  then  be  a  great  advantage 
to  the  company  in  its  coniorate  capacity,  as  well  as  to  the 
stockholders  personally,  if  the  profits  which  before  .a  reduction 
of  capital  were  applied  to  reserve  for  depreciation  become 
available  for  dividend  or,  alternatively,  to  strengthen  the 
ciwlit  of  the  company.  Tlie  next  point  of  piiiici|ile  they  had 
to  con.sider  was  whether  the  reduction  of  capital  iiroi>o.sed 
was  adequatt>  for  the  purpo.se  of  completely  rehabilitating  the 
ccmpanv.  With  regard  to  this  point,  he  could  only  refer 
them  tn  the  .statements  Mr.  Tegetmeier  and  himself  made 
at  the  annual  meeting  in  1!)13.  He  then  sai<l  that  the  depre- 
ciation of  the  investments,  having  regard  to  the  reserves 
which  had  been  made  by  the  as.sociated  companies  them- 
selves, could  be  met  by  the  exLsting  reserves  of  the  company, 
supplemented  by  a  .sum  which  approximated  to  between  two- 
thirds  and  three-quarters  of  a  million.  To  be  on  the  safe 
side,  however,  the  board  decided  tfi  recommend  them  to 
write   off  f 900.000,   and   in    view   if   the   further    depression 


caused  by  the  war,  the  decision  was  a  wise  one.  At  the  last 
general  meeting  he  stated  that  they  saw  no  reason  to  alter 
tlKi.se  valuations.  Of  <our.se,  they  all  knew  that  the.  market 
dipreciation  wa.s  much  larger  tiiaii  this  I'lgui) — the  market 
ilejireciation  of  the  capital  sttK'ks  was  about  ,i''2,0(K),0tK),  but 
a  large  l>art  of  the  market  de]ircciatioM  was  due  not  only 
to  the  fact  that  their  investments  were  depreciated,  but  also 
to  the  fact  that  they  were  not  paying  adeipiate  dividends  on 
the  whole  of  the  capital.  Con.s<x|uently,  if  tlu'y  c<iuld  by  a 
rtnluction  of  capital,  to  an  exti^nt  equal  to  the  depreciation  ol 
as.sets,  coupled  with  a.  re-arrangement  of  capital,  enable  the 
company  t<i  pay  dividends  on  the  rcdu<-ed  capital,  they  would 
in  due  c-oui.se  recover  that  part  of  the  market  depreciation 
which  was  due  to  their  not  paying  adequate  dividends  <in  the 
present  capital.  The  great  merit,  therefore,  of  the  .scheme 
was  that  by  a  reduction  of  capital  by  £ilOU,(K)()  they  hojietl  in 
course  of  time,  .as  dividends  increased,  to  remove  the  whole 
of  the  market  depreciation  of  about  .£2.(KK).(K)0.  There  was 
one  misapprehension  he  would  like  t<i  remove.  It  ha<l  been 
said  that  this  scheme  had  been  rendered  necessary  liecause 
the  re-arrangement  of  capital  in  1911  was  not  drastic  enough. 
But  the  re-arrangement  of  capital  in  1911  wa.s  not  intende<l 
to  be  at  all  drastic.  It  did  not  involve  any  reduction  of 
capital  whatever.  If  a  reduction  of  capital  had  l>een 
attempted  at  that  time  it  would  have  been  a  very  s<>rious 
matter  indeed;  it  would  have  been  a.  very  much  more  drastic 
reduction  of  capital  than  that  which  they  were  able  to  )iro- 
ixise  now.  They  did  not  try  to  'avoid  responsibility  for  any 
mistakes  they  had  made  in  the  past,  therefore  they  might  be 
allowed  ti>  feel  satisfaction  with  the  way  they  had  been  able 
to  steer  the  ship  out  of  troubled  waters,  and  were  it  not  for 
the  heavy  war  clouds,  they  should  now  be  looking  towards  a 
clear  horizon.  It  wa.s  very  difficult  to  .see  into  the  future  at 
pre-sent,  otherwise  he  should  have  no  hesitation  in  promising 
a  complete  recovery  of  their  loss  to  tbo.se  stockholders  who 
were  able  and  willing  to  take  their  courage  in  both  hands 
by  commensurately  increasing  their  holdings  in  the  company 
at  the  low  prices  now  prevailing.  How  far  this  deplorable 
war  and  its  con.sequences  should  modify  this  confidence  the 
sl-.arehohhu's  were  as  well  able  to  judge  as  he  was.  He  finiily 
believed  that  if  the  .scheme  was  carried  out  it  wiiuld  place  the 
company  in  a  .stronger  position  to  meet  the  difficulties  with 
which  they  would  all  be  confronted  as  a  result  of  the  war. 
and  would,  he  hoped,  enable  the  company  when  the  war  was 
over  to  start  on  a  new  career  of  prosperity  with  its  optimism 
tempered  by  past  adversity  and  its  energies  guided  by  long 
and  deeply  ingrained  experience  of  both  success  and  failure. 
He  added  that  the  directors  had  received  proxies  in  favour  of 
the  scheme  from  1.400  stockholders  reiuesenting  £1.200.000  of 
capital,  while  they  had  only  received  77  proxies  against  it 
representing  capital  of  between  £7,000  and  £8,000. 

Mr.  Alfred  Shephicru,  a  member  of  the  shareholders'  com- 
mittee appointed  in  1911,  at  the  time  of  the  previous  re- 
arrangement of  the  capital,  .seconded  the  resolution.  He 
remarked  that,  on  the  whole,  he  considere<l  the  scheme  a 
good  an<l  reasonable  one  in  the  interests  of  the  four  classes 
of  stockholders,  and  unless  some  such  scheme  was  agreed 
ujxin  the  company  would  never  be  able  to  recover  the  posi- 
tion it  once  held. 

Replying  to  criticisms  on  .the  scheme,  Mr.  P.  D.  Tcckett 
said  he  believed  that  the  preference  st<x;kholders  had  as  much 
to  gain  from  it  as  anyone.  For  many  years  he  had  bi-en  in 
favour  of  reducing  the  capital,  becau.se  he  felt  that  substantial 
losses  had  been  incuiTed  which  it  was  better  to  write  olt 
than  continue  to  caiTV  on  their  books. 

The  Chairman  .said  he  thought  they  might  take  the  discus- 
.sion  as  indicating  that  the  meeting  supported  the  scheme  in 
principle,  and  it  could  be  discussed  in  detail  at  the  separate 
meetings  which  would  have  to  be  held  later. 

On  a  show  of  hands  the  resolution  was  carried  by  -34  votes 
to  4.  being  more  than  the  requisite  three-fourths  majority  to 
carry  it. 


STOCKS    AND    SHARES. 


TrUSUAV    EVKNINC. 

Thk  Stock  Excliange,  these  w-ar-days.  seems  to  be  always 
w-aiting  for  somethinj;  or  other.  It  cannot  get  goiiig.  Busi- 
ness has  to  move  at  snail's  pace  because  there  is  this  or  that 
particular  cloud  hanging  <iver,  and  close  over,  the  financial 
horizon.  Two  f.ictors  operating  at  the  moment  are  the  oi)en- 
ing  of  the  market  in  the  new  War  Loan  and  the  po.sition  of 
Warsaw.  To  what  price  the  4J  per  cent.  War  Loan  is  likely 
to  settle  down  is  a  consideration  that  imposes  a  check  upon 
investment  in  other  .securities.  Tlie  fate  of  Warsaw^  is  keenly 
watched  liecause  the  fall  of  the  town  might  result  in  the  prti- 
longation  of  the  war,  and  therefore  the  cost  be  increased, 
with  its  inevitable  sequel  of  more  national  borrow^ing,  to  the 
detriment  of  investment  securities  all   round. 

Markets,  con.sequentlv,  remain  quiescent  t<i  dull.  Home 
Railway  dividends  are  not  at  all  bad.  and  those  of  the  Tube 
companies  are  decidedly  good.  Telegraphs  are  depressed  by 
would-be  realisations  of  deceased  accounts.  Home  Railway 
dividend  declarations  make  a,  tolerably  good  showing  as  a 
whole,  while  the  electrical  companies  have  done  well.  Ifie 
Metropolitan  is  the  only  one  in  the  latter  group  to  pay  a 
smaller  rate  than  that  of  a  vear  ago.  Central  London  an- 
nounces its  regular  4  per  cent.,  the  District  pavs  :;  per  cent. 


162 


THE    ELECTRICAL    EEVIEW.       [Voi.77.  Wo.  i.ser,,  jult  30,  ms. 


on  its  Second  rroforence— a,q  it  did  last  year,  when  an  im- 
pioveniont  <if  i  per  cent,  was  established  over  the  1913  di\i- 
.lend.  Under},'!!. 1111(1  l-'.leetrie  Ineoiiie  bunds  get  their  lull 
I)  per  <-ent.,  a  .smiiewliiit  pleasant  mirprise  that  haw  mil  been 
retleett^l  in  the  price  so  tar.  The  City  &■  South  London  has 
declared  diviiU'iids  .m  all  its  prel'erenee  stocks:  six  months 
back  the  li)()l  and  lllli:!  issues  had  to  go  without  distributniiis. 
Central  l;ondon  ordinary  has  chanH'e<l  hands  this  week  at 
7;li,  and  having  regard  tO'  the  stocks  behind  it  wliicli  iiie 
7-eeeiving  their  lull  dividends,  the  4  per  cent.  guarant*>ed 
interest  looks  rea.sunably  secure.  The  non-assented  ordinary 
stock  has  not  been  dealt  in  since  May,  when  the  price  niarke<l 
4(1.  This  year's  .solitary  bargain  in  all  huir  preference  stocks 
was  done 'last  March,  in  the  190:i  issue,  at  Ml.  Ijindon  Elec- 
tric 4  per  cent,  preference  stands  about  (j:i;  the  company  is 
to  pay  1  per  cent,  on  its  ordinary  shares. 

Elei-tric  Lighting  shares  are  mainly  lower  in  consequence  of 
the  outlook  with  regard  to  coal.  The  County  of  London  has 
declared  its  accust-omed  dividend  at  the  rate  of  0  jier 
cent,  on  the  ordinary  shares,  but  the  price  has  fallen  i  to 
lOi,  and  the  preference  at  the  .same  price  are  equally  lower, 
while  the  debenture  stocks  of  this,  and  of  the  City  company, 
have  been  impartially  marked  down  by  about  five  points 
apitH-e,  South  Londons,  which  have  been  scarc<>  for  a  long 
time  past,  have  been  ofl'ered  to  a  small  ext<'nt  at  SJ.  South 
Metropolitans  had  no  difficulty  in  finding  a  home  at  about 
l-5s.  (id.,  and  more  coidd  probably  be  placed  at  about  the 
same  figure.  Citys  are  easier  at  13,  and  the  preference  at 
11,  the  latter  registering  a  fall  <if  ±1  in  a  fortnight.  The 
market  as  a  whole  is  slightly  inclined  to  depression. 

There  is  nn  change  worth  mentioning  amongst  manufactur- 
ing companies,  beyond  declines  in  British  Westinghouse 
Ijreference  and  Electric  Construction  shares. 

The  British  Electric  Traction  resolutions  for  W'riting  do«n 
,  the  capital  of  the  company,  and  its  re-arrangement  into  two 
classes  of  stock,  were  duly  passed  at  the  meeting  last  week. 
Business  has  been  taking  place  in  the  7  per  cent,  jireference 
on  the  basis  of  -37^,  and  in  the  6  per  cent,  preferred  at  about 
lOi,  while  the  5  per  cent,  perpetual  debenture  stock  is  rather 
better  at  78i. 

Some  astonishment  is  aroused  at  the  action  of  the  Adelaide 
Electric  Supply  Co.  in  asking  debenture-holders  to  consent  to 
a  variation  which  appai'ently  removes  the  date  of  the  redemp- 
tion of  the  stock  at  10.5  from  1936  to  about  1.5  years  later. 
It  is  difficult  to  believe  that  the  board  can  intend  to  suggest 
such  a  cour.se.  and  perhaps  there  is  a  misunderstanding  which 
will  be  removed  by  subsequent  developments.  Meanwhile, 
stockholders  will  do  well  not  to  send  in  their  proxies  until  all 
ambiguity  is  cleared  away. 

The  Telegraph  market  is  flat,  weakness  extending  from  the 
.\nglo-American  group  to  that  of  the  Par  East,  and  embracing 
the  share.s  of  the  tnist  companies.  Disinclination  on  the  part 
of  buyers,  and  a  pres-sing  desire  to  sell  on  the  part  of  a  few- 
executors  of  deceased  accounts,  have  combined  to  lower  the 
market.  The  table  of  yields  which  we  give  in  our  share  list 
is  worth  consideration  by  those  who  have  money  left  over 
from  the  War  Ijoan,  for  the  cable  industry  will  be  one  of  the 
first  to  revive  after  the  war,  and  the  best  companies  occupy 
.sound  financial  po.sitions. 

Telegraph  Constructions  have  fallen  £1,  and  other  similar 
descriptions  are  dispi-sed  to  give  way  here  and  there.  In 
.sharp  contrast  to  this  depression  in  the  industrial  market, 
there  stands  out  an  amazing  gamble  now  going  on  in  New 
York  in  the  shares  of  such  American  connuercial  companies 
as  are  receiving  war  orders.  Some  of  the  prices  liave  been 
moving  by  10  to  20  ]xiints  n  day.  The  <Iiplomatic  situation 
between  America  and  Germany  is  whollv  ignored,  on  the 
confident  assumption  that  the  Ignited  States  will  fight  its 
battles  in  words,  and  smother  its  feelings  in  dollars— dollars 
mainly  of  the  Allies,  of  course. 

Three  stocks  stand  out  in  the  markets  as  easy  targets  for 
spasms  <!f  nervousness  whenever  <lividend-dates  draw  near, 
and  the  trio  is  compo.sed  of  Canadian  Pacifies,  rndergronnii 
Elec'tric  Incomes,  and  Brazil  Tractions.  The  last-named  has 
been  fluctuating  sharply  because  of  the  regular  quarterly  fear 
that  the  usual  (i  per  cent.  jK'r  annum  will  liave  to  come  down 
After  ki'rpirig    faiily  steady  around  50   for   some  little  while 

the  qii.itation   broke  to  48,  although  Rio  exchange  r. ins  in 

the  viemity  of  Is.  Id..  ;it  which— so  it  is  underst<io(l— the 
company  (-an  do  quite  well  on  the  basis  of  present  earnings 
Maybe  the  dividend  will  be  out  before  these  Notes,  l)ut  it 
ha.s  been  suggested  lieie  on  several  previous  occasions  that 
holdci-K  of  Mrazil  Tra<-tions  might  <'ven  prefer  to  .see  a  modest 
reduction  if  it  were  acc'iinpimicd  by  assurances  that  the  ra(e 
could    be  maintained    with   reasonable  certainty. 

Anglo-Argentine  debenture  stocks  are  a  dullish  iii;irk!'t  -.nu] 
tile  4i  jier  cent,  issue  sli<'d  .')  points  l^i  7.5,  bringing  it  level 
with  the  I''ives.  'Hie  Mexican  division  goes  extremely  softly 
No  further  news  of  consequence  has  arrived  to  stir  up  tlii' 
inniket,  and  everybody  waits  to  ,see  wh.'ther  the  iuomise<l 
Iiacihcatron  i«  going  to  turn  out  in  the  usual  manner. 

The  Marconi  meeting  iimdiieed  im  inten.sejv  inteiosting 
speech  from  the  famous  and  gallant  inventor,  whose  words 
imiy  well  be  reiommeiided  to  tlio.s..  in  high  ollieial  pliiees.  In 
the  Stork  hxiliange  the  price  keeps  steadv  at  .'tfxs.  ,3d.  Ameri- 
can Marconis  (ouihed  Us.  .3(1..  imd  lo.st  no  more  than  the 
pence,  whde  Canadians  at  4r.  'Id.  ai<-  beginning  to  rally  'Hii' 
home  armament  sliar.'s  show  little  variation.  Riil.her  is  a 
quiet  mnrket,  the  tendency  being  to  allow  prices  to  slide 
back  slightly. 


SHARE    LIST  OF  ELECTRICAL  COMPANIES. 


BoHB  Eleotbioitt  Oovtaries. 
Price 

Dividend,  July  27,    Rise  or  (all 

1914.  lyie,        tbiB  week, 

Brompton  OrdlDKry 10  6  —i 

do.       7  per  cent.  Ptef 7  7J  — 

Obaring  CroBs  Ordinary           ....  5  4  — 

do.       do.       do.    4i  Pret.         ..  H  4  — 

do,       do.  OttyPrel 4$  SJxil  — 

do.    4  Deb 4  80  — 

Cbelaea       6  4i  — 

do.    4iDeb 4i  88  id  — 

City  o(  London 9  13  —  i 

do.       do.    6  per  cent.  Prel.      . .  6  11  —  i 

do.       do.    6  Deb 6  100  -6 

do.       do,    4i  Deb H  85  —6 

Ooanty  of  London          7  lOJ  —  J 

do.       do.       6  per  cent.  Pret,  . .  6  loj  —  i 

do.       do,        iBtDeb 41  BO  —6 

do,       do.       and  Deb 4}  86  -5 

Kensington  Ordinary 9  64  —  i 

London  Electric 4  1§  — 

do.       do.    6  per  cent.  Pret.      . .  6  ii  —  i 

do.       do.    4  Deb 4  60  —  2 

Metropolitan         8i  8  — 

do.           4)  per  cent.  Pret.         ..  H  SJ  — 

do.           4i  Deb *i  bU  — 

do,           SiDeb 8}  70  — 

St,  James' and  Pall  Mall         ....  10  7  — 

do.     do,     do.     7  percent.  Prel.  7  6^  — 

do.     do,     do.    Si  Deb 8)  70  xd  — 

Booth  London       6  3  — 

Soatb  Metropolitan  Pref 7  1}  — 

Westminster  Ordinary B  7  — 

do.           4iPrel 4i  ig  — 

TSLXSKIFHS  AMD  TELSPHOMES. 

Anglo-Am,  Tel.  Pre! 6  68  —2 

do.             Del H  Hi  —i 

Chile  Telephone 8  61  — 

OabaSub.  Ord 5  84  — 

do.       Prel 10  16  — 

Eastern  Extension         7  Hi  — 

do.                4  Deb 4  80  — 2i 

Kaatem  Tel.  Ord 7  121  — 

do,           ai  Prel Si  70  -1 

do.           4  Deb 4  80  —1 

Globe  Tel.  and  T,  Ord 6  9J  —  i 

do.               Prel 6  11  —J 

at.  Nortbern  Tel 22  83  —1 

Indo-Earopean 66/-  62  — 

Marconi       10  1)1  — 

New  York  Tel,  4i 4)  96  +1 

Oriental  Telephone  Ord 10  l{  — 

do,                 Prel 6  U  -A 

Tel.  Egypt  Deb 4i  88  — 

United  R.  Plate  Tel 8  6J  — 

do.                 Pref 6  4  — 

West  India  and  Pan 1  1|  — 

Western  Telegraph        7  111  ~i 

do.              4  Deb 4  81  —1 

HoHB   Bails. 

Central  London,  Ord,  Assented       ..4  74  +1 

Metropolitan         li  24)  —  !, 

do.            District Nil  18  —J 

Underground  Electric  Ordinary       ..  Nil  11  — 

do.              do.      "A"    ..        ..  Nil  6/-  — 

do,              do.      Income          ..6  76  — 

FoBEiGH  Teams,  to, 

Anglo-Arg,  Trams,  First  Prel,         ..       6|  4xd  — 

do.              2nd  Prel 61  B^xd  — 

do,              4  Deb 4  75  xd  — 

do.              41Deb 4}  75x3  -5 

do.              6  Deb 6  75  — 

Brazil  Tractions 6  48  —1) 

Bombay  Electric  Prel 6  104  — 

do.            4i  Deb 4i  90  — 

Mexico  Trams Nil  83  — 

do.           6  per  cent.  Bends      ..  —  60  — 

do,           6  per  cent.  Bonds      . .  —  80  — 

Mexican  Light  Common         ,,        ..  Nil  20  — 

do,             Pret Nil  30  — 

do,             1st  Bonds       ....  —  46  — 

Adelaide  Sup,  6  per  cent,  Pref.         . .        6  6  — 

do,          6  Deb 6  99  — 

MAimrAOTUBHis  OoHPAms. 

Baboock  &  Wilcox          14  2J  — 

British  Aluminium  Ord,          ,.        .,       6  1^^  — 

dn,               Pref 6  18/8  — 

British  Insulated  Ord 16  11  — 

do.            Prel 6  6  — 

British  Weetinghoose  Pret 7i  3.1/6  - 1/6 

do.       4  Deb 4  70  xd  — 

do.       6  p.  lien         6  103  — 

Callenders ..  16  11  —  i 

do,       6  Pret 6  4J  — 

do.       4t  Deb 4i  B6  — 

Castner-Kelfner IB  8i  — 

Edison  ft  Swan,  £8  pd Nil  11/6  — 

do.      do.      lully  paid        ....  Nil  1  —i 

do.      do.      4  Deb 4  60  xd  — 

do.      do.      6  %  Deb 6  60  — 

Electric  Construction 6  11/6  —  I/- 

do.            do.         Prel 7  1  xd  — 

Gen.  Eleo.  Prel 6  93  xd  — 

Henli-y         so  14  — 

do,       4»Prel 4i  4|  — 

do,      4)  Deb 4i  B6  — 

lodia-Rnbber        s  K]  — 

Tslegraph  Oon 90  :ii)  —1 

*  Allowance  made  lor  dividends  being  paid  tree  ol  income- 


£6    6 

0 

4  10 

4 

6    6 

0 

6  12 

6 

5  16 

•2 

6    0 

U 

6  11 

1 

4  17  10 

6  18 

U 

6    U 

1 

6    0 

0 

6    6 

0 
4 

6  18 

6  14 

3 

6    0 

0 

5    6 

6 

6  18 

8    8 

4 

8  17  9 
*6  16  2 
4  16    5 


6  1!)  4 
12  10  0 
6  16  10 


4  14  9 

4  14  B 

6  14  8 

7  7  6 


rndrrirroHiid   Electric   Railwa.v.s   ( o.  of  l,()n(liin, 

Ltd, — Intorost  on  the  fi  percent,  first  cumulative  income  debenture 
Rtook  will  be  paid  on  and  after  September  1st,  Iohb  income-tax,  at 
the  rate  of  (i  jwr  cent.  )>or  annum,  and  coupon  No.  l.'.  of  the  •'•  per 
cent,  income  bonds  will  be  paid,  free  of  British  income. tax,  at  the 
rate  of  6  per  cent,  per  annum  on  the  same  date. 


VoL  77.    No.  1,966,  July  30,  1915.] 
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REVIEWS. 


Eledricitij   in   Minin(j.     By  D.   R.  Shearer.      London  : 

Hill  Publishing  Co.     Price  6s.  od.  net. 

This  is  an  American  publication  intended  to  fulfil,  so  we 
are  told  in  the  prefaee,  "a  demand  for  a  small  treatise 
covering  in  a  general  way  the  many  phases  of  electrical 
engineering  as  applied  to  coal  mining,"  and  to  "be  of  use 
to  the  investor  or  the  operator  in  outlining  methods  of  pro- 
cedure and  to  the  operating  engineer  in  tracing  the  founda- 
tions upon  which  an  electrical  power  plant  may  be  estab- 
lished and  operated  in  the  most  efficient  manner."  The  bock 
is  divided  into  13  short  chapters,  which  deal  with  the  sub- 
ject, technically  speaking,  in  a  very  elementary  manner  and 
give  a  minimum  of  information,  but  much  good  advice. 
For  instance,  in  Chapter  V,  on  the  "  Selection  of  Power 
Plant  Equipment,"  the  main  point  which  the  author  tries  to 
drive  home  is  that  an  engineer  should  be  employed  to  design 
the  plant,  and  much  that  he  says  is  sound  common  sense. 
Evidently  conditions  in  American  mines  relating  to 
electrical  engineering  are  very  similar  to  those  existing 
in  this  country  previously  to  the  introduction  of  the  last  Home 
Office  special  rules,  for  in  Chapter  I  we  read  "  It  is  a  lament- 
able fact  that  few  mine  operators  (managers)  give  to  their 
electrical  plant  the  attention  justly  due,  either  as  to  its  lay- 
out and  equipment  or  to  its  operation  and  upkeep. 
Frequently  in  their  efforts  to  secure  economy  in  power  plant 
costs  the  owners  install  inadequate  machinery  in  an  improper 
or  incomplete  manner,  and  place  this  equipment  in  the  care 
of  men  limited  in  both  training  and  experience."  Again, 
in  the  last  chapter,  dealing  with  efficient  operation,  we  read  : 
"  The  trouble  with  a  great  many  mine  superintendents  and 
their  electricians  is  that  they  have  an  idea  that  it  is 
economy  to  run  any  machine  as  long  as  a  wheel  will  turn, 
regardless  of  conditions  or  the  state  in  which  the  machine 
is  operating.  The  writer  has  seen  a  motor  taken  in  on  a 
haul  when  there  was  almost  a  certainty  that  it  would  burn 
out  on  the  first  heavy  pull.  This  it  did,  although  a  half- 
hour's  repair  work  on  one  of  the  coils  before  it  entered  the 
mine  would  have  saved  a  complete  re-winding,  several  days' 
labour,  and  the  loss  of  the  use  of  the  machine." 

The  author  apparently  is  not  very  favourable  to  "  sales- 
men," as  "  too  often  a  manager  or  superintendent  is  induced 
to  purchase  certain  machines  by  some  smooth-tongued  sales- 
man who,  of  course,  knows  his  own  line  better  than  any 
other,  and  naturally  believes  it  to  be  the  best,  regardless  cf 
conditions  to  be  met  or  previous  operating  experiences  with 
the  same  machine,"  and  "  the  supply  salesmen  are  not  going 
to  assist  the  plant  toward  economical  operation,  for  they 
wish  to  sell  more  supplies,"'  which  is  true  to  some  extent, 
but  we  must  not  forget  that  the  chief  object  of  the  sales- 
man is  to  obtain  a  permanent  customer  for  his  firm,  or  to 
increase  the  firm's  reputation  by  a  recommendation  from 
one  customer  to  another,  and  to  sell  unsatisfactory  machines 
or  material  is  undoubtedly  the  wrong  way  to  do  this. 

The  work  is  well  printed  and  nicely  bound,  and  the 
illustrations  consist  of  a  few  diagrams  and  photographic 
views.  As  already  mentioned,  the  book  is  not  intended  as 
a  technical  exposition  on  mining  electrical  engineering,  and 
therefore  too  much  must  not  be  expected  of  it ;  what  is 
dealt  with  is  more  in  accordance  with  American  than 
British  practice.  Electrical  haulage,  for  instance,  is  con- 
fined to  "  locomotive  "  haulage,  and  the  coal-cuttLng 
machinery  described  is  totally  unsuited  to  the  conditions  of 
machine  mining  in  this  country. 

In  spite,  however,  of  its  limitations  in  this  respect,  we 
can  recommend  it  as  a  work  full  of  common  sense  and 
sound  advice  on  the  question  of  installing  and  operating 
electricity  in  mines,  and  one  that  should  be  read  by  all 
interested  either  financially  or  in  the  management  of  mines, 
especially  those  who  are  considering  the  installation  of 
electricity. 


Electric  Light  Fitting.      By  S.  C.  Batstone.       London  : 

Whittaker  &  Co.     Price  5s.  net. 

It  is  no  easy  task,  if  one  may  judge  by  most  text-books 
on  electric  wiring,  to  write  a  book  on  the  subject  which 
covers  the  ground  sufficiently   well,  and  yet  avoids  many 


sections  of  electrical  engineering  which  are  not  directly  con- 
cerned with  wiring.  Mr.  Batstone  has  been  decidedly 
successful  in  his  book  in  this  respect.  He  gives  a  brie) 
but  sufficiently  complete  explanation  of  electrical  terms  and 
of  the  theory  of  electricity,  using  the  analogy  of  the  flow 
of  water  in  pipes  with  great  effect,  and  then  proceeds  at 
once  to  discuss  wiring  systems  and  all  the  various  "  acces- 
sories "  used  in  connection  therewith.  This  section  of  the 
book  is  copiously  illustrated.  If  there  is  a  fault  in  that 
direction,  it  is  that  there  are  too  many  illustrations,  as 
anyone  using  the  book  might  be  assumed  to  be  familiar 
with  the  external  appearances  of  ceiling  roses,  tumbler 
switches,  metal-filament  lamps,  and  so  on.  It  is,  however, 
a  fault  on  the  right  side. 

In  the  chapter  on  wiring  systems  some  suggestions  as  to 
the  conditions  suitable  for  each  system  might,  with  advant- 
age, be  added  in  a  future  edition. 

Following  the  descriptions  and  illustrations  of  accessories 
comes  a  chapter  on  "  Transformers,  arrangement  of  Circuits 
and  methods  of  Wiring."  It  is  doubtful  whether  Mr.  Bat- 
stone's  implied  recommendation  to  use  small  transformers 
would  be  considered  good  practice  to-day,  as  high- voltage 
metallic-filament  lamps  are  now  cheap  and  reliable.  It  is 
in  reading  this  chapter  that  one  grudges  the  space  wasted 
on  some  unnecessary  illustrations  of  accessories.  One  would 
have  liked  to  have  had  "  arrangement  of  circuits  "  treated 
much  more  fully,  with  a  typical  circuit  shown  wired  in 
various  ways  to  illustrate  the  opportunities  of  waste  or 
economy  of  material  that  result.  This  highly  important 
i_juestion  for  the  wireman  is  not  mentioned,  although  the 
man  laying  out  the  circuits  has  no  more  important  problem. 

The  remainder  of  the  book  deals  with  the  erection  of 
fittings,  meters,  private  plants  and  supply  stations,  followed 
by  the  apparently  inevitable  reprint  of  the  I.E.E.  Kules  and 
Home  Office  Regulations.  All  these  subjects  are  carefully 
dealt  with  and  well  illustrated,  though  the  plans  of  the 
private  plant  general  arrangements  would  be  improved  by 
giving  the  approximate  scale  to  which  they  have  been 
drawn.  They  all  show,  too,  the  battery  arranged  in  double 
tiers,  which  is  decidedly  undesirable,  if  it  can  possibly  be 
avoided. 

There  are  a  few  further  points  which  might  receive  atten- 
tion in  a  future  edition.  The  remarks  as  to  the  use  of 
aluminium  as  a  conductor  are  rather  too  sweeping,  unless  it 
is  made  more  clear  that  only  internal  wiring  work  is  referred 
to,  whilst  the  table  for  the  ratings  of  various  conductors  would 
be  improved  by  substituting  the  I.E.E.  ratings  as  the 
"  safe  "  currents  in  place  of  the  ratings  at  1,000  amperes  per 
sq.  in.  One  of  the  very  few  sections  of  the  book  in  which 
all  details  are  not  very  clearly  explained  is  that  dealing  with 
the  calculations  for  water  power,  and  a  re-drafting  of  this 
portion  would  be  advantageous.  The  use  of  charge  battery 
meters  reading  10  per  cent,  slow  is  by  no  means  satisfactory 
(it  gives  no  means  of  recording  properly  the  occasional  over- 
charge that  is  necessary),  and  it  is  a  pity  it  has  been  mentioned 
without  criticism.  Finally,  the  size  of  plant  suggested  on 
page  306  is  decidedly  large.  It  is  rarely  necessary  to 
provide  the  engine  and  dynamo  larger  than  would  be 
required  to  run  the  normal  maximum  number  of  lights,  but 
in  this  example  the  plant  suggested  is  over  twice  this  size. 
There  is  also  some  mistake  in  the  figures,  &c  ,  as  printed, 
which  should  be  corrected. 

These  faults  are  of  minor  importance,  however,  and  are 
indicated  with  an  eye  on  the  future  editions  of  the  boc'k 
that  are  sure  to  be  called  for.  On  the  whole,  it  is  well  and 
clearly  written,  and  can  be  recommended  with  confidence. 


Komtruktion  und  Priifung  der  Ekktrizitatszahkr.     _By_A. 

KoNiGSWERTHER.     Secoud    Revised   Edition.     Leipzig : 

Dr.  Max  Jiihnecke.     Price  16  M. 

This  second  edition  is  a  considerable  enlargement  of  the 
first,  and  brings  the  subject  of  supply  meters  practically  up 
to  date  again. 

Starting  with  a  consideration  of  the  energy  equations  for 
direct  and  alternating-current  circuits,  the  book  proceeds  to 
discuss  systematically,  and  with  the  aid  of  good  detailed 
drawings,  the  construction  of  practically  all  the  standard 
types,  including  recording  meters,   intermittent  registering 
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metei's  and  integrating  meters  (electrolytic,  clock  and  motor 
meters").    This  section  takes  up  about  half  the  book. 

Then  follows  a  section  on  meters  used  for  special  pur- 
poses, such  as  accumulator  work,  traction  work,  special 
tariff  meters  and  prepayment  meters. 

Some  additional  information  as  to  certain  structural 
details,  such  as  meter  cases,  terminals,  connecting  trains, 
and  bearings,  are  next  given,  and,  fioally.  the  last  section  of 
the  book  deals  comprehensively  with  the  testing  of  meters 
and  test-room  arrangements. 

The  book  is  clearly  written,  and  explains  the  mode  of 
operation  of  the  various  meters  well  and  with  sufficient  of 
the  underlying  theory  to  meet  most  requirements,  so  that  it 
should  prove  of  great  use  to  those  responsible  for  the 
inspection  and  maiatenance  of  electricity  meters  of  any  and 
eyery  type. 


THE    CENTRAL    POWER    STATION    OF   THE 
RANDFONTEIN  ESTATES. 


By  R.  TURNBXJLL    MA.WDESLEY. 


{Concluded  from  page  102.) 
Rbgardinu  the  application  of  power,  the  principal 
reduction  works,  which  has  the  distinction  of  being  the 
largest  of  its  kind  in  the  world,  gives  a  constant  load 
throughout  the  24  hours  of  the  day,  of  about  4,000  KW. 
The  sub-station  supplying  these  works  is  of  6,000-KW. 
capacity,  and  is  situated  at  the  west  end  of  the  mill.  The 
transformation  ratio  is  6,600/550,  and  the  current  is  dis- 
tributed by  36  •2-in.  three-core  paper-insulated  cables.  The 
battery  motors  are  in  10(t-H.p.  units,  running  at  480  e.p.m., 
and  are  all  of  the  short-circuited  type,  the  full-load  slip 
being  3  per  cent.  They  are  started  up  with  compensators 
with  taps  giving  50,  70  and  80  per  cent,  of  the  normal 
pressure.  The  total  number  of  motors  used  at  the  reduction 
works  is  150. 

The  mine  drainage  pumps  are  of  two  capacities,  12,000 
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gallons  and  G,00()  gallons  per  hour.  Current  is  taken  down 
the  shafts  at  :.',000  volts  and  transformed  to  120  volts  at 
the  pumping  stations.  The  pumps  are  mostly  of  the  hori- 
zontal type,  running  at  40  u.p.m.,  and  cither  driven  by 
belts  or  through  gearing. 

There  are  six  air  compressors  at  present  in  operation,  five 
being  of  the  reciprocating  type,  and  one  being  a  turbo- 
compressor  driven  by  a  2,()00-ii.p.  synchronous  motor 
(see  fig.  1 2).  This  last  compressor,  together  with  one  of 
the  reciprooiting  compressors  driven  by  an  soo-n.p.  induc- 
tion motor,  is  situated  at  the  "  south  "  shaft.  The  larger 
motor  runs  at  3,000  r.p.m.,  and  is  started  up  by  means  of  a 
special  starting  converter,  which  consists  of  a  small  induc- 
tion motor  driving  a  three-phase  generator.  This  three- 
phase  generator,  as  well  as  the  2,00O-n.p.  synchronous  motor, 
is  separately  excited  by  a  small  induction  motor-generator. 


The  small  three-phase  generator  is  fully  excited  before 
starting,  and  the  main  leads  are  coupled  direct  to  the  stator 
windings  of  the  synchronous  motor.  Then  the  induction 
motor  is  started  by  means  of  a  liquid  resistance.  When  the 
2,000-H.P.  synchronous  motor  is  up  to  speed,  it  is  paralleled 
with  the  line  by  an  ordinary  synchroscope,  and  the  starting 
set  is  shut  down. 

Four  of  the  800-h.p.  motors  driving  the  reciprocating 
compressors  are  of  the  synchronous  type,  and  are  started  up 
by  means  of  lOO  h.p.  induction  motors  through  clutches, 
the  excitation  current  in  each  case  being  supplied  by  a  small 
induction  motor-generator. 

Fourteen  direct-current  hoists  of  the  Ward-Leonard  type 
have  been  installed  on  the  surface,  and  eight  three-phase 
seoond-itage  hoists  below  ground.  The  general  appearance 
of  the  Ward-Leonard  hoist  is  shown  in  fig.  13. 

The  Ward-Leonard  hoists  are  each  operated  by  two  six- 
pole  D.c.  motors  provided  with  commutating  poles  and  con- 
nected to  the  drum  shaft.  These  motors  each  have  a 
continuous  rating  of  350  h.p.,  and  an  intermittent  rating  of 
700  H.P.,  thus  giving  a  total  of  1,400  b.h.p.  per  hoist  at 
the  peak  loads.  Direct  current  for  each  hoist  is  supplied 
from  a  converter  set  driven  by  a  three-phase  induction 
motor,  having  a  normal  rating  of  SOO  h.p.,  and  a  maximum 
of  1,700  H.p.,  the  breakdown  torque  being  2  5  times  the 
normal,  and  the  speed  being  485  r.p.m. 

The  D.c.  generator  is  provided  with  compensating  wind- 
ings, the  normal  rating  being  670  kw.,  and  the  maximum 
1,400  K\v.  The  exciting  generator  is  compound-wound  and 
is  mounted  on  an  extension  of  the  converter  shaft.  It 
furnishes  current  at  220  volts,  and  supplies  the  d.c. 
generator  fields,  the  hoist  motor  fields,  and  the  brake- 
magnets. 

The  hoist  controller  is  of  the  commutator  type,  and  as  it 
only  handles  the  excitation  current,  it  is  not  very  massive. 

Automatic  acceleration  and  retardation  of  the  hoists  is 
provided  for  by  interconnecting  the  controller  lever 
mechanically  with  the  depth  indicator,  which  is  of  the 
pillar  type. 

The  winding  drums  are  cylindrical,  10  ft.  in  diameter  x 
4  ft.  wide.     Both  drums  are  loose  on  the  shaft,  and  are 
driven     by    multi-tooth    jaw    clutches 
sliding  on  polygonal  seatings. 

The  brakes  are  of  the  post  type,  re- 
leased by  compressed  air,  the  braking 
being  performed  by  a  dead  weight.  The 
air  supply  is  from  the  ordinary  com- 
pressed-air mains,  but  an  auxiliary 
compressor  is  installed,  which  starts  np 
automatically  when  the  mine  compressed- 
air  pressure  falls  below  normal.  There 
is  also  a  magnetic  brake,  connected  in 
series  with  the  motor  fields.  If  the 
power  fails,  the  weight  of  the  falling 
magnet  core  opens  the  exhaust  of  the 
brake  engine. 

The  three-phase  second-stage  hoists 
offer  no  special  features,  the  speed  varia- 
tion being  obtained  by  means  of  re- 
sistances inserted  in  the  rotors. 

A  characteristic  station  load  curve  is 
shown  in  fig.  11.  The  peaks  at  10  a.m. 
and  12  nocn  are  slifjhtly  abnormal,  the 
general  shape  of  the  curve  assuming 
almost  a  straight  line  on  an  ordinary  week-day.  The  excep- 
tionally high  load  factor  which  the  Kandfontein  Estates 
power  station  enjoys  must  be.  for  an  isolated  station,  almost 
a  record.  Of  course,  with  fcveral  stations  operating  in 
parallel,  it  is  possible  to  adjust  the  output  and  load 
factor  of  any  particular  station  as  desired,  but  in  the  case 
of  one  station  supplying  the  total  power,  the  load  factor 
is,  ipso  faito,  beyond  the  control  of  the  operating  staff  ; 
for  this  reason,  the  load  curve  at  Randfontoin  must  almost 
stand  alone. 

The  average  power  factor  is  about  •85,  and  can  be  adjusted 
within  limits  by  the  excitation  of  the  synchronous  com- 
pressor-motors. It  will  be  observed  that  although  the  whole 
of  the  Estate  buildings,  shafts,  workshops,  mills,  &c.,  are 
illuminated  electrically  from  the  jwwer  station,  the  lighting 
loftd  has  no  appreciable  effect  on  the  load  curve. 
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A  portion  only  of  the  Reduction  Works  load  curve  is 
shown — sufBcient  only  to  demonstrate  its  constancy.  On 
Sundays  and  "  olean-up  "  days  this  load  falls  off,  and  this 
is  the  only  period  in  which  it  is  necessary  to  take  off  boilers 
from  the  range,  the  same  number  of  boilers  remaining  on 
the  range  from  Monday  morning  to  Sunday  morning.  Re- 
garding the  capacity  of  the  station,  there  is,  comparatively 
speaking,  little  changing-over  to  be  done — except  at  week- 
ends ;  and  the  switching  operations,  although  of  necessity 
calling  for  highly-skilled  operators,  are  very  few  compared 
with,  say,  a  lighting  station  at  home  of  the  same  capacity. 

The  station,  as  it  stands  to-day,  has  the  largest  installed 
capacity  of  any  in  the  British  Empire,  i.e..  taking  plants 
generating  current  for  private  use  for  industrial  purposes, 
and  not  selling  power  in  bulk  or  otherwise.  The  high  load 
factor  is,  of  course,  chiefly  responsible  for  t^e  low  cost  of 
production,  and  this  cost  would  be  considerably  reduced 
were  the  power  station  nearer  to  the  coal  supply.  The  cost 
of  condensing  is  another  item,  which  would  be  eliminated 
•could  the  station  have  been  erected  near  a  river  or  mine  dam. 

The  station  site  was  chosen  by  Mr.  Butt  in  1907,  and 
was  determined  by  the  centre  of  gravity  of  the  load  to  be 
expected.        No    other   consideration   could    influence   the 


The  general  information  on  the  power  station  is  from  the 
writer's  personal  association  with  the  plant,  but  the  writer 
also  desires  to  acknowledge  as  a  source  of  information, 
particularly  regarding  the  distribution  and  application  of 
power,  a  paper  read  by  Mr.  Butt  before  the  South  African 
Institute  of  Engineers  in  May,  1011.  In  this  paper — 
"  The  Hlectritication  of  the  Randfontein  Central  " — Mr. 
Butt  described  the  plant  at  that  time  installed,  and  exhibited 
a  wealth  of  detail  and  data  altogether  beyond  the  scope 
of  this  article. 


A    SIMPLE     RADIOGRAPHIC    METHOD    FOR 
LOCALISING    BULLETS. 


By  L.  crouch. 
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selection  of  a  site,  since  no  coal  mine,  river  or  lake  existed 
within  such  distance  as  could  aflfect  this  point. 

The  whole  of  the  power  station  plant,  as  well  as  all 
electrical  equipment  outside  on  the  mines,  has  been  laid 
down  to  the  design  and  specification  of  Mr.  T.  P.  E.  Butt, 
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Useful  as  radiography  is  in  limea  of  peace,  it  is  simply  invaluable 
in  time  of  war,  and  X-ray  apparatus  forma  part  of  the  standard 
equipment  of  every  military  hospital  of  any  importance.  By  far  the 
most  frequent  application  of  the  rays  is  to  the  precise  localisation 
of  bullets  and  shrapnel  fragments,  4:0.  The  almost  complete 
opacity  of  the  latter  permits  a  sharp  image  to  be  obtained  easily 
and  qnickly,  and,  under  present  conditions, 
unhappily,  speed  is  a  consideration  second 
only  to  that  of  reliability. 

Before  the  Academie  des  Sciences,  Dr.  E. 
Colardeau  described  recently  a  simple  and  exact 
method  of  radiographic  localisation  which 
has  been  used  successfully  in  several  French 
hospitals,  notably  in  the  military  hospital  at 
Trouville.  This  method  possesses  the  very 
desirable,  if  not  indispensable,  attribute  that 
only  the  simplest  accessory  apparatus  is  re- 
quired, over  and  above  the  standard  radio- 
graphic equipment.  By  additions  which  can 
be  "  home  made,"  or,  what  is  more  important, 
made  in  the  field,  the  most  modest  X-ray 
equipment  can  be  converted  into  a  precision 
installation. 

To  determine  completely  the  position  cf 
the  projectile  in  a  wounded  person  is  a  prob- 
lem in  elementary  solid  geometry.  If  we 
mark  on  the  surface  of  the  flesh  (near  the 
point  where  we  have  reason  to  suppose  the 
projectile  is  to  be  found)  a  small  cross  de- 
fining a  point  o,  which  we  take  to  be  the 
origin  of  a  system  of  three  rectangular  co- 
ordinates (axes  running  .; — right  and  left ; 
y — head  and  fotit ;  and  .- — front  and  back), 
we  have  only  to  determine  the  co-ordinates 
^'  (s,  Y,  z)  of  the  projectile  with  reference  to 

these  axes,  in  order  to  know  just  where 
to  operate  for  its  removal. 
Two  consecutive  ridiographic  exposures  are  necessary  and 
sufficient  to  give  the  desired  information.  Referring  to  fig.  1,  c 
represents  a  section  of  that  part  of  the  body  (thorax  or  leg,  for 
instance)  in  which  is  a  projectile  p.  The  photographic  plate  s  is 
placed  in  a  slide  B  (fig.  2)  and  can  be  replaced  by  a  second  plate 
without  requiring  the  patient  or  the  slide  to  be  moved.  In  the 
cover  of  the  slide  are  four  small  nails,  j-,  x^,  y,  jy',  set  on  two 
(imaginary)  lines  at  righ'  angles  ;  these  nails  are  printed,  together 


Fig.  14.— Poweb  Station  Load  Curve. 

the  consulting  engineer  for  the  Randfontein  Estates  and 
Associated  Companies,  on  all  matters  appertaining  to  the 
generation  and  application  of  electric  power.  The  writer's 
thanks  are  due  to  Mr.  Butt  for  permission  to  publish 
these  details,  and  also  for  facilities  granted  in  connection 
with  the  views,  which  were  taken  by  Mr.  G.  A.  Watson. 


with  the  buUet  and  bones,  &c.,  on  the  negative,  and  permit  axes  x,  *', 
y,  y'  to  be  drawn  on  the  latter,  intersecting  at  the  centre  o  of  the 
plate. 

The  exposure  box  is  placed  beneath  the  X-ray  tube,  with  its 
sensitive  surface  .")0  cm.  from  the  point  of  emission.  A  plumb-line 
is  used  to  get  the  centre  point  o  in  the  vertical  through  the  point 
of  emission,  this  vertical  being  the  axis  of  z  in  the  system  of  refer- 
ence co-ordinates.    This  preliminary  adjustment  of  the  pUte  takes 


156 


THE    ELECTRICAL    REVIEW.       [Voi.77.  No.  i.aee,  jult  30.  ms. 


but  a  few  seconds,  and  the  patient  is  then  so  disposed  that  the 
region  where  the  bullet  is  supposed  to  be  is  approximately  centred 
over  the  plate.  A  small  gummed  label,  previously  placed  at  the 
point  o  on  the  exposure  box,  adheres  to  the  patient's  body,  and 
thus  marks  on  it  one  datum  point  from  which  measurement?, 
determined  as  below,  are  to  be  made.  A  second  point  on  the 
/.-axis  is  obtained  from  the  plumb  line  already  mentioned  ;  this  is 
adjusted  to  graze  the  patient's  fiesh,  and  the  point  of  contact  is 
marked  in  dermographic  crayon  by  two  lines  running  in  the  direc- 
tions J-  ./■',  ij  !/'  of  the  exposure  box  axes. 

Two  exposures  are  now  made  with  the  emission  point  of  the 
X-ray  tube  displaced  a  distance  d  to  right  and  left  respectively  of 
the  centre  point  o'  along  the  axis  x  a'  (fig.  1).  Images  Pi  r.,  of 
the  projectile  are  thus  obtained  on  two  plates,  corresponding  to 
settings  Ai  Aa  of  the  X-ray  tube.  It  is,  of  course,  important  that 
the  patient  should  not  move  during  the  short  period  required  to 
make  the  two  exposures  after  the  preliminary  adjustments  are 
completed. 

The  two  negatives  obtained  show  the  projectile  in  different 
positions  with  regard  to  the  reference  points  j-  .(■',  1/  j'  (fig.  3).  and 
if  the  distance  2d  (fig.  1)  between  the  points  Ai  A^  be  made  64  mm. 
(ca.   2J   in.),   i.e.,  the  mean  distance   between  the  eyes,  one  can 
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observe   the  two  plates  in  a  stereoscope  in  exact  relief,  which  is 
often  convenienf.     Tha  axes  •;  j\  y  1/  being  pencilled  on  the  nega- 
tives, one  measures  : — The  distance  .'1  of  Pi  from  //  y'  on  plate  Ci  : 
the  distance  .f  >  of  Pi  from  //  y^  on  c-j  ;   and  the  distance  y  of  Pi  or 
P2  from  X  x^  on  either  plate.      Then  in  the  two  eimilar  triangles 
Ai  p  A2  ;  Pi  P  P2  fig.  1  :— zV(dz')  =  (j-o  —  xCllid,  whence— 
y\  ^       D  (y..  —  a-i) 
(j-o  —  j-i)  +  2d  ' 
and,  it  D  =  600  mm.  and  2d  =  61  mm.  :  z'  =  500  (.ro  —  ./  O/C'-a  — 
•'1  +  64)       If  it  is  more  convenient  to  know  the  depth  z  of  P 
measured   from   the   point   marked   by  the  plumb-bob,  it  is  only 
necessary  to  measure  the  thickness  e  between  the  datum  points  ; 
then  :  z  =  e  —  z'. 
Again,  in  the  similar  triangles,  o'  g  p,  0'  o  ai,  fig  1  : — 

^l  ''''    ^  "'"     =  (d  —  z')/d,  whence 

^  ^  (500  -  zi)  (.Ti  -I-  X.,-)  ^^ 
1,000 
and  similarly,  x  =  (500  —  z')  y/500  mm.  Knowing  the 
co-ordinates  .\.  T,  they  are  "  plotted  "  on  the  patient's  body  from 
the  origin  o,  and  the  point  (x.  v)  thus  obtained  is  marked  clearly 
by,  say,  a  cross  in  a  circle,  and  a  note  is  made  alongside  as  to  the 
depth  (z)  at  which  the  projectile  will  be  found  beneath  this  point. 
To  prevent  accidents,  the  'origin  "  o  is  effaced,  and  the  patient  is 
then  ready  to  go  before  the  operating  surgeon. 

Using  a  ready-reckoner,  which  can  easily  be  compiled  from  the 
above  formula,  using  the  particular  values  of  D  and  Ai  Aj  which 
are  found  moat  convenient,  the  surgeon  can  operate  within  five 
minntes  or  less  of  the  time  of  making  the  radiographic  exposures 
and  with  the  certainty  that  he  will  recover  the  bullet  quickly  and 
with  minimum  pain  and  injury  to  the  patient. 


bring  to  bear  on  the  subject,  and  they  have  taken  a  leading  part 
throughout  the  experiments  that  have  been  carried  out. 

Sixteen  years  ago  Dr.  Crehore  and  the  author  conducted  some 
experiments  on  an  Atlantic  cable  from  Waterville,  Ireland,  to 
Nova  Scotia,  Canada,  using  a  special  form  of  dynamo  as  a  source  of 
power  for  operating  the  cable. 

A  transmitter  was  also  devised,  in  which  a  special  feature  was 
the  cutting  out  or  suppressing  from  the  alternating  current  of 
certain  definite  semi-waves  of  current  which  enabled  the  cable  code 
to  be  transmitted. 

At  that  time  the  demand  for  increase  of  speed  over  ocean  cables 
was  not  pressing.  In  fact,  the  particular  cable  used  was  idle  for 
several  hours  each  day,  which  fact,  however,  greatly  facilitated 
the  opportunities  for  experimenting.  Wireless  telegraphy  did  not 
then  exists,  and  the  cable  relay  or  amplifier  had  not  appeared, 
so  that  very  accurate  balancing  of  the  duplex  bridge  was  not 
required. 

Conditions  have  changed  materially  since  189!>,  until  at  the 
present  moment  it  may  be  said  that  the  matter  of  obtaining 
increased  speed  on  ocean  cables  with  present  apparatus  is  largely 
controlled  by  the  accuracy  with  which  the  duplex-bridge  may  be 
balanced. 

If  an  engineer  were  required  to  design  a  system  for  operating 
an  electric  motor  through  an  Atlantic  cable,  no  form  of  gene- 
rator could  be  proposed  at  present  other  than  a  single-phase 
alternating  current  of  the  sine- wave  type.  This  form,  we  know, 
will  deliver  power  at  the  receiving  end  of  the  cable  more 
eflSciently  than  any  other  shape  of  wave.  Furthermore,  during 
the  operation  of  such  a  motor,  the  generator  would  be  allowed  to 
run  smoothly  and  regularly,  and,  in  particular,  the  generator  circuit 
would  never  be  metallically  opened  or  closed  during  operation. 
The  opening  and  closing  of  an  alternating-current  circuit  is  well 
known  to  produce  disturbances  of  a  more  or  less  pronounced 
character,  depending  upon  the  angle  of  phase  at  which  the  current 
is  opened  or  closed. 

Since  improvement  of  the  duplex-bridge  balance,  as  stated 
above,  is  really  at  present  a  most  important  desideratum,  experi- 
ments were  made  using  the  Muirhead  artificial  cable  to  compare 
the  present  forms  of  battery  transmitters  with  various  modifica- 
tions of  the  sine  wave  of  e.m.f. 

In  the  last  analysis  it  waa  always  the  opening  and  closing  of  the 
transmitter  circuit  which  produced  the  final  kick  or  "jar  "  in  the 
balance.  This  is  not  surprising  when  we  remember  that,  from  an 
electrical  standpoint,  few  things  can  be  done  to  a  circuit  more 
severe  than  suddenly  to  introduce  an  infinite  resistance  into  it. 

It  was  only  after  many  variations  of  the  simple  alternating 
current  had  been  tried  in  the  course  of  experiments  to  perfect 
the  duplex-balance  of  the  bridge  that  the  fundamental  principle 
of  never  breaking  the  transmitter  circuit  became  impressed. 

Continuing  the  analogy  of  the  power  plant,  it  may  be  remarked 
that  practically  every  form  of  cable  recorder,  amplifier  or  relay  is 
essentially  an  alternating-current  motor.  Its  fieldi  magnets,  arma- 
ture coil,  and  the  counter  e.m.f.  of  damping  are  subject  to  the 
same  laws  as  in  the  motor  for  power  purpose?. 

Let  us  assume,  therefore,  as  a  starting  point,  the  standard  type 
of  circuit  for  operating  a  cable  simply  as  a  power  plant  as  the 
ideal  solution  of  the  problem,  and  then  determine  by  experiment 
how  near  this  solution  may  be  retained  in  practice  for  the  purpose 
of  transmitting  cable  signals  according  to  the  prfsent  alphabet. 
In  this  plan  it  will  be  the  continued  experimental  purpoee  to 
determine  the  minimum  possible  variations  in  such  a  system  to 
enable  the  alternating  current  received  to  be  interpreted  into  dots, 
dashes  and  spaces. 

A  siphon  recorder  placed  in  the  receiving  end  of  such  a  cable 
plant  would  trace  on  the  recording  slip  an  uninterrupted  sine-wave 


Fio.  1.— Simplex   Cihcuit   fob  Ockan  Cable  Cons^idgbed  as 
A  Power  Line. 


ON  AN  UNBROKEN  ALTERNATING 
CURRENT  FOR  CABLE  TELEGRAPHY. 

By  LiEUT.-CoLONKL  GEORGE  O.  SyriER,  Ph.D. 


(.Abstrait  iif  Paj>er  read  hefore  Tin;  Phyhical  Society  of  London, 
Jiiw  2Ulh,  I'Jl,-,.) 

The  object  of  this  paper  is  to  propose  a  new  angle  of  view  in  the 
method  of  transmission  of  signals  in  the  submarine  telegraph 
cable,  and  to  describe  some  apparatus  for  operating  on  the  general 
principles  involved. 

Experiments  have  been  conducted  during  the  past  two  years  at 
the  works  of  MeHsrs.  Muirhead  fc  Co.,  Ltd.,  with  a  viiiw  to  deter- 
mining the  pratjtical  application  of  the  sine-wave  type  of  k..m.i. 
for  cable  signalling.  The  rcHults  thus  far  obtained  have  only  liorii 
made  possible  through  the  wide  range  of  experience  and  practice 
which  this  distioguiBhed  firm  of  cable  engineers  have  lieon  able  to 


of  current  which  may  be  considered  as  the  theoretically  perfect 
form  of  siphon  record  always  to  be  aimed  at,  although  never  to  be 
actually  attained  in  practical  telegraphy. 

In  fig.  1,  D  represents  a  single  phase  alternating-current  dynamo. 
B  and  11'  are  reoistanccs  and  m'  is  a  motor  to  be  operated. 

Since  a  circuit  comprising  an  ocean  cable  is  largely  over- 
loaded with  capacity,  and  already  include^  a  large  ohmio 
resistance,  it  will  be  in  the  direction  of  increasing  the  resultant 
harmonic  current  llowing  in  such  a  circuit,  to  insert  in  the 
Kfluding  end  of  the  cable  a  variable  inductance,  Lj.  For  symmetry, 
l'  is  a  variable  inductance  similar  to  i.i. 

T  and  t'  are  iron-cored  transformers  or  auto-transformers, 
the  coils  of  which  are  of  low  resistance,  and  connected  directly  to 
the  earth  at  E  and  k'. 

The  circuits  in  fig.  1  are  closed  circuits  throughout. 

For  duplex  working  fi;.  1  becomes  fig.  2,  in  which  Li,  Ij, 
Ln,  t'l  are  the  inductance  arms  of  the  bridge,  and  the  motors 
M  anil  m'  are  inncrttMl  in  the  usual  manner  tor  oable  working  ; 
\l  and  A/'  are  the  artificial  lines. 

It  now  remains  to  inquire  as  to  what  modiScationi  must  be  made 
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in  the  typical  duplex  power  circuit  in  fipr.  2  to  enable  the  motor 
recorders  to  indicate  the  elements  of  the  cable  alphabet.  These 
elements  are  three  in  number,  and  only  three— ?.<!,  the  dot,  the 
dash  and  the  space— and  each  of  them  is  equally  important  in 
interpreting  the  record,  and  for  this  reason  they  wiU  each  be  con- 
sidered in  the  general  sense  as  signal  units,  rather  than  the  usual 
way  of  regarding  only  the  dots  and  dashes  as  the  signals,  and  not 
the  spaces.  ,     .  „    i.     j     j 

It  is  also  usual  to  speak  of  cable  speeds  in  terms  of  standard 
letters  per  minute  transmitted  ;    but  for  our   present   purposes  it 


received,  and  not  by  their  sign.  Furthermore,  since  the  impulses 
transmitted  and  received  for  the  spaces  are  not  required  on  the 
printed  slip,  the  apparatus  should  be  capable  of  sorting  out  and 
omitting  these  parts  of  the  record  automatically. 

Fig.  "i  shows  diagrammatically  one  form  of  circuit  arrangement 
based  on  the  above  principles  for  transmitting  and  receiving 
messages.  The  usual  transmitting  condensers  are  shown  in  the 
arms  of  the  duplex  bridge,  instead  of  the  inductances  Li,  L-j,  Lj,  L4. 
The  ordinary  transmitting  tape  is  caused  to  move  synchronously 
with  the  generator  by  being  geared  directly  to  its  armature  shaft. 
The  perforations  in  the  tape  are  of  such  a  size  that  the  tape 
advances  a  distance  corresponding  to  one  semi-cycle  of  the  alter- 
nator tor  each  individual  perforation. 

Since  in  a  circuit  comprising  an  ocean  cable  on  which  is  im- 
pressed an  alternating  b.m.f.  the  current  leads  the  e.m.f.  by  an 
angle,  which  in  an  infinite  cable  is  constant  at  4.';*,  it  is  necessary 
to  provide  in  the  transmitter,  mechanism  for  moving  the  tape 
carriage  longitudinally  relative  to  the  perforations  in  the  tape.  A 
micrometer  screw  is  provided  for  this  purpose,  and  by  its  use  the 


-piQ    2.— Duplex   Cibcuit  for  Ocean  Cable  Considered  as 
A  PowEK  Line. 


wiU  be  more  convenient  to  convert  this  speed  into  terms  of  the 
frequency  of  the  dynamo.  The  graph  (fig.  3)  exhibits  the  linear 
relation  between  n,  the  frequency  of  the  dynamo  and  letters  per 
minute  transmitted,  based  on  tbe  assumption  that  the  average 
cable  letter,  with  its  space,  requires  four  units  of  alphabet  time. 

Careful  experiments  on  an  Atlantic  cable  confirm  the  theory 
of  the  subject— that,  no  matter  what  the  shape  of  the  alternating 


I     I     I     I     I     I     I     I     I 


*  signals  =  average  letter  with  its  space, 
}(  =  dy-namo   frequency   in  com- 
plete cycles  per  second. 
Tig.  3.— Speed  op  Cable   Signalling 
IN  Lettees  per  Minute  in  Teems  of 
THE  Frequency  of  the  Alteenator. 


Fig.  4. — CuREBNT  Waves 
FOB  Transmitting  the 
Letters  a,  b,  c  and  d 
BT  the  Alternating 
Current. 


<!urrent  transmitted,  approximate  sine  wave3  are  received  at  the 
distant  end  of  the  cable.  Battery  reversals  produce  just  as 
accurate  sine-wave  signaU  on  the  receiving  recorder  as  does  the 
alternator  itself.  In  other  words,  it  is  the  fundamental  term  of 
the  Fourier  analysis  which  is  alone  concerned  in  making  the  record 
at  the  receiving  end  of  the  cable. 

Since,  therefore,  both  theory  and  experiment  show  that  a  sine 
form  of  wave  is  the  only  one  which  can  pass  through  the 
cable  without  changing  its  characteristic  shape,  it  should  be 
an  advantage  so  to  alter  the  typical  power  circuit  in  fig.  2  as  to 
preserve  the  sine  characteristic  as  far  as  possible. 

This  can  be  done  in  a  simple  manner  by  operating  upon  the 
primary  circuit  of  the  transmitter  containing  the  generator, 
to  alter  the  impedance  of  the  circuit  in  synchronism  with  the 
generator  itself.  The  problem  is  the  more  simple  from  the 
practical  standpoint,  because  we  are  dealing  with  frequencies 
from  about  4  to  10  cycles  per  second,  and,  therefore,  it  is  easy 
to  operate  with  great  accuracy  on  this  primary  current  at  any 
angle  of  phase.  If  the  change  of  impedance  of  the  primary  circuit 
always  takes  place  at  the  instants  when  the  current  flowing  in  the 
circuit  is  naturally  zero,  the  fundamental  frequency  of  the  current 
will  not  be  changed,  and  the  sine  characteristic  of  the  wave  will 
be  very  approximately  maintained.  Varying  the  impedance  of  the 
primary  circuit  will  change  the  amplitude  of  the  individual 
alternations  of  the  current. 

Another  way  of  stating  the  effect  is  that  the  voltage  between  the 
end  of  the  cable  and  the  earth  is  made  to  vary  by  this  process,  to 
indicate  the  three  elements  of  the  cable  alphabet.  It  should  be 
noted  that  this  plan  transmits  alternating  current  for  the  spaces 
between  letters  and  words  with  exactly  the  same  regularity  and 
integrity  as  for  the  signals  themselves. 

Dots,  dashes  and  spaces  are  each  transmitted  by  impulses  of 
either  sign,  differing  from  each  other  only  in  amplitude. 

Fig.  4  shows  diskgrammatically  the  form  of  current  waves  trans- 
mitted for  the  letters  u,  b,  c,  and  d,  with  the  accompanying  spaces 
required. 

Although  an  alternating  current  operated  upon  as  above 
■outlined  could  be  read  directly  from  a  standard  siphon  record,  yet 
it  would  be  considered  an  advantage  if  the  final  received  record 
could  be  printed  in  Morse  characters  on  the  usual  receiver  slip. 
To  accomplish  this  it  will  be  necessary  to  provide  an  apparatus 
■which  operates   solely  by   the  amplitude  of  the   current   waves 


Fig.  5.— One  Form  of  Duplex  Circuit  Arrangement  foe 
Teansmitting  and  Receiving  Messages  by  the  Alter- 
nating CUERENT. 

current  can  be  operated  upon  accurately  at  any  angle  of  its  phase 
in  practice  it  is  so  adjusted  that  the  impedance  of  the  primary 
circuit  will  be  changed  at  the  instants  of  zero  phase  of  the  current. 
Since  also  the  angle  by  which  the  current  leads  the  E  m.p.  is 
dependent  upon  the  resistance  of  the  primary  circuit,  there  is  pro- 
vided in  addition  an  adjustment  of  the  transmitter  for  the  very 
slight  difference  of  phase  for  the  dot-and-dash  conditions,  so  that 
in  effect  all  operations  on  the  primary  current,  whether  for  a  dot, 
dash  or  space,  are  adjusted  to  take  place  at  the  zero  pomt  of 
current.  t  it      ^ 

The  general  operation  of  the  transmitter  mechanism  is  as  f  oUowtfJ 
When  no  holes  are  perforated  in  the  tape  t,  the  whole  resistance  R 
is  in  the  primary  circuit  and  an  alternating  current  is  transmitted, 
which  corresponds  to  spaces  between  letters  and  words  ;  when  a 
perforation  in  the  tape  is  on  the  dot  side,  part  of  this  resistance 
E  is  short-circuited,  and  when  a  dash  perforation  occurs,  aU  of 
this  resistance  is  short-circuited.  The  relative  values  of  these  re- 
sistances being  adjustable,  the  amplitudes  of  the  individual  alter- 
nations are  under  complete  control  by  the  ordinary  transmitting 
tape.  .   . 

In  the  figure  is  shown  diagrammatically  the  arrangement  for 
causing  a  dash  impulse  to  be  sent  by  the  tranemitter  by  ahort- 
cironiting  the  whole  of  the  resistance  R  for  a  time  corresponding 
to  one  semi- cycle  of  the  alternator,  r  is  an  ordinary  relay  : 
k  is  an  electromagnet  which  operates  at  the  end  of  each  signal 
or  group  of  signals.  The  line  I  leads  to  an  exactly  similar 
arrangement  which  is  provided  for  the  dot  impulse  by  which  a 
certain  proportion  of  the  resistance  R  is  short-circuited.  In 
practice  these  two  arrangements  are  side  by  side,  and  in  the 
figure  the  dot  arrangement  would  be  immediately  behind  the  one 
shown  for  the  dash.  ,.     ,,      . 

The  tape  carriage  can  be  moved  longitudinally  by  a  micro- 
meter screw  which  is  not  shown  in  the  figure,  and  has  an  adjust- 
ment over  a  range  of  a  complete  semi-cycle.  The  contacts  .s 
and  s',  an*  similar  ones  for  the  dot  mechanism,  are  adjustable 
by  slow-motion  screws,  so  that  the  instants  of  contact  for  a  dot 
and  for  a  dash  have  an  adjustment  relatively  to  each  other. 

A  convenient  method  of  observing  the  wave-form  produced 
by  the  transmitter,  and  for  making  the  above  adjustments,  is  to 
include  an  ordinary  siphon  recorder  in  the  transmitter  circuit,  or, 
better,  in  the  cable  itself  at  the  transmitting  end,  by  connecting 
it  at  the  terminals  of  a  very  low  resistance  in  the  circuit.  At  the 
very  low  frequencies  involved,  the  siphon  recorder  becomes  a 
most  useful  and  accurate  current  curve-tracer,  and  enables  the 
experimenter  to  observe  exactly  the  shape  of  wave  being  trans- 
mitted into  the  cible  for  any  adjustment  of  the  trans- 
mitter. Once  these  adjustments  are  made  for  any  particular  cable 
they  remain  unchanged.  .  »»■„,„. 

One  practical  arrangement  for  receiving  the  signals  on  a  Morse 
printer  is  shown  diagrammatically  in  the  upper  part  of  the  figure. 
Fis  an  adaptation  of  the  well-known  Muirhead  gold-wire  cable 
relay,  in  which  />  is  the  gold  wire  which  oscillates  between  the 
platiium  contact  posts  y»/=,  about  a  fixed  pomt  at  F,  A  second 
pair  of  posts  rV-  is  provided,  and  each  of  these  pairs  has  an 
Id  ustment  for  altering  their  distance  apart,  and  also  for  moving 
them  longitudinally  along  the  gold  7"f ''"f  ^f  .''r^y  *°i  ^.^ 
other.     Instead  of  being  separate  contacts,  as  in  the  usual  oa« 
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with  this  relay,  each  of  the  pairs  are  electrically  connected,  as 
shown,  p'  is  a  local  wire  relay  of  similar  principle,  and  /  is  its 
movingr  part,  which  in  its  oscillations  makes  contact  with  the  posts 
/Y'l  adjustable,  as  above  ;  h  and  k'  are  electromaernets  for  operating' 
the  dot  and  dash  arms  of  the  printer ;  ij  and  •/'  are  two  arms 
pivoted  at  their  outer  ends,  adapted  to  make  a  siphon  record  at 
their  free  ends  in  the  centre  upon  the  moving  tape  shown  beneath. 
The  arm  g'  is  forked  to  record  two  ink  marks  on  the  tape  symmetri- 
cally on  either  side  of  the  central  mark  made  by  the  arm  </,  and  in 
line  with  it  across  the  tape,  so  that  both  arms  can  make  a  record 
simnltaneously  on  the  tape  for  a  dash. 

The  incominer  alternatinfr  current  thus  causes  the  gold  wire 
/"'  to  oscillate  back  and  forth  with  different  amplitudes  depend- 
ing upon  whether  dots,  dashes  or  spaces  are  being  received,  and 
the  posts  /  -f'^  are  adjusted  so  that  the  space  amplitude  just 
does  not  make  contact,  but  a  dot  amplitude  of  either  sign  does 
make  contact.  In  like  manner  the  posts  f-^f'-'  are  adjusted  so  as 
just  not  to  record  a  dot  impulse,  but  to  make  contact  for  the 
larger  amplitude  of  a  dash  of  either  sign.  It  is  seen  that  both  a 
dot  and  a  dash  contact  are  made  whenever  a  dash  amplitude  is 
received.  The  flexible  gold  wire/'  in  its  motions  about  y  first 
strikes  the  posts /-''=,  and  there  is  a  bending  or  wrapping  fffect 
produced  in  the  wire,  which  for  the  stronger  dash  impulses  causes 
contacts  with  /'»''»  also.  The  relay  f'  operates  similarly  through 
a  moving  arm,  making  contact  with  the  posts  /V  separately  or 
both  together,  depending  upon  the  amplitude  of  its  swing. 

The  printer  it  self  becomes  an  apparatus  of  marked  simplicity, 
and  is  nothing  more  than  two  small  siphons  adapted  to  mark  on 
the  slip  in  the  usual  manner. 

In  practice,  all  adjustments  are  so  made  as  to  provide  for  trans- 
mitting for  the  spaces  as  large  an  amplitude  as  possible  instead  of 
as  small  an  amplitude  as  possible,  in  order  to  approximate  more 
nearly  to  the  ideal  electrical  conditions  for  transmission  through 
the  cable  itself. 

In  case  a  cable  magnifier  such  as  the  Heurtley  instrument  is 
used  instead  of  a  gold-wire  relay,  it  would  be  inserted  in  lig.  5  in 
the  recorder  arm  of  the  bridge,  and  operate  a  local  wire"  relay 
and  printer  instead  of  the  usual  recorder.  Since  the  relay 
operates  on  difference  of  amplitude  of  the  waves,  and  not  on 
their  absolute  values,  a  cable  magnifier  would  serve  to  exalt  the 
value  of  this  difference  and  furnish  a  greater  margin  for  practical 
working. 

{To  he  continiied.) 


CALORISING  :   A  PROTECTIVE  TREATMENT 
FOR  METAL. 


Br  H.  B,  C.  ALLISON  and  L.  A.  HAWKINS. 


Ix  connection  with  the  article  on  "  Sheathed-wire  Heatinc 
Units"  printed  in  our  issue  of  July  9th,  the  process  of 
"  Calorising  "  was  mentioned.  Tlie  following  is  an  abstract 
of  a  descnption  of  the  process,  which  appeared  in  the  General 
Eleciric  Review  for  October,  1914  :  — 

_  Mr.  T.  Van  Aller  has  discovered  a  process  of  heating  metals 
in  revolving  drums  with  mixtures  containing,  among  other 
things,  finely  divided  aluminium,  by  which  a  surface  alloy 
containing  aluminium  is  produced.  "  In  the  case  of  copper 
this  alloy  is  of  the  nature  of  an  aluminium  bronze,  but  richer 
in  aluminium  than  the  uidinaiy  alloy  of  that  name  and  more 


and  heating  them.  Thus,  the  size  of  ihf.  heater  is  the  only 
limitation  on  the  size  of  the  piece  that  may  be  calorised. 
NMre  or  ribbon  may  be  treated  by  a  continuous  procees,  by 
p.-issing  it  through  a  heatwl  pipe  containing  the  proper 
calori.sing  mixture.  There  apijear  to  be  many  places  where 
it  IS  desirable  to  use  iron  vossels  or  apparatus  at  tempera- 
tures above  red  heat,  and  at  .such  temp<;ratures  ordinary  irfin 
lapidly  oxidhses  and  scales  away.  After  iron  is  calorised  the- 
f  t^*  «f  heating  is  shght.  Instead  of  burning  and  the  scale 
falling  ofl,  as  in  the  case  of  untreated  iron,  practically  no 
effect  can  be  detected  after  a  considerable  time— certainly 
none  which  injures  the  surface.  ThLs  is  well  illustrated  by 
the  two  pieces  of  iron  pipe  shown  in  fig.  1,  both  from  the 
same  kind  of  pipe,  but  one  of  which  (b)  was  calorised;  the 
two  were  heated  side  by  side,  with  an  ordinary  laboratory 
blast  lamp  to  a  temperature  of  about  900°  C  for  a  period  of 
four  hours,  then  cooled,  and  the  heat  once  more  apphed  for 
another  i>eriod  of  four  hours.  At  the  end  of  that  time  the 
untreated  pipe  (a)  was  badly  burned,  the  point  where  the 
flame  w;as  directly  applied  having  been  reduced  to  one-half 
the  original  thickness,  while  the  whole  surface  was  blistered. 
The  contrast  between  this  piece  and  that  which  was  calorised 
(b)  IS  very  marked,  for  even  upon  close  examination  the- 
calorised  piiie  appears  to  be  unchanged. 

The  piece  of  calorised  pipe  used  in  this  experiment  had 
previously  been  used  in  other  work,  where  it  had  been  alter- 
nately heated  to  1,000°  C.  and  co<3led,  in  an  electric  resistance 
furnace  open  to  the  air.  The  total  time  during  which  the 
maximum  temijerature  was  maintained  was  about  50  hours 
A  rather  extreme  test  has  been  applied  to  this  same  piece 
lately,  by  heating  it  to  about  900°  C.  and  plunging  it  into 
cold  water,  after  it  had  coole<l  to  a  dull  red.  This  has  been 
repeated  three  times,  and  the  surface  shows  no  signs  of 
cracks  nr  any  tendency  to  scale. 

Fig.  2  shows  a  similar  comparison  between  two  pieces  of 
.'heet  iron  luhe,  one  calorised  and  the  other  not,  which  were 
both  subjected  to  a  temperature  of  800°  C.  in  a  gas  furnace 
''*^^ ..^00  hours.  The  uncalorised  piece  is  practically  destroyed, 
whUe  the  calorised  piece  is  unharmed. 

.\nother  application  of  this  process  is  to  iron  wire  or  ribbon 
such  as  IS  used  in  electrical  heating  units.  An  untreated  piece 
of  this  ribbon  will  burn  out  in  four  or  five  hours  at  the  most, 
whereas  tests  upon  calorised  piece,*;  have  shown  that  the  life 
is  increased  at  least  fifty-fold,  and  in  the  best  instances  over 
.  one  hundred-fold.  The  results  of  tests  made  at  Pittsfield  indi- 
cate that  a  life  of  over  500  hours  may  be  expected  from  calorised 
heating  units   nin   at  a  temiieratiu-e  of  800°  C. 

The  above  factvs  seem  to  indicate  that  this  is  a  simple 
method  for  extending  the  us«>  of  iron  under  oxidising  condi- 
tions at  high  temperatures,  .and  for  greatly  prolonging  the 
life  in  those  instances  where  it  is  now  used,  but  must  be 
renewed  at  frequent  intervals.  While  the  life  of  the  coating 
depends  on  the  temperature  at  which  it  is  u,sed,  as  well  as  on 
the  duration  of  time  taken  in  its  preparation,  i.e..  the  quantity 
of  aluminium  which  alloys  with  the  surface  of  the  iron,  i"t 
does  not  jwruiit  of  long  use  at  temperatures  much  in  excess 

Copper  parts  also,  which  are  exposed  to  high  temperatures, 
can  have  their  life  increa.sed  by  calorising.  In  gome  c;ises 
calorised  copper  may  be  used  advantageously  in  place  of  alumi- 
nium bronze.  For  instance,  a  large  power  station  had  trouble 
from  early  corrosion  of  its  condenser  tubes.  These  tubes  were 
aluminium  bronze  and  were  supjiosed  to  last  at  least  a  year. 
.\s  a  matter  of  fact,  while  oc<asionallv  tubes  would  last  as 
long  as  six  years,  other  tubes  would  fail  in  four  to  six  week* 
after  they   were   installed.     About  two  and  a  half  years  ago 


FlO,  l,-.\  rUXl;  OK  Pl.,,|x  lK„N  PipR  („)  .,^,„  ^  ,,jp^j.  ^.j.^  p^Q^, 
THF,  SAMF,  TitBK.  BIT  OLOHIKEI.  (b),  AI-TKIl  BKINO  SURIRCTFD  TO 
THK  SAMK  I.KOliKK  ol    TK.MI'FnATIKK  rori  TIIK  SA.MK  I.KXOTH  OF  TIMK. 

resistant  to  heat,  so  tliaf  copp<.r  thus  treated  is  pr..tecte«l  up 
to  the  M.elt.ng  ,«.nod  of  the  alloy  fro,,,  the  scaling  w-hi,h 
occurs  when  nntreat^.d  o.pp<.r  is  heate.l  above  ;i00°  C  'Hi.- 
same  general  result  was  obtained  in  the  ciis«-  of  iron  and  steel 
Some   u«.  was   made  of  thi.i  process,  which    has  been  callcj 

Calorising,  for  treating  copjxT  soldering  irons  and  iron 
resistance  wires  for  heating  devices. 

Moditieatioim  of  ll„.  nr(K.'eR«,  extending  it  to  further  appli- 
cations,  weiv  made  by  "Vir.  E.  O.  Gibson,  of  the  Schenectadv 
itesoarch  Labonif.>ry.  Pit^ces  which,  be«nHse  of  their  shaiii; 
or  ,s,ze,  are  not  a.lapted  for  tiiinbling.  inav  be  eiiloriswl  bv 
packing  them  m.  or  painting  them  with,  a  Kiiidilile   mixture 


I' 1(1  •_>.— Kfwxt  ok  800°  C,   IN  A  (;a.s  Furnace  for  100  hour.i 

ON  Calorised  and  Uniai.orisrd  Sections  of 

Shekt  Iron  Tpbes. 


:i  set  of  calorised  copi>er  tubes  wat,  installed,  and  bo  far  not 
a  tube  has  fail«l. 

In  some  cases  the  life  of  copper  contacts  can  be  increased 
by  calorising.  For  instance,  a  set  of  railway  controller  con- 
tacts which  were  cjilori«e<i  showed  double  "the  life  of  the 
ordinary   untreated  contacts. 

As  lias  lx>en  said,  the  effect  of  calorising  is  to  prviduce  a 
surface  alloy  eontmning  aluminium.  Tlie  thickness  of  this 
alloy  vanes  with  the  length  of  time  to  which  the  piece  is 
suluetted  to  the  calorising  process,  and  the  percentage  of 
aliimimiiin  varies  through  the  i\>ating  being  greateiit  at  the 
furfaec,     I  his  is  shown  clearly  by  a,  ciroBs-section  of  a  caloriewj 


Vol.  77.     No.  1,966,  JOLY  30,  191.5.] 


THE    ELECTRICAL    REVIEW^ 


159 


copper  ixxl.  The  line  between  the  alloy  and  the  unchanged 
copper  is  sharp,  but  the  colour  of  the  aJloy  varies  from  a  rich 
golden-yellow  next  to  the  copper  to  a  silvery-white  at  the 
surface. 

When  an  iron  pipe  or  ribbon  is  calorised  for  a  heating  unit, 
n,  portion  of  the  iron  becomes  alloyed  with  the  aluminium. 
Naturally,  this  results  in  changing  both  the  resistance  and  the 
temperature  co-efficient.  The  thicker  the  calorising  coat  the 
greater  is  the  change.  This  i.s  shown  by  the  following  table, 
in  which  No.  1  was  given  a  lighter  coat  than  No.  2. 

Ohms  per  M.       Temp.  Co-ef . 
Sample.  (10°)  Elec.  Resie. 

(0-150°)   X  10'' 

Iron  ribbon        0.90.5        .5.61 

Same  calorised,  No.  1  ...      2.45  1.72 

Same  calorised.  No.  2  ...      7.6  0.151 

\  thin  i-ibbou  may  easily  bo  calorised  all  the  way  through, 
and  then  becomes  quite  brittle. 

The  dimensions  and  weight  of  either  a  copper  or  iron  piece 
are  slightly  increased  by  calorising.  The  increase  of  dimen- 
sion is  much  less  than  the  thickness  of  the  alloy. coat,  the 
grea,ter  part  of  which  simply  takes  the  place  of  the  original 
metal.  The  dimensions  may,  however,  increase  several  mils 
and  there  is  a  tendency  to  a  greater  increase  at  the  edges 
than  on   flat  surfaces. 

For  iron,  calorising  is  intended  only  for  protection  at  high 
temperatures.  It  does  not  compete  with  galvanising,  sherar- 
dising,  and  other  similar  processes  for  protection  against 
oxidation  or  corrosion  at  low  temperatures.  Its  usefulne.'^s 
lies  within  a  range  of  temi>erature  much  higher  than  a 
galvanised  or  sherardised  coat  could  stand.  For  copper, 
calorising  is  effective  against  corrosion  at  low  temperature  as 
well  as  against  oxidation  at  high  temperature.  The  upper 
limit  is  determined  by  the  melting  point  of  the  alloy,  which 
is  somewhat  lower  the  heavier  the  calorising  treatment,  since 
that  means  an  alloy  with  a  higher  aluminium  content. 

The  probable  explanation  of  the  effect  of  the  aluminium  in 
the  surface  alloy  is  that  a  thin  coat  of  alumina  forms  which 
prevents  further  burning  of  the  metal  beneath.  It  is  well 
known  that  a  pure  aluminium  wire  may  be  heated  in  the  air 
to  a  temperature  several  hundred  degrees  above  its  melting- 
)ioint,  without  flowing,  when  the  thin  alumina  shell  which 
suiTOundi?  and  supports  the  molten  metal  is  easily   seen. 


FOREIGN    AND    COLONIAL    TARIFFS  ON 
ELECTRICAL    GOODS. 


INDIAN    NOTES. 


[From  our  SrECiAi.  Correspondent.] 

Business  among  electrical  contractors  remains  brisk  in 
spite  of  the  increase  in  prices  at  home  and  of  the  irregularity 
of  shipments.  The  present  extraoi  dinai-y  price  of  home  copper 
— the  latest  notification  from  cable  manufacturers  being  that 
copper  is  £104  per  ton — has  raised  the  local  price  of  insulated 
wire  about  35  per  cent.,  and,  consequently,  petty  contractors 
are  having  a  thin  time,  and  especially  those  who  imported 
cheap  Continental  wire,  which  is  now,  of  course,  unprocur- 
able. In  fact  there  is  a  scarcity  of  wire  all  round,  and  manu- 
facturers' representatives,  such  as  Glover's,  Henley's,  and 
Callander's,  have  been  obliged  to  turn  down  orders  for  small 
sizes  of  SOO-megohm  grade  wire. 

The  metalUc  filament  lamp  is  about  the  only  electrical  supply 
left  whose  price  has  not  yet  been  increased  due  to  the  war. 
It  is  reported  that  the  representatives  of  the  larger  agencies 
—the  Osram,  Edison  &  Swan,  Mazda,  and  Wotan— meet 
occasionally  in  solemn  conclave  to  endeavour  to  come  to  some 
agreement  to  maintain  rates  to  a  level  which  will  yield  them 
a  reasonable  profit,  or,  at  any  rate,  prevent  under-cutting. 
.\t  present  some  outstanding  yearly  contracts  have  to  be  ful- 
filled at  the  rate  of  14 Jd.  per  metallic  filament  lamp  of  225 
volts,  20-60  watt,  including  deliveiy  to  mills,  railways,  and 
Government  stores.  This  is  under-cutting  with  a  vengeance. 
The  agents  for  the  Phillips  lamp,  made  in  Holland,  are  doing 
good  business  in  half-watt  small  candle-power  sizes,  which, 
apparently,  the  other  firms  cannot  supply. 

Jammu. — ^The  State  engineer  is  calling  for  tenders  for  a 
etand-by  plant  for  the  hydro-electric  installation  to  consist 
of  the  following  :  — 

Two  water-tube  boilers  to  evaporate  3,.500  lb.  of  water. 

Two  mechanical  stokers. 

Two  "Weir  feed  pumps. 

Feed- water  heater. 

Steam,   exhaust,  and  feed  mains. 

Two  steam  alternators,  1-30  KW.,  3,000  volts,  50  cycles,  at  428 
R.P.M.,  p.f.  .8,  temperature  rise  not  to  exceed  60°  F.  above  an 
initial  temperature  of  95°  F.  at  1,200  ft.  above  sea  level. 

Switchboards  and  the  nece.ssary  transfoiiners. 

Overhead  travelling  crane,  4  tons,  25  ft,  span. 

SteeJ  chimney. 

-Ml  above  to  be  in  working  order  on  site  by  .lune.  1916. 
Probably  inquiries  are  being  sent  home  by  this  mail  (July 
1st)  io  the  various  manufacturers  from  their  agents  in  India. 


NEWFOUNDLAND.— The  Customs  Authorities  have  de- 
cided that  the  surtax  of  10  per  cent,  provided  for  under  Act 
No.  25  of  1914  is  to  continue  in  force. 

EAST  AFRICA  PROTECTORATE.— The  free  importation 
of  the  following  goods  has  been  provided  for :  Electric  cable 
or  wii-e,  the  posts  for  canying  the  same,  and  all  other  material 
for  the  purpose  of  generating,  storing  or  distributing  electric 
energy,  whether  for  power  or  lighting,  on  satisfactory  proof 
to  the  Chief  of  Customs  that  such  articles  and  materials  are 
imported  solely  for  such  purposes.  Such  exemption  is  not 
to  include  lamps  and  their  fittings  or  material  other  than 
industrial  machinei'y  required  for  the  purpose  of  using  elec- 
tric energy.  The  above  replaces  the  following  item  in  the 
free  list,  which  is  now  repealed: — Apparatus  and  appliance.s 
used  in  connection  with  the  generation  and  storing  of  elec- 
tricity, hut  not  including  electric  cable  or  wire,  or  the  parts 
for  carrying  the  same,  and  not  including  lamp-posts  or  lamps' 
or  their  fittings. 

NEW  ZEALAND.— Tlio  Customs  Authorities  have  issued 
the  following  decision :  "  Pipes  (iron)  and  fittings  for  same 
(conduit  for  electric  wiring),  with  or  without  inspection  lids," 
dutiable  according  to  size  at  30  per  cent,  and  20  per  cent. 
(ul  vol.  if  of  foreign  origin,  and  20  per  cent,  and  free  if  of 
British   origin. 

PORTUGAL.— The  exportation  of  the  following  articles  to 
foreign  countries  from  the  mainland  of  Portugal  and  from 
the  adjacent  islands  has  been  prohibited  :  "  Carbons  for  elec- 
tric light;  ferro  alloys;  articles  of  copper  or  brass  partly  or 
wholly  manufactured.  Prohibition  is  not  applicable  to  com- 
mercial operations  cariied  out  in  virtue  of  contracts  already 
entered  into.  Such  contracts  must,  however,  have  been  con- 
firmed within  15  days  of  June  5th  before  the  Commissao  de 
Subsistenciao,  and  the  goods  in  question  be  withdrawn  within 
one  month  after  permission  has  been  given  by  the  Ministry 
of  Finance  as  a  result  of  the  decision  of  the  Commissao. 

ASHANTT.— Tlie  tariff  on  goods  imported,  which  is  in  force 
in  the  Gold  Coast  Colony,  has  been  made  applicable  to  goods 
imported  into  Ashanti,  but  it  has  been  provided  that  the 
Chief  Commissioner  may,  by  order  in  writing,  pennit  any 
■goods  to  pass  through  Ashanti  in  transit  to  the  Northern 
TeiTitories  without  payment  of  duty  in  Ashanti. 

RUSSIA.— The  Board  of  Trade  have  been  notified  that 
certificates  of  origin  for  goods  shipped  to  Russia  will  be  dis- 
])ensed  with  in  the  case  of  good>s  which  arrive  in  Russia  direct 
fi'om  Allied  countries,  nor  will  such  cei-tificates  be  required 
in  the  case  of  foreign  goods  dispatched  to  Russia  from  Allied 
ci-untries-  by  parcels  post.  When  goods  from  Allied  countries 
.are  imported  into  the  Empire  after  passing  in  transit  through 
(ither  countries,  or  after  trans-shipment  at  intermediate  ports, 
certificates  of  origin  issued  at  the  place  of  dispatch  only  will 
be  required.  Russian  diplomatic  and  Consular  officers  will 
certify  only  the  signatures  on  the  certificates,  and  not  the 
accuracy  of  the  statement  regarding  the  origin  of  the  goods 
envered  by  the  certificate.  Certificates  of  origin  will  not  be 
required  i'or  the  undermentione<l  goods,  among  others,  im- 
ix5rted  into  Russia  :  Aluminium,  asphalt,  copper,  gutta-peicha, 
rubber. 

HOLLAND.— The  exportation  of  electric  pocket  lamps,  parts 
thereof,  and  raw  materials  for  the  manufacture  thereof,  from 
Holland  has  been  prohibited. 

SWITZERLAND.— The  exportation  of  the  following  goods 
has  been  prohibite<l  :  Carbon  stems  for  pocket  electric  lamps ; 
copper,  lead,  zinc,  tin,  or  metal  manufactures  wholly  or 
partly  finished,  except  machines,  mechanical  contiivances, 
instruments,  and  apparatus;  electric  transformers  and  de- 
tached parts  thereof;  electric  pocket  lamps  and  cases,  and 
(i(her  detached  parts  thereof. 

RHODESIA.— The  "general"  tariff  on  goods  unspecified 
in  the  Rhodesian  tariff  (which  includes  many  kinds  of  electrical 
<'o<ids)  has  been  increased  from  15  per  cent,  to  20  per  cent. 
ad  valorem;  the  tariff  on  British  goods  remains  the  same,  viz.. 
9  per  cent,  ad  valorem. 

ST.  LUCIA.— Irrigation,  mining,  and  other  machinei-y  for 
industries  of  all  kinds,  except  agriculture,  have  been  remoTed 
from  the  free  list,  and  are  now  subject  to  duty. 

SPAIN.— The  exportation  of  manufactures  of  aluminium  has 
lieen  prohibited. 

SERBIA.— The  importation,  except  by  the  State,  of  the  fol- 
lowing is  prohibited  :  Apparatus  and  accessories  for  electnc 
signals,  etc.,  and  wireless  telegraphy  apparatus. 

SALVADOR.— The  Board  of  Trade  are  informed  that  when 
the  total  value  of  goods  shipped  to  Salvador,  as  declared  m 
Consular  Invoices,  is  inferior  by  more  than  lo  per  cent  to 
the  value  for  which  they  are  insured,  Consular  fees  will  be 
charged  on  the  insured  value,  and  the  original  policy  most 
br>  produced  as  evidence  of  the  insured  value. 
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NEW    PATENTS    APPLIED    FOR,     1915. 

(NOT    YET    PUBLISHED). 

Compiled  cxprpsslv  for  this  Journ.il  by  Messrs.  \V.  P.  Thompson  .I-  Co. 
Electrical  Patent  Agents,  285,  High  llolborn,  I.ondun,  W.C,  and  at 
Liverpool  and   Bradford. 

10.117.     "  Manufacture   of    tungsten."      J.  C.   Buttekfield.      July    12lh. 
1*1.121.    *'  Incandescent  electric  lamp  of  two  zig-zag  metatlic  filaments  giving 
thr.?e  grades  of  light."      T.   P.  CasoTTI.      July   32th.      (Complete.) 

10.130.  "  Electrically-controlled  electric  circuit  breakers."  BkiTISH  WeST- 
iMGTioiisE  Electric  &  Manufacturing  Co..  Ltd.  JuIv  12th.  (Convention  date, 
July    11th,  1914,    United  States.)     (Complete.) 

10.131.  •'  Arrangement  for  supplying  electrical  energy  to  direct-current 
electric  motors."  British  Westinchouse  Klectric  &  Manufacturing  Co.,  Ltd. 
July  12th.       (Convention   date,   July    11th,   1014,    United   States.)      (Complete.) 

10,133.  "  Process  for  the  electrolytic  deposition  on  all  metals  of  aluminium, 
tin.  nickel,  copper,  zinc,  iron,  steel,  or  alloys  thereof."  P.  Marino.  July 
Mill.       (Complete.) 

10,1.34.  "  Process  of  elcctrolvticallv  depositing  lead  or  tin  on  galvanised  iron 
or  alloy  of  zinc-lead  or  zinc-tin  or  iron  or  ..steel  surfiiccs."  P.  Mariko. 
July  12th. 

10.137.    "  Primary  cells."      F.    A.    Wilkinson.      July  12th. 

10.192.  "  Centrifugal  compressors."  British  Tiio,mson-Hoi:Ston  Co.,  Ltd. 
(General  Electric  Co.,    United  States.)     July  1.3th. 

10.199.  "  Electrical  apparatus  for  producing  hot  and  cold  currents  of  air." 
E.   B.  Wright.      July  13th. 

10,204.  "  Sparking-plugs  for  internal-cnmhuslioii  engines."  Daimler- 
Motoren  Ges.  JuIv  13th.  (Convention  date,  Julv  20th,  1914,  Germany.) 
(Complete.) 

10,314.  "  Casings  of  ammeters  and  voltmeters."  Walsall  Electrical  Co., 
Ltd.      July  14th.      (Divided  application  on  9,033  1.").    June  l!)th.) 

10.326.  "  Inter-connecting  the  electrical  conduits  of  two  raihvav  cars." 
J.  WollEnmasn.      July   14th.      (Complete.) 

10.228.  "Telegraph  systems."  O.  Srnka.  luh  14ih.  (Conventinc  date, 
June  1.5th,  1914.  Austria'.)      (Complete.) 

10,339.  "  Telegraph  systems."  O.  Srnka.  JuIv  14th.  (Addition  to 
10.228/15.)      (Complete.) 

10.231.  "Vibrators  for  induction  coils  and  the  like."  A.  E.  BE.tTTIE. 
July  14th. 

10,342.  "  Shaft  packings."  British  Thomsos-Hoiston  Co..  Ltd.  (General 
Electric   Co.,   United  States.)       (July   14th.) 

10.245.    "  Thermostats."      H.   H.  Gbundv.      Julv    14lh. 

10.251.  "  Electiic  condensers."  W.  H.  W11.SOK.  Julv  14th.  (Addition  t<. 
19.506,14.)      (Complete.) 

10,270.  "  Connection  of  electrical  instruments."  J.  RooThaan.  A.  H. 
Hir.GS.  &   Ferrasti,  Ltd.      July   14th.      (Complete.) 

10.272.  "Amplification  of  wireless  signals."  A.  I.  Roberts.  Julv  14th. 
(Complete.) 

10.276.  "  Electricallv-operated  relavs  and  the  like."  C.  H.  Woodward. 
July  15th. 

10.325.     "  Electrically-driven  luggage    track."     J.    E.   Hamilton.      July   15lh. 

10,330.     "  Protective  reactance    coils."     G.    Harlow.       July    15th. 

10,334.    "  Electric  bells."     M.  SuwA.     July   15th.     (Complete.) 

10,337.  "  Electro-deposition  and  refining  of  zinc."  J.  N.  Pring.  Julv  15th. 
(Partly   communicated    by   Uriyn  Clifton    Tainton.  South   Africa.) 

10.330.     "  Electric    light  fittings."'     S.    Fildes.       July   10th. 

10.370.  "  Centrifugal  compressors."  British  Thomson-Hoi^ston  Co..  Ltd. 
(General    Electric  Co..    United    States).     July   16lh. 

10.373.  "  Detectors  for  wireless  signalling."  T.  W.  Stratford-.\ndrews. 
July  16th. 

10.374.  "  Insulation-testing  devices  for  electric  lighting  and  power  installa- 
tions."    R.   H.  Gould.      July  16th. 

10,412.  "  Elastic    fluid    turbines."       British   Thomson-Houston    Co.,    Ltd. 

(General  Electric  Co.,   United    States).      July   17th. 

10.420.  "  Electiic  transmission  systems  (or  motor  vehicles."  X.  Shuttle- 
worth.  July    17th.      (Complete.) 

10.421.  "  Insulators."  J.  Roth.»an  S:  Fekranti,  Ltd.  Julv  17th.  (Com- 
plete.) 

10.422.  "  Electrical  connections."  J.  Wood.  H.  G.  I'uki.ong.  &  Fekranti. 
Ltd.      July    17lh.     (Complelr.) 


7.1122.  MiCRoi'iioNES.  Relavs.  and  the  like.  EsrKiuLi.v  .*iuitablk  for  i  Hk  i  . 
Radio-teLEPHonv.      A.   F.  Sykes.       March   28lh. 

S.2R0     Klectric  Distkidution   Svstems.      R.  Arno.      April  1st. 

8.,".04.    Electric  Iime  Switches.      P.  Dreshi.     April  3rd.      (April  3rd,  1913  ) 

8.794.  Reciprocal  Connection  for  Two  'I'elephone  Lines,  connbcted  with 
1  Rklav  for  RiitiroKOiNc  Teletiione  Currents.  P.  L.  M.  Drumaux  April 
7lh        (October    23rd,    1913.) 

9,686.  Wavb  Detbctor  for  Wireless  Telecbaphv  of  a  Mbrcuht  and  Ckvstai. 
TvPE  using  Carborundum  or  other  Crystals.      Kuhr  &■  Bridges.    April  20ih 

11,222.    Teleoraphv.      A.  Oglivic  &  Creed,  and   Bille  &  Co.,  Ltd.     May  6lh. 

12,941.  Motor  Control  Systems.  British  Thomson-Houston  Co.  (General 
Electric  Co.,   United  Slates).      May  S6lh. 

15.270.  Apparatus  for  Transmitting  Pictures  of  Moving  Ob;«cis  and  the 
LIKE  to  a  Distance  Elfx^tkicallv.     S.  L.  Hart.     June  25th. 

15.338.  Telephone  Systems.  Automatic  Telephone  Manufacturing  Co. 
(Automatic   Electric  Co.,    United   Slates).      June  26lh. 

15.485.  Electric  Arc  Lamps.  Planiawerke  Akt.  Ges,  fur  Kohlenfabrika- 
tion.      June    27th.       (March   6th,    1914.) 

15.727.  Intercommunication  Telephones.  H.  G.  White  &  j.  H.  Parsons. 
July    1st. 

16.007.  Incandescent  Electric  Lamps.  W.  W.  D.  Knight  &  H.  E.  Clerk. 
July    4th. 

16.027.  Insulation  of  Dynamo-electric  Machinery.  Micanite  *  Insulators 
Co..  Ltd.,  and  J.  Allan.      July  4th. 

16.126.  Apparatus  for  the  Electric  Soldering  c>f  Thin  Objects  by  means 
of  Indirect  Heating.  Allgemeine  ElektricitSts  Ges.  Julv  6th.  (August 
12th.  1913.) 

16.327.  Electric  Circuit  Controlling  Devices.  British  Thomson-Housion 
Co.,    Ltd.    (General    Electric   Co.,    United   States).     July    8th. 

16.360.  Receiving  .Arrangements  for  Wireless  Telegraphy.  R.  C. 
Galletti  and  Galletti's   Wireless  Telegraph  &   Telephone  Co.      July    9lh. 

16,424.  Apparatus  for  Calling  .Attendants.  Sterling  Telephone  &  Khcirit 
Co.    and   F.    G.    Bell    iTelephon    Fabrik   .Akt.   Ges.).      July   9th. 

16.575.    Electrical  Relays.      A.  H.  Railing  &  C.  C.  Garrard.     July  llih. 

17,399.  Telautographic  .Apparatus.  A.  G.  Bloxam  (Telepantograph  Ges.). 
July  22nd. 

18.701.  Terminal  Boxes  for  Electric  Cables.  W.  C.  Woodhousc  ^.n^l 
Callender's  Cable  &   Construction   Co..   Ltd       August    17th. 

19,344.  Electrical  Connections.  H.  Lucas  &  \V.  H.  Edwards.  Sep- 
tember 2nd. 

19.484.  Devices  for  Supporting  and  Insulating  Conductors  applicable  for 
Electric  Resistances  and  Heaters.  P.  Good  &  A.  E.  Woodhouse.  Sep- 
tember 5th. 

20,330.  Magneto-electric  Machines  for  Ignition  in  Internal-combustion 
Engines.      M.   S.  Conner.       September   30th. 

20,580.    Electric   Lampholders.      J.    H.  Collie.     October  0th. 

21,794.  Circuit  .Arrangements  for  Telephone  Installations.  Siemens 
Bros    &   Co..   Ltd.   (Siemens  &   Halske  Akt.  Ges.).     October  30th. 

21,936.  Electrical  Relay  Afpar.atus.  C.  B.  Bunion  (Siemens  *  Halske 
Akt.   Ges.).      November  3rd. 

22,047.  Electric  .Advertising  Devices  and  Signs.  F.  C.  Reillv.  Novem- 
ber 5th. 

23,686.  Driving  Arrangements  for  Dynamos.  G.  Kocsis  &  J.  Liico. 
December  7th. 

23.884.  Electrically-actuated  Tools.  W.  J.  Mellersh-Jackson  (Common- 
wealth Electric  Tool  Co.).  December  10th.  (Divided  application  on  18,738/14. 
August  17lh.) 

191S. 

945.  Electric  Switch  and  Fuse  Service  Boxes.  H.  F.  Reason.  January 
30th. 

1.085.  CoNTilOLLING  AND  INDICATING  ELECTRIC  MoTORS  FROM  A  DISTANCE  AND 
THE  APPLICATION  THEREOF  TO  WEIGHING  MACHINES.  StOthert  &  Pitt,  Ltd.,  and 
E.  S.    Franklin.      January  22nd. 

1.468.  Starting  Means  for  Vapour  Electric  Devices.  F.  Conrad.  Janu- 
ary   29th.     (January  30th,   1914.     Addition    to  37/13.) 

5.676.    Alternating-current  Voltmeters.      H.  S.   Dransfield.      April  15th. 

5.866.  Lanterns  for  Electric  Lamps.  R.  Bosch  (firm  oO.  April  19th 
(June  loth,  1914.) 

7.013.      DVNAMO-KLECTRIC        MACHINES      PARTICULARLY      APPLICABLE       FOR        ENGINE 

Starting   Systems.      C.    F.    Kettering   &    W.   A.    Chrvst.     Miv    10th.      (Julv 
I4lh,    1913.      Divided  application  on    13.022/14.    May   27lh.) 


PUBLISHED    SPECIFICATIONS. 

Copies  of  any  of  the  Specific.uiuns  in  the  tuliowing  list  niav  be  obtained 
o{  .Messrs.  W.  P.  Thompson  S:  Co..  283.  High  Holborn,  W.C.  and  at 
Liverpool   and   Bradford;  price,   post  free,  9d.    (in  stamps). 


■  34,827.  Process  for  Working  a  Radiator  Heatbd  by  Gaseous  Liquid  ok 
Solid  Fuel,  or  by  Electric  Current  ok  Steam.  H.  Frank.  October  31st. 
(Patent  of   addition  not  granted.) 

25,072.  Arrangement  and  Connections  of  Electric  Switchgear  and 
Switches  therefor.  Siemens  Bros.  Dynamo  Works,  Ltd.,  C.  A.  B  D 
Koettgen,    &   R.  A.   R.   Bolton.    November  3rd. 

25,362.  Method  and  Machine  for  making  Tubing  for  Conducting  Fluids 
AID  FOR   Electrical   Insulation   purposm.      P.  Mcnzel.     November  6th. 

25.479.  Cooling  Arrangements  for  Electric  Locomotives.  Siemens 
Schutkcrtwcrkc  Ges       November  7th.       (May  26th,   1913.) 

25,701.  Devicb  for  Oiscovering  Fractures  in  Wire  Cabli.s  R  Wahn 
November  lOtn.      (November  11th,  1912.) 


313.    Electric  Switches.      II.  Wade  (C.  Kiiis.wr).    January  Bih. 
083.    Means    for    Collectively    Actuating   and   Controliinc    Alternatinc- 
Janunry    9ih.     (Patent  ol    addition    not 


Roulin. 


OURKRNT   Motors.      J. 
granted.) 

D53.    Electric  SwiTciiaoAnDS.      S.  A.  Green.      January  13th. 

1,871.  Circuit  Arhangements  for  TitiEPitoNE  Systems.  Slemeni  A  Halske 
Akt.  Gej.      January  23rd.      (January  2ith,  1913,   addition   lo  28,761/12.) 

3.912.  Arrangement  for  Rbgulatino  tub  Piiabb  DiaPLACBMBNT  between  the 
Main  Current  and  Voltaoe  Fields  of  a  Ferraris  Mitek.  Allgemeine  Elektri 
citati   Gei.       February   Nth.       (February    16lh,    1913.) 

3.986.  Electro  MAGNETIC  Shaking  Feeds  or  Jiggers  for  Elbctro-magnetic 
Sbpaiiators.  Maschlnenbau  Anstalt  Humboldt.  February  18th.  (Fcbruarv 
leih,  1913.)  .     t     M  u    y 

7,680.     DvNAMO-tl.WTRlo   ClNlRATOKS.       J.   Slonc   &    Co.,    Ltd.,   Bnd    A.    II. 


The  Ideal  Lijyht  Sonree, — A  paper  read  at  the  annual 
meeting:  of  the  American  Electrochemical  Society,  by  Dr.  Herbert 
E.  Ives,  dealt  with  the  ideal  ligrht,  which,  accordinfr  to  the  view- 
point of  the  illuminatiner  enB:ineer,  is  not  a  brilliant  point,  but  a 
surface  of  low  intrinsic  brilliancy,  perhaps  a  surface  of  a  window 
square.  Dr.  Ives  pointed  out  that  the  vacuum- type  tungsten  lamp 
is  300  times  aa  bright  as  the  brig-htest  object  by  day,  namely,  a 
white  surface  in  the  son.  The  nitrogen-filled  tungsten  lamp  is 
LnMiNons  Efficiency  of  Various  Light  Socbcbs. 

LamiDons  Total 

efflciOQoy  of  the  luminons 

radiation,  efBofenoy, 

per  cent.  per  oent, 

4-watt  carbon  lamp 0'45  0'42 

Vacuum  tungsten  lamp  at  r2.">  watts 

per  candle V6T>  rs 

Nitrogen-filled  lamp  at  070  watt  per 

candle  293  2'4 

Welsbttch    mantle,    O'?.*.     per    cent. 

"Ceria"        V2  «\9t 

Open-flame  gas  burner  O'Vi  OO.S(i 

Yellow  llame  arc         ...  ...  7'2 

1 ,000  times  as  bright,  and  it  becomes  necessary  to  employ  retleoting 
and  diffusing  media.  What  is  required  is  a  surface  source  of  an 
intrinsic  brilliancy  of  not  over  o'OOl  c.r.  per  sq.  cm.  A  true 
luminous  paint  which  could  be  easily  excited  at  will  would  meet 
this  idea.  A  low  intrinsic  brilliancy  is  in  great  demand.  The 
olliciencies  of  modern  illuminants  are  surprisingly  low.  If  we 
figure  from  ooal,  1  per  cunt,  is  the  best  figure  obtainable  to-day. 
Light  is  actually  only  a  small  by-product.  Dr.  Ives  gave  the 
accompanying  figures  of  recent  moasuremrntn  made  by  him  of 
total  luminouB  effioionoy  based  on  50  c.p.  per  watt  aa  thomoohanioal 
equivalent  of  liffbt. 
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NEW  METHODS  IN  SUBMARINE 
TELEGRAPHY. 


The  immense  value  to  this  country,  and  to  the  Empire 
generally,  of  the  vast  network  of  submarine  cables  that  has 
been  woven  beneath  the  seven  seas  by  British  industry  and 
enterprise  was  never  more  convincingly  demonstrated  than 
during  the  present  war.  How  many  reams  have  been 
written  in  pre-war  times  in  anticipation  of  a  European  war 
in  which  we  should  be  involved,  and  in  which  the  preserva- 
tion of  our  submarine  communications  would  be  of  supreme 
importance  to  our  welfare,  we  should  find  it  difficult  to 
estimate.  Happily  for  us,  our  Navy  soon  swept  the  seas 
clear  of  hostile  cruisers  and  freed  us  from  anxiety  on  this 
score  for  the  time  being,  but  it  is  obvious,  as  we  remarked 
last  week,  that  had  we  been  opposed  by  a  different  com- 
bination of  foreign  powers,  our  position  with  regard  to  the 
safety  of  our  cables  might  have  been  very  gravely  imperilled. 
Even  now  it  is  not  impossible  that  attempts  will  be  m&de 
— perhaps  they  have  been  made — to  interrupt  our  com- 
munications by  certain  means  ;  though  such  attempts  are 
not  likely  to  succeed,  the  possibility  should  not  be  ignored. 

Meanwhile,  aloof  from  war's  alarums,  the  scientist  pursues 
his  tranquil  way  and  seeks  to  improve  upon  existing 
methods,  with  the  success  to  which  our  columns  have 
repeatedly  borne  witness.  Amongst  the  most  remarkable 
developments  of  recent  date  is  that  which  Lieut.-Ool. 
Squier  describes  and  explains  in  his  paper,  read  before  the 
Physical  Society  of  London,  of  which  a  very  full  abstract 
is  concluded  in  this  issue.  The  fundamental  idea  of  his 
invention  is  revolutionary  in  character,  though  not 
absolutely  novel  in  conception.  We  have  been  accustomed 
to  look  upon  a  long  submarine  cable  as  a  great  reservoir  of 
capacity,  like,  say,  a  long  but  narrow  canal  ;  we  start  a 
comparatively  huge  wave  at  one  end  of  it,  which  arrives 
at  the  other  end  in  the  form  of  an  attenuated  ripple, 
barely  perceptible  with  the  aid  of  the  most  refined  and 
delicate  instruments  ;  and  various  ingenious  devices  have  to  be 
employed  to  wash  out  the  undesired  and  useless  effects  of  the 
original  disturbance,  in  order  to  clear  the  way  for  the  fol- 
lowing signal.  Col.  Squier,  who  has  worked  on  the  subject  of 
trains  of  waves  for  many  years,  conceived  the  idea  that  if 
a  regular  succession  of  waves  were  sent  into  the  cable  in 
unbroken  sequence  and  of  the  most  efficient  form  (sinu- 
soidal), the  irregular  and  ungovernable  effects  met  with  in 
the  existing  system  would  be  eliminated  ;  instead  of  a  series 
of  abrupt  and  violent  impulses,  charged  with  innumerable 
harmonics,  being  impressed  upon  the  cable  at  one  end,  with 
the  result  that  the  conditions  in  the  cable  differed  from 
point  to  point  throughout  its  length,  the  cable  would  be 
kept  in  a  state  of  continuous  gentle  electrical  oscillation  at 
every  point,  the  only  variations  being  the  slight  differences 
of  amplitude  corresponding  to  the  signals  and  spaces.  Thus 
order  would  be  brought  out  of  chaos ;  sending  conditions 
would  be  immensely  improved,  and  the  speed  of  transmission 
greatly  accelerated. 

How  this  can  be  done  will  be  found  explained  in  Colonel 
Squier's  exceedingly  interesting  paper,  not  the  least  signifi- 
cant and  noteworthy  feature  of  which  is  the  fact  that  he 
approaches  the  question  from  the  standpoint  of  the  electrical 
engineer  transmitting  power  to  a  great  distance,  and  seeking 
to  accomplish  this  in  the  most  efficient  and  workmanlike 
manner.     We  heartily  congratulate  the  inventor  upon  his 
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achievement,  which  seems  likely  to  revolutionise  practice  in 
connection  with  long  cables. 

t^  At  first  sight  it  may  seem  a  small  thing  to  increase  the 
speed  of  transmission  by,  say,  50  per  cent. ;  but  when  it  is 
remembered  that  an  Atlantic  cable  costs  something  like 
£500,000,  and  that  a  50  per  cent,  increase  of  speed  means 
that  two  such  cables  will  do  the  work  of  three,  the 
enormous  importance  of  the  matter  to  the  cable  world  and 
to  those  who  telegraph  will  be  appreciated.  We  believe 
that  Col.  Squier's  invention  is  expected  to  produce  a  far 
greater  improvement  even  than  this. 


A  LEADERETTE  in  the  Electrical  World, 
^'point*^^  of  July  10th,  dealing  with  the  "Point 
Five  Tariff  "  discussion  at  the  I.M.E.A., 
curiously  misses  the  point  of  the  matter  in  a  double  sense — 
in  the  first  place  by  explaining  that  the  tariff  involves  as  a 
gecondary  rate  "  f^ths  penny  per  kilowatt  hour,"  and  in  the 
second  by  making  the  following  comment :  — "  As  regards 
the  load,  the  new  tariff  in  the  case  of  two  cities  specially 
described  quite  doubled  it,  but  in  both  cases  the  gross 
revenue  from  residences  did  not  rise  proportionally,  so  that 
the  average  price  per  unit  was  quite  cut  in  half.  As  the 
usual  English  city  plant  is  municipally  owned,  the  '  point 
five '  tariff  may  perhaps  not  unjustly  be  regarded  as  a  sop 
to  the  rate-payer." 

We  can  assure  our  contemporary  that  the  rate-payer,  as 
such,  keeps  a  very  keen  eye  on  the  tariff  question,  and 
would  strongly  resent  any  sort  of  "  sop  "  to  the  consumer  if 
he  thought  it  involved  supplying  the  latter  at  less  than  cost 
price.  But  the  point  that  has  been  missed  is  the  fact,  which 
we  should  have  thought  no  electrical  editor  could  overlook, 
that  while  the  load  was  increased  by  the  adoption  of  the 
tariff,  the  additional  units  were  mainly  "  off  the  peak,"  and 
consequently  ^cost  less  by  far  than  the  original  demand. 
The  average  price  per  unit  was  reduced,  as  a  matter  of 
course — but  it  by  no  means  follows  that  tfie  average  profit  per 
unit  was  decreased,  and  even  if  it  were,  it  still  by  no  means 
follows  that  the  net  profit  per  consumer  was  decreased.  On 
the  contrary,  the  results  on  a  commercial  basis  have  been 
eminently  satisfactory  to  the  managers  who  have  adopted 
the  tariff"  in  one  form  or  another.  Mr.  Roles's  reply  to  the 
discussion,  of  which  we  published  the  gist  last  week,  will 
help  to  convince  our  contemporary  that  its  rather  superficial 
appraisal  of  the  system  was  erroneous.  It  is  not,  as  stated, 
a  "cut-rate  scheme." 


Rubber. 


Some  temporary  irregularity  was  seen 
recently  in  rubber,  which  arose  mainly 
from  the  fact  that  spot  and  near  parcels  were  held  for 
pretty  high  figures,  while,  on  the  other  hand,  there  were 
some  interests  having  fair  lines  at  their  disposal  who  seized 
the  opportunity  to  dispose  of  their  contracts.  On  the  whole, 
however,  the  tone  has  been  fairly  good,  and  undoubtedly 
fair  quantities  of  the  plantation  product  have  been  disposed 
of  to  the  consuming  trades,  although  activity  has  scarcely 
been  up  to  the  level  of  that  experienced  some  few  weeks  ago. 
The  consuming  sections,  however,  are  exceedingly  busy  in  all 
parts  of  the  country,  and  the  tire  factories  and  kindred 
works  are  running  night  and  day,  their  output  being  limited 
only  by  the  labour  forces  available.  There  seems  no  dis- 
position, however,  on  the  part  of  consumers  to  rush  heed- 
lessly into  the  making  of  fresh  purchases,  though  this 
need  arouse  no  loncem  in  view  of  the  remarkable  activity 
prevailing  in  all  consuming  connectionfl. 

The  arrivals  which  have  come  to  hand  have  been  pretty 
fair,  and  they  are  expected  to  show  a  material  increase 
during  the  next  few  months.  I'Vom  estimates  which  have 
been  prepared,  it  is  believed  that  the  output  of  the  Fede- 
rated Malay  States  this  year  will  show  a  considerable 
increase.  Last  year  the  yield,  taken  over  a  wide  range  of 
estates,  varied  from  2.'!0  to  117  lb.  per  acre,  the  average 
being  somewhere  between  WW)  and  350  lb. 

There  has  been  some  searching  of  hearts  regarding  the 
way  in  which  Germany  has  been  getting  supplies  of  rubber. 


Undoubtedly  a  portion  of  the  rubber  which  has  entered  the 
country  since  the  war  was  smuggled  in  from  the  United 
States,  and  this  in  spite  of  all  the  efforts  made  to  Icck 
the  door.  The  matter  is  being  very  seriously  considered  by 
the  Rubber  Growers'  Association,  which  influential  body  as 
soon  as  war  broke  out  directed  the  attention  of  the  Govern- 
ment to  the  fact  that  Germany  was  trying  to  buy  rubber 
here.  Restrictive  steps  were  taken,  and  it  is  the  general 
impression  that  these  have  been  very  successful.  At  all  1 
events,  private  information  which  leaks  through  from  the  I 
Continent  suggests  that  Germany  is  beginning  to  want  ' 
rubber  pretty  badly,  and  there  can  be  no  doubt  that  every- 
thing possible  will  be  done  as  far  as  British  interests  are 
concerned,  to  starve  out  the  Huns. 

Ofl5cial  advices  announce  that  the  exports  of  plantation 
rubber  from  the  Straits  Settlements  during  June  totalled 
2,249  tons  against  3,588  tons  in  May,  and  1,480  tons  in 
the  corresponding  month  of  last  year,  details  being  as 
follows : — 

1913.  1914.  1915. 

January 784  1,181  2,.576  tons. 

Febrnary  743  1,703  2,741     „ 

March 898  1.285  2,477     „ 

April      762  1,548  1,978     „ 

May        814  1,309  3,588     „ 

June      812  1,480  2,249     „ 

Total 4,813  8,506  15,6i9     „ 

This  figures  include  transhipments  of  rubber  from 
various  placfs  in  the  neighbourhood  of  the  Straits  Settle- 
ments, such  as  Borneo,  Java,  Sumatra  and  the  non- 
Federated  Malay  States,  as  well  as  rubber  actually  exported 
from  the  Colony,  but  do  not  include  rubber  ex-ports  from 
the  Federated  Malay  States. 


The  demands  for  copper,  bronze,  and 
tr*  .  steel  wire,  &c.,  during  the  last  month 
Trades  ^^^®    maintained    the    substantial    level 

recorded  in  previous  months  of  the  war, 
and  the  conditions  ruling  throughout  the  trades  are  much 
the  same  as  before.  The  demands  for  electrolytic  copper 
have  continued  to  be  heavy,  particularly  in  the  fine  wires, 
in  which  section  probably  the  productive  capacity  of  every 
machine  in  the  country  is  being  taxed  to  the  utmost.  The 
chief  sources  of  trouble  are  undoubtedly  the  skilled  labour 
problem  and  the  inability  to  obtain  new  machines  from  the 
makers,  whose  output  is  also  subjected  to  similar  restric- 
tions. In  other  instances  entire  sets  of  machines  are 
standing  for  want  of  skilled  labour  to  work  them. 

In  regard  to  the  question  of  the  re-exportation  from 
Holland  into  Germany,  &c.,  of  copper  goods  originally 
shipped  from  this  country,  the  probabilities  are  that  the 
actual  facts  have  been  somewhat  exaggerated  by  statists 
and  others.  According  to  the  authority  of  the  Dutch 
Government  officials,  very  little,  if  any,  copper  goods  from 
England  are  being  allowed  to  be  re-exported  into  Germany 
and  elsewhere.  The  deduction  appears  to  be,  therefore,  that 
trade  between  Germany  and  Holland  must  have  prac- 
tically ceased.  In  11)12  the  exports  from  Germany  into 
Holland,  it  is  interesting  to  note,  amounted  to  £180,500. 
Between  them,  England  and  America,  as  far  as  trade  con- 
ditions will  allow,  are  supplying  almost  the  entire  overseas 
demands  of  Holland,  as  well  as  Denmark  and  other 
European  markets  which  were  very  largely  dominated  in 
the  past  by  German  influence. 

It  is  generally  well  known  among  wire  manufacturers  in 
this  country,  and  in  America,  that  the  productive  capacity  of 
the  German  firms,  all  of  which  are  working  under  the 
greatest  dilliculties,  is  being  largely  anticipated  by  (iovern- 
ment  re(|uirement8,  and  the  small  surplus  left  over  is  eagerly 
absorbed  by  local  requirements.  The  exports  of  copper 
goods  from  Germany  during  the  past  month  or  so  must 
have  been  exceedingly  small,  even  allowing  for  the  labour 
dilliculties  in  that  country.  In  1012  Germany  exported 
into  this  country  nlonc  copper  goods  to  the  value  of 
£;n  7,800.  Here,  at  least,  wc  know  of  one  market  which 
am  with  confidence  l)e  said  to  be  entirely  free,  for  the 
present,  at  any  rate,  of  (ienuan  influence. 
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THE     CASE     FOR     THE    ELECTRIFICATION 
OF  CANE  SUGAR  MILLS  AND  REFINERIES. 


•By  ERNEST  P.  HOLLIS,  A.M.I.E  E.,  A.Am.I.E.E., 
M.  Aeeoc.  Mining  Eleo.  Eng, 


SuG.\R  is  manufactured  from  three  main  sources :  — 
(o)  from  sugar  cane;  (b)  from  beet;  (c)  from  starch. 
The  first,  which  was  the  eariiest  process,  has  now 
been  strongly  challenged  in  recent  years  by  the 
second,  and  competition  between  the  two  has  had 
the  inevitable  result  not  only  of  bringing  about  a 
reduction  in  prices  but  also  of  compelling  the  rival 
manufacturers  to  install  the  most  modern  plant  in 
order  to  make  their  competition  effective.  With  re- 
gard to  these  three  sources,  it  may  be  remarked  that 
sugar  produced  from  starch  is  the  impiu^est  and  the 
cheapest.  It  is  largely  used  for  sweet-making  and 
for  adulterating  the  better  classes  of  cane  and  beet 
sugar. 

Recent  events  have  had  the  effect  of  considerably 
improving  the  situation  of  the  cane  sugar  manufac- 
turer, with  the  result  that  one  hears  from  the  various 
sugar  manufacturing  centres  that  increasing  interest 
is  being  taken  in  proposals  for  improving  the  sugar- 
making  plant,  in  consequence  of  which  electrification 
looms  largely  in  the  mind  of  the  manufacturer.  At 
the  present  moment  two  of  the  largest  beet  sugar 
producing  areas  in  the  world  are  in  the  grip  of  war 
— Germany  and  Northern  France.  Sugar  is  not  now- 
exported  from  Germany  overseas,  and,  in  addition, 
many  of  the  sugar  refineries  in  the  North  of  France 
have  been  completely  destroyed.  In  fact,  it  is  known 
that  the  German  armies  have  paid  special  attention 
to  the  destruction  of  these  factories  in  order  to  re- 
move competition  with  their  own.  Further,  when 
the  actual  fighting  is  transferred  to  Germany,  the 
German  beet  sugar  refineries  are  bound  to  suffer 
severely.  In  consequence,  the  cane  sugar  manufac- 
turer looks  forward  to  the  near  future  with  consider- 
able confidence,  and  it  is  known  that  capital  is  to  be 
extensively  employed  in  the  improvement  of  the  cane 
sugar  manufacturing  plants  in  various  parts  of  the 
world. 

The  present  remarks  relate  solely  to  the  manufac- 
ture of  cane  sugar,  and  a  brief  conspectus  of  the 
process  will  now  be  given. 

Manufacture  of  Cane  Sugar. — Sugar  cane  is  a 
grass  attaining  a  height  of  as  much  as  15  ft.  It  is 
cut  by  natives  and  loaded  into  carts  for  conveyance 
to  the  factory.  On  arrival  there  it  is  handled  by 
endless  conveyors  and  delivered  to  large  crushing 
mills,  in  which  it  passes  first  through  a  crusher 
proper  and  then  through  several  sets  of  rolls.  There 
may  be  as  many  as  six  sets  of  rolls,  each  unit  com- 
posed of  three  rolls  arranged  with  their  centres  of 
rotation  forming  a  triangle.  At  each  set  a  certain 
proportion  of  the  juice  is  extracted.  After  emerging 
from  the  crushers  the  cane  may  be  passed  along  to  a 
second  crusher  for  further  treatment,  or  it  may  be 
directly  handed  over  to  the  furnaces  for  burning. 
In  any  event,  the  furnace  is  its  ultimate  destination. 

The  juice  which  has  been  extracted  from  the  cane 
is  caught  in  the  mill-bed  and  drains  into  a  collecting 
tank  for  straining,  after  which  it  is  pumped  up  to 
defecators,  mentioned  later.  The  detached  portions 
of  the  cane  collected  in  the  strainers  are  returned  to 
the  mills  continuously.  The  next  step  is  the  neu- 
tralisation of  the  acid  juice  in  alkalisers  by  adding 
milk  of  lime.  The  raw  juice  has  a  tendency  quickly 
to  ferment,  so  that  on  its  way  from  the  alkalisers  it 
needs  to  be  treated  in  order  to  stay  the  fermenting 
processes.  A  defecator  in  the  simplest  form  is  merely 
a  copper  boiler  surrounded  by  a  cast-iron  steam 
jacket.  Steam  is  admitted  to  the  jacket  and  the  juice 
is  permitted  to  simmer.  As  a  result  of  chemical 
a,ction  vyith  the  lime  a  precipitate  forms,  and  the 
lighter  impurities  rise  to  the  top  in  the  form  of  a 
scum,  while  the  heavier  ones  fall  to  the  bottom.   The 


clarified  juice  is  drawn  off,  leaving  the  scum  arid 
dregs.  These  are  not  immediately  rejected,  but  ari 
boiled,  fiher-pressed,  steamed  and  again  washed  to 
extract  further  remaining  juice.  The  residue  from 
the  presses  is  an  e.xcellent  fertiliser  and  is  sold  for 
this  purpose. 

After  leaving  the  defecator  the  drawn-off  juice  is 
then  sharply  boiled  in  an  "  eliminator  "  and  the  scum 
removed.  It  is  then  allowed  to  settle  in  order  to 
permit  the  dregs  to  separate  out,  or,  in  the  alterna- 
tive, forced  through  a  filter. 

At  this  stage  the  liquid  is  clear  and  limpid,  and 
the  next  process  consists  of  boiling  in  evaporators 
for  the  purpose  of  crystallising  out  the  sugar.  To 
this  end  an  economical  multiple  arrangement  of  pans 
is  frequently  adopted.  The  first  pan  is  heated  by  low 
pressure  steam,  and  the  vapours  emanating  are 
passed  to  a  second  pan,  which  is  thereby  heated  up; 
the  vapours  from  the  second  pan  heat  up  a  third 
pan,  which  works  under  a  vacuum.  The  liquid  is 
passed  first  from  one  pan  to  another,  the  process  in 
the  last  being  conducted  to  the  point  of  crystallisa- 
tion. Sometimes  a  quintuple  evaporator  is  installed. 
Here  the  crystallised  sugar  is  induced  to  form,  in  the 
first  place  by  causing  a  drop  in  temperature  of  the 
saturated  solution.  This  may  be  accomplished  by 
shutting  off  the  steam  supply  or  adding  cold  juice. 
The  crystals  formed  are  in  the  first  place  quite  small, 
and  need  to  be  built  up  by  introducing  fresh  syrup. 
The  art  in  this  process  is  to  avoid  the  formation  of 
small  crystals,  and  when  the  process  is  carried  as  far 
as  possible  and  the  contents  of  the  pan  discharged, 
the  mass  consists  of  sugar  crystals  and  sugar  solu- 
tion. If  allowed  to  cool  at  rest  the  small  crj-stals 
are  also  formed,  and  therefore  the  mass  is  thrown 
into  agitators  until  it  is  finally  taken  to  the  centri- 
fugal. 

By  the  aid  of  these  centrifugal  machines  i-unning 
at  about  1,000  r.p.m.  the  ciystals  are  separated  from 
the  molasses.  The  molasses  escapes  through  holes 
in  the  containing  vessel  or  basket,  leaving  a  brown 
crystal  known  as  "  first  sugar."  To  recover  the  con- 
siderable sugar  contents  the  molasses  is  subjected 
to  a  long  stirring,  and  is  again  boiled  down  and 
passed  through  the  centrifugals.  "  Second  sugar" 
is  thus  obtained  which  has  to  be  specially  treated  to 
convert  it  into  white  sugar.  By  now  the  molasses  is 
usually  so  impure  as  to  be  incapable  of  further 
crystallisation.  Often  it  is  sold  as  a  by-product  or. 
alternatively,  it  may  be  chemically  treated  and  freed 
from  the  potassiimi  salts  it  contains,  finally  being 
whirled  in  centrifugals.  The  residue  is  then  sold  as 
a  fertiliser  or  stock  food.  The  wet  sugar  from  the 
centrifugals  is  passed  on  to  granulators,  where  it  is 
dried  by  a  current  of  hot  air  and  a  revolving  steam 
drum;  after  this  ifis  cooled  by  a  current  of  cold  air 
in  a  revolving  tube.  It  then  passes  to  the  automatic 
sacking  machine  for  dispatch  to  the  refineries,  which 
may  or  mav  not  be  operated  in  conjunction  with  the 
mil'l. 

Sugar  Refineries. — Raw  sugar  emanating-  from  the 
mill  previously  described  contains  so  many  impurities 
that  it  becomes  imperative  to  subject  it  to  a  further 
refinement.  The  sugar  usually  leaves  the  mills  sewn 
up  in  sacks  and  in  the  form  of  yellow  or  brown 
crystals.  Tlie  refining  processes  take  several  forms. 
In  some  refineries  the  colouring  matter  and  other 
impurities  are  removed  by  dissolving  the  sugar  in 
distilled  water.  After  being  boiled  down,  as  in  the 
case  of  the  first  molasses,  the  solution  is  bleached  by 
sulphur  dioxide  and  filtered  through  charcoal.  The 
syrup  is  then  crystallised  down  in  vacuum  pans  heated 
by  low  pressure  steam  in  a  similar  fashion  to  the 
crystallising  processes  described  in  connection  with 
the  sugar  mills. 

Cube  sugar  is  made  by  boiling  the  solution  down 
by  steami  and  leaving  it  to  crj-stallise  out  in  moulds.  . 
The  slabs  thus  formed  are  cut  up  by  circular  saws. 

This  concludes  the  description  of  the  teclonical  pro- 
cesses of  making  sugar,  and  attention  may  now  be 
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directed  to  the  question  of  suppljiiig  the  power  for 
driving  the  mills. 

J'rrsfiit  Stcajii  Potvcr  Plants  in  Sugar  Mills. — Cane 
sugar-mills  not  electrilied  derive  all  their  power  from 
steam.  The  cane  refuse  or  '"  bagasse,"  as  it  is 
technically  called,  is  burned  under  low  pressure 
boilers  (about  8o-lb.  per  square  inch  gauge  pressure), 
and  the  steam  is  distributed  through  the  works  by 
a  complex  network  of  steam  mains  working  at  a 
great  ioiefficiency.  In  many  cases  the  bagasse  is 
burned  under  the  boilers  in  the  state  it  leaves  the 
crushing  mills,  and  is  not  dried,  as  discussed  later. 
The  live  steam  is  supplied  to  the  engines  in  each  of 
the  buildings  for  driving  line  shafts,  as  well  as  to 
special  engines  for  operating  the  crushing  mills, 
while  the  exhaust  steam  is  utilised  for  the  heating- 
processes.  The  majority  of  sugar  mills  are  de- 
pendent upon  a  distant  water  supply,  which  has  to  be 
pumped  by  special  steam  plant  often  situated  many 
miles  away  from  the  main  buildings.  This  water  is 
required  for  irrigation,  for  the  refining  processes,  as 
well  as  for  the  boiler  feed.  Owing  to  the  inefficiency 
of  the  general  arrangement,  the  bagasse  itself  is 
inadequate  in  amount  for  supplying  the  steam,  and 
resort  has  to  be  made  to  oil  and  coal  as  supplemen- 
tary fuels,  and  these  are  generally  costly  in  sugar- 
cane districts.  The  fuel  thus  burnt  under  the  boilers 
generates  steam  which  drives  the  main  auxiliary  mill 
engines,  the  exhaust  steam  passing  to  the  steam 
heating  system.  Engines  of  some  200  to  250  h.p. 
each  drive  the  different  rolls  and  crashers,  while 
other  engines  drive  the  smaller  plant  such  as  pumps, 
crystallisers,   centrifugals  and  so  forth. 

One  point  deserves  particular  attention.  From  the 
exhaust  steam  both  mechanical  power  for  driving  and 
energy  for  heating  is  required.  These  two  require- 
ments bear  no  fixed  relation  to  one  another.  At  one 
time  of  the  day  more  heat  may  be  required  than  at 
another  time,  while  again  more  power  may  be  neces- 
sary at  one  particular  moment  than  at  another.  But 
both  power  and  heat  are  derived  from  the  same  steam. 
If  the  momentary  demand  for  exhaust  steam  be  small, 
the  exhaust  steam  must  be  wasted ;  it  is  impracticable 
to  store  it.  A  scheme  which  permits  as  much  power 
and  as  much  heat  to  be  drawn  as  may  be  momentarily 
required  affords  improvements  in  economy  that  mean 
important  savings  to  the  manufacturer.  Electrifica- 
tion, as  will  be  seen  later,  effects  this  economj'. 

Before  proceeding  further,  it  may  be  advantageous 
to  inquire  more  closely  into  the  value  of  fuel 
economy  to  the  sugar  manufacturer.  It  has  been 
mentioned  that  purchasing  fuel  is  a  costly  item  to 
the  manufacturer,  and  an  example  will  be  quoted 
bringing  home  the  importance  of  fuel  economy :  — 
Taking  as  an  example  a  large  mill  turning  out  35,000 
tons  of  sugar  a  season,  since  for  every  ton  of  sugar 
produced  there  will  be  about  five  tons  of  bagasse, 
the  mil!  w'ould  have  available  for  fuel  185,000  tons 
of  bagasse.  Even  in  the  best  appointed  steam-driven 
mills,  the  bagasse  only  serves  for  about  85  per  cent, 
of  the  fuel,  so  that  the  equivalent  of  32,000  tons  of 
ba.gasse  has  to  be  purchased,  h'ive  tons  of  bagasse 
are  equivalent  in  heating  value  to  about  one  ton  of 
coal,  so  that  6,400  tons  of  coal  must  necessarily  be 
purchased  during  the  season.  Su.gar-cane  fields  are. 
in  the  majority  of  cases,  very  inconveniently  situated 
witli  regard  to  the  coal  fields,  and  Cuban  sugar 
millers,  for  instance,  pay  30s.  a  ton  for  their  coal  in 
normal  times.  In  the  case  quoted,  nearly  £10,000  Is 
the  cost  of  the  extra  fuel  needed. 

The  question  then  arises,  can  electrification  with 
its  inevitable  economy  either  partly  or  wholly 
eliminate  the  necessity  for  buying  extra  fuel  ?  Ex- 
])ericiice  shows  that,  without  a  shadow  Of  doubt,  it 
can  eliminate  the  whole,  and  can,  indeed,  can'y 
matters  furtiier. 

At  first  sight  it  niiglit  appear  a  work  of  superero- 
gation on  the  part  of  the  electrical  engineer  to 
attempt  to  pursue  fuel  economy  beyond  tlie  elimina- 
tion of  purchased  coal.     But  it  is  not  so.  and  this 


introduces  the  point  that  in  sugar  manufacture,  as  in 
every  other  industry,  electrification  means  increased 
production.  Production  increases  of  varying  degrees 
of  importance  are  experienced  in  electrically  driven 
sugar  factories  in  the  various  departments  through 
the  change  from  steam  to  electrical  drive;  but,  at  one 
step,  in  sugar  manufacture  the  increase  is  of  marked 
dimensions.  It  occurs  in  the  process  known  as 
maceration. 

After  the  cane  has  been  crushed  and  rolled  a  certain 
percentage  of  su.gar  remains  in  the  bagasse.  It  is  easy 
enough  to  extract  it  by  washing  the  bagasse  in  warm 
water,  but  then  the  sugar  can  only  be  rendered  avail- 
able by  evaporating  the  water,  and  this  means  fuel, 
coal  or  oil.  At  a  matter  of  fact^  steam-driven  mills 
find  it  uneconomical  to  resort  to  maceration  to  any 
extent,  but  they  know  the  sugar  is  tliere  to  be  ex- 
tracted, so  that  if  electrification  can  effect  such 
economies  in  the  mill  that  exhaust  steam  is  available 
for  evaporating  after  maceration  it  can  be  very  use- 
fully employed.  Further  mention  is  made  of  this 
point  later. 

{To  be  concluded.') 


TRADE    STATISTICS    OF    BRAZIL. 


The  following  figures  show  the  imports  into  Brazil  of  elec- 
trical and  similar  goods  during  the  year  1914.  The  figures  for 
1913  have  been  added  for  purposes  of  comparison,  and  notea 
of  increases  or  decreases,  as  the  case  may  be,  are  given  :  — 


Electric  cable. — 

1913. 
Dollars. 

1914, 
Dollars. 

Inc.  or  dec. 
Dollars. 

From  United  States 
,,      Great  Britain 
,,      Germany 
,,      Other  countries 

162,000 

408,000 

..       167,000 

86,000 

80,000 
127,000 
77,000 
51,000 

335,000 

- 

82,000 
281,000 
90,000 
35,000 

Total 

823,000 

488,000 

Insulators. — 

From  United  States 
,,      Germany 
,,      Other  tfluntries 

64,000 
104,000 
30,000 

198,000 

32,000 
41,000 
17,000 

90,000 

- 

32,000 
63.000 
13.000 

Total 

108,000 

Electric  machinery. — • 

Prom  United  States 
,,      Germany 
,,      Great  Britain 
,,      France 
,,      Other  countries 

..     1,596,000 
789,000 
674,000 

r27,eoo 

161,000 

686,000 
272,000 
421,000 
123,000 
118,000 

- 

910,000 

517,000 

253,000 

4,000 

43,000 

Total        ... 

..     3,347,000 

1,620,000 

1,727,000 

Electric  motors. — 

Prom  United  States 
Germany 
Great  Britain 
Switzerland 
Other  countries 

215, 0<X) 
169,000 
94,000 
38,000 
81,000 

597,000 

99,000 
55,000 
40,000 
22,000 
7,000 

- 

116.000 

114;tXI0 

54,000 

16,000 

74,000 

Total 

223,000 

374,000 

Stutionarti  cnoincs. — 

Prom  United  States 
Great  Britain 
Germany 
Other  countries 

10.000 

75.000 

227,0(X) 

12,000 

324.000 

21,000 
39.000 
37.000 
46,000 

+ 
+ 

11,000 
36.000 
190.000 
34,000 

Total 

143,000 

181,000 

htdu.it rial   iitachinery. — 

From  Unite<l   States 
,,      Great  Britain 
,,      Germany 

France 
,,      Other  countries 

269,000 
939,000 
„     1,252,000 
940,000 
225,000 

158.000 
398.000 
309,000 
206.0«) 
04,000 

- 

111,000 
.541,0(X) 
943,000 
734,000 
131.000 

Total 

..     8,625,000 

1,163,000 

2,460,0fi0 

Haili>,  fish    plates,   mid  railway  accessories. — 

From  UniUnl  States 

,,      Belgium 

.,      France 

Germany       ... 
Great  Britain 
Other  countries 

1 ,0.'")8,000 

2.7S6;(X10 

..     3,C>73.0(X1 

2,019.(XK'> 

718,0(X) 

77,000 

".>2-2  m) 

425.0<K1 

;«'ir),0(X) 

2I5,(XX1 
160  .(XX) 
123,000 

+ 

1 .0.3(;,(KX> 
2.361. (KKl 
,3,3IW.0(X1 
l,.'!0t.(HX1 
.^■)2.(XX) 
46,000 

Total 


11.231,000  2,216,000      -    0,015,000 
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Lighting  apparaUis. — 
From  United   States 
.,      Germany 

Great  Britain 
Other  countries 

Dollars. 
1913. 

49,000 
238,000 
105,000 
102,000 

Dollars. 
1914. 

29,000 
74,000 
39,000 
17,000 

159,000 

909,000 

1,269,000 

782,000 

488,000 

44,000 

61,000 

66,000 

533,000 

107,000 

Dollars. 
Inc.  or  dec. 

20,000 

-  164,000 

66,000 
85,000 

-  335,000 

-  1,278,000 

-  916,000 

-  1,750,000 

-  481,000 

58,000 

-  138,000 

44,000 
+      494,000 

-  158,000 

Scientific  instruments. — 
From  United  States 

,,      Germany        

,,      France           

,,      Great  Britain 

,,      Other  countries 

Total        

Dollars. 
1913. 

ns.ooo 

17  4.01)0 
81,(K)0 
77,(K)0 
31,000 

Dollars. 
1914. 

61,000 
101,000 
50,000 
27,000 
13,000 

252,000 

Dollar.^. 
Inc.  or  dec. 

-  57,000 
73,000 
34,000 

-  50,000 

Total 

494,000 

agricultural) 

.     2,187,000 

.     2,185,000 

.     2,532,000 

.       969,000 

102,000 

199,000 

110,000 

39,000 

265,000 

18,000 

■Other   machinery  {except 
From  United  States 

484,000 

-      232,000 

Great  Britain 
Germany 
Prance 
Belgium 
„      Italy 

Switzerland 

GEAR-DRIVEN     DIRECT-CU 
GENERATOR 

RRENT 
3ET. 

of  gear 
of  the  ir 

TURBO- 

„      Holland 

,,      Other  countries 

Recent   developments    in   the 
attracted  attention,  chiefly  on 

science 
account 

cutting    have 
troduction  of 

Total       8.588,000  4,259,000 

Telegraph  and  telephone  posts,  and 
bridge  and  fence  material. — 


-    4,329,000 


Prom  United   States 
Belgium 
Great  Britain 
Germany 
France 
Other  countries 

..        253,000 
587,000 
431,000 
445,000 
92,000 
57,000 

62,000 
92,000 
337,000 
197,000 
39,000 
17,000 

744,000 

12,000 
18,000 
13,000 
10,000 

-  191,000 

-  495,000 

94,000 

-  248,000 

53,000 
40,000 

Total 
Copper  wire. — 
(From  United  States 
Germany 
Great  Britain 
Other  countries 

.     1,865,000 

34,000 
84,000 
25,000 
23,000 

-    1,121,000 

22,000 
66,000 
12,000 
13,000 

Total 


166.000       63,000 


113,000 


high-speed  gearing  in  the  di-iving  of  ships,  both  mercantile 
and  naval,  ^vhereby  the  lightness  and  economy  of  a  high-speed 
turbine  can  be  combined  with  the  efficiency  of  a  low-speed 
propeller. 

There  is,  however,  another  field  which  offers  great  possi- 
bilities for  the  use  of  gears  in  combination  with  turbines,  viz., 
the  driving  of  direct-current  generators.  Certain  mechanical 
and  electrical  difficulties,  which  will  be  touched  on  later, 
appear  to  be  inseparable  from  the  design  of  d.c.  machines  of 
considerable  output  and  running  at  a  speed  approaching  that 
desirable  for  an  efficient  steam  turbine,  with  the  consequence 
that  up  to  the  present  d.c.  generators  have  either  been  driven 
by  reciprocating  engines,  or,  if  turbine  driven,  have  been 
subject  to  undeniable  limitations  in  speed  or  output,  or  in 
both. 

The  D.c.  generator  is  essentially  a  moderate-speed  machine, 
and  does  not  lend  itself  readily  to  construction  for  the  high 
speeds  of  steam  turbines.  At  the  low  speeds  of  gas  and  oil 
engines,  both  direct  and  alternating-current  generators 
become  large  and  costly  for  their  output,  and  a  good  efficiency 


Fig.  1.— B.T.H.  Geared  TaRBo-GENERATOR. 


Iron  and  steel  wire. — 
S'rom  United  States 
Germany 
,,      Belgium 
,,      Great  Britain 
,,      Other  countries 

145,000 
...     1,11.3,000 
72,000 
109,000 
105,000 

70,000      - 
390,000      - 
16,000      - 
65,000      - 
68,000      - 

609,000      - 

25,000      - 
58,000      - 
79,000      - 
47,000      - 
47,000      - 

75,000 
-       723,000 
56,000 
44,000 
37,000 

Total 
Rubber  manufactures. - 
From  United  States 
,,      Germany 
,,      Great  Britain 
,,      France 

Other  countries 

...      1,544,000 

80,000 
188,000 
237,000 
82,000 
63,000 

...       650,000 
accessories. — 
127,000 
1.30,000 
97,000 
96,000 

-  935,000 

55,000 

-  1.30,000 

-  1.58,000 

35,000 
16,000 

Total 
Hydraulic  pumps  and 
From  United  States 

Great  Britain 

Germany 

Other  countries 

256,000      - 

51,00)      - 
63,000      - 
56,000      - 
46,000      - 

-      394,000 

76,000 
67,000 
41,000 
.50,000 

Total 


4.50,000      216,000      -      2:34,000 


can  only  be  obtained  by  further  adding  to  the  cost.  At  the 
moderate  speeds  of  so-called  high-speed  steam  engines  and 
jiiotor-generator  sets  conditions  improve,  and  sound,  high- 
efficiency  machines  can  be  designed  without  difficulty. 

In  building  direct-coupled  d.c.  turbo-generators,  mechanical 
difficulties  arise  in  the  construction  of  the  commutator,  in 
securing  the  armature  windings,  and  in  arranging  that  the 
running  speed  shall  not  be  near  the  critical  speed.  Electrical 
difficulties  ari.se  on  account  of  the  high  reactance  voltage  of  the 
coils  undergoing  commutation  and  high  voltage  per  commu- 
tator segment.  To  ensure  satisfactory  operation  a  field  struc- 
ture with  compensating  windings  is  usually  emplo.ved,  and  the 
consequent  extra  excitation  losses,  together  with  the  rapid 
increase  of  core  loss,  friction,  and  windage  at  high  speeds, 
reduce  the  efficiency  considerably  in  spite  of  reduced  arma- 
ture copper  and  shunt  field  losses.  The  compensated  field 
construction  also  considerably  increases  the  cost  and  the  time 
required  to  build  a  machine. 

As  typical  commercial  efficiencies  for  the  three  types  of 
generators,  we  may  take  91  per  cent,  for  a  250-KW.  440-volt 
low-speed  machine,  93.5  per  cent,  for  a  moderate-speed 
iDachine  of  the  same  rating,  and  89  i>er  cent,  for  a  generator 
running  at  steam  turbine  speed.  Tlie  reduction  gear  woulil 
have  an  efficiency  of  about  98  per  cent.,  which  gives  91.6  pec 
cent,  as  the  combined  efficiency  of  the  generator  and  gear. 

Geared  turbo-generator  sets  can  now  be  built  for  practically 
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any  output  to  compete  in  cost,  efficiency,  reliability,  and  floor 
space  with  eithfr  turbo-alternator  rotary  equipments  or 
reciprocating   engine  sets. 

As  indicated  above,  the  gear-driven  generator  is  built  on 
normal  lines,  and  therefore  calls  for  little  detailed  descrip- 
tion. Being  designed  to  run  at  a  fairly  high  speed,  so  as  to 
keep  the  cost  of  gear  and  generator  at  a  minimum,  all  details 
of  design  require  careful  attention. 

The  practice  followed  by  the  British  Thomson-Houston  Co. 
to  pn^iduce  a  sound,  highly  efficient,  moderate-speed  generator 
mav   be  outlined  as  follows  :  — 

Thin  laminations  of  special  steel  are  used  for  armature 
c«re  and  pole  faces  to  reduce  the  core  loss,  as  the  frequency 
of  the  armature  currents  before  commutation  will  be  40  to 
50  cycles  per  second.  Armature  clamping  bolts  which  pass 
through  the  core  are  insulated  to  reduce  eddy  currents.  The 
air  gap  is  made  longer  than  would  be  the  case  with  a  low- 
epeed  machine,  so  that  the  distortion  of  the  main  flux  caused 
bv  armature  reaction  is  reduced. 

'The  commutating  poles  are  so  designed  that  over  the  whole 
working  range  from  no  load  to  the  guaranteed  overload  the 
ccmmutnting  flux  is  practically  proportional  to  the  load  on 
the  machine.  The  commutating-pole  air  gap  is  adjusted  on 
test  so  that  the  reactance  volts  of  the  coils  undergoing  commu- 
tation are  exactly  neutralised.  Diverters  across  the  commu- 
tating-pole windings  are  not  used,  as,  although  they  form  a 
convenient  method  of  test  adjustment,  the  amount  of  current 
diverted  is  apt  to  vary  on  account  of  changes  of  resistances 
due  to   temiierature  and  variation  of  the  resistances  of  oon- 


FiG.  '2.— View  of  the  Ge.^rino.  B.T.H.  Ti'rbo-gener.^tor. 

nections,  which  in  the  case  of  low-resistance  windings  may 
form  an  appreciable  item.  Also,  on  varying  loads,  a  plain 
diverter  will  not  take  a  uniform  share  of  the  current,  as  its 
inductance  is  very  much  less  than  that  of  the  winding. 
Inductive  diverters  are  difficult  to  adjust  and  are  not  satis- 
factory. 

Even  vihen  adjusted  to  operate  perfectly  up  to  heavy  over- 
loads, commutating  machines  are  always  liable  to  flash  over 
oa  heavy  ehort  circuits.  To  miuiinisc  the  risk  of  flash- 
ing over  and  to  reduce  the  damage  cau.scd  by  a,  flash,  the 
clearance  between  adjacent  brush  brackets  !*li<nild  be  kept  a 
maximum  and  the  space  between  the  commutator  and  the 
bearing  fihonld  be  kept  free  from  bus  rings  or  earthe<l  metal 
parts,  as  the  flash  always  tends  to  spread  outwards  from  the 
machine.  Reference  to  the  accompanying  illuetrntiong  will 
fihow  that  the  B.T.H.  design  of  brush  gear  fulfils  these 
requirements 

K  substantial  brush  yoke  fiupportp<l  from  the  magnet  frame, 
brush  springs  designed  to  prevent  brush  chatter,  nnd  a  care- 
fully balanc<'d  armature,  chminntc  the  me<hiinic4il  causes  of 
unfiatififjictdry  commutation.  Graphit<'  brushes  reduce  the 
(^oiiimutat'ir  loss  to  a  minimum  and  rapidly  produoe^ft  hard 
polJHliwl  skin  on  the  commutator,  the  wear  of  whicl^'is  verj' 
slight. 

K(iuali.«rr  rings  fixed  in  an  accessible  position  at  the  back 
of  the  urmaturc  prevent  unbalnncxl  magnetic  pulls  and 
cqunlis*'  the  distribution  of  the  load  bctwiH'n  the  several 
fnths  through  the  nrmaturo,  which  is,  of  c«iurBe,  parallel 
wound.  Tlio  choice  of  a  suitable  6p<>ed  and  number  of  )K)loe 
InnitH  the  volts  per  bar  to  a  reasonable  figure.    The  armature 


windings  are  secured  against  centrifugal  force  with  an  ample 
factor  of  safety  by  means  of  fibre  wedges  in  the  slot  portion 
and  steel  wire  binding  bands  on  the  ends. 

A  set  recently  installed  by  Mr.  Cameron  Gibson,  the  borough 
electrical  engineer,  in  the  power  station  of  the  Nuneaton 
Corporation  is  an  interesting  example  of  a  gear-driven  set. 
It  consists  of  .1  B.T.H.  shunt-wound  generator  having  a 
normal  output  of  1,500  amps,  at  from  470  to  500  volts,  driven 
through  double-helical  gearing  by  a  B.T.H.  Curtis  turbine 
of  750  Kw.  normal  capacity.  The  set  has  an  overload  capacity 
of  25  per  cent,  for  two  hours  and  50  per  cent,  for  five  minutes. 
The  complete  set  has  been  constnicted  by  the  B.T.H.  Co., 
and  the  turbine  is  of  their  standard  three-stage  design,  as 
used  for  driving  alternators,  and  runs  at  3,250  R.P.M.,  the 
gearing  reducing  the  speed  to  600  r.p.m.  for  the  generator. 
The  turbine  drives  the  pinion  shaft  through  a  double  claw 
coupling,  which  allows  the  pinions  to  take  their  correct  axial 
position  without  any  end  thrust  being  transmitted  to  the 
turbine  shaft.  The  armature  spider  is  bolted  direct  to  a  large 
flanged  coupling  on  the  low-speed  shaft,  the  bearings  of  which, 
consequently,  carry  a  portion  of  the  armature  weight. 

The  gears  and  bearings  are  completely  enclosed,  and  have 
a  copious  supply  of  oil  from  the  main  oil-pressure  system  of 
the  turbine,  which  also  operates  the  servo-motor  of  the 
governor  gear.  A  return  pipe  from  the  bottom  of  the  gear- 
case  leads  the  oil  back  to  the  main  oil  tank,  whence  the  oil 
pump  on  the  turbine  delivers  it  through  an  oil  cooler  back 
to  the  supply  pipes. 

This  set  was  put  on  commercial  load  in  January  of  this 
year,  after  exhaustive  tests  in  the  shops  of  the  B.T.H.  Co. 
had  proved  that  the  guarantees  were  fully  met,  and  the  com- 
pletely satisfactory  manner  in  which  the  set  has  behaved 
since  its  installation  has  given  all  concerned  perfect  confidence 
in  the  future  of  this  combination. 


NEW    ELECTRICAL    DEVICES.     FITTINGS 
AND    PLANT. 


Electric  Heating  Resistors. 

In  the  Electrical  M'orld  an  abstract  of  a  German  article  is  given 
in  which  the  author  describes  heating  resistors  produced  by  the 
Sehoop  "  spray  process."  The  metal  which  is  to  be  sprayed  passes  in 
the  form  of  a  ribbon  through  a  pistol  in  which  it  is  melted  and  shot 
out  in  spray  form  on  to  the  surface  which  is  to  receive  the  deposit. 
One  method  of  application  is  to  cover  a  plate  of  clay,  porcelain, 
slate,  &c.,  with  a  thin  film  of  metal  by  the  spray  process  and  then 
saw  cross  lines  out  of  the  metal  film,  as  shown  in  fi».  1.  These  lines 
start  alternately  from  one  side  and  from  the  other  side,  but  do  not 
pass  all  the  way  over  to  the  other  side.  In  this  way  a  continnons. 
zigz3g  ribbon  is  obtained,  as  shown  in  the  illustration.     The  con- 


Fio.  1.— Platk  Rksi.stou. 
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neotions  are  made  at  the  points  -f  and  — .  Another  method  of 
application  is  to  produce  this  resistor  ribbon  not  on  plates  but  on 
hollow  cylinders,  ap  shown  in  flp.  2,  where  u  is  the  ribbon  and  * 
represents  the  nndcrlyinif  clay  tube.  This  resistor  is  pnrticnlarlj 
applicable  for  hoatinu  rooms.  Throneh  holes  in  the  bottom,  cold 
air  enters  into  the  interior  of  the  cylinder;  it  is  heated  inside  the 
cylinder  and  rises  upward  so  that  fresh  cold  air  Mows  in  at  the 
bottom.  A  third  method  of  application  in  to  produce  metallic 
resistor  ribbons  in  artistic  forms  directly  on  the  tiles  of  bathrooms, 
kitchens  and  other  rooms.  If  at  any  point  such  a  ribbon  resistor 
is  not  thiok  or  broad  enouRh,  the  defloiency  can  be  easily  remedied 
by  the  spray  proooRs. 
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New  6.E.C.  Mining  Telephone. 

The  Gkneral  Elbctkic  Co.,  Ltd,  of  67,  Qjeen  Victoria  Street, 
EC,  has  recently  put  on  the  market  a  flame-proof  and  watertight 
telephone  known  as  the  G.E.C.  magneto  mining  telephone  K  8098 
(1915  type).  The  case  is  of  caet-iron,  the  joint  between  the  case 
and  the  lid  being  made  by  machined  ttjnpres  1  in.  wide.  When  the 
lid  is  bolted  to  the  case,  the  joint  is  both  watertight  and  flame- 
proof—i.e.,  any  escaping  hot  gases  are  so  thoroughly  cooled  in 
passing  between  the  fl  vnges  that  they  cannot  possibly  ignite  an 


-Xitw  G.E.C.  Marneto  Mixing  Telkph  'NE 
KSOyS  C1915). 


explosive  mixture  outside  th'j  case,  even  in  the  unlikely  event  of 
an  internal  explosion.  Tae  entire  equipment  is  of  high  standard, 
and  is  minufuctured  by  the  Peel-Conner  Telephine  Wo-k^,  Ltd., 
of  Salford.  The  internal  nnoo;upied  space  ii  kept  down  to  a 
minimum  so  as  to  limit  the  amount  of  explosive  gas  which  might 
accumulate. 

The  telephone  equipment  comprises  : — A  four  magnet  tropical 
type  generator,  with  the  armature  wound  to  a  resistance  of  300 
ohms,  and  fitted  with  a  very  strong  handle  working  through  a 
flime-proof  and  watertight  gland  ;  a  polarised  bell  movement 
fitted  with  two  3-in.  bell  gongs,  protected  by  an  iron  cover  ;  a 
long-distance  speaking,  solid-bick,  transmitter  fitted  in  an  iron 
chamber  on  the  front  of  the  lid,  the  diaphragm  of  which  is  pro- 
tected by  brass  gauze  ;  an  induction  coil  ;  a  double-pole  "B=ll" 
receiver  fitted  inside   the   instrument,  the  diaphragm  end  being 


Fio.  i. — G.E.C.  Mining  Telephone,  showing   Istebnal 
Abbangements. 


fitted  with  a  cam  arranged  so  as  to  revolve  when  the  listening  tube 
(which  is  placed  on  the  left-hand  side  of  the  instrument)  is  lifted 
to  the  ear  ;  the  cam  ia  fixed  on  to  the  receiver  and  revolves  with 
it,  thereby  pressing  together  a  bank  of  springs  which  control  the 
primary  and   secondary   circuits  ;  the    gland  through  which  the 


tube  passes  is  flame-proof  and  'watertight ;  also  two  G.E.C.  dry 
cells  fitted  on  the  inside  of  the  lid. 

Attached  to  the  bottom  of  the  oast-iron  case  ia  a  chamber  which 
contains  line  terminals,  and  lugs  are  provided  for  fixing. 

All  mining  requirements  are  met  in  the  best  possible' manner 
and  all  Home  Office  regulations  are  complied  with. 

"  Ediswan  "  Circiiit-Brealiers. 

The  Edison  &  Swan  I'nited  Electric  Light  Co., 'Ltd.,  of 
Ponder'a  End,  MidJlesex,  have  for  some  time  past  specialised  in 
ciionit-breakera,  and  a  recent  pamphlet  (No.  A  31 12)  gives  parti- 


Fiq]  5— 'W"  Type  "Ediswan  '  Circuit-Bbeakeb. 


culars  of  types  "  W  "  and  '  E."  The  former,  illustrated  in  fi;;.  5, 
is  built  for  current-!  of  ISO  to  6,000  aajperes,  the  mechanism  con- 
sisting of  a  substantial  toggle  movement,  with  loose  handle  so 
that  the  breaker  is  free  to  operate  electrically  even  though  the 
handle  is  held.  The  breaker  is  detigced  to  clear  all  ordinary  arcs 
without  assistance  from  the  magnetic  blow-out  ;  a  wide,  quick 
break  is  arranged  and  the  magnetic  flux  for  the  blow-out  is  excited 


Fig.  6.— "E"  Type  "Ediswan"  Cibcuit-Bbeakeb. 


by  the  flow  of  current  to  the  auxiliary  contacts,  no  winding  of  any 
sort  being  used. 

The  contacts  have  a  wiping  action,  and  the  catch  is  external,  and 
can  be  adjusted  at  any  time. 

The  breakers  are  fitted  wth  time  limit,  reverse,  overload  and  no- 
voltage  releases  as  required,  and  built  in  single  and  double-pole 
patterns. 

The  "E"  type  circuit -breaker,  figs.  6  and  7,  is  made  for  currents 
np  to  3.50  amperes  at  600  volts  and  in  both  open  and  enclosed 
patterns,  an  explosion-proof  case  being  provided  for  colliery  woik. 
Construotionally  it  follows  generally  the  previous  type,  but  when 
enclosed  an  external  handle  is  fitted. 
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^  Time  limit,  reverse,  overload  and  no-voltage  releaBoe  can  be 
fitted  aa  desired  ;  the  principle  of  the  reverse  release  used  in  both 
the  "  W  "  and  "  E  "  types  of  breaker  is  based  on  a  purely  polarity 


Fio.  7.— En-closed  "  E  "  Type  "  Ediswan  "  Circuit-Bbeakeb. 


effect,  which  frets  over  the  difficnlties  often  associated  with  the 
differential  winding  system  in  the  event  of  quick  and  heavy 
current  reversals. 


LEGAL. 


Hamilton  v.  Marconi's  Wireless  Telegraph  Co.,  Ltd. 
(^Concluded  from  page  138.) 
Mb.  Pollock,  in  samming  np  the  defendants'  case,  said  that  the 
dismissal  took  place  on  January  13th,  1913,  and  the  contract  of 
May,  1910,  between  the  plaintiff  and  the  defendant  company,  ran 
for  the  definite  period  of  three  years,  and  so  would  have  continued 
until  May,  1913.  The  agreement  was,  according  to  the  verdict  of 
the  jury,  improperly  broken  by  the  defendants  in  January,  1913, 
and  they  were  asked  by  the  Judge  to  give  damages  in  respect  of 
the  pecuniary  profit  Mr.  W.  Hamilton  would  have  received  if  he 
had  not  been  improperly  dismissed,  and  they  gave  him,  in  respect 
of  the  first  period,  a  sum  of  £r,iO.  There  was  evidence  before  the 
jury,  and  it  was  admitted  that  in  respect  of  that  period  there  was 
certainly  a  sum  of  £140  payable  to  him,  but  by  reason  of  an  order 
that  had  been  made,  and  an  agreement  between  Sir  Edward  Carson 
and  Mr.  Duke,  it  was  contemplated  that  there  would  have  to  be  a 
further  inquiry  as  to  damages.  Therefore,  it  was  known  to  the 
jury  and  all  persons  at  the  trial  that  at  the  time  £140  was  put 
forward  it  might  not  be  the  full  sum  which  would  be  payable  in 
respect  of  the  broken  period.  It  was  fair  to  say  that  no  jury  could 
have  at  that  time  believed  or  supposed  that  there  was  finality  in  the 
£140.  They  must  have  taken  that  £140  coupled  with  the  position 
which  they  knew  existed — viz.,  that  an  account  had  to  be  taken. 
Mr.  Justice  Avory  at  the  trial  directed  the  jury  that  the  plaintiff 
was  entitled  to  damages  for  loss  sustained  by  breach  of  the  agree- 
ment and  for  pecuniary  benefits  which  he  might  have  derived  from 
the  agreement  ;  and,  further,  that  he  was  entitled  to  such  sums  as 
they  thought  he  might  have  earned  up  to  May,  1913.  The  jury 
estimated  that  sum  at  an  additional  £300,  and  he  submitted  that 
that  closed  the  matter  in  respect  of  the  period  from  January  to 
May.  Plaintiff  could  not  be  given  any  further  sum  unless  it  could 
be  shown  that  the  business  done  during  that  period  overtopped 
that  amount.  The  inquiry  had,  on  the  contrary,  shown  that 
he  was  not  really  entitled  to  the  £300.  The  award 
represented  a  concluded  matter,  and,  in  addition  to  that, 
he  had  got  the  sum  of  £1,700  in  respect  of  the  value 
of  the  chance  that  the  agreement  should  have  continued  for 
another  three  years  down  to  1916.  He  asked  the  Court  to  find 
that  over  the  two  periods  the  plaintiff  had  been  compensated,  and 
that  for  the  further  three  years  he  had  also  been  compensated  by 
the  sum  awarded  by  the  jury,  and  if  the  plaintiff  asked  for  com- 
mission on  sales  effected  between  the  periods  of  January  and 
May,  1913,  he  was  asking  to  be  paid  his  commission  twice  over. 
The  agreement  was  determined  by  a  period  of  three  years,  and  the 
plaintiff  was  to  be  paid  5  per  cent,  on  the  gross  valua  of  the  sales 
in  return  for  services  rendered  and  his  giving  exclusive  attention 
to  the  businesd  of  the  company,  therefore  the  agreement  could  not 
be  for  the  period  of  his  natural  life.  He  was  only  entitled  to  be 
paid  for  the  period  during  which  the  agreement  was  running. 
The  claim  in  relation  to  the  high-power  Btations,  or  the  Imperial 
wireless  exchange,  said  counsel,  rather  startled  him,  because  when 
he  looked  at  the  agreement  itself,  it  appeared  ho  was  to  be  paid  on 
the  sales  cflected  by  the  company,  as  and  when  such  payments 
became  duo  and  payable,  and  when  the  amounts  were  received  by 
the  company.  The  fact  was  that  no  money  had  been  received  in 
respect  of  those  stations.  The  plaintiff  then  said  ho  was  entitled 
to  be  paid,  because  if  the  contract  had  not  been  abandoned  there 
would  have  been  a  prospect  of  his  being  paid.  It  was  impossible 
for  an  agent  to  charge  his  principals  with  a  breach  of  agreement 


if  they  found  it  necessary  to  withdraw  in  order  to  get  better 
terms.  As  to  the  claim  in  relation  to  the  sale  of  the  Amalgamated 
Wireless  Australasian  Co.,  Ltd.,  he  said  that  it  was  a  claim  prompted 
by  an  over-sanguine  spirit,  which  did  not  really  know  what  the 
true  facts  were.  There  was  a  rivalry  existing  between  the  Berlin 
Co.  and  the  Marconi  Co.  and  the  German  Co.,  worked  in 
Australia  through  the  Australian  Wireless  Co.  The  rivalry 
became  acute,  and  it  was  determined  to  try  to  put  an  end  to  it. 
The  agreement  of  March  6th,  1913,  was  accordingly  entered  into — 
an  agreement  which  contemplated  taking  over  the  German  Co. 
and  the  Australian  Co.  by  a  new  company  to  be  formed.  The 
intention  was  to  take  over  the  business  as  from  October,  1912, 
which  was  after  the  agreement  of  the  plaintiff  had  lapsed.  That 
sale  to  the  Amalgamated  Co.  was  not  a  sale  which  was  contem- 
plated by  plaintiff's  agreement.  As  to  the  eliipping  contracts 
with  the  British  India  and  Shaw,  Savill  lines,  he  contended  that 
the  plaintiff  had  no  claim  which  could  be  substantiated.  The 
evidence  showed  that  those  companies  were  fully  alive  to  the 
importance  of  having  the  Marconi  wireless,  and  after  the  evidence 
if  was  impossible  to  say  that  the  contracts  with  those  companies 
were  secured  by  the  plaintiff. 

Mr.  Hewart,  K.C.,  in  summing  up  the  case  for  the  plaintiff, 
repudiated  the  suggestion  that  the  plaintiff  was  seeking  to 
recover  damages  to  which  he  was  not  entitled.  The  plaintiff  was 
wrongfully  dismissed  from  his  position  as  agent,  and  in  respect 
of  that  dismissal  he  claimed  damages,  and  in  addition  certain 
sums  to  which  he  believed  himself  entitled  under  his  agreement 
as  money  earned.  But,  unfortunately,  the  books  and  documents 
were  in  the  possession  of  his  employers.  He  had  no  access  to  them, 
and  when  he  came  to  close  quarters  he  was  bound  to  a  certain 
extent  to  go  upon  such  information  as  he  had,  which  in  many 
respects  was  necessarily  imperfect.  The  position  taken  up  by  the 
defendant  company  was  that  they  did  not  owe  plaintiff  a  single 
penny,  but  when  they  delivered  their  defence,  thty  admitted  owing 
him  £117.  Then,  towards  the  end  of  a  long  trial,  the  defendants 
admitted  that  they  owed  Mr.  Hamilton  a  further  sum  of  £140, 
bringing  the  total  up  to  £257.  Again,  at  a  late  stage  of  the  pro- 
ceedings, the  defendants  admitted  that  they  owed  another  sum  of 
£432  odd;  so  that  up  to  that  point — the  last  stage  of  the  pro- 
ceedings— it  was  admitted  that  the  company  owed  Mr.  Hamilton 
£689,  and,  in  the  course  of  the  present  inquiry,  it  appeared 
that  they  owed  him  a  further  sum  of  £30  in  respect  of 
a  steamship.  Under  these  circumstances,  it  did  not  come  with 
a  very  good  grace  for  the  defendants  to  speak  of 
plaintiff  approaching  the  question  of  damages  in  too  sanguine  a 
mood,  or  that  he  was  asking  for  damages  which  existed  only  in 
his  imagination.  As  to  the  claim  for  commission  on  the  three 
Australian  destroyers  under  the  agreement  of  May  19th,  1910,  if 
the  defendants  were  liable  it  was  not  denied  that  the  amount  of 
their  liability  would  be  £103  15s.  But  it  was  said  on  behalf  of  the 
defendants  that  they  were  not  liable  at  all,  inasmuch  as  the  con- 
tract out  of  which  the  sale  arose  was  antecedent  to  May  2nd, 
1910,  the  date  from  which  the  plaintiff's  agreement  ran.  He  sub- 
mitted that  the  position  which  the  plaintiff  had  taken  up  was  a 
right  one  as  the  terms  of  his  agreement  was  "on  sales  effected," 
and  he  submitted  that  the  true  date  of  the  sale  was  that  at  which 
the  agreement  was  reduced  to  writing,  which  was  subsequent  to 
the  date  of  the  plaintiff's  agreement  with  the  company.  As  to 
the  sale  of  the  four  field  sets  to  the  Australian  Government : 
What  now  appeared  was  that  plaintiff  had  never  received  any 
commission  on  those  four  field  sets,  and  that  the  order  was  given 
for  them  on  January  25th,  1913.  It  was  also  common  ground 
that  if  the  defendants  were  liable  in  that  case  they  were  liable  to 
pay  the  sum  of  £120,  and  the  contention  he  had  to  meet  was  the 
contention  as  to  the  broken  period  between  the  time  he  was  die- 
missed  and  the  time  his  agreement  for  three  years  was  to  come 
to  an  end.  There  had  been  an  order  made  in  the  action  in  March, 
1914,  reserving  all  questions  of  account,  and  it  was  after,  and 
subject  to,  that  order  that  the  trial  before  the  judge  and  jury  took 
place.  What  happened  was  that  towsirds  the  end  of  that  inquiry 
a  document  which  they  now  knew  was  prepared  by  Mr.  Cappalare 
was  to  some  extent  made  use  of  and  was  handed  to  the  judge,  and 
it  appeared  that  for  the  period  from  January  13th  to  May  2nd 
the  defendants  admitted  that  payments  had  become  due  to  the 
plaintiff  to  the  amount  of  £140.  They  knew  now  from  Mr. 
Cappalare  that  if  the  document  had  been  explained  by  some  one 
who  understood  upon  what  basis  it  had  been  drawn  up,  it  would 
have  been  impossible  to  state  as  a  fact  that  the  sum  of  £140  acd 
no  more  was  what  was  due  to  the  plaintiff  in  respect  of  the  broken 
period.  That  figure  being  before  the  jury,  it  was  no  doubt  taken 
into  account  by  them.  The  question  of  what  was  really  the 
total  due  to  the  plaintiff  was  never  before  the  jury.  On  the 
question  of  royalties,  connncl  said,  the  facts  were  not  in  dispute. 
What  happened  was  that  certain  battleships  of  the  Australian  Navy 
were  constructed  under  the  supervision  of  the  British  Admiralty 
with  Marconi's  wireless  telegraph  installed  by  the  Admiralty. 
He  submitted  that  it  was  actually  a  sale  of  the  right  to  use 
the  apparatus,  if  not  o  sale  of  the  apparatus  itself.  Tho>:e 
ships  were  installed  before  January  9th,  1913,  and  he  submitted 
that  the  royalties  were  part  of  the  price.  They  were  really 
deferred  instalments  of  the  purchase  price.  The  plaintiff  un- 
doubtedly did  much  work  in  connection  with  the  .Vustralian  busi- 
nosfl,  and  that  high  power  stotions  were  part  of  the  work  was  not 
disputed.  The  evidence  wbh  that  in  1910  he  went  to  South  Africa 
and  Australia,  and  put  the  question  of  the  wirelcsn  chain  before 
the  authoritiep.  and  had  otherwise  taken  an  important  part  in  con- 
nection with  it.  When  the  contract  was  made  between  the 
Marconi  Co.  and  the  British  Government,  Pretoria  and  Singapore 
were  included.  Those  stations  were  to  cost  £60,000  each,  and  were 
expeotcd  to  yield  royalties  of  from  £4,000  to  £30,000  a  year.     Th 
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plaintiS'6  sabmiseion  was  that  he,  acting  as  agent  on  behaU  of 
hia  principals,  had  done  his  part  fully  in  the  matter,  and  had  suc- 
oeeded.  The  contract  was  made,  and  in  February,  1913  it  was 
repudiated  by  the  defendants  themselves  of  their  own  choice,  and 
the  point  was  that  when  the  plaintiff  had  performed  his  part,  and 
the  contract  went  off  becauee  of  repudiation  by  his  principals,  the 
claim  aerainst  the  principals  was  a  good  one.  He  submitted  that 
under  those  circumstancps  the  plaintiff  was  entitled  to  the  com- 
mission which  he  would  have  received  had  the  contract  been 
carried  out. 

The  Referee  :  Had  he  gone  so  far  that  they  were  certain  to  get 
the  money '?  They  had  a  contract  which  was  subject  to  the 
approval  of  the  House  of  Commons,  and  the  contract  was  not 
completed  until  it  had  been  approved  .' 

Mk.  Hewart  said  it  would  be  no  part  of  the  plaintiff's  duty  to 
secure  the  approval  of  the  House  of  Commons.  The  defendants 
had  wrongfully  repudiated  the  contract,  and  therefore  the  plaintiff 
was  in  the  same  position  as  if  they  had  received  the  money. 
Referring  to  the  claim  relating  to  the  British  India,  Burma  and 
Malay  States  stations,  counsel  said  the  contract  was  that  in  con- 
sideration of  plaintiff  devoting  his  whole  services  to  the  company, 
he  would  receive  commission  on  all  sales  effected  within  the 
territory  mentioned.  The  "all,"  he  contended,  covered  any  limita- 
tion as  to  time. 

The  Referee  :  The  agreement  says  that  he  shall  give  the  whole 
of  his  services  exclusively,  and  that  points  to  the  fact  that  it  was 
intended  to  limit  it  to  such  time  as  he  remained  giving  his  services, 
and  that  was  for  a  period  of  three  or  six  years. 

Mr.  Hewart  said  that  what  was  contemplated  at  the  time 
the  agreement  was  made  was  that  the  Marconi  Co.  was  to  absorb 
the  Pacific  Radio  Telegraph  Co.,  Ltd.,  when  the  plaintiff'  would  be 
offered  the  p:ist  of  managing  director.  What  was  intended  was 
that  Mr.  Hamilton  should  be  their  permanent  representative,  and 
that  he  should  always  receive  his  commission.  In  arriving  at  a 
decision,  the  Referee  would  have  to  consider  the  agreement  as  a 
whole. 

Mr.  Veret  on  Saturday,  July  Slst,  delivered  judgment.  He 
said  that  by  the  order  of  Mr.  Justice  Avory,  in  the  King's  Bench 
Division,  he  had  been  called  upon  to  take  an  account  in  the 
case  of  Mr.  Hamilton's  claim  against  the  Marconi's  Vi'ireless 
Telegraph  Co.  The  plaintiff  claimed  that  in  breach  of  an  agree- 
ment of  May,  1910,  the  defendants  had  not  paid  him  5  per  cent, 
commission  on  sales  within  his  territory,  and  that  they  had  not 
paid  him,  as  agreed,  £10  per  ship  in  cases  where  contracts  for  the 
installation  of  wireless  had  been  obtained  through  his  instru- 
mentality. He  also  claimed  5  per  cent,  on  all  sales  in  South 
Africa.  The  defendants  had  paid  into  Court  with  an  admission  of 
liability  £482  and  £600,  but  thfy  denied  liability  in  respect  of 
all  claims  except  those  admitted.  The  commission  claimed  in 
respect  of  the  three  Australian  destroyers  involved  the  construction 
of  the  agreement  of  May,  1910,  between  the  company  and  the  plaintiff, 
which  said  that  the  plaintiff  should  receive  a  commission  of 
5  per  cent,  on  all  sales  within  his  territory,  and  the  question  was 
aa  to  when  the  sales  were  effected.  The  order  was  given  before 
May  lltb,  1910,  but  the  actual  contract  in  writing  was  not  signed 
until  after  that  date.  He  had  come  to  the  conclusion  that  the 
sale  must  be  regarded  aa  having  taken  place  at  the  date  of  the 
contract  in  writing,  and  he  found  that  the  sales  in  question 
were  effected  during  the  term  of  the  plaintiff's  employment, 
and  that  he  was,  therefore,  entitled  to  recover  commifs'on  upon 
them  to  the  amount  of  £lu:!  1.5?.  As  to  the  sale  of  the  four  field 
sets  for  the  Australian  Government,  the  order  was  given  during 
what  had  been  termed  the  broken  period  prior  to  May,  191.1,  and 
for  the  defence  it  had  been  contended  that  the  jury  hai  dealt  with 
that  claim  in  the  sum  of  £640.  After  carelul  consideration  of 
the  arguments  and  the  observations  of  the  judge,  he  came  to  the 
oonjlusion  that  the  jury  had  not  dealt  with  that  matter,  and  that 
he  would  have  to  take  acciunt  of  what  was  due  to  the  plaintiff  in 
relation  to  it.  Aa  the  sale  of  the  field  sets  was  effected  between 
January  and  May,  1913,  the  plaintiff  was  entitled  to  his  com- 
mission on  it.  The  defendants  said  as  to  the  Australian  battleehipa 
that  that  matter  came  within  the  agreement  with  the  Admiralty,  and 
that  no  royalties  were  paid,  but  he  came  to  the  conclusion  that  the 
payments  to  the  defendants  did  not  come  within  the  agreement 
of  1903  with  the  Admiralty,  and  he  found  that  the  plaintiff  was 
entitled  to  his  commission  to  the  amount  of  £l."i7  10s.  The  claim 
in  relation  to  the  high-power  stations  was  made  under  the  agree- 
ment of  July  19th,  1912,  which  provided  for  commission  on  all 
sales  effected,  and  the  plaintiff  said  that  commission  was  due  to 
him  on  a  large  sum  which,  he  said,  the  defendants  would  have 
received  in  respect  of  stations  at  Pretorii  and  Singapore  had  they 
been  erected.  As  a  matter  of  fact,  no  stations  had  been  erected, 
but  the  plaintiff  cantended  that  the  defendants  wrongfully 
repudiated  the  agreement  and  so  prevented  the  receipt  of  the  money 
upon  which  the  plaintiff  would  have  been  entitled  to  commission 
had  not  the  agreement  been  repudiated.  The  contract  of  January 
16th,  1913,  required  to  be  ratified  by  the  House  of  Commons,  and 
until  that  was  done  the  plaintiff  was  not  entitled  to  receive  the 
money.  There  was  here  a  contract  which  enabled  the  defendants 
to  receive  the  money  even  if  there  had  been  no  default  on  their 
part.  He  found  it  had  not  been  proved  that  if  the  defendants  had 
not  repudiated  the  contract  the  ratification  by  the  House  of 
Commons  would  have  been  obtained.  It  had  not  been  proved  that 
the  repudiation  was  the  cause  of  the  ratification  not  being  obtained, 
and  upon  the  whole  of  the  evidence  he  found  that  the  plaintiff 
had  failed  to  prove  that  he  was  entitled  to  the  commission  aa 
claimed.  As  to  the  claim  for  damages  for  breach  of  contract,  he 
had  to  consider  what  were  the  chances  of  the  defendants  obtain- 
ing the  ratification  and  receiving  any  money,  and  what  commission 
the  plaintiff  had  lost.    He  found  on  consideration  that  the  plaintiff 


had  not  suffered  any  damage.  As  to  the  sale  to  the  Amalgamated 
Wireless  Australian  Co.,  the  plaintiff's  agreement  provided  that  if 
the  defendants  should  create  a  company  to  take  over  the  business, 
the  plaintiff  should  be  offered  the  post  of  managing  director.  The 
arrangement,  in  his  (the  Referee's)  opinion,  was  that  there  should  ha 
an  amalgamation  of  the  Australian  businesses  so  as  to  avoid  com- 
petition ;  that  there  should  be  a  taking  over  of  the  old  business 
by  a  new  company.  The  actual  transfer  was  dated  November  12th, 
1913,  and  it  was  provided  that  the  profits  under  the  new  arrange- 
ment should  date  from  October,  1912.  The  plaintilF  contended 
that  the  date  was  immaterial,  because  it  was  intended  that  his 
commission  on  the  sales  should  be  for  life  ;  as  to  the  claim  for  lite, 
the  agreement  provided  that  the  plaintiff  was  to  be  sole  agent,  and 
that  his  appointment  should  be  for  three  years  subject  to  deter- 
mination in  May,  1911,  and  that  should  business  be  satisfactory 
there  might  be  a  continuation  for  another  three  years  ;  it  was 
further  provided  that  in  consideration  of  the  services  he  was  to 
render  to  the  company  and  in  consideration  of  the  fact  that  he 
was  to  devote  his  whole  time  to  the  benefit  of  the  company,  he 
should  receive  his  commission.  In  his  opinion,  when  the  con- 
sideration, which  was  to  give  his  services,  ceased,  the  agree- 
ment to  pay  the  commission  ceased.  On  the  construction  of 
the  agreement  he  found  the  plaintiff  was  not  entitled  to  com- 
miesion  on  sales  effected  after  May  2nd,  1916,  for  which 
period  the  jury  had  given  him  damages.  On  the  whole  of  the 
evidence  he  found,  whether  the  date  of  the  transfer  were  taken  at 
1912  or  1913,  that  the  transaction  was  not  such  a  sale  as  was  con- 
templated by  the  agreement,  and  plaintiff  was  not  entitled  to  any 
part  of  the  commission  which  he  claimed.  Next,  there  was  the 
question  of  the  shipping  contracts,  and  he  decided  that  no  com- 
mission was  payable  in  respect  of  the  Union  Steamship  Co.,  of  New 
Zealand.  As  to  the  British-India  and  the  Shaw,  Savill  Com- 
panies, the  question  was,  did  plaintiff  secure  the  contract,  and  was 
he  acoordingly  entitled  to  hih  commission  on  the  transaction  / 
After  carefully  studying  the  evidence  in  relation  to  that  matter, 
he  came  to  the  conclusion  that  plaintiff  had  not  proved  that  he 
secured  those  contracts,  and  he  was,  therefore,  not  entitled  to  com- 
mission upon  them.  As  to  the  New  Zealand  warships,  it  had  not 
been  proved  that  the  defendants  received  any  money  in  respect  of 
them,  and  the  plaintiff  was,  therefore,  not  entitled  to  commission. 
The  same  observation  applied  to  the  Malay  States  and  the  Australian 
Navies.  The  claim  in  relation  to  the  British  India,  Burma 
and  Malay  States  stations  depended  upon  whether  plaintiff  was 
entitled  to  commission  for  life,  tuid  as  he  was  not  entitled  for  life 
he  was  not  entitled  to  commission  in  that  case.  On  the  whole,  he 
found  that  the  plaintiff  was  entitled  to  £482  8s.  lid.  and  £411  6s., 
which  was  more  than  covered  by  the  amount  paid  into  Court. 
The  judgment  of  the  King's  Bench  Court  provided  that  the 
plaintiff  should  recover  the  costs  of  the  action,  and  it  was,  there- 
fore, not  for  him  to  deal  with  the  question. 

The  Referee  intimated  that  he  would  report  hia  finding  to  the 
judge,  and  that  in  his  written  report  he  did  not  propose  to  say 
anything  about  costs. 

Compensation  Case. 
A  settlement  was  intimated  in  Dunfermline  Sheriff  Court,  on 
Monday,  July  26th,  of  a  compensation  action  at  the  instance  of 
the  widow  and  relatives  of  a  labourer  against  Messrs.  C.  E.  Taylor 
and  Cj.,  electrical  engineers,  Crombie  Ordnance  Works.  The 
labourer  was  killed  ia  December  la»t  by  an  overhead  crane  falling 
upon  him.  Pursuers  sued  for  £195,  and  have  accepted  tender  of 
£100. 

An  Australian  Customs   Claim. 
The  Melbourne  Aye  reports  a  reserved  j  adgment,  delivered  on  June 
12th,  in  the  High  Court,  respecting   a  claim  by  the  Collector  of 
Customs  for  Victoria.      Oar  contemporary  states  the   details  as 
follows  :  — 

Plaintiff  in  the  original  action  was  Ralph  Sadlier  Falkiner, 
trading  as  the  Falkiner  Electric  Co.,  in  Melbourne  and  elsewhere, 
and  defendant  was  Percy  Whitton,  the  collector  of  Customs  for  the 
State  of  Victoria.  About  November,  1913,  plaintiff  imparted  into 
Victoria  a  motor-oar,  with  two  benzine  motors,  each  100  to  120-h.p. 
capacity,  and  one  double-dynamo  chassis  and  tea  electric  motor- 
wagons  chassis,  with  certain  accessories.  These  were  all  manufac- 
tured in  the  United  Kingdom.  A  dispute  arose  between  plaintiff 
and  defendant  as  to  the  rate  of  duty  payable  in  respect  of  the 
good?.  Defendant  contended  that  the  motor-car  chassis  was 
dutiable  as  a  locomotive  traction  or  portable  engine,  and  that  the 
wagons  ctiassis  were  dutiable  as  vehicles  n.e.i.  Plaintiff  asserted 
that  the  mo'or-oar  chassis  and  the  wagon  chassia  were  only  duti- 
able as  the  chassis  of  motorcar  lorries  or  wagons,  and  that  the 
accessories  were  dutiable  aa  vehicle  parts  n.e.i.  Defendant 
demanded  the  sum  of  £871  as  duty  in  respect  to  the  motor-car 
chaaaia  and  acceasories,  and  £3,720  as  the  duty  in  resp°ctof  wagons 
chassis.  Plaintiff,  on  July  10th,  1914,  paid  the  duty  under  protest. 
It  waa  alleged  by  plaintiff  that  the  duty  legally  payable  in  respect 
of  the  chassis  amounted  to  the  sum  of  £634  only,  and  in  respect 
of  the  ohaasia  £39,  and  proceeded  against  the  collector  of  Customs 
for  the  recovery  of  £3,917,  as  part  of  the  sum  paid  under  protest. 
The  action  came  on  before  Mr.  Justice  Hood,  who,  on  December 
16th,  1914,  gave  judgment  for  plaintiff  for  £3,917.  Against  this 
decision  the  collector  of  Customs  appealed,  on  the  ground  that  it 
was  wrong  in  law. 

Mr.  Justice  Isaacs  aaid  that  the  burden  rested  with  the 
plaintiff  to  prove  "  the  contrary  "  to  what  the  collector  of  Cuatoms 
asserted,  that  was.  that  the  sum  claimed  was  not  legally  claimable. 
The  only  question  at  issue  was  :  Had  more  money  b sen  paid  into 

D 


170 


THE    ELECTRICAL    REVIEW,      [voi.77.   No.  i,!)67,  auocbt  e,  1915, 


the  public  revenue  in  respect  of  the  groodg  than  the  law  required  .' 
Plaintiff's  case  was  that  the  articles  were  within  the  item  which 
read  Chassis  of  motor  car,  lorries  and  wapons,  arf  ra/.,  5  per  cent." 
If  they  were,  plaintiff  succeeded  ;  if  not,  he  failed.  According  to 
the  strict  construction  of  plaintiff's  pleading-,  the  Court  would 
have  to  regard  each  of  the  vehicles  as  a  whole,  that  was  without 
considering  the  frame  as  a  separate  article  from  the  body, 
riaintiff's  argument  besides  claiming  the  vehicles  themselves  as  a 
car  and  wagons  had  also  treated  each  frame  as  being  separate,  as 
if  the  particular  body  with  which  it  came  were  detached  legally 
as  well  as  mechanically.  The  parts  were  in  fact  and  reality 
separately  imported,  and  the  possibility  of  future  combination  was 
not  a  matter  which  the  Customs  could  insist  on.  But,  on  the 
other  hand,  if  in  truth  a  complete  machine  were  imported  by  the 
same  person,  at  the  same  time,  though  its  parts  were  disconnected 
for  convenience  or  otherwise,  his  Honour  was  disposed  to  the  view 
that  the  Crown  could  properly  regard  the  importation  in  its 
integrity,  as  that  of  the  one  machine,  and  claim  duty  on  that 
machine.  His  Honour  was  of  opinion  that  the  appeal  should  be 
allowed. 

Mr.  Justice  Higgins,  Mr.  Justice  Duffy  and  Mr.  Justice  Rich 
concurred. 

The  Chief  Justice  delivered  a  dissenting  judgment,  in  which 
he  thought  the  appeal  should  be  dismissed. 

The  appeal  was  allowed  by  a  majority  decision,  with  costs. 


WAR    ITEMS. 


Berlin  Traffic  Conditions  in  War  Time.— The  influence  of 
the  war  has  had  an  appreciable  effect  upon  the  passenger  traffic  in 
the  German  capital.  During  the  first  half  of  the  present  year  the 
decline  in  the  receipts  of  the  Grand  Berlin  Tramways  Co.  and  its 
associated  undertakings  amounted  to  6'9  per  cent,  as  contrasted 
with  the  corresponding  half  in  11U4,  and  the  decrease  in  the  case 
of  the  Grand  Berlin  Tramways  Co,  alone  was  64  per  cent.  On  the 
other  hand,  the  Underground  and  Elevated  Electric  Railway  Co. 
expprienced  a  diminution  of  25  per  cent.,  whilst  the  receipts  of 
the  Berlin  Omnibus  Co.  receded  by  49'7  per  cent,  as  compared  with 
the  first  six  months  in  1914.  It  is  assumed  from  these  figures 
that  traffic  has  been  diverted  from  the  railway  and  the  omnibus 
services  to  the  tramways,  and  that  the  shrinkage  in  the  receipts 
of  the  omnibus  company  is  mainly  due  to  the  withdrawal  of  most 
of  the  highly  remunerative  motor-'bus  lines  and  the  greater  use 
made  of  horsed  vehicles  in  their  place.  The  tramways  company, 
however,  is  the  only  undertaking  which  has  come  forward  with  a 
proposal  for  the  revision  of  its  fares,  which  is  now  before  the 
responsible  authorities  for  sanction  or  rejection.  What  is  desired 
is  to  bring  into  operation  now  the  right  which  the  company  will 
be  able  to  exercise  in  1!I20  by  virtue  of  an  existing  agreement  with 
the  municipal  authorities.  It  is  pointed  out  by  the  directors  that 
great  caution  has  had  to  be  maintained  hitherto  in  regard  to  the 
use  of  the  10  pfennigs  (Ud.)  fare,  which  has  enabled  passengers 
to  travel  for  a  distance  of  over  9  miles,  in  order  to  provide  a 
return  on  the  capital  invested  in  the  undertaking.  Sj  long  as  the 
receipts  constantly  increased,  which  was  at  the  rate  of  about  3J 
per  cent,  per  annum  until  1912,  there  was  an  advance  in  the  surplus 
on  working,  but  the  latter  declined  in  1913  by  *,41,000  and  by 
£128,000  in  1914.  The  principil  reason  for  the  diminution  is 
attributed  to  the  growth  in  competition,  particularly  on  the  part 
of  the  underground  electric  railway  and  the  motor  omnibuses, 
whilst  the  higher  wages  granted  in  1911.12  have  placed  an  addi- 
tional charge  upon  the  company  of  f.'iO.OOO  per  annum,  apart  from 
an  augmentation  in  the  interest  service  on  the  loans.  In  addition 
the  cost  of  materials  has  risen  since  the  war  began,  and  further 
expenses  have  been  incurred  in  grants  maide  to  employes  and  to 
dependents  of  employes  called  up  for  service,  these  being  estimated 
at  £75,000  per  annum.  It  can  already  be  foreseen  that  the  extra 
expenses  will  render  the  working  results  for  1915  less  satisfactory 
than  in  1914,  when  a  dividend  at  the  rate  of  6  per  cent,  was  paid. 
But  two  years  hence  fresh  competition  will  be  encountered  on  the 
opening  for  traffic  of  the  .V.E.G.  high-speed  railway  and  the 
municipal  railway  connecting  the  north  and  the  south  of  the 
city,  and  the  extension  lines  of  the  Barlin  Elevated  and  Under- 
ground Railway.  Under  these  circumstances  the  company  his 
asked  permission  to  revise  the  tariff,  so  that  the  farfs  shall  be 
henceforth  10  pfennigs  (HI)  for  distances  up  to  :t  10  miles, 
15  pfennigs  (IT.-.d.)  up  to  4  i;,-)  miles,  and  L'O  pfennigs  (2'35d.)  for 
further  distances.  It  is  submitted  that  the  tuggesfed  increases 
would  only  affect  about  1.".  per  cent,  of  the  passengers,  that  the 
additional  re<;eipt8  thereby  expected  would  merely  serve  to  defray 
the  higher  wages  paid  during  the  war,  and  intended  to  be  con- 
tinued also  in  the  future  period  of  peace,  and  that  any  surplus 
remaining  would  have  to  be  divided  among  the  local  authorities 
forming  the  public  purposes  union,  so  that  there  would  be  very 
little  left  for  the  tramway  company,  which  would  be  unable  to 
pay  a  higher  dividend  therefrom. 

Liglitlni;  Supply  In  the  War  Aren.-'The  report  of  the 
Upper  Rhenish  Pownr  Works  Co.,  of  Mulhansen  (Alcace),  whose 
share  capital  of  £I,OiiO,000  is  held  rhidly  by  the  Municipal 
Council  of  MulhauBon,  the  Zurich  Bank  for  Electrical  Ilndprtakiiigs, 
and  the  Electric  Light  and  Pjwor  Investment  Co.,  of  BiTlini 
states  that  the  supply  of  energy  constantly  increased  down  to  the 
outbreak  of  the  war.  when,  however,  sales  were  detrimentally 
affocted  through  the  area  being  comprised  within  the  field  of  war 
operations.     At  the  end  of  the  financial  year  (March  Hist,  1915)  the 


nnmber  of  towns  and  localities  supplied  was  21(i,  as  compared 
with  190  on  the  same  date  in  the  preceding  year.  During  the 
first  four  months  the  turnover  reached  19  122,000  Kw.-hours,  as 
contrasted  with  12,389,000  Kw  -hours  in  the  equivalent  period 
of  1913,  but  in  the  succeeding  eight  months  of  war  the  sales  were 
20,373,000  KW,-hourB,  as  against  32,88S,000  KW,-hours,  being  a 
total  reduction  of  5,4'^L',000  K\v,-hourB  for  the  year.  It  was 
impossible  to  realise  economies  in  working  expenses  to  set  against 
the  decline  in  the  turnover,  as  the  supply  is  based  mainly  upon 
the  utilisation  of  water  power  in  connection  with  which  the  cost 
of  production  changes  but  little  even  when  the  output  is  considerably 
decreased,  whilst  at  the  same  time  the  other  working  expenses 
were  increased  thronsh  the  difficulties  of  transport  anc  the  higher 
cost  of  materials.  The  gross  profits  declined  from  £73,000  in 
1913-14  to  £40,000  in  1914-15,  and  the  net  profits  from  £58,000 
to  £23,000  in  the  two  years  respectively.  Most  of  the  latter  sum 
has  been  placed  to  the  renewal  fund,  this  result  comparing  with  a 
dividend  of  6  per  cent,  in  each  of  the  two  previous  years.  The 
total  damage  sustained  by  the  plant  is  unascertainable,  as  a  con- 
siderable portion  of  it  is  within  the  fighting  area  and  is  not 
accessible,  but  the  material  damage  caused  in  the  districts  which 
are  accessible  is  estimated  at  £25,000. 

Russian  Platioum. — According  to  a  report  received  in  Basle, 
Switzerland,  from  Petrograd,  the  Russian  Minister  of  Finance  has 
prohibited  the  export  of  platinum  to  neutral  countries.  The 
existing  stocks  of  the  metal  are  to  be  taken  over  by  the  Govern- 
ment for  use  in  connection  with  the  construction  of  Sikorsky 
aeroplanes. 

Tramway  'Workers  and  the  War  Loan. — The  Manchester 
Tramways  Committee  has  been  asked  by  the  employes  of  the 
department  to  grant  facilities  whereby  the  workers  may  be  enabled 
to  contribute  to  the  War  Loan  by  means  of  small  weekly  payments, 
and  the  matter  has  been  left  with  the  chairman,  the  depnty- 
chairman,  and  the  general  manager,  with  power  to  deal  with  it. 

Trade  Openings  Abroad. — Canad.\. — An  engineer  in  Montreal 
wishes  to  secure  the  representation  of  United  Kingdom  manu- 
facturers of  power  plant  apparatus  and  equipment.  Application 
should  be  made  to  the  Commercial  Intelligence  Branch  of  the 
Board  of  Trade,  73,  Basinghall  Street,  London,  E.G.,  for  the  name 
and  address  of  the  inquirer. 

Australia. — A  firm  in  Melbourne  is  desirous  of  securing  the 
sole  agency  for  Victoria  and  Tasmania  of  a  United  Kingdom  firm 
manufacturing  direct-current  and  three-phase  motors,  lamps  and 
electrical  goods  generally.  Communications  in  this  connection 
should  be  addressed  to  the  office  of  the  Agent-General  for  Victoria, 
Melbourne  Place,  Strand,  London,  W.C. 


CORRESPONDENCE. 


Letters  received  hy  vs  after  5  P.M,  on  Tuesday  cannot  appear  until 
the  following  week.  Correspondents  shmtld  forward  t/ieir  communi- 
cations at  tlie  earliest  possible  moment.  Xo  letter  can  he  puhlislisd 
unless  we  have  tlie  writer's  name  and  address  in  our  possession. 


Branch  Offices. 

In  your  last  issue,  Mr.  "  Erimus  "  is  kind  enough  to  suggest  that 
■manufacturers'  branch  offices  are  being  used  as  "umbrellas"  for 
shirkers.  No  doubt  Mr,  "  Erimus ''  has  taken  all  sides  of  the 
question  into  consideration  before  rushing  into  print :  if  so,  I 
shall  be  glad  to  hear  his  solution  of  the  problem — which  is  the 
problem  of  many  branch  office  men — how  is  it  passible  to  support 
one's  wife  and  meet  obligations  out  of  a  separation  allowance 
which  would  not  even  meet  the  rent  and  rates  account ,'  Does  Mr. 
"Erimus"  propose  that  such  duties  should  be  neglected,  or  ie  he 
prepared  to  guarantee  sufficient  income  .'  If  the  latter,  a?  soon  M 
the  guarantees  are  satisfactorily  fixed  up,  I  can  answer  for  one 
more  recruit. 

R.  M.  M. 
AiHjunt  \st,  1915. 


Electi'oiiiotalliirirJral  .4Hoys.— The  report  for  1!)14 

of  the  Swiss  Socii'lr  Electromctallurgiqne  Paul  Girod,  of  Neuchatel. 
whose  investments  and  works  are  chielly  situated  in  France,  and 
whose  production  is  closely  associated  with  the  armament  industry, 
shows  that  the  war  has  exercised  an  unfavourable  intiu<>nce  on  the 
financial  results.  Not  only  so,  but  the  convention  hitherto  exist- 
ing between  the  different  makers  of  alloys  has  "oeen  prrjudicially 
affected  by  the  war,  resulting  in  a  decrease  in  orders  and  causinff 
difficnlties  in  the  working  of  patents.  The  I'rcnch  Compagnie  dea 
Forges  et  Acirrics  ICIeotriques  (.Paul  Girod)  whose  share  capital  of 
£100,000  is  held  a  most  entirely  by  the  Swikb  company,  realised 
net  profits  of  *22,000  in  1914,  as  compared  with  £29,0'10  in  the 
previous  year,  but  the  parent  company  had  had  to  increase  the 
credit  granted  to  the  French  undertaking.  Since  the  close  of  1914, 
howc'er,  a  favourable  change  had  taken  pinoo,  the  credit  had  been 
oonsidorably  reduced  and  the  prospects  of  the  French  company 
were  good.  The  accounts  of  the  .Swiss  company  indicate  net 
profits  of  £7,200  on  an  ordinary  share  onpitiil  of  £180,000,  and 
this  sum,  together  with  the  balance  brought  forward,  and  the 
extraordinary  reserve  fund  of  £103.0(H>,  has  been  applied 
to  depreciation,  making  a  total  of  itl3l,00(iBet  aside  for  this 
purpose  for  191  i. 
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REVIEWS. 

The  Dynamics  of  Surfaces,  by  Prof.  Dr.  Med.  Leonor 
MicHAEMs.  Translated  by  W.  H.  Perkins,  M.Sc.  Lon- 
don :  B.  &  P.  N.  Spon,  Ltd.    1914.    Price,  48.  net. 

This  small  volume  is  the  piodiict  of  thte  new  school  of 
German  scientists.  It  is  characteri.'^ed  by  its  highly  .specialised 
nature.  Like  most  recent  Continental  productions,  it  des- 
cribes exhaustively  one  very  small  sub-division  of  scientific 
development.  The  work  is  intended  for  biologists,  but  the 
matter  is  treated  entirely  from  the  mathematical  standpoint, 
and  deals  with  surface  phenomena.  There  is  no  doubt 
that  this  useful  little  work  will  prove  of  great  interest 
to  the  more  advanced  scientists,  but  it  is  diflicult  to  believe 
that  present-day  biologists  will  have  the  necessary  mathe- 
matical knowledge  to  take  advantage  of  the  information 
ccntaiued  therein. 

The  author  states  in  his  preface  that  the  book  is  intended 
to  summarise  the  essential  points  in  the  theoreticnl  treatment 
of  surface  phenomena,  always  keeping  in  view  the  object  of 
applying  the  knowledge  obtained  for  biological  purposes. 
.\lthough  not  a  biological  work,  it  is  intended  for  biologists, 
.ind  is  written  from  their  point  of  view.  The  object  of  the 
hook  is  rather  to  give  an  account  of  the  principles  of  surface 
reactions,  so  as  to  enable  biologists  to  deal  with  such  problems 
more  fundamentally   than  they   have   done  hitherto. 

The  first  chapter  introduces  the  general  conception  of  a 
.surface,  and  defines  the  meaning  of  a  phase  according  to 
Willard  Gibbs.  Chapter  II  deals  with  the  phenomenon  of 
csi.rface  tension  from  the  mathematical  standpoint,  and  intro- 
liices  the  idea  of  surface  energy,  surface  contraction,  adsorp- 
III  in,  and  other  physical  conditions  well  known  to  biologists. 
I  hapter  III  discus.ses  the  electrical  forces  of  surfaces.  It 
introduces  the  new  well-known  principles  of  electromotive 
force,  the  conception  of  the  ion,  adsorption  potentials,  and 
other  electrical  phenomena  characteristic  of  surfaces. 

The  book  closes  with  a  short  appendix  devoted  to  the 
kinetics  of  surface  reaction.  There  is  both  an  author's  and  a 
subject  index.  The  matter  is  treated  clearly  and  concisely, 
and  is  suggestive  of  new  fields  of  scientific  investigation. 
The  mathematics  is  of  necessity  somewhat  complicated  and 
difficult  to  follow,  but  is  not  more  than  is  essential.  The  book 
as  a  whole  will  appeal  to  .students  of  the  later  school  of 
physical  chemi.stry,  who  have  some  biological  knowledge.  It 
will  be  useful  chiefly  to  those  who  desire  newer  branches  of 
research,  the  treatment  being  suggestive  rather  than  explana- 
tory. 

Elcmcntarii  Principles  of  Illumination  and  Artificial  Lighting, 
by  A.  Blok.  London  :  Scott,  Greenwood  &  Son.  Price, 
3s.  6d.  net. 

As  an  elementary  book  on  the  subject  of  its  title,  this  is 
one  of  the  most  successful  we  have  seen,  and  we  believe  that 
the  author  has  completely  filled  his  object  as  set  forth  in  the 
preface.  Almost  without  exception  the  theorems  and 
examples  are  simply  and  clearly  worked  out,  .so  that  those 
whose  mathematical  knowledge  is  not  very  wide,  can  read 
and  understand  all  that  is  put  before  them. 

The  work  commences  with  a  good  synopsis  of  the  contents, 
and  it  is  worthy  of  note  that  Mr.  Blok  introduces  at  the  outset 
an  index  to  the  tables,  symbols,  and  equations  contained  in 
the  body  of  the  book.  In  the  first  chapter  the  nature  of 
light  is  stated  in  a  manner  which  we  would  recommend  to 
many  of  those  who  endeavour  to  instil  into  others  an  under- 
standing of  the  subject,  for  the  simple  language  employed 
leaves  no  room  for  doubt.  In  this  chapter  is  included  an 
account  of  radiation,  and  we  do  not  remember  having  seen 
the  question  of  colour  treated  so  well  as  here,  save  in  a 
voluminous  American  work.  In  a  natural  sequence  units  and 
standards  are  next  considered.  We  think  that  the  author's 
comparison  between  a  watering  hose  and  illumination  is  most 
unhappy;  though  well-meaning,  it  by  no  means  conveys  the 
correct  impression.  The  mathematical  dissertation,  however, 
is  good  until  we  come  to  the  definition  of  the  lumen,  which 
is  slightly  involved.  The  relations  between  the  various  units 
of  illumination  are  well  set  out  in  a  separate  table,  and  the 
cosine  law  is  very  concisely  explained,  several  examples  being 
carefully  worked  out  in  order  that  there  may  be  no  mis- 
understanding. Intrinsic  brilliancy  is  next  treated  upon, 
after  which  mean  spherical  and  mean  hemispherical  inten- 
sities are  dealt  with :  here  the  author  presents  two  polar 
examples,  and,  unless  one  is  careful,  there  is  apt  to  be 
confusion  owing  to  the  elevation  of  one  unit  being  shown 
alongside  the  plan  of  another  totally  different;  but  for  this 
the  matter  is  very  clear.  A  description  of  light  .standards 
completes  the  chapter,  and  it  is  disappointing  to  note  that 
the  Fleming  Ediswan,  and  other  electric  standards  arc 
omitted. 

T"hc  methods  and  apparatus  used  in  illumination  measure- 
ments are  the  subject  next  dealt  with,  and  we  must  congratu- 
late the  author  upon  the  complete  manner  in  which  he  has 
dealt  with  this  portion,  the  general  remarks  being  especially 
interesting.  The  following  chapter  is  devoted  to  illumination 
calculations  and  is  worthy  of  close  study,  since  the  subject  is 
treatefl  in  a  thoroughly  practical  manner  and  is  not  over- 
burdened with  the  fine  mathematical  dis,sertatione  which  one 
often  finds  in  books  of  like  nature,  and  which  uusally  count 
for  little  owing  to  the  variation  of  conditions  which  occur  in 


practice.  The  examples  enable  one  to  appreciate  the  gene- 
ralities treated.  Point  by  point  and  flux  methods  are  clearly 
dealt  with,  but  we  think  that  the  author  has  been  unfortunate 
in  putting  forward  the  carbon  filament  glow  lamp  as  an 
example  for  finding  the  M.s.o.i'.,  since  a  student  is  apt  to 
forget  that  such  a  source  docs  not  give  a  symmetrical  distri- 
bution. Wo  are  ploa.sed  to  find  a  section  devoted  to  the 
explanation  of  the  fact  that  the  polar  curve  is  not  a  flux 
diagram,  a  point  always  difficult  for  a  layman  to  understand, 
and  often  a  stumbling  block  for  the  beginner.  Distinction 
is  also  made  between  total  flux  and  effective  flux,  but  tho 
example  on  page  80  is  somewhat  crude  and  the  final  state- 
ment on  that  page  is  open  to  argument.  It  is  interesting  to 
note  that  the  author  di.splays  an  example  of  flux  polar  paper, 
which  will  enable  the  uninitiated  to  follow  matters  more 
closely.  Blok's  method  of  determining  flux  is  also  detailed 
at  length.  We  do  not  care  for  the  reasoning  set  forth  with 
legard  to  the  disposition  of  lighting  points  as  given  on  the 
last  page  of  this  chapter,  especially  since  it  is  contrary  to 
pi-oved  ideas,  and  we  think  that  this  section  could  be  revised 
and  extended  with  advantage. 

The  next  section  treats  upon  the  derivation  of  polar  curves 
and  contains  many  novel  features.  With  regard  to  the 
radial  device  described,  we  would  say  that  we  have  used  a 
similar  contrivance  ourselves  and  found  it  most  effective, 
provided  the  supports  and  framework  are  well  designed, 
otherwise  errors  are  likely  to  occur  owing  to  the  stresses 
occasioned  by  the  mirrors ;  this  applies  more  particularly  to  a 
large  photometer.  We  do  not  understand  why  the  author 
should  find  it  necessary  to  determine  the  reflection  constant 
for  the  mirrors;  it  is  surely  a  simple  matter  to  insert  a 
standard  lamp  in  place  of  the  unknown  and  calibrate  the 
substandard  accordingly.  This  need  only  be  done  when  check- 
ing the  substandard  and  it  saves  unnecessai'y  labour  and  avoids 
sources  of  error.  The  chapter  on  shades  and  reflectors 
follows  and  contains  much  new  and  useful  information.  A 
visual  inspection  of  many  of  the  polar  curves  will  enable  one 
to  appreciate  the  inefficiency  of  some  of  the  so-called  "globes," 
especially  these  relative  to  gas  lighting. 

The  sections  relating  to  indoor  and  outdoor  illumination 
are  well  worth  study,  but  they  would  not  suffer  if  they  were 
con.siderably  amplified.  The  properties  of  illuminants  are 
well  treated,  and  the  information  relating  to  gas  lighting 
should  be  of  great  service  to  electrical  engineers  in  view  of 
the  frank  statements  of  the  author,  who  evidently  quotes  from 
experience.  Tlie  work  concludes  with  some  useful  tables  and 
a  good  index.  It  is  the  best  book  of  its  kind  that  we  have  yet 
seen  and  is  deserving  of  a  wide  circulation. 


Wireless  Telegraphy,  by  A.  B.  Eolfe-Maktin,  B.Sc.  London  : 
A.  &  0.  Black.    Price,  Ss. 

This  is  a  work  intended  for  the  average  student  of  electrical 
engineering  who  is  obviously  assumed  to  have  a  good  general 
knowledge  of  electrical  principles.  It  consists  of  some  248 
well-printed  pages  and  143  clearly-finished  illustrations.  The 
opening  chapter  deals  with  the  simpler  theoretical  principles 
of  electro-magnetic  waves  and  electrical  oscillations.  The 
general  theory  of  electric  waves  is  very  briefly  treated  and 
cnnfined  to  a  few  brief  statements  without  any  attempt  to 
formulate  a  concept  of  the  mode  of  transmission  of  ether 
waves  through  space.  Explanations  of  apparatus  and  methods 
of  working  are  aimed  at  throughout,  rather  than  general 
principles. 

The  matter  dealt  with  is,  on  the  whole,  judiciously  selected, 
and  the  theoretical  portion  is  certainly  commendably  terse 
and  lucid.  In  particular,  the  question  of  arranging  and 
dimensioning  the  low  frequency  circuit  in  transmitters 
operated  from  alternating-current  power  is  well  explained, 
though  many  text  books  conveniently  ignore  or  gloss  over 
this  matter.  In  the  more  practical  part  there  would  some- 
times appear  to  be  a  tendency  to  over-state  the  effectiveness 
of  devices  or  methods.  For  instance,  it  is  not  clear  on  what 
grounds  the  Marconi  continuous-wave  method  is  said  to  cover 
"  the  only  generator  which  has  given  satisfactory  results  in 
Inng-distance  work."  Neither  is  it  considered  that  the  state- 
ments made  regarding  alteration  of  damping  by  the  opening 
and  closing  of  gaps  in  rotary  dischargers  will  bear  close 
investigation. 

On  the  whole,  the  book  can  be  recommended  as  a  useful 
and  fairly  up-to-date  one  for  students. 


Reports  of  Experiments  on   Tungsten   Filament  Glow  Lamps 
carried  out  by  the  National  Physical   Laboratory.     Part 
I    and    II.      1913.     London  :    Crosby   Lockwood    &   Son. 
Price,  21s.  net. 
The  results  arrived  at  through  the  many  researches  carried 
out  by  tho  National  Physical  Laboratory  are  usually  of  con- 
siderable  service  and  of  great  interest,  but  we   are  inclineii 
to  think  that   the  report  now  before  us  is   all  too  brief,  so 
that  it  is  impossible  for  one  to  draw  a  definite  conclusion  as 
to  the  merits  or  demerits  of  the  lamps  under  consideration, 
save  in  one  particular. 

We  had  looked  for  an  exhaustive  treatise  that  would  have 
aided  large  buyers.  As  given,  only  four  makes  of  lanqis  cau 
b3  said  to  have  l)een  tested,  since  the  quantities  taken  in ' 
the  other  ca.ses  are  not  representative,  or,  if  so,  give  negative 
results.     Of  one  of  the  four,   the  batches  were  taken  from 
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lumps  (l<>livpi-e(l  to  War  Office  specification,  and  therefore  in 
only  tliii'e  rases  arc  the  tt^sts  any  criterion  of  the  niannfac- 
Uireis'  piDihiet.  For  obvious  reasons  the  raalies  ol  huiips  are 
not  spciilied,  and  from  the  iij;:ures  piveu  we  are  inelined  to 
thinii  that  the  makers  shouhl  be  firat^-fnl.  In  his  report,  Mr 
raU'i-son  points  out  that  it  is  inadvisal)le  to  draw  general 
con<'lusions,  and,  with  this  admission  before  us,  wo  do  not 
eomprehend  why  it  should  have  been  deemed  advisable  to 
make  the  publication. 

The  second  volume  of  the  reixirt  is  entirely  devoted  to  the 
admirable  curves  and  target  diafirams  which  represent  the 
whole  of  the  published  results,  and  they  bet<iken  nmch  tedious 
and  careful  work,  of  interest  to  but  a  narrow  circle. 

The  first  volujne  contains  the  text,  and  the  objects  of  the 
tests  are  set  out  as  (n)  To  obtain  data,  as  to  the  decree  of 
uniformity  existing  at  the  present  time  in  the  individual 
lamps  coiiiposing  batches  of  nietalljc  filament  Limps  of  (iiven 
iit.minal  ratings;  {b)  to  obtain  data  as  to  the  behaviour  of 
in.tallic  filament  lamps  on  hfe  tests,  mainly  with  a  view  to 
:i-rri  taining  the  value  of  watts  per  candle  on  life  test  which 
r. III,-;)!. .lids   to  a  given  candle-power  drop  after  1,000  hours. 

With  regard  to  (a),  the  striking  point  is  the  unreliability 
of  the  makers'  ratings,  and  we  are  inclined  to  think  that  if 
the.se  tests  were  rel>eated  now.  considerable  changes  would 
have  taken  place  owing  to  the  constantly  improving  methods 
of  manufacture. 

Object  {h)  seems  to  have  been  more  nearly  attained,  and 
Mr.  Paterson's  conclusions  are  indeed  interesting.  It  would 
appear  that  the  lamp-makers  are  very  modest  when  they 
inform  us  that  the  life  of  the  lamps  is  -1,000  to  1,.500  hours, 
tliough  tliere  are  fluctuations  in  individual  performances.  The 
arguments  set  forth  for  a  propcsed  life-test  .specification  are 
very  clear,  and  generally  we  agree  with  the  reasoning.  There 
is  but  little  doubt  that  the  report  has  been  of  aid  to  the 
manufacturers,  and  many  of  the  improvements  in  quality  are 
due  to  the  work  carried  out  by  our  National  laboratory.  We 
trust  that  time  and  money  may  be  found  to  repeat  the  experi- 
ments and  a  .similar  report  issued,  so  that  the  public  and 
others  may  gauge  the  progress  made,  and  draw  definite  con- 
clusions as  to  the  modern  tungsten  filament  lamp.  If  this 
may  be  done,  we  would  like  to  .suggest  that  it  would  be  desir- 
able to  adhere  to  the  same  denoting  letters  that  are  used  in 
this  report,  and,  also,  we. think  that  all  the  lamps  should  be 
purchased  in  the  open  market,  where  no  specification  eucli 
as  that  issued  by  the  War  Office  is  in  use. 

Electricity    in   Gases,    by  Prof.   J.    S.    Townsend.       Oxford  : 
University  Press.    14s.   net. 

It  is  noteworthy  that  text-books  on  this  and  allied  subjects 
are  tending  to  become  more  stable;  in  other  words,  there  is 
a  greater  absence  of  experimental  data  haphazardly  put 
together,  and  a  better  attempt  at  synthesis;  so  that  the 
student  is  gradually  becoming  able  to  obtain  a  connected  or 
bird's  eye  view  of  the  many  intricate  processes  involved,  and 
to  base  his  study  on  fundamental  conceptions  that  render 
such  study  intelligible.  Another  sign  of  the  times  is  that 
the  Electronic  Theory,  by  reason  of  the  basic  ideas  involved 
in  it,  is  being  increasingly  used  by  writers;  so  much  so  that 
many  text-bofiks  until  recently  regarded  as  standard,  and 
usually  full  of  irritating  problems  of  no  practical  use,  are 
already  obsolescent. 

The  present  work  is  the  author's  contribution  to  a  treatise 
in  six  volumes  dealing  with  the  electrical  properties  of  gases 
and  the  subject  of  radiation  in  general;  the  series  being  pro- 
posed some  three  years  ago  by  Prof.  Marx  and  conjointly 
worked  out  by  several  well-known  physicists. 

In  this  volume  the  author  limits  his  work  to  a  description 
of  the  conductivity  obtained  in  gases  at  ordinary  tempera- 
ture.s  and  at  pressures  ranging  from  atmospheric  to  those 
of  the  order  of  one  millimetre,  in  which  the  discharges  may 
be  explained  hy  the  theory  of  ionisation  by  collision ;  but  he 
includes  a  brief  description  of  the  principal  experiments 
on  cathode  rays  and  positive  rays  obtained  in  high  vacua. 
It  is  a  large  book — some  500  pages — and  very  little  has  been 
omitted  in  the  way  of  experimental  detail  relative  to  its 
subject.  Moreover,  the  author  possessee  the  faculty  of 
putting  the  gist  of  the  matter  under  consideration  into"  just 
the  correct  number  of  words— a  very  valuable  faculty  where 
students  are  concerned — with  the  eon.sequonce  that,  though 
h-'.  describes  great  numbers  of  experiments,  he  never  commits 
the  fault  of  wandering  into  side  paths  and  diverting  tlie 
reader's  atU-ntion  from  the  main  argument.  'I1ie  subject 
of  electricity  in  gases  is  one  that  requires  lucid  treatment. 
So  r/>mj)lex  is  it  that  experiments  very  carefully  con<lu(teil 
fiften  give  most  divergent  results  by  rea.son  of  the  number 
of  varialile  factors  involved.  In  working  out  the  currents 
which  are  generated  by  Rontgen  rays,  for  instance,  it  is 
neccjiHary  to  take  into  ronsideration  the  secondary  rays  which 
are  given  out  when  the  primary  rays  fall  \ipon  metal  sur- 
faces, or  when  they  pass  through  ariy  kind  of  matter.  The 
secondary  rays  nre  themselves  verj'  complicated  and  consist 
of  groups  of  raVB  differing  widely  in  penetrating  power.  Hence 
the  difliculty  of  experimental  research  and  of  obtaining  precise 
data — a  <li(ri<'iilly  which  is  a  universal  feature  of  this  portion 
of  electrical  science. 

The  author,  in  his  op«-ning  chapters,  deals  with  the  produc- 
tion and  motion  of  ions  in  gases,  the  vel(X:ity  of  ions  in  an 
electric  field,  the  diffusion  of  ions,  and  re-coinbinalion.  Tliere- 
ufter    he  di.scus.scs  the  determination   of  the   atomic  charge. 


Especially  interesting  is  hisuccount  of  the  variou.s  incthnd.'* 
f(u-  tlie  formation  of  clouds  in  gases,  and  of  Wilson's  method 
of  making  visible  the  paths  of  i<jnising  particles  in  a  gas  (tin' 
latter  being  accompanied  by  photographs). 

In  Chapter  VII  is  found  much  interesting  matter  on  recent 
determinations  of  the  charge  e,  Stokes's  formula,  Millikan's 
experiments  on  positive  and  negative  charges,  Rutherford  and 
Geiger's  determination  of  the  charge  on  an  a  particle  by  ii 
radio-active  substance,  Perrin's  determination  of  the  number 
of  molecules  per  cubic  centimetre  of  a  gas,  number  of  granules 
in  an  emulsion,  observati<in  of  Brownian  movement  and  its 
theory,  and  so  on.  A  fully-developed  chapter  is  that  dealing 
with  discharges  between  conductors  of  various  shapes.  Some 
of  the  subjects  considered  are  brush  discharges,  discharges 
between  .spheres  with  an  account  of  Bailie's  experiments,  dis- 
charge from  a  point  to  a  plane  with  Topler's  investigations 
of  point'discharges,  determinations  of  sparking  potentials  with 
I'esults  by  Kelvin,  De  la  Rue,  and  Miiller,  Bailie  and  Paschen, 
and  Carr,  the  efl'ects  of  different  gases  at  various  pressures 
on  sparking  potential,  discharges  between  co-axial  cylinders 
with  an  account  of  flaugain's  experiments.  Whitehead's 
experiments  with  alternating  forces,  and  so  on.  The  later 
chapters  have  to  do  with  discharge  tubes,  cathode  rays,  and 
nositive  rays. — W.J.C. 


OVER-SPECIALISATION. 


By  JOHN  MARKS. 


That  a  man  or  a  firm  wishing  to  succeed  to-day  must 
spec'alise  is  a  freely  accepted  axiom  ;  but,  in  the  opinion  of 
the  writer,  it  is  possible  to  carry  this  idea  to  such  lengths 
that  in  place  of  giving  a  constant  expansion  to  the  trade  of 
a  firm,  it  may  act  as  a  decided  restriction  on  their  earning 
capacity. 

This  war  has  shown  up  many  points  in  which  our  firms 
are  wanting,  and  amongst  these  points,  is  that  of  carrying 
specialisation  to  an  extreme  length.  Over  and  over  again 
requests  for  articles  which  have  usually  been  made  abroad 
have  been  met  with  the  reply  :  "  Oh,  that  is  out  of  our 
usual  line,"  even  when  quite  a  small  amount  of  accommoda- 
tion would  have  enabled  the  goods  to  be  manufactured  in 
commercial  quantities. 

The  writer  has  naturally  noticed  this  ai;titude  in  the  case 
of  his  own  calling  of  an  engineer  ;  but  the  opinions  of 
friends  in  other  lines  support  the  contention  that  our  intense 
national  conservatism  is  holding  back  our  enterprise  in  a 
good  many  directions.  Specialisation  is  absolutely  necessary 
if  one  is  to  sell  one's  products  in  the  open  market  ;  that  is 
not  contested,  but  is  it  necessary  at  the  same  time  to  refns" 
other  lines  of  business,  especially  lines  akin  to  our  own  ? 
Must  we  always  remain  men  of  one  idea  only,  instead  of 
applying  our  organising  talent;s  to  the  collection  under  our 
business  premises  of  two  or  more  lines,  each  of  which  is 
carried  out  and  prepared  for  the  markets  by  specialists,  and 
then  put  on  their  particular  markets  by  men  understanding 
those  particular  markets'  demands  ? 

That  this  is  by  no  means  incompatible  with  sound  busi- 
ness is  capable  of  proof  by  reference  to  more  than  one  great 
engineering  firm  in  this  country  which  handle  in  a  highly 
successful  manner,  propositions  as  wide  apart  as  textile 
machinery,  hydraulic  work,  and  the  manufacture  of  elec- 
trical and  cbemical  works  plant. 

On  the  other  hand,  we  had  the  spectacle  of  one  celebrated 
specialist  motor-car  firm  having  to  hang  up  its  production 
for  about  three  months  last  March,  owing  to  the  fact  that 
the  season's  demands  had  been  more  than  met  at  that  date. 
Now,  although  the  partial  shut-down  did  not  last  the  full 
three  months,  it  was  necessary  to  dispense  with  several 
thousand  workmen,  and  it  caimot  be  denied  that  during  the 
partial  ccs.sation  of  output  the  firm  were  not  making,  but, 
on  the  contrary,  must  have  been  spending,  money. 

Another  example  of  this  kind  which  the  writer  witnessed 
occurred  to  a  firm  with  which  he  was  in  close  personal 
touch.  The  firm  started  as  a  general  engineering  works, 
and  got  together  n  really  nice  trade  in  general  work,  and  in 
two  or  three  small  lines  wliicli  were  constant  and  fairly  ])ro- 
litable.  After  a  time  they  entered  another  field  of  the 
engineering  trade,  largely  at  the  rcquept  of  an  influential 
agent.  This  trade  was  nursed  by  the  agent,  and  the  whole  of 
the  clever  brains  of  the  establishment  wore  brought  to  bear  on 
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the  problem  of  turning  out  a  first-class  product  in  the  new 
line  of  business. 

Naturally  these  combined  efforts  resulted  in  a  large 
expansion  of  trade  ;  the  works  were  enlarged  considerably, 
new  plant  was  laid  down  to  cope  with  the  special  line,  and 
all  went  as  well  as  could  be  desired.  Space  being  required  for 
the  new  line,  the  older  and  smaller  lines  were  gradually  obliged 
to  give  way,  and  two  of  them  were  disposed  of  to  another 
firm. 

This  state  of  things  continued  for  quite  three  years,  and 
then  for  a  period  of  about  five  months  the  special  line  was 
very  badly  hung  up  owing  to  a  war  putting  a  damper  on  that 
particular  trade.  The  trade  in  the  new  line  had  been  largely 
foreign,  and  in  consequence  the  Home  Market  had  been 
neglected,  and  no  advertising  done  ;  consequently  the  firm 
were  hardly  in  a  position  to  claim  that  they  were  an 
accepted  firm  in  that  particular  line,  for  they  were  practically 
unknown  in  the  Home  Market. 

Naturally  the  extensions  which  had  been  made  to  cope 
with  the  great  increase  in  the  special  line  left  the  firm  with 
a  heavy  standing  or  oncost  charge,  whether  few  or  many 
machines  were  turned  out,  and  in  the  period  of  slackness 
this  was  found  to  be  a  very  heavy  charge  on  the  firm's 
financial  resources. 

Happily,  about  this  time  the  proprietor  of  the  old  lines, 
which  had  been  passed  on  to  another  firm,  signified  that  he 
was  very  anxious  for  the  firm  to  take  up  their  manufacture 
again,  and  offered  attractive  terms  to  induce  them  to  do  so  ; 
this  was  an  extremely  fortunate  turn  of  events,  and  the  firm 
took  the  chance  gladly. 

It  is  to  the  procedure  in  this  matter,  however,  that  the 
writer  wishes  to  call  particular  attention.  The  mistake  was 
not  again  made  of  considering  this  work  as  of  little  value. 
A  draughtsman  was  put  at  the  head  of  the  work,  and  given 
the  old  staff  of  men  to  work  with.  He  was  instructed  that 
he  was  to  act  as  works  manager  for  that  particular  portion 
of  the  firm's  products,  and  that  he  was  to  carry  out  the  work 
as  a  specialist ;  that  his  time  was  to  be  devoted  to  devising 
the  quickest  and  best  methods  of  getting  the  work  through  ; 
that  any  special  tools  or  jigs  he  required  would  be  made  or 
procured  for  him  ;  and  that  as  soon  as  the  foreman  and 
himself  had  got  the  matter  into  a  regular  swing,  he  was  to 
see  what  improvements  he  could  introduce,  and  to  ask  for 
other  draughtsmen  or  clerical  assistance  as  soon  as  he 
required  such. 

This,  of  course,  was  simply  specialising  in  that  particular 
line,  and  merely  necessitated  a  little  organisation  to  put  the 
work  into  effect. 

The  results  were  what  had  been  looked  for  ;  better  manu- 
facturing than  occurred  in  the  previous  days,  and  hence  a 
more  rapid  output  and  quicker  turnover,  as  well  as  an 
enhanced  profit  on  each  machine  sold.  In  discussing  the 
matter  with  the  general  manager  of  the  factory  some  two 
years  afterwards,  the  writer  was  assured  that  never  again 
would  the  mistake  be  made  of  allowing  work  to  go  away 
from  the  firm.  "  If  others  can  specialise  in  it,  so  can  we," 
declared  the  manager.  "  It  only  requires  a  little  thought 
and  a  little  intelligent  organisation." 

He  also  stated  that  though  the  special  line  had,  after  its 
period  of  slack  trade,  picked  up  again  as  wonderfully  as 
ever,  yet  they  took  care  to  keep  the  old  lines  in  their  own 
special  way  quite  up  to  date  ;  adding  :  "  if  ever  we  are 
slack  again  in  our  engine  shops  this  work  will  always  earn 
a  little  more  than  bread  and  butter,  to  keep  us  together 
until  times  mend  again." 

This  policy  was  then  supported  by  advertising  in  the  re- 
cognised trade  papers,  in  order  to  develop  the  home  trade. 

Another  feature  which  followed  in  the  track  of  this 
policy  was  that  the  firm  invented  special  tools  for  carrying 
out  certain  of  their  engine-building  operations  more 
expeditiously. 

When  these  tools  had  been  thoroughly  well  tried,  by  use 
in  their  own  shops  on  a  commercial  scale,  they  laid  out 
special  shops  and  machines,  and  put  the  tools  on  the  market, 
both  to  their  own  profit  and  the  benefit  of  the  trade  in 
general.  This  new  department  was,  however,  run  by  special- 
ists on  that  particular  work. 

The  proof  of  the  success  or  otherwise  of  the  policy  is 
found  in  its  results.  When  the  first  slump  in  their  foreign 
trade  occurred  the   firm  in  question  were  employing  200 


men  ;  within  two  years  of  the  adoption  of  the  newer  policy 
the  number  had  doubled,  and  after  five  years  more  when 
the  tjol  department  was  manufacturing  for  the  general 
market  the  employi'3  were  over  1,000. 

Specialisation  we  must  have,  but  specialisation  which 
means  the  stagnation  of  all  talents  except  one  particular  set 
is  not  the  correct  policy. 

The  directing  heads  of  a  firm  should  use  their  energies 
and  experience  in  so  organising  matters,  that  every  depirt- 
ment  is  managed  and  run  by  specialists. 


THE    SUSPENSION    OF    A    CONTRACT. 


[from  our  legal  contributor.] 


Thkre  are  probably  many  manufacturers  up  and  down  the 
country  who  are  concerned  at  the  present  moment  with 
problems  raised  by  the  suspension  of  contracts.  However 
desirable  a  multiplicity  of  remunerative  contracts  may  be 
in  the  piping  times  of  peace,  there  are  many  reasons  why  it 
may  be  desirable  not  only  to  refuse  new,  but  to  suspend  old, 
agreements,  for  a  certain  or  uncertain  time.  Scafcity  of 
labour,  the  rise  in  price  of  materials,  the  difficulty  of 
obtaining  from  abroad  goods  which  are  indispensable  for 
the  proper  completion  of  the  work — all  these  are  factors  which 
may  render  suspension  desirable  from  the  purely  business 
point  of  view.  But  other  forces,  not  less  cogent,  are  also  at 
work.  Your  patriotic  employer  who  desires  to  devote  part 
of  his  works  to  the  manufacture  of  munitions  of  war  may 
find  himself  hampered  by  the  necessity  for  fulfilling  his 
obligations.  In  the  event,  however,  of  a  way  out  being 
found  by  amicable  arrangement,  the  energies  of  his  staff 
may  be  devoted  to  the  pressing  needs  of  the  nation. 

The  question  is  :  How  can  a  contract  be  suspended  ?  It 
may  be  taken  that,  generally  speaking,  it  is  not  competent 
to  either  party  to  declare  the  contract  suspended  because  of 
the  war.  Unless  (which  is  very  unlikely)  there  was  a  special 
clause  prescribing  rights  and  liabilities  on  postponement 
owing  to  war,  the  parties  must  come  to  an  arrangement 
between  themselves.  Mutual  consent  is  of  the  essence  of 
such  an  arrangement. 

To  narrow  the  scope  of  our  discussion,  let  us  consider 
how  best  a  contract  drawn  up  in  accordance  with  a  well- 
known  form  can  best  be  varied  or  modified — noting  some 
of  the  points  which  must  receive  consideration. 

Take,  for  instance,  the  form  of  model  general  conditions 
for  electricity  works  contracts  approved  by  the  Institution 
of  Electrical  Engineers.  That  form  provides,  by  Clause  37, 
that  the  purchasers  must  pay  to  the  contractor  "  all  reason- 
able expenses  arising  from  suspension  of  works  by  order  in 
writing  of  the  purchasers  or  the  engineer,  unless  such  sus- 
pension be  due  to  some  default  on  the  part  of  the  contrac- 
tor." The  "  suspension "  referred  to  in  this  clause  is  not 
the  suspension  with  which  we  desire  to  deal,  inasmuch  as  it 
would  be  ordered  by  the  engineer  and  could  not,  apparently, 
be  decreed  by  anyone  else. 

Let  us  consider  some  of  the  more  important  clauses  to  see 
what  must  be  provided  for. 

I'.y  Clause  38  it  is  provided  that  "  the  works  shall  be 
completed  on  the  site  and  ready  for  beneficial  use  or  for 
testing  by  the  date  named  under  each  section,  or  by  such 
other  date  (if  any)  as  may  be  incorporated  in  the  contract." 
It  is  obvious  that  the  suspension  of  the  contract  will  make 
it  necessary  to  vary  the  date  of  completion.  If  the  com- 
pletion is  originally  fixed  as  by  the  above  clause,  it  will  be 
necessary  to  recite,  in  the  suspensory  agreement,  that  the 
work  was  to  have  been  completed  within  so  many  weeks  or 
months  from  the  commencement  of  the  works  and  to  pro- 
vide, in  the  body  of  the  agreement,  that  "  the  works  shall 
be  completed  within months  of  the  date  of  commence- 
ment but,  in  estimating  this  period,  no  account  shall  be 
taken  of  the  time  elapsing  between  the  date  of  the  suspensory 
agreement  and  the  date  by  which  the  engineer  shall  have 
given  at  least  one  month's  notice  in  writing  for  the  work  to 
be  completed."  To  foresee  the  date  of  the  conclusion  of 
the  war  were  impossible,  and  it  will  therefore  be  best  to 
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leave  the  date  of  completion  entirely  open — subject  to  the 
discretion  of  the  engineer. 

Provision  must  also  be  made  for  the  covering  up  and 
protection  of  unfinished  work,  and  for  the  settlement  of  the 
question  who  shall  pay  for  such  protection,  and  who  shall 
be  liable  for  the  maintenance  of  such  work  during  the 
suspensory  period.  Further,  inasmuch  as  unfinished  work 
might  not  fall  to  be  paid  for  under  certificate  pursuant  to 
Clause  ;U,  the  contractor  will  probably  desire  to  secure  the 
insertion  of  a  clause  whereby  unfinished  work  shall  be 
measured  and  paid  for  forthwith. 

With  regard  to  materials  brought  on  to  the  site  for  the 
purposes  of  the  works.  Clause  :'.'  provides  that  they  : 
"  Shall  from  the  time  of  their  being  so  brought,  vest  in  and 
be  the  property  of  the  purchasers  (in  other  words,  the 
employers)  until  the  completion  of  the  contract."  It  is 
conceived  that  if  a  suspensory  contract  is  entered  into  it 
would  be  fair  to  provide  that  the  contractor  shall  be  paid 
for  all  materials  delivered.  Such  materials  as  are  not  likely 
to  deteriorate  can  be  stored  on  the  site  or  elsewhere,  and 
provision  can  be  made  as  to  who  shall  bear  the  cost  of  cart- 
ing, storing  and  re-carting  when  work  is  resumed. 

As  to  perishable  materials,  e.g.,  cement,  Ac,  an  arrange- 
ment must  be  made  under  which  the  contractor  shall  be  at 
liberty  to  take  them  back  for  use  elsewhere,  and  if  he  is 
under  contract  with  merchants  to  deliver  such  materials  on 
the  site,  he  must  be  enabled  to  cancel  those  contracts — 
the  necessary  compensation  being  paid  either  by  him  or  the 
purchasers  in  accordance  with  the  terms  of  the  suspensory 
agreement. 

Inasmuch  as  the  contractor  will  inevitably  sustain  other 
losses  which  cannot  be  very  accurately  estimated  in  money, 
it  may  also  be  necessary  to  provide  for  the  payment  to  him 
of  some  definite  sum  to  provide  compensation  for  loss  of 
profits. 

Another  matter  to  which  the  attention  of  those  who  draft 
a  suspensory  agreement  must  be  directed  is  the  change 
which  is  nearly  sure  to  take  place  in  the  cost  of  labour  and 
materials.  After  the  lapse  of  a  year  or  more — especially  in 
war  time — the  cost  of  labour  and  material  may  be  altered 
to  the  prejudice  of  a  contractor  who  is  tied  down  to  the 
original  schedule  of  prices  and  bills  of  quantities  upon  which 
his  tender  was  based.  It  should,  therefore,  be  provided 
that  upon  resumption  of  work  the  prices  shall  be 
reconsidered  in  the  rate  of  current  cost  of  material  and 
labour,  and  the  amount  to  be  paid  to  the  contractor  varied 
accordingly.  A  final  clause  would  provide  that,  subject  to 
the  terms  and  conditions  of  the  suspensory  agreement  the 
original  contract  shall  remain  in  full  force  and  effect. 


BUSINESS   NOTES. 


Baiiki'iiptcy  IM-Ofet'diiiji'S. — .John  iioui/r,  electrician, 
3,  GroBveaor  Street,  Chester. — At  the  Chester  Bankruptcy  Coort  on 
Joly  27th,  before  Mr.  Registrar  Farmer,  the  public  examination 
took  place  of  John  Boult,  48,  Upper  Hope  Place,  Liverpool,  and 
John  Hugh  Bolt,  6,  Pepper  Street,  Chester,  carrying-  on  busineBS 
together  in  co  partnership  under  the  style  or  firm  of  John  Hoult,  at 
3,  Grosvenor  Street,  Chester,  electricians.  The  gross  liabilities 
were  returned  at  £620,  and  were  expected  to  rank  for  dividend  at 
£605.  The  assets  were  estimated  to  produce  £riSO,  leaving  a 
deficiency  of  £25.  The  cause  of  failure,  as  alleged  by  debtors,  was 
insafflcient  capital,  the  war  aefecting  cash  sales  at  shop,  and  cost 
of  aitiona  against  the  Arm.  The  separate  estate  of  Mr.  John  Boult 
showed  gross  liabilities  £1,519,  estimated  to  rank  for  dividend  at 
£I,1H7.  The  assets  were  estimated  to  produce  £801,  leaving  a 
deficiency  of  £086.  The  cause  of  failure  alleged  by  debtor  was  the 
strike  of  three  months'  duration  in  the  sammor  of  llill,  and  the 
war  following,  with  a  Iobk  on  the  Chester  liusinesp,  in  which  he 
invested  £100.  The  separate  oBtate  of  Hugh  Bolt  showed  hia 
liabilitieB  were  expected  to  rank  at  £50.  There  was  a  deficiency 
of  £4.1.  The  examination  was  closed,  subject  to  the  nsual 
formsllticB. 

Henhv  Gko.  WuKiHT,  6'.l,  Illaokboy  I.anc,  Wood  (Jreen,  N.--An 
application  for  an  order  of  discharge  wh4  made  on  'l'uo«1ay  last 
week  to  Mr.  R<>gi)-trBr  Linklatnr  on  behalf  of  Henry  (Joo.  Wright. 
Mr.  E;erton  S.  Grey,  Oflioial  Receiver,  reported  that  the  debtor 
petitioned  the  London  Bankraptoy  Court  in  March,  1912,  to  avoid 
a  committal  order.  The  provable  debts  amounted  to  £392  ]:\i  M  , 
and  there  were  do  asBets  in  the  estate.  li  is  Honour  granted  an 
order  of  discharge,  eubjeot  tO  judifment  for  £15,  to  bo  paid  within 
iieven  days, 


William  Walker  (trading  as  David  Smith  &  Co.). — An  order 
of  discharge  was  made  on  July  Ist,  varying  the  order  made  on 
December  15th,  1914,  the  bankrupt  being  required  to  consent  to 
judgment  against  him  for  the  snm  of  .£1,  and  costs  £1  10s.  before 
his  discharge  takes  effect, 

Liiiuidations. — Spanish  National  Submarine  Tele- 
graph Co.,  Ltd.— A  meeting  will  be  held  at  106,  Cannon  Street, 
E.G.,  on  September  lEth,  at  12.15  p.m.,  to  receive  an  account  of  the 
winding  up  from  the  liquidator. 

Adnil  Electric  Co.,  Ltd. — A  petition  for  the  winding  up  of 
this  company,  presented  by  Messrs.  A.  E.  &  A.  C.  Wheeler  (Acme 
Electrical  Manufacturing  Cj.,  Tottenham),  is  to  be  heard  on 
Ojtobsr  ;9th. 

Consolidated  Diesel  Engine  MANurACTiiREHS,  Ltd.— A  first 
and  final  dividend  of  20e.  in  the  £  is  payable  on  August  17th,  at 
General  Buildings,  Aldwych,  London. 

BALonE  Enginebbino  AND  Sui'i'LY  Co,  Ltd. — A  meeting  of 
creditors  is  to  be  held  on  Thursday,  .\ugust  12th,  at  11  o'clock,  at 
the  ofiices  of  Messrs.  Strong  &  Bolden,  70,  Graceohurch  Street,  E.G. 

Catalogues  and  Lists. — The  Electric  and  Geneeal 

Works,  Ltd.,  15,  Victoria  Stree'-,  S,W.— Price  list  of  electrical 
apparatus,  covering  switches,  circuit-breakers,  ironclad  switch- 
gear,  oil  switches,  horn-type  line  switches  and  lightning  arresters, 
and  fuses,  in  great  variety.  We  are  informed  that  these  apparatus 
are  made  by  a  Swiss  firm,  'nto  the  constitution  of  which  no  German 
interest  enters,  the  capital  being  wholly  French  and  Swiss. 

Hotpoint  Electric  Heating  Co.,  38,  Poland  Street,  Oxford 
Street,  W. — Folder  relating  to  the  new  hotpoint  grill  stove,  "  El 
Grilstovo,"  and  the  hotpoint  irons,  which  have  been  reduced  in 
price  ;  also  folder  describing  the  "ElRangeo"  electric  cooker. 

Westminster  Tool  and  Electric  Co.,  Ltd.,  Suffolk  House, 
Laurence  Pountney  Hill,  London,  E.C — Illustrated  folder,  giving 
a  ''  Business  Chat,"  relating  to  the  "  Westool  "  electric  drill,  and  a 
note  of  prices. 

The     (ieriuaii    Cable     Makers"     Syndicate. — The 

syndicate  of  German  cable  makers,  which  on  the  outbreak  of  the 
war  was  provisionally  prolonged  to  the  spring  of  1915  and  then  to 
the  autumn,  has  again  been  extended  to  the  end  of  this  year. 
The  chairmanship  is  continued  by  Herr  Berliner,  general  director 
of  the  Bergmann  Electricity  Works  Co. 

Book  Xotiees. — Halifax  :  A  Commercial  and  Industrial 
Centre,  1915.     London  :  Sell?,  Ltd.     Price  l's.  6d. 

"Wireless  Time  Signals  :  Ridio-Telegraphio  Time  and  Weather 
Signals,  transmitted  from  the  Eiffel  Tower,  and  their  reception." 
London  :  E  &  F.  Spon.     Prije  Ss.  68.  net. 

Trade  Announcement.  —  The  business  of  Me.  .Tohn 

Boult,  electrical  engineer,  3,  Grosvenor  Street,  Chester,  ia  being 
offered  for  sale  as  a  going  concern. 


LIGHTING  and  POWER  NOTES. 


Aberdeen. — In  .Tune  the  units  generated  at  the  Cor- 
poration generating  station  showed  an  increase  of  108,510  over  the 
corresponding  month  of  last  year. 

Arn'entina.  —  The  municipal  authorities  of  Lincoln 
(Province  of  Buenos  Ayres)  and  the  representatives  of  the  Gas- 
motoren  Fabrik  Diutsche  Co.  have  signed  a  contract,  whereby  the 
latter  assumes  the  lease  for  a  term  of  five  years,  of  the  electric 
light  and  power  stations  and  the  waterworks  belonging  to  the 
municipality.  The  leasing  company  has  taken  formal  possession 
of  these  installations.  The  contract  is  aii  rrfi'ivtulinii,  subject  to 
confirmation  by  the  Municipal  Council. — Itiriew  of  (lie  Jiitrr  Plate, 

.4tlierton. — Mill  Driving.— The  new  No.  2  Mill  of 

the  Laburnum  Spinning  Co.  is  almost  fully  equipped,  and  the 
shareholders  had  an  opportunity  of  going  through  the  place  after 
the  half-yearly  meeting  last  week.  The  mill  ia  electrically  driven, 
the  current  being  taken  from  the  South  Lancashire  Tramways  Co.'s 
generating  station,  through  the  local  r.D.C.  The  B.T.H.  Co. 
supplied  the  electric  motors,  and  Messrs.  John  Collier  &  Co.  the 
cables. 

Australia.— The  Castlemaine  (V.)  H.O.  has  provisionally 
accepted  a  tender  for  public  electric  lighting  for  10  years. 

The  Shire  Council  of  Korumburra  (V.)  is  extending  its  electric 
lighting  plant. 

The  South  Australian  Railways  Commissioaer  is  applying  to 
local  undertakings  for  a  supply  of  electricity  for  lighting  the 
Wallaroo  nhunting  yards. — .\<ist.  Mhiimi  Stiimiard. 

Rradl'ord. — ^'l.AR's    Financial  IJE.-^iii.r. — The  annuiil 

statement  of  the  city  treaaurer.  bh  ngnrdu  the  electricity  workd 
shows  —Incline,  £147.583;  working  exponseB,  £71,587:  gross 
profit,  i;75,'.l9('>  ;  interest  on  loans,  kc,  £24,460  ;  provision  for  re- 
payment of  debt,  £32.681  ;  and  surplus  for  the  year,  £I8,!<55.  The 
expenditure  out  of  loans  on  the  electricity  works  was  £43,838, 
making  the  total  expenditure  on  the  undertaking  £1131,284,  of 
which  £4J^,5!)|  roprcRentB  loans  repaid  and  sinking  fund  in  hand, 
leaving  n  net  debt  on  the  undertaking'  nf  i  5o:i.()90, 
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Bri<i,iitoii. — Year's    Working. — The    report    of    Mr. 

John  Christie,  the  boroufirh  electrical  enfrineer,  on  the  working  of 
the  electricity  department  for  the  year  ended  March  laat,  shows  a 
decreased  output  sold  of  some  half  million  units  as  compared  with  the 
previous  year,  this  bein?  due  mainly  to  restricted  lierhtinfr.  The  units 
Bold  were  10,214,436.  The  revenue,  £93,8611, wasadecrease  of  .t4,244; 
working  expenses  absorbed  £50,903,  leaving  a  gross  profit  of 
£42,1166,  and,  after  providing  for  capital  charges,  there  was  a  net 
deficit  of  £1,354,  as  against  a  surplus  of  £:^,342  in  the  previous 
year.  The  works  costs  per  unit  sold  were  'TSd.,  against  'Tld.  ;  coal 
cost  more,  but  more  efficient  operation  reduced  the  weight  per 
unit  to  3  ;i7  lb.,  as  against  4  06  lb.  The  output  for  private  power, 
heating  and  cooking  increased  by  121,041  units,  and  bulk  supply  to 
Aldrington  by  5,0O0  units,  but  this  supply  will  probably  be  trans- 
ferred to  the  Hove  undertaking  shortly.  The  maximum  load  was 
4,960  KW.,  and  the  load  factor  23  5  ;  the  generating  plant  capacity 
was  8,500  KW. 

The  Corporation  Lighting  Committee  has  decided  that  the  fol- 
lowing special  clause  shall  be  inserted  on  all  official  orders  for 
goods  issued  from  the  electricity  department : — "  The  condition  of 
this  order  is  that  the  eroods  eapplied  have  not  been  manufactured 
in  Garmany  or  Austria." 

Carlisle. — Year's  "Working. — The  result  of  the  last 
year's  working  of  the  electrical  undertaking  was  a  small  profit  of 
£76,  as  against  £209  loss  in  the  previous  year.  The  war  affected  the 
business  of  the  undertaking  considerably,  although  3,470,492  units 
were  sold,  as  against  3,140,4.'i7  units  in  the  previous  year,  the 
maximum  load  and  load  factor  being  2,018  KW.  and  ]ir6  per  cent, 
respectively,  as  against  1.914  KW.  and  18'45  per  cent.  The  total 
revenue  was  £21,404  :  while  the  working  costs  were  £18,063 
(£1,000  less  than  in  1913-14),  and  the  gross  profit  £8,:i41,  compared 
with  £7,161.  The  benefit  of  the  new  turbine  plant,  recently 
described  in  our  pages,  was  not  fully  experienced  during  the  year, 
and  this  will  bs  more  than  counterbalanced  by  additional  costs  this 
year. 

Chelmsford.— Street  Lic4HTING. — The  T.C.  has  agreed 
to  a  rebate  at  the  rate  of  £350  per  annum  from  the  Electric  Supply 
Corporation's  accounts  for  the  period  during  which  the  diminished 
street  lighting  remains  in  force.  Consideration  of  the  account 
for  the  year  ended  June  30th  has  been  adjourned  until  a  report 
has  been  received  upon  negotiations  with  the  Electric  Supply  Cor- 
poration regarding  the  payment,  if  any,  for  the  period  for  which 
the  whole  of  the  street  lamps  remained  extinguished. 

Chester. — Year's  Working. — The  annual  report  of  the 
electricity  undertaking  for  the  year  ended  March  26th  last  shows 
that  the  gross  profit  was  £12,483.  and  the  net  profit,  after  meeting 
financial  charges,  was  £3,194  ;  £6,933  had  been  contributed  ont  of 
revenue  to  the  capital  expenditure  ;  £1,118  to  the  lamp  rate  i  and 
a  balance  of  £1  358  carried  forward.  The  auditor's  report  states 
that  after  debiting  interest  and  sinking  fund  charges  on  loans,  and 
the  revenue  contributions  to  capital  expenditure,  and  allowing 
■632d.  per  unit  for  the  sale  of  electricity  generated  at  the  hydro 
works,  the  surplus  for  the  year  was  £2,974. 

The  T.C.  has  decided  to  purchase  three  electric  2 -ton  wagons  for 
the  removal  of  refuse,  the  cost  being  met  by  four  annual  payments 
of  £800.  It  was  stated  that  this  mode  of  traction  would  result 
in  a  saving  of  £124  a  year  over  the  system  now  in  use. — Lirerjjiwl 
Daily  Post. 

Dublin. — The  small  electrical  contractors  are  com- 
plaining that  the  recent  order  of  the  Electric  Lighting  Committee 
as  to  rates  of  charge  will  have  the  effect  of  destroying  their  busi- 
ness, stocks  of  electrical  goods  being  left  on  their  hands.  It  is 
proposed  that  some  arrangement  should  be  entered  into  with  the 
Committee. 

Ealinif. — Price  Increase. — The  T.C.  has  agreed  to  a 
10  per  cent,  increase  in  the  price  of  current  after  the  September 
quarter.  The  engineer  estimates  that  the  coal  costs  during  the 
winter  wiU  probably  be  increased  by  about  £3,000. 

Ediuburn'h. — New  Po-sver  Station. — The  Corporation, 
on  the  recommendation  of  the  Electric  Lighting  Committee,  has 
decided  to  accept  the  estimate  of  £5,727  for  the  foundations  for 
the  new  generating  station  at  Portobello  ;  it  was  stated  that  in  the 
opinion  of  the  superintendent  of  works  it  would  take  six  months 
to  complete  the  foundations,  and  in  view  of  their  responsibilities 
it  was  urgent  that  they  should  adopt  the  recommendation,  which 
came  in  for  considerable  criticism. 

Erith.— Plant  Extension. — The  U.D.C.  has  adopted 
the  proposals  of  the  engineer  for  the  extensions  at  the  electricity 
works,  mentioned  in  a  recent  issue  of  the  Electbical  Review, 
and  has  decided  to  apply  to  the  L.6.B.  for  a  loan. 

(iiilliiin-hiim  (Keut).— As  there  is  only  a  credit  of  about 
£200  on  the  mains  and  services  loan  account,  the  T.C.  has  decided 
that  no  mains  extensions  be  taken  in  hand,  and  to  reserve  the 
whole  of  the  £200  for  services. 

Gloucester.  —  Annual  Accounts. — The  last  year's 
working  of  the  electricity  department  shows  revenue  amounting  to 
£15  562,  as  compared  with  £15,125  in  the  previous  year.  The 
working  expenses  were  £7,540,  and  the  gross  profit  £8,022,  cr>m- 
pared  with  £7,616  in  the  year  1913-14.  The  net  profit  was  £904, 
as  against  £595  in  the  previous  year.  The  additions  to  consumers 
and  to  the  connected  load  were  only  about  half  of  the  usual 
average.  Of  the  net  surplus  £363  has  been  appropriated  to  capital 
expenditure,  and  £550  has  been  carried  forward,  increasing  the 
balance   brought  forward  to   £1,30,5.    The  output  of  the  works 


increased  by  85,000  units,  the  sales  for  power  purposes  exceeding  for 
the  first  time  those  for  private  lighting  and  domestic  supplies. 
Having  regard  to  the  increase  in  the  price  of  coal  and  the  payment 
of  a  war  bonus  to  the  employi'a,  an  addition  of  £1,600  or  £l,80o 
to  the  working  cost  is  contemplated  in  the  current  year,  but  the 
question  of  raising  the  tariff  to  consumers  has  been  postponed. 

Harrogate. — Extension    of    Supply    Area. — As    a 

result  of  the  recent  granting  of  a  provisional  order  to  the  T.C.  an 
additional  supply  area  of  about  25  square  miles  of  rural  district 
has  been  obtained,  although  the  order  does  not  come  into  forje 
until  after  the  war.  The  compulsory  areas  are  small  districts  in 
Pannal,  where  mains  have  already  been  laid  under  the  general 
Act  of  1909,  and  some  30  or  40  consumers  are  now  being  supplied. 

Ilford. — The  U.D.C.  has  received  the  sanction  of  the 
B.  of  T.  to  the  provision  of  electricity  generating  plant  in  associa- 
tion with  the  refuse  destructor. 

Irlain. — ^E.L.  Sche.me. — Although  the  prov.  order  for 
the  supply  of  electric  light  has  been  obtained,  it  is  not  expected 
that  the  U.D.C.  will  take  any  steps  to  give  effect  to  it  until  after 
the  war. 

RiiiU'Ston-on-Thanies.— Year's  Working.  — Further 
increases  in  the  charges  for  current  have  been  made  by  the  Cor- 
poration in  view  of  the  heavy  deficit  on  the  past  year's  working  of 
the  undertaking.  According  to  the  report  of  the  borough  electrical 
engineer,  the  deficit,  after  repayment  of  capital,  amounts  to  £1,295 
compared  with  £720  in  the  previous  12  months.  The  net  total  loss 
on  the  whole  period  of  working  amounts  to  £18,119  ;  in  the  years 
11104, 1905  and  1 906  only  was  there  a  surplus  after  payment  of  capital 
charges.  The  engineer  states  that  the  year's  working  was  obviously 
prejudicially  affected  by  the  war,  principally  by  the  compulsory 
shutting  down  of  all  outside  lighting.  At  the  meeting  of  the  Cor- 
poration last  week,  Alderman  ,Lyne  said  the  idecrease  in  revenue 
had  been  almost  entirely  in  shop  lighting.  One  solution  of  the 
difficulties  was  that  they  should  sell  the  concern  ;  they  could,  un- 
doubtedly, get  offers  in  normal  times,  but  under  existing  circum- 
stances no  company  could  be  started  to  take  it  over.  The 
additional  increased  charges  were  estimated  to  brir;;'  in  another 
£2,088,  leaving  a  deficit  this  year  of  £200.  During  tlie  course  of 
his  speech  Alderman  Lyne  said  that  if  all  the  plant  at  the  works 
had  been  driven  by  oil,  they  could  have  reduced  the  cost  of  fuel  by 
£1,759,  the  cost  of  oil  fuel  being  under  Jd.  per  unit  and  of  coal 
over  IJd. 

Ley  ton.— Street  Lighting. — The  Electric  Lighting 
Committee  has  decided  to  allow  a  rebate  of  £55  on  the  public 
lighting  accounts  for  the  December  quarter,  and  a  rebate  of  £65, 
in  each  subsequent  quarter  during  the  continuance  of  the  present 
curtailment  of  lighting. 

Llandudno. — Price  Increase. — In  view  of  the  in- 
creased cost  of  coal,  the  U.D.C.  has  increased  the  price  of  current 
by  Jd.  per  unit. 

London.  —  Infirmary  Lighting. — The  Westminster 
B.  of  G.  has  had  under  consideration  the  question  of  electricity 
supply  at  the  Union  Infirmary,  and  has  directed  the  clerk  to 
inquire  upon  what  terms  the  Chelsea  Electricity  Supply  Co.  wUl 
supply  current  to  the  institution,  in  order  to  ascertain  whether  this 
would  not  be  cheaper  than  generating  electricity  at  the  infirmary. 
In  the  meantime,  the  Committee  recommends  that  the  radiant  heat 
plant,  now  installed,  be  supplied  with  current  from  the  Supply  Co., 
as  this  will  mean  a  considerable  saving  to  the  Guardians. 

Woolwich.— The  B  C.  has  decided  to  appoint  Mr.  J.  H.  Paul  to 
make  an  investigation  of  the  corrosion  that  is  taking  place  in  the 
new  economiser  installed  at  the  Globe  Lane  Works.  The  charge 
for  steam  generated  from  refuse  for  electricity  purposes  for  the 
year  ended  March  3l3t  last  has  been  fixed  at  £540. 

Islington. — Proposed  Loan. — The  B.C.  has  decided  to  at  once 
proceed  with  the  laying  of  additional  mains,  in  order  to  cope  with 
the  inorea.sed  demand  for  energy  to  factories  engaged  upon  Govern- 
ment work.  The  cost  of  the  extension  is  estimated  at  £9,076,  and 
application  will  be  made  to  the  L.C.C.  for  sanction  to  the  borrow- 
ing of  this  sum  ;  also  to  the  borrowing  of  £200  for  another  cable 
extension. 

Maidenhead.— Price  Increase. — The  T.C.  has,  owing 

to  the  increased  cost  of  production,  &c.,  increased  the  price  of 
current  for  lighting  by  id.  per  unit,  and  for  power  by  10  per  cent., 
from  October  1st. 

Mexboroug'h. — Year's  Working. — The  annual  state- 
ment of  the  electricity  department  of  the  Mexborough  and  Swinton 
U.D.C.  shows  that  during  the  year  ended  March  31st  last,  there  was 
a  revenue  of  £6,305  (an  increase  of  £539  on  the  previous  year). 
The  expenditure  totalled  £3,725,  and  after  the  deduction  of  interest 
and  for  sinking  fund  charges,  there  was  a  net  profit  of  £329,  as 
against  £  1,043  during  the  preceding  year.  The  units  generated  were 
760,388,  as  against  635,782  during  1914,  and  units  sold  678,336 
against  665,254.  The  maximum  supply  demanded  was  350  KW. 
The  increased  revenue  was  solely  due  to  a  heavy  accession  in  power 
business,  which  outweighed  the  decline  in  lighting. 

Salford. — New  Plant,  &r. — Application  is  to  be  made 
to  the  L.G.B.  for  the  further  sanction  to  the  borrowing  of  sums  of 
£867  and  £850.  The  Electricity  Committee  has  recommended  the 
T.C.  to  waive  the  condition  as  to  completion  of  contract  in  con- 
nection with  the  acceptance  of  the  offer  of  the  British  Westing- 
house  Co.  for  the  supply  of  a  5,000-KW.  turbo-alternator,  in  con- 
sideration of  the  company  agreeing  to  the  incorporation  in  the 
contract  of  Clause  31  of  the  Model  General  Conditions  of  the  I.E.E., 
and  further  agreeing  to  treat  the  contract  as  a  war  contract, 
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South  Africii. — Capk  Town. — The  Electricity  Com- 
mittee of  the  Corporation  eatimatea  the  probable  loan  requirements 
of  the  electricity  Hepirtment  for  the  next  two  years  at  £  7ii  000,  and 
reeommenda  the  Finance  Committee  to  obtain  the  authority  of  the 
ratepayers  to  the  raisings  of  a  loan.  The  heavy  increase  in  the 
demand  for  electrical  energy  for  all  purposes  makes  the  obtaining 
of  fresh  capital  for  extensions  an  immediate  necessiiy  ;  notwith- 
standing the  discontinuance  of  free  wiring,  300  new  consumers 
were  obtained  from  January  1st  to  April  ioth  last,  and  during;  the 
12  months  ended  April  30th,  l,."i82  new  consumers  were  connected. 
The  electrical  engineer,  commenting-  on  the  growth  of  the  load, 
points  out  that  there  are  several  propositions  maturing,  including 
the  electrification  of  the  Salt  River  works,  which  will  materially 
add  to  the  consumption  of  electricity. 

MossEL  Bay  (C.P.)— At  a  meeting  of  voters  held  recently,  the 
municipality  was  authorised  to  raise  a  loan  for  the  purpose  of  a 
district  lighting  scheme. 

Soiitliamptoii. — Electric  Vehicle. — The  Electricity 
Committee  is  to  fit  up  the  chassis  of  the  fourth  electric  vehicle 
primarily  for  main-laying  work,  and  the  borough  electrical  engi- 
neer has  been  directed  to  obtnin  tenders  for  various  classes  of 
batteries  in  connection  therewith.  The  L.G.B.  is  unable  to  sanc- 
tion the  proposed  additional  loan  for  the  purchase  of  a  750-KW. 
rotary-converter  in  lieu  of  the  500-KW.  converter,  in  reepect  of 
which  a  loan  was  sanctioned  in  June,  191-1. 

Soutliborougli,  —  E.L.  Scheme.  —  The  U.D.C.  has 
agreed  to  the  offer  ot  Mr.  W.  C.  C.  Hawtayne  to  accept  an  inclusive 
fee  ot  30  guineas  for  his  services  in  preparing  an  electricity  scheme 
for  the  town,  now  closed  by  the  inclusion  of  the  district  in  the 
Tu  abridge  Wells  Corporation's  Order. 

Siittoii  Coldfield. — Proposed  Loax. — The  Electricity 
Committee  reported  that  the  L.G.B.  had  refused  its  consent  to  the 
proposal  to  borrow  £2,500  for  the  purposes  of  the  electricity 
undertaking  :  a  special  report  as  to  the  necessity  for  the  loan  has 
been  forwarded  to  the  L.G.B. — Birniii'f/htim  Dally  Post. 

Scnverby  (Vorks.). — Street  Lighting. — The  P.O.  has 

asked  the  Electric  Lighting  Co.  for  a  rebate  on  the  public  lighting 
contract  owing  to  restricted  lighting. 

I'.S.A. — Discussing  the  rejection  of  tenders  for  street 
lighting  by  gas  in  Manhattan,  Commissioner  Williams  recently 
stated  that  electric  lamps  are  being  widely  substituted  for  gas 
lamps,  and  in  place  of  10,000  gas  lamps  at  the  beginning  of  1915, 
it  is  estimated  that  by  the  end  of  the  year  there  will  be  fewer  that 
S,O0O.—£lcctric,il  Wurhl. 

Manstead  (Essex). — Prov.  ()rders. — The  U.D.C.  has 

received  notification  that  prov.  orders  for  E.L.  are  to  be  applied  for 
by  the  County  of  London  Electric  Supply  Co.  and  the  Periander 
Syndicate.  B)th  matters  have  been  referred  to  the  Ganeral 
Purposes  Committee  for  consideration. 

Watford. — New  Plant. — The  electrical  engineer  has 
been  directed  to  obtain  prices  for  switchgear  for  the  library  sub- 
station ;  also  to  purchase  three  100-KW.  and  three  50-KW.  trans- 
formers, under  the  existing  contract. 

The  r.D.C.  has  applied  to  the  L.G.B.  for  a  loan  of  £1..")60  for 
mains,  A:c.,  needed  in  connection  with  Government  work. 

Wirkswoi'tli. — E.L.  Proposal. — With  reference  to  the 
application  of  Messrs.  Pullen  A:  Beat,  of  Bradford,  inviting  the 
cooperition  of  the  L'.D.C.  in  the  formation  ot  an  elestrical  supply 
company  for  the  district,  the  Council  has  referred  to  the  Lighting 
Committee  for  consideration  the  agreements  between  the  firm 
named  and  the  Masham  Conncil  and  Bast  Westmorland  R.D.C. 


TRAMWAY  and  RAILWAY  NOTES. 


Australia.— The  latest  report  from  the  \'ictorian  Rail- 
ways Commissioners  on  the  working  of  the  St.  Kilda  to  Brighton 
electric  tramway  shows  that  for  the  quarter  ended  March  :ilst  the 
gross  revenue  was  £6,S97,  as  compared  with  £6,272  in  the  same 
period  of  1911.  The  working  expensea  for  these  periods  were 
£1,190  and  £5,702  respectively.  For  1915  the  net  revenue  waa 
£1,687,  and  for  1914  £570. — Auxtralian  Mining  Stamhird. 

Rarrow. — 1''e.m.\i,k,  Lahoir. — liast  week  women  con- 
ductors were  introduced  on  the  local  tramway  aervice,  with,  so  far, 
satiafactory  results. 

lUacKliool.— Electric  Water-Caut. — The  Corpora- 
tion has  now  oDtained  delivery  of  ita  new  electrically-driven  street 
watering-cart,  which  has  hjnn  aapplied  by  the  General  Vehicle  Co., 
at  a  coat  of  about  £1,000.  The  vehicle  battery  will  be  recharged 
at  the  destructor  works  ;  the  tank  has  a  holding  rapacity  of 
750  gallons  ;  the  machine  loaded  weighs  about  H)  tona  :  and  the 
throw  of  the  water  spray  extends  to  about  7  yd.  The  atrcrta  can 
he  watered  by  means  of  the  cart  at  the  rate  of  about  10  milea  per 
hour. 

Bri«'rl«'.V  Hill.— The  I'.ricrley  Hill,  <,»ii«rry  l?ank  and 
Row.ey  R-igii  Light  Railway  Committee  has  decided  to  allow  the 
Li  I  it  Railway  Order  to  lapae,  the'  diatriot  now  being  served  by 
.iiotor  'buses.    The  cost  of  aeouring  the  order  in  190H  wm  £l,4(i5 


(iilouc«'st«'r. — Year's  Working. — The  accounts  of  the 

light  railways  undertaking  for  the  past  year  ahow  a  total 
revenue  to  March  Hist  last  of  £17,806,  as  compared  with  £18  017 
in  the  preceding  year,  the  average  receipts  per  car-mile  being 
f)81d,,  as  compared  with  6  77d.  The  total  operating  expenses 
were  £13.704,  and  the  gross  profit  was  £4,102,  compare!  with 
£4,136;  4,358,510  passengers  were  carried. 

Halifax. — Figures  relating  to  the  working  of  the  Cor- 
poration Tramways  during  the  quarter  ended  June  30th,  show 
that  the  revenue  amounted  to  £30,242  and  the  expenditure  to 
£23,',tll,  leaving  a  profit  of  £6,331. 

IIuddtTSfield. —  Female  Labour. — The  tramways 
department  has  started  employing  women  as  tramway  conductors 
on  the  Honley  and  Sheepbridge  section. 

Irlani. — It  is  reported  that  the  question  of  linking  up 
Irlam  and  Cadishead  with  Eccles  and  Patricroft  by  electric  car  is 
again  coming  to  the  fore,  and  that  the  Salford  Corporation  Trax- 
ways  Committee  is  understood  to  be  prepared  to  reconsider  the 
proposal. 

A  motor-'bus  scheme  was  mooted  some  time  ago,  and  the  U.D  C. 
granted  licences  for  six  motor  omnibuses  to  ply,  but  apparently 
the  scheme  has  fallen  through. 

Leytoii. — Having  regard  to  the  difficulty  of  obtaining 
supplies  of  tram-rails,  fish-plates,  steel-tires,  axles,  gear  wheels, 
and  pinions,  and  the  rising  prices,  the  tramways  manager 
has  b'en  authorised  to  purchase  a  sufficient  quantity  to  bring 
the  stock  up  to  the  estimated  requirements  for  the  ensuing 
12  months. 

Maudiester.  —  War   Bonus.  —  The    decision    of    the 

Committee  on  the  application  ot  employes  ot  the  Corporation  Tram- 
ways for  a  war  bonus  ipakes  the  following  awards  : — Is.  per  week 
war  bonus  to  emplove?  between  18  years  of  age  and  21  years  :  28. 
per  week  to  emplojc'i  aged  21  years  and  upwards  who  are  in 
receipt  of  383.  per  week  or  less  ;  emjolojei  rec>;iving  over  38 1.  and 
under  403.  are  to  receive  a  sum  as  bonus,  which  will  bring  their 
wage3to40i.  The  award  makes  the  payment  of  the  bonus  inn 
from  the  date  on  which  the  decision  of  the  Corporation  to  pay  a 
bonus  became  operative. 

SlieflBeld. — Year's  Working. — During  the  year  ended 
March  2."ith.  the  Corporation  tramways  ran  8.810,252  miles,  some 
70,000  less,  and  carried  107,023,195  passengers,  or  about  3  800  000 
more,  than  in  the  previous  year.  The  total  earned  income  waa 
£394,531,  and  the  gross  profit  (after  deducting  working  expenses 
and  £5,706,  war  allowances)  amounted  to  £147,701.  The  balance 
on  the  year's  working,  after  meeting  all  usual  charges,  waa 
£(19.939,  as  against  £77,6i'7  the  year  before,  and  was  appropriated 
as  to  £7,882  to  street  improvements;  £30  018  to  renewals  fund  ; 
£2,000  to  the  special  purposes  fund  :  £7,163  to  the  accumulated 
surplus  fund  ;  and  £22,876  in  aid  of  the  rates.  The  tramway 
power  station  was  transferred  to  the  electric  supply  department  on 
September  2'.ith,  1914.  Under  the  new  arrangement  11,352,349 
units  were  purchased  from  the  electric  supply  department,  and 
6,977,426  units  generated,  the  cost  being  stated  as  '64iid.  per  unit, 
as  against  ■446d.  in  the  previous  year  (when  the  figures  related  to 
tramway  generating  and  distributing  costs  only).  The  balance  of 
the  accumulated  surplus  fund  amounts  to  £28,134  :  of  the  renewals 
fund.  £3,186;  of  the  insurance  fund,  £2.202  ;  and  of  the  special 
purposes  fund,  £928.  The  accounts  include  data  as  to  the  depart- 
ment's motor-'buses,  which  ran  369,404  miles,  at  an  average 
working  cost  of  7d.  per  mile,  leaving  a  gros3  profit  of  3'4d ,  of 
which  financial  charges  absorbed  lild.,  the  balance  being  placed  to 
reserve  and  renewals.  Petrol  cost  r68d.  per  'bus  mile.  The 
omnibus  reserve  and  renewals  funds  amount  to  some  £6,900. 

Soutliauipton. —  Year's  Working. —  For  the  year 
ended  March  31st  last,  the  Corporation  tramways  carried 
13,265,715  passengers,  running  some  1.700,000  car-miles,  both 
figures  being  in  excess  of  those  of  1913-14.  The  gross  receipts 
were  £71.038  and  the  gross  profit  £20.732,  this  comparing  with 
£24  077  in  the  previous  year.  After  providing  for  interest  and 
sinking  fund  charges  and  allocating  £5,000  to  renewals,  a  sum  of 
£5,1 3 1  was  contributed  in  rate  relief.  The  depreciation  and 
renewals  fund  now  stands  at  £14,251. 

South    Shields. — Year's    Finaxciai,    Kksult. — The 

Tramways  Committee  in  ita  annual  report  atatea  that  the  revenue  for 
the  year  ended  March  3l8t,  totalled  £3;i,8l5,  and  that  after  meeting 
all  expenses  there  remained  a  gross  balance  of  £14,335;  of  this 
sum  £8,741  was  absorbed  by  interest  and  sinking  fund  ohargaa, 
leaving  a  net  profit  of  £5,594,  of  which  £2,400  was  allocated  to 
rate  relief,  and  £3,194  to  the  reserve  fund,  whioh  stands  at 
£28,337. 

West  Ham. — The  Corporation  has  been  recommended 
to  agree  to  the  transfer  of  the  control  of  the  maintenance  of  the 
tramway  tracks,  frem  the  Highways  to  the  Tramwaya  Committee, 
and  has  also  been  recommended  to  alter  the  title  "  tramwaya 
manager  "  to  that  of  "  general  manager,"  and  to  fix  the  next  two 
increments  to  the  tramways  manager's  salary  at  the  rate  of  £100 
per  annum  instead  of  £50,  as  previously  agreed. 

Wiffan. — Tramw.w  SnuKi..  -On  Monday. the  motormen, 
conductors,  and  dopnt  amplo)i''S  of  the  Corporation  tramways  came 
out  on  strike,  stopping  the  whole  of  the  tramway  aervice  whioh 
aervea  the  Wigan  onalfleld  ar.ia.  The  men  have  already  been 
granted  a  war  bonus  of  from  U.  tn  Is.  6d.  a  week,  but  demand  an 
advanoe  of  ^d.  per  hour  on  the  present  wagea  tor  motorman  and 
oonduotora,  and  Id.  for  eleotrioiana. 
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TELEGRAPH  and  TELEPHONE  NOTES. 


Colombian  \eutrality. — Lord  R.  Cecil,  ia  answer  to  a 
qnestion  in  the  House  of  Commons  with  regard  to  the  neutrality 
of  the  Colombian  Government  and  the  question  of  the  wireless 
telegraph  station  at  Cartagena,  said  His  Majf^sty's  Government 
were  convinced  that  the  measures  taken  by  the  Colombian  Govern- 
ment to  control  the  use  of  wireless  telegraphy  in  Colombia  would, 
if  effectively  and  adequately  carried  out,  be  sufEcient  to  prevent 
the  abase  of  this  means  of  communication  in  the  interest  of  our 
enemies.  The  Government  at  Bogota  had,  moreover,  caused  a 
preliminary  inspection  by  a  neutral  wireless  telegraph  oparator  of 
the  station  of  Cartagena,  in  order  to  ensure  the  efficient  local 
execution  of  their  instructions  ;  and  they  had  further  stated  that 
a  competent  neutral  would  be  invited  to  inspect  this  station  and 
report  upon  the  adequacy  of  the  measures  taken,  so  that  no  doubt 
might  remain  that  their  instructions  had  been  efifectively  carried 
out  by  the  local  authorities. — Timps. 

Secret  >^'ireless. — A  wireless  station  has  been  discovered 
in  Lisbon,  with  branches  in  the  neighbourhood.  Five  wireless 
operators  connected  with  the  establishment  were  arrested. 

Tele<>Ta]»h  Censorshil). — In  connection  with  the  cen- 
sorship of  telegrams  to  places  abroad,  the  Postmaster- General 
announces  that  a^rranerements  have  been  made  for  the  reimburse- 
ment of  any  unexpended  balance  of  the  charges  remaining  in  the 
hands  of  the  Post  Office  and  of  the  cable  companies  which  have 
been  paid  for  telegrams  stopped  by  the  censors  while  in  the  course 
of  transmission.  The  concession  is  subject  to  the  following 
conditions  ; — 

1.  Reimbursement  will  not  be  made  in  respect  of  any  telegram 
on  which  the  unexpended  balance  is  less  than  is. 

2.  Every  application  for  reimbursement  must  be  aocompanied 
by  a  written  statement  from  the  addressee  that  the  relative  tele- 
gram has  not  been  delivered. 

.3.  No  information  can  be  given  as  to  the  method  in  which  the 
amount  reimbursed  is  arrived  at,  and  no  inquiry  on  this  point  can 
be  entertained. 

4.  The  arrangement  will  not  apply  to  telegrams  sent  prior  to 
June  15th,  \na. 

Telephone  Service  Economies. — In  compliance  with  a 

Treasury  ruling,  and  in  order  to  carry  out  a  policy  of  economy, 
the  G.P.O.  is  spending  as  little  as  possible  on  telephone  extensions. 
Provision  has  to  be  made  for  services  required  for  naval  and 
military  purposes,  including  what  is  required  for  the  Munitions 
Department,  and  a  number  of  circuits  must  be  provided  for  other 
than  Government  special  services ;  for  instance,  the  War  Loan 
involved  new  offices  and  telephone  installations.  The  aim  of  the 
Post  Office  had  been  to  restrict  new  installations  for  the  public 
generally  to  such  as  appear  to  be  necessary  and  circuits  that  do  not 
involve  large  expenditure  and  do  not  make  great  demands  on  the 
much-depleted  engineering  staff.  No  hard-and-fast  rule  has  been 
made  that  new  installations  are  not  to  be  undertaken,  but  an 
application  must  have  a  very  good  case  to  support  it. — Times. 

■  Telephones  in  Warfare. — Mr.  Charles  R.  Darling,  in 
the  course  of  an  address  on  "  Field  Telephones  "  at  the  Society  of 
Arts  last  week,  said  that  in  the  fighting  zone  at  the  present  time 
flag  signalling,  being  too  conspicuous,  had  been  abolished,  and  all 
communications  from  the  trenches  to  the  base  and  between  the 
different  units  in  a  battery  were  carried  out  with  the  aid  of  tele- 
phones. With  regard  to  the  training  of  telephonists,  he  said  that 
naturally,  with  the  large  armies  that  were  being  gathered  together, 
the  number  of  field  telephonists  who  could  be  obtained  was  not  as 
many  as  might  be  desired.  He  suggested  therefore  that  science 
teachers  should  combine  together  and  offer  their  services  for  the 
training  of  field  telephonists. — Mornin;i  Post. 

Wireless  Control. — The  United  States  Government  is 
said  to  be  negotiating  for  the  purchase  of  a  device  for  the  wireless 
control  of  torpedoes,  invented  by  Mr.  John  Hays  Hammond,  jun. 

Wireless  Libel. — An  action  was  brought  in  the 
Chancery  Division  by  Prof.  Arthur  Schuster,  one  of  secretaries  of 
the  Royal  Society,  against  the  publishers  and  printer  of  Pennon's 
Weekly,  in  respect  of  an  article  suggesting  that  Prof.  Schuster's 
private  wireless  apparatus  was  discovered  and  "  seized."  Defendants 
offered  an  ample  apology,  paid  the  costs,  and  gave  50  guineas  to 
the  Red  Cross  funds.  The  judge  described  the  libel  as  a  cruel  one, 
Prof.  Schuster's  loyalty  and  good  faith  being  beyond  question. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Perth.— August  2r)th.  P.M.G.  One  ton  of  crushed  salammoniac, 
and  14  tons  of  steel  galvanised  wire.  See  "Official  Notices"  July 
23rd. 

August  25th.  Common-battery  telephones,  for  the  P.M.G.  Sse 
"Official  Notices"  July  30th. 

September  29th.  Telephone  switchboard  parte,  for  the  P.M  6. 
See  "Official  Notices"  July  30th. 

Sydney. — September  13th.  Council.  A.o.  and  D.c.  electric 
motors.   Specification  (10s.  Gd.)  from  E.L.  Department,  Town  Hall.' 

September  nth.  Metropolitan  Board  of  Water  Supply  and 
Sewerage.  Centrifugal  pumps  and  electric  motors  at  Richmond 
pumping  station.*     Acting  Secretary,  341,  Pitt  Street,  Sydney. 

Melboubnb.— August  24th.  Telephone  instruments,  for  the 
P.M.G.* 

August  31st.    Switchboard  parts,  for  the  P.M.G.* 

Blackpool.— August  13th.  T.C.  Wiring  and  fitting 
for  electric  lighting  of  the  new  Military  Convalescent  Camp, 
Squire's  Gate,  Blackpool.  Particulars,  &2.  (one  guinea,  returnable), 
from  the  Borough  Electrical  Engineer. 

Bristol. — August  23rd.  Corporation.  One  6,000-kw. 
three-phase  steam  turbo-alternator  with  condensing  plant.  See 
"  Official  Notices  "  July  23rd. 

Earby. — August  16th.  Dynamo,  wiring,  &c.,  for  electric 
light  at  the  sewaje  disposal  works,  for  the  U.D.C.  Mr.  J.  E. 
Aldersley,  Engineer  and  Surveyor  (returnable  deposit  of  £1  Is.). 

(«laS!>'OW. — August  12th.  Corporation.  Electric  lighting 
installation  at  the  Govanhill  and  district  public  baths  and  waih- 
houses.   Specifications  from  the  Office  of  Public  Works,  64,  Cochrane 

Street. 

London.  —  H.M.  Office  of  Works.  —  August  13th. 

Ttvelve    months'    supply   of    incandescent    electric    lamps.     See 
"  Official  Notices  "  to-day. 

Middleton. — August  10th.  Corporation.  Coal  for  the 
electricity  works.  Particulars  from  Mr.  S.  Pauls,  Electrical 
Engineer. 

Pontardawe.  —  August  12th.  Electric  wiring  and 
fittings  for  the  new  Police  Court,  for  Glamorgan  C.C.  Mr.  T.  M. 
Franklen,  Clerk,  Cathays  Park,  Cardiff. 

Salford. — August  9th.  Supply  of  coal  for  the  Electricity 
Department.  Particulars  from  the  Borough  Eleotricil  Eagineer, 
electricity  work?,  Frederick  Road. 

South  Africa. — Johannesbur«. — August  25th.  8,600 
drawn-wire  spiral  filament  traction  lamps,  spare  parts  for  tramcars, 
for  the  Municipal  Council.* 

September  2oth.  For  the  T.C.  Two  turbo-alternator  sets,  con- 
densing plant,  switohgear,  &o.  Specification,  cSco.,  on  deposit  of 
&2  23.,  from  Mr.  J.  H.  Dobson,  General  Manager.* 

Wiffan. — August  13th.  Fifty  tons  of  street  tramway 
rails,  B  S.S.  No.  3  ;  150  cranked  tie-bars  ;  and  20  pairs  of  fishplates, 
B.S.S.  No.  3.  Particulars  from  Mr.  A.  T.  Gooseman,  Borough 
Engineer,  King  Street  West. 

Specifications  for  the  items  marked  '  can  be  seen  at  the  Board 
of  Trade  Commercial  Intelligence  Branch  in  London. 


Australia. — Adelaide. — August  25th.  Dry  cells,  earth 
clips,  recording  counters,  and  various  other  instruments  and 
apparatus,  for  the  P.M.G.    See  "Official  Notices"  July  9th. 

September  1st.  Condensers,  testing  sets,  rheostats,  Morse 
sounders,  and  Wheatstone  transmitters  for  the  P.M.G.  See 
"  Official  Notices  "  July  23rd, 


CLOSED. 

Australia. — The  Sydney  Municipal  Council  has  accepted 
the  following  tenders  :  — 

Supply  of  low-tension  d.c.  feeder  panels.— Australian  General  Electric 

Co.,  i248. 
Switohgear  for  a.c.  sub-stations : 

Kxtensione  to  existing  Westinghouse  switcbgear. — Standard  Waygood 

Hercules,  Ltd..  il.0fi2. 
Extensions  to  existing  Ferranti  switcbgear.— Noyes  Bros.,  £1,036. 
Extensions  to  existing  B.T.H.  switcbgear. — Australian  General  Electric 

Co.,  £1,144. 
18  6,000-Tolt  feeder  panels,  £2,520;   30  6,000-volt  transformer  panels, 

£3,438.— Messrs  N.  Guthridge,  Ltd. 
22  415-volt  transformer  panels,  £1,020  ;   28  415-volt  distributor  p»nels, 

£1,274;    eight  415-volt  summation  panels,  £575.— British  General 

Electric  Co. 
Ferranti  meters,  5, 10  and  25-amp. — Noyes  Bros. 

— Australian  Miniiii/  Standard. 

Brentford. — The  tender  of  Messrs.  Harrison  &  Gubbins 
has  been  accepted  by  the  Guardians,  at  £48,  to  wire  the  Dundee, 
Grosvenor  and  Percy  Houses. 

Bundoran   (Co.   Done»'al).— The  Urban  Council  has 

accepted  the  tender  of  Messrs.  Myles  &  Co.,  at  £78,  for  lighting 
the  town  by  electricity. 

Chester. — The  Refuse  Disposal  Committee  has  recom- 
mended the  purchase  by  the  Council  of  three  Edison  electric 
wagons  (two-ton  capacity)  from  Messrs.  Drake  k  Gorham,  Man- 
chester. 

Erith. — Subject  to  the  L.G.B.  sanctioning  a  loan,  the 
r.D.C.  has  accepted  the  tender  of  Messrs.  Babcock  ,*c  Wilcox,  Ltd., 
for  a  water-tube  boiler  and  accessories  for  the  electricity  works, 
at  £5,031. 

Holnihrth. — The  Electricity  Committee  has  accepted 
the  tender  of  Messrs.  Swire  &  Co.,  Manchester,  for  a  cooling  tower 
and  cast-iron  tank, 
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Kinffstoii-on-Tliaraes. — The  Lighting  Committee  has 
accepted  the  tendd-  of  Messrs.  W.  Cory  k  Son  for  1,600  tons  of 
Insdale  rouerh  small  coal,  at  228.  a  ton. 

Maiiche.stei'.— The  Electricity  Committee  has  accepted 
the  following:  tenders  for  the  supply  of  stores  required  durinpr  the 
ensuing  12  months  :  — 

Asbestos  goodE. — L.  Andrew  &  Co. 

Papei-insulated  service  cables.— B.I.  &  Helsby  Cables,  Ltd. 

Dynamo  brushes. -Wni.  Patterson. 

Carbon  brashes.— Le  Carbone,  and  Morgan  Crucible  Co.,  Ltd. 

Earthenware  bridges. — Doulton  A  Co.,  Ltd. 

Earthenware  pipes.— Isherwood  Bros.,  Ltd. 

Lanipholdera.  tumbler  switches,  Ac.— British  Thomson-Houston  Co.,  Ltd. 

Ringle-pole  damper  fusee. — Samuel  Gratrix,  jun.,  &  Bro  ,  I  td. 

Firebricks  and  fireclay.- Glcnboig  Union  Fiieolay  Co.,  Ltd. 

Arc  lamp  resistances,  copper  strip,  fuses,  switchep,  ,So.— GaskcU  &  Grocott. 

Arc  lamp  resistances,  copper  strip,  Ac. — Bullers,  Ltd. 

H.T.  corrugated  racks.— Uoulton  &  Co.,  Ltd. 

Cable  protectors.— Doulton  &  Co.,  Ltd. 

Balata  belting.- Charles  Macintosh  &  Co.,  Ltd. 

Armature  tape,  &c.— L.  Andrew  &  Co. 

Bitumen  and  other  tape.— W.  T.  Henley's  Telegraph  Works  Co..  Ltd. 

Steam  and  gas  fittings.— Jam-is  BusseM  &  Sons  and  John  Russall  &  Co.,  Ltd. 

General  wiring.— Liverpool  Electric  Cable  Co.,  Ltd. 

Fuse  wire.— B.I.  &  Helsbv  Cables,  Ltd. 

Workshop  flexible,  &c.— Chas.  Macintosh  &  Co.,  Ltd. 

Flexible.— L.  Andrew  4  Co. 

Tubing  and  accessories. — Brotherton  Tubes  &  Condoits,  Ltd, 

Tubing.— Eureka  Conduits  &  Fittings  Co. 

Recorder  paper.— Eckstein.  Heap  &  Co.,  Ltd. 

Hellesan  dry  cells.— A.  H.  Hunt. 

Soldering  paste. —W.  P.  Burnley  &  Co.,  Ltd. 

Varnish. — Pinchin,  Johnson  .^'  Co.,  Ltd. 

Evertite  packing.— R.  L.  Ross  &  Co.,  Ltd. 

Crucible.- Morgan  Crucible  Co.,  Ltd. 

Anti-sulphuric  enamels. — Griffiths  Bros.  &  Co. 

Nickel  chrome  wire  and  strip. — Wiggins  &  Co. 

Tinned-steel  and  armature  wire. — W.  N.  Brunton  &  Son. 

D.C-C,  silk-covered  and  Eureka  wire.— London  Electric  Wire  Co.  and 

Smiths,  Ltd. 
Enamelled  wire.— Connolly  Bros.,  Ltd. 
Box  compound.— Callender's  Cable  A  Construction  Co. 
Adhesive  tape.— Connolly  Bros  ,  Ltd. 
Metal  polish.— Matchless  Metal  Polish  Co.,  Ltd. 
Pipe  compound. — W.  H.  Mitchell  &  Co.,  Manchester. 
Boiler  tubes,  land  type. — Babcnck  &  Wilcox,  Ltd.,  London, 
Boiler  tubes,  marine  type.— Bri'ish  Mannesmann  Tube  Co. 
CompD.  and  plastic  magnesia.— Newalls  Insulation  Co.,  Lid. 
Adamant.— S.  &  C.  Bishop. 
Thermometers.— T.  Armstrong  &  Bro. 
Packing.- Bell's  United  Asbestos  Nof-tbern  Agancy. 
Lion  jointing  and  packing.— James  Walker  &  Co.,  Ltd, 

The  Sanitary  Committee  has  reaffirmed  the  resolution  acccptingr 
the  tender  of  Messrs.  Siemens  Bros.  Dynamo  Works,  Ltd.,  for 
lamps.  The  tender  was  mentioned  at  the  laet  meeting  of  the  City 
Council,  when  the  Town  Clerk  undertook  to  secure  definite  infor- 
mation from  Somerset  House  as  to  the  composition  of  the  firm 
named.  The  tender  of  Messrs.  L.  E.  Wilson  &  Co.  for  providing 
and  fixing  telephones  at  Monsall  Hospital  has  been  accepted. 

The  Electricity  Committee  has  accepted  the  tender  of  Messrs. 
Johnson  &  Phillips,  Ltd.,  for  cable. 

Meiistoii. — The  Wharedale  Union  Joint  Hospital  Com- 
mittee has  accepted  the  tender  of  the  Leeds  Private  Telephone  Co., 
at  £135,  for  installing  telephonic  intercommunication  between  the 
different  wards  of  the  hospital. 

Ilotherhaiii. — The  Corporation  Electricity  and  Tram- 
ways Committee  has  accepted  the  following  tenders  for  coal  for 
the  Electricity  Department : — 

Earl  Fitzwilliaui's  Collieries.— 6,000  tons  of  slack,  at  14s.  per  ton. 

Sheepbridge  Coal  &  Iron  Co.,  Ltd.  — 4,000  tons  of  Glapweli  smudge,  at 
lis.  8d.  per  ton. 

Salfoi'd. — The  Electricity  Committee  has  accepted  the 
following  tenders  : — 

Bertram  Thomas.— Switchgear  for  rotary  convener.  £2'>i. 

F.  Mitchell  &  Sons,- Alterations  and  additions  to  buildings  and  the  con- 

struction of  foundations  at  the  Frederick  Road  station,  i;>,070. 
Alton  A  Co.,  Ltd.    Piping,  Ac,  for  additional  .'5,000  kw.  luibo-alternator, 
£279. 

Material  and  stores  for  the  period  ending  March  Slst,  1916  :  — 
W.  T.  Glovor  &  Co.,  Ltd.— Unarmoured  cable. 
Dus^ek  Bitumen  Co.— Joint-box  compound. 

G.  Hatterslcy  4  Sons,  Ltd. -White  tape. 
Henley's  Telegraph  Works  Co.,  Ltd.— Rubber  strip. 
General  Electric  Co.,  Ltd.— Copper  fuse  wire. 
Doulton  4  Co.,  Ltd.- Stoneware  conduits,  f  100. 

B.I.  4  Helsby  Cables,  Ltd.— Maximum-demand  iodicatois,  £95. 

Lc  Carbone.-  Motor  carbon  brushes. 

David  Walton  .V  Co.— Meter  boards  and  blocks. 

Vacuum  OU  Co.,  Ltd.— Cylinder  oil. 

Soutliaiiiptoii.— The  T.C.  has  received  nine  tenders  for 
the  supply  ot  coal  to  the  electricity  works  for  periods  of  three,  six. 
or  twelve  monthi",  and  has  decided  to  purchase  from  Messrs.  Cory 
HroB.  ,v  Co.,  Ltd.,  i'.,n90j  tons,  ati  21i'.  3d.,  and  2,000  tons  from 
Meesrs.  A.  I'sher  &  Co.,  at  21b.  9d,  per  ton. 

Waf(«nl.— The  r.D.C.  has  accepted  the  tender  of 
MesBrs.  Bowaters  for  1,560  tons  of  BaddcBley  bean  coal  for  the 
electricity  works,  at  £1  1b.  6d.  per  ton. 

Willr.sdcii, — The  tender  of  Mofwrs.  Venables  has  been 
accepted  by  the  DC.  for  the  provinion  of  telephonic  oommunica- 
tion  between  vorious  dcpartmentB  of  the  municipal  oflioefl  and  the 
temporary  officeB  recently  erected, 

Woodford. — The  I'.D.C.  has  accepted  the  tender  of 
the  Walter'H  Electrical  Manufacturing  Co.,  fur  the  inBtallntinn  of 
tire  alarms,  at  a  payment  of  £HM  on  completion  of  the  work  and 
£H8  annually  for  four  years. 


Woohvicli. — The  following  tenders  have  been  accepted 
on  the  recommendation  of  the  Electricity  Committee  : — 

Babcock  &  Wilcox,  Ltd.— Coal  and  ash-handling  plant,  coal  chutes  and 

rack  valves,  f  1,175. 
Willans  &  Robinson,  Ltd.— Set  of  reaction  and  impulse  blading  for  turbines, 

4'94  108. 


FORTHCOMING    EVENTS. 


North  of  England  Institute  of  Mining  and  Mecbanical  Engineers.- 

claturda;,  August  7th.  Af2p.m.   At  Newcastleon-Tyne.    Annual  meeting. 


NOTES. 


Educational  Xotes. — Municipal  School  of  Tech- 
nology, Makchesteb. — The  prospectus  of  University  courses  pro- 
vided by  the  School  of  Technology  for  the  session  1 '.115- 16,  has  just 
been  issued  ;  it  contains  an  account  of  the  splendidly  equipped 
laboratories — in  the  department  of  Electrical  Engineering  there 
are  four  100-KW.  generating  sets  and  a  ."iO-kw.  turbo-generator,  as 
well  as  over  100  motors,  aggregating  1,250  H.P.  A  novel  feature 
of  the  prospectus  is  a  series  of  summaries  of  approved  courses, 
which  students  proceediug  to  the  degree  of  B.Sc.Tech.  or  the 
Certificate  in  Technology  are  recommended  to  follow. 

U.NIVEBSITY  of  BRISTOL. — The  session  in  the  Faculty  of  Engi- 
neering will  commence  on  September  14th  ;  in  Science,  &c.,  on 
October  1st.  Particulars  are  given  in  our  advertisement  pages 
to-day. 

Tlie  Maiiufiicture  of  In.snlators  in  Australia. — In 

the  Jfrlhimrne  Age  for  June  8th  a  lengthy  and  interesting  article 
appears  relating  to  efforts  that  are  being  made  at  Box  Hill,  within 
10  miles  of  Melbourne,  in  connection  with  the  manufacture  of 
insulators.  Some  time  ago  in  the  district  named  a  remarkable 
deposit  of  clay  was  discovered,  having  many  of  the  properties 
essential  to  the  manufacture  of  art  pottery  and  a  special  suitability 
for  the  non-conductive  properties  desired  in  insulators  used  for 
telfgraphic  and  electrical  purposes.  Vast  quantities  of  insulators 
are  used  annually  throughout  Australia.  The  Postal  Department 
alone  has  an  annual  consumption  of  about  800,000,  while  electrical 
supply  undertakings  are  also  large  users.  The  Commonwealth 
Art  Pottery  and  Insulator  Co.  acquired  this  valuable  bed  of  clay, 
and  has  since  worked  it,  mostly  in  the  production  of  insulator?. 
The  company  had  to  start  from  the  beginning  and  train  men  to 
fashion  the  goods  for  which  there  was  the  bast  market,  (iradually 
it  succeeded.  Insulators  were  made  for  the  Postal  Department 
and  for  various  private  consumers  ;  the  works  were  considerably 
extended,  new  plant  laid  down,  and  additional  kilns  erected,  until 
in  time-  the  establishment  became  an  important  factory,  employ- 
ing from  70  to  SO  hands.  Prior  to  the  war  insulators  were  im- 
ported from  Germany  and  Austria  ;  a  few  came  from  Japan.  The 
Box  Hill  works  might  compete  with  European  manufacturers,  but 
had  no  chance  against  labour  that  considered  itself  handsomely 
remunerated  at  7e.  per  week.  Recently  the  Postal  Department 
called  for  tenders  for  insulators  involving  a  considerable  supply. 
Imagine  the  consternation  among  the  shareholders  and  employes 
of  the  Commonwealth  Art  Pottery  Co.  when  the  rumour  got  about 
that  the  Postmaeter-Geueral  intended  to  accept  a  Japanese  tender. 
Happily,  however,  the  Commonwealth  Art  Pottery  Co.  obtained  an 
order  for  200,000  insulators.     The  works  are  now  in  full  swing. 

The  writer  proceeds  to  give  a  brief  account  of  the  manufacturing 
and  sorting  operations  and  processes.  There  are  six  filter  presses 
producing  about  In  tons  of  plastic  clay  per  day  ;  the  two  pug  mills 
treat  a  similar  quantity  ;  three  stamping  machines  have  each  a 
capacity  of  ,S,000  insulators  per  day  ;  the  13  lathes  have  an  average 
capacity  of  500  per  day  ;  the  1  kilns  have  an  average  capacity  of 
9,000,  and  the  average  stock  in  process  of  manufacture  is  4.5,000. 
Insulators  only  are  produced,  the  clay  being  especially  suitable  for 
the  manufacture  of  high-tension  ware.  It  is  practically  the  only 
deposit  of  clay  in  the  State  which  has  so  far  turned  out  any  con- 
siderable quantity  of  insulators  suitable  for  electrical  installations. 
In  addition  to  being  used  by  the  Commonwealth  Government,  the 
company's  insulators  find  customers  in  the  Melbourne  Electric 
Supply  Co.,  the  Councils  of  Xorthcite,  Brunswick  and  Port  Mel- 
bourne, the  North  Melbourne  and  Essendon  Electric  Tramway  Co., 
and  numerous  local  and  inter- State  firms.  The  bulk  of  the  output, 
however,  has  baen  absorbed  by  the  Postal  department,  private 
orders  being  necessarily  of  an  intermittent  character.  .Mthough 
numerous  attempts  have  been  made  in  a  small  way  to  supply  high- 
tension  iuBulatorfi,  only  the  Commonwealth  Art  Pottery  Co.  has 
snooeeded  on  any  extensive  scale.  "  Being  a  combination  of 
primary  and  BecondarT  production,  the  industry  should  l>eoome  one 
of  the  settled  activities  of  the  Commonwealth.  The  manufactur- 
ing cost  is  made  up  of  about  '.12  per  cent,  labour  and  8  per  cent, 
material  The  industry  is  subjected  to  a  Wages  Board,  and  the  rate 
of  pay  is  oonsidornbly  higher  than  the  rat*  of  wage i*  in  foreign 
countries.  <;erniany  and  Austria,  hitherto  the  chief  snppllern,  pay 
wE^;eB  of  one-third  to  one-half  those  fixed  by  the  WageB  Board, 
and,  despite  the  Bncers  of  the  free  trade  organ  about  undue  prefer 
ence  to  local  industry,  it  is  to  he  hoped  no  (nivernnient  contract 
will  over  be  allowed  to  run  in  that  direction.  With  the  perfecting 
of  the  plant  and  appliances,  and  the  increased  skill  of  oprrativrs, 
»  steady  reduction  in  the  cost  of  manufacture  may  be  ftntioipated," 
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Fire. — The  Daily  News  states  that  the  electric  power 
station  at  the  Ebbw  Vale  works,  near  Newport,  was  completely 
destroyed  by  fire  on  Sunday.  It  was  well  equipped  with  the 
latest  machinery,  and  it  is  estimated  the  damagre  will  amount  to 
thousands  of  pounds.  "  Thousands  of  men  are  rendered  idle.  The 
fire  is  believed  to  have  been  caused  by  the  fusing-  of  live  wires. 
Practically  all  the  local  industries  have  been  brought  to  a  stand- 
still, and  aa  electricity  was  supplied  to  the  town  the  streets  of 
Ebbw  Vale  are  in  darkness." 

Fatality. — "a  Wednesday,  last  week,  an  accident  took 
place  at  the  works  of  the  Shipley  Fan  Co.,  electrical  and  ven- 
tilating engineers.  Valley  Works,  a  young  man — James  Rogers, 
mechanic— whilst  standing  on  a  ladder  attending  to  some  belting 
having  his  right  arm  caught  and  being  whirled  round  the  shafting. 
The  arm  was  taken  right  off,  and  the  injured  man  was  removed  to 
Saltaire  Hospital. 

An  inquiry  was  held  at  Gateshead-on-Tyne,  on  the  2nd  inst., 
into  the  death  of  Andrew  Turnbull  Crook,  a  chargeman,  at  Red- 
hengh  Colliery.  A  stoneman  at  the  colliery,  named  Walter 
Harbottle,  said  that  early  on  the  morning  of  July  30th  Crook  said 
to  him  that  as  it  was  getting  near  food  time  and  the  place  was 
drained  he  would  stop  the  electric  pump.  Crook  went  away,  but 
did  not  return,  and  as  he  (Harbottle)  wanted  a  shot  fired  he  sent 
a  man  named  Muoklow  to  seek  Crook.  Muoklow  returned  and 
said  he  could  not  rouse  Crook,  who  was  lying  on  his  side  and 
appeared  to  bs  dead.  Witness  went  to  the  pump  and  found  Ctook 
lying  near  the  switch.  The  current  was  switched  off.  There  was 
a  burnt  mark  on  Crook's  right  wrist,  and  his  nose  had  been 
bleeding.  Artificial  respiration  was  tried  but  without  success. 
Edward  Watson,  an  electrician  at  the  colliery,  said  there  were 
three  switches  connected  with  the  pump.  Crook  would  pass  in 
front  of  the  pump  to  the  switch  on  the  main  cable.  He  would 
shut  that  off,  then  he  would  shut  off  the  starting  switch,  and, 
finally,  the  brush  switch.  After  the  accident  witness  went  to  the 
pump  and  found  all  the  switches  correctly  turned  off.  He  found 
deceased  lying  on  the  ground  alongside  the  switch  to  the  main 
cable.  Witness  examined  the  main  cable  and  found  about  6  in.  of 
the  cable  with  the  insulating  material  torn  off.  The  cable  was 
insulated  with  rubber,  then  tape,  and  again  with  cotton  braiding. 
The  portion  of  cable  to  which  he  referred  was  quite  bare.  He 
found  a  piece  of  the  cable  tape  lying  between  the  switches.  He 
examined  the  cable  and  switches  on  July  26th,  and  then  they  were 
all  right.  The  jury  returned  a  verdict  that  deceased  had  been 
'"electrocuted,"  but  there  was  no  evidence  to  show  how  he  had 
come  into  contact  with  the  current. 

Tradin"!'  with  the  Enemy.— The  Public  Trustee,  as 
custodian  for  England  and  Wales  of  enemy  property,  has  issued  a 
special  notice  to  the  Press  drawing  the  attention  of  bankers, 
traders  and  others  to  important  provisions  of  the  new  Act  as 
follows  : — 

1.  Dividends  and  interest  payable  in  respect  of  all  classes  of 
securities  held  for  enemies  are  now  payable  to  the  custodian. 
Under  the  provisions  of  the  new  Act  interest  on  securities  issued 
by,  or  on  behalf  of,  British,  Colonial  or  Foreign  Governments,  or 
Corporations  or  municipal  or  other  authorities,  and  moneys  repre- 
senting the  payment  off  of  the  capital  of  any  securities  are  pay- 
able to  the  custodian.  The  duty  of  making  such  payments  to  the 
custodian,  and  of  furnishing  him  with, the  necessary  particulars, 
rests  with  the  person,  firm  or  company  through  whom  the  pay- 
ments in  the  United  Kingdom  are  made. 

Accountable  parties  should  apply  to  the  Public  Trustee  for 
Receivable  Order  "  A,"  upon  which  the  return  should  be  made.  No 
money  should  accompany  the  receivable  order,  but  a  warrant 
directing  payment  will  be  issued  in  due  course. 

N.B. Where  coupons  or  drawn  bonds  to  bearer  are  held  for  the 

accounts  of  enemy  persons  the  holder  should  apply  to  the  office  of 
the  Parliamentary  Counsel,  Whitehall,  S.W.,  for  a  licence  autho- 
rising the  presentation  for  payment  of  such  instruments,  and 
should  apply  to  the  Public  Trustee  for  copies  of  Receivable  Order 
"A,"  which  should  be  completed  and  handed  to  the  paying 
authority,  upon  whom  the  duty  will  then  fall  to  account  to  the 
custodian. 

2.  The  obligation  to  register  property  with  the  Public  Trustee 
under  Sec.  3  (1)  of  the  earlier  Act  is  now  extended  to  Oj)  bank 
bilances  and  deposits  ;  ih)  debts  to  the  amount  of  £50  and 
upwards. 

All  persons,  firms  or  companies  with  whom  enemies  have  bank 
balances  or  deposits  or  who  owe  £50  or  more  to  enemies  (apart 
from  those  dividends,  A:c.,  payable  to  the  custodian)  should  apply 
to  the  Public  Trustee  for  Registration  Order  "  F." 

N.B.— The  Act  provides  that  the  liability  to  disclose  property  of 
any  nature  held  for  enemies  shall  apply  to  companies  as  well  as  to 
persons  and  firms. 

Companies  who  have  not  already  disclosed  property  under 
Sjc.  3  (1)  of  the  old  Act  should  therefore  apply  to,  the  Public 
Trustee  for  Registration  Order  "  B. ' 

The  term  "  enemy  "  means  any  person  or  body  of  persons  of 
whatever  nationality  resident  or  carrying  on  business  in  the  enemy 
country,  but  does  not  iuclade  persons  of  enemy  nationality  who 
are  neither  resident  nor  carrying  on  business  in  the  enemy 
country. 

Attention  is  called  to  the  penalties  fixed  by  the  Trading  with 
the  Eaemy  Amendment  Act,  19U,  for  non-compliance  with  the 
requirements  thereof,  and  to  the  fact  that  such  psnalties  will 
also  apply  for  noa-complianoe  with  the  requirements  of  the 
present  Act, 


L.C.C.  Tramway  Maffes.— The  ballot   of  the  T;.C.C. 

tramway  employes  shows  a  big  majority  in  favour  of  accepting 
the  Conciliation  Board  award  as  against  Board  of  Trade  arbi- 
tration. The  award  offered  the  men  a  war  bonus  of  38.  per 
week,  or  6d.  a  day  to  men  earning  40s.  per  week  or  under.  The 
claims  of  the  men  for  a  permanent  increase  of  wages  of  Is.  per 
day,  overtime  at  the  rate  of  time  and  a  half,  an  extra  allowance  of 
2s.  6d.  per  day  to  motormen  on  trailer  cars,  and  a  reduction  in  the 
hours  of  labour  to  eight  daily  were  refused  by  the  Conciliation 
Board. 

Indian  Trade. — A  Renter  dispatch  from  Simla  states 
that  in  view  of  the  success  which  has  attended  the  sample  exhibition 
of  goods  heretofore  imported  from  Germany  and  Anstritk-Hungary 
recently  held  in  Calcutta  and  other  centres,  the  Government 
has  decided  to  establish  a  permanent  commercial  museum  in 
Calcutta  in  order  to  bring  manufacturers  and  traders  together  and 
develop  the  natural  resources  of  the  country. 

Volunteer  Xotes.  —  The  Uirmingham  Electrical 
Engineers  (Volunteers)  have  been  in  camp  at  Luddington,  a  village 
on  the  banks  of  the  Avon,  from  Friday  to  Wednesday  last.  They 
have  had  about  400  names  on  their  books,  but  as  over  50  men  have 
joined  the  Regular  Forces,  and  a  large  number  of  the  remainder 
are  on  Corporation  and  Government  work,  it  was  not  expected  that 
more  than  100  men  would  be  able  to  go  into  camp.  The  force  was 
under  Sub-Commandant  D.  Shanks. 

Engineering  Institutions'  Volunteeb  Training  Corps.— 
Headquarters — Marconi  House,  Strand,  London,  W.C. 

Ih-il1  Ce>it)v.—hy  kind  permission  of  Lieut.-Colonel  A.  E.  Le 
Rossignol,  head-quarters  of  London  Electrical  Engineers,  46, 
Regency  Street,  London.  S.W. 

Coiiipanij  Ordei-s.—By  Lieut.-Colonel  C.  B.  Clay,  V.D.,  Com- 
mandant, for  week  ending  August  11th,  1915. 

Monday,  Wednesday  and  Friday.— Drills,  6.30  and  7.30  p.m. 

All  applications  for  enrolment  should  be  sent  to  the  Com- 
mandant, Marconi  House,  Strand,  from  whom  all  particulars  can 
be  obtained. 

E.  G.  Fleming, 
Company  Commander  and  Acting  Adjutant. 

3bd  Batt.  (Old  Boys)  Central  London  Regiment  (Volun- 
teers).—Battalion  Orders  by  Colonel  S.  G.  Grant  (Officer  Com- 
manding), Thursday,  August  5th,  1915  : — 

Captain  of  the  week,  Capt.  Eastwood  ;  Orderly  Officer,  Mr.  B.  P. 
Groom  Johnson. 

Week-end  Paraden. — Saturday,  August  7th. — The  Battalion  will 
parade  at  2.30  p.m ,  at  Baker  Street  Station,  and  entrain  for 
Wembley.  Officers  will  bring  with  them  notebooks  and  sketching 
material. 

Sunday,  7  a.m.,  reveille  ;  10  a.m.,  Church  Parade  ;  10.20  a.m., 
Parade  under  Company  Commander  ;  2.15  p.m  ,  Battalion  Parade. 

7?!>.«j«fl/io«.«.— The  following  members,  having  obtained  temporary 
commissions  in  His  Majesty's  Forces,  are  placed  on  the  honorary  list 
of  the  corps  :— Mr.  Last  Smith,  London  Welsh  ;  Mr.  0.  Onion,  Royal 
Engineers  ;  Mr.  B.  Straohan,  3/24th  County  of  London  Resriment 
(Queen's)  ;  Mr.  Frank  K.  Chater,  The  Welsh  Regiment ;  Mr.  Wilfred 
H.  Carey,  Army  Service  Corps. 

The  following  extracts  from  C.A.V.T.C.  letter,  dated  July  20th, 
1915,  are  published  for  information: — "' Previous  military  train- 
ing, if  any  '  (Paragraph  4  of  Corps  Register  Form  XII),  shall  be 
taken  to  include  previous  military  service  in  a  Volunteer  Training 
Corps.  It  will  be  necessary,  therefore,  for  all  recruits  to  answer 
this  question  accordingly.  No  man  shall  be  accepted  as  a  member 
of  any  Unit  of  the  Volunteer  Training  Corpsj  who  less  than  three 
months  previously  has  been  a  member  of  any  other  Unit,  except 
with  the  consent  of  his  original  Commanding  Officer. 

"  Drill.— The  completion  of  40  drills  does  not  do  away  with  the 
obligation  for  Volunteers  to  continue  to  attend  drills.  A  member 
of  a  Volunteer  Corps  who  does  not  attend  a  minimum  of  four 
drills  per  month  shall  be  liable  to  be  struck  off  the  roll  of  the 
Corps,  unless  absent  on  leave  given  by  the  Commanding  Officer  of 
his  Unit." 

Extahlixliment.—The  Establishment  for  a  Company  is  as  follows  : 
— One  Acting  Company  Sergt-Major  ;  one  Company  Q.-M.  Ser- 
geant ;  four  Platoon  Sergeants  ;  eight  Corporals  ;  eight  Lance- 
Corporals.  This  Establishment  is  on  no  account  to  be  exceeded. 
Any  Company  above  these  numbers  must  absorb  men  already 
appointed  before  further  appointments  can  be  made. 

.l/K.vAy<rv.— Saturday,  August  7th,  Acton  Ringe,  2.30  p.m.,  "C  " 
Company,  as  previously  arranged.  Members  of  "C"  Company 
wishing  to  shoot  should  send  in  their  names  to  their  Company 
Cjmmander  without  delay. 

On  Saturday,  August  7th.  there  will  be  a  500  yards'  target  at 
Bisley,  for  members  who  have  not  previously  shot,  and  who  send 
in  their  names  to  the  Musketry  Officer  not  later  than  Friday 
morning,  6th  inst.  Members  will  report  themselves  to  Sergt. 
Cotter,  at  No.  9  Barrier,  Waterloo  Station,  12  4.">  p.m. 

Acton  Range.— There  will  be  shooting  as  usual  on  Tuesday  and 
Thursday,  at  2  .30  p.m. 

A.  G.  Joiner,    Captain  and  Adjutant. 

Board  of   Trade  Inquiries.  — The  Board  of  Trade 

Commercial  Intelligence  Branch  has  issued  its  list,  Xo.  32.  for  the 
week  ended  July  31st,  giving  particulars  of  further  inqajyie* 
received  for  names  of  makers  of  specified  articles.  I  nder  'Elec- 
trical Apparatus  and  Accessories,"  inquiries  were  received  for 
electric  cables,  and  felt  tape  for  insulated  wire  covering. 
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A-Ray  fiiff  to  France. — The  most  up-to-date  travel- 
line:  Xray  motor  ambulance  that  has  ever  been  constructed  is 
about  to  be  seat  from  London  to  the  Front.  It  cost  over  £1,000, 
pubsoribed  by  the  public  to  the  fund  oreranised  by  the  London 
Committee  of  the  Scottish  Women's  Hospitals  (N.U.W.8.8.),  and 
will  be  attached  to  the  field  hospital  at  Royaumont. 


OUR    PERSONAL    COLUMN. 

?//(■  Editors  inriio  electrical  eiu/hteers,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  indwdry, 
iilso  electric  tramway  and  railway  officials,  to  keep  readers  of  tlie 
Electrical  Review  posted  as  to  their  moremeiits. 


Central  Station  Officials. — An  error  occurred  in  the 
paraprraph  which  appeared  in  our  last  issue  respecting  Mr.  L. 
Marshall  Jockel.  Mr.  Jockel  has  resigned  his  appointment  as 
engineer-in-charge  of  the  York  Corporation  electricity  and  tram- 
ways department  to  take  up  the  position  of  assistant  engineer  to 
the  Government  of  Malta  electric  lighting  department  at  Valetta. 
During  his  period  of  service  with  the  York  Corporation  he  also 
held  the  post  of  Lecturer  on  Electrical  Engineering  at  the  N.E. 
Railway  Institute  Evening  Classes,  which  classes  are  arranged  for 
students  from  the  city  as  well  as  from  the  railway  company. 

Mr.  Archibald  J.  Howard,  borough  electrical  engineer  of 
Taunton,  was  married  on  July  28th  at  the  Albemarle  Baptist 
Chapel,  Taunton,  to  Miss  Florence  U.  Taylor.  On  the  previous 
day  the  staff  and  employes  of  the  electricity  department  presented 
Mr.  Howard  with  a  clock,  Mr.  R.  J.  Yendall,  works'  foreman, 
acting  as  spokesman  on  their  behalf. 

Mr.  F.  a.  Xicholls,  of  the  Islington  electricity  department, 
has  been  appointed  chief  assistant  engineer  in  the  electricity 
department  of  the  Leek  Urban  District  Council. 

Mr.  Tom  Hudson,  eldest  son  of  Mr.  C.  W.  Hudson,  of  Bradford, 
has  been  granted  a  commission  as  Sub-Lieut,  in  the  Royal  Navy. 
Lieut.  Hudson  has  been  employed  at  the  Lancaster  electricity 
works,  and  also  at  Devonport  on  Government  work. 

Mr.  H.  a.  Ratcliffe,  head  of  the  testing  department  of  the 
Manchester  electricity  works,  has  been  co-opted  a  member  of  the 
Manchester  Air  Pollution  Advisory  Board,  which  was  formed  some 
time  ago  by  the  Manchester  City  Council. 

Mr.  R.  H.  Fox  has  been  appointed  chief  electrical  engineer  at 
Musselburgh  (Scotland),  at  a  salary  of  £21. "i  per  year. 

The  marriage  took  place  at  All  Saints'  Church.  Frindsbury, 
Rochester,  on  July  22nd,  of  Mr.  J.  A.  Smith,  of  the  Kent  Electric 
Power  Co ,  and  Miss  Winifred  Edith  Whyte,  eldest  daughter  of 
Mr.  Andrew  Whyte,  of  Frindsbury. 

By  9  votes  to  4  the  Redditch  U.D.C.  has  adopted  a  report  of 
the  Electricity  Supply  Committee  recommending  that  the  appli- 
cation of  Mr  R.  Mayxb  for  an  increase  of  £100  per  annum  in 
his  salary  be  refused. 

On  July  17th  Mr.  W.  Coles,  charge  engineer  at  the  Luton 
Corporation  electricity  works,  was  married  to  Miss  R.  Bowles,  of 
Cambridge.  Mr.  Coles's  colleagues  at  the  works  presented  him 
with  a  dinner  service. 

Tramway  Officials. — The  Manchester  Tramways  Com- 
mittee has  acceded,  on  certain  conditions,  to  an  application  of  Mb. 
Mattinsox,  chief  civil  engineer,  for  permission  to  be  allowed  to 
apply  for  a  commission  in  the  Royal  Engineers. 

Mb.  a.  J.  BonsFlELD,  assistant  manager  of  the  Isle  of  Thanet 
Tramway  Co.,  has  secured  a  similar  appointment  with  the  Chatham 
and  District  Light  Railway  Co. 

General. — A  distinguished  conduct  medal  has  been 
awarded  to  Private  A.  Hot/,,  of  the  1st  East  Surrey  Regiment,  for 
conspicuous  gallantry  on  "Hill  6ii,''  when  he  placed  himself  in 
front  of  a  communication  trench  occupied  by  the  enemy,  and,  on 
the  enemy  advancing,  attacked  them  with  hand  grenades  and  dis- 
persed them.  Before  the  war  Mr.  Hofz  was  employed  in  the  con- 
struction department  of  the  British  Thomson-Houston  Co.,  Ltd., 
and  the  members  of  the  B.T.H.  staff  are  naturally  very  much 
pleased  with  the  winning  of  this  reward  for  gallantry  by  one  of 
their  number. 

On  the  eve  of  departure  for  Australia,  Mh.  W.  A.  Holmans, 
a  member  of  the  staff  of  the  Edison  ^t  Swan  United  Electric 
Light  Co.,  Ltd.,  Ponders  End,  Middlesex,  for  over  16  years,  was 
presented  by  the  staff  with  a  diamond  ring,  a  cabin  trunk  and  a 
pocket-book.  Mr.  Holmans  is  to  be  stationed  in  the  Ediswan 
showroom,  at  Melbourne. 

The  vacancy  caused  by  the  death  of  Mb.  James  Walmblky, 
who  had  charge  of  the  electric  plant  at  the  Blackpool  Tower, 
Grand  and  Palace,  has  been  filled  by  the  appointment,  out  of  240 
applicants,  of  Mu.  Wm.  Quaylk,  assistant  superintendent  engineer 
to  the  British-American  Tobacco  Co.,  Liverpool. 

We  have  received  a  copy  of  the  first  number  of  the  Staff  n'ar 
Jiulle/in,  issued  by  the  County  of  London  Electric  Supply  Co.,  Ltd. 
It  has  been  published  for  private  circulation,  and  while  it  is  of 
great  interest  as  showing  what  members  of  the  staff  are  now 
doing  In  connection  with  the  war,  it  will  also  bo  of  permanent  valae 
as  a  record  of  the  part  played  by  the  employe's  of  the  County 
and  AsBOoiftted  Companies  in  the  great  national  struggle.  A  full 
It.oll  of  Honour  is  followed  with  notes  regarding,  and  photographs 
of,  those  of  the  number  who  have  been  killed  in  action  ;  also  a  list 
of  wounded  ;  and   extracts  from   letters   from  men  at  the  Front. 


Among  a  number  of  general  notes,  we  read  that  Mr.  .T.  B. 
Braithwaite,  the  chairman  of  the  company,  has  two  sons  on  active 
service  in  the  Dardanelles  ;  Captain  A.  E.  Sanderson,  son  of  one  of 
the  directors  (Mr.  A.  H  Sanderson),  is  also  at  the  Front.  One  son 
of  Mr.  C.  P.  Sparks,  the  engineer-in-chitf,  has  been  awarded  the 
military  cross,  and  has  been  twice  mentioned  in  dispatches,  and 
two  other  sons  of  the  new  I.E  E.  President,  are  also  on  service  as 
lieutenants.  168  members  of  the  Cjunty  and  Associated  staffs  are 
serving  as  special  constables. 

On  July  28th,  at  Holy  Trinity  Church,  Kingsway,  W.C,  a 
marriage  took  place  between  Mr.  Frederick  E.  Chilton, 
London  manager  for  Messrs.  lloyce,  Ltd.,  of  Minchester.  and  Miss 
Winifred  Elsie  Eleanor  Gordon,  daughter  of  the  Rev.  S.  C.  Gordon, 
M.A.,  B.D.,  of  Bromley,  Kent. 

Mr.  a.  D.  Bergtheil,  electrical  engineer,  a  natural-born 
British  subject,  has,  by  a  deed  poll,  renounced  the  surname  oE 
Bergtheil  and  assumed  the  name  of  Berkeley  in  place  thereof. 

Roll  of  Honour, — Private  Henry  Herbert  Daven- 
port, who  was  with  the  British  Thomson-Houston  Co,  Ltd.,  of 
Rugby,  has  been  killed  in  action  in  France.  He  was  shot  through 
the  head  by  a  sniper. 

Private  Ll.  L.  .Toner,  of  the  Plymouth  Battalion  Royal  Naval 
Division,  who  has  been  killed  in  action  in  the  Dardanelles,  was  on 
the  staff  at  the  tramway  depot  at  Johnstown.  He  joined  the 
Royal  Marines  last  October. 

Private  Alexander  Hanley,  of  Manchester,  who  is  officially 
reported  "missing  '  since  June  28th,  was  serving  with  the  1/4 
Royal  Scots  at  the  Dardanelles,  and  prior  to  the  war  was  an 
apprentice  with  the  British  Westinghouse  Electric  and  Manufac- 
turing Co.,  Ltd.,  at  Trafford  Park. 

Obituary. — Mr.  Kobert  Hammond. — "We  deeply  regret 

to  learn,  as  we  go  to  press,  that  Mr.  Robert  Hammond  passed  away 
on  Thursday  morning,  at  the  age  of  65  years.  Mr.  Hammond  had 
been  unwell  for  several  weeks  past,  and  had  been  unable  to  attend 
at  his  office.  We  shall  refer  to  the  deceased  gentleman's  career 
next  week. 

The  Sydney  Daily  'I'eleyraph  records  the  death,  which  occurred 
at  Rylstone  early  in  June,  at  the  age  of  seventy-eight  years, 
of  Mr.  Addley  Coote,  who  is  described  as  ''  the  father  of 
Australia's  Pacific  cable  service."  His  last  work  in  this  con- 
nection was  the  laying  of  the  cable  between  Queensland  and  New 
Caledonia.  "  For  successfully  carrying  out  this  undertaking  Mr. 
Coote  was  to  have  received  the  French  Legion  of  Honour,  but  he 
died  before  the  formalities  preliminary  to  the  acceptance  of  this 
honour  by  a  non-Frenchman  had  been  completed."  He  was  a  life- 
long friend  of,  and  co-worker  with,  the  late  Sir  Henniker  Heaton. 

We  regret  to  note  from  the  Times  "Deaths"  column  that  Mb. 
John  C.  Gill,  Assoc.M.Tnst.C.E.,  chief  engineer  to  the  city  of 
Peterborough,  has  passed  away  at  the  age  of  63  years.  In  his 
capacity  as  city  engineer  he  was  also  responsible  for  the  electricity 
supply  system. 

The  death  occurred  on  July  27th  of  Mr.  Jas.  Smith,  head  of 
the  firm  of  Jas.  Smith  &  Sons,  Ltd.,  electricians,  &c.,  Carmichael 
Road,  South  Norwood.  Deceased,  who  was  in  his  87th  year,  served 
on  the  Croydon  Town  Council  for  17  years. 

The  death  occurred  suddenly  on  July  26th,  from  heart  disease 
following  neuritis,  of  Mr.  Fredk.  John  Gale,  who  was  for  many 
years  associated  with  Brooking  &  Co.,  electrical  engineers,  of 
Queen  Street,  Exeter. 

Will. — According  to  the  Times,  the  late  Major  Flood 
Page  left  £5,671. 


NEW    COMPANIES    REGISTERED. 


Ramsden    Green,    Ltd.    (141,122). — This    company   was 

riRislcicil  on  July  2"lh,  with  a  cnpit.il  of  £2.m>  in  ^"1  shares,  lo  lake  over 
from  K.  J.  Green  the  business  of  an  electrical  and  mechanical  engineer  carried 
on  by  hiin  at  10.  Warner  .Street,  Old  Kent  Ro.-ld,  S.E.,  as  the  Cralhorne  and 
Green  Manufacturing  Co.  The  subscribers  (with  one  share  each)  are  :  F.  J. 
Green,  10,  Wagner  Street,  Old  Kent  Road,  .S.E.,  engineer;  B.  K.  Giecn.  154. 
Beidah  Hill,  Norwood,  S.E.,  private  secretary.  Private 
number  <d  directors  is  not  to  be  less  than  two  or  more  th 
are    F.     J.    Green     (permanenj)    and    13.    E. 


ompany 
five ;    I 


The 
he  first 

"     J. 


Registered   office  :     10,    \\  agner   Street,    Old    Kent 


OFFICIAL  RETURNS  OF  ELECTRICAL 
COMPANIES. 


British      Accumulator     Co..     Ltd.      (125.172).— Capital. 

/:i3,30fl  in  4.000  "  A  "  and  8.000  "  H  "  shares  of  £\  each,  and  38,000  defd. 
of  Is.  each.  Return  doled  December  31st,  1914  (filed  March  24th.  I91S). 
4.000  "A"  and  38,000  defd  shaies  taken  up:  IBs.  per  share  called  up  on 
4.000  "  A  ";  £'iSaa  paid,  leaving  jC400  in  arrears;  /l,!»00  considered  is  paid 
on   38.000  defd.   shares.     Mortgages  and  charges  ;   NiT. 

Greenwood  and  Batlcv.  Ltd.  (27,05)8).— Capital,  i:40n,000 

in  U.OOn  nrel.  and  2(i,0n<>  ord.  shares  of  £19  each.  Return  dated  July  13lh. 
101.^.  ll.mU)  ptel.  and  IS.0,'>2  ord.  shares  taken  up  (of  which  13  ord.  shares 
have  been  forfeited);  £\a  per  share  railed  up  on  (1,934  pref.  and  12.1.34  ord.. 
£3  per  share  on  1.4«B  pref..  ami  £&  per  shore  on  l,2li8  ord  ;  jti^l.Sia  paid, 
leaving  £W  In  arrears;  £^9.9i0  considered  as  paid  on  7..338  shores  (2,6«8 
prel.    and    4,fl8a.ord.).      Mortgages  and  charges;    £\«aS«Xl. 
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Electric  Supply  Co.  of  Western  Australia,  Ltd.   (56,651). 

—Capital.  iTIOO.OOO  in  ^.1  shares.  Return  dated  June  33rd.  1SI5.  75,007 
shares  taken  up;  i;46,607  paid;  jCW.iOO  considered  as  paid.  Mortgages  and 
charges  :   Nil. 

Guildford  Electricity  Supply  Co.,  Ltd.  (36,725).— Capital, 

v::w.O(RI  in  i:,,000  prcf.  shares  o{  /:i  each,  and  6.000  ord.  shares  o(  £i  each. 
Rrtiirn  .l.il.d  April  Hth,  liUS.  IS.SSfi  prcf.  and  3,059  ord.  shares  taken  up; 
;t."3-*,l.S3  i):.id,  including  £^2  on  two  ord.  shares  forfeited.  Mortgages  and 
ch.irgis  :    ;t:-J5,000    1st  and   ;tl5.000    2nd    mortgage  debs. 

Hastings    and    District    Electric    Tramways    Co.,     Ltd, 

(R-J,.-i21).— I'apilal,  ;£;372,!I42  10s.  in  130.000  pref.  shares  of  £1  each  and 
485.885  ord.  shares  of  IDs.  each.  (Originally  ;t'500.0O0  in  50.000  pref.  and 
50.000  ord.  shares  of  /;5  each.  Reduced.  1911.)  Return  dated  March  23rd, 
1915.  RO.Oflfl  piet.  and  208.235  ord.  shares  taken  up;  £:80.000  paid  op  the 
pref.;  ;t  134.117   10s.  consi.kicj    as  paid  on   the   ord.     Mortgages   and  charges: 

x:25o,ooo. 


CITY    NOTES. 


County  of  Dorset  Electric  Supply  Co.,  Ltd. 

.^T  the  meeting  held  on  .Tiily  14th,  at  Moorgate  Court,  E.G.. 
the  directors  submitted  their  rejxirt  for  1914.  They  showed 
that  the  capital  expended  and  invested  in  the  as.sociated  com- 
panies amounted  to  £:30,044.  The  revenue  receipts,  exclii.sive 
of  the  Lyme  Regis  dividend,  amounted  to  j01,O6'2,  against 
;£4(i  for  1913.  The  gross  profit  (including  the  dividend  for  the 
Lyme  Regis  Co.)  amounted  to  ^340.  Against  this  were  placed 
interest  on  temporary  loans  £500,  leaving  a  deficit  on  the 
yearls  operations  of  il60,   against  a  deficit  of  .£654  in  1913. 

The  subsidiary  companies,  viz..  the  Lyme  Regis  E.L.  &  P.  Co.,  Ltd.,  the 
Blandford  Forum  and  District  E.S.  Co..  Ltd.,  and  the  Swanage  E.S.  Co., 
Ltd.,  have  each  shown  satisfactory  progress.  The  Lyme  Regis  Co.  shows  a 
substantial  profit  or  the  year's  working,  and  a  dividend  of  10  per  cent,  has 
been  declared.  The  Blandford  Co.'s  supply  was  commenced  only  three  weeks 
prio,-  to  December  31st,  1913,  and  the  Swanage  Co.  has  only  been  operating 
for  about  eleven  months,  so  that  these  companies  are  only  in  their  first  year 
of  working.  The  number  of  consumers  in  Dorchester  on'  December  31st  was 
89.  in  Blandford  39.  in  Lyme  Regis  126,  and  in  Swanage  70.  The  company's' 
progress  from  its  inception  to  the  present  moment  has  been  uniformly  steady 
and    satisfactory. 


Electric  Supply  Corporation,  Ltd. 

The  report  of  the  dii'ectors  for  the  year  ended  December  31st, 
1914,  shows  that  the  gross  earnings  during  the  year  amounted 
to  f  35,646,  an  increase  of  £956  upon  the  corresponding  figures 
of  the  previous  year.  The  sum  taken  into  net  revenue  account 
amounted  to  £17,883,  as  against  £15,6.35  for  1913.  After 
paying  interest  upon  debenture  stock  and  the  actual  cost  of 
the  year's  repains  and  renewals,  there  remained  with  the 
balance  brought  forw-ard  from  the  previous  year  a  surplus  of 
£9,844,  which  the  directors  proposed  to  deal  with  as  follows  : — ■ 
To  place  the  sum  of  £'273  to  the  renewals  account,  making 
this  fund  £10.000;  to  place  £3,000  to  a  re,sei-ve  fund:  to  dis- 
tribute dividend  to  the  shareholders  at  the  rate  of  2J  per 
cent,  per  annum  for  the  year  1914,  less  income  tax,  and  to 
carry  forward  the  balance  of  £1,847.  Tne  following  table 
shows  the  progress  made  by  the  company  :  — 

Profit,  including 


1912 
1913 
1914 


Equiv.  32-watt 

lamps  connected.  Units  sold.     Grc 

....       186.207     3.730.780     32.387     ".....     13,449 

201,266     3,975.091     34.690     15,65.5 

....      214,715     4,258.981     35.646     17,883 


The  Hendon  Electric  Supply  Co.,  Ltd.,  distributed  a  divi- 
dend of  13  per  cent,  for  1914,  and  the  Dumbarton  Burgh  and 
County  Tramways  Co.,  Ltd.,  a  dividend  of  li  per  cent,  upon 
its  ordinary  .shares.  The  total  amount  received  has  been 
brought  into  these  accounts. 


(Equ 

1913. 

n  32-watt  lamps.) 

Chf-Iinsford 

37,242 

2,166 

(Decrease.) 
211 

Jedburgh 

3,880 

Melrose 

5.138 

201 

Dalkeith 

8.255 

758 

Dollar 

3.214 

102 

Totnes 

6,175 

551 

Exmouth 

17.995 

1,632 

St.    .Andrews 

25.481 

1.371 

Hitchin 

11,217 

1.212 

Dumbarton 

65,360 

7,804 

Falmouth 

17.309 

1,773 

Net   in. 

:rease   during 

1914, 

13.449. 

Hendon 

97,636 

17,803 

Dawlish 

2,850 

855 

North    Berwick 

681 

907 

These  figures  ti 

]ke   no  ac 

count  of  the  s 

;upply 

to   th 

e  Dumb; 

irtnn    Burgh 

and  Coun 

ty  Tramw 

'ays,    which   u; 

ied  626,709 

units    in 

1914. 

Mr.  J.  O.  B.  Stone  (chairman)  presided  at  Salisbury  Hou.se, 
on  .July  29th,  over  the  thirteenth  annual  meeting  of  the  com- 
pany. The  Chairman,  in  proposing  the  adoption  of  the 
report,  expressed  regret  that  the  accounts  were  not  in  the 
shareholders'  hands  at  an  earlier  date,  owing  to  delay  cau.sed 
by  the  depletion  of  the  head-office  staff,  many  of  whom  had 
joined  His  Majesty's  Forces.  They  would  note  the  satis- 
factory growth  in  the  number  of  lamp  connections;  in  the 
case  of  Chelmsford  they  had  to  record  a  lower  figure  than  last 
year,  due  to  the  withdrawal  of  a  large  customer  whom  they 
had  supplied  at  an  exceptionally  low  rate  for  a  number  of 
years,  so  the  reduction  in  lamp  connections  wa,s  not  accom- 
panied by  a  corresponding  loss  in  profits.  The  Hendon  Co., 
in  which  they  were  largely  interested,  was  progressing  most 
favourably,    as  evidenced  by    the  handsome    dividend    they 


received  on  their  shareholding.  The  Dumbarton  tramway 
paid  the  same  small  dividend,  but  they  hoped  would  ulti- 
mately yield  a  better  return.  In  connection  with  Dum- 
barton, last  year  he  told  them  they  had  arranged  for  a  bulk 
eupidy  for  the  town,  but  as  the  war  caused  considerable  delay 
in  the  delivery  of  the  necessary  plant,  it  was  only  during  tho 
current  year  that  the  supply  had  become  of  beneficial  uso 
to  them.  As  reg;uded  the  sale  of  current,  he  did  not  think 
they  had  been  adversely  affected  liy  the  war,  as  they  had  hail 
an  increased  demand  for  ix)wer  supply,  more  particularly  in 
Dumbarton,  which  was  an  active  centre  for  shipbuilding.  In 
other  places,  dependent  on  visitors  for  their  prosperity,  the 
ordinary  business  had  been  replaceil  to  a  large  extent  by 
increased  trade  brought  by  the  billeting  of  troops.  As  to  the 
other  side  of  the  account,  namely,  the  jiroduction  of  electricity, 
the  actual  cost  during  the  year  under  review  had  not  been 
very  materially  affected,  though  they  would  have  to  face 
higher  prices  for  labour  and  coal  in  future.  A  very  large 
number  of  their  staff  were  serving  with  the  Forces,  and  they 
had  at  present  only  54  per  cent,  of  the  men  who  were  in 
their  employment  at  the  outbreak  of  the  war.  They  recom- 
men<;fed  bringing  the  renewals  account  up  to  a  sum  of  £]0,0(K1. 
and  proposed  to  continue  paying  for  repairs  and  renewals  out 
of  the  yearly  revenue,  unless  they  had  to  meet  some  abnormal 
exjienditure.  There  was  a  considerable  increase  in  their  bill 
for  repairs,  due  to  renewal  of  their  batteries.  Most  of  their 
works  had  now  been  in  operation  for  about  ten  years,  and  it 
battery  did  well  if  it  lasted  for  that  period.  It  was  parti- 
cularly to  meet  battei-j'  repairs  that  this  fund  was  built  up. 
and  it  was  gratifying  to  feel  that  they  could  carry  out  such 
work  without  trenching  upon  it.  They  now  proposed  to 
inaugurate  a  general  reserve  fund,  setting  aside  £3,000  for 
that  purpose.  Apart  from  general  depreciation  charges,  they 
had  to  bear  in  mind  that  item  on  the  balance  sheet  represent- 
ing the  cost  of  issuing  shares  and  debentures,  and  the  share- 
holders would  no  doubt  agree  that  it  would  be  wise  to  make 
some  provision  of  this  nature.  With  regard  to  the  dividend, 
the  board  did  not  think  it  politic  to  pay  more  than  2J  per 
cent.  Tlie  small  additional  payment  under  the  present  condi- 
tions was  encouraging  and  marked  the  general  improvement 
in  face  of  the  difficult  conditions  which  had  prevailed. 
The  report  was  adopted  without  discussion. 


Bombay  Electric  Supply  &  Tramways  Co.,  Ltd. 

The  tenth  ordinary  general  meeting  was  held  on  Thursday 
last  week  at  Eiectiical  Federation  Offices,  Kingsway,  under 
the  presidency  of  Sir  C.  Ollivant,  K.C.I.E. 

In  proposing  the  adoption  of  the  report  (see  p.  52),  the 
Chairman  said  it  was  gratifying  to  note  that  the  net  revenue 
had  continued  to  expand,  notwithstanding  many  adverse  fac- 
tors. The  gross  receipts  amounted  to  £302.509,  an  increase 
of  £'26,100,  and  the  net  receipts  to  £157,582,  an  increase  of 
£12,010,  or  of  8.25  per  cent.,  as  compared  with  the  previous 
year.  The  adverse  effect  of  the  war  upon  the  traftic  had  been 
mainly  due  to  the  heavy  falling  off  in  both  the  expoit  and 
import  trade  of  the  port  of  Bombay,  and  to  the  measure  of 
impoverishment  resulting  from  the  trade  shrinkage.  For  the 
first  seven  months  of  the  year,  prior  to  the  outbreak  of  the 
war,  they  carried  24,192,216  passengers,  as  compared  with 
23,092,082  during  the  corresponding  months  of  1913.  But  for 
the  second  five  months  they  only  carried  16,257,418  passengers, 
as  compared  with  17,.599,940  the  year  before.  Owing  to  the 
increase  in  receipts  during  the  first  half  of  the  year,  the 
aggregate  gross  earnings  for  the  twelve  months  showed  a 
falling-oft'  of  only  £788.  The  decrease  in  net  earnings  of 
£4,961  was,  consequently,  mainly  attributable  to  the  fact 
that  the  traffic  expenses  for  1914  exceeded  those  of  1913  by 
£4,173.  This  was  due  to  the  increased  expenditure  necessi- 
tated by  the  increased  running  during  the  earlier  mouths  of 
the  year,  and  to  the  fact  that  the  decrease  in  the  later  months 
under  this  heading  was  offset  by  the  rise  in  the  cost  of 
materials  and  heavier  expenditure  on  the  maintenance  of 
rolling  stock  and  track.  They  would  be  glad  to  note  that 
there  had  been  a  recovery  in  the  scale  of  the  ti'affic  receipts 
since  the  commencement  of  the  current  year,  and  this,  so  far, 
continued  to  progress.  The  progress  of  the  electric  supply 
branch  of  the  undertaking  had  been  very  satisfactory,  the 
net  earnings  showing  the  handsome  advance  of  £17,700  as 
compared  with  those  of  the  preceding  year.  They  were  fortu- 
nate in  securing  temporary  supply  for  power  purposes  to  two 
of  the  Bombay  mills  during  the  last  six  moiiths  of  1914 ;  those 
mills  were  under  contract  to  purchase  electric  energy  from  the 
Tata  Hydro-Electric  Co.,  so  -soon  as  that  company  was  able 
to  supply  them,  and  it  was  in  a  position  to  do  this  early  in 
February,  when  these  two  customers  passed  t<>  the  Hydro  Co. 
As  that  company  had  now  commenced  supply  at  Bombay,  it 
was  perhaps  desirable  that  he  should  remind  them  that 
under  the  terms  of  its  licence  it  was  restricted  to  supplying 
factories  and  railwavs  whose  annual  consumption  was  not 
less  than  500,000  units.  The  fields  of  operation  of  the  two 
companies  were,  therefore,  to  that  exttmt  demarcated.  In 
view  of  the  loss  of  the  temporary  mill  load,  they  could  not 
look  for  the  same  increase  in  revenue  from  the  supply  branch 
this  vear  as  that  recorded  last  year.  But  he  was  glad  to  be 
able  'to  inform  them  that  for  the  five  months  of  the  current 
vear.  for  which  returns  had  reachp<l  them,  there  bad  been  a 
considerable  increase  in  the  number  of  units  sold  as  com- 
pared with  last  year.     All  the  extensions  of  the  mains  laid 
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last  year  were  yielding  good  results.  With  regard  to  the 
balance  .sheet,  during  the  year  the  capital  expenditure  aggre- 
gat<nl  i;i(),'J(il.  Of  this  amount,  £S6,105  was  expenditure  in 
the  supply  branch,  and  .i;iO,26G  in  the  traction  branch.  The 
provision  for  depiecialion  was  increased  this  year  to  £'27,000, 
as  compared  witii  i'ii:i,y(iO  last  year.  Thoy  had  now  at  crc<lit 
of  that  fund  ±'113,'1(K).  llie  sinking  fund  for  capital  redemp- 
tion had  lioen  increased  from  .£41,686  to  i'57,198.  They  had 
found  it  advisable  to  postpone  for  the  present  some  extensions 
of  the  tramway  lines  which  th-cy  had  in  contemplation.  The 
very  heavy  rise  in  the  cost  of  materials  and  the  adverse 
influences  checking  the  normal  growth  of  the  traffic  had 
dictated  this  postponement.  But,  on  the  other  hand,  they 
were  steadily  pursuing  the  policy  of  extending  their  supply 
mains  into  any  districts  of  the  city  not  yet  served  by  their 
distributors,  where  it  was  demonstrated'  as  the  result  of 
careful_  canvassing  that  the  returns  in  sight  justified  the 
expenditure.  The  progressive  realisation  by  ail  clas.ses  of  the 
Bombay  public  of  the  conveniences  and  economy  of  electric 
lighting,  and  the  hygienic  benefits  of  electric  fans,  had  resulted 
in  a  growth  in  the  demand  for  both  which  reiulored  possible 
many  extensions  which  could  not  have  been  justified  a  year 
or  two  ago. 

Mr.  P.  C.  EiMiNGTON  seconded  the  motion,  which  was  car- 
ried unanimously. 

Yorkshire  Electric  Power  Co. 

The  report  of  the  directors  for  the  half-year  ending  June 
30th,  1915,  states  that  there  has  been  an  increase  in  the 
revenue  from  the  sale  of  electrical  energy,  but  owing  to  addi- 
tional costs  occasioned  by  the  war,  the  net  profit  after  pay- 
ment of  mortgage  and  other  interest  shows  a  small  decrease 
on  that  for  the  corresponding  half-year  of  1914.  Both  wages 
and  materials  have  become  more  costly  during  the  war,  and 
the  conditions  of  the  coal  market  have  been  especially  difficult. 
The  net  profits  for  the  three  half-yearly  periods  ending  June 
30th  are : — 


191.5. 

f  9,873  8s.  9d. 


1914.  1913. 

^£10,414  5s.  Od.  £6,971  18s.  9d. 
Under  the  powers  conferred  upon  them  bv  the  Yorkshire 
Electric  Power  Act,  1914,  the  directors  have 'declared  a  divi- 
dend for  the  half-j-earon  the  amount  paid  up  on  the  six  per 
cent,  cumulative  preference  shares,  which  will  absorb  £5,051 
3s.  3d.,  and  they  are  of  the  opinion  that  under  the  circum- 
stanoea  the  consideration  of  a  dividend  on  the  ordinary  shares 
should  be  deferred  until  the  end  of  the  vear.  The  advantages 
which  have  repeatedly  been  claimed  for  a  public  supply  of 
electricity  have  been  emphasised  by  the  present  conditions. 
Old  consumers  have  increased  their  demands  upon  the  com'- 
pany,  and  many  important  new  consumers  are  being  supplied. 
Power  users  whose  premises  are  connected  to  the  company's 
mains  find  that  with  a  minimum  of  expenditure  and  without 
delay  they  are  able  to  meet  the  unprecedented  requirements 
for  war  and  other  pm-poses.  During  the  half-vear  applica- 
tions for  £10,995  of  the  six  per  cent,  cumulative  preference 
shares  have  been  received,  and  the  balance  unissued  has  now 
been  reduced  to  £'2..845.  Owing  to  over  one-fifth  of  the 
company's  employt^s  having  enlisted  and  to  the  growth  of 
the  business,  more  work  has  fallen  upon  a  depleted  staff.  Tlie 
directors  have  pleasure  in  drawing  attention  to  the  cheerful 
Rpint  with  which  these  extra  responsibilities  have  been  under- 
taken. 


Russliiii  Electrical  Coiiipanies. 

The  electrical  concerns  in  Russia  po.ssessing  a  good  organisa- 
tion, both  for  buying  raw  materials  and  selling  their  products, 
as  well  as  having  abundant  working  capital,  were  never  more 
prosperous  than  they  have  been  of  late.  This  can  be  seen 
from  the  following  figures  from  the  publish(-d  reports  for  the 
working  year  1914  :— 


Oeneral  Electricity  Co. 
UniU-d  Cables  Co.       ... 
Siemens  k   llal.ske 
Duflon    Constanovit(th   & 
Siemens-Schuckert 


Of 


Profits  in  roubles. 

1912.  1913.           1914. 

1,300,000  1,750,000  2,070,000 

970,000  1.400.000  3,340,000 

610,000  5(X).0<X)       810,000 

•240,000  250,000       3.50.000 

—  L.-iOO.OOO  1.150,000 


Amongst  the.se  eoncerns  the  T'nited  Cables  Co.  is  particu- 
larly distinguished  by  its  net  profit,  namely,  65.6  per  cent. 
< in  Its  nominal  capital,  or  more  than  double  that  of  1913. 

How,  a.sks  a  Petrogiad  journal,  has  .such  an  unprecedented 
increa.s<!  taken  phu'c  in  such  an  abnormal  vear,  when  other 
branches  of  industiy  were  in  more  or  less'  difliculty?  'llii.s 
queslion  is  answered  by  tiio  report  of  the  company  itself, 
which  shows  that  at  the  beginning  of  the  war,  the  company 
had  in  stock  reserves  of  metals  and  other  necessary  Roods  for 
production,  wliirli  had  been  bmight  in  the  first  half  of  (ho 
year  at  low  prices,  whilst  the  finishe<l  products  wcro  sold  in 
the  second  half  of  the  year,  when  prices  steadily  rose. 
_  The  8fttisf,i(t<)iy  po.MJtion  of  the  c/)inpanv  is  explained,  also, 
in  part  by  it«  particijiation  with  three  other  concerns  in  the 
e/ingunieiH'  syndicate,  called  the  "  Abnehmer-Syndikat."  This 
r  "'  ."'J'""  "f  eonsumers  of  copper  which,  oil  ita  part,  in 
bound  by  nTreenients  with  the  Hussion  pvndicale  of  copper 
Kinelters.  cnllo<l  the  "  Myrd."  TTnder  such  conditions  it  can 
be  undrislood  how  the  company  in  the  last  tbiee  vcais  iiiadc 
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a  net  profit  of  6,000,000  roubles,  or  the  equal  of  its  nominal 
capital.  Further,  the  increase  in  the  profits  of  this  company, 
afl  well  as  of  others  closely  associated  with  it — the  General 
Electricity  Co.,  and  Siemens  &  Ilalske — is  explained  by  the 
large  orders  given  for  war  service.  A  consiileiable  por- 
tion of  the  profits  of  all  these  companies  has  been  put  to  the 
amortisation  of  the  cost  of  buildings,  etc.,  notwithstanding  the 
fact  that  most  of  them,  as  shown  below,  have  paid  higher 
dividends  than  in  1913. 

Dividends  per  cent. 
1912.     1913.   1914. 

General   Electricity  Co "9 

United   Cables  Co 8 

Siemens  &  Halske 6 

Siemens-Schuckert — 

Duflon  Oonstantinovitch  &  Co 12 

In  the  first  four  companies  named,  down  to  the  period  of  the 
war  German  capital  was  chiefly  interested;  but  the  last-named 
is  French.  ITie  house  of  Siemens-Schuckert  is  an  exception  : 
its  dividend  was  less  compared  with  that  of  1913.  The  decline 
in  the  profit  of  this  large  concern  which,  two  years  ago,  with 
the  co-operation  of  important  German  electro-technical  groups, 
was  formed  from  the  Russian  Schuckert  Co.,  is  explained  by  the 
fact  that  it  was  largely  dependent  on  its  foreign  contractors, 
both  financially  and  industrially.  Some  idea  of  this  depend- 
ence may  be  found  in  the  report  of  the  said  company.  It 
says  that  the  result  for  1914  is  less  satisfactory  than  that  of 
the  preceding  year,  because  of  the  impossibility  of  executing 
certain  portions  of  the  contracts  from  the  company's  works, 
through  the  stoppage  of  the  importation  of  special  machines 
then  being  made  abroad,  and  the  impossibility  of  constructing 
machines  in  the  factory  of  the  company  in  time,  in  view  of 
the  complete  stoppage  of  delivery  of  raw  materials  and  half 
products. 

The  report  of  the  General  Electricity  Co.  also  specifies  the 
lack  of  raw  material  as  well  as  of  fuel  at  the  factory,  and  the 
impossibility  of  obtaining  equipment,  previously  obtained  from 
abroad,  which  had  an  unfavourable  influence  on  the  opera- 
tions of  the  company  in  1914. 

To-day,  amongst  electro-technical  concerns,  there  is 
observed  an  effort  to  get  rid  of  foreign  control.  Thus  the 
board  of  Duflon  Oonstantinovitch  &  Co.,  in  its  report  points 
out  the  necessity  of  fresh  extensions  of  the  factory  equipment 
due  to  the  desire  to  experiment  in  some  new  branches  of 
productive  activity  in  the  sphere  of  electro- mechanics  to  be 
installed  in  the  workshops  of  the  company,  so  as  to  take  an 
active  part  in  freeing  Rus.sia  from  that  foreign  control. 

.^t  present  accounts  of  three  other  large  electric  companies 
have  also  been  published  for  1914,  and  these  show  that  the 
demand  for  electric  current  in  1914  was  good.  In  con- 
nection therewith  the  net  profits  increased  as  compared  with 
1913,  as  can  be  seen  from  the  tables  (in  roubles)  which 
follow  :  — 

1912.    1913.    1914. 

Electric   Lighting   Co.,    1886    5,350,000    6,040,000    6,840,000 

Petrograd  Electric  Construc- 
tions Co 1,400,000    1,.520,000    1,740,000 

Electric  Power  Co 590.000    1,050,000    1,400,000 

The  dividends  per  cent,  paid  by  these  companies  were  as 
follow : — 

1912.     1913.    1914. 

Electric  Lighting  Co.,  1886        U  11         11 

Petrograd  Electric  Constructions  Co.   ...      9      10.2       10.2 

Electric  Power  Co —  9  9 


British  Columbia  Electric  Railway  Co..  Ltd. 

Owing  to  the  large  decrease  in  the  earnings  of  the  company 
since  the  turn  of  the  year,  the  directors  are  unable  to  recom- 
mend the  payment  of  any  further  dividend  on  the  preferred 
or  deferred  ordinary  stocks  in  respect  of  the  year  to  June  30th. 
In  the  last  days  of  1914,  owing  to  the  stagnation  of  business, 
brought  about  by  the  war,  an  extraordinary  form  of  competi- 
tion suddenly  arose;  a  large  number  of  motor  cars,  most 
of  them  privately  owned,  started  plying  for  hire  in  opposition 
to  the  company's  cars,  at  ordinary  tram  fares.  In  an  endeavour 
to  meet  this  competition  the  company  has  recently,  as  an 
experiment,  reduced  some  of  its  fares.  Sufficient  time  has 
not  yet  elapsed  to  enable  a  conclusive  <ipinion  t<i  he  formed 
as  to  the  ultimate  result  of  tliis  step.  'Hie  approximate  net 
earnings  of  the  company  and  its  subsidiaries  for  the  six 
months  to  December  31st  last  nmounted  to  £190.585,  ft 
dcciea.se  of  £61,252.  or  24  per  cent.,  as  compared  with  tho 
earnings  for  the  correspnnding  period  of  the  previous  year. 
I'or  the  six  months  to  ,lune  .'Wth,  1915  (the  Kriod  of  motor- 
car competition),  the  ai)proximaf<5  net  earnings  show  a  still 
greater  dwline  of  £1.52,379,  or  65)  i^er  cent.,  as  compared 
with  the  earnings  of  the  ix>rresponding  period  of  the  previous 
year,  making  an  approximate  decrease  in  the  net  earnings  for 
the  year  of  f21.'l,631.  rqual  to  41  jx-r  cent.  The  approximate 
net  earnings  for  the  twelve  months  to  June  30th  amount 
to  £270,588.  An  extraordinary  general  meeting  will  be  held 
on  August  19th,  for  the  purpose  of  pa.ssing  resolutions  con- 
firming two  agreements  which  have  been  entered  into  between 
the  coin))nny  and  two  of  its  suhsidiai-y  companies,  for  the 
operation  liy  (he  eoinpnny  of  liranch  lines  owned  by  the 
subsidiiirv  companies,  and  for  matters  incidental  thereto. — 
/■■..,„.,,.,■,(  V 
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Reiisinaton    and    Rninlitsbridffc   Electric   Li^ht- 

Ing  Co.,  Ltd,  —  Interim  dividend  of  3  per  cent,  on  the 
ordinary  shares,  for  the  half-year  ended  June  30th,  1915. 

Vichers.  Ltd. — The  following  interim  dividends  for  the 
halt-year  to  June  30th  will  be  paid  :— 2i  per  cent,  (less  income- 
tax)  on  the  preferred  6  per  cent,  stock  and  5  per  cent,  preference 
eharea,  and  Is.  per  share  (free  of  income-tax)  on  the  ordinary 
shares. 

Westminster  Electric  Siippl.v  Coritoratlon,  l-td.— 

Interim  dividend  at  the  rate  of  6  per  cent,  per  annum,  less  income- 
tax,  for  the  half-year  to  June  30th,  payable  on  SepSember  Ist. 

Metropctlitan   Electric   Supply  Co.,  Ltd.— Dividend 

on  the  ordinary  shares  for  the  half-year  to  June  30th  at  the  rate 
of  2  psr  cent,  per  annum. 

London   and    Suburban   Traction  Co..   Ltd.— The 

directors  anuouace  that  no  interim  dividend  will  be  paid  on  the 
ordinary  shares  at  this  time. 

City  of   London  Electric  Ligiitiu":  Co.,  Ltd.— The 

directors  announce  an  interim  dividend  at  the  rate  of  (!  per  cent, 
per  annum,  less  income-tax,  on  the  ordinary  shares  for  the  half- 
year. 

City  of  Buenos  Ayres  Trannvays  Co.  (li)04),  Ltd. 

—The  directors  have  declared  a  dividend  of  Is.  3d.  per  share  (being 
at  the  rate  of  5  per  cent,  per  annum),  less  income-tax,  for  the 
three  months  ended  June  30ch. 

Blaclvpool    and    Fleetwood  Traniroad     Co.— The 

directors  have  decided  to  pay  the  usual  dividend,  at  the  rate  of 
i  per  cent,  for  the  half-year  ended  at  June. 

Olficial  \otices  re  Companies. — The  following  com- 
panies will  be  struck  off  the  register  at  the  expiration  of  three 
months,  unless  cause  is  shown  to  the  contrary  :  — 

Auto-Electric  Vacuum  Drying  Sj'iulicate. 

Automatic  Centrifugal  Pump. 

Boudjah  Electric  Ligbtiog  Go. 

Chapman  MotDr  Starter  Syndicate. 

liast  Kent  Electric  Supply  Co.  , 

Pilameots. 

Radiographic  Processes. 

Kidge  Spetd  Indicator  Syndicate. 

S'liQO  Bitumen  Co. 

Simplex  Life  Guard  and  Step  Co. 

Small  Power  Dynamo  and  Motor  Co. 

Society  for  the  Protection  of  the  Motor  Trade. 

Treibel  Smoke  Combustion  Co. 

Para  Electric  Railways  and  Ligfhtiny,-  Co.,  Ltd. — 

No  interim  dividend  will  be  paid  on  the  ordinary  shares. 


STOCKS    AND    SHARES. 


Tuesday  Evening. 

Principal  interest  in  the  Stock  Exchange  continues  to 
cx-ntre  in  the  4J  pel'  cent.  War  Loan.  Upon  the  establish- 
ment of  an  active  market  in  the  scrip,  there  was  a  sharp  fall 
in  the  price,  the  partly-paid  dropping  at  one  time  to  '21 
discount.  This,  however,  was  halved  at  the  beginning  of 
the  present  week,  and  with  the  recovei"j'  in  the  stock,  other 
inve.stment  markets  sympathised.  The  newcomer  monopolises 
most  of  the  business  that  is  going  on.  There  is  probably 
fifteen  to  twenty  times  as  much  doing  in  the  War  Loan  as 
ill  any  other  single  security  outside  the  Consol  market.  This 
.■-t;ite  of  affairs  is  likely  to  continue  for  a.  week  or  two,  after 
which  business  will  quietly  slide  into  the  normal,  although, 
of  course,  there  arc  still  many  issues,  in  investment  markets 
t-specially,  which  will  have  to  come  down  in  price,  in  order 
til  conform  to  the  lowered  standard  of  levels — or,  to  put  it 
ill  another  way,  the  higher  rate  of  yield^set  up  by  the  War 
J.<;an. 

This  is  a  condition  which  will  apply  to  various  stocks  and 
shares  in  our  own  price  lists.  Those  i)eople  who  a.sk  \\hy 
ili;ijtation8  are  not  lowered  slruight  away,  to  meet  the  altered 
circumstances,  may  be  reminded  that  since  the  issue  of  the 
WarLoan,  at  the  end  of  June,  business  in  most  markets  has 
been  of  meagre  character,  and  that,  so  far,  only  in  certain 
cases  have  the  markets  been  sufficiently  tested  to  enable  the 
quotation  of  approximately  accurate  prices.  It  might  be 
difficult  to  sell  various  of  the  stocks  set  out  in  our  lists  at  the 
given  prices,  although  we  would  venture  to  say  that  in  the 
majority    of   those  enumerated    the   market   has    sufficiently 


accustomed  itself  to  the  War  Loan  atmosphere  to  permit  of 
accurate  prices  being  obtained. 

The  Electrical  Supply  list  is  featureless  and  devoid  of 
alteration.  Dividend  declarations  .so  far  have  emphasised  the 
cautious  note  sounded  here  at  various  times  as  to  the  effect 
of  the  war  upon  the  profits  of  the  electricity-producing  com- 
panies. The  Westminster  has  reduced  its  interim  dividend 
from  10  per  cent,  to  0  per  cent.,  and  this  reduction  of  4  per 
cent,  is  the  principal  cut  announced  up  to  the  present.  The 
St.  James'  and  P;ill'  Mall,  it  will  be  remembered,  lowered  its 
interim  dividend  to  7  per  cent.,  which  is  3  per  cent,  less  than 
that  of  the  corresponding  period  last  year.  The  Metroixilitan 
2  per  cent,  goes  against  4  per  cent.,  and  the  Charing  Cross 
declares  4  per  cent,  against  a  point  higher.  The  Gty  of 
London  and  C-ounty  of  London,  with  6  per  cent,  and  5  per 
cent,  respectively,  make  no  difference  in  their  distributions 
As  may  be  supposed,  the  market  is  somewhat  dull,  but,  as 
we  have  just  said,  there  are  no  quotable  changes. 

The  Adelaide  Electric  Supply  Co.  has  convened  a  meeting 
of  its  5  per  cent,  debenture  stockholders  for  next  Monday 
week  (August  16th),  to  consider  and,  if  approved,  to  pass 
certain  extraordinaiy  resolutions,  the  adjective  being  literally 
as  well  as  formally  correct.  The  debenture  proprietors  are 
"asked  to  consent  to  a  variation  of  the  trust  deed,  on  the 
ground  that  the  deed,  as  at  present  drawn,  contains  a  clerical 
error  in  the  matter  of  the  amount  of  money  to  be  set  aside 
towards  redemption  of  the  stock  by  1936.  The  new  clause 
to  be  proposed  provides  for  an  accumulative  sinking  fund, 
the  effect  of  which  would  be  to  redeem  the  stock — certainly 
not  in  the  twenty-one  years  from  now,  as  at  present  provided, 
but  in  a  considerably  longer  period.  To  talk  about  a.  clerical 
error  in  a  trust  deed  when  that  error  touches  so  vital  a  spot 
as  redemption  of  the  debenture  stock  seems  to  us  most  sur- 
prising. This  debenture  has  been  recommended  here  from 
time  to  time  as  a  first-class  security,  well  covered;  and  one 
of  its  attractions  lay  in  its  being  redeemable  at  105  in  1936. 
To  move  the  date  on,  even  by  i^n  or  twenty  years,  on  the 
excuse  that  the  trust  deed  contained  a  clerical  error,  is  surely 
an  attempt  to  infringe  debenture  rights  which  should  be 
stoutly  resisted ;  and  those  who  have  followed  the  suggestion 
that  they  should  invest  money  in  the  security  may  be  further 
advised  to  oppose  the  present  proposals  in  every  way  possible. 

The  Brazilian  Traction  Co.  has  declared  a  dividend  of  i 
per  cent,  on  its  common  shares  in  respect  of  the  past  quarter; 
and  if  it  repeats  the  distribution  three  months  hence,  the 
dividend  for  the  year  will  be  brought  up  to  4  per  cent.  What 
will  happen  after  this,  however,  is  a  theme  for  much  specula- 
tion. Will  the  company  declare  quarterly  dividends  of  1  per 
cent.?  or  is  the  present  J  per  cent,  to  be  continued?  This  is 
the  point  disturbing  the  market;  and  the  price  of  the  shares 
has  fallen  to  45i — comparing,  it  may  be  noticed,  with  66  on 
the  eve  of  the  outbreak  of  war. 

The  Eio  exchange  has  been  moving  within  the  past  few 
days  against  holders  of  Brazilian  securities,  although  of  this 
factor  too  much  need  not  be  made,  in  view  of  the  speculation 
which  is  going  on  in  the  Exchange  just  now.  The  Argentine 
group  is  quiet,  and  Mexican  descriptions  are  not  affected  by 
the  news,  for  what  it  may  be  worth,  that  the  Carranzists 
have  already  started  on  a  scheme  of  pacification,  and  that 
regular  communication  between  Mexico  and  Vera  Cruz  is 
about  to  be  restored.  The  British  Columbia  Electric  Railway 
has  passed  the  dividends  on  its  preferred  and  deferred  stocks. 
Prices,  naturally,  are  dullish.  Nominally,  the  two  issues 
stand  at  45  and  .35  respectively.  The  preference  is  called  65 
to  70. 

Telegraphs,  on  the  whole,  are  weak  and  depressed.  Little 
or  no  support  has  been  forthcoming  to  counteract  the  fall  of 
the  past  month.  Prices  continue  to  crumble,  and  this  partially 
from  the  considerations  outlined  in  our  opening  paragraphs. 
The  American  group  has  derived  no  benefit  from  the  wild 
speculation  in  all  kinds  of  United  States  industiials  that  is 
taking  place  in  New  York.  Some  of  the  Canadian  stocks  and 
shares  are  better  becaase  of  it,  and  American  Marconis  fur- 
nished one  of  the  surprises  of  the  week  with  a  jump  from  14s. 
to  20s.  6d.  in  a  single  day.  Of  this  rise  about  a  florin  was 
subsequently  lost.  Canadian  Marconis  moved  up  in  sym- 
pathy to  5s.  9d.,  and  the  parent  shares  benefited  from  the 
spurt  in  their  progeny.  Marconi  ordinary  rose  temporarily 
to  2,  and.  being  now  ex-dividend,  the  net  rise  at  38s.  9d. 
amounts  to  4s.  6d.  per  share;  while  the  preference  have 
hardened  to  1  13/16,  and  even  Spanish  Marconis,  from  being 
scarcely  saleable  at  2s.  6d.,"  soared  to  6s.  New  York  Tele- 
phones rose  to  97,  but  subsequently  lost  the  advance  of  a 
point  which  this  represented.  The  Eastern  and  Western 
groups  are  both  dull,  the  deceased  accounts  not  having  yet 
been  fully  absorbed. 

Home  Railway  stocks  are  steady,  a  fall  of  a  point  in  Metro- 
politans being  counteracted  by  a  similar  improvement  in 
Districts,  while  Underground  Electric  issues  maintain  their 
recently-acquired  firmness. 

The  Miscellaneous  group  shows  little  change.  Manufac- 
turing shares  are  steady  as  a  w^hole,  but  Telegraph  Construc- 
tions fell  a  point  to  31.  and  preferences  are  generally  disposed 
to  ease  off.  In  the  rubber  market  there  is  not  much  going  on, 
with  a  consequent  quietude  in  prices.  The  armament  divi- 
sion is  a  little  erratic.  It  may  be  mentioned,  incidentally, 
that  at  one  of  the  munitions-making  companies  which  h.is  a 
factory  not  a  hundred  miles  from  the  City,  a  gang  of  Stock 
Exchange  men  find  more  strenuous  employment  tli-n  has 
been  their  lot  for  many  years  past  in  the  House. 
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SHARE    LIST  OP  ELECTRICAL  COMPANIES. 


MARKET     QUOTATIONS. 


HoUB  Blbotbioity  Oompanibb. 
Price 
Dividend,       Aug.  S, 
1914.  1916. 


Brompton  Ordinary 

do.       7  per  cent.  Pref.     .. 
Cbaring  OroBs  Ordinary 

do.       do.        do.    4)  Pref. 

do.       do.  Olty  Pref. 

do.    4  Deb 

Chelsea       ..        

do.    ii  Deb 

City  of  London 

do.       do.    6  per  cent.  Pref, 

do.       do.    6  Deb 

do.       do.    4i  Deb. 
County  of  London 

do.       do.       6  per  cent.  Pref. 

do.        do,        1st  Deb. 

do.       do.       and  Deb,     . . 
Kensington  Ordinary 

London  Electric 

per  cent.  Pref, 


10 


7J 


do. 


Metropolitan 
do. 


do.    4  Deb. 


i  per  cent.  Piel. 

do.  44  Deb 

do.  BJDeb 

Bt.  James' and  Pall  Mall 

do.     do.     do.     7  percent.  Pref. 

do.     do.     do.    8J  Deb 

Sontb  London       

Boath  Metropolitan  Pref 

Westminster  Ordinary 

do.  4i  Pref 


H 


n 


TELEsaAPas  Ann  Telkphones, 

Anglo-Am.  Tel.  Pref 6  97 

do.             Def li  31 

Chile  Telephone 8  6? 

Cuba  Bub.  Ord 6  8J 

do.        Pref 10  16 

Eastern  Extension          7  u 

do.                4  Deb 4  78x3 

Eastern  Tel,  Ord 7  120 

do,           ajPref Si  70 

do.           4  Deb 4  80 

Globe  Tel.  and  T.  Ord 6  94 

do.               Pref 6  10' 

Gl.  Northern  Tel,          22  88 

Indo-European 65/-  Fft 

Marconi 10 

New  York  Tel.  4J H 

Oriental  Telephone  Ord 10 

do.                  Pref 6 

Tal.  Egypt  Deb 4i 


IJIxd  -K/fi 


United  R.  Plate  Tel. 

do.  Pref 6 

West  India  and  Pan 1 

Western  Telegraph        7 

do.  4  Deb 4 

Home  Bails. 

Central  London,  Ord.  Assented       . .  4 

Metropolitan         u 

do.  District Nil 

Underground  Electric  Ordinary        ..  Nil 

do.  do.      "A"    ..        ..  Nil 

dOi  do.     Income         ..  6 

FoBBlQN  TbAUS,   Ao, 

Anglo-Arg.  Trams,  First  Pref, 
do,  2nd  Pref.    . . 

do.  4  Deb. 

do.  ii  Deb. 

do.  6  Deb. 

Brazil  Tractions 

Bombay  Electric  Pref 

do.  4i  Deb. 

Mexico  Trams 

do,  6  per  cent.  Bonds 

do.  6  per  cent.  Bonds 

Mexican  Light  Common 

do.  Pref 

dn.             let  Bonds 
Adelaide  Bup.  6  per  cent.  Fret, 
do,  6  Deb 


6| 


44 


MANurAoniBiiio  Oompahibs, 


Babcock  4  Wilcox 

British  Aluminium  Ord.          ..        .,  6 

do.               Pref 6 

British  Insulated  Ord IB 

do.            Pref 6 

British  Wostinghoose  Pref 7* 

do.       4  Deb 4 

do.       6  p.  lien         6 

Callendors 16 

do.       6  Prof ]  G 

do.       44  Deb 4A 

Castner-Kellnor 16 

Edison  4  Bwan,  £3  pd Nil 

do.      do.      fully  paid        ..        ..  Nil 

do,      do,      4  Deb 4 

do.      do.      6  %  Deb 6 

Kk'ctrio  OonstructloD (t 

do.              do.         Prof 7 

Oen.  Eloo.  Pref 8 

Honloy         30 

do.       4A  Pref 4A 

do.       4}  Dob A 

Indla-Rnbber        6 

Telegrapb  Con SO 


2i 
IP/s" 


4  10  4 

6     6  0 

6  12  6 

6  16  2 

6     0  0 

6  11  1 

4  17  10 

6  18  6 

6    9  1 


_ 

8  17     9 

-i 

•6  19     0 

4  16     5 

+1 

6     8     1 

-* 

6     6     6 

+1 

Nil 

+  4 

Nil 

Nil 

~ 

♦9    8    0 



6  17    6 

— 

7  17    2 

— 

6    6    8 

— 

6    0    0 

— 

6  la    4 

-i!4 

8  17  10 

6  16  10 

•  Allowance  made  for  dividends  being  paid  free  of  inooma-tax. 


4  14  U 

4  14  V 

e  14  8 

7  ID  0 


It  should  be  remembered,  in  making  use  of  the  figures  appearing 
in  the  following  list,  that  in  some  oases  the  prices  are  only  general, 
and  the;  may  vary  according  to  quantities  and  other  circumstances. 


Wednesday,  August  4th. 


CHEMICALS.  *e. 

Latest 

Price, 

fortnight's 
loo,  or  Deo, 

a  Add.  Bydrochlorle          .. 

per  owt, 

4/6 

19/. 

a     „     Oxalic            

per  lb. 

m     „      Bulphurlo 

per  owt, 

a  Ammoniac  Bal        

£49 

a  Ammonia,  Muriate  (large  crystal)  per  too 

£40 

a  Bleaching  powder 

„ 

£9 

«  Bisulphide  of  Carbon      ..        .. 

„ 

£21 

a  Borax 

^ 

£22 

a  Copper  Sulphate 

£28 

a  Lead,  Nitrate         

^ 

£85 

a      „      White  Bngar 

a      „      Peroxide 

, 

e  Methylated  Spirit 

per  gal. 

a  Potassium,  Bichromate,  in  oasks 

per  lb. 

7.id, 

a  Potash,  Caustic  (88/90  %) 

per  ton 

a        „       Chlorate 

per  lb. 

1/6 

a        „       Perchlorate 

1/6 

a  Potassium,  Cyanide  (98/100  %) . . 

Nom, 

(for  mining  purposes  only) 

a  Shellac          

per  owt 

65/- 

I  Bnlphate  of  Magnesia     . . 

per  ton 

a  Bulphur,  Sublimed  Flowers 

^ 

£11  10 

a        H        Recovered 

£8 

a        .,         Lump 

^ 

£8  10 

a  Boda,  Caustic  (white  70/73  %)   . . 

„ 

£10  2  6 

a      »     Chlorate        

per  lb. 

1/1 

a      „     CxTstals         

a  Bodlnm  Bichromate,  casks 

per  ton 

46/. 

per  lb, 

4d. 

METALS,  &o. 

b  Alumlniom  Ingots,  In  ton  lots  . , 

per  ton 

b          „          Wire,  in  ton  lots  1 

(1  to  14  8.W.G.)  ; 

M 

b          N          Sheet,  in  ton  lots   .. 

p  Babbitt's  metal  ingots     . . 

£60  to  £221 

c  Brass  (rolled  metal  2"  to  12*  basis) 

per  lb. 

1/12  to  l/2i 

c      „     Tubes  (solid  drawn) 

1/2J;  to   l/'ii 

c      „     Wire,  basis 

^ 

1/2  to  1/2J 

e  Copper  Tubes  (solid  drawn) 

1/1|  to  1/2J 

(       .      Bars  (best  selected)       .. 

per  too 

£102 

£4  dec. 

f       M      Bbeet         

„ 

£102 

£4  dec. 

g       „      Rod 

^ 

£102 

£4  dec. 

d       H      (Blectroly tlo)  Bars 

„ 

£88 

£7  dec. 

d      „                „           Sheets     .. 

„ 

£106 

£7  dec. 

tf       N                  n           Rods 

„ 

£94 

£7  dec. 

d      „                H           B.C.  Wire 

per  lb. 

ll*d. 

/Ebonite  Bod            

8/- 

/       „        Sheet         

2/6 

o  German  Silver  Wire 

1(10 

ft  Gntta-peroha,  fine 

^ 

6/10 

A  Indla-rnbber,  Para  flne  .. 

^ 

3/6 

lid.  dec. 

/  Iron  Pig  (Cleveland  warrants)  . . 

per  too 

66/- 

7d.  dec. 

/     „    Wire,  galv.  No.  8,  P.O.  qual, 

^ 

£26 

£3  inc. 

»  Lead,  English  Pig 

£21  1.5 

£1  dec. 

f  Mercury        

per  bol, 

£18  6 

e  Mloa  (in  original  oases)  small  . . 

per  lb, 

44.  10  2/6 

e     H                H           K      medium 

^ 

8/-  to  6/- 

«     „               n           „      large   .. 

^ 

6/6  to  10/6  &  np. 

o  Nickel,  sheet,  wire,  &C 

„ 

p  Phosphor  Bronte,  plain  castings 

^ 

1/1  to  1/.S4 

*         H            >    rolled  bars  i  rods 

„ 

1/2  to  l/3i 

•         K            H  rolled  strip  ft  sheet 

^ 

l/3i  to  l/6i 

o  Platinum 

per  01, 

1.96  f- 

</ Sillolum  Bronxe  Wire 

per  lb. 

1/a 

r  Steel,  Magnet,  In  bars     .. 

per  ton 

f8tl 

r  Tin,  Block  (English) 

£168 

£9  dec. 

a    „     Wire,  Nob.  I  to  16    .. 

per  lb. 

2/8 

p  White  Anti-friction  Metals 

£52  to  £184 

tZinc,Sh't(VlellleMontagnebnd,l 

Nom. 

Qaotations  supplied  by — 


a  O.  Boor  &  Co. 

b  The  British  Aluminium  Co.,  Ltd, 

c  Thos.  Bolton  &  Sons,  Ltd. 

d  Frederick  Smith  &  Co. 

e  F.  Wiggins  *  Sons. 

/  India-Kubber,  Qutta  Pereha   and 

Telegraph  Works  Co.,  Ltd.. 
g  James  Jfc  Shakspeare. 


h  Rdward  Till  »  Oo. 

/  Boiling  &  Lowe. 

k  Morris  Ashby,  Ltd. 

/  Richard  Johnson  A  Nephew,  Ltd. 

n  P.  Ormiston  A  Sons. 

o  Johnson,  Mattbey  A  Co.,  Ltd, 


W,  F.  De 


i  A  Co. 


J.  F.  &  U.  Harris,  Ltd.  -The  directors  report  that  the 
total  number  of  shares  allotted  is  I2.r>r>4  3  per  cent,  cumulative 
preference  shares  of  £  I  each,  and  21,4  04  ordinary  shares  of  l'.j.  6d. 
each.  Seven  of  the  ordinary  shares  have  been  allotted  for  cash 
and  l"s.  (id.  has  been  received  in  respect  of  such  shares.  12,554 
.S  percent,  cumulative  preference  shares  and  21,H'.'7  ordinary  shares 
have  been  allotted  as  fully-paid  shares  in  acoordanco  with  the 
agreement  between  J.  K.  ,V;  G.  Harris  and  this  company,  dated 
.lune  22nd,  l'.H5.     The  statutory  meeting  is  to  bo  held  to-morrow. 


(Iiariiia;    Cross.  West    Kiiil    anil    <  ity    EliTtricify 

Supply  Co.,  Ltd.— Interim  dividend  on  the  ordinary  sharrs  of 
the  West  End  undertakings  for  the  half-year  ended  June  :iOth, 
1915,  at  the  rate  of  4  per  cent,  per  annum.  Warrants  will  be 
poBte<l  on  August  Hth. 


Stock  Excliniitrc  IXotices, — The  Committee  has  ordered 

the  undermentioned  to  bo  ijuoted  in  the  Otfioial  List  : — 

Calcutta  Kloctrlo  Rupplv  Oorinrallnn.  Lt].— a,17S  ordinary  iilmren  of  £6 
each,  fully  paid,  wIMiln  Nkh.  2M,0UI  to  260,00(1;  andS.OM  .'.  pnr  crnl.  ouinulatlvo 
prrferanoe  sham  ol  £6  rarh.  (ullv  palil,  wllblii  No».  2(>i),oni  to  2111,000. 

Winnipeg  Eleotrlo  Kailway  Cii.-l''iirHu'r  issue  ol  £400,000  4 j  [icr  cent,  per- 
petual consolidated  dobonluro  stock. 
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THE    ELECTRICAL   TRADE    POSITION 
IN    CHINA. 


Bv  GEO.  R.  ARCHDEACON,  A.M.I.E.E 


At  present  China  is  in  a  state  of  muddle,  out  of  which 
British,  Gennan  or  American  influence  will,  in  the 
near  future,  develop  Law,  Order  and  Commerce. 
The  object  of  this  article  is  to  present  to  the  BritisJi 
manufacturer  a  few  hints  that  may  assist  him  in 
capturing-  the  extensive  trade  that  remains  to  be  de- 
veloped in  this  great  country  of  China. 

First  and  foremost,  one  must  try  to  realise  the 
appalling  indifference  of  the  Chinese  to  new  ideas, 
and  the  intense  suspicion  of  all  forms  of  change  in 
thought  or  action.  Yet  if  the  deeply-rooted  Con- 
servatism -of  the  country  can  be  overcome,  and  the 
people's  interest  excited,  there  is  to  hand  crude 
material  out  of  which  it  is  possible  to  make  rapid 
progress  in  the  most  modern  forms  of  civilization 
and  culture. 

In  a  recent  paper  on  this  subject.  Prof.  Middleton- 
Smith,  of  the  Hong-Kong  University,  estimated  that. 
■■  for  all  practical  purposes,  China  is  entirely  devoid 
of  roads,  and  more  than  99  per  cent,  of  the  inhabi- 
tants are  living  under  conditions  which  are  the  same 
as  those  which  existed  in  China  2,000  years  ago. 
Ninety  per  cent,  of  the  inhabitants  have  never 
heard  of  a  steam  engine  or  a  heat  engine  of  any 
kind." 

It  is  into  this  primitive  country  that  the  engineer 
must  bring  his  wares,  and  by  all  the  powerful  aids  of 
legerdemain  and  the  usual  tricks  known  to  modern 
commerce  he  must  so  contrive  to  engage  the  atten- 
tion of  the  natives  as  to  lull  their  suspicions  and  allay 
all  their  fears  of  devils,  fiends,  demons  and  dragons. 

It  is  here  where  the  British  manufacturer's  "  slap- 
dash "  methods  and  "take  it  or  leave  it"  system 
are  of  no  avail.  If  Spain  is  the  land  of  "  to- 
morrow," China  is  the  land  of  "next  week." 
Nothing  less  than  a  devil  or  a  demon  can  make  John 
Chinaman  hasten  out  of  his  usual  bland  contempla- 
tion of  life  and  all  its  complexities.  The  British 
manufacturer  may  send  out  smart,  well-groomed 
voluble  representatives  by  the  battalion,  but  few  of 
them  will  return  laden  with  orders.  Talk  carries  no 
conviction  to  the  Chinese  mind.  Past-master  in  the 
art  of  "  bluff  "  himself,  he  is  "  too  old  a  bird  "  to  be 
caught  in  such  a  simple  trap. 

It  is  first  necessaiy  to  send  out  a  man  who  has 
had  previous  experience  in  handling  Chinese  labour, 
one  vi'ho  is  somewhat  familiar  with  the  Chinese  and 
their  peculiar  temperament.  He  must  possess  an 
abundance  of  tact  and  patience,  with  a  sympathetic 
leaning'  towards  the  Chinaman,  his  oljjects  and 
ideals;  he  must  be  most  polite  and  obliging;  above 
all,  he  must  be  scrupulously  honest  and  just  in  all  his 
transactions,  but  firm  in  whatever  attitude  he  finally 
adopts. 

The  Chinaman  always  asks  three  times  the  amount 
he  hopes  to  ultimately  secure ;  conseo_uently  he  ex- 
pects you  to  play  the  same  game.  After  you  have 
made  your  demands,  both  parties  amicably  settle 
down  to  an  amusing  and  friendly  argument,  poHtely 
depreciating  each  other's  criticisms,  but  slowly  and 
surely  reducing  the  price  until  you  have  finally  ar- 
rived at  your  pre-determined  figure.  All  this  takes 
time,  but  unless  you  are  prepared  to  engage  in  these 
friendly  discussions  and  display  no  haste  to  take 
your  departure,  precious  little  custom  can  the  British 
manufacturer  hope  to  obtain  from  this  land  of  dirt, 
dollars  and  doubt. 

It  frequently  happens  at  home  that,  to  assure  the 
satisfactory  working  of  a  special  piece  of  machinery, 
your  representative  must  make  a  suitable  impression 
upon  the  tnan  zvho  works  that  machine  rather  than 
the  manager  or  director  who  simply  buys  it.     The 


author  could  some  tales  unfold  of  the  unsatisfactory 
working  of  machinery  that  persistently  refused  to 
become  efficient  until  the  operator's  prejudice  had 
been  finally  overcome.  This  item  most  especially 
applies  to  China,  the  great  land  of  "  squeeze."  The 
Chinaman  loves  "  squeeze."  The  author  is  of  the 
opinion  that  a  Chinaman  would  be  perfectly  happy 
if  you  were  to  reduce  his  wages,  say,  2s.  per  week, 
btit  allowed  him  to  make  is.  9d.  per  week  in  squeeze. 

Every  Chinese  makes  "  squeeze  " — and  that  is 
why  a  representative  who  is  strictly  honest  may  be 
considered  simple;  yet  he  ultimately  gains  their 
respect  and  confidence,  and  when  he  has  once  accom- 
plished that  feat  the  road  to  success  is  wide  open. 

The  Chinaman  only  accepts  the  evidence  of  his 
own  eyesight,  therefore  I  would  suggest  to  British 
manufacturers  that  whenever  there  is  a  technical 
college  or  university  opened  in  China,  they  should 
give  it  their  strongest  support.  Let  the  samples  of 
their  work  be  in  constant  application  in  the  various 
laboratories  of  those  institutions,  so  that  the  rising 
generation  of  Chinese  may  be  familiar  with  their 
products  and  convinced  of  the  soundness  of  their 
adoption,  to  the  exclusion  of  all  other  methods.  Let 
all  British  manufacturers  adopt  the  principle  that 
"  all  things  of  interest  to  China  are  of  interest  to 
us." 

Just  to  cite  one  small  instance  which,  nevertheless, 
shows  to  what  an  extent  the  lack  of  interest  and  lack 
of  information  have  hitherto  permeated  the  British 
manufacturers  in  things  concerning  China. 

The  author  (at  Hong-Kong)  has  personally  re- 
ceived from  engineering  firms  at  home,  letters 
stamped  with  2id.  stamps  instead  of  id.  stamps.  He 
has  also  had  the  same  experience  brought  to  his 
notice  by  other  engineers  domiciled  out  here.* 

The  British  Electrical  and  Allied  Manufacturers' 
Association  and  the  China  Association  are  both 
steps  in  the  right  direction.  I  would  suggest  that 
manufacturers  should  see  that  all  their  agents  in 
China  are  constantly  supplied  with  leaflets  advertis- 
ing their  wares  ivritten  in  Chinese. 

The  two  principal  dialects  are  so  dissimilar  as  to 
necessitate  different  translations;  therefore  the  leaf- 
lets should  be  printed  in  Pekinese  for  North  China, 
and  Cantonese  for  South  China. 

The  Singer  Sewing  Machine  Co.  have  long 
realised  this  necessity,  and  not  only  do  their  leaflets 
abound,  but  wherever  one  goes  a  dainty  Chinese 
lady  may  be  observed  on  large  advertisement  boards 
sewing  away  on  the  inevitable  Singer  machine, 
whilst"  the  accompanying  letterpress  matter  is  all  -n 
Chinese. 

Throughout  the  whole  of  China  there  are  practically 
only  three  towns  wherein  the  modern  industries 
have  been  developed  upon  anything  approaching  a 
large  scale.  These  towns  are  Hong-Kong,  Shang- 
hai, and  Hankow.  Hong-Kong  is  a  British  colony, 
and  as  such  possesses  all  the  marked  features  of 
British  rule,  namely,  law,  order,  sanitation,  and  a 
general  feeling  of  peace,  and  security  of  life  and 
property.  Hong-Kong  possesses  two  great  ship- 
yards, run  upon  similar  lines  to  those  at  home, 
equipped  with  all  the  latest  machinery  and  appliances 
for  shipbuilding  and  general  engineering  work. 
There  is  also  a"  large  Government  shipyard  equally 
well  equipped.  These  three  engineering  works  em- 
ploy between  them  about  600  Europeans  and  10,000 
Chinese.  In  this  colony  we  have  two  electrical  com- 
panies and  one  tramway  company. 

The  Hong-Kong  Electric  Co.  operates  on  the 
i.sland  in  thecity  of  Victoria.  Its  station  is  a  mixed 
one  consisting  of  about  2,000  kw.  in  Diesel  engine 
sets,  and  about  700  kw.  in  steam  plant.  The  Tram- 
way Co.  possesses  a  generating  station  consisting  of 
steam  plant  of  800  kw. 

Across    the    water    is    situated    Kowloon,    on    the 

*  We  are  more  f.imiiiar  with  Oie  complaint  that  letters  are 
insufficiently  stamped. — Eds.  E.R. 
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mainland  about  three-quarters  of  a  mile  from  \'ic- 
toria.  In  Kowloon  one  of  the  above-mentioned 
dockyards  has  its  works. 

The  China  Light  and  Power  Co.,  Ltd.,  operates 
the  electric  lighting  scheme  in  Kowloon.  Extensive 
developments  are  at  present  in  hand,  as  this  com- 
pany is  changing  from  the  2-phase  to  the  3-phase 
system  of  supply,  and  is  replacing  a  500-KW.  suction 
gas  plant  by  a  1,500-KW.  turbine  station. 

Knitting  and  weaving  factories  abound  in  this  dis- 
trict, also  rope  works,  cement  works,  a  sugar  re- 
finery, and  numerous  small  engineering  works  re- 
quiring a  power  supply  of  from  5  to  50  h.p. 

Some  90  miles  from  here  is  the  famous  city  of 
Canton,  the  population  of  which  is  well  over  a  mil- 
lion. The  Canton  Electric  Supply  Co.  has  a  Diesel 
station  of  some  1,600  kw.  In  this  part  of  South 
China  there  are  also  small  electricity  stations  at 
Fatshan  and  on  the  island  of  Macco. 

Striking  out  towards  the  North,  we  have  Swatow. 
Amoy,  and  various  small  towns  already  equipped 
with  pumping  stations,  mills,  mines,  and  electricity 
supply  stations. 

In  North  China  there  is  the  cosmopolitan  city  of 
Shanghai,  which  is  a  model  of  the  development  that 
can  be  brought  about  in  China  if  British  firms  will 
spend  more  money,  more  time,  and  more  energy  in 
their  attempt  to  open  this  great  market  that  only 
awaits  a  well-directed  policy  for  development. 

Can  the  British  manufacturer  realise  that  in  Shang- 
hai, thousands  of  miles  awav  from  the  beaten  track 


carefully  planned  system  of  personal  and  banker's 
references,  and  his  usual  timid  attitude  of  carefully 
dipping  his  big  toe  into  the  water  to  feel  if  it  is  too 
cold. 

Whilst  he  stands  miserably  shivering  on  the  bank 
he  will  doubtless  derive  some  pleasure  (!)  in  watching 
the  antics  of  his  foreign  and  American  competitors 
who  have  boldly  plunged  in.  and  from  their  loud 
acclamations  of  joy  seem  to  be  in  no  doubt  of  the 
success  of  their  venture. 


STROBOSCOPIC    FREQUENCY 
MEASUREMENTS.* 


The  light  emitted  by  an  iBcandescent  solid  varies  mach  more 
rapidly  than  its  temperature,  and  makes  it  possible  to  measure  the 
frequency  of  an  alternatiufr  current  by  observing  stroboscopioally 
the  frequency  of  the  illumination  pesiks  in  a  thin,  gas-immersed 
filament  incandesced  by  the  current  in  question.  Referring  to 
fig.  1,  it  A  represents  the  impressed  e.m.f.  wave,  and  if,  for 
simplicity,  the  wire  be  taken  to  have  zBro  temperature  coefficient 
of  resistance,  the  current  wave  will  be  undistorted  and  in  phase 
with  A,  and  the  rate  at  which  energy  is  dissipated  wUl  be 
represented  by  the  sine-squared  curve  B. 

In  the  case  of  a  filament  of  infinitesimal  thermal  capacity  (such 
as  can  be  realised  approximately  by  mounting  a  thin  filament  in  a 
gas-filled  bulb),  the  temperature  of  the  wire  at  any  moment  is 
approximately  represented  by  the  curve  B. 

The  (monochromatic)  candle-power  curve  c  is  much  more  peaked 


Fio.  1. — Time  Vaeiation  of  Light 
FROM  A  Rapidly-Cooled  Filament. 


Fig.  2.— Stroboscopic  Scbeen. 


of  his  operations,  there  is  a  generating  station  of 
some  20,000  KW.,  fully  equipped  with  all  that  is  best 
in  modem  electrical  practice  ?  This  district  is  also 
full  of  cotton  mills,  engineering  works,  mines,  ship- 
building works,  rope  works,  breweries,  cement 
works,  etc. 

The  interior  of  China  is  beginning  to  waken  up. 
Already  there  is  in  Yunanfu  a  25,000-volt  scheme  with 
a  transmission  line  of  over  25  miles.  Small  isolated 
plants  are  gradually  becoming  dotted  all  over  the 
country — at  Nanking,  Ileungshan,  Cheung  Chow, 
Kongmoon,  Iloihow,  Peking,  and  Changsha.  The 
best  hotels  are  all  equipped  with  electric  light  and 
electric  lifts;  and  in  many  cases  are  generating  their 
own  power.  J  low  many  British  firms  have  their 
products  installed  in  these  various  places? 

German  and  American  goods  have  held  sway  and 
secured  most  of  the  trade.  Germany  is,  for  the 
moment,  removed  from  active  operations.  Are  we 
going  to  step  in  and  win,  or  are  we  .going  to  stand 
aside  and  merely  timidly  angle  with  a  few  clieap  cata- 
logues as  our  only  bait,  instead  of  boldly  sending 
out  good  men  with  an  ample  supply  of  literature, 
plenty  of  samples,  and  having  a  fairly  free  hand  with 
regard  to  credits,  contracts,  and  a  system  of  free 
trials  with  small  machines  ?  For  a  matter  of  about 
£700  a  good  man  might  be  sent  out  to  China  on  a 
twelve  months'  tour. 

If  the  prospect  before  the  eyes  of  the  British 
manufacturer  does  not  warrant  the  sporting  risk  of 
£1,000  to  get  a  footing  in  the  Chinese  markets,  let 
him  bv  all  means  stick  to  his  home  trade,  with  his 


than  the  energy  wave,  and  it  is  found  that  a  gas-cooled  filament 
will  give  sharp  stroboscopic  effects  even  when  operated  on  sinu- 
soidal current.  In  the  case  of  a  thin  filament  operated  in  a 
vacuum,  the  considerably  less  peaked  curre  D  of  candle-power  is 
secured.  Gas  immersion  makes  the  heat  capacity  of  a  filament 
negligible,  even  though  the  latter  is  not  excessively  thin,  and 
thus  produces  sharper  stroboscopic  effects  than  are  obtainable  from 
a  vacuum  lamp. 

Stroboscopic  frequency  measurement  requires  a  dotted  or  other- 
wise marked  disk  and  an  intermittent  illumination  :  either  the 
speed  of  rotation  of  the  screen  or  the  frequency  of  the  intermittent 
illumination  must  be  proportional  to  the  frequency  to  be  measnred, 
and  the  other  factor,  whichever  it  be,  must  be  constant.  The  best 
procedure  is  to  drive  the  stroboscopic  disk  at  absolutely  constant 
speed— say  by  directly  coupling  it  to  a  10-poIe  attraotcd-iron 
synchronous  motor  operated  by  a  vibrator  making  10  contacts  per 
second.  Motor  and  vibrator  windings  and  contacts  may  be  con- 
nected in  series  across  the  AC.  supply,  the  frequency  of  which  is  to 
be  determined.  The  motor  runs  in  synchronism  with  the 
vibrator.  To  avoid  hunting  and  facilitate  synchronising,  the 
moment  of  inertia  of  the  system  may  be  divided  into  two  parts, 
one  being  that  of  a  small  liy-wheel  rigidly  Mounted  on  the  arma- 
ture shaft,  the  other  that  of  the  drum  on  which  the  stroboscopic 
screen  is  mounted.  The  latter  drum  is  best  driven  by  rubber 
bands  from  the  motor  shaft  or  lly- wheel.  This  arrangement  ensures 
absolute  steadiness  of  rotation  of  the  stroboscopic  disk,  and  when 
the  moment  of  inertia  of  the  system  is  properly  dividod  and  the 
flexible  connection  properly  adjusted,  the  motor  drops  into  syn- 
chronism (one  revolution  per  second)  at  once  on  being  twirled  by 
the  fingers. 

Fig.  2  shows  an  improved  form  of  stroboscopic  screen  contain- 
ing two  BorioB  of  alternating  dots  (as  first  used  by  Seashore).  The 
soroen  is  mounted  on  the  oircnmforonoe  of  a  drum,  and  the  row 
of  dots  which  apparently  stand  still,  when  illuminated  by  inter- 
mittent light  in  synchronism  with  the  current  examined,  is  readily 
identified  since  the  rows  on  cither  side  of  it  appear  simply  as 
streaks  and  give  a  marked  "  framing  "  effect.  Tho  screen  illus- 
trated has  39  rows  of  dots  ;    the  number  of  dots   in  a  row  varies 

'  Bite,  Rteie\B  and  ^y'n,  BUectrician, 
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from  29  to  67,  and  the  soieen  id  thna  snitable  for  indicstiner  fre- 
qnencies  between  29/2  =  14'5  and  67  x  2  =  1S4  per  second.  A 
30-cycle  current  givea  60  illnmiDations  per  second,  hence  the  liO-dot 
row  appears  stationary  ;  00  cycle  current  produces  120  illumina- 
tion peaks  per  second,  hence  the  60'dot  row  a^ain  appears 
stationary,  but  with  the  dots  at  half  their  actual  distance  apart. 
The  rows  are  numbered  on  two  fixed  scales — one  for  each  series  ; 
the  overlapping:  of  the  dots  at  higher  frequencies  does  not  prevent 
the  detection  of  exact  synchronism.  The  frequency  indications 
are  independent  of  the  wave-form  of  the  alternating  current 
employed,  and  a  simple  portable  reed  vibrator  gives  sufficiently 
constant  frequency  of  oarrent  interruption  in  the  motor  circuit  for 
all  ordinary  purposes. 


ON  AN  UNBROKEN  ALTERNATING 
CURRENT  FOR  CABLE  TELEGRAPHY. 


By  LiKUT.-CoLONBL  GEORGE  0.  SQUIER,  Ph.D. 

(^Abstract  of  Paper  read  before  The  Physical  Society  op  London, 
June  2oth,  191.'>.) 


(.Cbnchuled  from  page  158.) 
The  ideal  alphabet  to  employ  in  cable  signalling  would  be  one  in 
which,  other  things  being  equal,  each  letter  had  the  same  limit 
of  legibility  ;  because  if  this  is  not  so,  the  speed  of  signalling  is 
lowered  to  meet  the  legibility  of  certain  letters  only.  Iq  present 
cable  practice,  what  may  be  called  the  "  resolving  power,"  or  the 
definition,  is  not  equal  throughout  the  letters  of  the  alphabet. 

Letters  like  "  a  "  or  "  n,"  for  instance,  may  be  considered  as  per- 
fect letters,  and  whether  sent  by  one  complete  cycle  of  e.m.p.  of 
a  dynamo,  or  by  two  equare-topped  waves  of  equal  area  and  oppo- 
site sign  separated  by  a  time  interval,  produce  on  the  siphon 
record  approximate  sine-waves.  Oa  the  other  hand,  in  the  case  of 
letters  like  "  s  "  or  "  h,"  where  three  or  four  square-topped  waves 
of  the  same  sign  are  sent  into  the  cable  consecntively,  the  received 
record  at  high  speed  fails  to  resolve  these  separate  impulses,  and 
the  siphon  record  becomes  a  more  or  les3  continuous  hump  of  large 
amplitude,  which  the  expert  operator  learns  to  read  without  being 
able  to  detect  the  individual  impulses  ;  in  fact,  some  practical 
operators  seem  to  prefer  these  letters  to  what  are  known  as  "  cross- 
letters,"  such  as  "a"  and  "n." 

Careful  experiments  have  been  conducted  through  long  cables, 
which  prove,  however,  that  the  so-called  "cross-letters"  have  a 
superior  legibility,  which  obviously  should  be  the  case  from 
theoretical  considerations  only. 

We  may  consider  the  siphon  record  of  an  uninterrupted  alternat- 
ing current  as  possessing  100  per  cent,  definition,  independent  of 
the  frequency,  the  voltage  employed,  or  the  particular  cable  used, 
and  regard  it  as  the  standard  of  definition  for  all  signals.  Indeed, 
such  a  record  is,  in  fact,  a  messSge  composed  of  a  series  of  the 
letter  "a"  joined  together  without  spaces  between. 

In  present  practice  it  U  found  necessary  to  insert  a  receiving 
condenser  in  series  with  the  recorder  coil,  or  an  inductive  shunt 
around  the  coil,  for  the  purpose  of  improving  the  definition  of 
certain  letters  of  the  alphabet,  such  as  "  s  "  and  "  h,"  as  well  as  to 
eliminate  from  the  record  the  effects  of  earth  currents  of  very  low 
frequency  induced  in  the  cable. 

Oae  of  the  chief  attractions  in  the  use  of  an  unbroken  alter- 
nating current  for  operating  the  cable  is  the  fact  that  for  the 
first  time  we  are  enabled  to  measure  the  constants  of  the  different 
elements  of  the  bridge  and  cable  circuits  employed  under  actual 
8ignsd.Ung  conditions.  Since  one  particular  frequency  is  used  and 
the  current  is  never  broken,  it  is  necessary  and  sufficient  to  use  the 
ordinary  commercial  hot-wire  ammeters  and  voltmeters  which  are 
now  available  over  suitable  ranges. 

A  tachometer  is  attached  to  the  dynamo  armature  shaft,  so  that 
the  frequency  is  indicated  continuously,  and  these  readings,  in 
connection  with  those  of  the  ammeter  and  voltmeter,  are  all  that 
are  required  to  determine  the  impedance  and  phase  angle  of 
any  part  of  the  transmitter  circuit,  including  those  of  the  cable 
itjelf. 

In  the  present  forms  of  battery  transmitter  a  square-topped 
wave  is  employed,  and,  in  addition,  it  is  found  necessary  to 
disconneot  the  battery  and  connect  the  cable  to  earth  during  a 
portion  of  each  individual  signal  sent.  The  reason  for  this  is 
that,  in  this  form  of  wave,  the  cable  receives  a  charge  dependent 
upon  the  time  during  which  the  key  remains  closed  for  the 
signal,  and  when  the  circuit  is  opened  it  is  necessary  to  give  time 
for  the  cable  to  become  discharged  before  the  succeeding  signal 
can  be  sent.  This  discharge  is  shown  in  the  spark  that  is  seen  in 
the  present  form  of  transmitter  when  the  circuit  is  broken.  The 
percentage  of  time  of  each  elementary  signal  during  which  the 
cable  is  connected  to  earth  varies  according  to  the  cable,  but  in 
long  cables  it  is  usually  about  25  per  cent,  of  the  whole  time  of 
the  signal. 

This  means  that  of  necessity  the  cable  is  entirely  disconnected 
from  the  battery  at  both  ends  for  a  period  aggregating  six  hours 
per  day,  due  to  the  present  method  of  sending  the  individual 
sigrnale. 

This  discharge  of  the  cable  has,  indeed,  been  turned  to  account 
for  a  useful  purpose  by  the  late  Mr.  Gott  (British  patents 
No.  10,534  and  No.  22,364  of  1912),  who  quite  recently  developed 
a  system  of  transmission  in  which  the  discbarge  of  the  cable  is 


ingeniously  utilised  to  co-operate  the  tongue  of  a  relay,  which  causes 
the  succeeding  signal  to  enter  the  cable  with  the  opposite  sign. 

This  form  of  square-topped  wave,  when  combined  to  make  np 
letters  and  words,  causes  a  broken  and  irregular  form  of  current 
to  enter  the  cable,  which  precludes  the  possibility  of  measuring 
the  ordinary  quantities,  such  as  volttige,  current,  impedance  and 
phase-angle  of  the  different  elements  of  the  circuit.  This  is 
extremely  unsatisfactory  from  an  engineering  standpoint,  and 
retards  progress. 

The  development  of  the  modern  artificial  line  for  simulating 
the  action  of  the  cable  has  required  a  large  amount  of  patient 
and  careful  work  extending  over  a  number  of  years.  As  soon 
as   any   form    of    break,    with   its    consequent  spark  or   arc,   is 
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Fig.  6. — Tbansmitting  Impedance  op  a  tbans-Atlantic 
Cable  as  the  Speed  of  Signalling  is  Vabied. 


removed  from  the  transmitter  circuit,  and  an  alternating  current 
of  one  frequency  only  is  substituted,  the  artificial  line  can  mote 
faithfully  represent  the  action  of  the  current  flowing  in  the  real 
cable,  and  its  construction  may  be  simplified. 

In  the  case  of  long  submarine  cables  having  resistance  and 
distributed  capacity,  self-induction  and  leakance  being  neglected, 
we  have  the  well-known  sine-wave  formula?  for  an  infinite 
cable — 

e.  =  Ee    ^   ' 


loit  —  s/i  C&wx) 


=  E    \/ca>/R 


V*' 


sin  lu 


s/iCtta  .r  + 


.;.) 


(1) 
(2) 


e  and  i  represent  instantaneous  values  of  the  voltage  and  current 
at  any  point  of  the  cable  at  a  distance  j-  from  the  origin  and  a 
time  t  :  E  is  the  maximum  value  of  the  e.m.f.  applied  to  the  cable, 
B  and  c  are  the  resistance  and  capacity  of  the  cable  per  unit 
length,  u  is  2  ;r  times  the  frequency. 

These  formula'  are  accurate  for  all  practical  purposes  in  the  case 
of  long  cables,  as  will  be  shown  presently. 

At  the  transmitting  end  of  the  cable  .^  =  0,  and  (2)  becomes — 

I  =  E  v/cw/r  sin  (at  +  45°)      (3) 

i  =  1  Biniat  +  6) (4) 

where  l  is  the  maximum  oarrent  and  9  is  the  angle  by  which  the 
current  leads  the  e.m  F.  This  angle  is  constant  and  equal  to  45°, 
The  transmitting  impedance  of  the  cable  is — 

Zi  =  e/i  =   s/b/c  w  =  n/b/^  tt  c  v/.  ]/«  =  ci  Vlln    ...    (5) 
where  fi  is  constant  for  any  particular  cable. 

I  =  e/zi  =  E  y/  nlc        (6) 

Let  us  assume — 

B  =  4,895  ohms.c  =  914  x  10*^  farads,  length  =i2,164  knots, 
which  data  represent  one  of  the  best  trans-Atlantic  cables. 

Substituting  in  (5)  and  (6)  we  have — 

Zi  =  923-2/ v'nT       (7) 

I  =  E  v'«/923-2 (8) 

The  graph  (fig.  (!)  represents  the  impedance-frequency  curve  at 
the  transmitting  end  of  this  particular  cable  plotted  from  (7). 

For  «  =  5,  or  at  150  letters  per  minute,  the  cable  impedance  is 
412  ohms,  or  only  84  per  cent,  of  the  ohmic  resistance  of  the 
cable.  The  impedance  of  this  same  cable,  as  measured  by  the 
ammeter  -  voltmeter  method,  for  a  frequency  of  n  =  503  is 
397  5  ohms. 

With  50  volts  on  this  cable  at  the  same  speed  of  transmission 
the  current  flowing  into  the  cable  from  (8)  is  I  =  0'12  ampere. 

The  transmitting  impedance  is  most  sensitive  to  change  of  fre- 
quency at  the  lower  frequencies,  and  by  increasing  the  speed  from 
n  =  4,  or  120  letters  per  minute,  to  n  =  9,  or  270  letters  per 
minute,  the  cable  impedance  is  decreased  in  the  ratio  of  3  to  2,  and 
the  current  correspondingly  increased.  The  same  values  of  imped- 
ance and  current  deduced  above  apply  to  the  equivalent  artificial 
line,  which  is  made  to  balance  as  far  as  possible  the  real  cable. 

By  inserting  a  hot-wire  ammeter  in  the  cable  itself  beyond  the 
bridge,  and  also  connecting  the  transmitting  end  of  the  cable  to 
earth,  through  a  suitable  voltmeter  (preferably  an  electrostatic 
instrument,  to  prevent  any  disturbance  of  the  bridge  balance),  we 
have  the  means  at  hand  for  determining  the  best  transmi:ticg 
conditions  for  any  particular  cable  and  frequency  of  signal'ing. 
Heretofore  the  values  of  the  transmitting  condensers  in  the  duplex 
arms  of  the  bridge  have  been  more  or  less  arbitrarily  assigned  by 
certain  practical  rules  obtained  by  an  expert  study  of  the  signals 
themselves.  Here,  however,  we  may  approach  the  problem  more 
scientifically  by  so  adjusting  the  values  of  the  condensers  or 
inductances,   or  both,   in  the  bridge  branches  as  to  produce  a 
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maximam  reading  of  the  hot-wire  ammeter  in  the  cable  itself 
for  any  particular  voltage  aasiened.  The  criterion  for  best  trana- 
mittingr  conditionB  alone  wonld  be  that  the  transmittinpr  impedance 
should  be  a  minimum,  or  the  current  flowing-  into  the  cable  aa 
measured  by  a  hot-wire  ammeter  should  be  a  maximum  for  any 
particular  signalling-  frequency. 

This  practical  method  is,  of  course,  entirely  analagous  to  the 
present  practice  of  inserting  a  hot-wire  ammeter  in  the  trans- 
mitting antenna  of  a  wireless  station,  except  in  the  latter  case 
we  can  go  much  further  and  adjust  for  the  maximum  current 
possible  at  the  maximum  point  of  the  resonance  curve  of  the 
antenna.  In  the  cable  circuit  we  are  dealing,  not  with  resonance, 
but  with  forced  waves  maintained  by  the  dynamo. 

Submarine  cables  are  at  present  operated  by  primary  batteries 
giving  an  open-circuit  voltage  of  from  50  to  80.  The  main  reason  for 
this  is,  of  course,  the  constant  fear  of  subjecting  the  cable  itself 
to  undue  electrical  strain,  particularly  in  the  deep-sea  portion, 
where  repair  is  difficult  and  expensive.  This  is  not  the  only 
reason,  however,  although  it  is  the  principal  one. 

The  present  form  of  battery  transmitter  impresses  upon  the 
cable  square-topped  waves,  which  may  be  analysed  by  Fourier's 
method,  and  in  the  hands  of  Malcolm  and  a  few  others  the  wave- 
form cin  be  worked  out  and  predicted  as  the  wave  passes  through 
the  cable  to  the  receiving  end.  Since  we  know  that  it  is  only  the 
fundamental  term  of  the  Fourier  analysis  which  produces  an 
appreciable  effect  at  the  receiving  end,  all  of  the  harmonic  waves 
which  are  required  to  build  up  the  square-top  form  of  wave  are 
impressed  upon  the  cable  at  the  transmitting  end,  and  are  absorbed 
in  the  cable  itself,  and  never  reach  the  receiving  end.  These, 
therefore,  represent  superfluous  electrical  charge  impressed  upon 
the  cable,  and  this  charge  for  each  signal  must  be  got  rid  of  before 
the  succeeding  signal  can  be  sent  into  the  cable. 

It  is,  therefore,  probable  that  a  practical  limit  would  soon  be 
reached  in  the  present  form  of  transmitter,  where  the  magnitude 
of  this  extra  charge  sent  into  the  cable  would  become  so  great 
that  there  would  be  little   advantage  in   further   increasing   the 

E.M.F. 

The  direct  influence  which  increase  of  voltage  produces  on  the 
amplitude  of  the  record  received  as  the  frequency  changes  is  shown 
in  the  graph  (fig.  7).     These  data  were  obtained  over  a  submarine 
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cable  from  New  York  City  to  Canso,  Nova  Scotia,  of  :— r  =  l,i,700 
ohmBt  C  ^  2Mi  X  lO-''  farads;  length  =  880  6  knots.  The 
cable  was  used  at  the  transmitting  end  simplex,  without  condensers, 
and  at  the  receiving  end  the  ordinary  duplex  arrangements  were 
employed  with  ."lO  mf.  condensers  ;  the  cable  recorder  was  adjusted 
once  for  all,  and  remained  unchanged  throughout  the  experiments. 
The  receiving  arrangements  were  not  particularly  sensitive,  and 
th<>  recorder  waf  not  read  jutted  as  the  frequently  was  increased. 

It  will  be  observed  that,  within  the  limits  of  these  experiments, 
the  amplitcde  of  the  excursions  of  the  siphon  increased  with  the 
voltage  for  any  particular  frequency  of  the  dynamo,  and  as  the 
frequency  was  increased,  the  voltage  remaining  constant,  the 
double  amplitude  of  the  siphon  record  gradually  deoressed. 
Theoretically,  these  lines  are  curved  lines,  but  for  observations  up 
to  :iO  volts,  with  but  one  adjustment  of  the  recorder,  the  right 
lines  in  this  figure  best  represent  the  actual  observations  at  each 
voltage. 

It  is  seen  that  these  lines  converge  towards  a  oommon 
vaniahicg  point  at  somewhere  about  »  =  7,  which  means  that, 
witb  the  limited  sensibility  of  tho  particular  recorder  used 
(which  may  be  considered  as  an  ammeter  if  properly  calibrated), 
we  cannot  expect  by  any  increase  of  voltage  to  signal  faster  than 
about  II  m  7  with  this  particular  cable. 

This  graph  has  been  made  from  data  of  experiments  made 
17  years  ago,  and  sime  that  date,  due  to  the  great  improvement 
in    sensibility     of    cable    relays    and    amplifiers,    the    vanishing 


point  at  the  present  day  for  this  cable  would  be  moved  to  the 
right  along  the  axis  of  abscietii',  to  some  point  corresponding  to  a 
considerably  larger  number  than  7. 

The  above  outline  will  be  sufficient  to  show  that  in  the  case  of 
an  alternating  current  being  impressed  upon  a  cable,  increase 
of  voltage  for  signalling  purposes  should  be  considered  from 
a  new  point  of  view,  for  we  know  that  the  power  impressed  in 
this  case  varies  directly  with  the  square  of  the  voltage  used  in 
transmitting. 

In  (1)  and  (2)  above,  it  is  seen  from  the  exponential  factor  that 
the  maximum  ordinates  of  the  e.m.f.  and  current  waves 
decay  according  to  the  logarithmic  law,  and  that  the  rate  of 
decay  is  dependent  upon  the  capacity  and  the  resistance  of  the 
cable  per  unit  length,  and  also  upon  the  frequency. 

Assuming  «  =  5,  or  loO  letters  per  minute,  the  instantaneous 
value  of  e  or  i,  and  also  the  maximum  volts  per  volt  at  sending  end 
have  been  computed  for  the  Atlantic  cable  of  fig.  6,  and  are  shown 
in  the  following  table  :  — 


M 


Knots. 

0 

135 

270 

405 

540 

675 

810 

945 

1,080 

1,215 

1,350 

1,485 

1,620 


1 
05135 
01755 
0 
—0  0616 
— 0-0630 
—00432 
—00222 
—0  0076 
0 
0-0027 
0-0027 
0  0019 

These  relations  are  shown  graphically  in  fig.  8.  It  is  seen  from 
the  table  that  the  maximum  voltage  impressed  upon  the  cable  has 
decreased  to  1/500  of  its  original  value  in  one  complete  wave- 
length, and  to  0':i924  of  the  original  value  in  the  first  135  knots 
from  the  transmitting  end  of  the  cable. 


aximum  volts 
per  volt  at 
sending  end. 
1 

0-5924 

03510 

0-207!l 

01231 

0  0729 

00432 

00256 

0-0152 

00090 

00053 

0  0031 

0-0019 
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Fig.  8. — Voltage  Stress  on  trans-Atlantic  Cable  foe 
«  =  5,  or  150  Letters  pee  Minute. 

At  this  speed  of  signalling  a  complete  wave  is  1,620  knots  in 
length  ;  also  we  have  :  \  =  1,620  knots,  t  =  I/«  =  1/5  second, 
total  length  of  cable  =  133  X. 

Rate  of  propagation  of  wave  through  the  cable  =  X/t  =  8,100 
knots  per  second,  or  the  time  nciuired  for  the  wave  to  travel  the 
length  of  the  cable  =  027  of  a  second. 

The  frequency  n  has  a  marked  influence  upon  the  rate  at  which 
the  amplitude  of  the  wave  decreases  as  we  proceed  along  the  cable 
from  the  transmitting  end.  The  distance  at  which  this  amplitude 
will  have  );(  of  its  original  value  is  the  reciprocal  of  the  coefficient 
of  .»-  in  the  exponential  term  of  (1),  or  ./  =  \/ijcnu  =  258  knots, 
or  / '  varies  inversely  with  the  square  root  of  the  frequency.  This 
means  that  if  we  increase  the  speed  of  signalling  from  »  =  I  to 
?i  =  9  the  higher  frequency  wave  will  experience  the  same  decrease 
in  voltage  in  two-thirds  of  the  distance  from  the  transmitting  end. 
In  other  words,  the  higher  the  speed  of  signalling  attained  on  any 
cable  for  a  given  transmitting  voltage  the  safer  tho  cable  is  from 
electrical  strain.  Increase  in  efficiency  of  the  cable  plant  means 
increase  in  safety  also. 

With  a  battery,  it  is  possible  to  subject  every  centimetre  of  the 
cable  to  the  full  voltage  stress  of  the  battery,  as  occurs  whenever 
the  usual  insulation  resistance  test  of  the  cable  is  made,  or  in  case 
the  transmitting  condenser  should  be  accidentally  short-circuited. 

With  the  alternating-current  dynamo,  however,  it  is  impossible 
either  by  accident  or  by  design  to  produce  in  the  cable  in  the  deep 
sea  portion  any  voltage,  even  momentarily,  of  more  than  a  small 
fraction  of  the  voltage  used  at  the  transmitting  end.  This 
suggests,  as  has  becu  done  before,  that,  by  designing  submarine 
cables  with  heavier  insulation  over  comparatively  short  distances 
at  the  ends,  wo  can  employ  higher  voltages  in  signalling  with  no 
possibility  of  subjecting  the  cable  to  undue  electrical  strain  at 
any  point  of  its  length. 

Submarine  cables  before  laying  arc  at  present  subjected  to  a 
stress  of  several  hundred  volts  in  the  cable  tanks  for  a  considerable 
period,  and  if  there  is  a  material  ailvantago  in  speed  in  increasing 
the  signalling  voltage  there  would  seem  to  b<>  no  good  reason  for 
hesitatiDg  in  the  slightest  degree  to  inoreaxe  the  voltage  moderately 
iu  actual  trafflc. 
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In  a  loner  cable  there  is  no  reactive  influence  upon  an  ammeter 
or  voltmeter  placed  in  any  circuit  at  the  transmitting  end  due  to 
any  variation  in  the  form  of  apparatus  inserted  at  the  receiving: 
end  of  the  cable.  Opening  and  closing  the  cable  circuit  produces 
no  perceptible  indication.  The  energy  of  the  waves  may  be  con- 
sidered as  leaving  the  transmitting  end  of  the  cable  along  the 
conductor  path  never  to  return. 

We  are,  therefore,  at  liberty  to  consider  the  electrical  conditions 
for  best  receiving,  separately  and  independently  of  the  conditions 
for  sending,  and  then  inquire  how  far  these  two  sets  of  conditions 
can  be  made  to  harmonise  with  each  other. 

Fig.  9  shows  one  of  the  standard  arrangements  for  operating  on 
long  cables  in  which  the  values  of  the  condensers  and  the  resist- 
ance of  the  recorder  coil  as  shown  have  become  more  or  less  fixed 
quantities  in  cable  practice.  The  condenser  c  is  limited  to  this 
comparatively  small  value,  as  its  main  function  is  to  improve  the 
definition  of  letters  like  "  s  "  and  "  h,"  for  there  is  no  need  to 
correct  for  letters  like  "a"  and  "n." 

This  lack  of  uniform  resolving  power  for  all  letters  at  present 
limits  the  free  use  of  any  value  of  condenser  in  this  arm  which 
woald  be  the  most  suitable  from  electrical  considerations  to 
increase  the  value  of  an  alternating  current  in  the  recorder  coil. 

In  fig.  9  the  attenuated  alternating  current  at  the  receiving  end 


Fig.  9. — Form  of  Duplex  Ciecuit  used  on  Long  Cables. 


of  the  cable  is  divided  at  the  point  b  of  the  duplex  bridge,  and 
again  subdivided  at  A  and  C  inversely  as  the  vector- impedances  of 
the  paths. 

In  the  recorder  arm  B  c  the  ideal  electrical  conditions  wonld  be 
so  to  assign  values  to  the  receiving  condenser  c,  and  the  induct- 
ance and  resistance  of  the  recorder  coil,  a?  to  cause  this  arm  of 
the  bridge  to  be  in  resonance,  entirely  independently  of  the  cable 
itself,  the  artificial  line,  or  of  any  other  arm  of  the  bridge.  In 
other  words,  we  should  so  arrange  matters,  if  we  could,  that  if  the 
arm  B  c  were  short-circuited  on  itself  its  natural  frequency  would 
be  equal  to  the  frequency  of  the  current  it  is  required  to  receive. 
In  the  abstract,  there  would  be  an  infinite  number  of  solutions  for 
this  arm,  depending  upon  the  stiffness  function  l/c  selected,  each 
solution  fulfilling  the  condition  :  c  L  w^  =  1 . 

The  alternator  has  been  designed  for  the  particular  purpose  of 
operating  a  cable,  and  possesses  some  novel  features.  Since  we 
cannot  reduce  the  number  of  poles  to  less  than  two,  we  must 
rely  on  a  high  magnetomotive  force,  and  a  minimum  clearance 
for  the  armature  to  produce,  at  such  low  frequencies,  the  voltage 
required.  In  addition,  it  is  especially  desirable  to  generate  an 
accurate  sine  wave  of  e.m.f.  These  objects  have  been  satis- 
factorily obtained  in  the  design  of  the  machine  used  in  these 
experiments. 

The  resistance  of  each  of  the  field  coils  is  nearly  1,000  ohms, 
and  the  inductance  of  the  armature  largely  controls  the  current 
in  the  armature  circuit,  so  that  the  machine  can  be  short-circuited 
at  full  voltage  without  harm. 

In  starting  and  stopping  the  dynamo  no  form  of  switch  is 
used,  but,  instead,  the  motor  which  operates  the  dynamo,  starting 
from  rest,  gradually  builds  up  the  e.m.p.  from  zero,  which 
gradually  dies  down  to  zero  at  stopping.  In  this  manner  there  is 
never  any  possibility  of  a  "  break  "  in  any  metallic  circuit  con- 
nected with  the  transmitting  apparatus. 

Since  the  dynamo  transmitter  comprises  the  power  plant  for  an 
ocean  cable,  it  must,  therefore,  take  its  place  on  the  instrument 
table,  where  the  transmitter  is  directly  geared  to  it.  The  armature 
is  mounted  on  ball  bearings,  and  runs  with  remarkable  silence 
and  smoothness  under  load. 

The  developments  of  wireless  telegraphy  have  introduced 
alternating-current  dynamos  of  considerable  power  of  100,000,  and 
even  200,000,  cycles  per  second  ;  but  for  the  present  purpose  we 
require  an  alternator  to  operate  at  from  4  to  10  cycles  per  second, 
and  to  develop  100  volts  or  more.  This  type  of  dynamo  possesses 
some  interest  to  the  engineer,  because  it  may  be  said  to  represent 
the  extreme  infra-red  end  of  the  dynamo  spectrum,  just  as  the 
high-frequency  machines  mentioned  above  represent  the  ultra- 
violet end.  It  wonld  be  strange  indeed  if  the  needs  of  telegraphy 
should  be  ultimately  responsible  for  the  development  of  both  ends 
of  this  spectrum. 

It  is  seen  that  once  we  can  employ  a  system  of  signalling  in 
which  we  are  dealing  with  one  fundamental  frequency  only,  and 
the  circuit  is  never  broken,  the  process  of  measuring  the  constants 
of  the  cable  itself  and  the  most  suitable  bridge  arrangements  for 
high  efficiency  is  greatly  simplified. 

The  removal  of  any  form  of  arc  or  spark  from  the  cable  circuit 
has  been  shown  very  materially  to  increase  the  accuracy  of 
balancing  the  duplex  bridge,  while  the  smooth  type  of  waves 
employed  in  sending  the  signals  has  enabled  this  important  object 
to  be  attained  with  an  accuracy  greater  than  has  been  possible 
before. 

Using  the  low-reaistanoe  coil  of  a  transformer  or  auto-trans- 
former ae  the  actual  sonrce  of  e,m.f.  in  the  circait  comprising  the 


cable  itself,  enables  each  end  of  the  cable  to  be  permanently  con- 
nected to  earth,  thus  providing  a  drainage  path  for  earth  cur- 
rents of  all  kinds  induced  in  the  cable,  and  also  adding  to  its 
safety. 

The  present  forms  of  cable  recorders,  relays  and  amplifiers, 
when  relieved  from  the  necessity  of  recording  consecutive  impulses 
In  the  same  direction,  are  liberated  from  some  practical  restiictiona 
which  have  heretofore  hampered  them.  la  the  example  shown, 
the  recorder  coil  of  the  gold-wire  relay  oscillates  back  and  forth  at 
a  definite  frequency,  and  the  inertia  of  the  moving  parts  is,  there- 
fore, less  troublesome,  and  we  are  at  liberty  to  increase  the  flux  of 
the  magnetic  field,  as  well  as  to  reduce  the  control  of  the  coil  so  as 
to  allow  it  to  vibrate  more  freely  at  its  natural  frequency. 

No  mention  has  been  made  of  the  possible  application  of  this 
method  of  transmission  to  landlines,  but  it  may  be  remarked  that 
in  the  present  Wheatstone  automatic  system  there  is  great  trouble 
caused  by  the  induction  of  one  line  upon  another,  and  if  we  could 
remove  from  the  Wheatstone  system  the  necessity  of  making  and 
breaking  the  battery  circuit  at  comparatively  high  voltage  we 
could  at  a  single  stroke,  very  largely  reduce  all  such  inductive 
effects. 

It  is  known  that  certain  characteristics  are  very  desirable  in  any 
cable  system,  snch  as 

(a)  AU  signals  should  represent  equal  lengths  of  time  ; 

(*)  No  two  consecutive  signals  should  be  of  the  same  sign  ; 
.    (c)  The   resolving  power   or   definition   of    each   letter  of   the 
alphabet  should  be  as  nearly  as  possible  the  same  ; 

(d)  The  total  quantity  of  electricity  measured  in  coulombs 
impressed  upon  the  cable  should  be  as  nearly  as  possible  equal  to 
zero  for  any  two  consecutive  signals. 

It  will  be  seen  that  the  ideal  solution  for  power  transmission 
automatically  comprises  each  of  these  conditions,  and,  in  addition, 
has  other  advantages  in  safety  to  the  cable  property  from  undue 
electrical  strain  throughout  every  centimetre  of  its  length. 


FOUR     YEARS'     OPERATING     EXPERIENCE 

ON    A    HIGH-TENSION    TRANSMISSION 

LINE. 


The  following  abstract  of  a  paper  by  A.  B.4NG,  read  before 
the  American  Institute  of  Electrical  Engineers  in  .June,  gives 
the  operating  record  of  a  line  which  transmits  energy  at 
70,000  volts  from  the  Pennsylvsyiia  Water  &  Power  Co.'s 
hydro-electric  plant  on  the  Susquehanna  River  at  Holtwood, 
to  the  same  company's  terminal  station  at  Baltimore,  Md., 
where  the  current  is  stepped  down  for  distribution  purposes. 
Practically  all  the  load  consists  of  synchronous  machineiy, 
such  as  synchronous   converters,    frequency   changers,  etc. 

The  line  is  about  40  miles  long  and  consists  now  of  two 
rows  of  steel  towers,  each  capable  of  carrj'ing  two  independent 
three-wire  circuits.  The  first  of  these  tower  lines  (No.  12) 
was  built  in  1910,  with  both  circuits  installed;  the  second 
(No.  56)  in  the  summer  of  1914.  On  this  latter  at  present 
only  one  circuit  is  installed  (circuit  No.  6). 

There  is  a  considerable  number  of  differences  in  the  design 
of  the  two  lines.  The  following  is  mainly  a  description  of 
the  new  line,  though  wherever  there  is  an  essential  ditference, 
it  is  pointed  out. 

Towers. — The  towers  are  galvanised  steel,  designed  for  six 
power  cables  and  two  ground  cables  (on  the  old  line  only  one. 
ground  cable) ;  they  are  spaced  about  ten  to  a  mile  and  the 
cables  on  the  new  line  are  anchored  at  every  fifth  tower  at 
least.  All  the  towers  on  the  new  line  are  set  in  concrete 
foundations,  while  on  the  older  line,  steel  tripod  foundation 
stubs  were  used  for  the  suspension  towers. 

The  height  of  the  tower  is  44  ft.,  from  ground  to  the  lower 
crossaiTn.  The  distance  between  the  crossarms  is  9  ft., 
against  7  ft.  on  the  older  tower  line,  and  the  ground  wires  are 
located  4i  ft.  above  the  upper  crossarm.  Contrary  to  what 
was  the  case  on  Line  No.  12,  where  the  power  cables  for 
each  circuit  were  located  all  three  in  a  vertical  line  one  above 
the  other,  the  cables  on  the  new  line  have  been  staggered. 
The  conductors  are  300,000-cir.  mil,  19-strand  aluminium  cable. 
The  ground  wires  consist  of  l-in.  galvanised  seven-strand 
.fteel  cable.  The  in.sulators  are  of  the  suspension  disk  type, 
10  in.  in  diameter.  The  units  selected  for  the  newer  line 
have  the  following  electrical  characteristics  :  — 

Individual  dry  flash-over  voltage  =       95,000  volts. 
Individual  puncture  voltage  =     140,000  to  1-50,000  volts. 

Units  on  older  line  have   a  dry 

flash-over  voltage  =       90,000  volts, 

and  puncture  voltage  =     100,000  to  107,0<Xl  volts. 

Eight  units  to  the  string  are  used  on  anchor  towers  and 
seven  on  suspension  towers.  Seven  units  correspond  to  a 
drv  flash-over  voltage  of  378,000  volts. 

On  the  old  line  originally,  five  and  six  units,  respectively, 
were  used  for  suspension  and  strain  towers. 
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Electrical  Data.— 

Frequency       

Normal    line     voltage     between 

phases ... 

Ohmic  resistance  of  one  wire  ...  = 
Ohmic  reactance  at  25  cycles  is  = 

Impedance  at  25  cycles  is = 

Losses    in    three    lines    at    200 

amperes       = 


25  cycles. 

60.000  to  70,000  volta. 
12.1ohms(12deg.  Cent.) 

13.1  ohms 
17.9  ohms. 


5,800  Kw.  or  10  per  cent, 
when  58,000  kw.  are 
transmitted. 

Capacity  current   =     3.5  amperes  per  wire. 

Operating  Record. — Below  is  given  a  tabulation  of  all  the 
disturbances  to  normal  operation  of  the  system  originating  in 
the  transmission  lines,  together  with  the  cause  of  the  trouble 
and  the  year  it  occurred.  These  dieturbances  have  further 
been  divided  into  three  groups,  depending  on  their  seriousness, 
i.e.,  total  interruptions  (T.I.),  where  all  the  load  was  lost, 
though  generally  not  more  than  for  a  few  minutes;  partial 
interruptions  (P. I.),  where  a  percentage  of  the  load  was 
momentarily  lost;  and,  finally,  mere  voltage  or  frequency  dis- 
turbances (V.D.),  where  no  load  whatever  was  lost.  These 
disturbances  have  been  recorded  whenever  the  voltage  changed 
suddenly  five  per  cent,  or  more. 

TABLE  I.  —  Opbratino  Record  fob  Holtwood-Baltimoee 
Tbanssiission  Line,  Jan.  1st,  1911,  to  Dec.  31st,  1914. 


Cause. 

1911.                 1912. 

1913, 

1914. 

Total  for 
four  years. 

Lightning 
Defective  insu. 
lators      -*. . 
Sleat  on  cables 
Birds  on  line  . . 
Wires  blowing 
,^  together      . . 

■ 

23    — 

3    19      4 

3    17    11 
1   —     a 

1  6      7 

—      1      1 

2  a    — 
1       3      2 

SO    42    32 

1  1       1 

2  2    — 

3  3      4 

V'SJa 

■■^; 

It  will  be  seen  that  the  cause  for  all  the  disturbances  can 

be  covered  under  the  five  headings ;  of  these  the  overwhelming 
cause  of  trouble  is  lightning. 

It  may  be  of  interest  to  recount  a  few  observations  made 
on  the  effect  lightning  has  on  a  transmission  line  in  operation. 

Though  the  lines  are  protected  at  both  ends  with  aluminium 
lightning  arresters,  which  duly  discharge  during  storms,  light- 
ning discharges  or  surges  will  nevertheless  give  rise  to  "  flash- 
overs  "  on  the  line,  which,  once  established,  are  maintained 
by  the  power  from  the  generators.  Such  flash-overs  practically 
always  start  at  the  towers  where  the  clearance  distances  to 
ground  (i.e.,  towers)  are  the  smallest  (a  double  or  triple 
ground  to  the  same  tower  is  naturally  in  effect  the  same  as  a 
two-  and  three-wire  short-<;ircuit).    The  path  of  the  flash-over 
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Fio.  1.  Fi.i.  2.  Fio.  3. 

Fio.  1.— Suspension  Type  Insvi.atob,  Bottom-phase,  removed 

AFTEE   partial    INTKUBDPTION. 

Fio.  2.— Insulator  String  Punctured  on  Line. 
Flo.  3. — Insulator  Htrino  punctured  by  Test. 


.Not  only  the  insulators,  but  also  the  cable  is  liable  to  be 
(larnagod  by  lightning  arcs.  If  the  arc  stayed  at  one  place  it 
would  quickly  burn  the  cable  through.  As  a  rule  it  is  blown 
away  from  the  power  house,  due  to  its  own  magnetic  action. 

The  plan  was  tried  in  1912  of  increasing  the  number  of 
disks  of  a  suspension  string  to  seven  and  of  a  dead-end  tower 
to  eight.  Before  the  lightning  season  of  1913  one  whole 
circuit  was  equipped  in  this  way ;  the  result  was,  ae  shown 
by  the  power-house  ground  chart  record,  that  in  1913  the 
lightning  flash-overs  were  distributed  between  the  two  cir- 
cuits as  follows  :  — 

27  lightning  strokes  on  circuit  No.  1. 
20  lightning  strokes  on  circuit  No.  2. 
6  lightning  strokes  unknown  on  which  circuit. 

In  other  words,  the  circuit  with  the  many  insulators  showed 
the  larger  number  of  lightning  strokes.  Inspection  showed 
that  whenever  the  flash-over  took  place  on  a  suspension  tower 
(which  generally  was  the  case  in  preference  to  a  strain  tower) 
the  lightning  arc  on  a  circuit  with  the  five  insulators  in  the 
string,  would  as  usual  rise  upwards  along  the  insulator 
strings  to  the  crossarm  above,  while  on  a  circuit  with  the 
'seven  units  in  the  string  the  arc  would  in  every  case  go  juet 
the  oppo.site  way,  i.e.,  from  the  conductor  to  the  crossarm 
below.  This  was  naturally  due  to  the  fact  that  this  clearance 
distance  for  the  two  upper  conductors  was  materially  decreased 
by  adding  two  more  units  to  the  string.  For  the  bottom  con- 
ductor, the  number  of  flash-overs  was  greatly  reduced.  This 
change  in  the  location  of  the  arc  resulted  in  two  distinct 
gains.  In  the  first  place,  the  arc  did  not  have  nearly  the 
same  chance  for  damaging  the  insulators  by  heat,  as  it  did 
not  pass  alongside  them  but  away  from  them.  The  other 
advantage  was  that  it  proved  to  be  easier  to  extinguish  the 
arcs;  that  it  could  be  done  with  much  less  loss  of  the 
synchronous  load  connected  to  the  system  (on  account  of  the 
preponderance  of  two-wire  short  circuits  compared  with  three- 
wire  short  circuits). 

-Altogether  the  number  of  insulators  removed  from  the  line 
due  to  lightning  damage  is  small,  not  more  than  about  100 
per  year,  on  the  average,  and  the  number  is  not  on  the 
increase. 

Far  more  important  from  a  maintenance  point  of  view  is 
the  continuous  deterioration  of  the  porcelain  in  the  insulators, 
such  as  it  was  discovered  a  few  years  ago  could  be  deter- 
mined on  insulators  of  the  suspension  type  by  means  of 
taking  insiilation  readings  between  the  pin  and  cap  (megger 
tests). 

The  first  complete  test  of  circuits  Nos.  1  and  2  was  made 
after  about  three  years  of  operation,  and  the  same  line  was 
gone  over  again  about  half  a  year  after  the  first  test.  .Ml  told, 
four  years'  operation  produced  2.640  bad  units,  or  11.7  per 
cent.,  an  average  of  2.9  jier  cent,  per  year.  Judging  from 
the  last  test,  it  seems  as  though  this  deterioration  goes  on  at 
a  rapidly  increasing  rate  year  after  year. 

The  two  circuits  had  practically  the  same  number  of  bad 
units,  but  the  strain  towers  on  both  circuits  show  a  very 
much  larger  percentage  (17.1  per  cent.)  of  damaged  units  than 
the  suspension  units  (7.6  per  cent.),  indicating  that  the  hori- 
zontal strain  units  arc  very  much  more  exposed  to  this  trouble 
tliaii  the  vortical  suspension  units. 


Fio.  4.— Nicholson  Uotauv  Fi  sk  Bank  ;  Fuse  rlowino. 


may  vary.  Thus,  when  circuits  Nos.  1  and  2  originally  went 
iiitu  service,  the  suspension  towers  were  equipped  with  five 
units  to  the  string  and  .strain  towers  witli  six  units.  With 
this  arrangement  it  was  always  found  that  the  flash-over 
would  occur  upwards  from  the  c/>nduct<jr,  alongside  the  string 
of  insulators. 

Fig,  1  .shows  a  typical  string  of  insulators,  damaged  by  such 
au  arc.  It  can  be  seen  how  the  three  lower  insulators  are 
c<'nipletely  l)n}ken  to  pieces,  probably  mainly  due  to  the  heat 
apnoratfd  by  the  arc;  the  bottom  bolt  shows  a  deep  bum. 
It  can  also  bo  seen  froi7i  the  marks  <iii  the  string  how  the 
arc  in  this  string,  instead  of  triivolling  all  the  way  from  con- 
iliictor  to  the  tf>wer  in  one  unbroken  arc,  has  hroken  into 
iiiiall  individual  arcs,  <'iich  encircling  one  insulator.  That 
h:i|i|>.tirt  frequently,  though  not  always. 


.\ft<M-  a  number  of  tliest>  units  were  removed  from  the  line, 
a  scries  of  tests  was  made  in  an  attempt  to  determine  the 
cause  of  this  trouble.  While  these  t<>8t8  wore  going  on,  a 
puncture  of  each  and  evei-y  one  of  a  string  of  fivo  insulators 
(x-currcd  one  day  on  the  line,  during  actual  oixvation.  No 
lightning  was  reixirU'd,  the  weather  was  clear,  and  no  switch- 
ing was  (lone  at  tlic  time  of  the  disturbance.  Fig.  2  shows 
this  .string. 

It  was  naturally  thought  that  this  was  a  case  of  deterioratwl 
norceloin,  which  could  have  Ixmmi  cauglit  in  time  to  prevenl 
lailurc.  if  only  megger  readings  had  IvH-n  taken  of  these 
insulators  somctiun'  licforchand.  To  prove  this,  five  units 
removed  from  tlie  lino  l)ecause  of  low  megger  readings  were 
mounted  in  a  string  ami  high  voltage  was  built  up  on  them 
from  a  70,000-volt,  lO.fKW-KW,   transformer,   with  a  10,000-KW, 
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generator  behind  it.  The  current  was  limited  to  about  250 
amperes  by  a  resistance. 

The  result  of  this  test  is  shown  in  fig.  3;  when  the  voltage 
reached  about  30,000  volts,  the  insulator  punctured,  burning 
porcelain  and  iron  being,  so  to  speak,  shot  out  from  the  side 
of  first  one,  then  another  insulator,  leaving  holes  of  just 
the  same  nature  as  found  in  the  insulator  string  punctured 
on  the  hne. 

While  the  foregoing  testa  conclusively  prove  the  serious 
nature  of  this  insulator  deterioration,  they  do  not  throw  much 
light  on  the  real  nature  and  the  cause  of  this  trouble.  The 
following  tests  were  made  with  this  object  in  view :  On 
'21  insulators  discarded,  the  pin,  cap  and  cement  were  dis- 
eolved  in  a  diluted  solution  of  nitric  and  hydrochloric  acid 
so  as  to  give  an  unobstructed  view  of  the  surface  of  the  porce- 
lain, normally  hidden  by  the  pin  and  cap.  Of  these  insulators 
seven  showed  clearly  a  tiny  crack  in  the  porcelain  at  the 
bottom  of  the  head ;  three  insulators  showed  similar  cracks 
across  the  head;  13  insulators  did  not  show  any  cracks;  one 
insulator  was  destroyed   during  the   test. 

Trj'ing  with  the  megger  on  the  cracked  insulators,  it  could 
readily  be  shown  that  the  low  resistance  was  located  right  in 
the  crack.  On  insulators  where  no  cracks  could  be  found,  it 
is  believed  that  the  failure  is  due  to  porous  material  or  lack 
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Upper  diagram  ;  Middle  wave  represents  h.t.  current  at  sub-station  ;  outer 

ones,  L.T.  bus  voltage  at   sub-station.     Lower  diagram :    Middle   wave 

represents  h.t.  current,  others  l.t.  bus  voltage  at  power  house. 

Fig.  5. — Thbee-phasb  Shobt  CiKCDrr  on  Tbansmission  Line. 

of  vitrification,  in  the  burning,  which  gradually  has  allowed 
moisture  to  be  absorbed  by  the  porcelain  in  the  same  way  as 
moisture  has  penetrated  through  the  cracks  in  the  cracked 
insulator. 

When  it  was  first  discovered  that  a  large  percentage  of  the 
low  megger  readings  was  due  to  cracks  in  the  porcelain,  it 
was  naturally  feared  that  these  insulators  had  lost  a  great 
part  of  their  mechanical  strength.  This  proved,  however, 
not  to  be  the  case. 

Working  on  the  theory  that  the  depreciation  was  at  least 
partly  due  to  high  internal  stresses,  set  up  by  temperature 
changes,  the  insulators  were  subjected  to  a  hot  and  cold  water 
treatment. 

After  each  temperature  change  the  insulator  was  tested 
with  a  megger  and  discarded  if  it  gave  a  reading  less  than 
"infinity."  If  an  insulator  endutred  the  treatment  without 
any  change  in  resistance  it  received  in  all  10  temperature 
changes,  and  was  finaUy  subjected  to  high  potential.  With 
one  type  of  insulator  no  faUurea  were  recorded. 

Working,  on  the  other  hand,  on  the  theory  that,  at  least 
in  part,  this  insulator  trouble  was  due  to  absorption  of  mois- 
ture without  accompanying  cracks,  the  plan  was  tried  of 
drying  out  some  of  the  insulators  removed  from  the  line, 
under  high  vacuum  and  at  temperatures  vaiying  from  50  to 
90  deg.  C^nt. 

After  only  a  few  hours'  treatment,  the  insulation  resistance 
decreases  materially;  after  24  hours'  treatment  a  material 
increase  is,  however,  always  found,  and  this  continues  steadily 
until  many  insulators  reach  the  infinity  mark,  even  when  hot. 
All  of  them,  without  exception,  will  record  infinity,  when 
tested  cold  after  two  days'   treatment. 

After  drying  out,  the  insulators  were  given  a  high-potential 
test  with  25  cycles. 

The  result  was  that  out  of  a  total  of  37  insulators  tested, 
12  withstood  a  heavy  flash-over  test  for  i  min.  The  rest  of 
them  punctured  at  voltages  varying  from  30,000  to  90,000 
volts. 

On_  the  whole,  the  experiments  all  tend  to  show  that  the 
deterioration  of  th^  type  of  insulator  in  question  is  not  due 
to  electrical  but  rather  to  mechanical  and  ceramic  causes. 

The  most  common  cause  of  sleet  trouble  is  that  with  the 
arrival  of  milder  weather,  the  sleet  will  often  fall  off  one  full 
span  or  several  spans  at  one  time,  but  still  remain  on  other 
spans.  Such  conditions  result  in  unequal  loading,  and  if  the 
wires  of  different  phases  are  in  the  same  vertical  plane,  they 
are  liable  to  come  in  touch  with  each  other  and  produce  short 
circuits.  The  few  disturbances  recorded  as  caused  by  sleet 
on  the  Baltimore  transmission  line  have  all  been  of  this 
nature. 

In  building  the  new  line  it  has  been  attempted  to  minimise 
this  trouble  by  having  the  middle  crossarm  extend  farther 
out  than  the  top  and  bottom  ones. 


Another  method  of  preventing  sleet  trouble  ia  simply  to 
keep  the  transmission  hnes  so  hot  that  no  sleet  whatever  can 
be  formed  on  them. 

The  birds  troubling  this  line  are  turkey  buzzards,  and  they 
often  choose  the  towers  as  a  resting  place,  and  are  hable  to 
ground  the  line  to  the  tower  through  their  own  bodies. 
There  is  especial  danger  if  they  sit  on  the  cro6.sarm  right 
below  the  live  wire.  Often  they  will  fall  down  without  even 
causing  a  voltage  disturbance,  but  frequently  they  will  give 
rise  to  an  arcing  ground,  which  may  oven  develop  into  a  two- 
wire  short  circuit. 

The  one  voltage  disturbance  recorded  as  being  due  to  wires 
blowing  together  is  of  no  special  interest. 

In  order  to  maintain  continuous  operation,  several  different 
protective  devices  have  been  adopted. 

Trouble  from  defective  insulators,  sleet,  buzzards,  and  the 
wind  swinging  the  wires  together,  generally  results  in  grounds 
or  short  circuits  that  persist  on  the  system  until  the  voltage 
is  taken  off  the  faulty  line.  The  method  to  safeguard  opera- 
tion is  to  cut  the  damaged  line  out. 

The  system  in  use  consists  simply  of  overload  relays  at  the 
power  house  connected  in  series  with  the  line  current  trans- 
formers and  also  one  relay  in  the  ground  connection  for  the 
neutral  of  each  transformer  bank.  At  the  sub-station,  reverse 
current  relays  take  the  place  of  the  overload  relays  at  the 
power  house.  To  prevent  all  three  lines  from  going  out  by 
relay  action,  in  case  there  should  be  a  short  circuit  on  all  the 
lines  at  the  same  time,  the  trip  circuits  are  interlocked. 

The  interlocking  relay  arrangement  is  not  sufficient  aa 
lightning  protection,  as  lightning  flash-overs  very  often  occur 
on  both  circuits  Nos.  I  and  2  at  the  .same  time.  (It  still 
remains  to  be  seen  whether  they  will  occur  on  all  three 
circuits  at  the  same  time.)  When  both  circuits  are  in  trouble 
at  the  same  time,  the  clearing  of  both  means  a  total  interrup- 
tion. Experience  showed  that  if  only  some  means  could  be 
found  to  extinguish  the  power  arcs,  an  interruption  might  be 
avoided. 

The  system  in  use  is  the  arc  extinguisher  arrangement 
invented  and  designed  by  Mr.  L.  C.  Nicholson,  Buffalo,  N.Y. 
I'he  principle  of  this  arrangement  is  to  shunt  any  arc  that 
arises  on  the  line  with  a  fuse  wire,  so  that  the  current,  as 
long  as  the  fuse  lasts,  will  prefer  this  path  to  the  arc.  The 
fuse  is  calibrated  to  blow  in  from  5  to  10  cycles  ^  (25-cycle 
system),  and  this  short  time,  experience  has  proved,  is  enough 
to  extinguish  the  arc  on  the  line;  therefore  as  soon  as  the 
fuse  blows,  the  line  will  be  clear  again.  The  fuse  wires  are 
connected  across  the  proper  wires  automatically  by  means  of 
specially  designed  magnetic  relays  and  switches.  The  whole 
arrangement  is  placed  right  outeide  the  power  house.  The 
design  of  the  equipment  is  such  that  seldom  more  than  one 
cycle  will  pass  from  the  time  the  lightning  arc  is  established 
until  the  switch  is  closed.  It  is  in  this  speed  that  the 
apparatus  has  its  greatest  advantage,  since  it  allows  the  arc 
on  the  line  so  very  little  time  to  spread  and  do  damage. 

Pig.  5  shows  two  oscillograms  which  illustrate  the 
action  the  short-circuiting  of  the  lines  with  such  fuses  has 
on  the  system.  This  device  is  especially  satisfactory  on  the 
Baltimore  line  when  only  a  ground  or  two  wire  short  circuit 
occurs;  in  such  cases  it  saves  all,  or  practically  all,  the 
synchronous  load.  On  three-phase  short  circuits  generally 
about  50  per  cent,  of  the  load  can  be  saved. 

In  1913  and  1914  it  cleared  the  line  25  times  out  of  40  times 
when  it   was  struck. 

Another  device  in  use,  not  to  prevent  lightning  flash-overs, 
but  to  minimise  their  consequences  by  extinguishing  the  arcs. 
is  a  so-called  field  destroying  and  restoring  device,  invented 
by  Mr.  P.  E.  Ricketts,  of  Baltimore.  The  principle  on  which 
it  operates  is  that  when   a  short  circuit  occurs  on  the  line. 


Fig.  6. — Relay  Motob  and  Retolving  Deum  fob  Ricketts 
Field  Destboting  and  Restobinq  Device. 


the  field  of  all  the  generators  is  for  a  moment  destroyed,  ao 
as  to  allow  the  arc  on  the  line  to  die  out  on  account  of  lack 
of  voltage,  and  then  immediately  after  be  built_  up  again,  so 
as  to  force  the  synchronous  load  into  step  again  before  the 
synchronous  converters,  frequency  changers,  etc.,  have  come 
to  a  stop. 

The  switching  for  this  device  is  operated  by  relays,  the 
action  of  which  is  delayed  four  seconds  to  give  the  Nichoteon 
arc  extinguisher  and  interlocking  relay  arrangement  the  firat 
chance  to  clear  the  trouble. 
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To  operate  it  a  small  continuously  running  motor  is  clutcbed 
to  a  contact  drum,  which,  on  starting,  simultaneously  opens 
all  the  ordinary  field  circuit  breakers,  at  the  same  time  short- 
circuiting  the  field  windings  across  their  respective  discharge 
resistances,  thus  allowing  the  field  gradually  to  die  out  and 
the  line  voltage  to  be  reduced  correspondingly.  Meanwhile 
the  drum  continues  to  revolve  and  will,  after  a  predeter- 
mined time  (originally  5  sec,  now  IJ  sec),  close  other  con- 
tacts which  have  the  effect  of  slamming  all  the  circuit  breakers 
ia  again.  Immediately  the  fields  and  line  voltage  start  to 
build  up  again.  After  some  surging  between  the  generators 
•themselves  individually  and  the  generator  and  synchronous 
load,  the  voltage  will  again  be  normal,  generally  after  about 
one  minute.  The  drum  continues  to  rotate  until  it  has  made 
one  complete  revolution,  after  which  time  it  is  disengaged 
from  the  motor  and  the  w'hole  equipment  is  ready  for  another 
operation. 

The  record  for  this  device  shows  for  1913  and  1914  a  total 
number  of  12  successful  lightning  operations  and  4  failures. 

The  fuse  aiTangement  has  been  given  preference  and  first 
chance  for  acting,  mainly  on  account  of  its  quickness  of  action, 
which  .saves  the  line  from  too  severe  damage,  and  also  on 
account  of  the  excellent  results  it  has  produced  in  case  of  the 
lesser  lightning  disturbances  like  grounds  and  two-wire  short 
circuits. 

The  field-destroying  device  treats  all  lightning  disturbances 
as  equally  severe  and  produces  the  same  disturbance  on  prac- 
tically all  of  them,  but  seems,  on  the  other  hand,_  to  have 
the  great  advantage  of  extinguishing  the  arcs  with  more 
certainty. 

While"  lightning  still  gives  rise  to  a  number  of  disturbances, 
these  have  been  very  materially  reduced  by  the  use  of  special 
protective  devices.  As  to  sleet,  special  operating  methods  have 
been  adopte<l  during  such  storms,  which,  it  is  believed,  will 
prevent  trouble  from  this  cau.se.  The  approaching  danger 
from  deterioration  of  the  insulators  has  been  discovered  at  an 
early  stage,  and  rigid  and  repeated  elimination  tests  of  bad 
insulators  with  the  megger,  have  been  adopted  as  part  of  the 
routine  maintenance,  so  that  it  is  felt  that  operation  will 
have  but  little  to  fear  from  this  source. 
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10,433.     ".Automatic    electrical    human   target."     ].    C.»LulcHiN.      July   19th. 

10.453.  "  Electrical  driving  of  spindles."  Siemens  SCHt'CKERTWERKE  G.M.B.H. 
July  19ih.      (Convention  date,   July  20lh,   1914,    Germany.)     (Complete.) 

10.454.  "  X-ray  apparatus."  British  Thomsos-Hol'STon  Co.,  Ltd.  (Gener.'il 
Electric  Co.,  United  States).     July  19th. 

10,485.  "  Electro-magnetic  recording  apparatus  for  telegraph  circuits." 
R.    W.     James.       July    19th.      (Alexander     Hill     Annand.)       (Complete.) 

10,521.  "  Electrical  clement  for  heating  machine  tools."  H.  Tomunson-Lee. 
July  20th. 

10,535.  "  Ekctric  arc  lamps."  Clarke,  Ciiap.man  &  Co.,  Ltd.,  and  R.  C. 
Hai-ris.      July   20th.     (Complete.) 

10.552.  "  Holder  or  gallery  for  securing  gas  and  electric  shades  and  the 
like."    \V.  G.  Scott.     July  2bth. 

lO.SfiO.  "  Armouring  of  electric  cables  for  motor-cars  and  similar  pur- 
poses."   F.  J.  Chapun.    July  21st. 

10,598.  "  Rheostat  switches  and  the  like."  J.  ROOTH.AAN  i  FerRANH,  Ltd. 
July  21st.       (Complete.) 

10.604.  "  Electrolytic  cells,"  H.  R.  NELSON.  July  21sl.  (Convention 
dale,    Aug.   17th,    1914,   United   States.)     (Complete.) 

10.605.  "  M.ih.Kl  of  electrolysis."  H.  R.  Nelson.  July  2Ist.  (Conven- 
tion   date,   August    17th.    1914,    United   Slates.)      (Complete.) 

10.639.  "  Porl.ible  telegraph  and  telephone  apparatus,  applicable  lor  sig- 
nalling purposes."     C.    Dohertv  &  Underwood,   Ltd.      July  22nd. 

10.667.  "  Electric  alarm  or  calling  devices  used  in  receiving  apparatus,  and 
more  particularly  in  wireless  receiving  apparatus."  A.  H.  Morse  &  The 
Inpo-European   Telfx'.rapii  Co.,    Ltd.      July    22nd.     (Complete.) 

10.668.  "  Eli<ctric  welding  machines."  Deutsche  Schweissmaschinen-Bau- 
und-Vertriebs  G.M.B.H.  July  22nd.  (Convention  date,  July  22nd,  1914,  Ger- 
many.)    (Complete.) 

10.669.  "  Telephnnir  reproducers."  C.  StlllE.  (Addition  to  9,644/13.) 
July  22nd.     (Complete.) 

10.672.  "  Wiriliss  upe-prinling  telegraph  systems."  L.  C.  Stewart  and 
J.  J    Little.     July  22nd. 

10.676.  "  Ampere-hour  electricity  meters."  Lanuis  &  GyR  Akt.  GeS.  July 
22nd.      (Convention  date,  July  22nd.   1914.   Germany.)      (Complete.) 

10.680.  "  Coupling!  for  armoured  or  pruterted  cables  and  electric  conduc- 
lom  fur  u«e  undc  water  and  elsewhere.  '  V.  C.  Ha8Tini;8  &•  G.  FiorenTino. 
July   22nd. 

10.681.  "  Utilising    electric    energy."      E.    Bachelbt.      July    22nd. 

10,706.  "  Electrically  operated  Intermittent  motion  in  cinematograph  nppn- 
ratus  applicable  it*  other  purposes,  nuch  a<i  ratchet  or  feed  gearing  or  free- 
wheel   mechanism."     A.  C.   Molt  *    A.    D.    Moll.      July  23rd. 

10,709.  "  Automatic  telephone  transmitter*."  Eastern  Telecraph  Co., 
Ltd.,   *   B.    E.   PhiliiPS.      July  23rd.      (Complete) 

10,711.  "Cooling  or  ventilating  .devices  (or  dynamo-electric  marhine»."  A. 
Mono.       July   23rd.      (Masthinenfabrik    Oerlikon,    Swllierlnnd.)      (Complete.) 

10.722.  "  pleclrir.ll  healing  and  cooking  apparalu*."  C.  G.  NoBBS.  Sen., 
and   W     W     NoBBS.      July  23rd. 

10.726,     "  Eleclro-magnclic   levllntlng   apparatus."     E.  BacheLET.     July  23rd. 

10.730.  "  Screw  filling*  tor  electric  lampholdera.  celling  plale«.  and  (he 
•ike."     \V.  Parbonb  ft  Birhingiiam  Centhai,  SufPir  Co..   Ltd.     July  2Srd. 

10.739.  "  Method  of  generating  hightrequenry  elrclric  currents."  T.  F 
Wail.     July  24ih. 

10.762.  "  Elertrlr  motor  slarlerK  and  controllers."  E.  .SriCATTNtH.  T  G 
Tuavib.  ft  J.   R.   Walton.      July   34ih. 

10.755  "  r<,ll  lor  eleclri<nl  purpowa  and  melho<l  of  winding  tame."  II 
WAl>t       July   S4lh.      (J     R.    I^ewn.   I'nitrd    Slalei.)      (Complete.) 


10.759.  "  Methods  of  signalling  on  submarine  cables  and  other  telegraphic 
circuits."      C.  V.  DrvSDALB.      July  24th. 

10.762.  "  Dvnamo-electric  machines."  British  Tiioxison-Houston  Co., 
Ltd.,  &  A.  A.  Pollock.    July  24ih. 

10.769.  "  Crystal  detectors,  particularly  for  wireless  signalling."  STZRLINft 
Telephone  &   Electric   Co.,   Ltd.,  and  T.    D.  Ward-Miller.     July   24th. 
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of  Messhs.  W.  p.  Thompson  &  Co.,  285,  High  Holborn,  W.C,  and  atr 
Liverpool    and    Bradford ;   price,    post  free,  9d.    (in  stamps). 
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25,951.  Trolley  Wires  for  Electric  I^ilways  and  the  like.  F.  Lauten- 
bacher.     November    12th.      (December   2nd,  1912.) 

26,631.  Electric  Clocks.  H.  Aron.  Elektricitatszahlerfabrik  Ges.  Nov- 
ember  19th.     (February  26lh,    1913.) 

26,899.  Electrolytic  Measuring  Instruments.  H.  S.  Hatfield  and  Cham- 
berlain &  Hookham,   Ltd.     November  22nd. 

26,905.  Circuit  Arrangements  for  Telephone  or  other  systems.  Siemens- 
Bros.    &   Co.,    E.  A.  Laidlaw,  and    W.    H.    Grinsted.      November  22nd. 


2,214. 

January 
2,290. 
4,447. 

1913.) 
4,664. 


1S1«. 

Spark-gap    Devices    for    Wireless    Telegraphy.       R.    Goldschmidi. 
27th.     (January   27th,   1913.) 

Electric  Massage  .\pfaratus.     M.  Jakowlew.     January  28th. 
Electric  Switches.      T.  Jessen.      February    20ih.      (February    S4th, 


Production   of   Electric    \Va 
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and 
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Es    FOR    Wireless  Telegraphy,   Telk- 
:itats  Ges.     February   23rd.      {February 
:i6ih,  1913.) 

8,800.  Circuit  Arrangements  for  Telephone  Systems.  Siemens  &  Halske 
Akt.  Ges.     April  7th.     (.-Vpril   7th.   1913.) 

8.806.  Holders  for  Electric  Glow  Lamps.  C.  A.  Schaefer  (firm  of).  April' 
7ih.     (April  15th,  1913.) 

9.103.    Circuit  Arrangements  for  Telephone  Systems. 
Akt.  Ges.     April   9th.      (Addition  to   22,013/10.) 

9,105.    Telephone  Exchange  Circuits.     Siemens   Bros.  &  Co.    (Sit 
Halske   Akt.   Ges.)     April    9th.      (Additions    to   11,251/10    and   4,698/1 

9,110.    Incandescent    Electric  Lamps.      C.   Gladitz.     April  9th. 

9,278.    Magneto-electric    Machines  for    medical    use.      E.    C.   i 
(Soc.  Gallot  et  Cie.).     April  14lh. 

9,718.     Electro-mechanical  Selector.       E.  G.   CJodfree.     April   20th. 

10,171.    Carbon   Electrodes  for  Galvanic  Cells.     V.   Scholz.     April  34th. 

11.844.  Induction  Meter  with  Three-armed  Driving  Core.  Allgemein* 
Elektricitats    Ges.     May  13th.     (May   17th,    1913.     Addition    to  3,912/14.) 

13,062.  Electric  Signalling  Systems,  particularly  for  use  in  Mines. 
Sterling  Telephone  &  Electric  Co.,  Ltd..  and  F.  G.  Bell  (partly  Telephon. 
Fabrik   Akt.    Ges.   vorm    J.    Berliner).      May   27th. 

15.939.  Starting  Devices  for  Electric  Motors.  W.  G.  Wilson  &  P.  L. 
Harlow.      July  3rd. 

15,946.  Junctions  for  Overhead  Trolley  Wires.  Cedes  Electric  Traction,. 
Ltd.,  &    K.    D.    Bowen.      July   3rd. 

16,093.  .\rmature  Windings  of  Electric  Motors  or  Dynamos.  W.  H. 
Scott.       July  6th. 

16.315.  Electrical  Device  for  Controlling  Race-starting  Barribrs.  A\ 
Burt.     July  8th. 

16,342.  Telegraphy.  E.  C.  R.  Marks  (International  Quadrupluex  Co.). 
July  8lh. 

16.418.    Relays  and    Indicators.      Sterling  Telephone   &  Electric 
phon   Fabrik  Akt.  Ges.    vorm  J.    Berliner).     July   9th. 

16.471.     Electric  Relays.      Eastern  Telegraph  Co.   &  B.  Davies. 
application.   17,452/14.)     July  10th. 

16,712.    Telephone     Systems,     more    particularly     for    Police 
AI.ARMS.      G.  L.    Hughes  &  R.   E.  Cooper.      July  13th. 

16,979.    Cooling  .Arrangements   for   Dynamo-electric  Machinerv. 
Bios.    Dynamo  Works,   Ltd.,   &    E.    O.    Kiefler.     July    17th. 

17,1.33.  Electro-deposition  of  Metal  upon  Metal  by  means  .of  High-cur- 
rent Density,  specially  applicable  for  Coating  Printing  Rollers,  Hydrauuo 
Rams,  and  other  like  purposes.      T.  R.  Harris.    July  20tlj. 

18,607.  .Attachments  for  Telephones  and  the  likb.  K.  E.  2 
12th. 

18.661.  Electric  Signalling  Systems,  particularly  for  is 
Sterling  Telephone  &  Electric  Co.,  Ltd..  F.  G.  Bell,  and  J. 
(Patent    of    addition,   13.062/14.)       August    14th. 

18,882.  Systems  of  Electric  Distribution.  British  Thomson-Houston  Co 
(General   Electric  Co.).     August  20lh. 

19.441.  Electric  Staff  Exchangers.  A.  Dougl.is  &  H.  H.  Hodgson.  Sep- 
tember 4lh.     (October  28th.  1913.) 

19,587.  Electric  Circuit  Interrupting  Means.  British  Thomson-Housioi> 
Co.    (General    Electric   Co.).      September    9th. 

20.286.     Electrical    Heating   Unit.      F.  W.   Ball.      September  28th. 

21.046.  Ma<;nktic  Lock  for  Miners'  Lamps.  John  Davis  &  Son  (Derby)t 
Ltd..  &  W.  H.  Davis.      October  16th. 

23.293.     Electrical  Watir-iieater.      S.   le  F.   Varvcl.     November  SOth. 

24.078.    Construction      of     Laminatbd     Siot-kbys      for      Dynamo-buctkio- 
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August 


Mines. 
Jungey. 


Macminkry,      C.  B.    Burdon  (Si 


Schuckerlwerke  Ges).     December   15th> 


131.  Electric  Fi  bible  Cut-outs.  II.  P  Liversidge  .V  Pennsylvania  App'i 
anre  Co.     January  4lh. 

821.  CiKci  it  Arrangements  for  TuiJffiiOMi  Svstbhs.  W.  H.  Grin»te<l. 
January   18lh. 

2.767.  Manufactirb  of  Elbctropeb  for  Ei.fCTRoLyTic  ri'RPo»«».  Slemen* 
an.l  HnUkc  Akt.  Ges.  February  30lh.  (February  21«t.  1914.  Addition  lo 
609/09.) 

5  184  Ei.rcTRir  Light  Sy.iTtMii.  vorb  rARtici'ijiRi.v  adapted  for  Vbiiicu* 
R,.l.rrl    Boseh    (firm   of)       April   6lh.      (June   8lh.   1914.) 

6.618.  EnrTHir  MnT.iR,x  or  DyNAMOS  W.  If.  Scott  May  3rd.  (DIvldnT 
.ippliralion  on    16.093/14.    July   6lh.) 

6,6lil.  n»isM.r.rAi  FOR  ELRcrmc  MoronB  on  Dynamob.  W.  H.  Scort. 
May    3rd.      (Diyided   application    on   HI.099  14.    July   6lh.) 


TrXXE 


Vol.  JuXXVII. 


AUGUST  13,  1915. 


No.  1,968. 


ELECTRICAL  REVIEW. 


ELECTEICITY    ON    THE     RAND. 


Vol.  LXXVII.3 


CONTENTS :  August  13,  1916. 


CNo.  1,! 


Page 

Eleectricity  on  the  Rind ...  193 

Copper          194 

Electrical  Pyrometry         194 

The  Caee  for  the  Electrification  of   Cane  Sngai  Mills  and 

RefinerieB,  by  E.  P.  Hollis  iconclvdeit)          195 

Units  from  Refuse,  by  John  B.  Morgan             196 

New  Electrical  Devices,  Fittings  and  Plant  Qillus.) 197 

War  Items 198 

Correspondence — 

Limitation  of  Price  Coal  BUI          199 

The  Electrical  Cooking  Problem  :  An  American  Experiment 

iiUtts.')       199 

Recent  Progress  in  Pyrometry,  by  Chae.  B.  Dirling  (villus.')  ...  200 

Business  Notes        ...      > 204 

Robert  Hammond  (iWM«.) 207 

A  Japanese  Railway  Electrification  (.illm.')      208 

Reyiews        212 

Notes            213 

City  Notes 216 

Stocks  and  Shares '217 

Electric  Tramway  and  Railway  Traffic  Returns          218 

Share  List  of  Electrical  Companies         218 

Metal  Market — Fluctuations  in  July      219 

The  Fature  of  Export  Trade        219 

Power  Supply  to  the  Rand  Mines  (iH««.)          220 

New  Patents  Applied  for,  1915    ^         224 

Abstracts  of  Published  Specifications     224 

Contractors'  Colnmn  ...        „.        ...     Advertisement  page  zx 


The  electrical   REVIEW. 

Published  every  FRIDAY,  Price  4d. 

The  Oldest  Weekly  Electrical  Paper.         Established  1S7'2. 

TO  BE  OBTAINED  BY  ORDER  FROU  ANY  NEWSAOENT  IN  TOWN  OR  COUNTRY. 


OrFlOE  s-4,    LUOGATE  HILL,    LOMOOM,    £.0. 

Telegrapbio  Address ;  "  Aoeeeay,  London."     Code,  ABC. 

Telephone  Nos. :  Holborn  933;  Central  4425  (Editorial  only). 
The  **  Electrical  Review  '  is  the  recognised  medium  of  the  Electrical  Trades,  and  ha 
by  far  the  Largest  Circulatioo  o(  any  Electrical  Industrial  Paper  in  Great  Britain 

-Per 

3d.  (S 

FOREIZOIV 

Adelaide  :    Messrs.  Atkinson  &  Co., 

Greshara  Street. 
AncKLAND,   N.Z  :    Gordon  &  Gotoh, 

Albert  Street;     The    Mining    and 

Engineering    Review,  3lA,    Strand 

Arcade,  Queen  Street. 
Brisbane  :  Gordon  &  Gotoh,  Queen  St. 
Christoburch,   N.Z.:     Gordon    and 

Qotch,  Manahester  Street. 

DoKEDiN,  N.Z.:  Gordon  &  GotcTi, 
Princes  Street. 

JOHANNESBITRG,  CAPETOWN,  BloEJI- 
FONTEIN,  D08BAN,  PORT  ELIZA- 
BETH, &c.:  Central  News  Agency, 
Ltd. 

Laomceston:     Gordon    &    Gotch, 


Melbourne  ;  The  Mining  &  Engi- 
neering Review,  90,  William  Street; 
Gordon  &  Gotch,  Queen  Street. 

Milan  :  Fratelh  Treves. 

New  York  :  D.  Van  Nostrand,  25,  Park 
Place. 

Paris:  Boyveau  ci  Chevillet,  22,  Rue 
de  la  Banque. 

Perth,  W.A.  ;  Gordon  4  Gotch, 
William  Street. 

Rome  :  Loescher  &  Co.,  Corso 
Umberto  1°  307. 

Sydney  :  The  Mining  &  Engineering 
Review,  273.  George  Street ;  Gordon 
and  Gotch,  Pitt  Street. 

Toronto,  Ont.  :  Wm.  Dawson  &  Sons, 
Ltd.,  Manning  Chambers;  Gordon 
and  Gotch,  132.  Bay  Street. 

Wellington,  N.Z.     Gordon  &  Gotch, 
<-^iautiere  street.  '      Cuba  Street. 

Cheques  and  Postal  Orders  (on  Chief  Office,  London)  to  be  made  payable  to 
The  Electrical  Review,  and  crossed  "London  City  and  Midland  Bank, 
Newgate  Street  Branch." 


THE  UNIVERSAL  ELECTRICAL  DIRECTORY 

1915  EDITION 

H.  ALABASTER,  GATEHOUSE  &  CO., 
4,  Ludgate  Hill,  London,  E.C. 


On  previous  occasions  we  have  printed  full  acconnts  of  the 
extraordinary  development  of  electricity  supply  on  the 
Witwatersrand — respectively  from  the  point  of  view  of  the 
supply  company,  as  represented  by  Mr.  A.  E.  Hadley  (Elkc. 
Rev.,  March  28th,  1913),  and  from  that  of  the  consumer, 
in  the  person  of  Mr.  J.  H.  Rider  (Elec.  Rev.,  April  23rd 
to  May  21st,  1915). 

The  presidential  address  delivered  by  Mr.  Bernard  Price 
to  the  South  African  Institute  of  Electrical  Engineers,  of 
which  we  publish  an  abstract  in  this  issue,  forms  a  fitting 
pendant  to  these  articles,  providing  a  comparison  between 
the  undertaking  and  other  great  schemes,  and  a  general 
review  of  the  whole  system. 

The  undertaking,  as  a  whole,  presents  many  unique  and 
interesting  features  :  it  is  one  of  the  largest  of  its  kind  in 
the  world,  and  has  been  carried  out  on  independent  lines, 
conforming  to  the  special  local  circumstances  rather  than 
to  the  established  practice  of  other  installations ;  the 
pressure  of  transmission  from  the  main  station  is  very  high 
(80,000  volts),  and  the  distributing  pressure  is  also 
unusually  high  (20,000  volts,  a  pressure  which  in  this 
country  has  not  yet  been  exceeded  in  the  main  transmission 
lines)  :  no  less  than  99  per  cent,  of  the  supply  is  consumed 
by  the  mining  industry,  a  feature  which  is  hardly  paralleled 
except  in  the  case  of  large  hydro-electric  schemes  carried  out 
for  specific  industrial  processes  ;  and  the  output  is  gigantic — 
four  times  the  whole  consumption  of  Manchester.  The  load 
factor,  too,  is  extraordinarily  high,  and  it  will  be  noticed 
that  even  during  the  last  three  years  the  load  has  practically 
doubled.  The  enormous  supply  of  compressed  air  to  the 
mines  represents  an  entirely  unicjue  departure ;  nowhere 
else  is  such  a  system  to  be  found  on  the  grand  scale  here 
met  with. 

The  possibility  of  using  the  overload  capacity  of  the 
plant  to  deal  with  peaks  of  short  duration,  of  which  Mr. 
Price  had  experience  on  Tyneside,  is  here  utilised  to  great 
advantage  ;  as  he  points  out,  the  heat  capacity  of  the 
machines  and  transformers  is  so  great  that  the  temperature 
on  overload  rises  but  slowly,  and  the  boilers  and  turbines 
are  well  adapted  to  deal  with  temporary  overloads,  so  that 
plant  rated  at  the  average  load  can  deal  with  all  ordinary 
fluctuations,  and  its  efficiency  can  be  maintained  at  a  high 
level.  Mr.  Price  states  that  these  advantages  increase  in 
value  with  the  size  of  the  plant. 

Another  remarkable  feature  of  the  system  is  the  large 
number  of  electric  winders  connected,  a  class  of  demand 
which  is  not  usually  regarded  as  very  desirable, 
owing  to  the  extreme  variations  of  load  ;  but 
Mr.  Price  holds  that  once  a  few  winders  have  been 
connected,  the  more  added  the  better.  Probably  there 
is  no  other  district  in  the  world  where  so  many  main  elec- 
tric winders  are  energised  by  a  single  undertaking,  and  in 
the  light  of  this  development  it  is  interesting  to  recall  the 


[193] 


194 


THE    ELECTRICAL    REVIEW,    [voi.77.  no.  i/ien,  AnousT  ih,  1915. 


detailed  and  pessimistic  comparisons  between  steam  and 
electric  winding  that  were  made  in  this  country  some  ten 
jears  ago  ;  there  are  always  to  be  found  amongst  us 
people  who  declare  that  "  it  can't  be  done,"  whenever  any 
new  proposition  is  brought  forward,  and  though  they  may 
be  confounded  by  the  event,  they  bob  up  again  somewhere 
else  with  undiminished  scepticism.  We  have  seen  this  atti- 
tude adopted  with  regard  to  main-line  electrification,  power 
supply  from  large  central  stations,  the  electric  driving  of 
textile  mills,  and,  more  recently,  to  the  electric  vehicle, 
electric  cooking  and  heating,  electricity  supply  at  ^d.  per 
unit,  etc.  Nevertheless,  as  in  the  case  of  electric  winding, 
these  things  generally  do  come  to  pass  in  the  long  run,  and 
sometimes  very  quickly.  The  prophet  of  failure  has  a 
thankless  task,  and  indeed  exerts  a  detrimental  influence 
upon  the  community. 

It  is  somewhat  singular  that  the  load  factor  of  the  Rand 
supply  is  so  high,  in  spite  of  the  fact  that  in  this  case  so 
little  benefit  is  apparently  derived  from  diversity  of 
demand  :  but  probably  the  method  adopted  for  determining 
the  diversity  factor  from  smoothed  curves,  instead  of  instan- 
taneous maximum  demands,  masks  the  diversity  to  a  great 
extent.  The  question  naturally  arises  :  what  would  be  the 
effect  of  undertaking  other  classes  of  supply,  in  addition  to 
the  mining  industry  ?  As  Mr.  Price  points  out,  the  present 
load  curve  possesses  a  peak  of  long  duration  which  would 
not  overlap  the  peaks  on  the  curves  of  a  city  supply  for 
lighting  and  traction,  and,  therefore,  the  addition  of  such  a 
load  would  improve  the  load  factor.  Carrying  the  process 
further,  Mr.  Price  is  led  to  endorse  the  view  of  Dr. 
Ferranti,  that  if  electricity  were  employed  for  all  possible 
purposes  an  enormous  saving  in  capital  and  fuel  would 
result.  It  will  be  noted  that  in  Chicago  the  week-day  load- 
factor  is  already  56  per  cent.  Such  a  result  can  only  be 
attained  by  the  co-operation  or  concentration  of  all  sources 
of  supply  in  a  district  under  a  single  management. 

Many  other  lessons  may  be  derived  from  a  study  of  Mr. 
Price's  interesting  address,  which  revives  our  hopes  that  we 
may  yet  see  electricity  supplied  for  all  purposes  at  a  rate 
approachint;  id-  per  i^nit.  As  a  speculation,  let  us  suppose 
that,  owing  to  increased  economy  of  working  and  improve- 
ments in  plant,  the  cost  of  generation  on  the  large  scale 
could  be  halved  every  time  the  output  was  doubled  ;  in  that 
case  we  should  reach  the  goal  when  the  output  was  about 
16  times  the  present  value. 


The  copper  market  has  had  a  reac- 
'"'^  *  tionary  tendency  in  spite  of  fitful  gleams 
of  firmness.  There  can  be  little  doubt  that  fundamental 
conditions  are  being  affected  by  the  growing  production, 
which  is  particularly  manifest  in  the  United  States,  though 
it  must  not  be  overlooked  at  the  same  time  that  output  is 
rapidly  increasing  in  other  parts  of  the  world,  more  especially 
Africa  and  South  America,  where  some  very  big  properties 
have  recently  come  into  effective  operation,  and  are  shipping 
raw  copper  both  to  Europe  and  to  the  United  States.  The 
attitude  of  the  leading  producers  continues  to  be  one  of 
passive  resistance  to  the  less  favourable  market  tendencies 
observable,  and  so  far  as  Europe  is  concerned  they  have,  for 
weeks  past,  been  practically  out  of  the  market,  but  in 
America  they  seem  now  more  responsive  to  bids.  .\8  to 
Europe,  they  apparently  assumed  that  their  position  was 
80  unassailable  that  they  could  afford  to  play  ducks 
and  drakes  with  consumers  by  declining  to  make  (luotations 
on  the  basis  hitherto  obtaining,  namely,  of  sterling 
prices  per  ton  on  c.i.f.  terms,  quoting  instead  in  cents 
per  lb.  f.o.b.  America.  The  natural  con8(M|uence  of  this 
has  been,  of  course,  that  })eople  in  Kurofm  have  stood 
aside  ;  consumers,  rendered  cautious  by  the  excessively  high 
prices  ruling,  and  taught  by  experience  that  the  American 
attitnde  has  always  been  to  drive  up  quotations  wherever 
posaiblc,   have    abstained  from   buying,   and   business  has 


accordingly  been  limited  to  very  small  proportions.  There 
was  a  sharp  rise  just  after  the  holidays,  the  movement 
causing  some  searching  of  hearts,  because  circumstances 
outwardly,  at  all  events,  do  not  appear  to  justify  the 
increased  confidence.  It  was  stated  that  things  had  taken 
a  better  turn  again  in  America,  but  this  really  seems 
hardly  possible,  and  the  actual  explanation  of  the  fitful 
rise  was  that  the  Government '  had  permitted  several 
hundred  tons  of  rough  copper  to  be  shipped  from 
here  to  America,  where  it  is  to  be  turned  into 
electrolytic  metal,  and  reshipped  to  England.  The 
Crovernment  have,  by  this  measure,  undoubtedly  managed  to 
secure  a  supply  of  cheap  metal,  and  they  have  at  the  same 
time  rendered  standard  copper  a  marketable  commodity, 
which  it  had  ceased  to  be,  in  consequence  of  the  export 
prohibitions.  Any  movement  which  tends  to  increase  the 
output  of  refined  copper  is  good,  and  it  is  a  matter  for 
hearty  congratulation  that,  at  the  eleventh  hour,  there  seem 
to  be  indications  of  a  little  common-sense  in  one  of  our 
Government  departments  concerned  with  trade,  a  quality 
conspicuously  absent  during  the  past  1 2  months.  The  statis- 
tical position  in  Europe  is  not  much  to  boast  about,  and  the 
possibilities  are  that  there  will  be  a  further  increase  in 
available  stocks  as  time  goes  on.  Consumption  is  almost 
limited  now  to  the  provision  of  war  munitions,  and  business 
of  a  general  merchant  character  is  actively  discouraged  by 
the  authorities.  So  long  as  war  munitions  can  be  turned 
out  on  an  ever-increasing  scale,  the  consumption  of  copper 
is  bound  to  expand,  but  it  is  exceedingly  doubtful  whether, 
under  any  circumstances,  war  consumption  can  equal  the 
demands  of  peace.  If  it  cannot,  and  does  not,  then  refined 
copper  at  the  present  rate  of  output  is  still  pounds  too 
high.  This  aspect  of  the  position  is  beginning  to  attract 
some  attention  in  the  United  States,  and  accounts  for  the 
fact  that  producers  are  showing  impatience  for  another 
buying  movement  to  develop.  Generally  they  are,  no  doubt, 
well  sold,  but  this  is  by  no  means  the  universal  position  of 
affairs,  and,  indeed,  one  of  the  largest  interests  is  said  to  be 
wanting  business  for  almost  immediate  delivery.  No  doubt 
a  further  buying  movement  is  due  soon,  and  no  doubt  also 
the  utmost  will  be  made  of  it,  if  and  when  it  does  appear  ; 
but  the  war  position  is  so  exceedingly  disappointing,  and 
financial  conditions  need  such  careful  watching,  that  a  con- 
tinuance of  high  prices  for  such  a  commodity  as  copper 
seems  to  be  out  of  the  question,  especially  as  output  is 
becoming  colossal. 


Electrical 
Pyrometry. 


The  diflBculties  met  with  in  the  deter- 
mination of  high  temperatures  under 
workshop  conditions  were  formerly  very 
great,  and  undoubtedly  the  lack  of  means  of  accurate 
measurement  in  this  respect  greatly  retarded  the 
scientific  development  of  many  industries,  such  as  metal- 
lurgy and  pottery  :  the  use  of  small  fusible  cones 
composed  of  various  substances,  with  melting-points  that 
were  approximately  known,  afforded  a  fairly  close 
estimate  of  the  temperature,  but  in  many  cases  the  skill 
ac<iuired  by  the  workmen  during  long  years  was  relied  upon 
to  determine  the  temperature  by  eye,  and  the  degree  of 
expertness  to  which  some  of  these  men  attained  was 
truly  marvellous.  It  is,  however,  extremely  unsatisfactory 
to  have  to  depend  upon  a  human  thermometer,  who 
may  fall  ill  or  migrate  to  other  works,  and  in  any  case  is 
useful  only  within  a  narrow  range  of  conditions. 

The  development  of  the  electrical  pyrometer,  therefore, 
to  its  present  exceedingly  high  standard  of  accuracy  and 
efficiency  has  conferred  benefits  upon  certain  industries 
which  cannot  be  over-estimated,  and  it  is  gratifiying 
to  know  that  it  has  been  so  very  largely  due  to  the  efforts 
of  British  scientists  and  instrument  makers.  AVc  have 
now  reached  a  stage  at  which  Mr.  C.  I!.  Uarling,  a  recog- 
nised authority  on  this  subject,  is  able  to  make  the  claim 
that  I$ritish  electrical  pyrometers  are  in  luhnnce  of 
all  others.  There  is  still  plenty  of  scoi*  for  research 
in  this  field  ;  we  publish  elsewhere  a  summary  of  recent 
improvements,  which  may  serve  also  to  indicate  the  direc- 
tions in  which  progress  is  to  be  anticipated,  and  we  hope 
that  our  lead  will  be  maintained  and  incrciksed. 
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THE     CASE     FOR     THE    ELECTRIFICATION 
OF  CANE  SUGAR  MILLS  AND  REFINERIES. 


By   ERNEST  P.  HOLLIS,  A.M.I  E.E.,  A.Am.I.E.E., 
M.  Aseoc.  Mining  Elec.  Eng. 


(Concluded  from  page  16-1.) 

Before  proceeding  to  a  closer  examination  of  elec- 
trification proposals,  attention  deserves  to  be  paid 
to  bagasse  as  a  fuel. 

The  utilisation  of  the  cane  sugar  refuse  or  bagasse 
as  a  fuel  for  steam-raising  purposes  is  comparatively 
modem  in  origin,  and  whilst  the  chemical  conditions 
attendant  on  its  burning  have  been  thoroughly  in- 
vestigated, it  is,  nevertheless,  burnt  very  frequently 
on  unscientific  and  inefficient  lines.  Since  the  com- 
plete electrification  of  a  new  mill  or  the  overhaul  of 
an  old  one  would  probably  mean  the  installation  of 
a.  new  steam-raising  plant,  and  since  the  benefits 
accruing-  from  the  employment  of  electricity  as  a 
motive  force  are  so  closely  interlinked  with  the  effi- 
cient burning-  of  the  fuel,  it  becomes  desirable  in 
connection  with  any  discussion  on  the  electrification 
of  sugar  mills  to  appreciate  the  position  in  regard 
to  the  burning  of  bagasse.  In  a  majority  of  mills 
little  care  is  given  to  the  fuel.  It  is  fed  into  a 
furnace  chosen  with  no  particular  regard  to  the 
fuel  which  had  to  burn  in  it  or  to  the  conditions  under 
which  the  fuel  would  burn  best;  the  efficiency  of 
combustion  has  therefore  been  small.  If  the  end 
aimed  at  is  to  be  realised — viz.,  that  the  bagasse 
shall  supply  the  whole  of  the  power  of  the  mill — it 
must  be  burned  under  the  most  favourable  condi- 
tions. 

A  typical  sample  of  bagasse  may  contain,  roughly, 
from  33  to  50  per  cent,  of  fibrous  matter,  32  to  56 
per  cent,  of  moisture,  and  some  sugar.  In  addition, 
the  hydrogen  and  oxygen  present  in  the  sugar 
and  fibre  occur  in  such  quantities  as  to  form  moisture 
on  burning,  with  the  result  that  i  lb.  of  bagasse  con- 
tains on  an  average  0.215  lb.  of  carbon  and  0.79  lb. 
of  moisture.  If  the  bagasse  be  burned  just  as  it 
stands  the  heavy  duty  is  imposed  on  the  furnace  of 
evaporating  the  moisture  and  raising  it  to  the  tem- 
perature of  the  flue  gases,  and,  in  addition,  a  much 
larger  volume  of  air  is  admitted  to  the  furnace  due 
to  the  heavier  rate  of  firing  than  would  really  be 
necessary  if  more  perfect  combustion  were  obtained. 
This  point  has  been  closely  investigated  recently, 
and  it  has  been  found  that  by  drying  the  bagasse  a 
great  increase  in  efficiency  is  obtained.  One  pound 
of  undried  bagasse  containing  53.7  per  cent,  of  mois- 
ture evaporated  1.63  lb.  of  water  from  and  at  212°  F.. 
whilst  the  dried  bagasse  having  46.3  per  cent,  of 
moisture  evaporated  2.3  lb.  from  and  at  212°  F.. 
which  shows  a  gain  in  evaporative  efficiency  for  the 
whole  of  the  fuel  burnt  of  41  per  cent.  It  is  de- 
cidedly economical  therefore  to  dry  the  fuel,  for 
which  purpose  the  waste  flue  gases  are  utilised. 

A  vertical  chamber  is  inserted  in  the  path  of  the 
flue  gases  which,  propelled  by  a  fan,  pass  upwards 
and  emerge  at  the  top.  The  bagasse  enters  at 
the  top  on  a  conveyor  and  falls  downwards  over  a 
series  of  sloping  drying  trays,  which  are  so  adjust-' 
able  in  slope  that  they  permit  the  rate  of  falling  of 
the  bagasse  to  be  varied  according  to  its  wetness, 
giving  it  a  greater  or  less  time  for  drying.  On 
arrival  at  the  bottom  the  ba.gasse  drops  on  to  a  con- 
veyor and  is  passed  on  to  the  boilers. 

To  burn  bagasse,  specially  designed  boilers  are 
imperative,  having  large  combustion  chambers  and 
preventing  the  admission  of  too  much  air  as  the  fuel 
is  admitted.  A  Dutch-oven  type  of  furnace  appears 
to  he  the  best  practice,  workin.g  in  connection  with 
water-tube  boilers. 

Outline  of  Electrical  Scheme. — In  putting  the  case 
for  electrification  before  the  manufacturer,  it  is  of 
the  greatest  importance  that  concrete  proposals  for 


an  electrification  scheme  be  put  before  him,  because 
there  are  so  many  special  circumstances  in  sugar 
mills  that  put  electrification  questions  on  quite  a  dif- 
ferent level  compared  with  an  ordinary  works.  In 
fact,  the  sugar  mill  is  just  as  special  as  a  colliery. 

The  following  is  an  outline  of  a  typical  scheme. 
Steam  would  be  .generated  in  water-tube  boilers,  fired 
by  bagasse  delivered  to  the  furnaces  on  a  conveyor 
which  passes  through  a  chamber  heated  by  flue  gases 
in  order  to  dry  the  bagasse  before  it  is  burnt.  The 
steam  would  be  superheated  and  passed  on  to  ex- 
traction type  steam  turbines  driving  generators  pro- 
ducing three-phase  power  at  50  cycles,  and  440  volts, 
the  generators  working  with  an  insulated  neutral. 
The  steam  would  be  exhausted  into  a  receiver.  If  it 
has  to  be  transmitted  any  great  distance  care  must 
be  taken  that  a  suitable  amount  of  superheat  is  pre- 
sent, passing  the  steam,  if  necessary,  through  a 
superheater  either  separately  fired  or  in  the  boiler 
furnace.  This  small  amount  of  superheat  has  been 
found  by  experience  to  effect  important  reductions 
in  the  heat  lost  by  the  steam  when  passing  through 
a  long  pipe-line. 

The  steam  would  then  pass  on  to  the  building 
through  a  well  designed  pipe-line,  and  would  arrive 
at  the  pans  in  a  state  of  saturation.  The  electrical 
power  would  be  distributed  to  the  various  buildings, 
inside  which  it  would  be  carried  by  acid-proof  insu- 
lated cables  on  porcelain  insulators,  or  in  well 
drained  conduit  according  to  the  circumstances,  in 
order  to  protect  the  cables  from  the  effects  of  mois- 
ture. Three-phase  motors  would  be  used  throughout 
of  the  squirrel-cage  type  for  machinery  such  as  the 
centrifugal  pumps,  which  do  not  require  a  very  high 
starting  torque  or  an  adjustable  speed,  while  for 
centrifugals  where  adjustable  speed  was  desirable,  or 
for  conveyors  which  might  have  to  start  up  on  a  heavy 
load,  slip-ring  motors  would  be  installed.*  Naturally 
the  crushers  and  rolls  call  for  slip-ring  motors.  All 
motors  exposed  to  moisture  would  be  either  totally 
enclosed  or  pipe-ventilated,  and  in  those  rooms  where 
moisture  was  present  only  in  small  amounts,  the 
windings  of  the  motors  would  be  specially  impreg- 
nated, permitting  semi-enclosed  motors  to  be  used. 

In  preparing  the  scheme  of  electrification  for  a 
sugar  mill,  a  big  fight  has  to  be  put  up  for  the  driving 
of  the  crushers,  which  may  be  compared  in  one 
respect  to  the  winder  at  a  colliery.  As  is  well  known, 
it  is  the  practice  to  argue  against  the  electrification 
of  the  colliery  winder  that  as  it  consumes  a  large 
amount  of  power  it  is  inefficient  to  convert  the 
energy  in  the  steam  into  electrical  energy  and  then 
back  again  into  mechanical  energy,  when  the  conver- 
sion iiito  electrical  energy  may  be  avoided  and  the 
mechanical  energy  be  taken  direct  from  the  steam. 
So  it  is  said  of  the  crushers,  and  in  some  large  mills 
which  employ  electricity  extensively  the  crushers  are 
not  electrified,  the  exhaust  steam  passing  into  the 
mains  for  steam  heating  the  vats.  During  recent 
years,  however,  quite  a  number  of  these  large 
crushers  have  been  electrified,  and,  as  might  have 
been  expected,  it  has  been  found  that,  while  from 
the  point  of  view  of  economy  they  have  compared 
favourably  with  the  steam  drive,  there  have  been 
other  additional  advantages  which  have  amply  justi- 
fied electrification. 

The  Case  for  Electrification,.— The  first  point  to  be 
made  for  electrification  is  that  it  effects  such  economy 
that  the  purchases  of  additional  oil  and  coal  are 
eliminated.  These  economies  are  realised  in  the  fol- 
lowing ways :  — • 

(a)  The  introduction  of  electrification  with  a 
modern  steam  generating  plant  allows  the  utmost 

•It  is  realised  that  for  centrifugal  driving  the  slip-ring 
motors  with  continuously  rated  rotor  starters  are  quite  satis- 
factory. There  is  no  need  to  resort  to  the  rather  desperate 
expedient  of  a  French  sugar  refinery  where  generators  ot 
different  frequencies  were  installed,  the  motors  momentarily 
taking  their  supply  at  a  frequency  giving  the  desired  frac- 
tional speed.  ' 
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to  be  made  of  wliat  fuel  is  available,  and  enables  it 
to  be  burnt  under  the  most  effective  conditions. 

(b)  Electrification  permits  the  concentration  of  the 
various  smaller  power  generating  units  into  a  few 
large  ones  ensuring  a  far  higher  efficiency. 

(c)  Electrification  permits  turbines  to  be  used  in- 
stead of  reciprocating  sets.  These  turbines  can  be 
of  the  extraction  pattern  so  that  as  much  exhaust 
heat  can  be  drawn  off  as  required,  and  no  more.  The 
amount  taken  can  be  regulated  at  will. 

(d)  The  long  lengths  of  steam  piping  for  can-ying 
steam  to  various  engines  are  eliminated.  A  small 
loss  in  the  electric  wiring  replaces  a  much  heavier 
loss  in  radiated  heat. 

(c)  Power  can  easily  be  transmitted  to  distant 
pumps. 

These  and  minor  other  considerations  combine  to 
increase  the  efficiency  of  the  plant  t'o  such  a  point 
that  not  only  no  fuel  need  be  purchased  but  a  reserve 
of  fuel  is  available  to  generate  more  heat  to  enable 
maceration  to  be  carried  much  further,  as  mentioned 
previously.  Illustrating  this  point,  the  bagasse  com- 
prises part  juice  and  part  fibre.  About  12  per  cent, 
of  the  total  weight  of  the  cane  had  consisted  of  sugar, 
and  of  this  10  per  cent,  has  been  removed  at  the 
crusher  leaving  2  per  cent,  in  the  bagasse.  Twenty 
per  cent,  of  the  total  amount  of  sugar  thus  remains 
in  the  bagasse. 

It  is  found  in  electrified  mills  that  fuel  is  available 
to  permit  maceration  to  be  carried  on  to  such  a 
point  that  half  the  remaining  juice  is  extracted, 
thereby  making  a  lo  per  cent,  increase  in  production. 

Reverting  to  the  question  of  electrifying  the  rolls, 
it  W'ill  be  found  present  in  the  minds  of  sugar  manu- 
facturers that  steam  driven  rolls  fulfil  the  very  ifseful 
purpose  of  affording  a  supply  of  low  pressure  steam. 
But  with  electrification  the  whole  of  the  exhaust 
steam  is  taken  from  the  extraction  turbines,  and  the 
amount  taken  is  just  what  is  wanted  and  no  more. 
There  is  no  waste  of  exhaust  steam. 

Facility  of  control  is  a  great  advantage  in  the 
electrically  driven  mill.  There  are  no  waits  during 
the  struggle  to  get  the  engines  off  the  dead  centres, 
and  the  steam  packing  replacements — a  serious  item 
—are  eliminated. 

A  further  valuable  feature  of  the  electric  motor  is 
its  readiness  to  start  at  any  time.  Steam  engines 
have  to  be  dismantled,  greased,  repaired  and  recon- 
structed in  the  between-season  hiatus.  Indeed,  the 
cost  of  this  work,  together  with  lubrication  and 
packing,  has  been  estimated  at  from  three  to  four 
shillings  per  ton  of  sugar.  This  is  eliminated  with 
the  electric  drive. 

Cylinder  lubrication  is  an  important  matter.  Oil 
is  a  deadly  enemy  of  efficiency  in  steam  heating 
systems,  and  though  it  is  attempted  to  design  these 
engines  so  that  they  need  no  cylinder  lubrication,  it 
is  known  that  the  drivers  rarely  fail  to  apply  the  oil 
either  openly  or  surreptitiously.  And  the  tale  is 
soon  told  in  the  steam  heating  coils  of  the  evaporator 
and  so  forth.  The  ability  to  stop  or  reverse  the  rolls 
rapid'ly  have  proved  a  useful  feature  of  the  electric 
drive  when  foreign  objects  have  found  their  way  in, 
or  when,  as  is  rarely  the  case,  human  life  is  en- 
dangered. On  the  other  hand,  the  rapid  acceleration 
of  tlie  electrical  motor  is  appreciated. 

In  pumping  work  the  excellent  manner  in  which 
the  motor  and  centrifugal  pump  "  hit  it  "  together, 
and  the  consequent  installing  of  these  combined  units 
io  replace  ram  pumps,  makes  a  marked  improvement 
in  the  operation  of  the  plant.  With  a  few  excep- 
tions, the  whole  of  the  pumping  can  be  done  by 
centrifugal  pumps.  Valve  troubles  and  lubrication 
failures  are  eliminated. 

Again,  a  saving  in  labour  is  effected;  skilled  labour 
i^  not  necessary  to  start  the  electrical  motor,  whereas 
n  is  with  the  steam  engine. 


In  conclusion,  sugar  mill-refinery  electrification! 
affords  ample  scope  for  good  business  for  the  manu- 
facturer, and  provided  the  scheme  is  tackled  in  the 
right  way,  results  giving  the  fullest  satisfaction  tO' 
the  consumer  can  be  attained.  There  are  here 
problems  in  steam  and  in  electricity  for  solution,  and, 
as  in  breweries,  commercial  success  depends  to  an 
important  extent  on  the  arrangements  adopted  tO' 
secure  the  necessary  adjustment  between  the  energy 
taken  from  the  steam  for  electrification  and  that  for 
heating  purposes.  The  actual  technical  electrical' 
problems  offer  no  cause  for  anxietv. 


UNITS   FROM    REFUSE. 


By  JOHN   B.  MORGA.N,  A.M.I.E.E..  Horsham  U.D.C. 
Electricity  Works. 


The  article  in  a  recent  issue  of  the  Electrical  Review 
on  this  subject  is  one  that  sbould  engage  the  attention  of 
every  engineer  who  is  anxious  not  only  to  reduce  fuel  costs,, 
but  also  to  render  his  undertaking  as  independent  as 
possible  of  the  unsatisfactory  condition  of  the  coal  market. 

Labour  troubles  and  high  prices  have  been,  and  are,  a 
source  of  keen  anxiety  to  those  responsible  for  the  running 
of  many  a  generating  station,  and  I  quite  agree  that  in 
neglecting  to  use  house  refuse  as  fuel  a  large  waste  of  vain- 
able  material  is  going  on. 

Whilst  in  agreement,  generally,  with  the  author's  deduc- 
tions, I  think  his  comparisons  between  South  Wales  refuse- 
and  other  refuse  that  he  has  used  should  not  be  taken 
to  apply  generally.  I  believe  that  his  experience  has 
been  gained  in  towns  where  coal  is  fairly  cheap,  and  T 
venture  to  suggest  that  were  he  to  see  what  a  high  degree 
of  efficiency  the  householder  has  obtained  in  these  parts  in- 
the  art  of  scientific  cinder  sifting,  he  would  agree  that  there 
is  a  vast  difference  between  the  calorific  value  of  the  house 
refuse  of  Cambuslang  and  Aberdare,  and  that  of  a  small 
provincial  town  in  the  South  of  England.  In  this  town 
(Horsham)  house  coal  was  sold  last  winter  at  428.  per  ton, 
and  even  now  costs  35s.  per  ton.  This,  of  course,  work« 
both  ways  :  it  results  in  poor  refuse,  but,  at  the  same 
time,  a  ton  of  coal  saved  here  has  a  greater  money  value 
than  at  Aberdare. 

Perhaps  the  results  of  the  working  of  our  destructor  will' 
be  of  interest,  as  showing  that,  while  we  are  not  able  to 
obtain  such  results  as  Aberdare,  a  refuse  destructor  is  a 
thorough  success,  even  in  a  small  town  working  with  low- 
grade  refuse. 

The  population  of  Horsham  is  11,900,  and  the  town  is 
the  centre  of  an  agricultural  district.  House  coal  costs  358. 
to  42s.  per  ton,  and  coal  for  steam,  raising  is  proportionately 
dear. 

The  destructor  is  a  two-cell  plant  in  conjunction  with  a 
large  water-tube  boiler.  The  generating  plant  run  in  con- 
junction with  the  destructor  is  generally  an  80-kw. 
high-speed  set.  condensing.  The  destructor  is  furnished 
with  an  air  heater  and  motor-driven  fan,  and  an  economiser 
is  installed  in  the  main  flue.  The  boiler  is  fitted  with  a 
superheater.  These  particulars  will  show  that  the  plant, 
although  small,  is  quite  complete  with  all  the  necessiticE 
for  economical  runnintr.  The  steam  consumption  for  the 
set  is  -'.s-n  lb.  per  KW.-hour  at  full  load,  and  30  lb.  at  the 
average  of  the  load  at  which  it  usually  runs.  The 
destructor  plant  is  a  recent  addition,  the  combustion 
chamber  having  been  built  on  to  the  side  of  an  existing 
boiler  setting.  The  boiler  has  a  heiitiii!,'  surface  ol 
2,437  S(].  ft.  :  the  steam  pressure  is  100  lb.,  and  the  steam 
temperature  averages  5i'0"  V.  The  boiler  ia  furnished  with 
an  external  coal-fired  grate.  The  running  conditions  are 
as  follows  : — The  destructor  banked  fires  (refuse)  are  blown 
up,  and  steaming  begins  at  (1  a.m.,  and  continues  on  refusr 
until  the  day's  collection  is  destroyed.  During  the  summer 
months  the  coal  fire  has  to  be  started  about  3  p.m.     In> 
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the  winter  months  the  destructor  often  runs  on  until  0  p.m. 
The  working  of  the  destructor  has  been  carefully  recorded 
since  its  start,  and  the  following  figures  are  taken  from  my 
annual  report  to  the  Urban  Council  :  — 
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An  average  of  76-1  units  per  ton  is  recorded  for  the 
whole  year.  As  before  mentioned,  the  destructor  steams 
the  day  load,  which  is,  in  our  case,  the  most  inefficient  con- 
dition of  running.  As  an  experiment,  on  one  occasion  we 
steamed  the  day  load  on  coal  and  used  the  refuse  on  the 
evening  load.  The  better  running  conditions  gave  us  a 
figure  of  120  units  per  ton.  These  results  of  ours  compare 
very  closely  with  those  of  Aberdare.  Oar  running  condi- 
tions are  more  efficient,  but  our  refuse  is  of  very  poor 
quality.  At  this  time  of  the  year  it  is  very  little  more  than 
vegetable  refuse,  and  there  is  no  doubt  that  with  refuse  of 
fair  quality  and  turbo-driven  generators,  it  should  be 
easily  possible  to  obtain  200  units  per  ton  of  refuse 
destroyed. 

Previous  to  the  installation  of  the  destructdr,  the  refuse 
was  carted  to  local  brickyards  on  the  town  borders,  where 
it  was  allowed  to  lie  in  unsavoury  heaps  until  all  vegetable 
matter  was  decomposed,  leaving  a  residue  of  cinders,  &c., 
which  were  used  for  brick  burning. 

Balance  Sheet. 
Income. 

Coal  saved         £320    0    0 

Income  from  by-prodncts       68     9     0 


Expenditure. 

£388 

9 

0 

Interest  and  sinking  fund      

Repairs 

Labour  

Balance,  beinp  net  profit        

£178 

4 

78 

127 

15 
0 
0 

14 

0 
0 
0 
0 

This  financial  summary  shows  that  a  carefully-planned 
scheme  can  be  operated  to  the  benefit  of  the  town  and  also 
of  the  undertaking,  by  rendering  the  generating  station  less 
dependent  on  coal  supplies.  In  many  towns  the  refuse 
costs  considerable  sums  to  cart  away,  and  money  would  be 
saved  on  this  item  alone  ;  but,  in  our  case,  no  cartage  or 
disposal  expenses  are  saved,  and  so  the  electricity  depart- 
ment is  charged  a  sum  for  the  refuse  equal  to  the  amount 
of  interest  and  sinking  fund  on  the  loan,  and  as  the 
destructor  is  under  the  electrical  engineer's  control,  the 
stoker's  wages  are  also  charged. 


knocked  Out  of  TimCi — As  a  result  of  a  serious 
thunderstorm  which  passed  over  Edinburgh  one  day  last  week, 
the  famous  one  o'clock  time  gun  at  the  Castle  was  not  fired. 
Certain  electric  circuit  clocks  in  the  city  and  the  one  o'clock  gun 
are  controlled  from  the  Royal  Observatory  on  Blackford  Hill,  and 
it  appears  that  the  controlling  wire  was  struck  by  lightning. 
By  this  means  the  electric  discharge  entered  the  building  and 
damaged  an  ammeter  and  a  relay,  with  the  result  that  the  gun 
was  pnt  out  of  action. 


NEW    ELECTRICAL    DEVICES.     FITTINQS 
AND    PLANT. 


Portable  Searchlamp. 

A  powerful  portable  searchlamp  operated  from  a  storage  battery 
has  recently  been  developed  by  Thomas  A.  Edison,  Inc.,  Orange, 
N.J.,  in  co-operation  with  the  General  Electric  Co., 
Schenectady,  N.Y.  Use  is  male  of  a  20-in.  waterproof  projector 
and  a  35-volt,  750-watt  focus-type  nitrogen- filled  lamp.  The  pro- 
jector and  battery  are  mounted  on  two  wheels  by  means  of 
trunnions,  ss  that  the  apparatus  can  easily  be  handled  by  one  man. 
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Fig.  1. — Portable  Battery-operated  Searchlight. 

The  outfit  is  approximately  5  ft.  high,  3  ft.  wide  and  3  ft.  long. 
It  weighs  600  lb.  and  is  designed  to  operate  continuously  for  seven 
hours  on  one  charge.  The  concentrated  beam  is  sufficiently 
powerful,  it  is  declared,  to  show  objects  half  a  mile  away.  By  use 
of  the  adjustable  focnssing  device,  the  light  may  be  spread  out  in, 
fan-shaped  beam  for  close-range  work.  The  equipment  is  designed 
particularly  for  city  and  factory  fire  departments  ;  it  is  also  well- 
adapted  for  night  construction  work,  illumination  of  adver- 
tising, &c, — Electrical  World. 

An  Australian  Automatic  Cnt-Oat. 

Mr.  TumbuU,  assistant  engineer  with  the  N.S.W.  GovemmenC 
Railways  and  Tramways,  and  the  inventor  of  a  special  type  of 
windmill  for  electric  driving  which  has  achieved  popularity  in 
that  State  (and  was  described  in  our  columns),  has  recently  intro- 
duced a  novel  form  of  automatic  "out-out"  more  particularly  for 
use  in  connection  with  windmill  plants,  where  the  generator  is 
continually  "  cutting-in  "  and  "cutting-out"  with  the  battery 
whenever  the  wind  velocity  rises  or  falls. 


Fig.  l'. — TcRNBULL  Auto- 
matic Cut-out. 


7S   Z^rfcry   + 


Fig.  3. — Diagram  of  Auto- 
matic Cut-out. 


Mr.  TumbuU  claims  to  have  produced  an  apparatus  which 
satisfactorily  meets  these  conditions,  bat  which  is  so  simple  ia 
construction  that  its  manufacturing  cost  is  extremely  moderate  in 
comparison  with  that  of  existing  designs  ;  this  devica  was  recently 
described  in  the  Comnwnwcalth  Enijinei-r,  from  which  we  gather 
that  in  the  diagram,  fig.  3,  H  indicates  a  glass  tube,  closed  at  the 
top  and  bottom  by  metal  covers,  through  which  pass  iron  or 
nickelled  copper  terminals  A  and  b,  of  which  A  is  adjustable 
within  wide  limits. 

The  tube  is  about  half  filled  with  mercury,  covered  with  a  slight 
amount  of  light  oil.    Floating  on  the  mercury  is  an  iron  cylinder  k. 


198 


THE     ELECTIIICAL     REVIEW.       [Vol.  77.    No.  1,%,h,  Auodbt  1:1,  19lr 


Surrounding:  the  tube,  but  eeparated  from  it  by  an  air  space, 
is  a  shunt  coil,  c  D,  which  is  connected  across  the  positive  and 
necrative  mains  leading^  from  the  gpenerator. 

The  ffenerator  positive  is  connected  to  A,  while  n  is  coupled  to 
•the  battery  positive,  the  generator  and  battery  negatives  being 
■directly  coupled. 

A  predetermined  rise  in  generator  voltage  results  in  the  cylinder 
B  being  sucked  down  owing  to  the  action  of  the  coil  C  D,  thus 
forcing  the  mercury  up  to  meet  the  upper  terminal  A,  and  com- 
pleting the  circuit  from  generator  to  battery. 

Owing  to  the  fact  that  the  iron  cylinier  will  rise  again,  due  to 
its  buoyancy  in  the  mercury,  any  reversal  of  the  current  is  impos- 
sible ;  in  order  to  ensure  that  this  action  is  definite,  and  to  correct 
the  possible  instability  of  the  mercury  in  cylinder  E,  owing  to 
extreme  sensitiveness  of  movement  of  the  cylinder,  a  few  series 
turns  are  added  to  the  shunt  coil. 

It  is  stated  that,  in  practical  use,  tha  apparatus  acts  not  only 
aatisfaotorily,  but  perfectly, 

CHasslionse  Pot  and  "Vltrite"  Cap  Making  at  the 
Ediswan  Works. 

The  aocompmying  illustrations  relate  to  a  very  interesting 
industry,  which  is  little  known  to  the  electrical  trades,  but  is 
carried  on  by  the  Edison  &  Swan  T'nited  Electric  Light 
Co.,  Ltd.,  at  their  Pender's  End  works.  This  industry  is  glass- 
house pot  making,  the  pots  being  used  in  the  manufacture  of  glass 
forithe  Royal  "  Ediswan  '  lamps. 


being  transferred  to  the  furnace,  ready  to  be  charged  with  the 
ingredients  for  the  manufacture  of  the  glass.  The  last  illustra- 
tion  shows  a   machine   for   "  Vitrite "   lamp-cap   making  at  the 


Fig   4, — TEMPjiEiNG  the  Clay  foe  Pots. 

The  views  show  the  interior  of  a  room  specially  built  for  the 
making  of  glasshouse  pots  ;  this  room  when  filled  holds  120  pots 
of  a  size  suitable  for  the  company's  furnaces.  The  clay  of  which 
the  pots  are  made  comes  from  the  Stourbridge  district,  and  is  the 
finest  mixture  which  can  be  procured  for  this  class  of  work  ;  it  is 
■delivered  to  the  works  in  bags  in  a  dry  state,  and  is  taken  in  hand 
ty  skilled  workers  who  add  the  requisite  amount  of  water,  after 
■which  the  clay  is  allowed  to  stand  by  for  a  time.  It  is  afterwards 
tempered,  being  turned  and  trodden  by  skilled  men  with  their  bare 
'feet  (see  iUustration)  until  it  is  in  a  suffijiently  plastic  state  for 
the  pot  maker  to  start  operations. 


Fig,  0, — "  ViTEiTB  "  Lamp-Cap  Making. 

works.  Formerly  such  caps  were  almost  wholly  of  foreign  pro- 
duction, but  the  caps  used  in  the  "Royal  Ediswan "  lamps  are 
entirely  manufactured  at  the  Ponder's  End  works. 

Seamless  Tubing. 

We  have  already  noticed  the  seamless  steel  tubing  manufactured 
by  the  Ellwood  Ivins  Tube  Wobks,  Oak  Lane  Station,  Phila- 
delphia, Pa,,  U,S,A.  Further  samples  have  now  been  received, 
including  one  of  about  No.  24  s.w.o.  of  seamlees  high-grade  tool 
steel,  a  remarkable  production  ;  we  are  informed  that  it  was  made 
from  the  solid  bar,  and  the  sample  was  cut  from  a  75-foot  coil. 
Larger  tnbes  are  made,  up  to  4  in.  in  diameter,  in  tool  steel,  low 
carbon  steel,  copper,  brass,  aluminium,  &o,,  accurate  to  xoVcs*''!  of 
an  inch.  Certainly  we  had  not  thought  that  the  production  of  a 
thin  steel  tube  s^th  in.  in  diameter  was  possible. 


WAR    ITEMS. 


Fiii,  ,5. — Glamnhodsk  Put  St<iiikw. 

These  pots  require  to  be  made  at  leant  1 2  months  before  being 
used,  the  method  adopted  here  being  to  dry  them  to  a  sufficient 
state  of  hardncHB  to  allow  of  their  being  moved  to  a  room  where  more 
direct  lire  beat  is  allowed  to  play  on  them  until  they  are  HufBcientlv 
hard  or  dried  to  be  transferred  to  the  pot  arch,  when  they  require 
at  least   It   days  to  burn  Hudlciently  to  temper  thorn  before  being 


Tlie  War   and    Electrical    Supplies  for  South  Africa.— 

T/ie  Siiiitli  African  MiniiKj  Jnurmil  comments  as  follows  : — '  As  the 
weeks  roll  by  the  difficulty  of  obtaining  supplies  of  electrical  goods 
becomes  greater.  Round  blocks,  3  J  in.  for  wall  switches,  are  80 
scarce  that  two  local  mechanics  have  commenced  making  them  at 
'^i.  til.  per  do/.,,  as  compared  with  imported  at  Is,  6d,  under  normal 
conditions.  Ceiling  roses  are  unobtainable  in  any  quantity. 
Double  pure  rubber  tlsx  up  to  municipal  standard  has  advanced 
100  per  cent,,  and  is  very  difficult  to  obtain  at  that.  Coils  of  wire 
have  gone  up  to  such  an  extent  that  in  some  cases  it  makes  it 
difficult  for  the  smaller  contractors  to  tender,  especially  as  all 
other  electrical  goods  have  gone  up  from  20  to  2,"i  per  cent,  and 
supplies  cannot  be  relied  on  at  these  enhanced  values,  therefore 
the  firms  holding  stocks  necessary  for  a  contemplated  contract  are 
the  only  people  who  can  tender  with  any  safety,  Qlase  lamp 
shades,  as  well  as  all  kinds  of  porcelain  ware,  have  risen  anything 
from  100  to  ItOO  per  cent,  since  the  war  started,  simply  because  the 
Continental  supplies  have  had  to  be  replaced  with  Itritish  and 
American  goods,  also  a  few  consignments  from  Holland.  It  is 
recognised  that  electrical  smalls  require  very  good  and  up-to-date 
machinery,  which  can  only  be  provided  by  manufacturers  dealing 
with  big  outputs,  therefore  very  little  can  be  done  in  a  limited 
period,  and  not  much  can  bo  expected  from  the  .1  ahannosburg 
fttctoricH,  but  what  small  makers  are  doing  is  to  u^e  up  second- 
hand parts  anil  put  them  together  for  lampholdors  and  suoh  like 
articles,  at  a  cost  of  about  double  the  imported  :  but  what  is  that 
when  any  special  lines  are  wanted  for  actual  use  '  What  is  sur- 
prising is  that  the  ordinary  lamps  have  not  advanced  much,  which 
is  explained  by  the  fact  that  a  Itritish  lamp  was  specially  designed 
ond  mode  for  the  purpose  of  competing  with  the  Continental 
variety,  and  ran  neck  and  neck  with  the  latter  as  regards  the  price 
before  the  war," 
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History  Repeating'  Itself. — A  note  in  the  Times  Engineeriiu/ 
Supplement  remrnds  us  that  the  Carron  Co.,  which  has  been  eatab- 
lished  for  over  one  and  a  half  centuries,  made  quantities  of 
shiapnel  shell,  under  the  iaventor,  Major  Shrapnel,  in  1803  and 
180i,  and  that  the  carronade,  which  was  adopted  by  the  British 
Navy  in  1779,  was  so  caUed  because  it  was  first  cast  at  the  Carron 
Works. 

Australia  and  Metals. — A  Renter  dispatch,  dated  Melbourne, 
August  4th,  states  that  on  the  previous  day  Mr.  Hughes  (the 
Commonwealth  Attorney-General)  conferred  with  representatives 
of  the  Mount  Morgan  Gold  Mining  Co.  and  the  Electrolytic  Co. 
regarding  the  position  of  the  Electrolytic  Co.,  the  exclusion  of  the 
Hirsch  interest,  and  the  general  development  of  the  copper 
industry  in  Australia.  In  the  Victoria  Legislative  Assembly,  Mr. 
Mackinnon  (the  Attorney-General)  introduced  a  Bill  providing  for 
the  cancellation  of  all  enemy  contracts. 

In  connection  with  the  foregoing,  Renter's  Agency  in  London 
states  that  at  the  outbreak  of  the  war  the  Mount  Morgan  Gold 
Mining  Co.  and  the  Electrolytic  Co.,  with  which  it  works,  found 
their  operations  practically  brought  to  a  standstill  by  reason  of 
their  comprehensive  contracts  with  German  firms,  including  Aron 
Hirsch  &  Sohn.  which  company  also  held  an  interest  in  the  Elec- 
trolytic Co.  It  is  now  intended  to  reconstruct  the  Electrolytic 
Co.  in  such  a  manner  as  to  exclude  the  German  interest,  and  the 
freedom  of  the  Australian  companies  from  German  claims  will  be 
secured  under  the  legislation  which  has  been  initiated. 


CORRESPONDENCE. 

Letters  received  by  ns  after  5  p.m.  on  Tuesday  cannot  appear  until 
the  follounng  week.  Correspondents  should  forward  their  communi- 
cations at  the  earliest  possible  moment,  No  letter  can  be  published 
unless  we  hare  the  loriter's  name  and  address  in  our  possession. 


Limitation  of  Price  Coal  Bill. 

I  should  like  to  draw  your  attention  to  a  point  in  the  above  Bill 
which  appears  to  be  somewhat  unfair,  and  which,  so  far,  seems  to 
have  escaped  criticism. 

I  understand  that  the  said  Bill  limits  the  price  of  coal  at  the 
pit  head  to  that  obtained  during  the  year  immediately  preceding 
the  war,  plus  an  addition  of  4s.  per  ton,  to  cover  increase  of  costs 
owing  to  the  war.  Apparently,  the  additional  48.  per  ton  is  to 
apply  to  all  qualities  of  coal,  so  that  the  maximum  price  of  "  gum 
coal,"  which  previous  to  the  war  could  be  bought  at  the  pit  head 
for  48.  a  ton,  will  be  fixed  at  8s.  per  ton — that  is,  an  increase  of 
100  per  cent.  ;  whereas  in  the  case  of  coal  used  for  household 
grates,  which  previous  to  the  war  could  be  purchased  at  2Us.  per 
ton,  an  addition  of  4s.  per  ton  represents  an  increase  of  20  per 
cent.  only. 

Would  it  not  be  more  equitable  to  state  the  additional  anm 
allowed  to  cover  the  increased  costs  owing  to  the  war  as  a 
percentage  on  the  pre-war  price,  instead  of  a  fixed  sum  of  48.  per 
ton  .' 

Roland  Harsball. 

Electricity  Works.  Ayr,  August  ith,  1915. 


THE    ELECTRIC    COOKING    PROBLEM: 
AN    AMERICAN    EXPERIMENT. 


Wbitinq  in  the  Journal  of  Electricity,  Power  and  Gas,  of  San 
Francisco,  Mr.  E.  E.  Frickey,  engineer  to  the  Northern 
California  Power  C!o.,  at  Redding,  Oal.,  discusses  a  solution 
to  the  above  problem,  bearing  in  mind  the  American  view 
that  electric  cooking  has  been  held  back,  owing  to  (1)  liigh 
cost  of  cooking  apparatus,  (2)  high  cost  of  operation  due  to 
(a)  inefficient  application  of  heat,  hence  high  KW.-br.  con- 
sumption, (b)  heavy  demand  of  apparatus,  hence  large 
element  necessary  in  rate  for  interest,  depreciation,  and  main- 
tenance of  services,  meters,  mains,  etc.,  (c)  high  peak  load 
overlapping  normal  station  peak,  hence  large  element  in  rate 
for  station  apparatus,  (3)  high  cost  of  hot-water  supply.  Mr. 
Frickey  realised  these  obstacles  and  believes  he  has  found, 
for  certain  local  conditions,  a  solution  of  the  problem,  by  the 
use  of  a  thermal  storage  cooker,  one  type  of  which  is  illus- 
trated herewith. 

This  apparatus  has  an  internal  heating  chamber  containing 
a  number  of  cast-iron  disks  or  radiators  which  are  maintained 
at  practically  constant  temperature  by  a  surrounding  heating 
element  which  is  kept  in  constant  service,  except  under  cir- 
cumstances referred  to  later.  A  cooking  chamber  is  above  the 
heating  chamber,  with  a  movable  intervening  cover,  and  the 
■upper  chamber  is  provided  with  a  hingaJ  steam-tight  lid.  Both 
chambers  are  surrounded  by  heat  insulation  and  an  outer 
Jjater  jacket,  also  heat  insulated ;  means  are  also  provided  for 
filling  and  drawing  off  water  from  the  jacket,  and  an  immer- 
sion type  heater  can  be  provided,  for  hand  or  automatic  use. 

Most  of  the  heat  flows  outwards  to  the  water  jacket,  the 
insulation  being  so  designed  that  the  temperature  drop  with 
the  normal  heat  flow,  plus  the  fairly  constant  water  tempera- 
ture, is  equal  to  the  temperature  desired  in  the  heating 
chamber. 


Again,  the  cooking  chamber  is  separated  from  the  water 
reservoir  by  suitable  insulation;  this  insulation,  as  well  as 
the  metal  lining  of  the  chamber,  is  maintained  at  a  high 
temperature,  both  by  the  surrounding  hot  water,  and  by  the 
heat  leaking  through  the  cover  of  the  heating  chamber. 

'Yhe  water  jacket  is  construct<?d  of  tinned  coppor,  and  the 
cooking   chamber  is  hned  with   seamless  drawn  aluminium. 

A  convenient  single-phase  a.c.  electromagnet  is  provided  for 
lifting  the  cover  of  the  heating  chamber  and  the  radiators, 
one  at  a  time. 

Broiling,  frying  and  similar  operation.s  cannot  be  performed 
in  the  cooker.  For  these  operations  a  special  radiant  grill, 
having  a  demand  of  700  watts  (say.  one  horsopower)  has  been 
found  adequate  This  grill  is  8h  in.  in  diameter  and  in 
designed  to  broil  or  fry,  as  required;  the  demand  of  this  grill 
fixes  the  maximum  demand  of  the  entire  .■ippariitiis  for  general 
cooking.  This  is  so  becau.se  the  hpating  element  within  the 
cooker  may  be  disconnected  for  short  intervals  without  appre- 
ciably changing  the  temperature  of  the  radiators;  in  practice, 
a  double  throw  switch  is  used  to  disconnect  the  cooker  while 
the  grill,  or  other  special  device,  as  a  percolator,  is  being 
used. 

For  many  cooking  operations,  the  cooking  chamber  may  be 


Fig.  1.— Electkic  Thermal  Stor.\ge  Cooker  under  Test. 


used  without  radiators  and  without  previously  heating  the 
food.  In  this  manner  cereals,  rice,  beans,  and  similar  food, 
are  thoroughly  cooked  over  night.  The  energy  for  these 
operations  comes  through  the  cover  over  the  heating  chamber. 
For  most  cooking  operations  a  single  hot  radiator  is  trans- 
ferred to  the  bottom  of  the  cooking  chamber.  For  roasting 
and  for  baking  operations  a  radiator  is  used  both  below  and 
above  the  food.  When  baking  two  or  more  pies  or  cakes  at 
one  time,  one  radiator  more  than  the  number  of  articles  is 
used. 

A  convenient  attachment  is  furnished  with  the  cooker  as 
an  extra.  This  consists  of  a  radiant  electric  grid  covered  by 
a  reflector  and  air  bafSe.  A  tube  normal  to  the  reflector  at 
its  centre  point  carries  the  feed  wires.  To  use  the  attach- 
ment, the  cover  of  the  cooker  is  raised  and  the  tube  is  in- 
serted through  the  steam  valve  opening  in  the  cover.  The 
cover  is  then  closed  and  by  means  of  the  tube  and  suitable 
thumb  screw  the  grid  is  adjusted  to  the  proper  height  above 
the  food  to  be  cooked. 

This  device  is  really  not  needed  for  baking  or  roasting,  but 
many  remarkable  effects  can  he  obtained  by  its  use;  the 
loading  is  400  watts. 

The  author  considers  that  the  results  obtained  are  supenor 
and  the  operations  more  simple  than  for  the  ordinary  fireless 
cooker.  The  cast-iron  radiators  or  heaters  are  always  ready  for 
use;  the  cooking  chamber  is  maintained  at  a  constant  tem- 
I)erature  because  of  the  equalising  effect  of  the  water  jacket 
and  heating  chamber  cover. 

An  input  of  200  watts  has  been  found  sufficient  to  heat 
ten    radiators  daily,    and     to   furnish   five     gallons  of  water 
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daily,  at.  a  (.iHUi.fceiiituic  siiriiricul.ly  liigli  foi'  all  d<)Uit':4ic 
purpijscs.  'I'hLs  uuiiiber  ui  radiator.s  has  becii  t'ouiul  to  be 
adequate  for  cooking  for  a  family  of  from  five  to  ten  people. 
Additional  hot  water  may  be  obtained  as  desired  by  tne  use 
of   the   immersion    heater   within    the    water    jacket,    but   it 


iug  of  bia    type  of  rooker.      With    the    u:iual    typ<;,  of   range 
y,901   wattrhrs.    were  required  for   this  dirmer,   but  only  one 
gallon  of  water   was  provided,  as  compared  with  two  iu  the 
author's  case. 
The  graphic  curve  shown  in  fig.  3  gives  particulars  of  the 
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Fig.  4.— Comp.4e.wive  Load  Curves  for  Standard  Meno. 


energy  consumption  of  the  thermal  storage  cooker  in  this 
case;  for  the  rest  of  the  day,  there  would  be  a  constant  load 
of  200  watts. 

The  author  gives  a  further  comparison  in  regard  to  a 
"standard"  daily  menu,  covering  breakfa.st.  dinner  and 
supper,  the  compai'ative  load  curves  sujierimposed  being 
shown  in  fig.  4. 

The  maximum  possible  demand  of  the  range  was  3,600 
watts,  though  the  highest  demand  shown  in  fig.  4  is  2,500 
watts;  the  maximum  possible  demand  of  the  cooker  is  700 
watts.  The  cooker  also  produced  .5  gallons  of  hot  water  in 
addition,  while  the  range  produced  none  except  that  used  in 
the  cooking  operations;  this  additional  hot  water  would  have 
cost  6.7c.  if  obtained  by  the  method  of  the  range  at  3c.  per 
KW.-hr. 

The  author  concludes  by  pointing  out  that  some  coast  com- 
panies are  catering,  for  irrigation  business,  giving  an  income 
of  about  1  cent  per  KW.-br.,  in  every  case  building  the  supply 
lines,  and  expresses  the  opinion  that  if  the  power  companies 
are  willing  to  sell  100  per  c«nt.  load  factor  energy  at  the  same 
price  for  the  cooker  described,  a  new  era  in  electric  cooking 
will  result;  he  adds  that  the  complete  cooking  equipment  will 
cost  less  than  the  cost  of  transformers,  services,  and  meters 
required  for  a  standard  range. 


RECENT  PROGRESS  IN  PYROMETRY, 


Pig.  2.— Plan  and  Section  of  Thermal  Storage  Cooker. 

should  be  remembered  that  the  energy  used  for  this  purpose 
is  utilised  at  nearly  100  per  cent,  efficiency,  since  all  losses 
are  already  acoounted  for  in  the  200  watts  normal  input.  If 
a  constant  daily  demand  exists  for  more  water  than  is 
normally  provided,  this  should  be  obtained  by  a  constant 
input,  providing  additional  unity  load  factor  load. 


Bv  CHAS.   R.  DARLING,  A.R.C.Sc.I.,  P.I.C. 


(Abstract  of  paper  read  before  the  Royal  Society  of  Arts.) 

In  1910  the  author  delivered  four  Cantor  lectures  before  the 
Stx;iety  on  the  .subject  of  "  Industrial  Pyrometry,"  which 
contained  an  account  of   the  appliances  in  use  at  that  time. 
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At  100  per  cent,  efiuiency,  approximately  10  gallons  of 
wat^-r  may  be  heate<l  iu  24  hours  iroru  20  deg.  C.  1«  76  deg.  C. 
with  un  input  of  100  watts. 

Under  this  c<iudition  it  is  poasiblc  wouoinically  to  meet  all 
deiniiiids  for  luit  water  for  domestic  u.se8.  The  cooker 
di  Hcribed  has  been  thoroughly  t<'3tod  under  working  condi- 
tions, iin<l  the  author,  taking  a,  recent  conimcrcial  report  upon 
an  ordinary  ele<tric.  range,  with  which  the  energy  ustul  for 
each  operation  and  load  curves  were  given  for  the  preparation 
of  a  "  atandard  "  dinuer,  makee  a  compiiriaou  with  the  work- 


During  the  iutt-rvening  ^leriixi  many  improvements  liave  been 
introduced,    and   many   new    iu.struments  dcsignt^l. 

Apart  from  the  work  of  Oovernmcnt  institutions  such  as 
the  National  Physical  Laboratory,  practically  uU  recent  pre 
grces  in  pyrometrv  has  b<vn  duo  to  the  cll<irls  of  instruiiu'Ut 
nuikers,  and  little  of  inqiortaneo  has  (•manated  from  our 
educational  iiiHtitutiniiH.  .\.'<  the  result  of  scientific  methods, 
British  makers  of  pyronietew  are  not  merely  itideiiendcnt  d 
other  oountnes.  but  stand  unrivalled  iu  regard  to  the  quality 
and  aLx;uracy  of  the  uutrumeuts  they  supply. 
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During  the  period  under  notice  no  pyrometers  b.ised  upon 
new  priuciples  liave  been  iiitio>iiice(l,  aiul  tin-  advauces  made, 
tlieieroie,  relate  to  luethods  previously  in  use,  which  it  will 
be  couveuieut   to  consider  under  separate  headings. 

TherDioelectrio  pyrometers. — The  past  few  years  have  wit- 
ut-ssed  a  great  e.xteusiou  i)f  the  use  of  base  metals  m  the 
lonstruction  of  thermal  junctions.  This  has  been  due  not 
merely  to  the  almost  prohibitive  price  tif  platinum  and 
kindred  metals,  but  to  the  fact  that  propeily-cliusen  base- 
metal  couples  develop  a  relatively  high  K.^I.l^,  ami  therefore 
enable  a  strong  and  cheap  indicator  to  be  used  in  place  of 
the  sensitive  instrument  required  for  couples  of  the  platinum 
series.  The  chief  base-metal  couples  in  use  in  this  country 
are  composed  as  follows:  — 


PoBitive. 

Negative. 

Highest 

working 

temperature. 

Maker. 

Iron        

Iron-nickel  alloy 

Nickel-chromium 
alloy 

Conatantan 
r  Iron-nickel  alloy "] 

<  of  different  com-  > 
[           position          J 
r  Nickel-chromium 

<  alloy  of  different  • 
L      composition      J 

900°  C. 
1,000°  C. 

1,200°  C. 

All    British 

firms. 
R.  W.  Paul. 

Foster  Instru- 
ment Co. 

For  occasional  readings,  the  Jast-named  junction  may  be 
raised  about  100  deg.  0.  above  the  limit  mentioned.  For 
work  at  lower  temperatures  than  700  deg.  C,  copper-con- 
stantan  junctions  are  frequently  used,  as,  for  example,  in 
";*'asuring  the  temperature  of  superheated  steam.  Numerous 
lor    combinations    are    used,    particularly    in    the    United 

.  ites. 

Considerable  doubt  has  been  thrown  on  the  reliability  of 
Imse-metal  junctions  by  Kowalke,  v\'ho  investigated  a  number 
<  t  couples  supplied  for  commercial  pui-poses  by  American 
makers.  In  all  the  cases  examined  sustained  heating  for 
twenty-four  hours  was  found  to  alter  the  calibration  by 
amounts  vaiying  from  20  deg.  C.  to  130  deg.  C,  the  depart- 
ture  being  most  noticeable  at  the  higher  temperatures  used 
— 800  deg.  C.  and  l.fXIO  deg.  C.  Depth  of  immersion  in  the 
furnace  was  found  to  cause  discrepancies  in  the  indications, 
and  the  general  results  showed  that  large  errors  might  arise 
owing  to  defects  in  the  couples  sent  out  by  the  makers. 
With  most  of  the  junctions,  however,  it  was  found  that 
prolonged  heating  induced  a  practically  stable  condition,  and 
the  conclusions  to  be  drawn  were  :  (1)  the  couple  should  be 
"aged"  by  continuous  heating  at  its  upper  temperature 
limit  before  calibration;  (2)  the  depth  of  immersion  during 
calibration  should  be  the  same  as  that  obtaining  when  the 
pjTometer  is  in  n.se ;  and  (.3)  metals  which  form  solid  solu- 
tions with  one  another  give  the  best  results.  Since  the 
publication  of  Kowalke's  work,  I  have  tested  an  iron-con- 
.stantan  pyrometer  which  has  been  in  use  in  ray  own  labora- 


problem  of  determining  the  temperature  of  molten  steel  in 
the  ladle.  Its  utility  in  experimental  work  is  already  estab- 
lished. 

.Several  new  materials  have  been  introduced  to  form  the 
protecting  .Hheaths  uec<?ssary  to  shield  junctions  from  the 
c.urosive  action  of  furnace  gases.  Alundum  (oxide  uf  alumi- 
iiiuui)  is  now  used  for  this  purpose;  but  although  it  pu.i 
sesses  a  high  melting-point  (2,050  deg.  C.)  it  is  too  permeable 
to  gases,  particularly  at  high  temperatures,  to  be  of  general 
service.  The  same  remark  applies  to  a  new  material  of  the 
carborundum  type,  known  as  "  silfrax,"  recently  introduced 
in  the  United  Ktates.  Another  material  with  a  carborundum 
basis,  called  "  silit,"  is  said  to  give  satisfactoi-y  results.  .\11 
the  three  substances  named  ar<'  brittle,  and  consequently 
cannot  be  subjected  to  rough  usage.  A  new  type  of  sheath, 
for  u.se  with  molten  brass  or  bronze,  possesses  a  tip  of  molyb- 
denum, connected  to  a  nickel  tube  covered  with  a  protecting 
material,  so  that  only  the  molybdenum  and  the  protection 
come  into  contact  with  the  metal.  As  molybdenum  is  a  good 
conductor  of  heat,  and  only  a  thin  tube  is  used,  a  rapid 
reading  of  the  temperature  is  obtained,  the  molybdenum 
being  unacted  on  by  the  molten  metal.  This  sheath  is  said 
to  be  entirely  satisfactory  for  this  purpose;  if  so,  a  trouble- 
.some  problem  in  pyrometry  may  be  I'egarded  as  solved. 
Foster's  method,  in  which  a  junction  of  Hoskins'  alloys  is 
dipped  directly  into  the  molten  brass,  gives  rapid  readings, 
but  the  junction  is  gradually  eaten  away. 

A  new  departure  in  the  method  of  indicating  temperatures 
in  commercial  instruments  has  been  made  by  the  Leeds  and 
Northrup  Co.,  of  Philadelphia,  who  have  adopted  the  poten- 
tiometer principle,  previously  only  employed  for  accurate 
laboratory  work.  The  electrical  connections  of  an  instrument 
of  this  kind  are  shown  in  fig.  1.  A  current  from  a  two-volt 
accumulator  B,  passes  through  an  adjustable  resistance  /2i| 
a  fixed  resistance  Rz  and  a  uniform  stretched  wire  DB].  At 
the  point  D  is  attached  one  tenninal  of  a  sensitive  galvano- 
meter G,  the  other  terminal  being  connected  to  one  contact 
of  the  pyrometer.  The  remaining  w-ire  of  the  pyrometer 
i.-4  fastened  to  a  sliding-wire  contact,  F,  which  may  be  moved 
along  DE.  A  standarcl  cell,  S,  is  permanently  connected  to  E-, 
and  may  be  joined  to  the  galvanometer  when  desired  by  means 
<if  the  switch  A.  To  commence  with,  S  is  connected  to  the 
galvanometer,  and  Ri  adjusted  until  no  deflection  is  obtained. 
The  switch  is  then  turned  over  to  the  pyrometer,  and  the 
slider  F  moved  along  the  wire  until  the  deflection  is  again 
zero,  when  the  fall  of  ix)tential  between  D  and  F  will  be 
equal  to  the  E.M.F.  of  the  heated  junction.    From  the  relation 

E.M.F.  of  junction _     Besistance  of  DF 

E7M.P.  C)'firtand'ard~cell  Ri 

the  E.M.F.  of  the  junction  is  determined;  and  as  the  tem- 
iseratm'e  corresponding  to  this  is  known  by  previous  experi- 
ments, the  point  of  balance  on  the  wire  may  be  marked  with 
this  temperature.  Similarly,  the  whole  lengthy  of  the  wire 
may  be  divided  so  as  to  read  temperatures  directly.  It  is 
essential  to  accuracy  that  the  fall  of  potential  along  DE  must 
not  change ;  and  as  the  voltage  of  the  working  cell  B  falls  off 
with  use.  Ri  must  be  adjusted  from  time  to  time,  so  that  when 
the  standard  cell  is  coupled  to  the  galvanometer  no  deflection 
is  obtained.  The  advantages  possessed  by  an  indicator  of 
this  kind  are  (1)  great  sensitivity,  allowing  the  use  of  a  large 
scale  on  which  small  differences  of  temperature  naay  be  read ; 
and  (2)  the  fact  that  the  readings  are  independent  of  the 
resistance  of  the  pyrometer,  and  its  leads.  On  the  other  hand, 
an  adjustment  is  necessary  before  taking  a  reading,  and  the 
working  cell  must  be  re-charged  or  renewed  frorn  time  to 
time.     A  skilled  observer  could  obtain  closer  readings  than 


Fig.  1.— Potentiometer  Indicator. 


Fig.  2.— Pbinciple  of  Paul's  Radiation  Pyeometeh. 


toi7  for  nearly  three  years,  during  which  time  it  has  been 
repeatedly  heated  to  850  deg.  C.  At  the  melting-point  of 
zinc  (419  deg.  C.)  the  calibration  was  strictly  correct,  and  at 
800  deg.  0.  the  reading  was  only  5  deg.  too  low.  This  pyro- 
meter is  of  the  heavy  type,  made  by  welding  a  constantan 
rod  to  an  iron  tube,  and  the  slight  error  thus  shown  after 
rej>eated  use  compares  favourably  not  only  with  junctions 
made  of  platinum  and  its  alloys,  but  with  any  type  of  pyro- 
meter w-hatsoever.  The  general  experience  of  users  of  base- 
rnetal  couples  of  British  manufacture  is  that  the  changes  in 
calibration  are  much  less  than  those  recorded  by  Kowalke, 
which,  if  generally  true,  would  entirely  discredit  this  class 
of   instrument. 

An  interesting  investigation  of  junctions  of  carbon  and 
graphite  has  been  made  by  0.  C.  Bidwell,  who  finds  that  by 
the  aid  of  these  materials  temperatures  as  high  as  2,000  deg. 
C.  may  be  read.  It  is  necessary  to  subject  the  junction  to  a 
preliminary  heating  at  this  temperatm-e  before  calibration, 
in  order  to  remove  volatile  impurities,  when  constant  read- 
ings can  be  secured.  Both  carbon  and  graphite  can  be 
obtained  in  thick  rods,  and  can  be  machined,  .so  that  it  is 
pos.sible  to  build  up  a  robust  pyrometer  with  these  substances. 
If  this  couple  be  found  to  meet  the  requirements  of  industrial 
practice,  it  should  prove  extremely  useful  for  temperatures 
exceeding   1,200    deg.    C,    and   may   solve    the  outstanding 


would  be  possible  with  an  ordinary  indicator,  but  in  the 
hands  of  an  untrained  workman  difficulties  in  use  might 
easily  arise. 

Another  adaptation  of  the  potentiometer  principle  to  indi- 
cators has  been  introduced  by  the  Cambridge  Scientific  Instiu- 
ment  Co.,  with  a  view  to  obtaining  closer  readings  over  a 
given  range.  If  an  indicator  be  graduated  from  0  deg.  to 
1.000  deg.,  and  the  working  range  be  5(X)  deg.  to  1,000  deg., 
the  useful  part  only  occupies  one-half  of  the  scale,  and  accu- 
racy of  reading  is  thereby  restricted.  If,  however,  it  can  be 
arranged  that  the  pointer  remain  in  the  zero  position  until  the 
pyrometer  has  reached  500  deg.,  the  whole  scale  may  then 
be  used  for  the  interval  500  deg.-l,000  deg.,  thus  enabhng 
finer  readings  to  be  taken.  The  way  in  which  this  may  be 
accomplished  may  be  understood  by  reference  to  fig.  1.  If 
the  galvanometer,  G,  be  replaced  by  an  indicator,  coupled  up 
so  that  the  fall  of  potential  between  D  and  F  opposes  the 
movement  of  the  pointer  due  to  the  pyrometer,  no  deflection 
will  occur  until  this  E.M.F.  is  overcome.  If  the  value  of  the 
opposing  E.M.F.  be  equal  to  that  developed  by  the  pyrometer 
at  .500  deg.,  the  pointer  will  only  commence  to  move  when 
this  temperature  is  attained,  and  hence  the  whole  scale  may 
be  devoted  to  the  range  500  deg.-l.OOO  deg._  Assuming  that 
the  indicator  be  sufficiently  sensitive,  it  is  evident  that  a  full- 
scale  reading  could  be  obtained  for  a  less  interval— say  200  deg. 
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— the  comiiienciug  temperature  being  regulated  by  altering 
the  piisition  of  the  contact  F.  In  one  form  of  indicator 
arranged  on  this  principle,  the  changes  iu  the  voltage  of  B 
avi  automatically  compensated  by  the  standard  cell ;  iu  a 
simpler  form,  the  standard  cell  is  abolished,  and  the  varying 
voltage  of  B  allowed  for  bj'  adjustmg  resistances  in  a  circuit 
until  the  indicator,  on  bemg  switched  mto  this  circuit,  showB 
exactly  full-scale  deflection. 

A  similar  result  to  the  foregoing  is  attained  by  a  different 
method  in  the  instruments  made  by  R.  W.  Paul.  In  these, 
the  indicator  takes  the  position  of  the  galvanometer  in  a 
Wheatstone  bridge,  the  pyrometer  being  in  the  indicator 
circuit.  By  adjusting  the  resistancx.'s  in  the  arms  of  the 
bridge,  a  small  current  from  the  external  battery  may  be 
caused  to  pass  through  the  iudieat(U'  so  as  to  oppose  that  due 
to  the  pyrometer.  This  opposing  current  may,  for  example, 
be  regulated  so  that  the  pointer  of  the  indicator  remain.s  at 
zero  until  the  pyrometer  has  attained  500  deg.,  thus  leaving 
the  whole  scale  available  for  graduation  from  500  deg.  up- 
wards. Examples  of  useful  ranges  on  instruments  furnished 
with  a  double  scale  are  appended  :  — 


Junction. 

Full  range,             Special  range, 

Two  iron-nickel  alloys 

Platinum— Pc  Ir            

Two  rhodio-platinum  alloys   ... 

0  to  1,000            700  to  900 
0  to  1,300             600  to  9uO 
•  to  1,600             500  to  1,100 

Combined  with  thie  Wheatstone  bridge  arrangement  is  a 
device  for  correcting  automatically  for  changes  in  the  tem- 
perature of  the  cold  junction.  In  the  four  arms  of  the  bridge 
two  of  the  resistances  are  of  manganin,  which  are  unaffected 
by  temperature  changes,  whereas  the  other  two  aie  of 
copper,  which  alters  in  resistance  on  heating  or  cooling. 
The  bridge  is  accurately  balanced  at  '20  deg.  C,  but  at  any 
other  temperature  a  small  current  will  pass  through  the 
indicator,  the  direction  of  which  «ill  depend  upon  whether 
the  resistances  have  been  raised  or  lowered  in  temperature. 
The  cold  junction  is  located  so  as  always  to  possess  the  same 
temperature  as  the  resistances,  which  are  regulated  so  that 
the  movement  of  the  indicator  ixiinter,  when  the  bridge  is 
out  of  balance,  covers  an  amount  of  the  scale  representing 
the  difference  laetween  20  deg.  and  the  temperature  of  the 
cold  junction.  This  comijensation  is  arranged  to  hold  either 
for  full  or  special  range. 

.\  mechanical  "hold-up"  for  special  range  work  has 
recently  been  devised  by  the  Cambridge  Scientific  Instrument 
Co.  In  this  case  the  indicator  possesses  a  suspended  coil, 
and  by  turning  a  graduated  head  a  twist  is  imparted  to  the 
suspension,  opposing  that  due  to  the  current  passing  from 
the  pyrometer  through  the  coil.  By  turning  the  graduated 
head  to  a  given  mark,  the  zero  of  the  indicator  may  be  made 
to  represent,  -say,  500  deg.,  and  the  whole  scale  used  for  the 
remainder  of  the  range. 

The  general  use  of  superheated  steam  in  engines,  including 
locomotives,  has  opened  a  wide  field  for  the  useful  applica- 
tion of  pyrometers.  In  this  instance  it  is  necessary  to  arrange 
the  pyrometer  to  withstand  pressure,  and  to  provide  fittings 
whereby  it  may  be  fastened  to  a  steam-pipe.  Thermal  junc- 
tions of  copper  and  constantan  are  usually  employed.  In 
the  case  of  locomotives,  an  indicator  unaffected  by  vibrations 
is  requisite,  and  can  now  be  supphed  by  the  various  makers. 
Re.'iistanre  Pyrnmeters. — There  are  few  changes  to  record 
in  connection  with  this  class  of  instrument,  the  patterns  in 
use  five  years  ago  having  undergone  little  modification. 
Platinum,  which  is  the  metal  invariably  u.sed,  has  been  shown 
recently  by  Sir  William  Crookes  to  be  measurably  volatile 
above  1,000  deg.  C,  and  this  explains  fully  why  the  readings 
of  these  pyrometers  went  astray  when  a  continuous  tempera- 
ture above  this  figure  prevailed  in  the  furnace.  For  work 
at  low  temperatures,  such  as  occur  in  connection  with  cold 
storage,  and  also  for  use  in  chemical  operations  at  moderately 
high  temperatures,  the  resistance  pyrometer  is  to  be  pre- 
ferred on  account  of  its  greater  accuracy,  and  its  use  for  sucli 
piirpo.ses  is  extending  rapidly.  An  installation,  consisting  of 
a  number  of  instruments  connected  to  ii  single  indicator 
through  a  switchboard,  is  now  a  coinmoii  feature  in  cold 
stores  or  up-to-date  chemical  works.  By  its  aid  the  attendant 
<-an  read  the  temperature  at  any  point  bv  switching  tlie 
pyrometer  loc'ated  at  the  .spot  on  U)  the  indicator,  and  the 
accuracy  of  the  reading  may  he  either  ]  deg.  or  le.ss  if  desired 
I'Vjr  metallurgical  work,  resistance  pyrometers  find  an  .iiipliea- 
tion  in  case.s  where  great  accurac,v  is  essential,  and  wher<' 
provision  is  made  to  secure  a  precise  adjustment  of  the  tem- 
perature of  the  furnace.  A  c/)iMinon  practice  in  large  estab- 
Jishinents  is  to  use  thermoelectric  instruuK'nts  for  the  ordinary 
work,  but  to  keep  one  or  more  r<'HiHt.ince  pyroiiietem  for 
specially  accurate  work,  and  for  checking  the"  various  indi- 
cators in  general  use.  Iliis  is  sound  practice,  as  it  makes 
the  best  u.ie  of  both  systems. 

Reference  may  be  made  here  to  the  interesting  researches 
of  Northrup.  which  give  promifie  of  an  extension  of  the  resist- 
ance metho<l  to  a  range  of  teinprr.itiire  be.yond  U«  prcwnt 
limit  of  l.fHX)  deg.  C.  Northrup  found  (hnt  c<-rtnin  metals, 
such  as  cx)p|H!r,  increase  st/>adily  in  eleelii<al  resistanc/;  up  to 
the  melting-point,  and  thnt  in  the  proeesa  of  melting  the 
resifltance  is  doubled  in  value,  after  which  the  resistance  of 


the  molten  metal  increases  uniformly  as  the  temperature 
rises.  It  may  be  possible  to  devis<^  an  instrument  in  which 
the  temperature  is  deducted  from  the  lesistance  of  a  molten 
metal ;  if  so,  the  range  of  resistance  pyrometers  could  be 
extended  to  at  least  1,400  deg.  C,  and  liigher  than  this  if  a 
protecting  sheath  capable  of  withstanding  a  greater  tempera- 
ture could  be  found.  Another  possible  extension  of  the  resist 
ance  method  is  suggested  by  the  change  in  resistance  shown 
by  pyro-conductors  with  rise  of  temperature.  These  bodies,  ol 
which  glass  is  an  example,  decrease  in  resistance  with  rise  in 
temperature;  thus  alundum,  at  1,100  deg.  C,  has  a  resist- 
ance of  6,100  ohms  per  cm.  cube,  which  falls  to  190  ohms  at 
1,600  deg.  0. — an  average  decrease  of  nearly  12  ohms  per 
degree.  A  very  coarse  instrument  would  readily  detect  a 
change  of  this  order,  and  further  investigations  in  this  direc- 
tion may  lead  to  a  pyrometer  ba.sed  on  this  phenomenon. 

Radiation  Pyrometers. — The  drawbacks  incidental  to  the 
use  of  thermoelectric  pyrometers  for  temperatures  exceeding 
1,000  deg.  C.  have  led  to  a  wide  adoption  of  the  radiation 
method  iu  processes  involving  readings  about  this  point.  The 
Fery  pyrometer,  made  by  the  Cambridge  Scientific  Instru- 
ment Co.,  is  extensively  used,  and  has  been  improved  iu 
details.  In  the  early  form,  a  suspended-coil  galvanometer 
was  necessai-y  as  indicator,  owing  to  the  low  e.m.f.  developed 
by  the  junction  on  which  the  rays  were  focused.  The  use  of 
an  alloy  of  antimony  and  zinc,  in  atomic  proportions,  as  one 
of  the  junction  materials,  has  enabled  pivoted  indicators  to 
be  used,  owing  to  the  greatly  increased  e.m.f.  obtained,  which 
is  a  great  advantage  from  the  standpoint  of  portability.  The 
gilt  mirror  formerly  used  has  been  superseded  by  one  of  a 
special  alloy  of  higher  reflecting  power,  and  the  focusing  head 
graduated  so  that,  without  sighting,  the  pyrometer  may  be 
focu.sed  for  any  desired  distance.  Whipple  has  applied  this 
pyrometer  to  the  determination  of  the  temperature  of  molten 
metals  by  mounting  it  at  the  open  end  of  a  fireclay  tube,  the 
closed  end  of  which  is  dipped  into  the  metal,  and  kept  per- 
manently in  focus.  By  this  means  readings  as  high  as  1,500 
deg.  C.  have  been  taken  in  small  ladles,  but  so  far  it  has  not 
been  found  ix)ssible  to  apply  the  method  to  large  masses 
which  canuot  be  approached  closely. 

Foster's  fixed-focus  instrument  has  also  proved  quite  satis- 
factory for  general  workshoj)  retiuirements,  and  has  found 
many  applications.  This  pyrometer  as  used  for  molten  metals 
is  attached  to  a  fireclay  tube,  the  closed  end  of  which  is 
immersed  in  the  material.  A  feature  of  this  arrangement  is 
a  vertical  ventilating  tube  in  front  of  the  mirror,  which  pre- 
vents metallic  fumes  rising  from  the  fireclay  tube,  in  case  of 
breakage,  from  entering  the  upper  end  of  the  telescope,  and 
thus  avoids  any  damage  which  might  arise  from  this  cause. 
Being  mounted  on  a  light  tripod,  the  instrument  is  portable, 
and  can  be  adjusted  in  height  as  required.  A  pivoted  indi- 
cator is  used.  .\  special  form  of  this  pyrometer,  designed  for 
lower  ranges,  such  as  500  deg.  C.  to  1,000  deg.  C,  can  now  be 
procured.  Another  form  of  fixed-focus  pyrometer,  due  to 
Thwing.  has  been  marketed  by  R.  W.  Paul.  The  principle 
of  working  is  shown  in  fig.  2,  where  £  is  a  tube  containing 
a  polished  cone,  C,  at  the  apex  of  which  is  fixed  a  thermal 
junction,  T.  Rays  from  the  hot  source  .4.4'  enter  the  tube 
at  D.  and  pass  into  the  cone,  being  finally  reflected  on  to  T, 
which  is  connected  to  the  indicator.  So  long  as  the  lines 
joining  the  outside  of  the  cone  with  the  extremities  of  the 
entrance  D.  crossing  at  0,  fall  within  the  hot  source,  AA'.  the 
reading  will  be  the  same  at  all  distances.  The  actual  pyro- 
meter is  mounted  on  a  tripod,  with  a  Unipivot  galvanometer 
as  indicator,  the  scale,  as  in  all  radiation  pyrometers,  being 
divided  into  temperatures  according  to  the  fourth-power  law. 
The  certificates  issued  by  the  National  Physical  Laboratory 
with  radiation  pyrometers  of  al!  tyjies  mentioned  indicate 
the  high  degree  of  skill  shown  by  the  makers.  The  correc- 
tions are  invariably  small,  and   sometimes  non-existent. 

Mention  may  be  made  here  of  the  results  of  various  deter- 
minations of  the  value  of  the  constant  K  in  the  radiation 
formula 

E^  A- ('/•,*  -  '/sO, 
where  E  is  the  energy  radiated  by  a  black  body  in  watts  per 
square  centimetre.     Using  the  accurate  pyrometers  now  avail- 
able, the  value  for  K  has  been  found  to  be  5.6X10  ''■*. 

Iircorders. — The  advantages  of  continuous  records  of  furnace 
temperatures  have  been  widely  recognised  during  the  last 
few  years,  and  in  consequence  developments  in  this  branch 
of  pyronietry  have  been  ext<Misive.  The  modern  form  of  the 
H<ilH'rts-Austen  photographic  recorder,  made  by  the  White 
Instnmient  Co.,  is  u.sed  in  many  places;  but  the  modern 
t<  lulency  is  in  favour  of  inked  records,  which  are  always 
visible,   and  require   no  photographic  treatment. 

In  the  recorder  made  by  the  Foster  Instrument  C'O..  for  use 
with  theriiKX'lectric  or  radiation  pyromet<Ms,  tlie  galvano- 
meter is  pivoted  horizcmtally,  the  pointer  being  vertical,  At 
the  tip  of  the  pointer  is  placed  a  capillary  tube,  carrying  an 
inked  wick,  so  that  a  mark  is  made  on  the  chart  wlien  the 
wick  ie  brought  into  contact  by  the  action  of  the  presser-bar. 
This  bar  is  actuat<^l  by  clockwork,  and  presses  the  tip  of  the 
jwiinter  on  to  the  pa]x<r  at  definite  intervals,  between  which 
the  pointer  swings  freely  under  the  influence  of  the  pyro- 
meter. The  chart  is  circular  in  form,  and  rotates  on  its  axis 
at  a  definite  rate.  The  radial  lines  from  the  centre  to  the 
<-irciimference  are  dividixl  into  degrees  of  temperature;  and 
hence  the  condition  of  the  furnace  at  any  given  time  may  l>e 
read  off.  It  is  a  stronglv-inade  and  serxiconblo  instniment. 
The  utility  of  the  TTiread  Recorder,  made  by  the  Cambridge 
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Scientific  Instrument  Co.,  has  been  extended  by  adapting  it 
for  the  purpose  of  obtaininf;  setprnl  fiimultaneous  records. 
Two  indicators  are  fixed  side  by  side,  the  pointers  of  which 
are  depressed  at  intervals  on  to  an  inked  thread,  which 
touches  the  chart  and  makes  a.  mark.  A  double  chart  is 
mounted  on  a  single  drum,  which  rotates  by  clockwork,  and 
a  separate  pyrometer  may  Vie  coupled  to  each  indicator.  When 
four  records  are  required  simultaneously,  two  threads,  wetted 
with  inks  of  different  colour,  are  used ;  and  by  an  automatic 
arrangement  the  pointer  may  be  made  to  descend  on  each 
thread  in  turn.  Two  pyrometers  are  connected  to  each 
palvanometer,  and  are  brought  into  circuit  in  turn,  so  that 
the  records  of  each  appear  in  a  different  colour;  and  thus 
four  records  in  all  can  be  secured  on  the  same  chart.  It 
may  be  used  for  thermoelectric  or  radiation  pyrometers.  The 
Leed.s  and  Northrup  Co.,  of  Philadelphia,  have  introduced  a 
recorder  which  is  actuated  by  an  electric  motor,  instead  of 
clockwork,  and  which  may  be  used  for  resistance  or  thermo- 
electric instruments.  A  boom  from  the  coil  of  a  galvano- 
meter is  placed  between  a  system  of  levers,  and  when  on 
either  side  of  the  central  position  it  enables  the  levers  to 
engage  and  to  cause  a  disk  to  rotate.  The  effect  of  the  rota- 
tion is  to  readjust  matters  so  that  the  boom  is  restored  to  the 
central  position.  Used  with  a  resistance  pyrometer,  the 
moving  disk  alters  the  resistance  in  one  arm  of  a  Wheatstone 
bridge  until  a  balance  is  obtained,  when  the  boom  assumes 
the  central  position  and  the  levers  fail  to  engage.  When 
connected  to  a  thermoelectric  pyrometer,  the^  movement 
causes  an  arm  to  move  over  a  potentiometer  wire  (fig.  1). 
until  the  E.ir.F.  due  to  the  pyrometer  is  counterpoised,  when 
the  boom  will  become  central.  The  movements  of  the  disk 
are  communicated,  by  suitable  mechanism,  to  a  pen  moving 
over  a  chart.  This  recorder  is  much  uied  in  the  United 
States,  but  has  not  yet  been  adopted  in  Britain. 

The  motor-drive  has  also  been  applied  in  the  recorder  made 
by  R.  W.  Paul.  A  special  device  is  use<l  to  ensure  a  constant 
speed  of  rotation  in  the  motor,  which,  bv  suitable  gearing, 
actuates  the  chart  and  pre.'iser-bar.  The  pointer  of  the 
galvanometer  is  pressed  periodically  on  to  an  inked  ribbon, 
beneath  which  is  placed  a  thin  metal  rod  over  which  the 
chart  passes.  The  speed  of  the  various  movements  may  be 
altered  by  changing  the  gear.  A  Unipivot  galvanometer  is 
used  when  records  of  thermoelectric  or  radiation  pyrometers 
are  being  made:  and  when  a  resistance  pvrometer  is  em- 
ployed a  Harris  indicator  is  used  instead  of  the  galvanometer. 
Multiple  records  may  be  secured  with  any  type  of  pyrometer: 
and  specially  useful  features  are  ;  (1)  The  provision  of  metal- 
faced  joints  in  the  cover,  which  makes  the  recorder  dust- 
proof;  (2)  the  constniction  of  the  apparatus  in  separate  imits, 
each  of  which  is  easily  renlaceable;  and  (3)  the  use  of  the 
motor  in  place  of  clockwork,  which  enables  a  greater  power 
to  be  used  in  actuating  the  various  parts. 

Messrs.  Siemens  &  Co..  who  were  the  first  to  introduce  an 
ink  recorder,  have  recently  inti'oduced  several  improvements 
in  their  instrument.  The  case  is  now  constructed  entirely  of 
metal,  jointed  so  as  to  be  dust-proof.  .\  pivoted  galvano- 
meter is  tised,  and  the  pointer,  made  of  thin  metal,  is  pressed 
down  periodically  on  to  an  inked  ribbon,  beneath  which  is 
placed  a  metal  knife-edge  over  which  the  chart  passes,  so  that 
a  small  dot  is  made  at  each  contact.  The  case  is  made  with 
a  sloping  front  in  which  a  window  is  inserted,  thus  enabling 
a  large  portion  of  the  record  to  he  seen  at  a  glance.  This 
front  is  hinged  to  permit  of  access  to  the  clockwork,  which 
is  made  in  three  separate  parts,  controlling  respectively  the 
forward  movement  of  the  chart,  the  ascent  and  descent  of 
the  presser-bar.  and  the  movements  of  the  rollers  on  which 
the  record-paper  is  wound.  Robust  constniction  and  small 
size  are  features  of  this  recorder. 

At  the  present  time,  when  all  are  in  search  of  methods  of 
adding  permanently  to  our  industries,  the  example  furnished 
by  the  manufacture  of  pyrometers  may  be  cited  as  a  useful 
guide  to  success  in  this  direction.  All  the  establishments  in 
which  pyrometers  are  made  in  this  country  are  under  the 
direction  of  thoroughly  skilled  scientific  men.  who  are  con- 
stantly devising  new  instruments  with  a  view  to  greater 
efficiency  and  a  wider  field  of  application.  All  are  in  close 
touch  with  the  National  Physical  Laboratory,  which  has 
proved  invaluable  to  them  in  regulating  the  calibration  of  their 
instruments,  and  securing  a  uniformity  which  is  now  com- 
parable to  that  which  exists  in  thermometers  The  result  i.' 
a  thriving  and  con.stantly  extending  industry,  not  threatened 
by  foreign  competition,  and  not  in  need  of  artificial  props 
to  ensure  its  success  The  instruments  exhibited,  all  of 
British  manufacture,  cannot  be  surpassed,  or  probably 
equalled,  by  anv  other  country:  and  are  examples  of  what 
may  be  accomplished  by  the  intelligent  application  of  science 
to  industry. 

Discussion. 

In  the  course  of  the  discussion,  the  Chairman  (Sir  Robert 

A.  Hadfield,  P.R.S.)  said  that  human  eyes  varied,  and  two 

I      observers    trjang    to   observe    the   temperature    of  the  same 

heated  object  generally  arrived  at  quite  different  conclusions. 

A?   showing   the   extremes  of   temperature    which    had    been 

measured,   it  might  be   mentioned    that  Profe,ssor   K.   Onnes 

]     had  been  down  to  within  IJ  deg.  of  the  absolute  zero;  on  the 

»     other  hand,  Mr.  0.  Lummer  claimed  to  have  reached  as  high 

:;     as  6,090  deg.  absolute  (about  -5,800  deg.  C).  by  impregnating 

I      the  carbons  of  the  arc,  and  working  it  under"  high  pressure. 


that  artificial  temperature  of  course  approximating  to  that 
of  the  sun.  Dr.  Whipple,  acting  under  strong  advice  which 
he  put  before  him,  was  now  in  a  position  to  turn  out  pyro- 
meters for  the  supply  of  which  we  had  hitherto  been  depen- 
dent upon  the  Continent.  They  were  now  "made  in  England." 
Nearly  all  the  developments  of  special  steel  were  due  to  the 
povssibility  of  now  being  able  to  determine  temperatures  vary- 
ing from  a  few  degrees  to  1,200  deg.  C.  or  more.  The  manu- 
facture of  modern  armour,  projectiles,  guns,  material,  and  so 
on,  was  now  practically  dependent  upon  accuracy  of  tem- 
perature ob.servation.  .\t  certain  phy>sical  temperatures  a 
difference  of  even  one  degree  Centigrade  would  considerably 
modify  the  physical  dualities  of  the  steel  being  treated. 
Ordinary  carbon  steel  of  tool-steel  grade  quenched  at  72.T  deg. 
C.  would  bend  considerably,  and  had  a  Brinell  hardness 
number  of  228.  Quenched  at  7.3.5  deg.  C,  the  .same  rnaterial 
would  only  bend  1.5  deg..  the  hardness  number  being  in- 
creased to' 512.  Quenched  at  740  deg.  C.  or  only  5  deg.  C. 
higher,  the  bend  was  nil.  and  the  hardness  number  was  in- 
creased to  the  high  figure  of  71-3.  Thus,  there  was  the  remark- 
able fact  that  by  increasing  the  temperature  only  15  deg.  C. 
one  had  the  phenomenon  of  complete  hardening.  The  small 
difference  of  1.5  deg.  C.  (27  deg.  P.).  within  which  range 
hardening  or  non-hardening  results  occurred,  represented  no 
more  than  the  change  in  temperature  between  a  spring  and 
a  summer  day.  yet  such  slight  differences  in  temperature 
entirely  revolutionised  the  structure  of  steel.  In  a  difference 
of  only  about  4  deg.  C,  complete  revolution  took  place  in 
the  magnetic  qualities  of  iron.  For  example.  the_  thermo- 
couple temperature  was  kept  steady  for  several  minutes  at 
7.3-3  deg.  0.  in  one  case  without  alteration  in  the  magneto- 
meter deflection,  which  differed  very  little  from  that  at  7.30 
deg.  C.  The  furnace  temperature  was  then  raised  verv 
.slightlv.  and.  hcfore  the  thermo-couple  reached  734  deg.  C. 
a  rapid  fall  of  magnetisation  set  in.  In  other  words,  that 
important  revolutionary  change  in  iron  could  only  be  deter- 
mined by  the  aid  of  very  accurate  pyrometers.  They  were  not 
verv  sure  about  temperature  observations  when  thev  got  up 
to  1,400  deg.  C.  and  higher.  Molten  mild  steel  had  a  tem- 
perature of  about  1..5.30  deg.  0.  Couples  exposed  to  high  tem- 
peratures were  liable  to  become  very  brittle  and.  when 
immersed  in  fluid  steel,  disintegrated.  In  a  general  way, 
speaking  from  many  years'  experience,  the  following  repre- 
sented the  experience  of  the  laboratories  in  Sheffield.  With 
reference  to  the  best  form  of  couples,  nothing  had  been  found 
for  all-round  service  to  supersede  platinum  and  platinum- 
rhodium.  There  were  some  good  base-metal  couples,  biit  they 
were  not  serviceable  for  high  temperatures.  He  found  it 
bpst  to  u.se  resistance  wires  of  the  platinum  alloys  throughout. 
Tlie  use  of  those  couples  was  not  so  expensive  as  might  at 
first  sight  seem  to  be  the  case,  becau.^e  the  scrap  platinum 
from  hi<7h-temperature  work  was  useful  for  low-temperature 
work.  With  regard  to  the  various  forms  of  pyrometer  instru- 
ments. T)latinum  resistance  pyrometers  were  too  sluggish 
for  quick  readings,  not  suitable  for  high  temperatures,  and 
were  costly  to  repair.  Tt  had  been  found  that  the  thermo- 
electric type  was  best.  The  vital  point  about  these  had  been 
to  get  an  instrument  of  sufficiently  high  resistance  made  up 
of  a  material  which  would  not  vary  with  fluctuations  of 
atmospheric  temperature.  High  resistance  was  absolutely 
necessary  to  swamp  the  changes  in  resistance  of  the  circuit 
when  using  different  lengths  of  couple.  Makers  were  now 
waking  up  to  this,  and  the  Cambridge  Scientific  Instrument 
Ho..  Siemens  Bros.,  and  the  Beighlee  Co.  of  America,  were 
found  to  be  quite  satisfactory  in  that  respect.  Carpentier,  of 
Paris,  also  made  an  excellent  instrument,  having  1.000  ohms 
resistance,  entirely  of  German  silver,  and  giving  a  scale 
IS  in.  long.  It  had  been  found  essential  for  accuracy  to 
keep  the  instrument  in  a  fixed  position  and  calibrate  it  in 
aifii.  With  regard  to  recording  pyrometers,  there  were  very 
few  instruments  on  the  market  of  sufficiently  high  resistance, 
and  nothing  had  been  found  to  beat  the  Roberts-.^usten  photo- 
graphic recorder-  made  by  the  White  Instrument  Co..  for 
serviceability.  With  regard  to  calibration,  he  strongly 
emphasised  the  desirability  of  calibrating  with  standard  melt- 
ing and  boiling  points,  in  preference  to  reiving  upon  the 
makers'  calibration  or  on  standard  couples.  .\s  an  example 
nf  the  cost  of  platinum  and  platinum-vhodhim  wire  as  used 
in  modern  pyrometers,  be  might  say  that  his  firm,  in  1913. 
.'Pent  on  platinum  and  platinum-rhodium  wire  £-370.  in  1914. 
£415.  and  the  expenditure  for  this  year  would  probably  bo 
about  £6<X>.  They  made  many  thousands  of  deterrninations 
each  week.  If  any  one  of  these  were  inaccurate  it  would 
mean  bad  work  and  the  loss  of  hundreds  of  pounds.  That 
would  give  some  idea  of  the  importance  of  pyrometer  work. 
Mr.  Charles  E.  Foster  thought  the  pyrometer-maker  was 
ahead  of  the  furnace-maker  in  so  far  as  the  control  of  tem- 
perature was  concerned.  The  pvrometer-maker  could 
measure  to  a  finer  degree  of  acciiracy  than  the  furnace-maker 
could  make  a  furnace  to  maintain  that  temperature.  ^  In  order 
to  secure  a  base  metal  thermo-couple  which  was  going  to  be 
stable,  a  great  deal  of  refinement  had  to  be  given  to  th« 
alloys  before  they  were  used.  The  base  metal  thermo-couple 
usually  oxidised  much  faster  than  the  noble  metal.  _  In  the 
noble  metal  the  chief  danger  was  contamination  either  by 
furnace  gases  and  metal  vapours  in  the  furnace  ga.ses.  or 
from  the  alloy  (perhaps  10  per  cent,  iridium  with  platinum) 
in  the  platinum  wire.  With  base  metal  thermo-couples  that 
difficulty  did  not  arise.  Oxidation  and  the  mechanical  frac- 
ture of  the   wire  appeared  to  be  the   usual  end  of  the  life  of 
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the  base  metal  thermocouple,  and  ttiat,  in  his  experience, 
generally  occurred  long  before  the  contamination  had  reached 
anything  detectable  within   commercial  limits. 

Dr.  J.  A.  Habker  believed  a  lot  of  the  difticuliy  with  regard 
to  certain  types  of  pyrometer  wa.^;  not.  due  to  inherent  lack  of 
homof^eneity  in  the  wires  thcmflelves,  but  very  often  was  duo 
to  Inck  of  sufficient  immersion  to  give  the  true  temperature  of 
the  part  which  really  mattered.  With  regard  to  the  volatihty 
<if  metals,  supposing  a  globule  of  silver  was  dropped  down 
the  porcelain  tul)e  of  a.  resistance  thoniiometcr,  and  it  was 
heated  for  an  hour  to  700  deg.  C,  it  l)roke  down  the  whole 
of  the  insulation  completely. 

Mr.  Henry  C.  Jenkins  remarked  that  it  was  very  difficult 
to  make  alloys  like  constantan  absolutely  uniform.  A  very 
small  difference  in  composition  would  veiy  much  alter  the 
IJ.M.F.  obtained  from  those  thermo-couples.  The  question  of 
the  porosity  of  the  sheaths  was  very  imixirtant.  A  little 
metallic  vapour  was  fatal  to  any  accurate  reading. 

The  .Adthor,  in  reply,  said  that,  speaking  within  practical 
limits,  the  more  fragile  the  pyrometer,  and  the  less  material 
there  was  about  it,  the  more  accurate  it  was  likely  to  be,  but 
there  were  mechanical  limitations  which  had  to  be  provided 
for.  There  was  no  doubt  that  some  of  the  pyrometers  in 
use  were  far  stronger  than  was  necessary,  and  the  strength 
was  put  in  at  the  expense  of  accuracy.  Whether  a  practical 
liquid  element  could  be  made  out  for  a  furnace  was  a  matter 
which,  for  the  present  at  any  rate,  he  preferred  to  leave  to 
the  instrument-maker. 


BUSINESS   NOTES. 


Electrolytic  Copper  in  dlerinany. — It  is  announced 

that  the  Huttenwerke  Niederschonweide  propose  to  erect  plant  in 
the  viciBity  of  Bitterfeld  for  the  production  of  electrolytic  copper. 
The  energy  required  is  estimated  at  2,000,000  Kw.-hours  per 
annum,  and  would  be  obtained  from  the  Electro  Works  Co.,  of 
Golpa  JeBsenitz,  The  carrying  out  of  the  Bcheme  would  increase 
to  three  the  number  of  works  tnrning  out  electrolytic  copper,  the 
two  existing  being  those  of  the  North  German  Refinery  Co.  and 
the  Kayser  Metal  Co. 

Private     AiTaiinements.  —  Venner's     Electrical 

Cooking  and  Heating  Appliances,  Ltd.,  66  and  68,  Wands- 
worth Road,  London,  S.W. — In  pursuance  of  the  Companies'  (Con- 
solidation) Act,  a  meeting  of  the  creditors  of  the  above  was  held 
recently,  when  the  liquidator  (Mr.  G.  E.  S.  Venner)  presented  an 
approximate  statement  of  affairs,  which  showed  liabilities  of 
£1,703  fis.  8d.  The  assets  consisted  of  book  debts  £167,  plant  and 
fixtures  £500,  estimated  to  realise  £300,  office  furniture  £136, 
stock  in  trade  £819  and  cash  in  hand  £12,  making  total  assets  of 
£1,434,  or  a  deficiency  of  £269.  It  was  reported  that  the  com- 
pany was  registered  in  April,  1914,  with  a  nominal  capital  of 
£100,000.  The  company  was  formed  to  take  over  certain  patents, 
and  the  vendor  (Mr.  Venner)  received  as  consideration  shares  of 
the  face  value  of  £83,500.  A  sum  of  £3,806  was  also  subscribed 
in  cash  for  shares.  It  was  pointed  out  that  the  company  had 
carried  out  certain  experimental  work  and  had  been  placed  on  a 
satisfactory  basis.  Negotiations  were  in  progress  with  a  view  to  a 
reorganisation  and  the  sale  of  the  patents  and  assets  to  a  new  com- 
pany. After  discussing  the  position,  it  was  decided  that  the  meet- 
ing should  be  adjourned  in  order  that  arrangements  for  the  sale  of 
the  patents  and  assets  might  be  carried  through.  It  was  stated 
that  the  sale  should  provide  suflBcient  to  discharge  the  creditors' 
claims  in  full. 

Harold  Bourne  (trading  as  H.  a.  Andrews  &  Co.),  electrical 
engineers,  16,  Royal  Arcade,  BoBCombe,  and  The  Wharf,  High 
Street,  Swanage. — The  creditors  interested  herein  were  called 
together  recently,  when  a  statement  of  affairs  was  presented 
which  showed  liabilities  of  £1,263.  The  indebtedneds  to  the  trade 
was  £385,  Mr.  A.  Bourne  was  shown  as  a  cash  creditor  for  £40ii, 
and  there  was  an  overdraft  at  the  bank  of  £478.  The  assets  were 
estimated  to  realise  £2".i.5,  less  £44  for  preferential  claims,  leaving 
net  assets  of  £2.50,  or  a  deficiency  of  £1,013.  No  offer  was  made 
by  the  debtor,  and  it  was  decided  that  Mr.  H.  W.  Buckingham,  of 
Messrs.  Knapmann  &  Buckingham,  Rood  Lane,  EC,  should  be 
appointed  trustee  of  the  estate,  with  ii  committee  of  three  of  the 
creditors.  It  was  stated  that  an  attempt  would  be  made  to  dispose 
of  the  stock  by  private  treaty,  failing  winch  a  public  auction 
would  be  held. 

Trade  Aniionneemenls. — Mr.  Harry  Nanck,  Oragon 

BuildingB,  CardiS.  is  now  representing  the  Premier  Accumulator 
Co..  Ltd..  for  South  Wales  and  Monmouthshire,  his  arrangements 
with  Messrs.  Pritcbetts  k  Gold,  Ltd.,  having  been  determined 
on  July  20th  last,  this  being  neoeseary  in  connection  with  the 
amalgamation  of  the  latter  company  with  the  E.I'.S.  Co. 

The  agency  for  the  British  Isles  for  the  electric  vehicles  (including 
the  "Ward  .Special,  "  recently  described  in  onr  pages')  built  by  the 
Ward  Motor  Vehiclb  Co.,  of  Mount  \'ernon,N  Y.,has  been  taken 
up  by  Mr.  Dermot  Mooney,  28a,  Gillingham  Street,  \'iotoria,  S.W. 

The  agency  for  the  "  Century  "  single-phase  motors  has  been 
acquired  by  the  Swedieih  Genebal  Kleotuu;,  Ltd.,  Norfolk  House, 
Cannon  Street,  E.C.,  and  the  London  stock  of  "  Cisntury  "  motors 
ii  now  under  their  control.  This  department  of  their  huBinesB  la 
hointr  cariled  on  by  Jlr,  R.  A.  Marplei,  who  for  m^nj  yeari  hft' 

reprflsentfld  thf>  Oontnry  Co,  in  tbe  ijnitpd  Kingdora,       " 


For  Sale. — The  Visiting  Committee  of  the  County  Asylum, 
Upton,  Chester,  have  for  disposal  by  tender  three  Sn-KW.  steam- 
driven  dynamos,  main  switchboard  and  feeders,  also  one  vertical 
engine.    Particulars  are  given  in  onr  advertisement  pages. 

IJeeds  olAssiu'iinieiit. — <iEOR(iK  Uraiilik,  s,  Tiambeth 

Hill,  and  Maiden  Lane,  London,  E.C. — In  the  matter  of  a  deed  of 
assignment  dated  .lune  3rd,  l!tl4,  and  registered  on  June  10th, 
1914,  the  statement  of  trustee's  receipts  and  payments  from 
December  4th,  1914,  to  .June  30th,  1916,  has  been  issued.  The 
total  payments  into  the  London  City  and  Midland  Bank  to 
Juno  3()th,  1915,  were  £7,472  15s.  6d.,  and  the  total  payments  to 
that  date,  £7,397  4s.  5d.  The  amounts  of  liabilities  and  assets  at 
the  date  of  the  execution  of  the  deed  as  estimated  by  the  debtor 
were  £11,914  28.  Id.  and  £11,533  15s.  lOd.  The  terms  of  the  deed 
of  composition  have  now  been  fully  carried  out  and  the  estate  has 
been  reassigned  to  Mr.  Braulik. 

H.  J.  Booker,  electrical  engineer,  51,  Tothill  Street,  West- 
minster, S.W. — Particulars  of  claims  must  be  sent  by  August  25th, 
to  the  Trustee,  Mr.  G.  E.  Corfield,  Balfour  House,  Finsbury  Pave- 
ment, E.C. 

Liquidation.  —  Prested  Miners'  Gas -Indicating 
ELgfcTRic  Lamp  Co.,  Ltd.,  Upper  HoUoway,  London. — Liquidator 
released  July  31st,  1915. 

Motor    f ataloffue.  —  Langdon-Davies    Motor    Co., 

110,  Cannon  Street,  London,  E.C. — New  20  pp.  price  list  tabulating 
in  detail  particulars,  prices,  weights,  dimensions  and  code  words 
of  electric  motors,  squirrel-cage  and  slip-ring  types,  single-phaee 
40  to  125  periods,  and  polyphase,  25  and  50  periods. 

Book  Notice.  — "  Handbook  of  Patent  Law."  By 
W.  P.  Thompson.    London  :  Stevens  &  Sons.    Price  2p.  6d.  net. 


LIGHTING  and  POWER  NOTES. 


Al)iii»'(lon. — E.XTENSioN  of  Area.  —  The  Abingdon 
Electric  Light  Co.  is  applying  to  the  B.  of  T.  for  a  prov.  order  to 
supply  current  to  the  outlying  district.  The  B.D.C.  has  asked 
the  company  where  the  overhead  system  is  to  be  used  and  also  for 
the  scale  of  charges. 

Barking'. — Plant   Extensions. — The  T.C.  last  week 

considered  the  report  of  the  electrical  engineer  on  the  necessity 
for  new  plant  and  extensions  at  the  electricity  works.  Some 
months  ago  the  Council's  application  to  the  L.G.B.  for  sanction  to 
a  loan  of  £18,000  for  extensions  was  returned  for  amendment,  the 
Board  suggesting  certain  omissions.  It  was  stated  that  in  order 
to  meet  the  demand  for  power  during  the  next  few  months,  and 
to  guarantee  a  continuous  supply  during  the  coming  winter,  the 
installation  of  new  plant  was  necessary,  and  it  would  also  reduce 
the  generation  costs.  The  capital  expended  on  the  undertaking 
was  over  £60,000,  but  had  been  reduced  by  repayments  to  £30,000. 
The  total  loss  on  the  undertaking  to  1914  was  about  £9,000.  The 
report  was  adopted,  and  the  Council  accepted  tenders  for  new 
plant  amounting  to  £13,536  :  it  was  decided  to  submit  a  revised 
estimate  to  the  L.G.B.  based  on  the  tenders  accepted,  and  to  include 
£1,600  for  buildings. 

Belfast. — At  the  quarterly  meeting  of  the  City  Council 
a  lengthy  discussion  took  place  in  regard  to  the  question  of  re- 
organising the  electric  supply  department.  Apparently  a  special 
sub-committee  has  had  the  matter  under  consideration,  and  has 
decided  that  such  reorganisation  can  only  be  effected  bv  the  chief 
engineer  of  the  ui>dertaking.  and  as  the  various  schemes  sub- 
mitted by  him  have  not  been  .adopted,  the  sub-committee  reluc- 
tantly concluded  that  he  should  be  given  an  opportunity  of 
resigning  ;  it  was  admitted  that  this  was  not  the  view  of  the 
majority  of  the  Tramway  and  Electricity  Committee.  The  Council 
was  asked  to  come  to  a  decision  on  this  matter,  but  following  a  dis- 
cuBsion,  an  amendment  was  moved,  "  That  all  minutes  relating  to 
the  reorganisation  of  the  electricity  undertaking  be  deleted,  that  it 
be  an  intimation  to  the  Committee  that  the  chief  electrical  engineer 
is  subject  to  the  supervision  of  the  Committee,  who  have  full  control 
of  the  organisation  and  administratinn  of  the  electricity  department, 
until  the  Council  decides  otherwise,  "  and  carried  by  25  votes  to  19. 
In  the  course  of  debate.  Aid.  Sir  Robert  Anderson  said  that  during 
seven  years  as  chairman  of  the  Electricity  Committee,  ho  nevtr 
heard  a  single  accusation  brought  against  Mr  RIoitani  (the 
engineer")  for  inoompetencf  or  anything  else;  he  had  been  porso- 
lUted  by  every  possible  means,  but  he  never  beard  him  utter  a 
word  against  his  persecutors.  It  was  further  stated  that  Mr. 
Bloxam'e  scheme  for  reconstruction  had  never  once  l)een  discussed. 

Blackburn. — The  T.C.  has  been  informed  that  the 
B.  of  T.  has  consented  to  land  at  Whitebirk  being  used  for  elec- 
tricity works. 

Boofle. — Ye.\r'r  Workino. — The  report  of  Mr.  T.  D. 

Clothier,  the  borough  eleotrioal  engineer,  on  the  working  of  (he 
aleotrioity  undertaking  for  the  year  ended  March  ItUt  last,  shows 
that  5,178,000  units  were  sold,  as  compared  with  J,(i8,S,0i)0  in  the 
previou*  year,  the  iucrcaae  beine  due  to  incrp«»ed  power  and 
private  liirhting  Baiea.    The  maximum  losd  was  a,4S0  KW.  ;  th« 

nomin»l  gftMrd.tinfr  plant  o»p»Pity  is  ifiven  nt  4,i«0  Rw,,  but  tbln^ 
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it  is  noted,  includes  both  the  new  IVIarsh  Lane  station  and  the  old 
Pine  Grove  station,  which  latter  is,  to  some  extent,  reffarded  as  a 
stand-by.  The  total  connections  to  the  system,  excludingr  tram- 
ways, amonnts  to  8,015  K\v.  The  new  works  at  Marsh  Lane  have 
supplied  the  bulk  of  the  output  during:  the  year,  at  a  generatin? 
cost  of  ■44d.  per  unit,  as  against  54d.,  the  lowest  coat  recorded  at 
Pine  Grove  station  ;  had  conditions  as  regards  coal  been  normal, 
the  cost  per  unit  would  have  been  reduced  to  'SSd.  The  income 
for  the  year  was  £29,494,  and  the  pross  profit  £13,488  (as  against 
£11,186  in  1914").  and,  after  meeting  financial  charg-es,  the  net 
profit  was  £3,014  (as  against  £1  340  in  1914).  Of  this  surplus, 
£1,.M4  was  placed  to  reserve  (the  fund  standing  at  £3,556)  :  £24C 
was  placed  to  renewals  (the  fund  standing  at  £9,975),  and  £1,500 
was  given  in  aid  of  the  rates.  The  report  gives  tabular  statistics 
of  the  Bootle  Street  lighting,  from  which  it  appears  that  there  are 
395  electric  lamps  of  70,72i)  c.P.  in  use  in  main  streets,  and  39  such 
lamps  in  passages.  The  candle-power  shows  a  considerable 
decrease  (39,000)  compared  with  the  previous  year,  due  to  war  con- 
ditions. An  agreement  has  been  made  to  supply  the  Litherland 
Council  after  the  war,  and  an  interconnection  with  the  Liverpool 
District  Lighting  Co.,  for  supply  to  the  Mersey  Dock  and  Harbour 
Board,  has  been  made. 

Bradford-on-Avon. — The  U.D.C.  has  consented  to  an 
overhead  EL.  cable  being  used  by  Messrs.  Spencer,  Moulton  &  Co., 
to  convey  current  to  Abbey  Mills. 

Bredbnry  and  Roniiley. — Pro7.  Order. — The  Stock- 
port T.C.  intends  to  apply  for  a  prov.  order  to  authorise  it  to 
sapply  electricity  within  the  urban  district  of  Bredbnry  and 
Romiley.  The  D  C.  has  decided  to  ask  Stockport  for  a  full  state- 
ment of  its  proposals. 

Bridliiio'toii. — L.Ct.B.  Inquiry. — The  adjourned  L.(t.B. 
inquiry  into  the  application  of  the  T.C.  for  sanction  to  appropriate 
a  site  adjoining  the  electricity  works  for  the  erection  of  a  refuse 
destructor,  was  held  on  August  4th.  Objection  was  taken  to  the 
site,  the  opponents  including  the  East  Riding  of  Yorks.  County 
Council  and  Education  Authority.  The  T.C.  had  previously 
declined  to  select  any  alternative  site  on  account  of  loss  of  energy 
in  transmission  and  the  increased  capital  outlay. 

Canada. — Owmg  to  the  rapid  increase  in  the  i-on- 
sumption  of  hydro-electric  power  in  the  western  portion  of 
Ontario,  the  Hydro-Electric  Commission  has  notified  the  Ontario 
Power  Co.  to  prepare  for  furnishing  the  last  10,000-h.p.  consign- 
ment of  the  100,000  H.P.  contracted  for.  The  total  revenue  from 
the  municipalities,  railways  and  large  users  on  the  Niagara 
circuit  of  the  hydro-electric  system  for  the  six  months  ended 
May  1st  was  §710,324. 9."i  ;  after  providing  $303,000  for  the  coat  of 
power,  $49,000  for  maintenance,  $155, (lOO  for  interest,  $30,000  for 
operation,  and  .$156,000  for  engineering  and  construction,  the 
sum  of  8ti9,808.37  has  been  applied  to  the  sinking  fund,  and 
$50,210.35  to  the  depreciation  and  reserve  account.  In  order  to 
provide  for  future  demands  the  engineering  staflt  of  the  Com- 
mission is  investigating  the  development  at  Niagara  of  a  hydro- 
electric plant  of  its  own.  It  is  understood  that  the  plans 
are  being  prepared  for  a  250,000-H.P.  development,  and  it  is 
expected  that  the  Commission  will  shortly  be  able  to  announce 
something  definite  relative  to  this  big  undertaking. — Canadian 
Engineer. 

Chester-le-Street. — Street    Lighting. — The  U.D.C. 

proposes,  when  the  present  gaa  contract  expires  next  year,  to 
invite  tenders  for  public  lighting  by  electricity. 

Chester. — Year's  Working. — With  reference  to  our 
"  Note  "  under  this  heading  last  week,  we  may  add  that  the  total 
output  sold  by  the  electricity  undertaking  waa  2,635,600  units,  as 
compared  with  2,531,709  in  the  previous  year,  the  total  costs  being 
■825d.  against  ■839d.  per  unit,  and  the  fuel  coat  "21  Id.  as  against 
■281d.  per  unit,  the  actual  total  cost  of  coal  used  being  substan- 
tially less  than  in  the  previous  year,  owing  to  the  use  made  of 
hydro-electric  energy.  The  net  profit  of  £3,194.  together  with 
the  balance  brought  forward,  amounted  to  £10,163,  from  which 
various  allocations  were  made,  as  previously  stated,  including 
£6,933  to  capital  account,  and  a  worlsing  balance  of  £1,358  was 
carried  forward.  The  total  of  revenue  contributions  to  capital,  to 
date,  amounts  to  £16.792,  and  the  department  also  has  a  reserve 
fund  of  nearly  £7,000.  The  total  loans  outstanding  amount  to 
£95,239,  and  the  total  of  debt  extinguished  and  revenue  contribu- 
tions to  capital  amount  to  £64,494. 

Chesterfield.  —  Proposed  Plant  Exten.sions.  —  The 

Electrical  Committee  has  recommended  the  Town  Copncil  to 
approve  of  the  plan  and  eatimatea  for  a  scheme  of  exten- 
siona  to  meet  the  requirementa  for  the  coming  winter,  at  a  cost 
of  £15,200.  'Subject  to  satisfactory  financial  arrangcraenta  being 
made,  tenders  will  be  invited  for  a  2.00i^-KW.  turbo-alternator, 
condensing  and  air-filtering  apparatus,  switchboard  and  cables,  a 
water-cooling  tank,  an  overhead  travelling  crane,  two  superheaters 
and  two  mechanical  stokers 

The  Corporation  has  increased  the  charges  for  electricity  for 
private  lighting  and  power  purposea  by  12 J  per  cent.,  except  to 
consumers  under  special  contract. — Sheffield  Daily  Teleqrapii. 

China, — The  China  Lighting  and  Power  Co.  is  building 
A  new  power  station  to  contain  generating  plant  of  sutHcient 
eapaoity  to  d«al  with  considerable  iaoreaaes  in  load  in  the  area  at 

Kowloon  wbiob  is  eupplisd  b;^  it,   The  pi«ot,  -irhioli  bas  been  o.on 


struoted  by  the  Britiah  Thomaon-Houston  Co.,  consists  of  two 
937-K.v.A.  high-pressure  B.T.H.  three-phase,  60-cycle,  2,200-volt 
Curtis  turbo-altematnrs  with  direct-coupled  exciters,  designed  to 
run  at  3,600  b.p.m.  These  sets  will  be  supplied  with  atcam  at 
180  lb.  gauge  pressure,  superheated  160'  F  The  condensing  plant  ■ 
will  be  of  the  surface  type,  and  will  be  equipped  with  rotary  type 
motor-driven  pumps  throughout.  The  cooling  water  for  the  con- 
densers will  be  drawn  from  the  sea  through  a  duplicate  set  of 
suction  mains.  1  q  connection  with  the  turbo-alternators,  suitable 
air  filters  will  be  supplied.  A  Lea  recorder  with  integrating 
attachment  will  be  installed.  For  controlling  the  output  and 
distribution  from  these  turbines  a  nine  panel  white  marble  switch- 
board will  be  provided,  fitted  with  all  the  usual  operating  gear  and 
instruments  :  the  whole  of  the  switchgear  will  be  fitted  with 
duplicate  bus-bars  to  facilitate  handling  the  loads.  A  B.T.H. 
Tirrill  regulator  will  be  included  in  this  equipment. 

The  B.T.H  Co.  is  also  supplying  the  equipment  for  the  Hong- 
Kong  and  Whampoa  Docks.  This  will  consist  of  two  3."i0-k.v.a., 
2.".0-volt,  900  B.P.M.,  six-phase,  60-cyole  rotary  converters.  With 
these  are  being  supplied  the  neceasary  transformers  and  control 
gear,  the  latter  comprising  in  each  case  one  high-tension  alter- 
nating-current panel,  one  low- tension  alternating-current  panel, 
and  one  continuous-current  panel.  The  B.T.H.  rotary  con- 
verters are  equipped  with  self-synchronising  starting  motors. — 
Eastern  Eni/ineerinf/. 

Chi]i])enham. —  Street    Lighting. —  The    T.C.    has 

approved  of  the  report  recommending  that  electricity  for  public 
lighting  be  adopted  for  the  recently-added  area  of  the  borough.— 

Western  Daily  Presa, 

ContinentaL  —  Russia.  —  The    Governor     of     Kieff 

has  informed  the  local  Council  that  the  Minister  of  Trade  and 
Industry  has  authorised  the  Kieff  Government  to  remit  32,000  fr. 
to  Paris  for  the  acquisition  of  electric  metera  in  connection  with 
the  electric  concern  recently  sequestrated,  and  also  to  send  55,000  f  r. 
to  Switzerland  for  the  purpose  of  buying  tranaformers.  The 
management  of  the  Kieff  Electric  Co.  has  notified  the  town 
Government  that  in  view  of  the  difficulty  in  obtaining  coal  it  will 
be  necessary  to  use  liquid  fuel.  The  management  has  ordered 
600,000  poods  of  mazout,  and  is  asking  for  the  requisite  wagons  to 
bring  the  fuel  over  from  Ekaterinodar  and  Baku.  It  is  said  that 
the  Government  of  the  town  proposes  to  organise  a  transport  of 
petroleum  in  hermetically  sealed  casks  or  barrels  on  horse  wagons. 

f  rewe.— The  B.  of  T.  proposes  to  make  an  order  autho- 
rising the  T.C.  to  supply  electricity  to  Manor  House,  Berkeley 
Towers  and  the  Oaklands,  premises  situate  outside  the  borough 
boundary. 

Dai'linn-ton.— Loan  Sanction.— The  T.C.  has  received 
L.G.B.  sanction  to  a  loan  of  £26,100  for  additional  plant,  &c., 
needed  to  supply  current  to  the  North-Eaatern  Railway  and  other 
works.    The  total  loan  applied  for  was  £34,950. 

Dartford.— Increased  Prices.— The  U.D.C.  has  de- 
cided to  advance  the  charges  for  current  as  follows  as  from 
Michaelmas  :— Ordinary  lighting.  Id.  per  unit ;  long-hour  lighting, 
Jd.  per  unit  ;  'power,  id.  per  unit.  The  charges  will  be  readjusted 
as  soon  as  coal  can  be  purchased  at  or  near  the  rates  in  force  before 
the  war. 

Dnidin.— The  report  of  the  Electricity  Committee  for 
the  quarter  ended  June  30th  shows  a  credit  balance  on  capital 
account  for  loans  of  £40,081.  For  short  extenaions,  house  services, 
meters,  &c.,  £9,500  was  available,  which  would  carry  them  to  the 
end  of  the  year.  Until  a  further  loan  can  be  raised  no  connections 
will  be  made  except  on  a  guarantee  of  consumption  of  £6  a 
year,  and  mains  will  only  be  extended  on  very  exceptional 
circumstances. 

Hereford.— Price  Increase.— The  T.C.  has  increased 
the  price  of  current  supplied  to  the  waterworks  department  by 
10  per  cent,,  as  from  June  24th. 

Heston  and  Isleworth.— Year's  Working.— For  the 

year  ended  March  3 let  last  there  was  a  total  income  of  £1(3,494  on 
the  undertakiijg,  an  increase  ot  £238  over  the  previous  year.  The 
total  working  expenses  amounted  to  £5,453,  an  increase  of  £484, 
leaving  a  gross  profit  of  £.">,041.  After  paying  interest  and  loan 
charges  amounting  to  £4.t;51,  there  was  a  net  surplus  on  the  year's 
working  of  £390.  By  debiting  the  revenue  account  with  the 
balance  of  £1,649,  cost  of  consumers"  '  free  wiring,"  this  surplus  is 
converted  into  a  technical  deficiency  of  £1,190.  This  is  accounted 
for  by  the  fact  that  early  in  the  year  it  was  decided  to  place  all 
"  free  wired  "  consumers  on  the  same  terms  as  ordinary  consumers, 
and  to  discontinue  the  practice  of  carrying  out  repairs  to  all  "  free 
wired  "  inatallattons.  In  effect  it  means  that  this  year  the  Elec- 
tricity Committee  repays  the  Council  as  much  of  the  horiowed 
money  as  it  can— represented  by  ita  credit  balances  of  the  last 
few  yeara— and  carrying  fortrard  the  difference  to  »  future  occa- 
sion. 1,509,227  units  were  generated  during  the  year,  compared 
with  1,407,361  for  the  previous  13  months,  an  increaee  of  a  little 
over  100,000  units, 

HoljAvell.— Workhouse   Lighting.— The  B.    of  C 

has  decided  to  have  inquiries  made  as  to  the  cost  of  an  E.L.  installa- 
tion  at  the  workhouse  laundry,  pow9r  tn  be  derivfd  from  tjja 

pleottlo  piftnt  at  the  ne^  inftrmfti^T 
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Ilkley. —  E.L.  Scheme  Inauourated. — On  Monday 
laet  the  Council'e  new  electricity  works  were  opened  by  Dr.  Batee  ; 
supply  ie  driven  in  Ilkley  and  Middleton.  The  scheme  has  involved 
an  outlay  of  £21,000  :  the  plant,  which  includes  two  generators  of 
160  KW.  and  a  large  storagre  battery,  is  to  be  duplicated  imme- 
diately. Some  four  miles  of  feeder  cables  and  IS  miles  of  distri- 
buting cables  have  already  been  laid,  and  there  are  "ver  60  con- 
somers  on  the  mains.  It  is  hoped  that  satisfactory  arrangements 
will  be  made  with  several  of  the  large  local  hydros  to  take 
supplies  of  current  and  to  eventually  supply  outside  townships. 
Dr.  Bate=.  who  started  the  plant,  was  presented  with  a  gold  key 
by  Mr.  (ieorge  Wilkinson,  consulting  engineer  to  the  scheme,  on 
behalf  of  the  contractors. 

India. — Messrs.  Walker,  Sons  &  Co.,  Colombo,  Ceylon, 
have  submitted  their  report  regarding  a  proposed  electric  lighting 
scheme  for  Ootacamund,  in  the  Madras  Presidency.  The  report 
recommends  the  use  of  the  Kunda  River  and  Falls,  and  the 
installation  of  the  three-phase  alternating-current  system,  with 
overhead  transmission  lines  to  a  central  sub  station  in 
Ootacamund.  In  the  latter  there  would  be  transformers  for  the 
street  lighting  and  for  local  house  lighting.  The  scheme  is  esti- 
mated to  cost  Rs.  2,10.000,  the  annual  maintenance  charges 
at  Rs.  37,000,  while  the  income  is  placed  at  Rs.  .">2,000. — Indian 
Entiineering. 

Leytou. — L.G.B.  Inquikv. — An  inquiry  into  the 
Council's  application  for  sanction  to  borrow  £17,158  for  generating 
plant,  and  £1,000  for  mains,  was  held  by  the  L.G.B.  on  the  30th 
nit.  Of  the  last-mentioned  snm  £500  had  been  spent,  the  balance 
being  required  principally  for  extensions  in  connection  with 
Government  work.  The  Inspector  expressed  the  opinion  that  the 
Board  might  grant  "the  £."jOO  expended,  although  he  doubted  the 
granting  of  the  other  £500  in  prospect.  With  regard  to  the  main 
application,  it  was  pointed  out  that  the  Council  did  not  press  for 
an  early  sanction,  but  wished  to  be  prepsired  for  possible  con- 
tingencies.—  WalthaniHtow  Guardmn. 

Liucolii. — The  T.C.  has  decided  to  arrange  terms,  on  a 
sliding  scale,  for  a  supply  of  current  for  power  to  Messrs.  Foster 
and  Co.,  Ltd.,  engineers,  on  a  five  years'  agreement. 

Ljthaiu, — Proposed  Loan. — The  U.D.C.  has  instructed 
the  electrical  engineer  to  prepare  the  necessary  plans,  ic,  to 
enable  an  application  to  be  made  to  the  L.G.B.  for  sanction  to  a 
loan  for  the  purposes  of  electric  lighting. 

MancliesttT. — A  notice  of  motion  that  a  special  com- 
mittee should  be  appointed  to  inquire  into  the  working  and  the 
policy  of  the  Corporation  electricity  department  should  have  been 
dealt  with  at  a  meeting  of  the  City  Council  on  the  4th  inst.,  but 
owing  to  lack  of  time  the  matter  was  adjourned  for  a  month. 

Marsden. — E.L.  Proposals. — The  U.D.C.  has  decided 

not  to  entertain  the  proposal  of  the  Huddersfield  Corporation  to 
supply  electricity  to  the  district  and  apply  for  a  provisional  order 
therefor. 

\elsoii.— SEWAfiE    Works    Motors. — The    T.C.   has 

approved  the  decision  of  the  Sewage  and  Streets  Sub-Committee 
to  install  electric  motors  for  driving  the  machinery  at  the  sewage 
works  in  preference  to  gas  engines.  An  effort  was  made  to  refer 
the  matter  back  last  week,  on  the  ground  that  a  quarter  of  a  mile 
of  gas  mains  which  had  been  laid  to  the  works  would  practically 
have  to  be  scrapped  if  electricity  were  adopted,  but  the  recommen- 
dation was  approved,  the  chairman  of  the  Committee  stating  that 
it  was  satisfied  it  could  economise  as  well  as  improve  in  eflBoiency 
by  using  electricity. 

Rochdale. — .\  free  supply  of  electricity  has  been  granted 
to  the  Y.M.C  A.  Soldiers  Institute  :  the  Electricity  Committee  has 
also  agreed  that  for  the  present  no  charge  shall  be  made  for  the 
current  sup)>lied  to  the  Ambulance  Drill  Ilall  Military  Hospital. 

Coal  Siim'LY. — With  a  view  to  considering  whether  any  benefit 
may  be  olitained  by  a  readjustment  of  coal  contracts,  the  town 
clerk  has  been  instructed  to  prepare  a  report  on  the  new  Coal  Act 
and  its  probable  effect  on  the  contracts  of  the  Electricity  and  Cas 
Committee. 

St.  .in lies. — The  output  of  electricity  sold  during  June 
was  tiK,13i;  units,  against  72,48B  for  .Tune  last  year;  the  chief 
reduction  is  on  the  tramway  section.  From  April  1st  to  the  end 
of  .Tune,  however,  the  aggregate  sale  was  211,813  units,  against 
22a, 75r,  last  year. 

St.  Ilelen.s. — Proi'Osed  Plant  Extensions. — Subject 
to  L.G.B.  approval,  the  T.C.  proposes  to  spend  6, 1 5,000  on  electricity 
extensions. 

Slianklin.— Street    LmHTiNO. — The   Isle  of    Wight 

E.L.  Co.  ho«  declined  to  accept  the  proposal  of  the  U.D.C.  that 
the  allowance  on  the  charges  for  public  lighting  for  the  quarter 
ending  March  2lBt  (owing  to  restricted  lighting')  should  be  one- 
half  of  the  contract  price,  and  ha<!  offered  to  submit  the  matter  to 
arbitration.  The  company  had  offered  a  rehntc  of  *".0,  and  to 
make  a  rebate  for  the  .liine  quarter  based  upon  the  number  of 
unit*  of  current  not  supplied.  The  Council  has  decided  to  take  no 
further  stops  at  pre^nt,  but  to  abide  by  the  offer  already  made. 


Stockton-on-Tees. — The  T.C.  has  decided  that  it  is  not 
at  present  advisable  to  make  any  alteration  in  the  existing  prices 
for  current. 

Tonpiay. —  Proposeh  Loans. — The  1j.(  J.B.  has  informed 
the  T.C.  that  it  is  prepared  to  sanction  loans  of  £1,577  and  £3,618 
for  liabilities  actually  incurred,  but  it  proposes  to  defer  the  issue 
of  its  consent  until  it  has  been  decided  what  other  sums  could  be 
included. 

Turton. — Street  Lighting. — The  U.D.C.  has  decided 

that  the  electric  street  lamps  be  reduced  from  100  c.P.  to  60  c.P. 
during  the  ensuing  season. 

Materfoi'd. — E.L.  ScHEiiE. — In  reference  to  the  ap- 
plication of  the  Corporation  for  sanction  to  a  loan  of  £30,000  for 
an  electric  lighting  scheme,  the  L.G.B.  states  that  the  scheme 
submitted  may,  from  an  engineering  point  of  view,  be  regarded  as 
satisfactory,  but  having  regard  to  the  present  restrictions  on  bor- 
rowing by  local  authorities,  the  matter  is  one  which  must  be 
postponed. — Frefnian's  Journal. 

\*'ednesl)ur,v. — Plant  Extension,  &c. — The  accounts 

of  the  electricity  undertaking  for  the  year  ended  March  31st  show 
a  loss  of  £116.  The  Electricity  Committee  recommends  the  pur- 
chase of  additional  plant  for  the  King's  Hill  sub-station,  at  a  cost 
of  £l,.iS0,  also  an  expenditure  of  £420  for  mains,  and  an  applica- 
tion is  to  be  made  to  the  L  G.B.  for  sanction  to  a  loan  of  £2,000. 
The  Committee  also  recommends  an  additional  expenditure  of 
£815  on  mains  extension  at  King's  Hill. — Birmingham  Daily 
Post. 

Wimbledon. — Year's    Working. — During    the    year 

ended  March  31st  last,  the  electricity  undertaking  sold  8.569.217 
units,  as  compared  with  3,367,517  units  in  the  previous  year.  The 
output  sold  included  1,369,3."<2  units  for  power  and  lighting.  The 
consumers  numbered  7,041  (1,15.5  being  supplied  on  the  "  fixed  price 
light'  s.ystem),  and  the  total  connected  load  was  9,850  KW.  ;  the 
generating  plant  capacity  was  4,825  KW.,  and  the  maximum  load 
2,120  KW.,  this  latter  being  slightly  lees  than  in  the  previous  year. 
The  total  revenue  was  £38,668,  and  the  gross  profit  £19,608  ;  the 
net  profit  carried  forward  was  £2,184.  The  balance  of  the  sus- 
pense account  carried  forward  amounts  to  £7,840,  while  the  reserve 
fund  stands  at  £14,906. 

We  note  that  in  Wimbledon  there  are  1,155  consumers  connected 
on  the  "fixed  price  light '  system,  which  was  referred  to  in  onr  issue 
of  May  15th,  191 1  ;  these  are  practically  all  very  small  consumers, 
and  their  connected  load  is  138  KW.,  while  the  revenue  derived 
from  them  is  nearly  £7  per  connected  KW.,  as  against  only  £33 
per  KW.  connected  from  ordinary  private  lamps,  motors,  radiators, 
&c.,  and  about  £4  per  KW.  of  total  connected  load  including  public 
lighting.  These  figures  are  evidence  of  the  possibilities  of  the 
small  consumer,  if  suitable  means  are  adopted  for  supplying 
this  class  of  load. 

Wolverhampton. — Year's   Working. — The  accounts 

of  the  Corporation  electricity  undertaking  for  the  year  ended 
March  31st  last  show  a  gross  profit  of  £28,631,  as  compared  with 
£27,436  in  the  previous  year  ;  the  net  profit  was  £7,444,  as  com- 
pared with  £8,676  ;  £2,215  has  been  transferred  to  the  relief  of 
rates,  and  £5.229  to  the  reserve  fund.  The  total  income  shows  an 
increase  of  £1,862.  The  number  of  uuits  sold  was  13,126,271, 
an  increase  of  112,357  over  the  previous  year.  During  the  year 
981  H.P.  in  additional  motors  were  added,  the  total  H.r.  of  motors 
now  connected  being  9,745,  while  in  connection  with  heating  and 
cooking,  apparatus  absorbing  980  h.p.  was  connected.  The  total 
cost  of  production  per  unit  sold  was  '551  d.,  coal  costing  '220d. 
The  maximum  load  was  6,260  kw.,  and  the  connected  load  about 
14,000  KW.     The  balance  of  the  reserve  fund  stands  at  £17,806. 


TRAMWAY  and  RAILWAY  NOTES. 


.iuslralia.  —  The  construction  of  the  Sydney  City 
Railway  is  to  be  commenced  as  soon  as  the  scheme  has  received  the 
sanction  of  Parliament.  Electric  traction  will  be  u'ed,  and  it  is  in- 
tended to  connect  with  North  Sydney  and  the  Nelson's  Point 
Railway. 

The  estimated  cost  of  wiring  from  the  present  Nelson's  Point 
terminus  to  Homsby  is  £108,000  ;  in  addition,  further  expendi- 
ture will  1)0  necessary  to  provide  rolling  stock,  transmission  lines 
and  sub-stations.  The  question  of  funds  for  the  electrification  of 
the  Nelson's  Point-Hornsby  Railway  is  to  be  considered  in  con- 
nection with  the  next  loan  estimates. — Siiiini<i/  llaihi  TtU'gniph. 

The  Victorian  Railway  Commissioners  have  stated  oHicially  that 
they  have  no  intention  at  present  to  supply  energy  frc  m  the  Newport 
power  house  for  commercial  purposes.  The  power  house  is  designed 
as  part  of  the  suburban  railway  eteotrifiostion  scheme  for  the 
needs  of  the  railways  only,  and  it  is  not  considered  there  will  be 
any  surplus  available  for  commercial  purposes.— .Vi»/froi/r»c  Aqt. 

Riirnlcy. — The  Tramways  Committee  has  decided  that 
all  persons  engaged  upon  the  manufacture  of  munitions  he  allowed 
the  privilege  of  travelling  on  the  local  oars  by  workmen's  dis- 
count tickets  at  any  time  during  the  week. 

(ri'irti:!>i«d  on  pagf  211,1 
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ROBERT    HAMMOND, 


By  the  death  of  Mr.  Robert  Hammond,  on  August  5th,  the 
electrical  engineering  industry  has  been  deprived  of  one  of 
its  most  popular  and  influential  members.  Mr.  Hammond 
possessed  a  personality  which  rendered  him  unique  amongst 
his  fellows — bluff,  hearty,  sympathetic,  and  courteous,  with 
a  keen  sense  of  humour  and  a  ready  wit ;  he  was  a  fluent 
speaker,  with  a  powerful  voice,  and  his  speeches  always 
commanded  the  interest  and  attention  of  his  audience. 
He  took  a  prominent  part  in  public  affairs,  particularly  in 
connection  with  the  Institution  of  Electrical  Engineers,  of 
which  he  was  Honorary  Treasurer  for  neurly  13  years,  and 
his  administration 
of  the  funds  of  the 
Institution  was 
marked  by  sound 
finance  and  com- 
mercial acumen  of 
the  highest  order. 
Born  in  1850  at 
Waltham  Cross,  he 
became  ;in  iron- 
master and  estab- 
lished works  at 
Middlesbrough,  but 
on  the  introduction 
of  electric  lighting 
he  entered  this  new 
field  with  charac- 
teristic energy,  and 
was  the  first  to 
obtain  a  concession 
from  the  Anglo- 
American  I.rnsh 
Co.  for  the  ex- 
ploitation of  their 
system  in  this 
country.  His  first 
essay  in  electric 
lighting  was  carried 
out  in  1880  at 
the  iron-works  of 
Messrs.  Bernhard 
Samuelson  &  Co., 
of  Middlesbrough, 
where  he  installed 
a  number  of  arc 
lamps  near  the 
blast  furnaces  ;  in 
the  following  year 
he  lighted  the  rail- 
straightening  de- 
partment of  Messrs. 
Bolckow,  Vaughan 
and  Co.,  entirely 
at  his  own  risk, 
to  enable  a  night 
shift  to  be  run,  and 
this  enterprise  was 

so  successful  that  many  other  firms  immediately  invited  him 
to  install  arc  lamps  in  their  works. 

In  October,  1881,  Mr.  Hammond  laid  down  what  he 
claimed  was  the  first  public  lighting  station  in  this  country 
where  arc  and  incandescent  lamps  were  fed  from  a  high- 
pressure  circuit,  using  a  Brush  dynamo  which  gave 
10  amperes  at  2,000  volts.  This  was  at  Chesterfield.  In 
the  same  year  he  gratuitously  installed  electric  lamps  in  the 
streets  of  York,  during  the  visit  of  the  British  Association 
to  the  city,  and  a  public  lighting  scheme  was  put  in  hand  at 
Cockermouth. 

Mr.  Hammond  also  lighted  an  exhibition  at  Brighton 
in  the  winter  of  1881  with  Brush  arc  lamps,  under  the 
charge  of  Mr.  Arthur  Wright,  and  at  the  request  of  certain 
local  tradesmen  he  subsequently  installed  the  plant  on  a 
permanent  basis  and  commenced  the  public  supply  of  elec- 
tricity in  February,  1882  ;  this  undertaking  shares  with 
a   station   established   by  the  Edison  Co.  at  the  Holborn 
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Viaduct  the  honour  of  being  the  first  of  its  kind,  supplying 
electricity  for  arc  and  incandescent  lighting  to  private  con- 
sumers, but,  unlike  the  Holborn  venture,  which  expired 
after  a  brief  and  troubled  existence,  it  continued  in  operation 
for  13  years,  and  eventually  was  purchased  by  the  Brighton 
Corporation  in  18'.I4.  It  is  interesting  to  note  that  the 
supply  was  carried  on  for  some  years  with  bare  overhead 
wires  at  2,000  volts ;  incandescent  lamps  were  run  in 
parallel-series,  as  at  Chesterfield. 

ilr.    Hammond   was  also  responsible  for  the  electricity 
works     which     were     inaugurated     at      Eastbourne    and 

Hastings  in  1882  ; 
underground  mains 
were  used  at  East- 
bourne under  an 
agreement  with  the 
Corporation,  which, 
as  a  matter  of  fact, 
was  entirely  idlra 
vires  ;  in  18'J0, 
however,  the  light- 
ing company  ob- 
tained a  provisional 
order.  Mr.  H.  M. 
Sayers  was  the  first 
engineer  at  East- 
bourne, and  later 
became  chief  en- 
gineer of  the  works 
laid  down  for  an 
English  company  by 
Mr.  Hammond,  at 
Madrid.  The  gene- 
rating plant  con- 
sisted, as  usual,  of 
Brush  arc  dynamos, 
driven  by  semi- 
portable  engines  ; 
but  in  1880  the 
alternating  -  current 
system  was  intro- 
duced, with  Lowrie- 
Hall  alternators  and 
transformers,  the 
latter  being  made 
at  the  Eastbource 
works,  and  the 
success  of  this 
plan  put  an  end 
to  the  series- 
parallel  group- 
ing system.  Both 
the  Eastbourne 
and  the  Hast- 
ings undertakings 
were  eventually 
purchased  by  the 
local  authorities. 
From  the  foregoing  it  will  be  seen  that  ilr.  Hammond 
occupied  a  prominent  position  in  the  front  rank  of 
pioneers  of  the  electrical  engineering  industry  ;  moreover, 
he  claimed  to  be  the  author  of  the  first  book  on  the 
electric  lighting  of  private  houses,  and  the  first  in  Europe 
to  light  his  own  house  with  electricity  throughout.  His 
activities,  however,  were  not  confined  to  innovation.  Com- 
mencing practice  as  a  consulting  engineer,  he  was  respon- 
sible for  the  design  and  erection  of  a  large  number  of  elec- 
tricity works  in  the  United  Kingdom,  of  which  the  principal 
were  those  at  Leeds,  Hackaey,  and  Dublin,  as  well  as  feyeral 
foreign  undertakings.  He  also  acted  as  consulting  engineer 
for  a  number  of  electrical  tramways.  Most  of  his  work, 
which  involved  the  expenditure  of  several  millions  sterling, 
was  carried  out  in  conjunction  with  municipalities,  and  he 
WHS  credited  with  the  possession  of  persuasive  faculties 
which  enabled  him  to  convince  the  most  sceptical  town 
councillor  of  the  soundness  of  his  proposals.     Another  role 
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in  which  he  was  particularly  successful  was  that  of  Parlia- 
mentary expert  witness,  in  which  capacity  he  took  a  large 
share  in  the  various  proposals  for  the  improvement  of  the 
electricity  supply  to  London  ;  and  as  expert  in  legal  actions 
and  arbitrations  he  undertook  heavy  responsibilities,  in  some 
important  cases  himself  acting  as  arbitrator. 

During  the  earlier  years  of  electric  lighting  he  paid  many 
visits  to  the  United  States  for  the  purpose  of  studying 
electrical  developments  there,  and  he  travelled  extensively 
also  on  the  Continent  and  in  South  Africa.  In  11)05  he 
read  an  important  paper  on  the  distribution  of  electrical 
energy  on  the  Rand,  at  the  meeting  of  the  British  Associ- 
ation "at  .Johannesburg;  recognising  the  immense  possi- 
bilities of  the  district,  he  outlined  a  scheme  for  supply  on 
an  enormous  scale  at  O'Gd.  per  unit,  and  in  the  following 
year,  in  a  communication  to  us,  he  formulated  a  trenchant 
criticism  of  the  proposal  to  utilise  the  power  of  the  Victoria 
Falls  on  the  Zambesi  River,  700  miles  away.  It  is  interesting 
to  note  that  the  hydraulic  scheme  was  abandoned,  and 
a  huge  power  station  was  erected  at  Vereeniging,  the 
site  which  he  put  forward  in  his  B.A.  paper  as  the  most 
suitable  for  supplying  the  Rand. 

In  1002  Mr.  Hammond  took  his  son,  Jlr.  R.  W.  Hammond 
(who  is  now  on  active  service  as  Captain  in  the  Public  School 
BattaUon  of  the  Royal  Fusiliers)  into  partnership,  and  the 
style  of  the  firm  became  "  Robert  Hammond  and  Son." 

Perceiving  the  necessity  of  making  provision  for  the  train- 
ing of  students  in  electrical  engineering,  as  long  ago  as  1882 
Mr.  Hammond  established  a  school  called  the  "  Hammond 
Electrical  Engineering  College"  ;  iu  1889  the  functions  of 


this  institution  were  taken  over  by  the  Electrical  Standard- 
ising, Testing  and  Training  Institution  ("  Faraday  House  "), 
in  the  management  of  which  from  the  first  he  played  an 
important  part.  He  was  a  Member  of  the  Institutions  of 
Civil,  Mechanical,  and  Electrical  Engineers,  as  well  as  of  the 
Association  of  Consulting  Engineers  and  of  the  South  African 
Institution  of  Engineers.  An  ardent  politician,  he  was  a 
member  of  the  leading  Liberal  clubs,  and  of  the  Whitehall 
Club,  which  is  the  home  of  many  electrical  engineers.  He 
was  the  author  of  many  papers  and  addresses  before  the 
Institution  of  Electrical  Kogineers  and  other  societies, 
and  was  an  enthusiastic  statistician  ;  in  pursuit  of  this 
hobby,  as  "Chesterfield  .Junior  "he  conducted  in  Lif/htning 
a  detailed  analysis  of  the  costs  of  production  of  electricity  in 
liritish  works.  His  paper  on  the  "  Cost  of  Generation  and 
Distribution  of  Electrical  Energy,"  read  in  1898  before  the 
I.E.E.,  contained  an  enormous  mass  of  data,  which  he 
classified  and  discussed  in  masterly  style.  His  stalwart 
presence  and  his  rugged  eloquence  will  be  sorely  missed  at 
the  meetings  of  the  Institution,  and  his  innumerable  friends 
will  long  mourn  the  loss  of  his  hearty  good-fellowship  and 
cheery  greeting. 

The  funeral  took  place  on  Monday  last,  at  Golder's  Green 
Crematorium,  in  the  presence  of  relatives  and  a  large  gathering 
of  friends,  amongst  whom  were  noted  Sir  John  Snell,  Dr. 
Alex.  Russell, and  Messrs.  J.  H.  Rider,  W.  M.  Mordey,  Spencer 
Hawes,  John  May,  F.Inoe,  H.  M.  Sayers,  A.  H.  Preece,  Frank 
Gill,  J.  E.  Kingsbury,  A.  A.  Campbell-Swinton,  A.  M.  Sillar, 
Alex.  Siemens,  H.  W.  Wyld,  Sydney  Sharp,  A.  W.  Heaviside, 
W.  P.  Nicholas,  and  Wm.  Soper. 


A    JAPANESE    RAILWAY    ELECTRIFICATION. 


boiler  plant  was  constructed  in  Japan,  and  local  coal  is  used. 
The  current  generated  at  the  power  house  is  led  to  two 
sub  -  stations  through  underground  armoured  cables,  and 
stepped  down  to  24(>  volts  by  transformers,  to  be  converted 
to  direct  current  at  a  pressure  of  (550  volts,  by  means  of 
four  450-KW.  rotary  converters.  Each  sub-station  has  been 
provided  with  a  stand-by  in  the  form  of  a  buffer  battery  of 
312  cells  having  a  capacity  of  1,322  ampere-hours,  in  eon- 
junction  with  a  100-KW.  Pirani  booster,  which  arrangement 
is  also  of  service  in  dealing  with  peak   loads. 

The  comparatively  low  pressure  of  650  volts  was  chosen 
mainly  on  account  of  the  difficulty  of  securing  satisfactory 


An  important  step  towards  the  electrification  of  Japanese 
trunk  lines  was  taken  with  the  adoption  of  electric  opera- 
tion on  the  Usui-Toge  Railway,  a  line  crossing  the  chain  of 
mountains  some  120  km.  to  the  north-west  of  the  metro- 
polis and  passing  through  20  tunnels. 

In  order  to  overcome  the  difference  in  level  of  500  m.  iu 
a  track  length  not  exceeding  11  km.,  the  J^sui-Toge  line  is 
designed  as  a  single-track  mixed  adhesion  and  rack  railway, 
on  the  Abt  rack  principle ;  the  rack  system,  apart  from  the 
approaches,  is  constructed  with  a  gradient  of  1  :  15,  and  the 
adhesion  sections  with  a  maximum  gradient  of  1  :  40.    In  the 
centre  of  the  line  the  only  turn-out  is  situated  on  a  stretch  of 
level    ground   125   m. 
in     length,      confined 
between     two      rocky 
ridges.    The  maximum 
train  length  is  deter- 
mined by  the  length  of 
this    turn-out,    which 
has      no      continuous 
rack.     The  line   is  of 
the  standard  Japanese 
gauge  of  3i  ft.,  with 
rails    30   kg.   per  m., 
and  the  iron  sleepers, 
to  which  the  triple-bar 
rack  is  also  fixed,  are 
placed    80  cm.    apart 
and  anchored. 

The  electrical  energy 
for  the  whole  plant  is 
obtained  from  a  power 
station  specially  erected 
in  the  neighbourhood 
of  Yokogawa.  Three 
vertical  1.0(»0  -  K\v. 
Curtis  turbo  -  genera- 
tors built  by  the  (i.E. 
Co.  (New  Yorkj  have 

been  installed  andM  Elkotkic  Tii\i.n,)Usui-Toui:  Raii-wav,  .Tapan. 

supply  current  atO.OOitJ  | 

volts  and  50  cycles,  while  exciting  current  is  provided  by  two 
75-KW.  125-v.  exciters,  directcoupled  to  vertical  steam  engines. 

Steam     is    supplied    by   eight  water-tube  boilers,  fitted 
with    superheaters    and    automatic    stokers.       The   whole 


insulation  in  the  narrow  tunnels,  which  made  the  adoption 
of  a  ii.T.  overhead  line  impossible.  On  the  other  hand, 
with  the  outputs  and  currents  in  (piestiou  only  the  third 
rail  system  could  be  considered  for  the  rack  section  of  the  line. 
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(In  the  side  tracks,  at  the  stations  of  Yokogawa  and 
Karuizawa,  where  the  installation  of  a  third  rail  would  have 
been  difficult  owius;  to  the  intricacy  of  the  points  and  cross- 
ings, and  no  heavy  currents  have  to  be  transmitted,  the 
current  is  collected  from  an  overhead  line  having  a  section 
of  10(1  sq.  mm.  The  form  of  suspension  adopted  is  the  well- 
known  catenary 
system,  a  special 
messenger  cable 
being  employed. 
The  overhead  line 
is  fed  by  four  insu- 
lated feeder  cables 
connecting  each 
converter  station 
with  the  line,  which 
is  carried  on  wooden 
masts  in  the  open 
and  on  insulators 
in  the  tunnels  ;  the 
current  is  returned 
through  the  rails 
and  special  cables 
laid  beside  the 
track. 

The  electric  loco- 
motives are  de- 
signed on  what  is 
known  as  the 
mixed  system,  i.e.,  with  separate  drives  for  adhesion 
and  rack  operation  respectively,  and  will  haul  a  train  of 
90  tons,  or,  when  two  locomotives  are  used,  a  double  train 
of  180  tons,  on  a  gradient  of  67  per  cent.,  at  a  speed  of 
about  16  km.  per  hour. 

The  drive  is  effected  by  elevated  motors  and  parallel-crank 
mechanism,  this  arrangement  being  entailed  by  the  con- 
siderable output,  as  well  as  by  the  design  of  the  locomotives 
for  rack  running.  The  weight  of  the  locomotive  (42,000  kg.) 


GENEKA.L  View  of  Locomotive. 


allows  carrying  springs  of  sufficient  resilience  to  be  used, 
thus  protecting  the  sensitive  electric  apparatus,  which  would 
otherwise  be  exposed  to  heavy  shocks. 

The  inside  frame  also  carries  the  driving  motor  for  the 
rack  gear,  which  is  partly  spring  supported.  The  motor  is 
free  to  rotate  in  a  cast-steel  trestle  on  the  inside  frame,  and, 

-     ■ .,     like    the    adhesion 

motor,  works  on 
to  toothed  wheel 
gearing,  and  thence 
through  a  connect- 
ing rod  directly 
on  to  a  driving 
pinion  axle.  The 
two  axjes  are  con- 
nected together  by 
coupling  rods.  The 
cranks  are  set  at 
an  angle  of  90°, 
as  in  the  case  of 
the  adhesion  drive. 
Both  motors  are 
subdivided,  the 
upper  half,  like 
the  armature,  being 
lifted  and  fitted  by 
means  of  a  crane. 

A  friction  clutch, 
which  slips  on  a 
given  torque  being  exceeded,  is  fitted  between  the  armature 
shaft  and  the  pinion  and  protects  the  driving  gear,  which  is 
rigidly  coupled  by  the  rack  and  the  driving  pinions,  in  the 
case  of  sudden  jerks,  short-circuits,  &c. 

The  current  is  collected  from  the  underside  of  the  third 
rail  by  sliding  shoes,  fixed  at  the  front  and  rear  of  the 
locomotive.  Two  trolley  collectors  (one  for  each  direction 
of  travelling)  are  provided  on  the  roof  of  the  the  locomotive, 
for  the  overhead  line  of  the  side  tracks. 


Views  showing  Tunnel  Entrance  before  and  after  Electrification. 


is  distributed  nearly  uniformly  over  three  adhesion 
driving  axles ;  the  output  of  each  motor  is  350  h.p.,  at 
650  R.p.M. 

The  motor  intended  for  adhesion  operation  is  firmly  fitted 
into  the  spring-suspended  main  frame  of  the  locomotive,  and 
works  through  a  cog-wheel  transmission  of  1  :  ()'4  on  to  the 
intermediate  shaft,  and  thence  through  a  parallel-crank 
mechanism  on  a  loose  shaft  firmly  mounted  in  resilient 
frames,  whence  the  last  drive  is  effected  by  means  of 
connecting  rods. 

The  two  driving  pinions  are  mounted  on  the  inside  frame, 
which  is  firmly  mounted  on  two  axles.     This  arrangement 


The  motors  of  the  locomotive  are  controlled  by  a  set  of 
32  contactors,  arranged  in  side  compartments  lined  with 
asbestos.  The  contactors  and  the  reversing  switch  in- 
stalled on  one  side  of  the  locomotive  are  worked  by  an  80- 
volt  auxiliary  circuit  from  a  battery  of  40  cells.  When  this 
battery  is  exhausted  it  is  replaced  at  special  charging  stations. 

The  adhesion  motor  when  on  the  adhesion  section  is  used 
exclusively  for  the  operation  of  the  locomotive.  The  rack  motor 
at  the  same  time  runs  idle,  at  a  speed  approximately  equal  to 
that  of  the  adhesion  motor,  thus  allowing  the  locomotive  to 
change  to  rack  operation  when  running  at  considerable  speed. 

Synchronism   between   the   loaded  motor   and   the   rack 
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motor  running  idle  is  obtained  by  the  field  of  the  latter 
being  in  series  with  the  field  and  armature  of  the  adhesion 
motor,  while  the  armatures  of  the  two  motors  are  connected 


RiGiD^lNsiDE  Frame  of  Locomotive. 

up  in  parallel.  The  conditions  determining  speed  are  the 
Karae  for  both  motors,  pressure  drop  and  armature  reaction 
being  neglected. 

A  small  resistance  connected  up  to  the  armature  of  the 
rack  motor  partly  compensates  for  the  practically  rigid 
coupling  ;  this  is  indispensable,  as  on  switching  in  the 
current,  while  the  adhesion  motor  is  running,  a  considerable 
slackening  of  speed  would  otherwise  take  place,  the  adhesion 
motor  armature  being  short-circuited  through  the  idle  rack 
motor  armature,  while  running  in  a  strong  field. 

The  same  resistance  also  gives  the  system  the  elasticity 
required  in  respect  of  the  wear  of  the  uncoupled  wheels, 
and  thus  facilitates  the  entrance  on  to  the  rack  section. 


resistances  the  distribution  of  load  between  the  two  motors, 
which  varies  according  to  the  wear  of  the  running  wheel 
diameter,  is  adjusted  as  required. 

The  first  six  positions  of  the  controller  are  used  to  actuate 
the  electric  brake.  In  the  case  of  the  short-circuit  brake, 
which  is  always  used  in  travelling  downhill,  the  armature  of 
one  of  the  motors  is  connected  up  in  series  with  the  field  of 
the  other  motor  and  a  set  of  resistances.  This  "  crossed  " 
brake  connection  ensures  absolute  security  in  braking 
eflfect,  irrespective  of  the  position  of  the  reversing  switch. 

The  current  generated  is  converted  into  heat  in  the 
resistances  which  serve  for  starting. 

The  arrangement  of  connections  on  the  locomotive  pre- 
vents the  rack  motor  from  being  switched  in  on  the 
adhesion  track,  so  as  to  race  as  a  series  motor  working 
under    no    load.       This    is    effected    by    a    relay    which 


FltONT    Vll.W    OK    i/OCOiMOTIVK,    SlIOWINO    VACUUM    PUMPS. 

The  motors  are  worked  on  the  rack  section  in  ordinary 
Bcries-jiarallcl  connection,  with  l.'^i  starting  Htcps.  During 
the  first  nine  stcpK  the  motors  are  arranged  in  HcricH.  anil 
(Inring  the  remainder  in  ])iiriill('l  :  on  the  ninth  ami  liftcentli 
steps  the  motor  fields  arc  shunted.     By  altering  the  shunt 


350-H.p.  Teaction  Motok,  Usui-Togk  Railway. 

interrupts  the  controlling  circuit  of  the  contactors 
carrying  the  travelling  current,  and  at  the  same  time  actuates 
the  vacuum  brake  of  the  whole  train  whenever  the  "  group  " 
drum  on  the  adhesion  section  is  not  adjusted  to  "  A."  The 
relay  in  this  case  receis'es  current  through  a  switch  on  the 
roof  of  the  locomotive,  which  is  actuated  by  a  stop  provided 
on  the  track  besides  each  rack  entrance.  If  the  "group" 
drum  is  adjusted  to  "  a,"  another  relay  prevents  the  former 
from  working. 

Each  locomotive  has  been  equipped  with  two  cable  drums 
each  carrying  about  (In  m.  of  cable.  This  arrangement 
allows  two  locomotives,  at  the  lower  end  and  in  the  centre 
of  the  train  respectively,  to  be  coupled  together  electrically, 
so  as  to  be  controlled  from  one  driver's  cibin. 

The  pneumatic  brake  generally  used  in  the  case  of  steam- 
operated  rack  locomotives  has  been  replaced  by  a  short-circuit 
brake,  working  as  described,  on  amply  designed  resistances  ; 
this  brake,  on  going  downhill,  is  assisted  by  a  vacuum  brake, 
in  addition  to  which  a  hand-brake,  combined  with  the  levers 
of  the  viicuum  brake  and  a  hand-operated  hand-brake  working 
on  the  ilrivin;;  pinions,  has  been  provided. 

The  vacuum  is  generated  by  two  vacuum  pumps  fitted  in 
the  front  of  the  locomotive,  one  of  whicli  works  permanently 
ata  low  speed,  while  the  locomotive  is  in  motion,  thus  maintain- 
ing the  vacuum,  and  is  only  oiK-rated  at  full  speed  in  order  to 
release  the  brake  (piickly.  The  other  pump  serves  as  stand-by. 

The  loamiotives  above  described  have  been  in  operation 
for  nearly  two  years.  .After  overcoming  a  few  initial  difli- 
culties  in  connection  with  the  ])araliel-crank  mechanisms, 
electric  operation  has  been  going  on  (piite  smoothly,  and  the 
excellent  results  obtained  in  the  service  have  induced  the 
.liipaneso  Kailway  Department  to  consider  the  electrification 
of  other  lines. 
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TRAMWAY  and  RAILWAY  NOTES. 


(  Continued  from  page  20t;.) 

Continental. — Italy. — By  recent  Royal  Decrees  the 
following  electric  tramway  Bohemes  have  been  authorised  ;— 
Lea  Tramways  Florentins,  three  extensions  in  the  city  of  [lorence  ; 
Municipality  of  Milan,  two  extensions  and  the  conversion  to  double 
track  of  an  existinfr  line  ;  Sooieta  Anonima  Livorneee,  construc- 
tion and  working  of  an  electric  funicular  tramway  for  passengers 
and  goods  from  a  point  near  the  city  of  Leghorn  to  the  Santuario 
della  Madonna  di  Montenero  ;  Societa  Anonima  Tramviee  Ferrovie 
Elettriche  di  Roma,  construction  and  working  of  a  branch  from 
the  existing  Gsnzano-Velletri  tramway  to  Lanuvio  CCivita 
Lavinia)  ;  .Societa  Romana  Tramways  Omnibus,  construction  and 
working  of  a  branch  from  the  existing  urban  tramway  at  Porta 
Cavalleggeri  to  Madonna  del  Riposa  ;  the  firm  of  Marsaglia  (Ditta 
Marsaglia).  conceBsion,  without  subsidy,  for  an  electric  tramway 
from  San  Remo  to  Ospedaletti  and  Taggia  ;  and  the  Societa  Tramvia 
Elettrica  OlEda,  construction  and  working  of  an  electric  tramway 
from  Offida  Castel  di  Lama  to  the  city  of  Offida. 

Dublin.— Peteol-Electric  Traciion.— The  Dublin 
and  Blessington  Tramway  Co.  has  introduced  the  first  petrol- 
electric  oar  used  in  Ireland.  It  is  well-appointed,  lighted  by  elec- 
tricity both  inside  and  out-side.  and  h&i  seating  accommodation  for 
75  passengers.  The  current  is  generated  by  a  fio-KW.  petrol- 
electric  set  in  the  motorman's  compartment,  but  the  car  can,  if 
necessary,  run  over  the  Dublin  United  Tramways  system — in  which 
case  the  motors  are  supplied  from  the  trolley  wire  in  the  usual  way. 
Other  cars  of  the  same  type  will  shortly  be  introduced  on  the 
Bleseington  route. 

Manchester. — War  Bonuses. — The  Tramways  Com- 
mittee was  paying  £7, 142  per  year  in  war  bonuses,  prior  to  the 
recent  award  of  the  Government  Committee  on  Production,  and 
that  is  now  to  be  raised  to  about  £17,000  under  the  award.  To 
have  acceded  to  the  request  of  the  workers  would  have  meant 
an  expenditure  of  over  £20,000  per  annum. 

Wab  Services, — The  collections  on  the  traracars,  which  have 
now  been  suspended  for  a  time,  have  realised  nearly  £14,000  for 
various  relief  funds.  The  enlistments  from  the  tramway  depart- 
ment number  2,000  ;  the  holidays  of  the  present  employes  are 
postponed,  and  staffs  are  having  to  work  overtime  to  deal  with  the 
work.  In  the  electricity  department  there  have  been  320  enlist- 
ments, and  the  office  staff  is  having  to  work  late  every  night. 

Rochdale. — The  construction  of  the  new  car-shed  is  to 
be  hung  up  for  some  months.  An  arrangement  was  proposed 
whereby  the  contractors  would  go  on  with  the  work,  themselves 
defraying  the  expense,  and  they  were  to  be  reimbursed  at  the  end 
of  the  war.  It  now  appears  that  the  contemplated  arrangement 
has  fallen  through. 

Salfonl.— War  Bonuses,  &c. — The  Tramways  Com- 
mittee has  agreed  to  allow  Red  Cross  nurses  serving  in  local 
military  hospitals  to  use  the  cars  free  during  the  period  of  the 
war.  A  war  bonus  of  2p.  each  per  week  has  been  granted  to 
inspectors,  timekeepers  and  receiving  clerks  in  receipt  of  38s. 
per  week  or  less,  with  a  f  maUer  amount  to  those  receiving  over 
38b.  and  under  403.,  sufficient  to  raise  the  normal  weekly  wage 
to  40i. 

Worcester. — Electric  Vehicle.  —  The  Electricity 
Committee  has  recommended  the  purchase  of  a  3-ton  Edison  lorry, 
but,  according  to  the  Com  mercial  Motor,  the  matter  has  been  referred 
back  for  further  discussion. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Australia. — Next  year's  estimates  provide  for  the  instal- 
lation of  more  automatic  telephone  systems  in  Melbourne  and 
Sydney.  The  amount,  according  to  the  Postmaster-General,  will 
be  £220  UOO.  No  more  switchboards  of  the  existing  type  wUl  be 
erected  in  these  cities. 

Italy. — Certain  modifications  were  made  in  the  tele- 
graphic service  when  the  mobilisation  of  the  Italian  army  was 
ordered  towards  the  end  of  May.  Telegrams  within  Italy  and 
Libya  must  be  in  Italian.  Those  coming  from  or  directed  to 
foreign  countries  must  be  in  clear  language  and  in  French  or 
English.  AU  telegrams  are  accepted  at  sender's  risk,  and  no 
claims  or  reimbursements  for  any  reason  are  admitted.  In  internal 
telegrams  the  use  of  telegraphic  addresses  and  signatures  is 
allowed.  The  Post  Office  recommends  that  letters  be  posted  open, 
in  order  to  facilitate  the  work  of  censorship.  Insured  letters  will, 
as  heretofore,  be  accepted  closed  and  sealed.  For  money  remit- 
tances the  use  of  the  P.O.  order  is  recommended. 

South    America, — From     statistics    drawn    from    an 

American  source,  published  in  the  R^rista  de   Corrms  >j  Telegra/os, 
it  appears  that  the  number  of  telephones  in  January,  1914,  in. 


Central  and  South  America  was  as  follows  :— Argentina,  74,296 
apparatus:  Mexico,  41.861  ;  Brazil,  39,183:  Chile,  19,708:  Cuba, 
16,097  :  Uruguay,  13,589  :  Venezuela,  r).029  ;  Peru,  4,000  ;  Colombia, 
3,177  :  Ecuador,  2,926  :  Panama,  2,635  :  Bolivia,  2,500  ;  Guate- 
mala, 1,769  ;  San  Salvador,  1,728.  Argentina  thus  holds  the  first 
place  with  32  per  cent,  of  the  total  number  of  apparatus.  The 
three  States  having  the  largest  siiinx  invested  in  telephones  are  : — 
Argentina,  £3.246,800  ;  Brazil,  £2.2r.l,:iOO;  and  Mexico,  £1,OS1,700. 
The  revenues  from  these  three  premier  States  were  as  follows  :— 
Argentina,  £1,937,000;  Brazil,  £1,139,500;  and  Mexico,  £49,400: 
and  the  extent  of  their  networks  142,153  miles  in  the  case  of 
Argentina,  49,169  miles  in  that  of  Mexico,  and  38,304  in  that  of 
Brazil,  the  next  in  order  being  Chile  with  23,000  mileF.  The 
yearly  volume  of  messages  was:  Argentina,  10,628,000;  Chile, 
5,900,000  ;  Mexico,  5,285,000  ;  and  Brazil,  4,300,000. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 

Australia.— Adelaide.— September  1st.  Condensers, 
testing  sets,  rheostats,  Morse  sounders,  and  Wheatstone  trans- 
mitters for  the  P.M.G.     See  "  Official  Notices  "  July  23rd. 

Perth.— August  25th.  Common-battery  telephones,  for  the 
P.M.G.     See  "  Official  Notices  "  July  30th. 

September  29th.  Telephone  switchboard  parts,  for  the  P.M.G. 
See  "Official  Notices"  July  30th. 

Sydney.— September  13th.  Council,  a.c.  and  D.C.  electric 
motors.   Specification  (lOs.  fid.)  from  E.L.  Department,  Town  Hall." 

September  fith.  Metropolitan  Board  of  Water  Supply  and 
Sewerage.  Centrifugal  pumps  and  electric  motors  at  Richmond 
pumping  station.*     Acting  Secretary,  341,  Pitt  Street,  Sydney. 

August  26th.  Telephone  parts,  switchboard  parts,  coal-tar 
composition,  soldering  solution,  and  tape,  for  the  P.M.G. ' 

September  23rd.  Condensers,  galvanometers,  relays,  and 
sounders,  also  incandescent  electric  lamps,  for  the  P.M.G.'s  Dept. 
See  "  Official  Notices  "  to-day. 

October  25th.  Six  electrically-operated  wharf  capstans,  for  the 
Sydney  Harbour  Trust.  Forms  of  tender  from  the  Engineer-in- 
Chief,  Harbour  Trust  Offices,  Circular  Quay. 

Melbourne.  — September  29th.  Fuse  blocks  (.complete  and 
spare  porcelain  bases  and  fuse  clips)  for  the  Victorian  Railway 
Commissioners.  Particulars  at  the  Contractors'  Room,  Spencer 
Street. 

Hawthorn. — November  30th.  Refuse  destructor  plant,  for  the 
Hawthorn-Malvern-Camberwell  and  Kew  Destructor  Trust.  Speci- 
fication from  the  Trust  Engineer's  Office,  Town  Hall. 

Bristol.— August  23rd.  Corporation.  One  6,000-kw. 
three-phase  steam  turbo-alternator  with  condensing  plant.  See 
"  Official  Notices"  July  23rd. 

August  20th.  Electric  lighting,  base  supply  sheds,  Avonmouth, 
for  the  Corporation  Docks  Committee.  Mr.  T.  A.  Peace,  Engineer 
Cumberland  Road  (returnable  deposit  of  £1). 

£arby. — August  l(Jth.  Dynamo,  wiring.  &c ,  for  electric 
light  at  the  sewage  disposal  works,  for  the  U.D.C.  Mr.  J.  E. 
Aldersley,  Engineer  and  Surveyor  (returnable  deposit  of  £1  Is.). 

London.  —  H.M.  Oi-kice  of  Works.  —  August  13th. 
Twelve  months'  supply  of  incandescent  electric  lamps.  See 
"  Oificial  Notices  "  August  6th. 

August  20th.  Enamelled  electric  conduit  and  fittings.  See 
"  Official  Notices  "  to-day. 

L.C.C.— August  23rd.  Installation  (74  wiring  points,  93  lighting 
points)  at  Winchester  Street  Elementary  School,  Pentonville 
Road,  N.     See  "Official  Notices"  to-day. 

\ottin«-hani.— August  lOth.  Twelve  months'  supply 
of  coal  for  the  Electricity  Committee.  Specification  from  Mr. 
H.  J.  Talbot,  Electrical  Engineer. 

South  Africa.— Johannk.'^burit. — August  2.5th.     8,600 

drawn-wire  spiral  filament  traction  lamps,  spare  parts  for  tramoars, 
for  the  Municipal  t'ouncil.* 

September  25th.  For  the  T.C.  Two  turbo-alternator  sets,  con- 
densing plant,  awitchgear,  &c.  Specification,  &o.,  on  deposit  of 
£2  2s.,  from  Mr.  J.  H.  Dobaon,  General  Manager.* 

Spain.— Municipality  of  Cullera,  Province  of  Valencia. 
Installation  of  an  electric  lighting  system  for  that  town.  Some 
particulars  published  in  the  (,;io,'f'i  d,-  M,i,ln,l  may  be  inspected  at 
the  Board  of  Trade  Commercial  Intelligence  Branch  in  London. 

Specifications  for  the  items  marked  *  can  be  seen  at  the  Board 
of  Trade  Commercial  Intelligence  Branch  in  London. 


CLOSED. 

Aldershot.— The  U.D.C.  has  accepted  the  tender  of 
Messrs.  George  Kemp  k  Co.,  at  £89,  for  alterations  to  the  electricity 
station, 
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Australia. — The  Melbourne  City  Council  has  accepted 
the  following  tenders  for  the  Bleotricity  Department : — 

Babeook  &  Wilcox,  Ltl.— Pour  meohanicallyflrod  boilers,  £840. 
W.  *  V.  Avery,  Ltd.-Coal-weighinB  machine,  £2.740. 
fitrachan,  Murray  &  Shannan.— Two  fuel  economiBers,  £1,816. 
C.  W,  Webster.— Arc  lamp  carbons  of  Spanish  manufacture,  £B,431. 

—The  Age. 

Dartford. — The   Electricity   Committee  has  purchased 

the  following  quantities  of  coal  : — 

E.  J.  &  W.  Goldsmith,  Ijtd.— BOO  tons  Hetton  Wallscnd,  at  SVs.  per  ton. 
Beadla  Bros.,  Ltd.— 200  tons  Yorkshire  roueh  small,  at  35s.  63.  per  tod. 
John  Hudson  A  Co.,  Ltd.— Three  harRes  (210  tonsi  South  Hetton,  at  26s.  9d. 

per  ton. 
J.  Waddell  &  Sons.— 100  tons  Yorkshire  IJ-in.  rongh  small,  at  21s.  6d. 

per  ton,  and  100  tons  Yorkshire  1  J-in.  rough  small,  at  25b.  63.  per  ton. 

(.Ilasg'ow. — The  T.C.  Committee  on  Tramway  Works  and 
StorPs  recommends  the  acceptance  of  the  following-  offers  : — Blinds 
for  Govan  depot,  Messrs.  John  Bryden  &  Sons  ;  Witting  armature 
coils,  Manchester  Armature  Repair  Co. 

Hampshire. — The  County  Council  has  accepted  the 
tender  of  Messrs.  Hill,  Upten  *:  Co..  at  £16,849,  for  electric  plant 
at  Park  Prewett  Asylum. 

Hull. — The  Electricity  Committee  has  accepted  the 
tender  of  Messrs.  Dick,  Kerr  &  Co.,  Limited,  at  £13,315,  for  the 
Bupply  of  a  turbo-alternator. 

Readiiiff. — The  T.C.  has  accepted  the  tender  of  Messrs. 
Dick,  Kerr  &  Co.,  Ltd.,  for  12  motors  and  12  controllers  for  tram- 
cars,  with  gears,  pinions,  and  gear  cases,  and  standard  type  "  K  " 
controllers,  at  £1,596  net. 

Rotherhaiu.— The  tender  of  Messrs.  Chadwick  &  Co.. 
Ltd.,  at  £1,854,  for  extending  the  boiler  house  at  the  electricity 
works,  has  been  accepted. 

The  Tramways  Committee  has  considered  tenders  received  for 
the  Bupply  of  stores,  and  recommends  the  Council  to  enter  into  no 
contracts  this  year  for  the  supply  of  heavy  metal  goods,  the  tram- 
way manager  to  purchase  them  as  required.  No  contracts  are  to 
be  entered  into  for  the  supply  of  cable  and  electricity  meters 
during  the  ensuing  year  :  the  engineer  is  to  purchase  as  required. 

Salford. — The  Electricity  Committee  has  accepted  the 
tender  of  Messrs.  Gerrard  i;  Sons  for  alterations  and  additions  to 
buildings  and  construction  of  foundations  at  the  Frederick  Road 
electricity  station,  in  connection  with  the  additional  5,000-KW. 
turbo-alternators. 

Sheffield. — The  Electricity  Committee  has  accepted  the 
tender  of  Messrs.  H.  Boot  &  Sons,  at  £2,8.^3,  for  the  erection  of  a 
pump  room  at  the  Neepsend  power-house. 

The  following  tenders  have  also  been  accepted  by  the  Electricity 
Supply  Committee  in  connection  with  the  emergency  Westinghouse 
generating  plant  : — 

Mellowes  &  Co.— Cast-iron  cistern  and  brackets.  £5. 

Stewarts  &  Lloyds.— Steam  pipes,  £60. 

The  Lea  Recorder  Co.,  Ltd.— Watsr-reoording  apparatus,  £115. 

Wragg  &  Biggin,  Ltd —Ironwork,  £40. 

Sharpe  &  Co.— Water  pipes,  £200. 

Reyrolle  &  Co.,  Ltd.— Switchgear,  £210. 

Wig'an. — The  Tramways  Committee  has  placed  a  contract 
with  the  Woods-Gilbert  Riil  Planer  Co.,  Ltd.,  for  the  remodelling 
of  the  narrow-gauge  track. 


FORTHCOMING    EVENTS. 


Salford  Technical  and  Engineering  Association.— Saturday,  August  aist. 
Visit  to  Messrs.  Pilkington's  Tile  ^  Pottery  Co.,  Clifton  Junction.  Ladies 
invited. 


REVIEWS. 


AUernaiino-cuTrent  Electricity  and  its  Application  to  Indualry, 
FiTKl  Course.  By  \Y  H.  Timbie  and  H  F.  Hiobie.  Tyin- 
•Inn     ChBpman  A-  Hsil      Pricf  Ki;   iVl    np(. 

The  authors  statp  in  their  pr<?fa<p  that  this  book  is  pinnne<1 
to  mept  the  need  f^T  nn  olf-mcntan  tpxt  h.vik  on  alternating 
current,  electricity,  simple  enough  ><■•  he  understood  bv  begin 
nera,  and,  at  the  same  time,  complete  enough  to  be  a  proper 
foundation  for  engineering  practlc*"  or  for  let^r  advanced 
study.  .\f;cordingly.  very  little  mathematical  knowledge  is 
nssiimod — in  fart,  on  appendix  explains  the  eimpic  tripono- 
rnetriral  functions  and  their  fundamentnl  relations— and  the 
render  in  not  expected  to  poBsesg  more  than  a  oound  elemen- 
tary ncquaiatano«  with  the  laws  of  continuougourront  elec- 
tricity. 

Beginning  with  thi»  very  modo«t  equipment  on  the  part  of 
their  pupil,  the  Ruthcrs  ainq  fit  giving  him  A  IfTiowledge  of 


the.  subicct  of  alternating  currents  which  shall  be  at  least  as 
thorough  as  that  conveyed  by  a  good  many  of  the  text-books 
which  cater  for  students  who  start  with  a-  much  more 
iidvanced  training.  Naturally,  the  result  is  a  work  of  con- 
siderable dimensions,  ard  the  present  volume  of  some  540 
pages  is  only  one  half  of  tbo  complelo  course. 

We  may  say  at  once  that  the  authors  have  carried  out  their 
plan  admirably,  and  we  have  nothing  but  praise  for  the  care- 
ful and  thorough  manner  in  which  they  lead  the  student  on 
step  by  step  from  the  .simplest  and  most  tangible  conceptions 
t<i  those  which  are  more  difficult  and  less  ea.sily  realised.  We 
would  only  say  that  for  any  student  who  has  had  a.  somewhat 
broader  education  than  that  assumed  by  the  writers,  even  if 
he  possesses  no  knowledge  of  alternating  currents,  a.  less 
laboured  treatment  would  be  much  more  easily  followed,  and 
a  freer  use  of  equations  in  mathematical  form  \)ould  be  » 
rolief.  The  reader  who  ha,s  already  some  general' knowledge 
of  electrical  engineering  will  often  feel  some  impatience  at 
the  careful  but  elementary  method,  of  approaching  every  new 
part  of  the  subject. 

Numerous  problems  and  examples  are  interspersed  through- 
out the  book,  and  afford  useful  practice  for  the  student  who 
is  studying  the  subject  for  the  first  time ;  while  at  the  end  of 
each  chapter  is  placed  a  useful  summary  of  its  contents  in 
large  print,  followed  by  further  problems.  Perhaps  the  num- 
ber of  problems  (nearly  1,500)  is  too  great  for  the  average 
student  to  work  through;  but  as  they  are  well  chosen,  and 
many  of  them  are  of  a  very  practical  character,  they  may 
be  expected  to  prove  an  attractive  featm"e  of  the  book. 

It  may  be  useful  to  give  a  brief  statement  of  the  contents 
of  the  volume  before  us. 

The  first  chapter  is  devoted  to  a  general  descriutive  account 
of  modem  systems  of  power  transmission,  in  which  the  part 
jilayed  by  alternating-current  machinery  and  apparatus  in 
the  general  scheme  of  power  distribution  is  explained  and 
illustrated. 

The  second  chapter  deals  with  the  fundamental  ideas  of  the 
nature  of  an  alternating  current,  while  the  third  treats  of 
current  and  voltage  relations  and  .series  and  parallel  circuits. 
Subsequent  chapters  deal  with  power  and  power-factor:  induc- 
tive reactance;  single-phase  generators;  polyphase  generators: 
wave-form  of  generator  e.m.f.  ;  armature  windings  of  alter- 
nating-cuiTent  machines. 

Hydraulic  analogies  are  freely  used  in  the  earlier  parts  of 
the  book  for  conveying  qualitative  and  physical  concentions 
rather  than  a  quantitative  or  mathematical  appreciation  of 
the  principles  under  discussion,  ^^^lile  this  plan  is  helpful 
in  the  case  of  a  book  which  is  purely  introductory  in  char- 
acter, it  has  disadvantages  w-hich  have  already  been  alluded 
to  in  the  case  of  works  which  have  a  more  extended  scope. 

The  second  volume  is  to  contain  a  more  detailed  treatment 
of  matters  relating  to  the  construction  and  characteristics  of 
operation  of  the  various  common  types  of  alternating-current 
machines  and  appliances. 

In  conclusion,  wc  may  repeat  that  the  book  is  e^Jcellent 
from  the  point  of  view  of  the  elementary  student  who  wishes 
to  plod  his  way  steadily  and  surely  to  a  fair  working  know- 
ledge of  alternating-current  machinery   and  appliances. 


Automatic  Telephony.  By  A.  B.  Smith  (formerly  Professor 
of  Telephone  Engineering,  Purdue  University)  and  W.  L. 
Campbell  Fellow.  A.I.E.E.  London  :  Hill  Pubhshing 
Co.,  Ltd.    Price  17s.  net. 

It  is  not  so  very  long  ago  since  one  of  our  enterprising 
lymdon  dailies  asserted  with  a  characteristic  tone  of  finality 
that  automatic  telephony  was  merely  an  inventor's  dream. 
li  any  refutation  were  needed,  it  is  to  be  found  in  the  com- 
prehensive work  before  us.  Automatic  telephony  has  come, 
and  one  has  but  to  glance  through  these  pages  to  appreciate 
what  has  been  done  in  the  process  of  realising  this  "  inventor'^ 
dream"  and  bringing  it  within  the  actualities  of  everyday 
life. 

A  considerable  amount  of  literature  in  the  form  of  contribu- 
tions to  ouiTent  technical  journals  and  pajxTs  read  before 
various  societies  has  appeared  on  the  subject  of  automatic 
and  semi-automatic  telephony,  but  this  work  may  fairly  be 
regardtHl  as  the  first  exhau.stive  treatise  on  tlie.sc  subjects 
which   has  yet  appeared. 

The  authors  do  not  attempt  to  deal  with  all  the  \'arions 
systems  in  o]>eration,  but  confine  themselves  to  tli<ise  typ«vs 
which  will  prove  most  important  and  instructive,  although 
when  dealing  with  long-<iistance  hne  equipment,  central- 
office  design,  and  development  and  traffic  studies  they  follow 
oclusively   the  practice  C'f  the  Automatic  Electric  Co. 

The  sixteen  chapters  into  which  the  work  i--  divided  deal 
with  trunking.  t^x^ifehhoard  appliances,  subscnbere'  equip- 
ment, the  automatic  systems  of  the  .Automatic  Telephone  Co  . 
Siemens  A-  Halske.  and  T.>orimer.  traffic  distributor  equip- 
ment, the  Clement  auto  manual.  Western  Electric  .lutomatir 
and  semi-automatio  svstems  The  concluding  chapters  are 
devoted  to  long-distance  suburban  and  runil  line  equipment, 
power  plant  and  testing  equipment,  etc..  and  include  some 
intere.iting  considerations  on  development  studies,  offtcc  loca- 
tion, ultimate  capacities,  annual  charges,  ond  operating  ooata, 
maintenance,  etc 

The  description  of  the  Siemens-Halske  troffio  difitributof 
equipment  is  taken  from  a  paper  delivered  by  (ho  Engineer- 
in-Chief  to  the  British  Poet  Ofl4,iv>  before  the  Institution  of 
Eleotiiool  Engineers,  npd  will  doubtloM  be  familiar  to  many 
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of  our  readers.  Considerable  space  is  given  to  Clements 
semi-automatic  system,  which,  in  its  present  form,  and  under 
certain  conditi<Mis.  is  a  serimis  rival  of  the  full  automatic;  and 
it  raav  be  remembered  that  a  number  of  years  auo  Mr.  Clement 
predicted  that  the  exchange  of  the  future  would  lie  the  senii- 
autouiatic.  Whether  Mr.  Clement's  forecast  will  eventually 
prove  to  have  been  correct  time  alone  can  tell;  but  there  are 
many  to-day  who  are  in  agreement  with  him. 

The  reader  will  find  no  une.ssential  or  obsolete  matter  in 
this  work.  The  descrirtions  of  systems  and  apj.aratus  are 
illustrated  throughout  with  excellent  diagrams  and  reproduc- 
tions of  photographs,  which  are  of  great  service  in  enaliling 
one  to  follow   the  context. 

The  authors  are  to  be  congratulated  on  the  pro<luction  nt 
the  first  comprehensive  manual  on  the  subject  of  automatic 
and  auto-manual  telephone.— .'\.F. 


Motor  Cycle.'!:  A  Practicul  Ilniulboolf  on  their  Buildmg,  Care, 
and  Management.  With  special  chapters  on  Ignition. 
Edited  by  Bernard  E.  Jones,  Editor  of  l-l'orfc.  London: 
Cassell  &  Co.,  Ltd.    Price  Is.  net. 

The  handbook  now  before  us  would  seem  to  be  the  joint 
product  of  a  number  of  writers,  who  all  appear  to  be 
thoroughlv  conversant  with  the  sections  of  the  general  subject 
thev  handle.  Whether,  however,  a  good  deal  of  the  matter 
irciuded  in  the  pages  will  appeal  to  motor-cyclists  is  another 
question,  which  we  cannot  altogether  answer  m  the  aflirnia- 
tive  For  instance,  although  we  have  no  tault  to  fand  with 
the 'text,  in  view  of  the  fact  that,  as  is  stated  in  the  book 
itself  practically  all  modem  motor-cycles  are  fitted  with  the 
high-tension  type  of  magneto  for  ignition  purposes,  it  seems 
unnecessary  t/>  devote  over  a  fifth  of  the  work  to  an  elaborate 
disquisition  on  the  now  superseded  types  of  accumulator-coil 
and  low- tension  magneto  forms  of  ignition.  There  are  also 
two  long  chapters  which,  while  interesting  and  instructive  in 
themselves,  will,  we  fear,  appeal  to  but  a  limited  circle  of 
amateur  mechanics.  We  refer  to  those,  entitled  Making  a 
Two-stroke  Engine  "  and  "  Building  a  Light  Frame  and  Com- 
pleting the  Machine."  ,,  .  i   j     i 

\part  from  these  subjects,  however,  there  is  a  good  deal 
of"  useful  matter  in  the  book.  The  first  four  chapters  for 
instance,  deal  respectively  with  "How  the  Engine  Works, 
"The  Elements  of  a  Motor  Cycle."  "Carburettors  and  Carbu- 
ration,"  and  "Locating  Engine  Faults,"  the  diflerent  subjects 
being  not  only  treated  in  an  exhaustive  manner  but  elucidated 
bv  clear  illustrations.  The  first  chapter  .should  be  especially 
useful  to  novices,  as  it  deals  very  thruoughly  ^'ith  the  prin- 
.■iple  of  working  of  internal-combustion  engines  of  both  the  tour 
and  two-cycle  tvpe,  the  latter  of  which  has  in  recent  times 
made  great  strides  as  regards  its  adoption  for  motor-cycle 
propulsion. — C.J.W. 


Dummometers.  By  Frederick  John  Jervis-&mith  Edited 
and  amplified  bv  CmRLES  Vernon  Boys.  London  :  Con- 
stable &  Co.,  Ltd.  Price  14s.  net. 
Than  the  late  Rev.  Frederick  John  Jervis-Smith,  M.A.. 
F  R  S  there  was  no  man  more  competent  to  present  to 
engineers  an  authoritative  volume  relating  to  dynamometers, 
a  subject  which  Jervis-Smith  had  made  peculiarly  his  own. 
Though  ti-ained  for  the  Church,  the  author  of  the  work  under 
review  had  immense  mechanical  aptitude,  and  soon  atter  be 
took  charge-in  1886-K>f  the  Millard  Engineering  Laboratory 
attached  to  Trinity  College,  Oxford,  he  did  work  on  the 
measurement  of  the  torsion  of  rotating  shafts  which  is  the 
basis  of  the  means  now  adopted  on  large  turbine  .steamships 
for  measuring  the  power  transmitted  by  the  turbines.  We 
are  reminded  of  this  fact,  and  also  of  his  interest  in  telephonic 
matters,  in  an  excellent  obituary  notice  which  the  editor  ot 
the  volume,  Mr.  Charles  Vernon  Boys,  F.R.S.,  has  included 
in  Jervis-Smith's  monumental  work.  In  his  mtrodiictoiT 
chapter  the  author  emphasises  the  importance  of  dynamo- 
metric  methods,  and  quotes  John  Penn  s  dictum  ot  Viob  : 
"There  could  not  be  tw  many  dynamometers.  wiiich  is 
peculiariy  true  to-dav.  when  the  ne«l  for  exactitude  m 
raaehine'constniction  and  power  measurement  is  greater  than 
ever  ^s  the  author  says,  "the  dynamometric  test  eitner 
of  a  prime  mover,  such  as  a  steam  or  gas  engine,  or  ot  a 
driven  machine,  such  as  a  dynamo  or  spinning  loom,  sQou'n 
form  a  definite  part  of  the  workshop  procedure  ot  the 
meehanicnl  and  the  electrical  engineer,  .since  such  tests  would 
definitely  show  progress  or  the  reverse  in  the  machine  pro- 
duced in  the  works."  ,  .  ,  ,  .  u  j  A^ri 
The  three  classes  into  which  dynamometers  may  be  divided 
—the  gravity,  the  fnctional,  and  the  transmission  forms— are 
eonsidered  in  order  bv  the  author,  and  w»ll-knovn  types.  =ucb^ 
fo'  example,  as  those  by  Brotherhood.  Monn.  Heenan  and 
Froude  Morris  and  Lister,  and  Watson,  are  described  with 
the  help  of  illustrations,  in  which  the  volume  is  unusually 
rich  .Jervis-Smith's  own  machines,  of  course,  not  heme 
omitted  The  chapter  dealing  with  dynamometric  tests  ot 
motor-car  engines  and  high-speed  internal-combustion  engines, 
and  the  peculiar  difficulties- e.p..  the  necessity  for  Hexibie 
eouplin''&-which  are  introduced  by  the '  testing  of  such 
engines  is  not  the  least  interesting  and  valuable  section  ot  a 
book  which  the  editor  hae  succeeded  in  bringing  right  up-to- 
dat«,  and  on  which  ho  is  defierving  of  the  congratulations  as 
well  85  the  thMl?s  of  sll  engineers  engagea  on  testing  worl^, 


HOTES. 

The   "Electrical    Review"    releidione  Xiiinlter.— 

We  shall  be  obliged  if  our  readers  will  kindly  take  note  that  the 
number  of  our  telephone  for  the  Editorial  Department  is  unaltered, 
but  for  Advertisement  and  other  business  oommnnicationa  the 
number  has  now  been  changed  from  Holborn  9;i5  to  City  i)9". 

Field  Telephones.— Before  the  Royal  Society  of  Arts 

on  July  28th,  Mr.  Cbaa.  R.  Darling  delivered  a  special  war  lecture, 
with  experimental  illustrations,  on  "  I'^ield  Telephones."  The 
speaker  dealt  with  the  dutiea  of  the  field  telephonist,  and  with 
the  components  and  operation  of  field  telephones  as  now  used  m 
the  British  Army.  The  Japanese  were  the  first  to  make  extensive 
use  of  the  telephone  in  large  scale  warfare,  and,  during  the  past 
year  of  trench  warfare,  the  telephone  has  proved  an  indiapeneable 
and  generally  the  only  practicable  means  ot  communication  in  the 
fighting  zone.  . 

As  source  of  current  two  small  dry  cells  are  invariably  employed. 
These  rapidly  become  exhausted,  and  the  range  of  voltage  for 
satisfactory  communication  is  only  from  I'S  to  1'3  volts  per  cell. 
A  high-pitched  bozzer  is  used  for  calling  purposes  and  also  for 
telegraphic  communication  by  Morse  code.  Speech  transmission  is 
rarely  practicable  near  the  firing  line.  To  save  weight  and  space 
the  induction  coil  and  buzzer  may  be  combined  in  a  single  appa- 
ratus, and  the  latest  Service  buzzer,  the  DMark  III,  with  bipolar, 
double-wound  magnets  and  a  double-ended  reed  oscillating  about 
its  centre,  gives  a  remarkably  pure  and  even  note,  considerably 
better  than  that  given  by  older  patterns  of  buzzer  with  reeds 
vibrating  about  one  end.  Watch  pattern  receivers  and  carbon 
granule  microphones  are  invariably  employed.  With  a  head 
receiver  strapped  in  position,  a  sleeping  operator  is  awakened  with 
certainty  by  the  calling  buzzer.  Earth  return  is  always  employed, 
and  since  the  receiver  cord  forms  part  of  the  line  circuit,  there  is 
special  advantage  in  using  two  receivers  in  parallel,  apart  from 
the  possibility  of  two  persons  then  listening  at  once  to  important 
messages.  The  standard  D-Mark  III  field  set,  complete  with 
leather  case,  weighs  just  over  8  lb.  Certain  privately-manufac- 
tured sets,  which  are  now  being  used  in  addition  to  the  Service 
equipment,  are  a  little  lighter,  but  have  not  the  special  Mark  111 

buzzer.  ,..       „t 

For  quite  temporary  communication,  the  Japanese  practice  ot 
using  single  iron  wire  lines  varnished  for  insulation,  is  generally 
followed.  Sach  wire  is  not  worth  picking  up  again.  More  per- 
manent installations  demand  the  use  of  stranded  steel  wire  with 
weatherproof  insulation  ;  copper  is  never  used,  ohiciiy  on  account 
of  the  ease  with  which  it  is  broken.  To  prevent  frequent  interruption 
of  service  by  spies  cutting  wires  or  by  shell  splinters  breaking  the 
lines,  an  irregularly-constructed  "  ladder  "  line  is  often  used,  this 
consisting  of  two  main  lines  interconnected  by  as  many  rungs 
as  passible.  Many  branches  in  the  network  thus  formed  may  be 
broken  before  through  communication  is  interrupted,  but  it  is  not 
always  easy  to  make  the  numerous  joints  required  when  laymg  the 
line,  and  earth  faults  at  breaks  may  place  the  line  out  of  service 
in  wet  localities  before  through  connection  is  broken.  An 
alternative  is  to  provide  multiple  conductors  brought  into  one  or 
more  intermediate  "dug-outs,"  but  not  interconnected  by  rungs. 
Operators  in  the  intermediate  dug-outs  test  the  lines  at  frequent 
intervals  and  make  cross-connections  as  required  to  replace  a 
broken  section  ot  one  line  by  the  corresponding  section  of  one  of 
the  other  lines  available.  A  broken  line  being  thus  disconnected, 
gives  no  trouble  by  earth  faults.  . 

In  conclusion,  Mr.  Darling  pointed  out  that  drill,  discipline 
and  bravery  were  not  sufficient  to  make  a  useful  telephonist. 
Knowledge  of  the  construction  and  methods  of  working  and 
repairing  his  instruments  was  essential,  and  the  speaker  suggested 
that  teachers  from  polytechnics  and  secondary  schools,  now  on 
vacation,  should  offer  their  services  to  train  field  telephonists,  it 
electricity  and  physics  teachers  would  do  this,  substantial  units 
of  trained  telephonists  could  quickly  be  formed  in  every  district, 
and  though  his  suggestion  in  this  respect  wa?  not  in  any  way 
"  inspired  "  he  hoped  some  definite  arrangement  might  be  made  to 
apply  the  voluntary  effort  of  technically  trained  civilians  to  this 
most  important  military  need. 

Forei«'ii  Trade.— The  July  Figures.— The  following 

are  the  eTeotrioal  and  machinery  figures  given    in  the    official 

returns  for  July  : — 
Imposts. 

Electrical     goods        Month  Inc.           Seren               Inc. 

and    apparatus,           of  '"•           months^,               or 

excluding     ma-          JuJ>i.  dec.             1915.               liec. 

insuZd"wi"e"'  98^4.  -  41^8  55M5.  -  ..00,..35 
Mrh™  ..       S9,vM0     +     263,.5r8     5.273,aOO     ^    496,624 

Exports. 
Electrical     goods 

and  apparatus, 

excluding    ma- 

tZl^tT.  362.0.,l     -      »2.^34     1749,049-      B0V65 

Machinery  ...     1,71.5  329     -1,589,659   11,.515.970  -ll,2oM73 

The  Electric  Vehicle  Association  of  .inierioa.— The 

annual  meeting  of  the  Assoolation  is  to  he  held  in  Cleveland^O.. 
in  Ootober  nczt.  The  Asaooiation  now.  embraoes  \l  Y^^^ 
(leotioQs,  and  has  an  individual  membernbip  o?  1.058,  the  1,«I0« 
xa.w\  hftving  been  pMBe4  in  June  last, 
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Xew  Inveiifioiis  Board.— The  Minister  of  Munitions 
has  constituted  a  Munitions  Inventions  Branoh  of  the  Ministry, 
and  has  appointed  as  Comptroller  Mr.  E.  W.  Moir,  M.InBt.C.E. 

The  branch,  which  for  the  present  is  located  in  Armament 
Buildinjjs,  Whitehall  Place,  will  have  the  duty  of  considering 
projects  for  inventions  relating  to  munitions  for  warfare  on  land, 
or  matters  appertaining-  thereto. 

The  Comptroller  and  staff  of  the  branch  will  be  assisted  in  their 
work  of  examination,  and,  if  thoupht  necessary,  in  the  investiga- 
tion and  development  of  any  projects  that  may  be  considered 
worthy  of  being  developed,  by  a  panel  of  honorary  scientific  and 
other  experts.  Amongst  those  who  have  accepted  Mr.  Lloyd 
George'6  invitation  to  act  on  this  panel  are  : — 

Mr.  W.  Duddell,  Dr.  S.  Z.  de  Ferranti,  Dr.  Glazebrook,  Sir  Robert 
Hadfield,  Sir  Alexander  Kennedy,  Mr.  F.  \V.  Lanchester,  Mr. 
Michael  Longridge,  Mr.  W.  H.  Maw,  Sir  Hiram  Maxim,  Sir  Henry 
Norman,  Mr.  F.  G.  Ogilvie,  Mr.  .lames  Swinburne,  Sir  .T.  J. 
Thomson,  and  Mr.  A.  ,1.  Walter,  K.C. 

All  communications  should  be  addressed  to  the  Comptroller  at 
the  above  address. 

Iiistitutiou    and     liecnue    IVofes.— Institute    of 

Metals. — The  following  are  amongst  the  papers  to  be  submitted 
at  the  meeting  of  the  Institute  of  Metals  on  September  17th  :— 
"  The  Corrosion  of  Gun-Metal,"  by  Dr.  C.  H.  Desch  ;  "A  Thermo- 
stat for  Moderate  and  High  Temperatures,"  by  Messrs.  J.  L. 
Hanghton  and  D.  Hanson  :  (a)  "  Structural  Changes  in  Industrial 
Brasses,"  (J)  "Hardness  of  Copper- Zinc  Alloys,"  by  Dr.  D. 
Meneghini  :  "  Specifications  for  Alloys  for  High-Speed  Superheat 
Steam  Turbine  Blading,"  by  Mr.  W.  B.  Parker  ;  "  Detection  of 
Internal  Blow-holes  in  Metal  Castings  by  Means  of  X-Rays,"  by 
Mr.  C.  H.  Tonamy.  Farther  particulars  can  be  obtained  from 
Mr.  G.  Shaw-Scott,  Secretary,  Caxton  House,  S.W. 

British  Association.— Amongst  the  papers  to  be  read  at  the 
meeting  on  September  7th-llth,  at  Manchester,  are  the  following  : 
—  ' Thermal  Efficiency  of  a  Gas  Engine,"  by  Professors  Asakawa 
and  Petavel ;  "  Apparent  Specific  Heats  in  Gaseous  Explosions,"  by 
Prof.  W.  M.  Thornton  ;  "Gas-Producer  lor  Steam  Boilers,"  by  Mr 
E.iC.  Mills;  "Thermal  Conductivity  of  thin  Air  Films."  by  Mr. 
A.  A.  Griffith  ;  "  Electric  Oscillations  in  Coupled  Circuits,"  by  Dr. 
Ecclesand  Mr.  A.J.  Makower  ;  "Capacity  of  Aerials,"  by  Prof. 
G.  W.  0.  Howe  :  and  "Eddy-Current Losses  in  End-Piatesof  Tnrbo- 
Generators,"  by  Prof.  Miles  Walker. 

Volunteer  \otes. — Exgixeekixr  Institutioxs'  Volux 

TEER  TR.\iNTNft  CoKPS.- Headquarters— Marooni  House,  Strand, 
London,  W.C. 

Company  Ordeis.— By  Lient.-Colonel  C.  B.  Clay,  V.D.,  Com- 
mandant, for  week  ending  August  21st,  1915. 

Monday,  Wednesday  and  Friday.— Drills,  6.30  and  7.30  p.m. 

All  applications  for  enrolment  should  be  sent  to  the  Com- 
mandant, Marconi  House,  Strand,  from  whom  all  particulars  can 
be  obtained.  E.  G.  Flemixg, 

Ccimpanii  Cammanrler  and  Acting  Adjutant. 

The  General  Committee  of  this  Corps  includes  the  names  of 
niany  of  the  prominent  members  of  the  three  orincipal  branches 
of  Engineering,  and  among  them  we  note  the  Presidents  and  also 
the  Secretaries  of  the  Institutions  of  Civil.  Mechanical  and  Elec- 
trical Engineers.  The  Corps  has  not  only  the  hearty  support  of 
the  heads  of  the  engineering  profession,  but  is  warmly  supported 
by  General  Sir  O'Moore  Creagh,  V.C,  the  General  advising  the 
Central  Association  V.T.C. 

To  enlarge  the  usefulness  of  the  Corps  further  recruits  can  be 
accepted  either  from  among  the  membership  of  the  Institutions, 
or  from  others  wlft  are  willing  to  be  trained  in  fortress  engineer- 
1°^„7°'''*:  ""der  the  Staff  of  the  London  Electrical  Engineers 
(T.F.),  at  their  Headquarters  in  Westminster. 

3bd  Batt.s.  (Old  Boys')  Central  London  Regiment  (Volun- 
TEKRS).— Battalion  Orders  by  Colonel  S.  G.  Grant  (Officer  Com- 
manding), Thursday,  August  Uth,  191.-)  :— 

Wefk-end  /"rtrarfftv.— Saturday.— The  Battalion  will  parade  as 
strong  as  possible  at  Cumberland  Gate,  Ragent'a  Park,  2  30  p.m  , 
on  Saturday  next,  the  14th  inst.,  and  proceed  by  march  route  to 
Wembley,  n,i  Gladstone  Park.  Dress:  Full  parade  kit  with 
rucksacks. 

Sunday,  7  a.m..  Reveille  ;  10a.m.,  Church  Parade;  10,20  a.m.. 
Parade  under  Company  Commanders;  2.1.5  p.m.,  Battalion  Parade. 

-Uii.thHr>i.—Kcion  Range  will  be  open  for  those  who  have  not 
yet  qualified,  as  follows  :— Tuesdays.  2.30  p.m  ,  "B"  and  "  D  "  Com- 
panies ;  Thursdays,  2.30  p.m.,  "  A  "  and  "  C  "  Companies  ;  Satur- 
day, voluntary.  First  21  men  sending  in  their  names  to  Head- 
quarters not  later  than  Friday,  6  p.m. 

lli.^li-,!  Itan.jc.  —  Oa  Saturdays,  as  usual,  for  men  who  have 
qualified  at  Auton.  and  not  yet  shot  at  Bislev,  12. .|r,  pm.  at  No  9 
Barrier,  Waterloo,  under  Sergt.  Cotter  and  Corp.  Crabbe.  Names 
to  be  in  at  Headquarters  by  Fridays  mid-day. 

A.  G.  JoiNEB,    Captain  and  Aijutani, 

Lieut,  t.reel.v  and  Ifis  I'atent  Insulator.— A  good 

story  is  told  of  the  experiencee  of  the  late  General  A.  W.  Greely 
at  one  time  chief  of  the  Signal  Corps,  V  S  A.,  with  a  patent  tele- 
graph insulator. 

Lieut.  Greely— ho  was  a  plain  lieutenant  then— went  to  Tezaa 
in  .Vovember,  1875,  to  build  a  telegraph  line  to  San  Antonio  from 
Fort  lirnwn.  He  had  an  insulator  which  he  and  other  experts  had 
gotten  up  in  Washington  espeoially  for  this  line.  It  consisted  of 
a  well-lacquered  sheet-iron  cap  over  a  dry  wood  screw  and  had  the 


general  appearance  of  a  tomato  can  on  the  end  of  a  broomstick, 
when  in  position. 

The  line  was  built  400  miles  and  for  two  weeks  or  a  month  it 
worked  like  a  dream.  Suddenly  warm  weather  set  in,  and  when 
warm  weather  strikes  lower  Rio  Grande  it  takes  hold  for  keeps. 
The  thermometer  crawled  up  to  100,  and  after  several  weeks  of 
this  spell  the  line  began  to  get  mysterious  kinks  in  it.  There  was 
trouble  somewhere  and  plenty  of  it.  The  line  was  not  down,  but 
it  seemed  to  have  its  grip  on  all  through  messages.  San  Antonio 
had  to  do  all  its  business  with  Fort  Brown  by  relaying  at  Laredo. 
In  a  few  days  Laredo  could  only  telegraph  as  far  as  Ringgold 
Barracks,  south,  or  to  Fort  Clark,  north,  and  through  messages 
from  San  Antonio  to  Fort  Brown  had  to  stop  off  three  times  en  route 
and  take  a  rest.  At  the  end  of  the  week  the  trouble  was  worse, 
yet  Lieut.  Greely  sent  couriers  galloping  down  the  whole  circuit. 
They  could  not  find  a  place  where  the  wire  was  down  or  in  contact 
with  trees  or  with  anything  else,  but  they  reported  something 
queer  with  the  "  insulators."  Lieut.  Greely  was  wUd  with 
indignant  surprise.  The  idea  of  an  insulator  going  wrong  which 
had  been  concocted  in  Washington  especially  for  Texas.  Still  the 
telegraph  line  was  not  working  any  better  as  a  telegraph  line  than 
as  a  fish  line  or  a  clothes  line,  so  he  borrowed  a  mule  from  a 
quartermaster  and  started  out  to  investigate,  He  came  back  in 
light  marching  order  that  evening  with  a  sad  secret  in  his  heart, 
several  lumps  on  his  countenance  and  minus  the  wayward  army 
mule. 

The  simple  truth  was  that  the  Texas  hornets,  which  are  lazy 
beasts,  thought  the  new  insulators  were  a  shelter  kindly  provided 
by  the  Government  for  their  special  use  and  had  gone  to  work  and 
filled  every  blessed  one  of  them  from  San  Antonio  down  with  mud, 
sour  honey  and  general  cussedness  and  the  line  was  literally  400 
miles  of  Hades  in  active  eruption.  Lieut.  Greely  wrote  to 
Washington  experts,  who  promptly  got  a  new  breed  of  insulators, 
solid  as  a  brick  and  burglar  proof.  They  were  shipped  and  Lieut! 
Greely  induced  a  gang  of  unsuspecting  linemen  to  sign  a  cast-iron 
contract  to  take  the  old  insulators  off.  The  "  repairing  "  party 
left  Fort  Brown  on  April  10th.  By  this  time  the  hornets  had 
raised  an  uproarious  family  in  each  insulator  and  the  first  lineman 
who  shinned  up  to  serve  the  writ  of  ejectment  got  a  dose  of  trouble 
that  made  his  hair  curl,  and  in  his  haste  down  let  the  pole  slip 
up  through  his  hands,  burning  them,  besides  taking  all  the  buttons 
off  his  clothes.  The  way  the  hornets  expressed  their  opinion  of 
signal  service  hospitality  was  sinful.  It  cost  the  contractor  46 
able-bodied  men,  l!i  barrels  of  bread  poultice  and  a  cask  of  refined 
arnica  to  "  repair  "  the  first  eight  miles,  and  operations  ceased. 
When  the  linemen  got  so  they  could  see  well  enough  out  of  one 
eye  to  shoot,  they  went  gunning  for  Lieut.  Greely,  but  he  had 
already  fled  the  State  in  a  blue  fog,  and  the  next  that  was  heard 
of  him  he  had  barricaded  himself  somewhere  in  the  neighbourhood 
of  the  North  Pole.  The  line  rema;ined  in  an  active  and  warlike 
status  until  winter  and  the  telegrams  were  forwarded  by  the  aid 
of  a  slow  but  persevering  mule.  After  the  first  blizzard  had 
oalmed  the  hornet  families  into  solid  lumps,  the  contractor  resumed 
his  labours  and  recouped  his  loss  by  shipping  the  insulators  to 
Baltimore  for  canning  clams,  and  seven  dozen  crates  of  assorted 
stings  to  England  for  sale  as  sewing  machine  needles. — Tplegrapti 
and  TeUptume  Age. 

Fatalities. — Ceorge  Fernie,  a  young  electrical  engineer, 
was  killed  almost  instantaneously  in  the  new  pit  at  Kinglassie 
Colliery,  Fife,  through  coming  into  contact  with  a  live  wire. 

Archibald  Hemingway,  39,  a  car  cleaner  in  a  Halifax  tramway 
shed,  was  cleaning  the  top  of  a  double-decked  car  when  another 
cleaner  heard  a  scream  and  saw  Hemingway  lying  on  his  side  in  a 
state  of  collapse.  He  died  shortly  afterwards.  It  is  thought  that 
the  insulation  of  the  electrical  equipment  of  the  car  was  damaged 
in  the  storm  the  previous  day,  and  that  Hemingway  tonched  a 
live  part. 

Appointments  Vacant.— Three  shift  engineers  (£104) 
and  switchman  (378.  6d.),  for  Birmingham  electric  supply  depart- 
ment.    Particulars  are  given  in  our  advertisement  pages. 

Educational  \otes. — University  of    HorNRrRGH. 

The  preliminary  or  entrance  examinations  in  the  Engineering 
Department  will  be  held  in  September  for  the  new  session,  which 
opens  on  October  1 2th. 

Northampton  Polytechnic  Institute— The  Engineerintr 
Day  College  entrance  examinations  in  Civil,  Mechanical,  and 
Electrical  Engineering  will  be  held  on  September  28th  and'sGth. 
Day  Courses  commence  October  4th.  Particulars  are  given  in  our 
advertisement  pages. 

Smoke  Abatement.— The  proposed  Smoke  Abatement 

Exhibition  to  be  held  at  Glasgow  has  been  postponed,  at  the 
request  of  the  Board  of  Trade  Armamonts  Committee,  as  manu- 
facturers at  present  employed  in  the  manufacture  of  munitions 
who  might  exhibit  require  all  their  time  and  attention  for  the 
output  of  Government  work. 

(apturins:    Foreign     Trade.— The    following    letter, 

signed  "  W.  O.  S.,"  appeared  recentlv  in  the  Journal  of  iho  liritith 
fhomhrr  of  Commerre  tor  llatij  (fnr): — "Will  voii  allow  me  to 
point  out  how  our  foreign  trade  is  handicapped  '  I  am  a  com- 
mercial traveller  reprospnting  a  British  house  on  the  Continent  of 
Europe.  Fortunately  for  me,  my  firm  has  adopted  the  metrio 
system,  otherwise  business  would  be  impossible.  There  are,  how- 
ever, thousands  of  British  innnnfaoturerB  who  could  get  a  footing 
in  Continental  marketH,  but   who  fail  to  do  so,  not   through  any 
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fault  in  their  products,  not  even  because  their  prices  may  happen 
to  be  hiph.  but  solely  because  they  refuse  to  quote  and  invoice 
in  decimal  coinage  and  in  metric  weig:hts  and  measures. 

"  Time  after  time  have  customers  shown  me  offers  received  from 
British  firms,  the  same  being  made  out  in  £  s.  d.,  cwt.,  qr.,  lb.,  ft., 
in.,  &o.  What  we  have  to  realise  is  that  such  offers  are  largely 
meaningless  to  the  Continental  buyer,  and  that  if  we  wish  him  to 
purchase  our  goods  we  must  at  least  make  ourselves  intelligible 
to  him. 

"  Naturally,  great  waste  and  inconvenience  are  caused  in  having 
to  convert  from  one  system  to  the  other.  Why,  then,  cannot  we 
as  a  nation  boldly  adopt  the  international  standards,  and  so 
facilitate  our  trade  with  other  countries  .' 

'■  The  metric  system  is  now  taught  in  our  elementary  schools.  It 
is  so  simple  that  it  can  be  mastered  in  a  few  minutes.  It  is  con- 
daoive  to  accuracy  and  rapid  reckoning.  Being  a  time-saver,  it 
lowers  the  cost  of  production.  We  wish  to  extend  our  foreign 
trade.  Then  why  handicap  ourselves  by  retaining  methods  which 
our  competitors  have  discarded  as  obsolete  /  " 

\ew  Battery  Sig-ualliii*!,'  Bell.— At  a  meeting  of  the 

North  of  England  Institute  of  Mining  and  Mechanical  Engineers 
at  Newcastle-on-Tyne,  on  the  7th  inst..  Dr.  W.  M.  Thornton  read 
a  paper  on  "A  New  Battery  Signalling  Bell.  '  He  spoke  at  some 
length  on  the  igniting  power  of  an  electric  break-spark,  and  in 
demonstration  caused  a  considerable  explosion,  which  left  no  sign 
upon  the  bell  apparatus.  The  new  device,  which  could  be  fitted 
to  any  existing  bell,  was  a  small  attachment  by  means  of  which 
the  spark  at  the  trembler  contact  was  prevented,  the  current 
which  caused  the  spark  being  diverted  through  a  by -pass.  So  long 
as  the  device  was  in  normal  action  ignition  could  not  occur.  In  a 
letter,  Mr.  H.  R.  Kempe  (late  of  the  G.P.O.)  expressed  the  opinion 
that  the  use  of  the  device  should  be  made  compulsory,  while  Dr. 
Wheeler,  of  the  Home  OfiSce,  wrote  that  he  had  tested  the  new 
bell,  and  could  testify  to  its  efficiency. 


OUR    PERSONAL    COLUMN. 

2hs  Editors  inrite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  sid-e  of  the  profession  and  industry, 
also  electric  tramivay  and  railway  officials,  to  keep  readers  of  the 
Electbical  Review  posted  as  to  their  nwrements. 


Central  Statiou  OfiQcials. — The  Salford  Electricity 
Committee  has  granted  permission  for  the  boroug  h  electrical  engi- 
neer to  act  on  the  Sub- Committee  of  the  Manchester  Munitions 
Committee,  with  respect  to  the  appointment  of  inspectors  for  the 
inspection  of  war  materials. 

The  Ilkley  District  Council  has  approved  the  appointment  of 
Mb.  B.  E.  Bill  as  electrical  engineer  and  manager  as  from  August 
1st,  at  an  annual  salary  of  £2.50.  Mr.  Bill  received  his  early 
training  at  Birmingham  University  and  with  the  Westinghouse 
Co.,  including  six  months  in  America.  Afterwards  he  visited  South 
Africa,  and  npon  his  return  was  appointed  chief  electrical  engi- 
neer to  the  Mersey  Dock  Board  :  he  was  later  chief  engineer  of  a 
large  brewery  in  Birmingham,  but  resigned  this  post  to  take  the 
position  of  clerk  of  works  in  succession  to  Lieut.  Wilkinson,  of 
Harrogate,  who  is  now  a  prisoner  of  war  in  Germany.  Mr.  Bill 
was  granted  a  commission  in  the  Army  Service  Corps  at  the  out- 
break of  war — he  having  already  resigned  his  position  with  the 
Birmingham  brewery  to  take  up  a  position  in  Germany,  which  he 
had  to  relinquish  owing  to  the  war — and  was  engaged  in  com- 
mandeering motor  vehicles  for  the  service.  His  commission  was, 
however,  later  cancelled  on  account  of  an  old  bullet  wound. 

The  Kingston-on-Thames  T.C.  has  increased  the  salary  of  Mr. 
KiNGHAM,  chief  assistant  at  the  electricity  works,  to  £3  per  week, 
with  an  advance  to  £3  10s.  in  November  next,  and  to  £4,  a  year  later. 

Mr.  W.  E.  Claret,  station  superintendent  at  the  Maidenhead 
Corporation  electricity  works,  has  accepted  the  appointment  of 
chief  electrical  and  mechanical  engineer  to  the  British  Xylonite 
Co.,  Ltd.  He  is  succeeded  by  Mr.  W.  Leighton  Chubb,  of  Stafford. 
Mb.  H.  D.  Gamble,  of  the  electricity  staff,  has  also  resigned. 

Mb.  David  Dunn,  of  the  KUmamock  electrical  and  tramway 
department,  who  has  received  an  appointment  in  London,  has  been 
presented  with  a  suit  case,  and  an  umbrella  for  Mrs.  Dunn.  Mr. 
Dunn  was  formerly  with  Messrs.  Siemens  Bros,  and  the  Silvertown 
Co.,  and  for  six  years  had  charge  of  the  electric  power  plant  at 
Messrs.  Andrew  Barclay's  works. 

We  are  informed  that  an  error  occurred  in  the  paragraph  in  our 
last  issue,  whish  stated  that  Mr.  R.  H.  Fo.x  had  been  appointed  chief 
electrical  engineer  at  Musselburgh  ;  Mr.  Fox  has  been  appointed 
chief  assistant  engineer,  and  his  salary  is  not  as  stated. 

Mb.  B.  H.  Pabsons,  superintendent  of  the  municipal  power 
plant  at  Edmonton,  Alta.,  has  tendered  his  resignation  to  the  Com- 
missioners, and  has  returned  to  Manchester,  England,  where  he  is 
now  connected  with  a  large  factory  engaged  in  the  manufacture  of 
munitions  of  war.  Me.  C.  E.  Cope,  chief  engineer  of  the  plant, 
has  been  recommended  to  succeed  Mr.  Parsons. 

Tramway  Officials. — Another  Blackburn  soldier  has 
been  commended  for  gallantry  in  the  field,  the  honour  falling  to 
Private  F.  Gebtson,  who  was  formerly  employed  in  Blackburn 
Corporation  tramway  department. 

The  marriage  took  place  at  Oxton,  on  July  31st,  of  Lieutenant 
Samuel  Wilfbid  Caety,  of  the  Army  Service  Corps  (Mechanical 
Transport),  who  was  chief  of  the  overhead  line  department  of  the 


Birkenhead  Corporation  Tramways,  and  Miss  Maud  Eleanor  Hedley 
daughter  of  the  late  Mr.  Matthew  Hedley,  Chief  Inspector,  Depart- 
ment of  Agriculture  for  Irelund. 

Mb.  C.  R.  Everson  has  been  appointed  manager  of  the  Ply- 
mouth Corporation  Tramways  for  a  period  of  three  years,  at  £460 
per  annum,  w'th  house. 

(jleneral.  —  The  marriage  took  place  last  week  at 
Hallgarth  Church,  of  Mb.  J.  Cragos,  electrician  at  Horden 
Colliery,  and  Miss  Edith  Thompson,  daughter  of  Mr.  John 
Thompson.  Sherburn  Hill  (Co.  Durham). 

Second-Lieut.  Arthur  R.  Choker,  who  was  on  the  staff  of  the 
British  Insulated  and  Hslsby  Cables,  Ltd.,  of  Prescot,  has  been 
gazetted  temporary  Lieutenant  in  the  Second  Field  Company,  Home 
Counties'  Divisional  Engind^re. 

Lance-Corporal  P.  V.  Stent,  of  the  I'ifth  Service  Battalion, 
Oxford  and  Bucks  Light  Infantry,  who  was  on  the  staff  of  Messrs. 
Willans  &  Ribinson,  has  been  awarded  the  D.C.M.  for  service  in 
France. 

On  the  occasion  of  his  marriage  to  Miss  Nellie  Howard  Halford, 
elder  daughter  of  Mr.  John  Halford,  of  Rugby,  Mb.  John  P. 
Thompson,  son  of  Councillor  J.  Thompson,  J. P.,  of  Stanhope  (Co. 
Durham),  has  been  presented  with  a  marble  clock  by  the  staff  of 
the  Loughborough  Electrical  Eagineering  Co. 

In  the  list  of  aliens  to  whom  certificates  of  naturalisation  were 
granted  during  July  the  following  appear  :  — 

Christian  Fredrik  Barnholdt  (Sweden),  electrical  engineer, 
residing  at  Preston. 

Fbederiok  William  Becker  (Germany),  telegraph  engineer, 
residing  at  New  Barnet. 

Mr.  a.  S.  Brodie,  contract  manager  for  the  Post  Office  tele- 
phones at  Blackburn,  is  about  to  leave  to  take  up  a  similar  appoint- 
ment at  Aberdeen,  and  it  is  understood  that  the  Blackburn 
vacancy  is  to  be  filled  by  the  transfer  of  Mr.  Shears,  who  is  at 
present  contract  manager  at  Chester. 

Lance-Corpl.  Wm.  Stenton,  8th  Batt.  Manchester  Regiment, 
who  has  just  been  awarded  the  D.C.M. ,  was  till  recently  employed 
at  the  British  Westinghouse  Co.'s  works. 

Mr.  V.  A.  F.  Bellamy,  second  assistant  engineer  of  the  Manx 
Electric  Railway  Co.,  has  been  appointed  assistant  outside  super- 
visor to  Messrs.  J.  B.  Saunders  &  Co.,  of  London. 

Mb.  D.  H.  Slack,  of  the  firm  of  Messrs.  Bauer,  Imrje  &  Slack, 
chartered  patent  agents,  has  been  promoted  to  the  rank  of  Captain 
in  the  Kent  Fortress  RE.  (Lights  Companies). 

Roll  of  Honour, — Rifleman  Henry  Uakwell  Wood, 
of  the  Rifle  Brigade,  who  was  on  the  staff  of  the  Kingston-on- 
Thames  Corporation  electricity  department,  has  been  killed  in 
action  in  France. 

Private  Roj)BRT  Dennis,  of  the  7th  Battalion  Lines.  Regt.,  who 
was  with  the  Urban  Electricity  Co.,  at  Stamford,  has  been  killed 
in  action.  He  joined  the  regiment  last  August,  although  in  his 
.lOth  year,  and  went  to  the  Front  a  month  ago.  With  the  2nd 
Lincoln  Regt.  he  went  through  the  Boer  War. 

Private  A.  H.  Day,  of  the  7th  West  Yorkshire  Regiment,  who  was 
on  the  electricity  staff  at  Leeds  of  the  Great  Northern  Railway 
Co.,  has  died  from  wounds  received  in  action. 

Sergeant  Geo.  Wm.  Jackson,  D.C.M.,  of  the  Coldstream  Guards, 
who  has  been  killed  in  action  in  France,  served  his  apprenticeship 
with  Messrs.  Siemens  Bros,  at  Stafford,  He  joined  the  Guards  last 
September,  and  went  to  France  in  December. 

Lieut.  H.  L.  Downes,  of  Messrs.  Downes  &  Davies,  electrical 
supply  agents,  of  Stanley  Street,  Liverpool,  is  reported  as 
"  believed  to  be  killed  "  in  action  in  France.  Lieut.  Downes  was 
last  seen  during  a  bombardment  of  the  trenches,  getting  bombs 
through  to  the  front.  He  was  in  the  Irish  Battalion  of  the  King's 
Liverpool  Regiment,  and  went  to  France  in  April. 

Obituary. — The  death  recently  occurred  of  Me.  Ernest 
J.  Mayne,  late  of  the  electricity  supply  department,  Dublin. 

Will.— The  estate  of  the  lat«  Mr.  C.  E.  P.  Spac4Noletti, 
of  Frognal  Lane,  Hampstead,  late  chief  electrical  engineer  to  the 
Great  Western  Railway  Co.,  has  been  proved  at  £3.5,070. 


NEW    COMPANIES    REGISTERED. 


Snyder  Electric  Furnace  Co.,  Ltd.  (141,210).— This  com- 

p;.ny  was  registered  on  August  6th,  with  a  capital  o(  ;£1.00U  in  £1  shares, 
lo  acquire  and  turn  to  account  any  inventions  relating  to  the  manufacture  o( 
iron,  steel,  metals  and  chemicals  of  all  kinds,  to  carry  on  the  business  of 
electrical,  mechanical  and  general  engineers,  founders,  machinists,  tool  makers, 
chemical  manufacturers,  etc.  The  subscribers  (with  one  share  each)  are: 
G.  J.  Stock,  The  Villas,  Middleton  St.  George,  Darlington,  analytical  chemist; 
C.  J.  H.  Stock,  34,  Swinburne  Road,  Darlington,  analyticil  chemist.  Private 
company.  The  number  of  directors  is  not  to  be  less  than  three  or  more 
than  seven;  the  first  are  G.  J.  Stock,  C.  J.  H.  Stock,  G.  H.  Watson,  and 
F.  T.  Snvder.  Qualification,  £\.  Solicitors  :  Watson  &  Watson,  Darlington. 
Registered  by  Jordan   &  Sons,   Ltd.,   116-7,  Chancery   Lane.  W.C. 

Accumulators,  Ltd.  (141,197).— This  company  was  regis- 
tered on  August  6th,  with  a  capital  of  ;t"100  in  ^"1  shares,  to  carry  on  .any 
business  bearing  on  the  .application  or  employment  of  electricity,  electrical 
batteries  and  accumulators,  and  the  business  of  engineers,  machmists,  etc. 
The  subscribers  (with  one  share  each)  are:  W.  J.  Matthews,  69,  Freegrove 
Road,  W.,  accountant:  H.  Fulton,  1,  Lawrence  Pountney  H.U,  E.G.,  solicitor. 
Private  company.  The  number  of  directors  is  not  to  be  less  than  two  or 
more  than  five;  the  subscribers  are  to  appoint  the  first  directors.  QuaUfip- 
tion,  one  share.     Registered  office  :   Maybury  Hill,  Woking. 
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Irish  HvJro  i;iectiic  SviiUicate,  Ltd.  (141,203).— This  com- 

iny  was  ie"|>isi,  ir.l  „,,  Autu>r  lilh,  Willi  u  i:ipilal  of  £lOfiOU  in  10,000  ord. 
larm  ol  £1  .  .u  li  ..ii.l  Ill.dOO  slin.v  i.T  Is  i-ach,  to  inquire  water  and  other 
<wei,  and  liuhl^  .,,,.1  .  on,  .■-^iuiis  in  i.'v|...l  ol  tile  use  o(  waterlalls,  livers 
id  VI  aid  ways  tor  tin-  generating  ol  power,  and  any  other  properties  and 
■tidiLimr-nts.  to  carry  on  the  business  of  suppliers  of  power  by  water  and 
'■^iiuiu,  t-u-  The  subscribers  (with  one  abare  each)  are:  E.  J.  Haynian, 
I,  St.  Suithin's  Lane.  E.C.,  secretary;  W.  Pocock,  11,  Bowen  Road,  Harrow, 
erk.  Private  company.  The  number  of  directors  is  not  to  be  less  than  two 
more  than  five;  the  subscribers  .ire  to  appoint  the  first.  Registered  bv 
igle,  Holmes  Sons  5:    Pott,  Capel    House,  E.C. 


OFFICIAL  RETURNS  OF  ELECTRICAL 
COMPANIES. 


Slmmonds  Brothers,  Ltd. — Charge  (supplemental  to  vari- 
ous agreements)  on  moneys  payable  under  army  contracts,  dated  July  22nd, 
1915.  to  secure  all  moneys  due  or  to  become  due  from  company  to  Parrs 
Bank.  Ltd. 

CoIIey's  Patents,  Ltd. — Particulars  of  .£6,000  debentures, 

created  bv  resolutions  of  Januarv  2nd,  1906,  March  14th,  1907,  and  July  8th, 
1915,  filed  pursuant  to  Section  93  (3)  of  the  Companies  (Consolidation)  Act, 
1908,  the  amount  of  the  present  issue  being  ;£;3,000.  Property  charged  :  The 
comoany's  undertaking  and  property,  present  and  future,  including  uncalled 
capital.      No  trustees. 

Carville  Site  and   Power  Co.,  Ltd. — Issue  on  July  28th, 

1915,  of  ;flO,OI)0  debentures,  part  of  a  series  of  which  particulars  have  already 
been  filed. 

La  Plata  Electric  Tramways  Co.,  Ltd.  (101,431).— Capital, 

^^"■loO.OOO  in  300,000  pref.  and  250,000  ord.  shares  ol  ^"1  each.  Return  dated 
Mav  11th,  1915-  All  sh.Tres  taken  up;  £170.007  paid  on  170,007  pref.;  ;^279,993 
cnnsidered  as  paid  on  29,993  pref.  and  250,000  ord.  Mortgages  and  charges: 
;i:iOO,000. 

Nairobi  Electric  Power  and  Li^htinj;  Co.,  Ltd. — Issue  on 

July  2filh.  1915,  of  jfl.OOO  debentures,  part  of  a  series  of  which  particulars 
have  already   been  filed. 

Hart  Accumulator  Co.,  Ltd. — Charge  on  35  and  10,  Marsh- 
gate  Lane,  Stratford,  dated  July  27th,  1915,  to  secure  all  >moneys  due  or  to 
become  due  from  the  London  County  and  Westminster  Bank,  Ltd.,  Lothbury, 
EC. 

Pritchett  and  Gold  and  Electrical  Power  Storaj^e  Co.,  Ltd. 

— r<eposit  on  Julv  29lh,  1915,  of  deeds  of  freehold  land  and  buildings  at  High- 
fields,  Feltham.  dated  Julv  29th.  1915,  to  secure  all  monevs  due  or  to  become 
due  from  company  to  Barclav  &  Co..  Ltd.,  95,  Victoria  Street,  Westminster. 
Sldinped   to  cover   ;£;4,000. 


CITY    NOTES. 


Tj'iieside  Tramways  and  Traiiiroads  Co. 

The  directors'  report  for  the  half-year  ending  June  30th,  1915. 
shows  a  surplus  of  receipts  over  expenses  of  £5,411,  which, 
with  the  balance  brought  forwai'd  from  last  half-year  of  £732, 
makes  a  total  to  the  credit  of  profit  and  loss  accoiint  of  £6,143, 
and  after  deducting  interest  on  debentures,  loans,  etc.. 
amounting  to  £1,012,  there  remains  an  available  balance  of 
£5,131.  This  profit  the  directors  propose  to  appropriate  as 
follows :— Dividend  on  preference  shares  at  the  rate  of  5  per 
cent,  per  annum  (less  income  tax),  £601;  dividend  on  ordinary 
shares  at  the  rate  of  3  per  cent,  per  annum  (less  income  tax), 
£•2,008;  reserve  for  renewals,  depreciation,  and  other  con- 
tingencies, .£1,200  (this,  with  £.303  interest  on  investments, 
will  increase  the  fund  to  £20,600);  reduction  of  registration 
and  formation  pxpen.ses,  etc.,  £330,  leaving  to  be  carried  for- 
ward to  next  half-year  £991.  The  traffic  receipts  show  a 
decrease  of  £422,  as  c-ompared  with  the  corresponding  jieriotl 
of  la.st  year.  The  shareholders  are  asked  to  sanction  the 
contribution  bv  the  company  to  charitable  purposes  in  con- 
nection with  the  war  of  a  sum  not  exceeding  £200  during  the 
half-year  ending  December  31st,  1915. 

The  half-yearly  meeting  of  the  companv  was  held  at 
Ncwcastle-on-Tyne  on  the  10th  instant.  Dr.  J.  T.  Merz  (the 
Chairman)  presiding.  In  moving  the  adoption  of  the  report. 
(he  CnAiRMAN  .said  the  revenue  had  been  £400  less  than  in 
(ho  corresponding  half-year,  and  the  profits  had  been  almost 
eNactly  the  same  as  last  half-year.  .\  very  larce  i(em  in  the 
r»HW>ipts  in  the  first  half  of  the  year  was  usually  the  holidav 
(raffic;  this  tiaflic.  owing  to  the  races  at  Gosf<irth  Park  not 
hnving  been  held  this  year,  had  been  very  much  less.  Thev 
Iiad  lost  in  that  way.  compared  with  the  airresponding  half- 
.vvar.  £1.4.'j7,  but  on  the  other  side  they  had  made  up  about 
£1.000  on  (he  ordinary  traflic,  owing  Ui  the  increased  work- 
men s  tiafin<r.  'Hiey  had  been  obliged  to  run  fewer  cars  owing 
(o  the  re<liiced  staff.  Tlie  receipts  per  ear  im'le  had  gone  np 
fioiii  10.48f],  last  year  (o  nOOd.;  and  the  expenses  had  gone 
lip  from  fi.OSd.  t«  7.1.5d.  The  expenses  liiid  been  the  same 
fi>r  the  half-year  nn  in  the  enrresponding  six  months,  although 
wages  had  gone  up.  Their  men  had  been-vcrv  loval,  and  had 
worked  considerable  overtime  The  dividend  tliev  proiwsed 
V^  *^"  *""""  ""  '""'^^  >'*■'"■  1''""  rew-rve  fund  amounted  to 
£20,666.  Iliey  had  investetl  .£20.306,  but  m  against  that  thev 
had  a  debt  to  the  bank  of  £4.000  Tliev  had  exercised  the 
option  of  converting  Consols  into  War  Ivolin.  and  thev  would 
hold  over  £9.000  in  the  Umn.  which  would  be  nearlv'  half  of 
their  reserve  fund.  'Hiis  would  mean  an  increjise  of  £23  in 
their  income.  Hliov  had  insured  auainsl.  aircraft  and  bom- 
bardment for  £20,000.  and  Mint  would  cost  about  £80.  The 
trntfic  receipts  wero  etill  going  up. 


Mr.  (jEoroe  E.  ITendkrson  seconded  the  adoption  of  the 
report,  which  was  carried. 

\  letter  wa.s  read  from  two  shareholders  protesting  against 
lli<'  propasal  to  devote  £2(XJ  to  charitable  purposes.  It  was 
staled  that  a  similar  sum  was  given  la.st  half-year. 

The  ('HAIHMAN  explained  that  they  had  nnly  spent  £132  of 
the  sum  last  voted,  (jf  which  £98  was  paid  to  the  dependents 
of  men  who  had  enlisted,  so  that  only  .£34  was  ejjent  on 
charitable  contributions,  which  was  equal  to  the  amount  that 
the  employ&s  had  spent. 

The  meeting  agreed  to  the  proposed  contribution. 


Freiuli  Electrical  Coiiipaiiie.s. 

The  extracts  published  a  few  weeks  ago  from  the  annual 
reports  of  various  French  supply  companies  showed,  in  general, 
that  they  have  suffered  from  the  effects  of  the  war,  whilst  in 
the  case  of  the  Parisian  companies  in  particular  a  further  dis- 
advantage was  experienced  by  the  transfer  of  their  under- 
takings within  the  municipal  area  of  the  city  to  the  Com- 
pagnie  Parisienne  de  Distribution  d'Electricit^  at  the  begin- 
ning of  1914.  The  unfavourable  results  find  fresh  confirma- 
tion in  the  following  list  of  other  companies  engaged  both  in 
the  .supply  business  and  tran.sport  services:  — 

The  Compagnie  Oencrale  de  Distribution  d'Encrgie  Elec- 
trique  records  net  profits  of  £28,000  for  1914  on  an  ordinary 
share  capital  of  £640.000,  this  sum  comparing  with  £50,900 
in  1913.  No  dividend  is  in  contemplation,  whereas  £1  per 
share  was  distributed  in  the  previous  year. 

Tlie  Societr  Lyon.jiaise  des  Forces  Matrices  du  Rhone  earned 
net  profits  of  £97,(X)0  in  1914  on  a  share  capital  of  £1,200,000. 
The  sum  of  £41,000  has  been  allocated  to  an  experiment 
.account,  and  the  balance  allows  of  the  distribution  of  128.  7d. 
per  ordinary  share,  as  contrasted  with  IBs.  9d.  in  1913.  but 
the  holders  of  deferred  shares,  who  received  19s.  7d.  in  1913, 
have  been  passed  over  for  1914. 

The  Compagnie  des  Tramways  de  Paris  et  du  Departcitient 
de  III  Seine,  which  has  an  ordinary  share  capital  of  £2,200,01X1, 
realised  net  profits  of  £70,000  in  1914,  as  contrasted  with 
£87,000  in  the  preceding  year.  Notwithstanding  the  decrease, 
the  dividend  remains  at  8s.  per  share,  as  in  1913.  As  fresh 
capital  is  needed,  and  the  issue  of  a  definite  loan  appears  to 
be  doubtful  of  success  for  the  present,  it  is  intended  to  i-aise 
the  money  by  the  offer  of  short-term  bonds  for  £500.000. 

Tlie  Compagnie  Generate  des  Omnibus  de  Paris,  which  not 
only  monopolises  the  motor  omnibus  .services,  but  also  the 
principal  tramwaye  in  the  central  parts  of  the  city,  reports 
that  the  conversion  of  the  lines  to  electric  traction  was  com- 
pleted in  1914.  Alter  the  motor  'buses  were  requisitioned  by 
the  military  authorities  the  receipts  were  solely  derived  from 
the  tramway  traffic,  the  compensation  paid  for  the  vehicles 
being  £893,000,  which  is  said  to  represent  an  appreciable  loss 
to  the  company.  The  net  profits  have  permitted  of  the  pay- 
ment of  a  dividend  of  16s.  per  .share  on  the  capital  of 
£3.320,000,  the  loan  capital  amounting  to  £4,000,000. 

The  Socictc  Le  Triphasc  (Word  Lumiere),  which  is  a  subsi- 
diaiy  of  the  Secteur  de  la  Place  Clichy.  experieiiced  a  heavy 
decline  in  the  net  profits  in  1914  in  consequence  of  the  dear- 
ness  of  coal  and  the  great  diminution  in  the  consumption  to  63 
per  cent,  of  the  former  average  con.siimption.  As  a  result, 
the  net  profits  receded  from  £143.000  in  1913  to  £8.000  last 
year,  and  the  dividend  from  29s.  .3d.  per  share  to  no  distribu- 
titui  in  the  two  years  respectivelv.  The  ordinarv  share  capital 
is  £607.000.  and  the  loan  capital  £4.53.000.  of  which  the  sum 
of  .£.3()5,000  is  invested  in  other  electricity  supply  under- 
takings. 

The  Societe  du  Secteur  de  h-  Place  Clichy,  wjiose  supply 
undertaking  was  absorbed  by  the  Compagnie  Parisienne  de 
Distribution  d'EIectricitd  on  Januaiy  1st,  1914,  has  since 
devoted  its  efforts  to  (he  supervision  of  subsidian-  companies, 
including  the  Tiipha.sf^.  The  net  profits  for  1914  are  returned 
at  £16,000.  as  compared  with  £100,000  in  1913.  when  a  divi- 
dend of  ,£5  8s.  per  .share  was  declared,  but  no  distribution  is 
piopo.sed  for  last  year.  The  repayment  of  share  capital  of 
£240.000,  which  was  decided  upon  in  July.  1914.  has  been 
rendered  impossible,  as  the  partial  di.sjiosal  of  shares  held 
in  the  Triphast^  has  been  out  of  (he  question  under  the 
changed  <'ircamstances, 

Tlie  report  of  the  Socii'le  d'Eclairnpr  et  Force  par  I'Rler- 
iricitr.  which  was  formerly  known  as  the  Secteur  Rothschild. 
discusses  the  un.soiind  rivalry  which  prevaiW  amontr  the 
different  lighting  companies  in  connection  with  eompetitioMS 
for  conci-ssions.  and  mentions  that  the  concessinn  for  the  dis- 
trict of  St.  Denis  luis  been  transferred  to  the  r<iiniiagnie 
Parisienne  de  Distribution.  M  nrescnt  the  RociiMc  d'K.clairace 
only  carries  on.  or  is  interested  in.  suburban  and  provincial 
(•oncessions.  and  under  the  iiKered  <-onditions  (hi'  gross  ptnfits 
declined  frotn  £166,000  in  1013  (o  £.31,000  Inst  vear,  and  the 
net  profils  from  £3,S,000  to  f22.0<X)  in  the  two  yars  rwpee- 
(ivi'lv.     It   is.  however,  not  intended  to  pay  any   dividend. 


Victoria  Falls  and  Transvaal  Power  Co.,  I,td. 

Till-  report  for  the  v<'ar  ended  December  31st.  1911.  .slates 
(hnt  (be  issued  sIkiiv  capi(:il  nmoiiii(ed  to  £3  000(100  and  (he 
debenture  capital  (o  £4.. 143.920.  r,*2..')S0  of  |he  r,]  pr'r  cent 
second  tnortgape  debendircs  having  b(<en  purcha-sed  during 
1914.  towards  th(>  iimounts  falling  due  for  redemption  in 
January,  1916,  and  January,  1916,  in  the  terms  of  the  truet 
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deed.  The  year's  bufiiness  ba.s  resulted  iu  a  profit  of  £555,694, 
uhich,  with  ttie  j£l05,199  at  the  credit  of  the  profit  and  loss 
uccouut  as  at  Deivuiber  .'list.  1913,  nnaaining  atf«r  payment 
of  the  divideud  ou  Juue  17th,  1914.  makes  a  gross  total  of 
£660,893.  After  prt)viding  for  interest  on  debentures  for  the 
year  1914,  amounting  to  £'234,843,  and  for  deproeiation,  income 
tax,  etc.,  amounting  to  £]o9,G03,  the  balance  remaining  is 
£•-'66,447,  iu  respect  of  which  a  dividend  wa.s  declared  on 
December  17th  last,  at  the  rate  of  6  per  cent,  per  annum, 
less  income-tax,  for  the  six  months  ended  June  3Uth,  1913, 
on  the  preference  shares,  and  a  further  dividend  on  the  pre- 
ference shai'es  also  at  the  rate  of  6  per  cent,  i)er  annum,  less 
income-tax,  for  the  ten  months  ended  April  iXtth,  1914,  was 
declared  on  June  10th,  191.).  Tliese  dividends  were  paid  on 
January  6th,  1915,  and  June  •list,  1915,  respectively,  and 
absorbed  £160,000,  leaving  £106,447  to  be  carried  forward. 
Since  the  last  report  three  10,OflO-H.p.  compressors  have  been 
brought  into  commis-sion,  together  with  the  necessary  boiler 
plant,  etc.,  and  considerable  extensions  to  the  air  pipe  system 
of  the  Eand  Mines  Power  Supply  Co.,  Ltd.,  have  been  made 
and  put  to  work.  At  the  Brakpan  power  station  33,500  h.p. 
of  electrical  plant  has  been  added  and  half  of  this  is  now  in 
commission.  The  combined  companies  have  now  an  ample 
reserve  of  air  and  electrical  plant  installed  at  their  several 
stations.  The  judgment  which  was  given  against  the  company 
in  the  action  bv  the  Consolidated  Langlaagte  Mines,  Ltd., 
was  reduced  by  the  Appeal  Court  from  £29,000  to  £19,000. 

The  directors   record    the  dc.nlh    of   Mr.  R.  G.   Frickcr.    and   the  v.icancy   on 

board  has  beei   filled  bv   the  appointment  of  Lord  Brabourne  as  a  director. 

H.   L.  Cripps    retires  in   accordance    with   the  Articles,    but  on  account   of 

Health  his   name  is  not   submitted    for  re-election.     On    the  outbreak  of   war. 

Ir.   Rathcnau,  bein^  a  German  subject   resident  in  Germany,  ceased   to  be  a 

lirector.      The    Press   has    since    reported    the    death    of   this   gentleman.      Mr. 

Brakhan    resigned    his  seat   on    October   15th    last.      It    is   not   proposed    to   P.ll 

rliese   two  vacancks. 

Annual  meeting  :   August  20th. 


Puebla   Tramway,  Liffht  and  Power   Co..    Ltd.— 

Acooidlner  to  the  Financial  TiMef,  a  meetiner  of  the  holders  of  the 
first  mortgage  thirty-year  h  per  cent,  gold  bonds  was  recently 
held  In  London,  at  which  a  resolution  sanctioning  the  modiQcation 
of  the  rights  of  the  bondholders  was  unanimously  passed  by  votes 
Tspresenting  upwards  of  two-thirds  of  the  outstanding  bonds. 
The  effect  of  the  resolution  is  to  make  the  interest  on  the  first 
mortgage  bonds  during  the  five  years  from  January  Ist,  1915. 
payable  only  if  and  when  there  are  any  earnings  of  the  company 
available  for  the  purpose  ;  to  enable  the  company  to  satisfy  any 
interest  unpaid  at  the  expiration  of  five  years  by  the  issue  of 
.5  per  cent,  non-cumulative  income  warrants  at  par  ;  to  suspend 
the  operation  df  the  sinking  fund  for  a  period  of  five  years,  and  to 
extend  the  date  of  maturity  of  the  bonds  for  five  years  from  1987  to 
1942.     The  service  of  the  prior  lien  bonds  has  been  duly  met. 

L.  &  ^\W.  Railway  Co. — This  company  held  a  special 

meeting  last  week,  at  which  authority  was  given  for  the  issue  of 
new  preference  stock  in  place  of  consolidated  stock  authorised  in 
1901,  and  not  now  required.  The  issue  is  for  £1,500,000  10-year 
redeemable  preference  stock,  which  is  required  for  the  completion 
of  the  Euston  and  Watford  Electric  Railway,  and  for  other  pur- 
poses.    The  price  of  issue  is  96,  and  the  interest  4i  per  cent. 

Oldham,   Ashtou    ami    Hyde   Electric  Tramways 

Co.,  Ltd. — The  directors  have  declared  an  interim  dividend  of 
5  per  cent,  per  annum  on  the  ordinary  shares  for  the  past  half- ' 
year,  payable  on  the  16th  Inst. 

Chelsea  Electricity  Supply  Co.,  Ltd, — The  directors 

have  declared  an  interim  dividend  at  the  rate  of  4  per  cent,  per 
annum,  less  income-tax,  on  the  ordinary  shares  for  the  half-year, 
payable  on  September  15th. 

\orthampton  Electric  Light  and  Power  Co.,  Ltd. 

— The  directors  have  declared  an  interim  dividend  at  the  rate  of 
5  per  cent,  per  annum  (6d.  per  share)  on  the  ordinary  shares  for 
the  past  half-year. 

Telephone  Development  Co.,  Ltd. — The  accounts  for 

the  year  to  June  30th  show  a  surplus  of  £10,458,  which  it  is 
proposed  to  carry  forward. 

Western    Union  Tele2;'raph    Co. — The  report  states 

that  for  the  six  months  to  June  30th  the  income  was  $24,019,260  ; 
expenses,  including  maintenance  and  reserves,  319,359,745  ;  interest 
on  bonds,  $668,600  ;  net  income,  .S3,990,915,  being  an  increase  of 
51,891,080  above  the  corresponding  period  of  last  year. 

South  Metropolitan  Electric  Light  &  Power  Co.. 

Ltd. — The  transfer  books  and  register  of  members  will  be  closed 
from  August  18th  to  31st,  191.^  (both  days  inclusive),  for  the 
preparation  of  warrants  for  dividends  payable  31st  inst.  on  the 
7  per  cent,  cumulative  first  preference  shares  and  6  per  cent. 
gUmnlative  second  preference  shares. 

Brompton    and    keusington    Electricity    Supply 

Corporation,  Ltd. — Interim  dividends  for  the  half-year  to 
Jnne  30th — Ou  the  ordinary  shares  at  the  rate  of  9  per  cent,  per 
annum  (less  tax)  ;  on  the  preference  shares  at  the  rate  of  7  per 
cent,  per  annum  (legs  tax). 


STOCKS    AND    SHARES. 

TUESIIAV    EVENlI'f(J. 

An  unusual  number  of  interesting  incidents  have  developed 
this  week  in  the  Stock  Exchange  markets;  and  although, 
generally  speaking,  the  volume  of  business  is  meagre,  in  cer- 
tain sections  there  has  been  something  approaching  activity. 
This  is  more  particularly  the  case  with  the  Marconi  group ; 
while  upon  Brazilian  Tractions,  and  various  of  the  companies 
— Canadian  and  American — engaged  ou  war  work  for  the 
Allies,  a  lot  of  attention  has  been  focused  by  reason  chiefly 
of  the  boom  in  industrial  shares  on  the  other  side  of  the 
Atlantic. 

On  this  side,  we  have  seen  nothing  .so  sensational  as  that 
provided  by  the  trans-ocean  brigade  in  Wall  Street.  The 
London  Stock  Exchange  does  not  deal,  for  instance,  in 
Bethlehem  Steel  shares,  the  price  of  which  has  risen  from  30, 
some  fifteen  months  ago,  to  about  0(.HJ  at  the  present  day. 
Markets  here  are  unacquainted  with  Electric  Boats — whatever 
these  may  be — the  price  of  which  gyrates  to  the  tune  of  80 
points  a  day,  and  seems  to  think  nothing  of  it.  Westing- 
house  issues  are  known  on  this  side  only  through  the  medium 
of  the  British  Westinghouse  capital — the  shai'es  and  deben- 
tures in  the  local  company  moving  not  at  aU  what  time  their 
namesakes  in  xAmerica  are  undergoing  all  sorts  of  volatile 
fluctuations. 

The  boom  over  there,  however,  has  certainly  been  instru- 
mental in  waking  up  the  Marconi  market,  and  also  in  stimu- 
lating business  in  New  York  Telephone  bonds,  as  well  as  in 
a  few  other  specialised  departments.  The  market  for  the  new 
War  Loan  has  settled  down  to  a  steadiness  and  composure 
which  have  an  effect  in  permitting  public  interest  to  switch 
on  to  other  markets.  Several  of  the  big  Home  Railway  com- 
panies are  known  to  be  contemplating  fresh  issues  of  capital, 
following  the  example  of  the  London  &  North- Western  and, 
.some  months  ago,  of  the  North-Easteni  Railway. 

Mexican  stocks  and  shares  show  a  reviving  tendency.  The 
Latin-American  Conference,  held  a  few  days  ago  in  Washing- 
ton, has  been  adjourned  to  New  York,  where  it  is  to  be 
resumed  when  the  spell  of  tonid  weather  is  broken.  A  caustic 
observer  remarked  that  in  dealing  with  such  hot  stuff  as 
Mexico,  it  might  have  been  supposed  that  the  warmer  the 
weather,  so  much  the  more  appropriate  it  was.  There  does 
seem  to  be  a  chance,  however,  of  serious  effoi-t  being  made  at 
last  by  the  United  States  to  explore  the  possible  avenues 
leading  to  pacification,  although,  as  we  have  pointed  out 
previously,  such  talk  in  the  past  has  so  frequently  pi-oved 
abortive,  from  the  practical  point  of  view,  that  scepticism  may 
he  pardoned  for  demanding  visual  proof  of  good  intentions 
before  it  invests  money  in  Mexican  securities. 

At  all  events.  Mexican  Light  &  Power  shares  are  in  timid 
demand  at  a  rise  of  about  5  points,  and  the  Company's  first 
mortgage  bonds,  which  were  marked  down  to  40,  have 
steadied  to  their  previous  quotation  of  45.  Mexico  Trams  are 
better  also,  and  it  is  possible  to  sell  certain  of  the  issues 
which  for  weeks  past  have  been  a  drug  in  the  market. 

The  cut  in  the  dividend  announced  by  the  Brazilian  Trac- 
tion Co.  was  followed  almost  immediately  by  a  vivid  rise  in 
the  price  of  the  common  shares,  which  carried  it  to  51  before 
a  slight  reaction  occurred  which  took  it  back  to  4%.  By  odd 
coincidence,  the  rise  took  place  on  the  day  following  the 
declaration  of  the  decreased  dividend,  from  which  it  was 
inferred  that  there  must  have  been  bears  who  were  only 
waiting  for  the  news  to  be  announced  before  they  endeavoured 
to  cover  their  tracks.  'In  this  supposition  there  was  a  reason- 
able amount  of  likelihood;  but,  as  it  happened,  just  about 
that  time  the  Brazilian  Government  rather  unexpectedly  paid 
off  some  of  its  treasury  bills,  and  this  evidence  of  its  financial 
position  put  fresh  heart  into  the  supporters  of  Brazihan 
issues  in  general.  The  company,  as  we  have  shown  before,  is 
doing  well;  and  if  it  were  not  for  the  low  rate  of  exchange, 
the  6  per  cent,  dividend  could  have  been  easily  maintained. 
For  the  first  five  months  of  the  company's  current  year,  the 
aggregate  net  earnings  of  18  million  mils,  showed  an  increase 
of  767,000  mils,  above  those  of  the  corresponding  period  in 
the  previous  twelvemonth. 

Most  of  the  Latin-Canadian  Power  companies  are  making 
good  money.  The  Alabama  Traction  announced  that  pay- 
ment of  its  bond  interest  wUl  be  resumed  next  month,  and 
the  expansion  of  earnings  is  quite  satisfactory.  The  Con- 
•solidated  Gas,  Electric  Light  &  Power  Co.,  of  Baltimore,  has 
a  useful  increase  of  $136,000  for  the  eleven  months  of  the 
company's  financial  year,  the  total  net  earnings  being  nearly 
three  million  dollars.  The  Pennsylvania  Water  Co.,  the 
Shawinigan  and  the  Mississippi  Pjver  Power  Companies  are 
all  doing  better  than  they  were  a  year  ago.  The  market  in 
most  of  the  securities  is  finn,  from  the  reflection  of  the 
.strength  in  the  War  Specials  to  which  reference  has  been 
already  made.  Business  in  the  United  States  advances  sub- 
stantially month  by  month,  but  there  is  a  good  deal  of  depre- 
cation, even  in  New  York,  of  the  gamble  which  the  specu- 
lators have  set  going  in  the  shares  of  .American-Canadian 
aimament  and  allied  companies. 

The  most  active  market  of  all  at  the  present  time,  after 
that  in  the  War  Loan,  is  in  Marconis.  American  Marconis 
have  been  varving  between  a  guinea  and  17s.  6d.,  closing  this 
(Tuesday)  night  at  iOs.  Each  reaction  brings  in  a  fresh  set 
of  buyers,  of  whom  it  is  claimed  that  the  majority  send  orders 
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I'luiii  the  liuited  States.  The  uioie  fact  of  the  fompany  niit 
having  paid  a  divideud  in  respect  of  the  past  year  carries  no 
weight  with  the  pre.sent  buyers.  Those  people  who  invested 
their  money  in  American  Marconi.s  what  time  the  shares  were 
placed  upon  the  market,  must  be  thanking  their  lucky  stars 
lor  the  unexpected  turn  in  fortune's  wheel,  particularly  those 
who  made  the  investment  with  borrowed  money.  Canadian 
Marconis  have  come  into  demand  at  6s.,  and  Spanish  aiv 
about  the  same  price.  New  York  Telephone  bonds  rose  ;i 
trifle  to  %i,  and  have  changed  hands  as  liigh  as  97J. 

Beyond  this  Marconi  excitenn'iit ,  tlirrc  is  nothing  vejy 
cheering  about  telegraph  stocks.  The  decline  in  Eastern  Tele- 
graphs continues,  the  ordinary  having  slipped  back  to  117. 
The  4  per  cent,  debenture  stock,  however,  is  a  point  harder 
at  81;  and  Anglo-American  deferred  recovered  the  i  which 
it  lost  last  week.  United  Eiver  Plates  have  receded  a  little. 
The  Western  Telegraphs  which  have  been  recently  on  offer- 
round  about  Hi  are  being  steadily  absorbed.  Electricity 
Supply  shares  are  mainly  firm,  the  only  exception  being 
Metropolitan  ordinary,  which  fell  to  '2;.  The  reduction  in 
the  interim  dividends  has  rendered  the  inarket  a  trifle  un- 
steady as  a  whole,  but  there  is  not  a  great  deal  going  on. 

British  Westinghouse  preference  and  debentm-e  have  both 
given  way,  the  latter  shedding  2  points  to  68.  British  Insu- 
lated ordinary,  whOe  nominally  11,  could  probably  be  bought 
in  the  neighbourhood  of  10| ;  half-a-dozen  sellers  of  small  lots 
have  appeared  in  a  market  unsupported  by  any  buying  orders, 
and  those  who  wish  to  pick  up  shares  at  a  low  price  might 
easily  be  able  to  do  so  with  a  bid  below  the  figure  quoted. 

The  Victoria  Palls  &  Transvaal  Power  Co.  has  just  issued 
an  excellent  report,  showing  an  increased  profit  of  £33,000. 
This  enables  the  company  to  pay  8  per  cent,  on  its  preference 
shares  for  the  year,  which  brings  the  dividend  on  these  up 
to  April  30th,  1914.  The  substantial  sum  of  £106,000  is  car- 
ried forward,  so  it  seems  obvious  enough  that  it  will  not  be 
very  long  before  all  the  arrears  are  cleared  off.  The  price  of 
the  preference  is  firm  at  1.5s.,  and  the  ordinary  are  quoted  at 
4s.  6d. 

The  .\delaide  Electric  Supply  Co.  has  issued  a  further  letter 
to  the  holders  of  its  5  per  cent,  debenture  stock,  and  a  modifi- 
cation is  suggested  of  the  previous  proposals — quoted  here 
last  week— with  reference  to  the  placing  of  the  sinking  fund 
on  a  1  per  cent,  cumulative  basis.  Instead  of  this,  it  is  now 
proposed  to  substitute  3  per  cent,  for  1  per  cent.,  and  the 
directors  calculate  that  this  would  have  the  effect  of  redeem- 
ing the  whole  of  the  issue  in  SOj  years,  that  is,  shghtly  earlier 
than  the  due  date  of  1936.  The  root  of  the  objection  to  the 
•  scheme  seems  to  us  to  lie  in  the  tampering  at  all  with  the 
trust  deed,  which  should  be  kept  inviolate.  To  admit  the 
principle  that  trust  deeds  can  be  altered  for  any  reason  what- 
ever is  a  dangerous  excm'sion  in  finance;  and,  however  excel- 
lent may  be  the  reason  for  suggesting  it,  to  our  mind  the 
principle  should  be  held  sacrosanct  in  the  interests  of  public 
confidence  in  any  such  security. 

The  Armament  group  is  a  little  more  active,  though  with- 
out any  corresponding  movements  being  caused  in  prices. 
Rubber  shares  are  good.  The  tone  seems  to  have  taken  a 
change  for  the  better ;  and  although  the  florin  shares  standing 
round  about  par  are  still  somewhat  neglected,  they  will 
probably  participate  before  long  in  the  jjresent  demand  for 
higher-priced  shares  in  this  market.  The  public  disposition 
.seems  willing  to  buy  more  or  less  speculative  shares  yielding 
high  rates,  in  order  to  mix  with  the  War  Loan,  with  its  4| 
per  cent,  return,  and  thus  by  the  selection  to  obtain  about 
6  to  7  per  cent,  on  the  money.  As  a  jiure  investment,  the 
War  Loan  is  by  far  the  most  popular  stock  in  the  markets; 
and  it  may  be  of  interest  to  the  curious  in  such  matters  to 
learn  that  the  weight  of  the  scrip  certificates  which  have 
been  handed  out  within  the  past  month-^each  individual 
certificate  weighing  about  i  oz. — amounted  in  the  aggreg.itc 
to  nearly  twenty   tons. 
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SHARE    LIST  OF  ELECTRICAL  COMPANIES. 


HOHB    I^LKCTBIOITY  OOUPANIRB. 

Price 

Dividend,  Aug.  10, 

1914.  lOlS. 
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TELEORAPaa  AND  TELEPHONES, 
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made  for  dividends  being  paid  tree  of  income-tax. 


I'acilic  Ui\s  and  Kipcfric  Co. — The  accounts  for  tlie 

your  I'.III  pIiow  a  irroHH  operatinif  rovonuo  of  $lli,!U2,(it*8,  an 
iiiereaHC  of  $1.01  ;i,riS2,  while  tlio  net  income  rose  by  91,i:t.'>,4ri|  to 
?8,;iOli,r)82.  The  Bvailable  balance,  however,  is  only  9992,621 
higher  nt  8H,fiiri,(>6(i.  After  dcductini;  diviilonde  and  allowancen 
for  doprociatioii,  a  balance  of  $l,l76,:t20  is  carried  forward.— 
Fhinncier. 
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METAL    MARKET. 
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The<31asgow  Iron  Market  was  closed  on  July  16th  and  I9tli. 


r.S.  Central  Statiou  Users  of  Electric  Vehicles.— 

A  recent  iesno  of  the  Central  Station,  New  York,  contaias  tabu- 
lated data  referriagr  to  the  nee  of  petrol  and  electric  vehicles 
by  250  central  stations  in  the  States,  from  which  it  appears  that 
^28  of  the  former  and  Siil  of  the  latter  are  in  use  in  the  stations 
enumerated.  Foremost  in  the  list  are  the  Commonwealth  Edison 
Co.,  Chicago,  with  114  electricp.  and  the  New  York  Edison  Co., 
with  130  electrics,  neither  company  showing:  any  petrol  cars  in 
use.  The  Boston  Edison  Co.  operates  56  electric  and  3  petrol  cars  ; 
the  Rochester  Riilway  and  Lierht  Co.  has  53  electric  cars  and 
1  petrol  car  ;  the  Philadelphia  Electric  Co.  has  40  electric  and 
26  petrol  cars  :  the  Baltimore  Consolidated  Co.  has  27  eleotrii  and 
8  petrol  cars  ;  the  Djtroit  Edison  Co.,  25  electric  and  two  petrol 
cars  ;  the  St.  Louis  Union  Co.,  20  electric  cars  only  ;  and  so  on, 
these  being  the  principal  station  users  in  the  list. 

Rinff  Albert's  ( ivilian  Hosjiital  Fund.— An  urgent 

appeal  is  made  for  assistance  for  the  civil  population  of  the 
portion  of  Belgium  still  held  by  its  heroic  people,  which  presents 
a,  picture  of  overwhelming:  distress.  It  is  proposed  to  establish 
^mall  movable  hospitals  which  can  be  quickly  set  up  in  villaees  as 
necessity  arisep,  and  managed  as  self-contained  units.  The  ground 
over  which  the  fund  will  woik  must  be  traversed  by  our  troops  as 
they  advance,  and  it  is  imperative  that  it  should  be  quickly 
restored  to  a  healthier  and  more  sanitary  condition.  Cheques  may 
be  made  payable  to  "  The  London  County  and  Westminster  Bank," 
crossed  "  King  Albert's  Civilian  Hospital  Fund,"  and  sent  direct  to 
the  Bank  at  62,  Victoria  Street,  S.W.  Contributions  of  clcthing, 
boots,  linen,  medical  stores,  sheets,  blankets,  bedding,  household 
rfquirem3nts,  foodstuffs,  ka.,  will  be  gratefully  received  at  the 
Hospital  Djput,  care  of  Harrod's  Stores,  116,  Brompton  Road, 
S.W. 


THE  FUTURE  OF  EXPORT  TRADE. 

After  a  year  of  war,  and  the  prospect  of  hostilities  still 
being  continued  for  a  further  period,  the  length  of  which 
it  would  be  impossible  to  specify  with  any  degree  of  cer- 
tainty, the  question  of  the  future  of  the  export  trade  of 
some  of  the  nations  which  are  engaged  in  the  present 
contest  has  had  provisionally  to  be  subordinated  to  the 
absolute  necessity  for  meeting  requirements  in  the  matter  of 
adequate  supplies  of  arms  and  ammunition,  which  have  been 
shown  to  be  more  essential  than  ever  under  existing  condi- 
tions of  position  fighting,  in  order  to  bring  the  war  to  a 
successful  conclusion  in  favour  of  the  Allies  as  eoon  as 
possible.  Under  these  circumstances  it  is  comprehensible 
that  while  the  general  object  of  capturing  a  large  portion  of 
the  export  trade  hitherto  carried  on  by  Germany  and 
Austria-Hungary  is  not  by  any  means  being  lost  sight  of, 
-  some  relaxation  of  effort  must  have  occurred  in  view 
of  the  more  important  problems  which  await  a  satisfactory 
solution  at  the  present  time.  In  this  connection  it  has  to 
be  borne  in  mind  that  the  financial  conditions  in  several  of 
the  Republics  of  South  America — one  of  the  great  markets 
which  was  held  in  prospect  for  development — had  become 
extremely  critical  before  the  outbreak  of  the  European  war, 
and  the  situation  in  these  countries  has  been  aggravated 
indirectly  by  the  war,  whilst  nations  in  other  parts  of 
the  world  are  also  suffering  indirectly  from  the  world 
conflagration.  Naturally,  the  cultivation  of  export  trade 
under  existing  conditions  is  a  matter  of  difficulty  to  some  of 
the  belligerents,  and  quite  impossible  to  the  others. 

But  even  the  North  Americans  (United  States),  who,  less 
than  12  months  ago,  were  equally  as  zealous  as  British  firms 
in  the  desire  to  capture  German  export  trade,  particularly  in 
South  America,  have  been  greatly  disillusioned  with  regard 
to  Sjuth  American  markets,  notwithstanding  that  the  United 
States  have  retained  their  freedom  of  activity  through 
not  being  involved  in  the  war  as  belligerents.  Instead  of 
increasing  their  export  trade  to  the  whole  of  the  South 
American  Republics,  and  to  British,  Dutch  and  French 
Guiana,  the  figures  issued  by  the  Department  of  Commerce 
at  Washington  are  reported  to  show  a  decrease  of 
£4,400,000  in  the  value  of  the  exports  to  those  destinations 
in  the  financial  year  ended  with  June,  1915,  as  compared 
with  the  previous  year,  whereas  the  imports  from  those 
countries  increased  by  £1,000,000  as  compared  with  the 
year  1913-14.  The  imports  into  the  United  States  from 
Canada  experienced  a  still  greater  advance,  whereas  the 
value  cf  the  exports  to  Canada  underwent  an  enormous 
diminution. 

If  then  the  efforts  put  forth  by  British  firms  to  expand 
their  export  trade  in  the  past  12  months  have  not  been 
crowned  with  that  particular  measure  of  success  which  was 
originally  expected,  the  explanation  lies  chiefly  in  the 
financial  situation  of  transmarine  countries  all  over  the 
world  as  affected  indirectly  by  the  war,  and  we  have  at 
least  the  consolation  of  knowing  that  North  Americans, 
although  not  directly  hampered  by  the  war,  have  hitherto 
failed  to  make  any  material  progress  in  the  South  American 
markets  notwithstanding  the  swarms  of  travellers  who  were 
sent  out  expressly  to  get  into  touch  with  possible  buyers. 
It  is,  however,  less  with  the  past  than  with  the  future  that 
we  are  concerned  at  the  present  time,  and  the  same  obser- 
vation applies  to  France.  Russia,  Italy,  and  Germany  and 
Austria-Hungary ;  Belgium,  Serbia  and  Turkey  do  not 
come  into  consideration  for  the  time  being.  Now  each  of 
the  allied  countries  is  determined  to  render  itself  inde- 
pendent of  enemy  countries  as  far  as  is  possible  in  regard 
to  manufactures  and  other  products  which  were  previously 
imported  from  them.  But  when  we  reflect  on  the  export 
side  of  the  problem,  we  find  that  whilst  almost 
complete  unanimity  prevails  in  Great  Britain  as  to 
our  future  possibilities,  a  diversity  of  opinion  exists 
both  in  France  and  Germany,  where  both  pessimists  and 
optimists  give  expression  to  their  beliefs.  In  France,  where 
certain  commercial  associations  have  been  formed  recently  or 
developed  from  a  pre-war  period,  the  formation  of  export 
banks  is  advocated,  which  would  enable  exporters  to 
ascertain  the  solvency  of  foreign  customers  and  regulate 
payments  according  to  the  customs  and  in  the  currency  of 
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the  countries  concerned.  The  snggestions  made  by  M.  E. 
Morel,  vice-president  of  the  Lyons  Chamber  of  Commerce, 
best  summarise  the  opinions  of  many  circles.  He  states 
that  Frenchmen. must  (1)  learn  to  know  foreign  customers, 
for  they  do  not  know  them  ;  (2)  send  out  travellers  who 
speak  the  language  ;  (3)  manufacture  products  required  by 
customers  instead  of  forcing  upon  them  French  products  ; 
(4)  offer  the  goods  freight  and  duty  free,  and  accept  pay- 
ment in  the  currency  and  on  the  conditions  prevailing  in  the 
foreign  market ;  (5)  deliver  the  goods  punctually ;  (6) 
learn  the  art  of  packing  the  goods  in  a  faultless  manner  ; 
(7)  agree  cautiously  to  the  usual  system  of  credit  aliroad  ; 
and  above  all  (8)  desire  to  conquer  foreign  markets.  Whilst 
these  objects  are  praiseworthy  from  the  French  point  of 
view,  there  is  another  side  of  the  question  to  be  dealt  with 
before  the  French  can  hope  to  succeed  in  the  former  aims. 
This  particular  side  refers  to  the  setting  in  order  of  French 
domestic  affairs,  to  which  M.  Victor  Cambon,  the  well- 
known  economist,  recently  devoted  a  series  of  lectures,  which 
were  delivered  before  the  Association  of  Engineers  in  Paris. 
The  lecturer  stated  that  the  goal  would  be  reached  with 
France  exhausted  of  men  and  money,  the  lack  of  which 
would  be  most  seriously  felt,  apart  from  the  absence  of  the 
hundreds  of  thousands  of  Belgian,  German,  and  Italian 
workmen  who  were  employed  prior  to  the  war.  The 
financial  difficulties,  he  declared,  would  be  considerable,  and 
apart  from  those  now  engaged  on  Government  orders,  most 
of  the  industrial  companies  would  be  half  ruined,  some 
through  the  stagnation  in  business  and  the  others  through 
the  destruction  of  their  works.  And  yet  thousands  of 
buildings  and  works  will  have  to  be  rebuilt  in  part  of  the 
country,  concurrently  with  the  reconstruction  of  railways, 
roads,  underground  water  and  sewer  services,  and  other  public 
installations  of  different  kinds.  M.  Cambon,  who  is  far 
from  being  sanguine  as  to  the  future,  ;tsks.  if  Germany 
becomes  exhausted  and  ruined,  what  can  the  Allies  do  in 
regard  to  an  indemnity  with  a  country  which  has  sacrificed 
its  last  pfennig  on  the  continuation  of  the  war  ? 

Turniing  now  to  Germany,  where  the  future  of  the  export 
trade  is  equally  occupying  increasing  attention,  a  Mr. 
J.  Marz  discusses  the  problem  in  a  pamphlet  which  has  just 
been  published  in  Berlin.  He  remarks  that  pessimists 
declare  that  the  e:^a8peration  created  in  enemy  countries 
through  the  war  must  produce  a  feeling  which  will  last  for 
years  after  the  conclusion  of  peace,  and  that  it  will  induce 
those  countries  to  adopt  far-reaching  measures  for  protect- 
ing themselves  against  German  goods,  facilitated  by  the 
boycotting  movement  and  the  activity  of  the  associations 
formed  for  this  purpose.  Although  the  author  does  not 
assume  that  all  these  proposals  will  be  carried  into  effect,  he 
considers  that  the  danger  of  such  a  propaganda  in  regard  to 
the  renewal  of  commercial  relations  should  not  be  under- 
estimated. As  far  as  Great  Britain  in  particular  is  con- 
cerned, it  appears  that  opinions  of  German  manufacturers 
and  merchants  are  divided.  On  the  one  band  serious 
apprehensions  are  entertained,  while  on  the  other  it  is  con- 
tended that  British  firms  will  resume  their  long-standing 
trading  relations  with  their  former  German  friends,  especi- 
ally in  80  far  as  they  bring  business  to  the  former.  Even 
the  most  embittered  economic  war,  in  the  opinion  of 
the  author,  will  be  unable  to  secure  the  renunciation  of  the 
principles  which  regulate  international  trade — the  law  of 
supply  and  demand— and  the  participixtion  of  Germany  in 
the  world's  markets  has  so  strengthened  the  jiosition  of  that 
country,  that  it  is  submitted  that  it  cannot  be  shaken 
even  through  the  complications  of  the  world  war.  In  addi- 
tion, it  is  held  that  the  great  specialisation  of  (ierman 
industry,  and  the  independent  inventions  on  the  basis  of 
economy,  industry,  and  technics,  would  not  allow  of  her 
share  in  supplying  the  world  markets  being  appropriated  by 
other  countries  without  much  diflicuity,  wliilst  Germany 
herself  requi-es  certain  raw  materials,  semi-finished  materials, 
and  manufactures  for  which  substitutes  could  not  \>c  pro- 
vided at  once  in  neutral  countries.  The  author,  therefore, 
concludes  that  the  assumption  is  justilieii  that  after  the  war 
commercial  relations  between  the  belligerent  countries  will 
probably  soon  have  to  be  resumed,  and  that  (Jreat  i?ritain, 
France  and  Russia  will  sell  goods  to  (icrmany,  and  in  turn 
will  have  to  procure  commodities  from  the  latter  country. 

It  is  reasonable  to  asMime  that  when  a  period  of  peace 


once  again  prevails  in  Europe,  the  resources  of  France  and 
Belgium  will  be  very  largely,  if  not  entirely,  absorbed  by 
the  national  requirements  in  the  direction  of  the  reorganisa- 
tion and  rehabilitation  of  the  districts  which  have  been 
devastated  by  the  enemy,  unless  it  should  prove  to  be 
possible  to  carry  out  these  works  gradually  and  oon- 
currently  with  the  driving  out  or  withdrawal  of  the 
hostile  armies :  we  are,  however,  rather  inclined  to  accept 
the  opinion  of  M.  Victor  Cambon,  which,  if  it  should 
prove  to  be  correct,  would  imply  delay  in  the  execution 
of  the  programme  outlined  by  the  vice-president  of  the 
Lyons  Chamber  of  Commerce. 

In  the  case  of  Germany  the  situation  as  it  affects  Great 
Britain  is  extremely  delicate.  On  one  point,  however,  there 
can  be  no  shadow  of  doubt,  with  the  present  terrible  results  of 
the  war  before  us — that  whatever  we  can  produce  for  our- 
selves or,  failing  that,  whatever  we  can  import  from 
countries  other  than  enemy  countries,  we  shall  not  seek  to 
procure  from  Germany  or  Austria-Hungary  in  the  future. 
But,  in  other  respects,  it  will  scarcely  be  possible  to  avoid 
an  interchange  of  trade.  It  is,  however,  particularly  in 
the  oversea  export  markets  that  the  commercial  contest 
will  become  keen— keener  by  far  than  in  recent  years — and 
we  must  necessarily  steadily  prepare  ourselves  by  all  means 
in  our  power  for  the  great  economic  struggle  of  the  future. 
It  is  doubtless  correct  that  the  finances  of  Germany  will  by 
that  time  have  become  so  greatly  exhausted  that  it  will  no 
longer  be  possible  for  that  country  either  to  produce  as 
economically  as  in  the  past,  or  to  continue  the  long  credits 
which  have  been  the  custom  in  oversea  countries ;  but  we 
must  not  place  too  much  confidence  in  this  assumption,  or 
in  the  supposition  that  neutral  countries,  on  account  of 
Teutonic  atrocities,  will  not  resume  their  former  business 
relations  with  Germany  when  the  war  is  over.  All  we  have 
to  do  is  to  be  in  a  state  of  readiness  to  meet  the  great  trade 
contest,  and  the  preparations  which  are  in  progress  for  this 
purpose  should  be  continued  as  vigorously  as  is  possible 
under  the  conditions  prevailing  at  the  present  time,  and 
those  which  may  be  expected  to  exist  in  the  period  which 
lies  before  us. 


POWER  SUPPLY  TO  THE  RAND  MINES. 


The  latter  part  of  Mr.  Bernard  Prices  presidential  address 
to  the  South  African  Institute  of  Electrical  Engineers, 
delivered  in  May  last,  dealt  with  the  above  subject,  and 
comprised  a  description  of  the  main  features  of  the  Power 
Co.'s  business  and  a  comparison  of  its  characteristics  with 
those  of  other  typical  schemes.  The  following  is  an  abstract 
of  his  remarks:  — 

The  business  is  controlled  by  two  companies,  the  Victoria 
Palls  &  Transvaal  Power  Co..  Ltd.,  and  the  Rand  Mines 
Power  Supply  Co.,  Ltd.,  the  latt^er  company  being  a  subsi- 
diary of  the  former,  and  the  combined  system  being  operated 
and  managed  by  the  Victoria  Falls  &  Tiansvaal  Power  Co., 
Ltd.  For  present  purposes,  therefore,  the  business  may  be 
treated  as  one  complete  scheme,  and  as  such  it  ranks  as  one 
of  the  largest  in  the  world. 

The  following  general  description  of  the  system  is  necessary 
for  a  jiroper  appreciation  of  the  statistics  which  follow.  Typi- 
cally the  scheme  is  one  which  supplies  a  single  industry, 
comprising  a  relatively  small  number  of  relatively  large  con- 
,-iumers  scattered  over  a  compact  area.  The  area  takes  the 
form  of  a  narrow  strip  about  45  miles  long,  stretching  from 
<'ast  to  west.  There  are  three  generating  stations  along  this 
strip,  namely,  Brakpan.  at  the  far  eastern  end,  Rosherville  at 
about  the  centre,  and  Simmerpau  between  the  two.  There  is 
also  an  outlying  stiitiou  on  the  Vaal  River  at  Vereeniging, 
situated  about  35  miles  duo  .south  of  Johannesburg,  whicb 
fe<^ds  into  the  area  at  R<>bin.«on  Central,  a  point  about  five 
and  a  half  miles  west  of  Rosherville.  It  will  be  seen,  there- 
fore, that  there  are  four  points  of  supply  along  the  narrow 
area,  and  as  the  density  of  the  load  is  greatest  in  the  neigh- 
l>nurhood  of  these  four  points,  the  average  distance  of  distribu- 
tion is  small  compared  with  that  \\hich  would  be  necessary 
in  many  schemes. 

Di.itributiou  is  carried  out  at  '20,000  volts  overhead  or  under- 
ground over  all  sections  of  the  area,  cNcepting  that  in  the 
iiiMghl)(inrhoo<l  of  Simmerpan  and  a  small  portion  of  that  fed 
friiiii  Brakpan.  where  the  pressure  is  10,(>0()  volts.  The  choice 
of  these  relatively  liigh  pressures  has  been  det'Crnu'ned  by 
<'on«ideration$  of  eiHiiioiiiy  in  capital  cost  of  lines,  cables  and 
switchgear,  rather  than  of  pressure  drop.  Tlie  main  trans- 
tnission  systi-m  \iitnally  consists  of  overhead  intcr-connectors 
at  40,000  volts  between  the  four  points  of  bulk  supply  and  .of 
two   siinilnr  Hiiim    iimning   west  from    Robinson    Central    to 
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feed  the  relatively  small  section  of  the  load  at  the  extreme 
w  o.stern  end  of  the  area.  The  power  generated  at  Vereeniging 
is  transmitted  to  Robinson  Central  at  80,000  volts.  The  rail- 
ago  charges  on  coal  from  the  Middelburg  colliery  district 
( w  hich  lies  some  70  miles  to  the  north-east  of  the  area  of 
supply)  are  heavy,  and  the  supply  of  cooling  water  within  the 
jirea  is  restricted.  It  has,  therefore,  proved  advantageous  to 
<xpend  capital  upon  transmission  lines  from  an  outlying 
station  situated  favom-ably  as  regards  water  supply  and  in 
i-lose  proximity  to  a  colliery,  and  to  transmit  energy  there- 
from in  the  form  of  electricity  rather  than  in  the  form  of 
fuel.  Under  these  conditions,  the  stations  at  Vereeniging  and 
Brakpan,  which  are  nearest  to  the  source  from  which  their 
fuel  is  drawn,  are  operated  at  the  highest  possible  load  factor, 
and  Simmerpan  and  Rosherville  are  left  to  take  the  remainder 
of  the  load  at  a  lower  load  factor.  The  following  table  gives 
particulars  of  the  demand  and  consumption  of  the  three 
classee  of  consumers  served  by  the  companies  :  — 

Pabticulabs  of  Consumers  Connected  to  the  Power 
Companies'  Si  stem. 


Aggregate  of  non- 

No.  of 

simuUaDeous  maximum 

Clasj  of 

con- 

demand 

at  points  of 

Units  031 

sumed 

cansumer. 

sumers. 

delivery, 

January,  1915. 

per  annum. 

Per. 

Per- 

KW. 

centage 

Millions 

centage 

of  total. 

of  units. 

of  total. 

Mining 

65 

115,000 

98-0 

5145 

99  00 

ladnstrial 

8 

1,100 

ri 

2-S 

0-55 

Balk   Bnpplies   to 

manicipalities... 

5 

900 

09 

2  3 

0  45 

Totale 


97,000 


100 


It  will  be  noted  as  an  outstanding  feature  that  no  less  than 
99  per  cent,  of  the  business  is  represented  by  supply  to  the 
mining  industry. 

Figs.  1  and  2  give  a  general  idea  of  the  type  of  supply  taken 
by  such  mining  consumers  as  have  completely  electrified  their 
mine.  Fig.  1  is  for  a  mint  working  single  shift  and  fig.  2 
for  one  working  double  shift.  The  compressor  load  for  this 
latter  mine  is  probably  somewhat  higher  than  that  for  an 
average  case,  but  otherwise  the  charts  may  be  considered 
typical.  I  shall  return  to  these  diagrams  later,  but  in  the 
miiantime  it  may  be  noted  that  the  load  in  both  cases  ia  at 
its  highest  between  the  hours  of  8  a.m.  and  4  p.m.  in  the 
day  time.  Fig.  3  shows  certain  load  curves  of  the  power 
companies'  system,  including  only  the  electric  business  proper. 
As  you  are  aware,  the  Band  Mines  Power  Supply  Co.,  Ltd., 
also  supplies  upwards  of  two  million  tons  of  compressed  air 
per  annum  at  a  gauge  pressm-e  of  about  one  hundred  pounds 
per  square  inch,  and.  a  portion  of  this  air  is  compressed  by 
means  of  electi-ically-driven  compressors  at  Robinson  Central. 
.\8  I  am  now  dealing  solely  with  the  electric  power  actually 
sold  as  such,  the  power  used  for  driving  the  power  companies' 
compressors  has  been  excluded.  The  curves  shown  on  the 
left-hand  side  of  fig.  3  have  been  plotted  from  half-hourly 
readings  of  the  units  sent  out  from  generating  stations  on 
Friday,  January  5th,  1915,  and  Sunday,  Januaiy  '?th,  1915, 
whilst  the  week-day  curves  shown  on  the  right  represent  the 
average  of  six  normal  week-days  during  January,  1915,  and 
January,  1912,  the  Sunday  curve  being  an  average  of  four 
Sundays  in  January,  1915.  All  three  curves  on  the  right  have 
been  obtained  from  hourly  readings,   and  the  curves  on  the 


importance,  because  upon  it  depends  to  a  very  large  extent 
the  cost  of  furnishing  the  supply,  and  it  may  therefore  be  of 
interest  to  carry   the  analysis  somewhat  further. 

It  will  hardly  be  necessary  to  explain  that  the  cost  of  pro- 
ducing and  furnishing  a  supply  of  electric  power  is  mainly 
dependent  upon  two  factors,  namely:    (a)  Capital' and  other 
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Fig.  2. — Typical  Double-shift  Mine  Load. 


fixed  charges,  which  are  dependent  upon  the  capacity  of  the 
plant  and  systeui  required  for  meeting  the  maximum  rate  of 
supply;  (b)  running  charges.  The  first  of  these  two  charges 
varies  inversely  as  the  load  factor,  whilst  the  second  item, 
though  also  dependent  upon  the  load  factor,  to  a  very  con- 
siderable extent,  is  not  directly  inversely  proportional  to  the 
load  factor.  The  load  factor  of  the  combination  of  a  number 
of  individual  supplies  may    be  influenced   by    both  the  load 


Fig.  1. — TypiCAL  SiNGLE-aHii'i  Mine  Load. 


Fig.  3.— Typical  Daily  Load  Curves. 


left  have  been  included  merely  to  show  the  half-hourly 
fluctuations  which  occur  on  a  normal  day.  A  similarity  be- 
tween the  shape  of  the  load  curves  of  typical  consumers  and 
of  the  power  companies'  system  will  be  at  once  apparent,  this 
similarity  being  due  to  the  fact  that  the  cycle  of  operations  is 
virtually  the  same  on  all  mines.  Whilst  no  doubt  a  certain 
number  of  consumers  work  double  shift,  this  does  not  influ- 
ence the  fact  that  the  periods  of  maximum  demand  for  all 
consumers   overlap.      The   .shape  of    these   curves  is   of   first 


factor  and  the  diversity  factor  of  the  individual  supphes.  and 
the  inter-relationship  between  these  two  factors  is  not  always 
easy  to  follow.  The  complexity  of  the  subject  is,  however, 
reduced  when  dealing  with  a  very  large  system  such  as  that 
under  consideration,  because  the  effect  of  all  short-time 
fluctuations  may  then  be  ignored.  Standard  plant  of  the  type 
and  size  now  in  use,  when  fully  loaded  by  the  hourly  average 
rate  of  supply,  is  capable  of  meeting  the  short-time  peaks 
without   undue    strain.     Large    generators  and   tran=f' nnera 
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.nbsoib  a  coiisidorable  (luantity  n{  heat  for  a  relativoly  small 
increase     in     temperature,     and     eoiiiseqiiently     rospniid     but 
sluKtJisbly  iu  temperature  to  the  (luctuations  ii(  beat  y<'nerated 
within  them.     Simihiriy   the  boiler  plant  has   a  considerable 
stora^je  capacity   for  energy,  and  one  of   the  special  charac- 
teristics of  a  steam  turbine  is  its  ability  to  meet  heavy  over- 
loads without  distress.     It  may,  iu  fact,  be  said   that  ae  the 
size  of  a  system  increases  the  jjercentage  short-time  variation 
in  load   tends  to  decrease,   whilst  the  ability  of  the  plant  to 
deal  with  such  variations  increases  owing   to  the  increase  in 
the   size  of  units  of  plant  whicl)  can   be  usefully  employed. 
Although   some  of  the  winders  in   this  district  are  unusually 
large,  the  largest  of   them  represents  a  momentary   peak  of 
only   about  3J   per  cent,    of  the   system   peak,  and  at  times 
when  two  such  winders  happen  io  synchronise  the  variation 
will  be  only  about  7  per  cent.,  lasting  for  a  couple  of  minutes 
at  the  most.    The  average  rate  of  supply  taken  over  an  hour 
is  therefore   a  satisfactory   guide  as  to  the  amount  of  plant 
required  for  meeting  the  service,  and  for  this  reason  statistics 
regarding  loading  are  taken  on  the  basis  of  units  per  hour. 
I  will  refer  to  load  curves  made  out  on  this  basis  as  "Smoothed 
Load  Curves,"  that  is,  cui-ves  on  which  the  short-time  fluctua- 
tions have  been  averaged  over  an   hour.     This  basis  is  very 
convenient  in  every-day  practice,   because  integrating  instru- 
ments have  to  be  provided  in  any  event  for  measuring  station 
output  and    consumers'  consumption,    and  such   instruments 
are  very  reliable  and  accurate.    Moreover,  it  is  a  simple  matter 
to  provide  attachments  to  the  sub-station  integrating  instru- 
ments which  will  record  on  a  dial  the  maximum  of  the  hourly 
consumptions,   thus   rendering  it  unnecessary  to  record  each 
of  the  many  hundred   houriy  figures,  and  to  then  select  the 
maximum  therefrom.    These  attachments  operate  on  the  same 
principle  as  a   maximum  and   minimum    thermometer.       By 
means  of  a  clock  the  mechanism  of  the  integrating  watt-hour 
meter  is  brought  into  gear  with  the  attachment  at  a  given 
time,    and    thereafter   for  one   hour    the    movement    of    the 
meter  turns  the  pointer  on  the  dial  of  the  attachment  round 
the  scale  of  units.     At  the  end  of  an  hour  the  clock  resets  to 
zero  the  mechanism  which  has  been  actuating  the  said  pointer, 
leaving   the   pointer  itself   where  it  is,    and    this    process  is 
repeated  during  the  second  hour,  and  so  on.     If  the  number 
of  units  consumed    dming    one   of  the   subsequent   hours   is 
greater    than    that    during     the    first    hour,     the    actuating 
mechanism   reaches   the   pointer  before  the  end  of  the   hour 
and  moves  it  further  round  the  scale,  so  that  it  may  register 
the  greater  consumption.    The  position  of  the  pointer  at  any 
given  time,  therefore,  shows  the  maximum  of  the  consump- 
tions taken  during  successive  hours  since  the  time  when  the 
pointer  was  last  set  back  to  zero  by  hand.    The  installation  of 
such  apparatus  at  every  point  of  supply  throughout  the  svstem 
■enables  accurate  and  complete  data  to  be  obtained  regarding 
the  load  factor  and  diversity  factor  of  the   smoothed  curves 
of  the  various  supphes. 

The  diversity  between  any  given  selection  of  supplies  may 
be  considered  as  being  of  two  independent  tvpes.  Firstly, 
there  is  such  diversity  as  may  be  due  to  a'  fundamental 
difference  in  the  shape  of  the  smoothed  load  curves  of  com- 
ponent supplies,  having  due  regard  to  time  ("fundamental 
diversity');  and.  secondly,  there  is  the  diversity  which  is 
due  to  irregularities  in  that  portion  of  each  of  the  smoothed 
load  curves  which  falls  within  the  period  of  the  maximum 
demand  on  the  system  ("general  diversitv  ").  In  most  large 
schemes  the  general  .shape  of  the  load  curves  of  individual 
8upplie.s  differs  more  or  less  for  the  several  classes  of  con- 
eumer  served  on  account  of  differences  in  the  tvpe  of  busi- 
ness carried  on,  and  differences  in  the  cvcle  oif  operations 
peculiar  thereto.  In  other  words,  most  schemes  derive  con- 
siderable benefit  from  fundamental  diversity  between  the 
de^mands  made  by  several  different  cla.s,ses"  of  consumers 
whereas  there  i.s  virtually  no  fundamental  diversity  on  the 
system  of  the  power  companies  in  this  district  at  the  present 
date,  riie  diversity  here  may  be  attributed  entirely  to  general 
diversity,  that  is,  to  the  inter-leaving  of  the  fluctuations  on 
the  .smoothed  load  curves  of  individual  consumers  during  the 
period  of  maximum  demand  of  the  resultant  supply.  Refer- 
ence to  figs.  1  and  2  will  .show,  however,  that  this  general 
diversity  will  not  be  inconsiderable,  as  the  amplitude  of  the 
hourly  fluctuations  on  the  smoothed  load  curves  of  individual 
con.siimers  during  the  perio<l  of  the  peak  is  bv  no  means 
eninll.  The  clearest  way  to  express  diversitv  is"  to  take  the 
ratio  between  the  aggregate  of  the  individual  maximum 
demands  (winch  are  non-simultnneous),  and  the  maximum 
aggregaf^'  of  sunultancous  individual  demands  taken  at  the 
points  of  dehv.-ry  m  each  case.  The  aggregate  of  the  non- 
BimultaneniiH  maximum  demands  is  anivcd  at  by  adding 
together  the  re.-idmgs  <if  the  iinixiinum  demand  attachments 
ot  the  BUb-station  watt-hour  meters  above  described  The 
maximurn  aggiygate  of  simultaneous  individual  demands 
cannot  be  conveniently  measured  at  points  of  deliverj'  which 
are  mattered  all  over  the  area,  but  is  arrived  nt  by  selectino 
the  iMaximum  number  of  units  .sent  out  from  generating  eta- 
tioriB  during  the  successive  hours  of  the  perio<l  in  question 
nnd  then  c/)rrecting  (hi.s  fimire  for  loss  in  trnnsmission  and 
tlistrihution.  In  fig.  4  statistics  are  given  regarding  the  load 
lactor,  diversity  fact«>r,  and  losses  for  the  power  companies' 
system  in  (he  form  of  monthly  figures  extending  over  the  last 
Tour  years.  It  will  l)o  observed  that  the  diversitv  factor 
(Winch  19  enlciilated  ns  above  described)  varies  between  1" 
on(l  1.25.  whicli  means  that  20  to  25  jvr  rent,  more  plant 
\W)iiki  have  been   required  to  meet   the  supplies  if  there  Iwd 


not  been  diver.sity  between  thi^  hourly  humps  and  hollows 
on  theshaiM^of  the  smoothed  curves  of  the  individual  supplies. 
Ihis  factor,  being  obtained  from  smoothed  curves  only 
eliminates  the  very  much  greater  amount  of  diversity  whicli 
inii.'it  exist  between   (li,.   .short-time  fluctuations  on  the  charts 
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■    Fig.  4.— Statistical  Curves,  Poweb  Co.'s  System. 

obtained  from  curve  drawing  watt-meters.  Such  short-time 
fluctuations  of  the  individual  supplies  are  aknost  entirely  due 
to  the  winders  and  haulages,  and  there  are  so  many  of  these 
that  very  complete  diversity  takes  place  between  tliem.  The 
following  table  is  interesting  in  this  connection  :  — 

Pabticulabs  of  Winders  Connected  to  the  Power 
Companies'  System. 

Total  instaUed      Average 
No.  of         capacity  at  size  at 

winders.       contiouous       continuous 
rating.  rating. 


Type  of  winder. 

Underground  wiading — 

A.c.  winding  motors 
Surface  winding — 

A.c.  geared  hoists 

A.c.  direct  coupled  hoists  .. 

Ward  Leonard  hoists 


i.p. 

17,G00  281 

21,300  430 

12,700  1,270 

21,400  1,130 


Totals  143  74,000  517 

Continuous  rating  of  largest  Ward  Leonard  hoist  about     5,000  H.p 

Present  momentary  peak  demand  for  ditto       9,000  H.p 

Continuous  rating  of  largest  A.c.  hoist 1^600  H.p 

The  above  figures  are  specification  ratings. 

It  will  be  noted  that  the  system  supplies  no  less  than  143 
winders  (exclusive  of  haulages)  aggregating  55,000  kw.  at 
continuous  rating.  I  do  not  think  there  is  another  scheme  in 
the  world  which  is  supplying  such  a.  laj-ge  capacity  of  this 
class  of  load.  An  intermittent  supply  of  this  type,  involving 
as  it  does  a  very  heavy  momentary  peak,  which  is  often 
taken  at  relatively  low  power  factor,  is  generally  considered 
an  unfavourable  type  of  supply  from  the  power  companies' 
point  of  view,  but  this  is  only  partially  true.  The  reduction 
in  power  factor  is  undoubtedly  nio.st  objectionable,  but 
\vhereas  a  small  nimiber  of  such  loads  connected  to  a  rela- 
tively small  system  would  necessitate  an  increase  in  both 
the  kilowatt  and  k.v..*.  capacity  of  the  momentary  system 
plant  for  the  .sole  purixwe  of  meeting  the  momentary  demand 
caused  by  synchronisation  of  the  individual  peaks;  and  where- 
as such  loads  would  iirejudicially  effect  the  voltage  and  si)eed 
regulation  of  the  system,  a  large  number  of  such  supplies 
connected  to  a  larg<'  system,  diversify  very  fuUv  and  have  no 
prejudicial  effect  other  than  the  reduction  in  power  factor. 

It  may.  in  fact,  be  said  that  having  once  connected  a  few 
vvinders  to  a  large  system,  it  is  beneficial  so  far  as  the 
diversity  and  regulation  of  the  system  is  conceraed.  to  add  as 
many  as  possible.  Under  the  conditions  obtaining  on  the 
power  companies'  syst(>m  to-day,  the  addition  of  a.  new  large 
winder  has  no  more  effect  upon  the  load  curve  of  the  By8t<Mn 
than  the  addition  of  a  load  having  a  smoothed  curve  similar 
to  that  of  the  winder.  In  fig.  5  nn  ottempt  has  been  made 
to  show  how  the  power  companies'  system  load  curve  is  built 
up.  To  do  this  accurately  would  involve  the  colUx-tiou  of 
nn  enormous  amount  of  data;  in  fact,  it  would  be  necessary 
to  obtain  the  .actual  fiuoothcd  load  curve  of  each  stvtion  of 
each  comiwnent  supnly.  A  sufliciently  clo.se  appn>ximation 
can.  liowever,  be  obtained  by  assuming  certain  diversity 
factors  for  the  several  comp<inents  iiiul  bv  calculating  the 
mnxinium  <l.'mnn<l  from  particulara  of  tlie  total  installed 
capacity  of  cicli  class  of  plant  on  consumers'  premises.  (>r- 
tain  a.tsiiiiiptinns  have  also  bwn  made  with  regard  to  the 
sliai>e  of  the  load  curves  of  individual  .sections  of  the  supply, 
but  1  think  the  following  conclusions  iiiav  be  s;ifely  drawn 
frLiiii   thi,s  diagram  :    (1)  If  it  were  not  for  the  load   taken  by 
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compressors  and  winders  the  system  load  curve  would  be 
verv  Dcaxly  flat  and  would  probably  have  a  week-day  load 
factor  of  over  90  per  cent.  .'Vs  a  corollary  the  miscellaneous 
load  on  the  surface  and  underground  has  a  relatively  high 
load  factor.  (2)  There  is  a  pronounced  valley  m  the  system 
load  curve  between  the  two  shifts  on  the  mines,  that  is  at 
about  6  a.m.  and  6  p.m.  The  relatively  small  nsem  the 
load  after  6  p.m.  and  until  6  a.m.,  as  compared  with  the  large 
rise  between  6  a.m.  and  6  p.m..  shows  that  a  large  majority 
of  the  mine's  now  work  single-shift.    This  point  is  brought  out 


Fig.  5. — Composite  Load  Curves. 

very  clearly  when  comparison  is  made  between  the  week-day 
load  curves  shown  on  the  right-hand  side  of  fig.  3  for  1912 
and  1915.  In  January,  1912,  the  height  of  the  night  peak 
(taken  from  the  mean  of  the  bottom  of  the  two  valleys)  is 
about  65  per  cent,  of  the  height  of  the  day  peak  taken  from 
the  same  point,  whereas  in  1915,  three  years  later,  the  per- 
centage had  fallen  to  about  25  per  cent. 

This  increase  in  the  proportion  of  day  peak  to  night  peak 
is  largely  due  to  many  mines  changing  from  double  to  single- 
shift  since  1912. 

It  has  been  mentioned  that  the  load  factor  of  a  combina- 
tion of  supplies  may  depend  upon  both  the  load  factor  and 
the  diversity  factor  of  the  components.  -  Pig.  5  shows  this; 
each  supply  to  stamps  and  tube  mills  has  a  week-day  load 
factor  of  close  on  100  per  cent.,  due  to  the  high  load  factor 
of  each  individual  mill  and  tube  mill  motor.  In  this  instance 
diversity  plays  practically  no  part.  The  winders  and  com- 
pressors, on  the  other  hand,  have  a  relatively  low  load  factor, 
but  as  their  smoothed  load  curves  are  similar  and  overlap, 
the  diversity  is  confined  to  "general  diversity,"  and  this  is, 
therefore,  a  case  where  some  benefit,  but  not  much,  is 
derived  from  diversity.  The  remainder  of  the  load,  however, 
is  made  up  of  a  multiplicity  of  miscellaneous  loads  under- 
ground and  on  the  surface,  the  operation  of  which  in  many 
cases  is  not  governed  by  any  particular  schedule.  No  doubt 
some  of  the  loads  have  high  load  factors  individually,  but,  on 
the  other  hand,  a  large  number  have  very  low  load  factors 
and  diversify  greatly  on  account  of  the  fact  that  the  coii- 
sumer's  bu.siness  is  in  progress  night  and  day,  rendering  it 
possible  for  intermittent  work  to  be  spread  over  the  twenty- 
four  hours.  It  must  be  borne  in  mind,  nevertheless,  that  the 
major  portion  of  this  diversity  takes  place  between  motors 
oa  a  given  mine,  and  there  will  not,  therefore,  be  very  rnuch 
diversity  between  the  smoothed  load  curves  of  the  miscel- 
laneous supplies  of  different  mines. 

The  week-day  load  factor  of  the  system  for  January,  1915, 
as  calculated  from  the  six  days'  average  curve  in  fig.  3,  is 
80.6  per  cent.,  and  it  will  be  observed  that  the  monthly  load 
factor  as  shown  in  fig.  4  now  varies  between  70  and  75  per 
cent.,  depending  largely  on  the  proportion  which  the  number 
of  Sundays  bears  to  the  number  of  week-days  in  the  month. 
'  In  January,  1912,  the  week-day  load  factor  calculated  from 
the  curve  in  fig.  3  is  90  per  cent.,  and  the  monthly  load 
factor  at  that  date  as  shown  in  fig.  4  was  about  80  per  cent. 
If  the  load  factor  had  remained  at  this  figure  of  80  per 
cent,  instead  of  falling  to  the  present  average  of  72.5  per 
cent.,  the  plant  capacity  required  on  the  power  companies' 
sj'stem  would  to-day  be  reduced  by  about  8..500  kw.,  together 
with  a  corresponding  reduction  in  the  margin  of  spare  plant 
of  2.100  KW.,  making  a  total  reduction  of  10,600  kw.,  so  that 
one  large  generating  set  could  have  been  dispensed  with,  and 
this  shows,  roughly,  the  effect  of  the  adoption  of  single-shift 
working  on  the  power  companies'  electric  business. 

The  position  as  regards  load  factor  and  diversity  factor  may. 
therefore,  be  summed  up  by  saying  that  the  load  factor  of 
the  power  companies*  system  is  high  because  each  and  every 


consumer  has  a  relatively  high  load  factor.    As  compared  with 
most  schemes,  diver,sity  plays  a  very  minor  part. 

Fig.  5, also  shows  the  variaticju  in  the  power  factor  of  the 
totaf  electric  load  on  the  system  during  a  typical  w^ck-day, 
including  the  supply  to  the  electrically-driven  compressors  at 
K<ibin.soii  Central. 

The  motors  which  drive  these  compressors  are  of  the 
synchronous  type,  and  are  over-excited  to  take  leading  current. 

The  power  factor  shown  on  the  curve  does  not,  therefore, 
represeut  that  due  .solely  to  the  loads  demanded  by  con- 
sumers but  it  will  be  observed  that  under  the  conditions 
obtaining,  the  figures  average  about  77  to  78  per  cent,  during 
the  peak.  .     ■       •     ,,       ce  • 

The  third  curve  in  fig.  4  shows  the  variation  in  the  ethciency 
of  transmission  and  distribution  during  the  last  four  years. 

The  factor  is  the  ratio  which  the  total  number  of  h.t. 
units  delivered  U>  sub-stations  bears  to  the  total  number  of 
unitj^  sent  out  from  generating  stations  during  each  month. 

.Although  the  units  taken  by  consumers  are  measured  at  the 
L.T.  bus-bars  in  the  sub-station,  2  per  cent,  is  allowed  to  the 
power  companies  in  the  case  of  raining  consumers  to  cover 
transformer  losses  and  the  overall  efficiency  down  to  the  L.T. 
meters  in  sub-stations  is,  therefore,  about  2  per  cent,  less 
than  the  figures  shown  on  this  curve.  The  efficiency  has 
fallen  off  slightlv.  and  now  average*  about  92  per  cent,  (about 
90  per  cent,  on  the  L.T.  bus-bars).  This  is  due  to  the  increas- 
ing output  generated  at  the  distant  station  at  Vereeniging; 
the  fluctuations  are  accounted  for  by  changes  in  relative  load- 
ing of  the  stations,  and  consequently  in  the  distribution  of 
load  over  the  transmission  system. 

The  loss  of  only  10  per  cent,  in  efficiency  is  evidence  of  the 
distribution  at  relatively  high  pressure  over  relatively  short 
distances.  .  .   •     j 

Fig.  4  also  shows  the  growth  of  the  maximum  sustained 
load  and  of  the  total  output  of  the  system  since  January  1st, 
1911.  The  maximum  sustained  load  means  the  Epasimum 
number  of  units  sent  out  from  all  generating  stations  during 
the  successive  hours  of  the  month,  or,  in  other  words,  the 
maximum  hourly  average  load. 

This  now  exceeds  90,000  KW.,  and  including  the  compressor 
supply  at  Robinson  Central  reaches  well  over  100,000  kw. 
An  interesting  comparison  can  be  drawn  between  the  power 
companies'  business  and  that  of  the  Chicago,  New  York, 
Johannesburg  and  Randfontein  systems,  for  which  fag.  6 
shows  the  smoothed  load  curves  for  a  single  week-day,  pro- 
rated to  that  of  the  power  company. 

In  this  the  curve  for  each  scheme  is  proportioned  up  or 
down,  so  that  it  mav  have  the  same  summit  as  the  power 
companies'  curve.  It  will  be  seen  that  the  load  factor  of  the 
latter  is  higher  than  that  of  either  of  the  three  systems 
which  supply  a  miscellaneous  collection  of  different  types  of 
consumers,  whilst  the  load  factor  at  Randfontein  is  higher 
than  that  of  the  power  companies'  system. 

The  Randfontein  curve  is,  however,  not  strictly  representa- 
tive as  abnormal  conditions  prevailed  at  the  time.    The  week- 
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Fio.  6.— Prorated  Load  Curves. 

day  load  factors  calculated  from  these  curves  are  approxi- 
mately as  follows  :— Chicago,  56;  New  York,  44;  Johannes- 
burg, 47.5;  Power  Companies,  79.5;  Randfontein,  91.0.  The 
period  of  duration  of  the  upper  portion  of  the  peak  on  the 
power  companies'  curve,  namely,  from  9  a.m.  to  3  p.m.,  does 
not  overlap  the  peak  of  any  of  .the  other  curves  excepting  that 
of  the  neighbouring  system  at  Randfontein,  which  latter  also 
deals  solely  with  supply  to  the  gold  mining  industry. 

Taking  first  the  New  York  Edison  curve,  it  will  be  observed 
that  this  is  typical  of  power  and  lighting  supply  to  a  large 
city ;  the  Johannesburg  curve  is  similar  in  shape,  except  that 
there  is  a  minor  traction  peak  in  the  morning,  and  the  evening 
peak  occurs  at   a  different  time,  it  being  a  summer   day  m 
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Africa,  and  a  winter  day  in  America.  The  Chicago  curve 
shows  clearly  the  benefit  which  that  concern  is  securing  from 
a  railway  load.  The  morning  peak  is  more  pronounced,  and 
the  average  load  during  the  day  is  a  large  proportion  of  the 
evening  peak.  The  Randfontein  curve  shows  the  same  period 
of  peak  as  the  power  companies'  curve,  but  flatter. 

The  characteristics  of  the  power  companies'  load  may  be 
compared  with  that  of,  say,  Chicago  on  another  basis,  namely, 
by  taking  the  number  of  hours  of  use  of  various  percentages 
of  the  full  amount  of  plant  in  feervice  during  the  peak. 

These  curves,  which  may  be  termed  "load  duration 
curves."  are  shown  in  fjg.  7." 

It  will  be  ob.'sei'ved  that  the  power  companies  use  90  per 
cent,  of  the  peak  capacity  of  plant  for  1,000  hours  i>er  annum, 
as  against  less  than  100  hom-s  for  Chicago,  and  that  50  per 
cent,  of  the  plant  is  used  for  about  8.400  hours  and  2.700  hours 
refii>ectively. 


^ 

\. 

"^ 

■ ■ 

POWE 

R    COS.. 

CHrCA 

30~~" 

^ 

"N 

^ 

^^ 

— 

5000  6000 


Fig.  7. — Load  Duration  Curves. 

It  will  be  clear  from  these  comparisons  that  conditions 
here  on  the  Witwatersrand  are  unique.  The  present  method 
of  operatmg  the  mmes  results  in  a  load  curve  having  a  peak 
of  considerable  duration,  but  this  peak  occurs  at  an  unusual 
tune,  and  would  not  overiap  the  peaks  on  the  curves  of  a 
traction  or  a  city  lighting  and  power  supply  if  these  latter 
were  added  to  the  power  companies'  svstem.  As  engineers 
we  desire  to  get  the  best  possible  results  out  of  our  work ;  as 
business  men,  we  want  to  supply  the  greatest  possible  amount 
of  service  at  the  lowest  possible  cost  to  the  consumer,  and 
the  greatest  possible  profit  to  our  own  particular  concern- 
but  whether  we  be  engineers  or  business  men,  or  both  we 
all  desire  to  avoid  unnecessary  waste  of  capital  and  the  worid'^' 
resources.  Mr.  Ferranti,  when  addressing  the  Home  Institu- 
tion in  1910,  boldly  outlined  a  scheme  for  the  generation  and 
distribution  of  electric  ix)wer  for  the  whole  of  Great  Britain 
and  show-ed  the  enormous  saving  in  capital  and  in  fuel  which 
would  result  if  electricity  were  to  become  the  universal 
medium  for  supplying  all  heating,  lighting,  and  power  require- 
ments. I.  personally,  believe  that  some  dav  this  vision  will 
materiahse  m  a  broad  form,  if  not  in  detail,  and  that  even 
in  the  more  sparsely  populated  continent  of  Africa  the  con- 
servation of  the  counti-y's  resources  bv  the  aid  of  electric 
power  will  be  deemed  to  be  matters  of  national  import.  The 
diaculty  IS  that  changes  of  this  order  can  onlv  mature  gradu- 
al y,  and  smal  advances  do  not  permit  the  large  economies 
wbich  would  be  secured  if  it  were  possible  for  the  ideal 
scheme  to  be  laid  out  from  the  beginning.  There  is  never- 
theless, a-vast  field  for  conservation  within  mimediate  grasp. 
Ihe  power  problem  m  London  is  an  outstanding  instance  and 
It  I.S  gratifying  to  see  that  there  is  at  least  some  prospect  of  a 
combination  of  interests  in  that  important  field.  America  is 
already  loading  the  way,  as  witness  the  rapid  development  of 
the  (hicago  Edison  Co.  during  recent  years.  The  strong 
po.sition  to  which  that  vast  concern  has  attained  and  the  result- 
ing benefits  to  consumers  is  the  outcome  of  the  concentration 
of  various  types  of  supply  in  one  large  system,  under  the 
ent.M-prising  and  far-sighted  guidance  <.f  Mr.  Samuel  Insull 
Here  on  the  Rand,  it  may  be  .said  that  the  field  is  a  relativciv 
restricted  one,  but  its  possibilities  have  not  vet  been  e\hauste<i 
Ihe  eastern  portion  of  the  Rand  promises  well,  and  it  is 
reanonable  to  hope  that  a  further  extension  of  this  vast  gold- 
bearing  area  will  some  day  be  discovered 
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Much  attention  has  been  given  of  late  by  our  French  Allies 
to  the  past  and  future  relations  between  their  indnstries 
and  those  of  Germany,  and  an  intense  desire  to  free  them- 
selves from  the  fetters  which  their  enemies  have  forged 
about  them  has  been  manifi  sted.  Every  effort  is  to  be 
made  to  enable  France,  by  her  own  resources  and  those  of 
her  Allies,  to  become  independent  of  imported  (rermaQ 
products,  and  if  possible  to  exclude  them  altogether.  To 
this  end  the  Socie:c  d' Encouragement  pour  I'lndustrie 
Nationale  has  organised  a  series  of  lectures  by  specialists 
upon  the  means  to  be  adopted  in  the  industrial  war  which 
will  inevitably  follow  the  military  struggle,  and  seeing  that 
we  have  to  face  a  similar  problem,  the  views  expressed  are  of 
interest  to  ourselves.  One  of  these  lectures  was  delivered 
by  M.  Henri  Hauser,  professor  of  the  University  of  Dijon, 
who  demonstrated  that  the  war  was  not  due,  as  commonly 
held,  solely  to  the  ambition  of  the  military  party  in  Ger- 
many, but  mainly  to  the  excessive  and  too  rapid  develop- 
ment of  German  industry  and  commerce,  which  rendered 
war,  if  not  a  necessity,  at  any  rate  so  tempting  a  proposi- 
tion, even  to  financiers  and  business  men,  that  it  could  not 
be  resisted.  Germany  is  by  no  means  over-populated  and  in 
need  of  room  for  expansion,  although  she  may  have  laboured 
under  that  hallucination  ;  in  point  of  fact,  emigration  from 
her  shores  fell  from  200,000  a  year  in  the  eighties  to  a  tenth 
of  that  number  of  late,  while  some  three-quarters  of  a 
million  of  foreign  woikmen  enter  her  bounds  each  year. 

The  evolution  of  German  industry,  which  in  40  years  has 
raised  the  Empire  from  commercial  obscurity  to  the 
second  place  in  the  ranks  of  industrial  nations,  beaten 
only  by  Great  Britain  herself,  is  to  M.  Hauser 
a  most  remarkable  phenomenon  ;  it  his  been  achieved  not 
by  spasmodic  efforts,  but  by  patient,  tenacious,  methodical 
labour,  never  relaxed.  Germany  possesses  a  genius  for 
organisation,  for  utilising  men  and  drawing  from  each  the 
maximum  output,  and  if  she  apparently  has  lost  the  talent 
for  making  great  new  discoveries,  she  is  expert  in  the  art  of 
applying  the  discoveries  of  science  to  industry  ;  her  pros- 
perity is  due  to  the  union  of  the  laboratory  and  the  work- 
shop. The  rapid  rise  of  German  industry  deprived  it  of 
the  long  and  slow  preparation  which  characterised  that  of 
Great  Biitain,  and  had  the  gravest  effects  upon  the  internal 
economy  of  the  country,  foremost  amongst  which  were  the 
migration  of  the  rural  population  to  the  towns,  and  the 
alirupt  cessation  of  emigration  to  foreign  shores.  An  agri- 
cultural state  is  independent  and  self-contained  ;  but  the 
industrial  state  whit^h  thus  took  the  place  of  the  agricultural 
had  totally  different  wants,  including  imported  food  and 
raw  materials,  capital,  and  clients  ;  thus  it  was  no  longer 
self-sufficient,  and  the  "  World-policy  "  was  forced  upon  it. 
with  its  subsidies,  cartels  and  external  "  dumping." 
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In  addition  to  the  open  and  above-board  methods  of 
parsning  this  policy,  M.  Hauser  describes  how  the  German 
"  tentacles "  have  laid  hold  of  French  industries,  under 
disguise — and  not  only  French,  but  also  Russian,  Turkish, 
Italian,  Swiss ;  not  only  do  they  control  the  industries, 
but  by  holding  the  shares  in  the  pseudo-native  companies 
they  convert  the  financial  system  into  a  veritable  pump, 
sucking  wealth  in  Italy  or  Switzerland,  and  discharging  into 
Germany.  They  suborn  the  Press,  and  corrupt  political  life 
in  the  countries  that  they  infest.  Above  all,  Great  Britain 
was  the  most  prominent  competitor  with  Germany,  and  it 
was  necessary  to  bring  about  her  downfall.  By  degrees  the 
idea  of  a  necessary,  almost  desirable,  war  grew  upon  the 
industrial  classes,  and  the  extent  of  its  hold  is  proved  by  a 
study  of  German  literature,  from  which  a  warning  could 
have  been  derived  had  it  been  heeded,  for  years  ago  it 
plainly  outlined  the  future  trend  of  German  policy  and  the 
inevitableness  of  war. 

The  Germans,  in  their  dreams  of  the  future,  look  for- 
Tvard  to  an  industrial  victory — to  the  triumph  of  the  bnsi- 
mess  man.  That  dream  has  proved  illusory  :  "  Time  does 
not  spare  that  which  is  made  without  it."  But  none  the 
less,  when  vanquished  by  the  Allies,  Germany  will  patiently 
and  obstinately  resume  her  labours,  and  those  who  would 
not  be  crushed  must  now  mobilise  their  forces  for  this  new 
war. 

In  a  note  published  in  the  Bulletin  of  the  same  Society, 
M.  Henry  Le  Chatelier  criticises  the  tendency  of  many 
industrials  to  take  too  narrow  a  view  of  the  situation, 
limiting  their  proposals  to  the  establishment  of  new  tariffs, 
the  extension  of  working  hours,  the  demand  for  the  banks 
to  support  French  industries  more  efifectively — all  pro- 
posals which  require  no  effort  on  their  own  part  but  involve 
increased  cost  to  consumers.  He  also  attacks  the  sugges- 
tion that  scientists  should  be  called  upon  to  place  their 
services  at  the  disposal  of  industrials,  pointing  out  that  the 
former  cannot  dip  into  this  or  that  subject  at  random, 
unless  they  either  charge  fees  out  of  proportion  to  the 
services  rendered,  or  accept  a  remuneration  equally  inade- 
quate to  compensate  them  for  their  work.  The  scientist  is 
not  an  Admirable  Crichton,  able  to  pronounce  a  valuable 
opinion  on  every  subject  under  the  sun  ;  his  value  lies  in 
the  scientific  method  on  which  he  works,  and  the  proper 
course  is  for  the  industrial  to  give  continuous  employment 
to  engineers  and  chemists  at  adequate  salaries.  In  Ger- 
many every  works  has  its  own  laboratory.  In  addition  to 
these  private  laboratories,  there  should  be  syndicated 
laboratories  working  for  all  the  firms  in  a  particular  industry, 
to  prevent  waste  of  effort  by  overlapping  and  retraversing 
the  same  ground ;  and  above  all  these  should  be  the 
great  State  laboratories,  such  as  our  National  Physical 
Laboratory,  collaborating  with  the  lesser  ones.  This  system 
is  largely  responsible  for  the  success  of  German  industry. 
•On  the  other  hand,  it  entails  the  gradual  disappearance  of 
the  small  factories,  and  requires  the  possession  of  knowledge 
of  laboratory  practice  on  the  part  of  the  technical 
directors  of  works.  The  small  works  cannot  afford  the  cost  of 
maintaining  a  laboratory,  or  of  the  technical  and  commercial 
■organisation  which  is  indispensable  to  low  cost  of  produc- 
•tion,  high  quality  of  products,  and  an  assured  outlet  for  them. 

Unless  the  technical  director  is  familiar  with  laboratory 
practice,  he  will  be  incapable  of  utilising  a  laboratory  to 
advantage  ;  he  will  not  know  what  problems  to  entrust  to 
it,  or  how  to  define  tliem,  and  his  laboratory  will  be  a 
white  elephant.  M.  Chatelier  deplores  the  exaggerated 
importance  attached  to  mathematics  and  abstract  science  in 
France,  whereas  the  urgent  need  is  the  study  of  the  e.xperi- 
•  mental  sciences,  upon  which  all  industry  is  based  ; 
iprovision  must  be  made  to  fill  this  want. 


To  meet  the  German  competition  it  is  useless  to  attempt 
to  erect  insuperable  barriers  ;  it  is  necessary  to  adopt  their 
methods  of  working.  The  process  involves  a  somersault  of 
opinion  on  the  part  both  of  the  Government  and  of  the 
industrial  world.  Our  Goverment  has  already  executed  that 
feat,  and  shows  every  indication  of  earnestness  and  sincerity 
in  carrying  out  the  new  policy  ;  but  without  the  concurrence 
of  our  industrials  the  effort  will  be  in  vain. 

It  is  useless  to  place  fine  tools  in  the  hands  of  unskilled 
labourers,  and  that  will  be  the  effect  of  training  young 
physicists  and  chemists  for  research  work  if  they  are  to  be 
subordinate  to  men  who  are  incapable  of  utilising  their 
abilities  to  the  best  advantage. 


Lead. 


Lead  has  had  a  sharp  depreciation  in 
prices  since  last  writing,  but  the  decline 
has  probably  proceeded  about  far  enough,  and  there  have 
been  intervals,  indeed,  when  the  market  has  assumed  a 
decidedly  more  healthy  appearance.  The  wholly  fictitious 
level  of  values,  which  has  been  brought  about  largely  by 
excessive  speculation  both  in  America  and  on  the  London 
market,  has  been  followed  by  the  usual  aftermath  of  liquida- 
tion, and  the  past  fortnight  or  so  has  seen  a  thorough 
weeding  out  of  the  overbuilt  fabric  of  "  bull "  commit- 
ments. There  is  no  doubt  that  the  original  speculation  in 
the  United  States,  which  put  up  the  price  of  lead  on  this 
side  momentarily  to  £30  a  ton,  was  intimately  connected 
with  share  considerations,  and  had  little  or  nothing  what- 
ever to  do  with  the  position  of  the  metal.  The  upward 
swing  in  America,  of  course,  brought  in  a  lot  of  rag-tag 
buying  here,  and  this  has  been  the  source  of  trouble  ever 
since,  because  those  who  bought  lead  as  a  speculation  being, 
as  is  too  often  the  case,  unwilling  to  cut  their  loss,  have 
held  on,  and  disastrously.  The  existence  of  this  unhealthy 
element  in  the  situation  was,  of  course,  perfectly  well  known 
in  the  market,  but  it  has  by  now  been  practically  all 
eliminated,  and  to  this  extent  the  technical  position  is 
undoubtedly  much  better  than  it  has  been  for  quite  a  time. 
Considered  from  a  purely  statistical  point  of  view,  the  price 
of  lead  should  certainly  be  quite  high  enough,  as  will  be 
seen  from  the  following  details,  showing  the  United 
Kingdom  imports  of  pig  lead  and  sheet  lead  during  recent 
months  :  — 


Fiom 

Jaly 
19U. 

1916. 

Jan 
1914. 

■July. 

1916. 

Spain       

U.S.A 

Mexico    ... 
Anstralia 
Other  countries.. 

7,082 
2,846 
2)3 
5,940 
1,653 

10,140 
1,760 

10,059 
1,961 

49,371 
13,296 
1,595 
45,370 
18,226 

61,903  tona. 
38,877     „ 
260     „ 
46,455     „ 
11,158     „ 

.      Total  ...  17,754  23,920       127,858       158,643     „ 

The  excess  of  supplies  this  year  over  last,  as  will  be  seen, 
exceeds  .30,000  tons,  the  most  remarkable  increase  being  in 
connection  with  the  United  States,  which  country  has 
increased  its  contribution  by  about  200  per  cent.,  while 
Spain  is  more  than  25  per  cent.  up.  There  is  practically 
no  alteration  in  the  amount  coming  forward  from  Aus- 
tralia, while  in  respect  to  other  countries  there  is  a  falling- 
off.  All  accounts  agree  that  the  actual  amount  of  busi- 
ness being  done  by  the  general  consuming  trade  shows  a 
very  distinct  reduction  compared  with  the  pre-war  period. 
On  the  other  hand,  it  must  be  remembered  that  the  con- 
sumption of  lead  for  munitions  purposes  is  on  a  wholly 
unprecedented  scale,  and  that  huge  requirements  in  this 
connection  are  inevitable  until  the  war  is  actually  over. 
Large  demands  for  pig-lead  continue  to  reach  the  London 
market  from  Russia,  and  considerable  quantities  of  lead  are 
being  dispatched  from  here  to  our  Northern  Ally,  the  total 
shipments  of  English  and  foreign  lead  from  British  ports 
during  last  month  being  about  1,000  tons.  Further  per- 
mits for  shipment  continue  to  be  issued,  and  this  tends  to 
wipe  out  the  excess  quantities  of  metal  arriving  here.  Pro- 
duction has  been  greatly  stimulated  by  the  prevailing  hif^h 
range  of  prices,  and  when  this  point  is  given  the  promin- 
ence which  is  due  to  it,  the  tendency  is  rather  to  take  a 
rather  conservative  view  of  price  movements  in  the  near 
future,  though  there  are  always,  of  course,  speculatiTe 
elements  to  be  considered. 
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LAMP     AND      LIGHTING      DEVELOPMENTS 
IN    THE    NEAR    PAST    AND    FUTURE. 


bt  l.  crouch. 


Artificial  lighting  is  largely  oat  of  season  just  now,  partly 
by  reason  of  the  long  hours  of  daylight,  but  chiefly  owing 
to  the  real  and  supposed  military  exigencies — to  which  one 
accedes,  but  not  without  mental  reservation  of  many  kinds 
concerning  the  necessity  and  ratiotiale  of  certain  regula- 
tions !  Nevertheless,  the  present  seema  a  more  favourable 
opportunity  than  has  existed  for  many  years  past  for  taking 
stock  of  the  means  of  lighting  at  our  disposal,  and  in  par- 
ticular for  examining  whether  the  lines  along  which  lighting 
has  been  developing  daring  recent  years,  are  desirable  and 
suitable  for  further  pursuit  when  peace  again  reigns,  and 
provision,  rather  than  obliteration  without  extinction,  of 
artificial  lighting  again  becomes  a  practical  problem.  In 
resuming  possession  of  home  trade,  and  in  extending  our 
lamp  and  lighting  activities  abroad,  it  is  very  desirable  that 
we  should  follow  the  best  lines  compatible  with  local  con- 
ditions and  demands.  Both  in  lamps  and  fittings  we  are 
engaging  on  a  good  deal  of  new  work,  and  at  the  time  of 
takiag  this  up,  and  during  the  temporary  suspension  in 
many  more  or  less  established  lines  of  activity,  there  is  an 
opportunity  which  will  not  recur  to  set  our  old  furniture  in 
order,  and  see  that  our  new  ventures  are  well  started. 

Devoting  first  a  few  words  to  the  most  obvious  phase  of 
present  public  lighting — its  absence — there  are  some  useful 
lessons  which  have  been  and  may  yet  be  learned  from  this. 
The  circamstances  of  wholesale  reduction  of  lighting  were 
so  urgent  and  unprecedented  that  no  doubt  the  first  means 
adopted  were  far  from  the  best.  When  it  became  obvious 
that  dim  lighting  would  be  required  for  a  considerable  period, 
numerous  efforts  were  made  to  improve  the  results,  while 
still  conforming  to  the  requirements  of  the  authorities. 
Guided  by  experience  gained  from  the  first  crude  methods, 
a  considerable  measure  of  success  was  secured,  showing  that 
abnormal  and  temporary  as  the  present  conditions  may  be, 
they  are  capable  of  yielding  permanently  beneficial  results. 
Taken  all  in  all,  the  inconvenience  of  reduced  lighting  (as 
now  reduced)  is  far  less  than  could  ever  have  been  antici- 
pated. Except  in  isolated  cases  there  is  little  difficulty — 
at  any  rate  in  the  writer's  experience — in  seeing  kerbs, 
pedestrians  and  vehicular  traffic,  though  he  must  confess  to 
frequent  anxiety  as  to  whether  the  drivers  of  'buses  and 
taxis  can  pick  him  out  before  they  run  into  him.  In  the 
more  dimly  lighted  streets,  instances  of  almost  complete 
invisibility  by  a  sort  of  natural  protection  or  light-and-shade 
matching,  are  often  to  be  observed.  No  doubt  the  Purkinje 
eflfect  is  frequently  operative  ;  for  instance,  it  is  often 
impossible  to  see  the  scarlet  armlet  of  the  National  Guard. 

Through  all  the  dimming  of  street  lamps  the  object  in 
view — or  which  ought  to  have  been  in  view — was  to  give 
as  satisfactory  traffic  illumination  as  possible  and  as  little 
light  as  possible  directed  upwards,  whether  directly  or  by 
reflection,  diffusion  and  haze  forming.  Such  an  end  is, 
broadly,  desirable  in  peacetime  as  well  as  when  unwelcome 
aerial  visitors  are  expected,  and  it  will  be  a  great  pity  if 
advantage  is  not  taken  of  the  present  opportunity  to  inves- 
tigate completely  the  question  of  the  best  polar  distribution 
for  street  lighting — particularly  with  regard  to  the  use  of  new 
types  of  globes  and  reflectors.  The  public  have  become 
accustomed  to  a  state  of  affairs  very  different  to  the  hitherto 
accepted  standard,  and  before  reverting  to  the  old  and  often 
crude  system  of  street  lighting,  steps  should  certainly  be 
taken  to  see  if  permanent  good  cannot  be  brought  out  of 
the  present  evil.  It  is  not  likely  that  ever  again  so  good  an 
opportunity  will  be  found  for  conducting  street  lighting 
experiments  on  a  large  scale,  and  with  variations  from 
accustomed  systems  which  could  hardly  be  tested  after  the 
old  order  of  things  had  been  even  temporarily  restored. 
The  result  of  improvements  in  this  direction  would  naturally 
be  more  effective  lighting  at  reduced  cost. 

At  the  other  end  of  the  scale  to  the  street  lighting  now 
provided  in  our  cities,  lie  the  "  White  Ways"  of  America. 
Many  of  these  are  very  fine  in  appearance,  but  others  are 
literally  glaring  atrocities.  Still,  whether  good  or  bad  as 
judged  by  us,  "White  Ways"  undoubtedly  appeal  to  the 


American  temperament,  and  effectively  "  boost "  a  street  or 
town  (again  to  Americans).  To  that  extent  they  justify  their 
existence,  and  by  the  same  argument  they  are  hardly  likely  to 
find  favour  in  their  most  aggressive  form  in  this  country. 
Our  own  display  lighting  is  relatively  unobtrusive,  the 
American  style  being  generally  reserved  for  fair  grounds. 

We  might  very  well  imitate  America,  however,  in  dealing 
with  street  lighting  problems  more  lavishly.  For  instance, 
very  large  scale  comparisons  have  been  made  in  Chicago 
between  half-watt  tungsten  and  arc  lamps  for  street 
lighting,  and  as  a  result  of  these  tests  it  was  decided  to 
utilise  the  former  as  a  standard  in  place  of  the  latter,  which 
were  adopted  two  years  ago,  some  10,000  being  in  use. 
Imagine  the  amazed  consternation  (and  uncompromising 
disapproval)  with  which  the  British  anything  -  but  -  elec - 
trical  Electricity  Committee  would  receive  such  a  suggestion  ! 
The  Chicago  tests  were  probably  the  most  complete  yet  made 
as  between  half-watt  and  arc  lamps,  and  it  is  interest- 
ing to  note  that  they  decided  in  favour  of  the  newer  lamp 
which  has,  of  course,  lower  nominal  efficiency  than  any 
arc  lamp.  The  arcs  to  be  replaced  are  450-watt  units, 
yielding  1,100-1,200  maximum  c.p.  at  30°  below  horizontal. 
This  candle-power  is  subjected  to  8  per  cent,  absorption 
loss  by  a  new  inner  globe,  and  to  nearly  50  per  cent,  loss 
after  the  globe  has  been  in  use  for  a  time,  owing  to  deposits 
and  etching,  which  brushing  will  not  remove.  Even  wash- 
ing the  globe  restores  only  three-fourths  the  original  effi- 
ciency, so  that  practically  the  same  working  illumination  is 
obtained  from  300-watt  filament  lamps  giving  600  maximum 
C.P.  and  provided  with  prismatic,  refracting  globes  to  obtain 
improved  lateral,  long-distance  distribution.  Maintenance 
costs  are  estimated  to  be  the  same  at  present  for  arcs  and 
half-watt  lamps,  and  will  be  less  for  the  latter  when  longer 
life  than  1,000  hours  can  be  guaranteed  (actually,  it  is 
already  often  obtained).  The  first  cost  of  the  tungsten 
equipment  is  half  that  of  the  arcs. 

Even  more  important  than  the  elimination  of  former 
defects  in  public  street  lighting  after  the  war  is  the  proper 
control  of  privately-owned  lamps  and  signs  on  the  exterior 
of  buildings.  What  is  needed  in  the  electric  sign  field  in 
particular  is  fewer  restrictions  and  more  control.  During 
recent  years  the  restrictions  in  most  cities  in  this  country 
have  practically  prevented  the  development  and  use  of  really 
effective  electric  signs,  but  they  utterly  faOed  to  suppress 
many  which  are  an  eyesore  by  day  and  a  nuisance  by  night. 
In  this  respect,  again,  it  must  be  admitted  that  the  States 
are  far  ahead  of  us.  Of  electric  signs  as  they  are  under- 
stood in  the  States,  we  have  here  no  examples.  Where  our 
signs  are  not  hopelessly  prosaic,  they  generally  suffer  from 
one  or  more  of  the  defects  of  unsuitable  lighting,  erection 
and  operation.  The  average  mam  will  look  longer  and  with 
more  interest  at  a  sign  which  is  really  artistic  and  interest- 
ing than  at  one  which  is  simply  a  startling  jump  and  glare. 
It  is  difficult  to  see  any  difference  in  principle  between  a 
badly-designed,  placed  and  operated  advertising  sign  and  a 
man  who  shouts  out  of  his  window  or  commits  other 
nuisance  to  attract  attention.  One  of  the  most  elementary 
measures  which  might  be  taken  to  improve  matters  is  to 
insist  upon  architects  making  some  provision  for  the  har- 
monious accommodation  of  electric  signs  when  designing 
buildings  on  which  it  is  certain  such  will  be  used. 

Whether  the  illumination  of  the  exteriors  of  buildings  as 
a  whole  is  desirable,  or  would  appeal  to  people  in  this 
country,  is  a  very  moot  point,  but  in  this  as  in  their  best 
electric  signs,  American  engineers  employ  surprising  amounts 
of  energy  and  obtain  very  effective  results.  The  illumina- 
tion of  the  outside  of  the  Woolworth  building,  for  instance, 
absorbs  175  kw.  (approximately  the  maximum  station  load 
in  such  towns  as  Grangemouth,  Cromer,  Berwick,  Car- 
narvon, Dorking  or  Bray).  Six  hundred  250-watt  nitro- 
gen-tungsten lamp  projectors  are  used,  in  addition  to  24 
1-KW.  lamps  in  the  tower.  Some  of  the  projectors  shine 
upwards  and  some  downwards  along  the  face  of  the  build- 
ing, which  is  bathed  in  light  without  the  source  of  the 
latter  being  obvious  or  in  any  way  annoying.  The  motif  of 
this  scheme  is,  again,  a  matter  of  national  temperament, 
but  from  the  illuminating  standpoint  it  is  unquestionably  a 
triumph.  To  descend  to  a  much  humbler  but  perhaps 
more  utilitarian  plane,  similar  methods  might  very  well  be 
adopted  here  in  the  illumination  of  poster  hoardings.     As 
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ordinary  mortals  we  would  gladly  see  every  hoarding  swept 
oir  the  face  of  the  earth,  but  as  advertisers  are  hardly  likely 
to  agree  to  such  a  proposal,  electrical  manufacturers  and 
central  station  engineers  should  take  active  measures  to 
point  out  that  a  properly  lighted  hoarding  is  more  eflfective 
and  pleasing  by  night  than  by  day.  There  is  still  room  for 
much  improvement  in  the  means  of  lighting  extensive 
vertical  surfaces  and  in  determining  the  most  effective 
nature  and  amount  of  light.  By  using  a  number  of 
differently  coloured  lights  in  turn  (with  an  intermediate 
and  longer  exposure  to  white  light),  considerable  attention 
could  be  attracted  by  the  weird  colour  distortion  produced  ; 
during  the  illumination  by  white  light,  the  watcher  "  takes 
the  medicine !  " 

Agreed  as  we  all  are  on  the  desirability  of  low  intrinsic 
brilliancy  in  luminous  sources,  it  is  curious  that  we  seem 
ever  to  get  further  away  from  our  ideal.  The  reason  is,  of 
course,  that  we  employ  almost  exclusively  lighting  by 
incandescence,  so  that  every  improvement  in  efficiency 
depends  on  higher  working  temperature  and  increased 
intrinsic  brilliancy.  The  effect  of  the  latter  is  to  increase 
the  importance  of  fittings  (reflectors,  refractors  and  diffusers) 
which  alone  produce  tolerable  results  from  an  intolerable 
source  and  distribute  light  which  is  generated  economically 
but  very  locally,  in  an  economical  and  suitable  manner. 
The  use  of  appropriate  fittings  is  practically  inevitable  with 
all  high  efficiency  lamps,  and  though  this  frequently 
involves  considerable  loss  of  efficiency  in  some  directions, 
the  fitting  often  does  much  to  pay  for  its  absorption  losses  by 
recovering  and  applying  rays  which  would  otherwise  be  wasted. 

Though  the  view  may  be  very  heretical,  the  writer  is 
strongly  of  the  opinion  that  in  many  directions  "  scientific  " 
precepts  have  been  carried  too  far  in  illuminating  work  ; 
too  much  importance  being  attached  to  the  almighty  foot- 
candle  and  the  power  expenditure  necessary  to  provide  it. 
Illuminating  engineering  itself  is  anything  but  an  exact 
science,  and  there  are  so  many  variables  and  so  many 
empirical  factors  concerned,  that  it  is  difficult  to  see  that 
the  "  des^n  "  of  illuminating  schemes  can  ever  be  much 
more  than  the  application  of  glorified  "  rule  of  thumb."  It 
must  be  admitted,  at  least,  that  many  of  the  rules  and 
methods  advanced  encourage  a  false  sense  of  security,  and 
are  apt  to  give  very  disappointing  results  when  applied  by 
"  illuminating  engineers  "  of  limited  experience  and  great 
faith. 

.Just  as  the  managers  of  commercial  and  manufacturing 
undertakings  are  coming  to  realise  that  the  total  cost  of 
lighting  is  a  trivial  fraction  of  their  total  operating  expenses, 
whilst  the  extra  cost  of  good  as  compared  with  bad  lighting, 
is  yet  more  negligible,  so  the  ordinary  householder  is  realis- 
ing that  the  total  cost  of  lighting  is  not  a  serious  item  if 
modem  electric  equipment  be  used,  and  that  it  is  worth 
paying  a  few  pence  a  week  for  a  more  pleasing  effect  with  a 
little  less  efficiency.  Those  fittings  which  give  the  highest 
efficiency  always  look,  somehow  or  other,  as  though  they 
were  doing  it.  There  seems  always  an  air  of  cold  virtue 
and  severity  about  them  and  their  illumination,  which 
contrasts  unfavourably  with  the  cheery  and  somewhat 
mechanl  air  of  fittings  which  are  less  particular  about  a  few 
per  cent,  absorption  and  misdirection.  The  writer  would 
not  for  a  moment  suggest  that  inefficiency  is  desirable  per 
se,  but  simply  that  the  most  pleasing  effects  seem  always  to 
be  obtained  with  equipment  which  is  not  of  the  highest 
possible  efficiency,  and  there  is  no  doubt  that  psychological 
effect  is  an  increasingly  important  factor  in  determining  ihe 
commercial  success  of  lighting  e.juipment. 

It  is  no  use  telling  or  even  proving  to  a  man  that  a 
certain  lighting  scheme  is  the  most  economical  availaliln  for 
his  home.  The  argument  may  prevail  outwardly,  but  if  the 
"effect"  of  the  lighting  scheme  is  not  risht,  that  scheme 
is  not,  and  never  will  be,  satisfactory.  Foot-candles  and 
distribution  may  be  perfect  as  judged  by  the  most 
voluminous  tables  and  formula'  in  the  illuminating 
engineers'  pocket  hook,  but  if  the  room  docs  not  Inn/c  right 
to  plain  Mr.  Smith  directly  he  enters,  the  probfthilitics  are 
that  it  is  not  right.  There  are  elements  in  illuminating 
enRinccring  wliich  cannot  he  cxpnsscd  by  figures  and 
factors—  prejudices,  if  yon  will — which  cannot  be  overcome 
by  "educating  the  public." 

(TV?  be  continued.) 


THE    SELLING    SIDE    OF    ELECTRICITY 
SUPPLY.- III. 

The  internal  arrangement  of  showrooms  offers 
scope  for  a  great  deal  of  ingenuity.  In  giving 
play  to  this,  however,  one  must  not  lose  sight  of 
the  demands  of  good  salesmanship.  Having 
through  the  effect  inspired  by  the  window  display 
induced  the  prospective  customer  to  walk  in  for  a 
further  inspection,  everything  must  be  done  to  turn 
that  first  curiosity  into  something  moire  concrete; 
therefore  no  less  attention  and  care  is  required  in- 
side than  is  bestowed  on  the  front.  Size  and  shape 
must  determine  the  general  lay-out.  The  ceilings 
and  walls  are  naturally  claimed  by  fittings.  With  ■ 
regard  to  these,  although  their  sale  is  not  regarded  | 
as  the  main  objective,  it  is  usually  an  important 
branch  of  showroom  business;  properly  equipped 
it  will  be  a  convenience  to  many  contractors  who 
are  without  extensive  showrooms  of  their  own.  A 
sufficiently  large  turnover  must  be  obtained  there- 
fore, to  secure  the  over-riding  of  factors'  discount 
that  will  enable  you  to  sell  to  the  trade;  for  the 
contractors  who  come  to  you  will  naturally  expect 
the  full  discounts  to  which  they  are  accustomed. 

A  great  many  shops  are  oblong  in  shape,  anJ 
where  this  is  the  case  it  lends  itself  very  well  to 
breaking  up,  so  as  to  display  panels  of  fittings.  One 
of  this  nature  recently  inspected  had  been  arranged 
with  a  considerable  amount  of  skill  and  taste.  The 
ceiling  had  been  divided  into  four  sections  by  three 
rows  of  corona  dining-room  pendants.  There  were 
four  of  these  in  a  row,  at  both  ends  of  each  row 
two  2-light  bedroom  counterweight  fittings  w^ere 
fixed,  and,  closer  still  to  each  wall,  two  hall  lanterns. 
They  had  thus  a  display  of  one  dozen  dining-room 
fittings,  one  dozen  bedroom  slide  fittings,  and  a 
dozen  lanterns,  which  showed  up  very  well  without 
any  appearance  of  crowding.  The  spaces  between 
the  rows  were  filled  wnth  various  cord  and  chain 
suspension  fittings,  mostly  of  the  three  and  five-light 
variety.  At  the  extreme  ends  were  rows  of  single- 
light  drop  pendants.  Coinciding  with  the  spaces 
broken  by  the  rows  of  dining-room  pendants,  the 
side  walls  were  divided  off  into  four  panels  on  each' 
side.  These  panels  were  fitted  up  with  a  large  num- 
ber of  various  types  of  brackets,  several  panels 
being  reserved  for  period  styles.  Round  the  show- 
room three  narrow  benches  were  fitted  fonning 
three  steps  up  from  the  fioor.  These  were  filled 
with  appliances,  radiators,  etc.,  broken  here  and 
there  by  standard  lamps.  The  general  effect  was 
excellent,  the  pretty  coloured  silk  flounces  of  the 
dining-room  pendants  and  the  shades  of  the  standard 
lamps  making  it  quite  a  faiiy-land,  and  no  doubt 
many  visitors  were  induced  to  look  in  on  that  ac- 
count. 

An  ambitious  showroom  assistant  should  fanu- 
liarise  himself  with  the  principal  styles  of  architec- 
ture and  interior  decorations;  a  superficial  know- 
ledge at  any  rate  should  be  acquired.  By  super- 
ficial, I  mean  something  more  than  Aristidc  Pujol's 
mcinoria  tcchuica  for  the  instant  recognition,  by  the 
vulgar,  of  the  three  orders  in  architecture,  "  cab- 
bages, Corinthian;  horns,  Ionic;  anything  else 
Doric." 

He  should  have  some  acquaintance  with  the  prin- 
cipal French.  English,  and  Dutch  period  stvlcs,  which 
should  extend  to  some  detailed  knowledge  of  the 
dainty  work  of  .\dams  Bros.,  Chippendale's  choice 
frets,'  Sheraton's  chaste  designs,  etc.  Many  people 
arc  very  undecided  and  helpless  in  selecting  fittings 
and  welcome  the  assistance  of  the  salesman  if  he 
impresses  them  as  a  man  of  good  taste.  One  is. 
often  asked  to  sug.gest  a  suitable  fitting  for  a  room 
finnishcd  and  decorated  in  some  special  style.  Some 
help  can  be  had  by  studying  the  catalogues  of  Ica<l- 
ing  manufacturers,  as  sections  will  usually  be  found 
devoted  to  the  subject.    Care  is  required,  however. 
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;-  frequently  the  classification  is  open  to  dispute. 
■ad  some  of  the  fittings  have  incorrect  detail,  giving 
i'zarre  effects. 

Flemish  and  French,  particularly  Louis  Seize 
candelabra,  are  very  strong  sellers,  and  are 
worthy  of  a  good  deal  of  space  if  the  class  of  dis- 
trict in  any  way  warrants  it.  A  disadvantage  (from 
the  consumer's  point  of  view)  of  candelabra  is 
that  considerably  more  current  is  required  for  illu- 
minating a  room  than  in  the  case  of  ordinaiy  direct 
fittings.  My  experience  of  indirect  and  semi-indirect 
fittings  is  that  these  have  not  sold  very  well  when 
mixed  up  with  direct  types.  When  shown  in  a  room 
by  themselves,  however,  they  sold  very  well  indeed, 
even  with  a  display  of  only  40  pieces;  the  semi- 
indirect  type  appear  to  meet  with  the  greatest  favour. 

There  is  a  lot  to  be  said  for  the  semi-indirect 
fittings;  from  the  station  point  of  view  the  fact  that 
about  50  per  cent,  more  candle-power  is  required 
than  with  the  direct  style  is  a  recommendation  in 
these  days  of  high-efficiency  lamps.  From  the  con- 
sumer's side  they  have  the  advantage  that  less 
wiring  is  required  than  for  several  bracket  points, 
and  one  large  lamp  is  cheaper  to  buy  than  several 
smaller  lamps,  and  also  much  stronger.  Then  the 
well-balanced  soft  light,  with  a  complete  absence  of 
eye-strain,  alone  provides  a  fund  of  argument  for  the 
fitting  and  for  electric  lighting. 


ELECTRICITY   SUPPLY   IN    MELBOURNE. 


In  the  course  of  his  presidential  address  to  the  Victorian  Sec- 
tion of  the  Ele^ctrical  Association  of  Australia,  Mr.  W.  H. 
Alabaster  compared  the  output  of  electric  supply  undertakings 
in  Melbourne  during  the  years  1904  and  1914.  The  number  of 
units  disposed  of  and  the  average  price  obtained  for  them 
during  those  years  were  summarised  as  follows  : — 


Units  consumec 

Average 
obtained 

price 
pence). 

1901. 

1914. 

.     % 

1904. 

1914. 

decrease. 

Light 

Power  and  heat 
Public  lighting 
Traction 
Bslk  supply    ... 

3,302  973 

986,189 

1,440,151 

12  739,742 
14,776,853 
1985  915 
5,102,015 
1,395,251 

285-7 

1,3980 

379 

4-46 
219 

2-52 

357 
1-46 
125 
1-10 
1-49 

19-95- 

33'3 

50-4 

Total 

5,729,313 

35,999,776 

628-0 

3-58 

214 

40-2 

Nj.  of  conenmere 

2,256 

29,316 

1,800 

This  comparison,  he  said,  denoted  substantial  progress  made 
in  so  short  a  period,  but  the  possibilities  ahead  of  them  were 
still  greater.  Increased  sale  of  current,  provided  that  the 
increase  did  not  adversely  affect  the  existing  load  factor,  had 
the  effect  of  decreasing  practically  every  item  of  expenditure, 
which  made  materially  for  lower  selling  rates. 

The  average  price  of  electric  light  in  Melbourne  compared 
favourably  with  that  obtaining  in  the  old  world.  It  was  not 
until  recently  that  suificient  inducement  was  held  out  to  the 
large  manufacturer  to  relinquish  his  existing  motive  power 
in  favour  of  a  supply  from  the  power  station.  Suitable 
modifications  of  the  tariffs  bad  now  been  introduced,  and  it 
■nas  certain  that  the  consumption  for  this  purpose  would  be 
greatly  increased. 

The  average  price  obtained  per  unit  for  private  lighting  had 
decreased  20  per  cent.,  and  the  increased  efficiency  of  metal 
filament  over  carbon  lamps  might  be  taken  at  200  per  cent.,  so 
that  for  equal  lighting  the  consumer  now  paid  about  27  per 
cent,  of  what  he  paid  in  1904.  A  half-watt  lamp  would,  of  course, 
greatly  improve  upon  these  figures;  from  what  he  had  seen 
of  these  lamps,  they  had  a  very  large  future  before  them. 
Taking  the  average  life  of  a  130-watt  ordinary  tungsten  lamp 
as  l>eing  1.200  hours,  the  higher  efficiency  of  the  half-watt 
lamp  would  pay  for  its  additional  cost  during  a  life  of  450 
hours  when  current  was  charged  at  3Jd.  per  unit. 

Tlie  consumption  of  energy  for  power  and  heating  purposes 
showed  a  wonderful  advance  during  the  period  under  review, 
and  there  was  every  indication  of  the  rate  of  increase  being 
not  only  maintained,  but  accelerated.  The  supply  of  energy 
f.tr  refrigerating  purposes  had  been  responsible  for  a  con- 
.siderable  portion  of   the   power  load   recently  obtained,   and 


this  supply,   with  its  load  factor  in    the  region   of   100   per 
cent.,  was  vei-y  welcome  to  the  supply  undertaking. 

In  the  near  future,  units  supplied  for  cooking  and  water 
heating  would  be  in  demand  on  eveiy  day  in  the  year  and  at 
any  time  of  the  day  or  night.  With  a  view  to  obtaining  the 
fullest  information,  he  had  so  cquipi)ed  his  kitchen  that  the 
whole  of  the  cooking  and  water  heating  (except  bath  water) 
was  being  carried  out  electricaUy,  and  during  the  last  16 
months  he  had  tried  various  typos  of  apparatus.  The  con- 
sumption of  current  during  that  time  (including  current  used 
for  ironing)  had  averaged  32.6  units  per  week  for  a  household 
of  three  adults  and  one  child.  He  was  convinced  that  reliable 
apparatus  was  obtainable,  and  that  faults  were  more  likely 
due  to  the  manner  in  which  the  apparatus  was  installed  and 
to  unsuitable  flexible  cords,  etc.  Meat  or  pastry  cooked  in  an 
electric  oven  was  infinitely  preferable  to  that  cooked  in  a 
gas  oven.  There  was,  however,  room  for  improvement  in 
the  apphanoes  designed  for  boiling,  as  the  cost  of  vessels  with 
self-contained  elements  did  not  permit  of  the  same  range  of 
vessels  generally  associated  with  the  gas  ring,  and  hot  plates 
at  present  were  too  slow.  The  latter  difficulty  would  pro- 
bably be  shortly  overcome  either  by  the  hot  plate  with  oil- 
immersed  element  or  by  the  radiant  type  of  plate.  One  of 
the  latter  type  showed  an  overall  efficiency  of  53.7  per  cent, 
when  raising  three  pints  of  water  to  boiling  point,  which  was . 
equal  to  the  best  results  obtained  with  existing  types  of  hot 
plat-e.  This  efficiency  was  increased  to  67  per  cent,  by 
roughening  the  bottom  of  the  kettle  and  to  75  per  cent,  by 
blackening  it.  The  rapid  heating  of  large  quantities  of  water, 
such  as  were  required  for  a  bath,  was  not  practicable  at 
present;  a  much  more  satisfactoi-y  arrangement  was  to  pro- 
vide a  well  lagged  cistern,  and  to  heat  the  water  by  means  of 
a  small  quantity  of  energy,  supplied  over  a  long  period.  He 
had  had  one  of  these  cisterns  in  his  kitchen  during  the  past 
four  months,  and  it  had  been  found  very  useful  in  supplying 
all  the  warm  water  required  in  the  kitchen,  and  also  for  a 
child's  bath.  Such  apparatus,  with  its  high  efficiency  and  load 
factor,  could  easily  compete  with  the  heating  of  water  by 
other  means. 

Perhaps  the  greatest  obstacle  to  the  advance  of  electric 
cooking  was  the  first  cost  of  the  appliances  and  of  their  instal- 
lation, but  this  was  largely  due  to  the  very  small  demand. 
In  order  to  introduce  it  satisfactorily,  it  would  be  necessary 
for  some  responsible  body  to  obtain  complete  outfits  in  large 
quantities  and  to  dispose  of  them  by  means  of  some  system  of 
hire  purchase. 

Suppliers  of  cooking  apparatus  stated  that  the  present  in- 
adequate tariffs  were  responsible  for  the  small  demand  and 
consequent  high  cost  of  apparatus,  whilst  undertakers  rephed 
by  questioning  the  use  of  a  special  tariff  for  so  small  a  number 
of  consumers.  He  thought  the  supply  authorities  should  take 
the  first  step,  and  by  introducing  a  suitable  and  paj'able 
tariff,  they  would  very  soon  increase  the  demand. 

The  individual  load  factor  of  an  average  consumer  was 
undoubtedly  very  poor,  but  he  reckoned  that  the  average 
annual  load  factor  of  a  number  of  such  consumers  would  be 
equal  to  about  25  per  cent.  He  estimated  that  from  1,000  to 
2,000  cooking  outfits  could  be  connected  without  increasing 
the  maximum  demand  upon  the  generating  station. 

For  the  tariff,  he  preferred  a  system  wherein  a  fixed  monthly 
charge  (depending  upon  the  size  of  installation  or  probable 
M.D.)  was  made,  and  a  secondary  charge  for  every  unit  con- 
sumed. The  present  was  a  very  opportune  time  for  the  adop- 
tion of  such  a  tariff,  as  it  would  tend  to  guarantee  a  definite 
annual  revenue  to  cover  the  fixed  charges,  which  were  now 
met  by  the  higher  rate  charged  for  lighting. 

With  regard  to  pubhc  lighting,  the  advance  had  been  at 
least  as  marked  as  in  any  other  of  the  spheres  of  electric  supply ; 
here  also,  reduced  cost  per  unit  had  been  combined  with 
greater  efficiency  in  lamps  used. 

Ten  years  ago  they  had  no  electric  traction  in  Melbourne, 
but  now  there  were  some  56  miles  of  single  track  in  successful 
operation,  with  46  mQes  in  course  of  erection.  These  were  all 
additional  lines  erected  to  meet  the  great  demand  for  this 
form  of  transportation,  and  the  electrification  of  their  tram-, 
ways,  which  must  be  commenced  shortly,  would  greatly  in- 
crease these  figures.  The  electrification  of  their  suburban 
railways  was  one  of  the  biggest  projects  of  the  kind  ever 
undertaken,  and  would  greatly  widen  the  field  of  the  electrical 
industry  in  Victoria  during  the  next  few  years. 

Recent  years  had  seen  electricity  s-pply  extended  to  the 
majority  of  their  suburbs,  and  although  extension  by  any 
means  was  preferable  to  none,  it  was  obvious  that  some  of 
the  modes  employed  were  not  the  most  economical  and  effi- 
cient. A  number  of  the  local  councils,  desirous  of  running  their 
own  systems,  purchased  current  in  bulk,  and  retailed  it  them- 
selves; this  might  give  fairly  satisfactory  results,  but  when 
matters  were  further  complicated  by  such  a  council  re-selUng 
in  bulk  for  distribution  by  a  third  party,  the  proceeding  waa 
manifestly  inefficient. 

The  units  disposed  of  by  Melbourne  supply  undertakings 
during  the  year  1914  amounted  to  36  mOhons,  and  it  was 
estimated  that  in  five  years'  time  this  figure  would  be 
augmented  as  follows  :  — 

Private  supply  for  hght  and  power  35  milhon  units. 

Electrification  of  cable  tramways     24        ,,  ,. 

-Additional  tramways       10        ,,  ,. 


Total  increase 


69 


230 
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This  gave  an  estimated  output  of  over  100  million  units  per 
annum,  which,  added  to  129  million  units,  estimated  to  be 
generated  for  the  suburban  railways,  would  make  a  total 
output  of  229  million  units  for  Melbourne  and  suburbs. 

The  rapid  extension  of  the  undertakings  had  materially 
affected  the  sj'stems  of  generation  and  distribution  of  energy. 

Ten  years  ago  (as  at  present)  the  major  portion  of  the 
energy  was  generated  by  two  stations,  the  centre  of  the  city 
being  supplied  with  D.c.  at  4()0  volts,  and  the  suburbs  with 
single-phase  a.c.  supplied  through  2,000-volt  overhead  feeders 
and  house  transformers.  To  overcome  the  unreliability, 
danger,  and  inefficiency  of  the  latter  system,  underground 
mains  had  been  laid  to  sub-stations,  where  the  current  was 
converted  from  4,000  to  400  volts  to  supply  local  networks  of 
bare  hard-drawn  copper.  The  size  of  generating  unite  during 
the  period  under  review  had  increased  from  350  KW.  to  5,000 
KW.  Owing  to  the  difficult>'  experienced  in  obtaining  reliable 
direct-current  generators  of  sufficient  size,  it  was  deemed 
advisable  to  install  three-phase  generators  at  the  supply 
station  and  obtain  D.c.  by  means  of  converters.  Most  of  these 
converters  had  been  placed  in  a  eub-station  near  the  centre 
of  that  half  of  the  d.c.  area  which  was  farther  from  the  works, 
thus  tending,  not  only  to  minimise  the  units  lost  in  mains, 
but  to  increase  materially  the  capacity  of  feeders  already  laid. 

Three-phase  supply  was  being  given  to  some  of  the  neigh- 
bouring municipalities,  and  it  was  intended  ultimately  that 
the  existing  single-phase  .system  should  be  supplied  from  the 
three-phase  generators  by  means  of  two  sets  of  auto-trans- 
formers plac«l  across  the  outers,  so  that  eventually  the  whole 
of  the  generation  in  the  city  station  might  be  carried  out  by 
the  three-phase  plant. 

When  the  existing  stations  were  deeigned,  the  huge  outputs 
which  he  had  forecasted  were  not  anticipated,  and  in  a  few 
years  the  sites  would  become  inadequate.  When  this  time 
arrived,  it  would  probably  be  advisable  to  select  a  site  with 
access  to  fuel  by  land  and  water,  and  with  an  ample  supply 
of  water  for  condensing  purposes.  High-tension  three-phase 
current  would  be  supplied  to  the  existing  undertakings  for 
the  necessary  transformation ;  and  a.s  the  plant  in  existing 
stations  became  obsolete,  or  relatively  inefficient,  the  load 
would  be  taken  up  by  this  new  station. 


A    NEW    PRINTING     TELEGRAPH    SYSTEM. 


Thb  excellent  work  done  by  Mr.  Donald  Murray  in  developing 
first  the  automatic  printing  telegraph  system,  which  we 
described  in  our  issues  of  March  1.3th-.4pril  3rd,  1903,  and 
later  the  Murray  multiplex  system,  described  by  the  inventor 
in  a  paper  before  the  Institution  of  Electrical  Engineers 
(abstracted  in  the  Electrical  Review,  May  19th,  1911),  is 
well  known  to  our  readers,  and   the   latter  has  been   exten- 


1.  One-Way  Method  of  Operation.— This  method  provides 
one  traffic  channel,  which  may  be  used  in  either  direction 
at  the  rate  of  45  words  per  minute.  This  system  is  intended 
for  short-haul  traffic  over  lines  comparatively  free  from  induc- 
tive disturbance  and  not  exceeding  the  equivalent  of  30  milee 
of  underground  cable. 

2.  Two-Way  Method  of  Operation.— This  method  of  operas 
tion  provides  one  traffic  channel  in  each  direction  simul- 
taneously without  involving  the  use  9f  duplex  balancing 
apparatus.  Its  traffic-carrying  capacity  is  equal  to,  roughly, 
45  words  per  minute  in  each  direction,  or  a  total  of  90  words 
per  minute  for  the  line.  This  system  is  operative  over  any 
length  of  line  not  requiring  the  use  of  repeaters.  For  economic 
reasons  it  would  ordinarily  not  be  used  for  lines  longer  than 
500  miles. 

3.  Double-Duplex  Method  of  Operation.— This  method  of 
operation  provides  two  traffic  channels  in  each  direction. 
Simultaneous  transmission  in  each  direction  is  obtained  by 
means  of  the  duplex  balance.  The  traffic-carrying  capacity  of 
the  circuit  is,  roughly,  45  words  per  minute  per  channel.  90 
words  per  minute  in  each  direction,  and  a  total  for  the  line 
of  180  words  per  minute. 

4.  Triple-Duplex  Method  of  Operation.— This  method  of 
operation  provides  three  channels  in  each  direction,  simul- 
taneous transmission  in  two  directions  being  obtained  by 
means  of  the  duplex  balance.  The  traffic-carrying  capacity  is, 
roughly,  45  words  per  channel,  135  words  per  minute  in  each 
direction,  or  a  total  of  270  words  per  minute  for  the  line. 

5.  Quadruple-Duplex  Method  of  Operation. — This  njethod  of 
operation  provides  four  channels  in  each  direction,  the  simnl- 
taneous  transmission  in  two  directions  being  obtained  by 
means  of  the  duplex  balance.  The  traffic-carrying  capacity  is, 
roughly,  45  words  per  channel,  180  words  in  each  direction,  or 
a  total  of  360  words  per  minute  for  the  line. 

The  methods  of  operation  described  above  by  no  means 
represent  the  limit  of  flexibility  of  the  system,  for  if  line 
conditions  will  permit,  the  number  of  channels  may  be 
further  increased.  Moreover,  the  working  speed  per  channel 
is  not  limited  by  the  apparatus,  but  rather  by  economical 
operating  conditions.  Forty-five  words  per  minute  is  thought 
to  be  an  economical  working  speed.  Satisfactory  operation  of 
the  apparatus  has  been  had  at  52  words  per  minute  per 
channel  on  a  quadruple-duplex,  thus  making  a  total  of  416 
words  per  minute  for  the  line. 

In  the  case  of  the  quadruple-duplex,  triple-duplex,  double- 
duplex,  and  two-way  services,  the  messages  are  first  prepared 
on  tape  by  an  operator  using  a  keyboard  perforator,  as  shown 
at  the  right  of  fig.  1.  WTien  each  key  of  the  perforator  is 
depressed,  several  holes  are  punched  in  the  tape,  and  their 
arrangement  determines  the  combination  of  positive  and  nega- 
tive currents  which  will  be  sent  to  line  when  the  tape  is  fed 
through  a  transmitter  (fig.  1)  working  in  conjunction  with  a 
distributer  (fig.  6).  The  impulses  thus  transmitted  over  the 
line  operate  a  polarised  line  relay  at  the  receiving  station, 
which,   in   conjunction   with    another   distributer,    passes   the 
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eively  adopted  by  British  and  foreign  administrations.  In 
1912,  Mr.  Murray  sold  his  U.S.  patent  rights  in  the  multiplex 
syetcra  to  the  Western  Union  Telegraph  Co.,  and  the  latter 
entered  into  collaboration  with  the  Western  Electric  Co.,  of 
Chicngo,  with  a  view  to  the  development  of  the  invention;  a 
detailed  des<Tiption  of  the  apparatus  as  manufactured  by  the 
latter  company  was  recently  given  by  Mr.  rAtjl,  M.  Rainey  in 
the  FArctrical  World,  from  which  we  extract  the  following 
particulars : — 

Some  of  the  various  methods  of  operation  which  kave  been 
standardised  arc  as  follows:  — 


impulses  along  to  a  receiving  printer  (fig.  1,  left),  which 
trimslaU^s  them  into  the  prodetcrmincd  letter  or  figure  and 
prints  them  in  coluiiin  form,  so  that  when  a  meseago  is 
complete<l  it  may  be  torn  off  and  is  ready  for  delivery.  If 
so  desired,  the  uiessago  may  also  be  received  in  the  form  of  a 
perforated  tape.  Tliis  is  accomplished  by  means  of  a  re- 
perforator which  works  in  conjunction  with  the  printer.  Th« 
tape  thug  prepared  may  bo  used  for  retransmission  on  another 
line  o|>erate<l  by  any  of  the  methods  described  above. 

( )rdmnrily,   for  one-way    8<Mvioo,  keyboard    trnnsmiasion    it 
ii.1,,|.t.>il    in'^li-:».l    i>f  tiiix-   trnnsmiasion.     In  cither  case    th» 
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home  printer  may  or  may  not  be  used  to  provide  a  record  of 
aJl  traffic  passing  over  the  circuit.  However,  when  desired, 
use  may  be  made  of  tape  transmission  for  this  class  of  ser- 
vice, which  possesses  the  advantage  of  affording  a  simple  and 
efficient  storage  of  signals,  thus  keeping  the  speed  of  trans- 
mission constant.  This  is  of  particular  advantage  in  operating 
over  a  difficult  circuit;  for  example,  a  line  which  would  easily 
permit  of  a  fair  average  speed,  but  which  would  not  be 
capable  of  transmitting  the  signals  at  the  maximum  speed  of 
the  operator. 

The  code  used  in  this  system  is  an  equal-letter  five-unit  code ; 
that  is,  each  signal  consists  of  five  units  or  current  impulses, 
and  all  signals  require  the  same  amount  of  line  time  for  their 
transmission.  This  is  generally  known  as  the  Baudot  code, 
because  of  its  use  in  the  Baudot  system,  which  has  been 
extensively  used  throughout  Europe,  particularly  in  Prance, 
for  upward  of  30  years.  In  a  five-unit  code,  assuming  that 
each  unit  is  represented  by  a  pulse  of  positive  or  negative 
current,  there  are  available  31  combinations  which  are  suffi- 
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cient  for  aU  the  letters  of  the  alphabet  and  the  functions — 
carriage  return,  line  feed,  letter  shift,  figure  shift,  and  space. 
The  various  figures  and  additional  functions  are  obtained  by 
preceding  these  signals  by  the  figure-shift  signal.  Before 
returning  to  letters,  it  will  then  be  necessary  to  send  the 
letter-shift  signal.  In  addition,  the  column  printing  feature 
requires  signals  to  lift  the  paper  vertically  and  return  the 
carriage  for  a  new  line.  The  transmission  of  these  extra 
signals  over  the  line  occupies  line  time,  and  this  loss  of  time 
has  been  found  to  average  about  10  per  cent,  of  the  working 
time,  for  ordinary  telegraph  traffic.  In  other  words,  the  code 
employed  in  this  sj'stem  may  be  considered  to  average  5.5 
units  per  character  so  far  as  line  transmission  is  concerned. 
.^3  regards  the  economy  of  line  time,  the  five-unit  code  ha.") 
an  advantage  over  the  Continental  Morse  code  as  5.5  is  to 
9.08,  an  advantage  of  65  per  cent. 

The  equal-letter  code  permits  of  the  use  of  the  multiplex 
principle,  which  is  employed  in  the  quadruple-duplex,  triple- 
duplex,  double-duplex  and  two-way  methods  of  operation. 
Fig.  2  shows  diagrammatically  the  method  employed  to  secure 
multiplex  operation.  If  each  of  two  metal  rings,  one  at  each 
station,  X  and  y,  is  divided  into  four  quadrants,  a,  b,  c  and  d, 
at  Station  Y,  and  a',  b',  o',  and  d',  at  Station  s,  and  rotating 
brushes  E  and  Ej,  are  connected  to  the  line  as  indicated,  and 
if  the  contact  brushes  start  from  the  same  relative  position 
and  sweep  over  the  contact  segments  with  the  same  uniform 
angular  velocity,  quadrant  A  will  be  connected  through  the 
line  with  quadrant  a',  quadrant  b  with  quadrant  b',  quadrant 
c  with  quadrant  c',  and  quadrant  D  with  quadrant  d',  once 
per  revolution,  the  interval  of  each  of  these  four  connections 
being  equal  to  the  time  of  one-quarter  of  a  revolution  of  the 
rotating  brushes.  If  each  signal  consisted  of  one  pulse  of 
current,  it  would  then  be  possible  to  send  one  signal  per 
quadrant  per  revolution.  If,  instead  of  having  sohd  quad- 
rants, each  is  divided  into  five  segments,  it  will  be  possible 
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Fig.  3.— .Arrangement  of  Five-part  Quadrants. 


to  use  the  five  segments  of  one  quadrant  at  one  end  for  the 
transmission  of  five  current  impulses,  which  constitute  the 
signal  for  a  given  letter  or  figure  in  the  code  just  described, 
and  the  five  segments  at  the  other  end  may  be  used  for 
receiving  these  impulses  and  distributing  them  in  such  a 
manner  that  they  may  be  used  to  select  the  letter  determined 
by  the  combination  of  impulses.  In  fig.  3  the  quadrants  are 
shown  thus  divided;  each  quarter  of  the  circumference  con- 
eists  of  five  segments,  each  segment  of  quadrant  a,  station  Y, 


being  connected  to  a  contact  lever  so  arranged  as  to  connect 
this  particular  segment  with  the  ground  circuit  or  battery 
dependmg  upon  its  position  between  the  fixed  contacts,  while 
the  segments  of  quadrant  a  at  station  x  are  connected  to  the 
relays  as  shown.  Normally  all  of  the  levers  1,  2,  3,  4  and  5 
are  in  engagement  with  contacts  connected  to  ground.  If, 
now,  any  lever  is  moved  over  to  engage  its  battery  contact 
during  the  quarter  of  a  revolution  in  which  the  rotating  brush 
E  moves  over  the  quadrant  a,  a  current  impul.se  will  be  trans- 
mitted to  the  Une  through  the  rotating  brush  e,  and  since 
the  rotating  bru.sh  Ei  is  synchronously  wiping  over  the  seg- 
ments 1',  i!',  S',  4'  and  6'  at  the  same  time  that  the  rotating 
brush  E  wipes  over  its  contacts  1  to  5,  the  corresponding  relay 
at  station  x  will  be  momentarily  energised.  If  provision  can 
be  made  to  change  the  combination  of  levers  during  the  time 
that  the  brush  sweeps  over  the  other  three  quadrants,  it  will 
be  seen  that  during  each  revolution  a  different  signal  can  be 
sent  from  quadrant  a  to  quadrant  a'.  What  has  been  said 
regarding  quadrants  A  and  a'  applies  equally  to  the  other 
quadrants.  Thus  it  will  be  seen  that  the  multiplex  principle 
permits  us  to  send  and  receive  four  character  signals  per 
revolution.  In  actual  operation  the  functions  of  the  levers  at 
the  sending  end,  station  Y,  will  be  performed  by  the  trans- 
mitter, and  the  operation  of  the  five  relays  1',  i',  H',  4'  and  .J' 
is  utilise<l  in  the  printer  to  select  the  predetermined  letter 
or  figure.  It  will  also  be  understo<:)d  that  by  dividing  the  ring 
into  a  different  number  of  segments  it  migbt  be  possible  to 
send  and  receive  a  greater  or  lesser  number  of  signals  per 
revolution.  What  has  been  described  above  constitutes  multi- 
plex operation.  If  the  line  is  worked  duplex,  the  same  can 
be  accomplished  in  both  directions  at  the  same  time.  An 
essential  requirement  of  such  a  system  is  that  the  rotating 
contact  brushes  at  the  two  ends  must  be  made  to  rotate  in 
synchronism.  This  has  been  accomplished  in  the  system 
herein  described,  the  means  employed  being  briefly  as 
follows  :  — 

Referring  to  fig.  4,  it   will  be  noted  that  segments  1   to  5 
station  at  v    are   connected   to   levers  1,  2,    3,    4   and    5,    so 


Connections  to  Synchronisers. 


arranged  that  they  may  send  to  the  hne  positive  or  negative 
current,  depending  upon  their  position.  The  brush  e  connects 
these  segments  consecutively  with  the  sohd  ring  which  is 
connected  to  the  line.  At  station  x  the  line  is  connected  to 
ground  through  the  windings  1,  2,  3,  and  4  of  a  palarised 
relay.  The  tongue  T  of  this  relay  is  connected  to  fiie  sohd 
receiving  ring  R3.  The  marking  contact  M  of  this  relay  is 
connected  to  a  grounded  batteiy,  and  when  negative  current 
from  the  distant  end  is  passing  through  the  relay  the  tongue 
rests  on  the  spacing  contact  s.  As  the  brush  E  rotates  it  con- 
nects the  solid  receiving  ring  Rs  with  the  receiving  segments 
r,  2',  3',  i'  and  .">'  ■  f  fi  consecutively.  The  receiving  seg- 
ments are  made  shorter  than  the  sending  segments,  bo  that 
the  receiving  brush  Ei  picks  out  only  the  centre  portion  of 
each  current  impulse,  or  of  each  repeated  current  impulse, 
since  the  signals  sent  over  the  hne  are  repeated  Ijy  means  of 
the  polarised  relay.  Assuming  perfect  synchronism  between 
the  sending  brush  e  and  the  receiving  brush  Ei  the  receiving 
brush  should  be  at  the  point  Ci  midway  between  receiving 
segments  1'  and  2'  when  the  sending  brush  passes  from  seg- 
ment 1  to  segment  2,  and  at  C2  midway  between  receiving  seg- 
ments 2'  and  :!'  when  the  sending  brush  passes  from  segment  2 
to  segment  3,  and  so  on.  Thus  it  will  be  seen  that  for  a  change 
of  polarity,  which  can  take  place  only  when  brush  e  passes 
from  one  segment  to  another,  the  receiving  brush  Ei  should  be 
at  some  point  in  the  circumference  midway  between  two 
receiving  segments.  The  receiving  .distributor  is  therefore 
provided  with  additional  rings  p.>  and  p^,  called  correcting 
ring.q.  r,  is  a  solid  ring  connected  consecutively  to  the  seg- 
ments in  Ro  by  the  brush  E2.  The-se  segments  are  half  the 
length  of  the  sending  segments,  and  are,  therefore,  double  in 
nurnber.  They  are  connected  into  two  groups — a  and  6,  as 
indicated.  The  brushes  are  so  arranged  that  when  the  receiv- 
ing brush  Fi  is  midway  between  any  two  receiving  segments, 
say  at  d,  the  correcting  bru.sh  Fa  is  just  about  to  engage  one 
of  the  a  segments,  eay  at  di.    Circuit  provisions  are  made  SC' 
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that  a  short  pulse  of  current  is  generated  locally  at  each 
reversal  of  the  hne  current.  When  this  reversal  finds  the 
correcting  brush  E2  on  an  a  segment  it  causes  the  operation 
of  a  mechanism  which  automatically  sets  back  both  brushes 
El  and  Ej.  Now,  if  the  motor  driving  the  receiving  distributor 
is  arranged  to  run  slightly  faster  than  the  motor  driving  the 
eeuding  distributor,  the  tendency  will  be  for  brushes  e,  and  f.j 
to  be  gaining,  and  the  intermittent  stepping  back,  as  already 
described,  will  result  in  maintaining  the  receiving  brush  Ei 
in  the  proper  phase  with  the  sending  brush  e  at  the  other  end 
of  the  line.  It  will  thus  be  seen  that  at  each  reversal  of  the 
line  current  the  position  of  the  correcting  brush  on  the  seg- 
mented correcting  ring  determines  whether  a  correction  of 
phase  relation  shall  be  made.  Since  the  motiir  at  the  receiv- 
ing end  is  running  faster  than  the  one  at  the  sending  end, 
sooner  or  later  it  will  engage  an  a  segment  at  the  time  of  a 
current  reversal.  This  causes  the  brushes  to  be  stepped  back 
through  a  small  angle,  so  that  the  current  reversals  take 
place  only  while  the  correcting  brush  is  on  b  segments.  Thus 
the  signalling  impulses  are  made  to  provide  coiTecting  im- 
pulses, which  are  used  to  maintain  synchronism. 

The  shortening  of  the  receiving  segments  to  one-half  the 
length  of  the  sending  segments  provides  an  ample  angle  for 
this  purpose.     It  also  jwssesses  the  advantage  that  only  the 


Fig.  5.— Distoetion  of  Signals. 

centre  portion  of  the  signal  is  utilised  for  signalling  purposes, 
and  the  system  is  less  subject  to  the  effect  of  inductive  disturb- 
ances. Diagram  a,  fig.  5,  shows  the  form  of  signals  sent  to 
the  line  by  the  distributor.  When  the  signals  are  received  at 
the  distant  end,  they  are  more  or  less  distorted.  Diagram  b, 
fig.  5,  illustrates  this  distortion.  It  is  near  the  point  of 
reversal  at  the  time  the  line  current  is  weak  that  inductive 
disturbances  are  able  to  affect  or  further  distort  the  signals. 
If  any  advantage  were  to  be  gained,  the  segments  could  be 
shortened  still  further,  since  the  relays  operated  from  them 
are  connected  in  local  circuit  and  require  a  very  short  impulse 
for  their  operation.  It  wiU  be  appreciated,  then,  that  the 
shortening  of  the  receiving  segments  is  not  a  sacrifice  in  any 
sense  of  the  word.  In  actual  practice  the  line  is  worked 
duplex  and  the  sending  and  receiving  distributors  are  com- 
bined and  run  by  one  motor,  means  for  maintaining  syn- 
chronism being  used  at  only  one  end. 

Fig.  6  shows  the  distributor  face  with  the  brushes.  It  will 
be  noted  that  this  is  somewhat  more  complex  than  the  dia- 
grams which  have  been  explained.  The  outside  ring.  No.  1, 
of  this  distributor  is  the  receiving  ring,  only  alternate  seg- 
ments being  used  for  selecting  purposes.  The  intermediate 
segments  in  each  quadrant,  however,  are  used  for  a  specific 
signalling  purpose,  as  will  be  de.scribed  later  in  connection  with 
the  printer.  The  second  ring  from  the  outside,  No.  2,  is  the 
correcting  ring  and  corresponds  to  ring  R.2  of  fig.  4.  The  third 
ring,  No.  3,  is  the  sending  ring  and  corresponds  to  the  sending 


and  A,  the  transmitting  apparatus  connected  to  quadrant  u 
should  change  its  combination  to  the  signal  of  the  next  letter, 
and  so  on.  At  station  x  the  printer  connected  to  quadrant  a' 
receives  a  letter  during  one-fourth  of  the  revolution,  while  the 
brush  E]  is  passing  over  the  segments  of  quadrant  a  '  ;  but 
while  the  bru.sh  is  passing  over  the  remaining  quadrants, 
I)',  c'  and  d'.  the  printer  has  time  to  complete  its  printing 
operation,  move  the  paper  and  clear  out,  so  as  to  bo  in  readi- 
ness to  receive  another  signal.  The  segments  in  this  local 
ring.  No.  4,  are  used  to  perform  these  functions;  that  is,  cer- 
tain segments  are  used  to  change  the  signal  combinations  set 
up  in  the  different  quadrants.  LikewisCj  they  are  used  to 
start  the  printing  mechanism  after  selection  has  been  made, 
so  that  it  may  be  able  to  complete  the  printing  operation  in 
time  to  receive  the  signal  for  another  letter.    It  will  be  noted 
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that  the  brushes  connect  these  various  segmented  rings  with 
solid  rings  5,  6,  7  and  S.  Each  brush  holder  is  insulated  from 
the  spider,  and  the  individual  brushes  are  made  up  of  a 
number  of  strands  of  small  hard-copper  wires. 

The  motors  used  to  drive  the  distributors  are  of  the  well- 
known  phonic  wheel  type  and  are  driven  by  impulses  from 
an  electrically  driven  tuning  fork.  This  assures  a  constant  rate 
of  vibration,  since  the  frequency  of  a  tuning  fork  varies  by 
only  about  0.01  per  cent,  per  deg.  C,  and  is  little  affected  by 
changes  in  voltage  applied  to  the  driving  magnet.  Fig.  7 
shows  the  fork  used,  while  the  motor  distributor  and  mechani- 
cal corrector  are  shown  in  fig.  8.  The  mechanical  corrector, 
which  is  shown  mounted  between  the  distributor  and  the 
motor,  is  the  mechanism  which  is  aixanged  to  step  back 
mechanically  the  brushes  when  they  have  advanced  too  far, 
as  already  explained.  The  speed  of  the  motor  is  determined 
by  the  rate  of  vibration  of  the  fork.  Large  changes  in  the 
rate  of  vibration  of  the  fork  are  accomplished  by  adding 
weights  to  the  two  prongs,  a  set  of  weights  being  provided 
with  each  fork.    Small  changes  in  the  speed  of  the  motor  (a 
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Fia.  8.— DisTRinrroR  and  Corrector. 


Ting  at  station  Y,  fig.  4.  The  fourth  ring,  No.  4,  ia  called  the 
local  ring  and  performs  a  very  important  function,  which  will 
be  understood  from  what  follows.  Kcfcrring  hack  to  fig.  3,  it 
will  be  romciiibprp<]  that  while  the  brush  is  travelling  over 
quadrants  D,  c  and  i),  the  combination  of  the  Icvcre  1,  2,  3, 
4  and  !>  should  be  changod  to  the  combination  of  the  next 
letter.     Likewiflo,  while  the  brush  travels  over  quadrants  C,  D 


fraction  of  a  revolution  per  minute)  are  obtained  by  turning 
the  handle  at  the  fiont  of  the  fork,  which,  by  means  of  geam 
and  a  screw,  moves  a  small  fork  forward  and  backward. 
The  shutters  on  the  end  of  the  prongs  are  uae<l  for  etrobo- 
ecopic  observation  and  are  not  essentially  a  part  of  the  system. 
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TWO    AMERICAN     ELECTRIC    FURNACES. 


Amongst  the  ever- widening  uses  to  which  electricity  is  now 
bciner  put,  none  promises  a  greater  sphere  of  neefulneas  than  its 
(ipplioation  to  furnace  heating  and  for  melting  purposes.  The 
electric  furnace  may  be  said  to  have  gone  a  long  way  towards 
living  the  fuel  difficulty  in  those  countries  where  solid  fuel  ia 

-tly  and  water  power  plentiful,  and  it  ia  in  localities  where  such 

ii.litions  prevail  that  the  ereatest  progress  in  electrical  furnace 
J  lactice  may  be  expected.  lathe  refining  of  steel  in  particular, 
the  electric  furnace  is  now  playing  an  important  part,  as  due  to 
the  greater  accuracy  of  control  and  improved  conditions  of  opera- 
"r^n.  a  much  superior  product  can  be  ensured,  than  under  pre- 

\trio  conditions,  and  there  are  at  the  present  time  over  70 
ctric  steel  furnaces  in  nee  in  Europe  and  America. 

In  a  paper  read  at  the  San  Francisco  Convention  of  the  National 
Electric  Light  Association,  Mr.  W.  M.  McKnight  described  the 
first  Stassano  arc  furnace  to  be  installed  in  the  States.  This 
furnace  was  at  the  VVarman  Steel  Casting  Co.'s  works  at  Redondo, 


Fio.  1.— Stassano  Fusnace,  Warman  Steel  Plant,  U.S.A. 


Gal.,   its  introduction  being  due  to  the  costliness  of  the  crucible 
process  on  the  Pacific  coast. 

The  Stassano  furnace,  which  has  now  been  in  continuous  use  in 
these  works  since  November,  1913,  except  for  relining  intervals, 
has  a  capacity  of  1  ton,  and  six  heats  can  be  operated  daily  ;  de- 
duotlng  time  taken  in  relining,  there  are  24  full  operating  days 
of  24  hours  each  per  month.  It  requires  two  days  three  times 
a  month  to  reline  the  furnace,  magnesite  bricks  being  used,  the 
cost  being  $235  per  lining,  including  labour  and  material,  no 
cement  being  required. 

The  furnace  turns  out  steel  castings  of  up  to  1,600-lb.  weight  for 
automobile     fittings,      gears,     water-wheel 
buckets,  and  where  great  strength  is  required.  e 

Its  primary  features  are  a  completely  closed 
melting  chamber,  and  a  three-phase  electric 
arc  above  the  metal,  preventing  the  carbon 
and  other  electrode  impurities  from  entering 
the  metal,  and  allowing  a  thorough  mixing 
during  any  desired  time.  The  metal  reaches 
approximately  3,000°  F.  before  being  poured. 

The  furnace  is  suspended  in  trunnions 
and  tilted  for  skimming  and  ponring  the 
metal  by  means  of  gearing.  The  three 
electrodes  dip  towards  the  centre  of  the 
furnace  at  an  angle  of  about  15°,  converging 
to  a  point  about  2  to  3  in.  above  the 
metal.  The  average  arc  is  about  10  in.  long, 
although  at  times  an  18  in.  arc  is  drawn. 

While  the  original  furnace  was  closed  at 
the  top,  the  Warman  Co.  has  altered  it  so 
that  the  roof  is  removable  and  additional 
furnaces  to  be  installed  shortly  will  embody 
this  improvement. 

The  carbon  electrodes  are  3i  in.  in 
diameter  and  6  ft.  long  and  burn  down  to 
stubs  about  18  in.  long.  The  electrodes  enter  the  furnace 
through  a  water  jacket  and  are  fed  individually  by  hydraulic 
pressure  regulated  from  control  valves  at  an  operators  stand,  the 
water  being  circulated  by  a  2-H.P.  motor-driven  pump  through  a 
cooling  tower  to  a  tank  which  supplies  the  water  jackets  and 
the  hydraulic  control,  under  a  20-ft.  head. 

The  current  consumption  of  the  furnace  is  from  800  to  2,000 
amperes  per  terminal  on  a  three-phase  160-volt  circuit.  Current 
is  supplied  through  flexible  cables  connected  to  three  single-pole 
double-throw  and  one  three-pole  double-throw  knife  switches,  con- 
necting the  transformer  secondaries  in  either  interconnected  star  or 
delta,  at  pressures  of  150  and  100  volts  respectively,  with  the 
furnace. 


oil  switch  and  overload  release  to  the  middle  point  of  the  V  on 
the  main  circuit.  Heavy  copper  bus-bars  lead  from  the  switches 
to  the  secondary  terminals  of  three  100-K.v  a.  Westinghouse 
transformers,  which  are  specially  designed,  oil  cooled  and  wound 
for  10,000  volts  primary  and  110  to  150  volte  secondary. 

The  entire  consumption  for  the  installation  is  registered  by  a 
primary  meter,  which  together  with  the  transformers  is  placed  in 
a  galvanised  iron  sub  station,  and  controlled  by  a  10,OuO-volt  oil 
switch  with  overload  trip  coils  ;  the  service  is  protected  by  a  fused 
pole-top  switch  operated  from  the  ground. 

The  double  transmission  line  is  fed  from  two  near-by  sub- 
stations, each  having  an  approximate  capacity  of  2,000  KW.  ;  thepe 
sub-stations  are  supplied  from  the  Southern  California  Edison  Co.'s 
10,000-volt  and  33,000-volt  transmission  lines. 

Aside  from  steel,  ferro  silicon,  ferro-manganese  and  anthracite 
coal  having  90  per  cent,  of  fixed  carbon,  are  ingredients  necessary 
to  the  finished  product. 

There  is  very  little  variation  in  load  from  day  to  day,  as  shown 
by  graphic  chart,  the  average  demand  being  about  225  KW.    The 
fluctuation  of   the  load,  which  is   non-inductive,   scarcely  affects 
the  regulation  of  the  10,000-volt  line. 

Another  American  furnace  described  by 
Mr.  W.  P.  Lass  in  the  Mini  in/  and  Kniiiiteerinij 
World,  is  one  used  by  the  Alaeka-Treadweil 
Gold  Mininer  Co.  for  treating  by-products  ; 
this  by-product,  consisting  of  2  tons  of  slag, 
300  lb.  of  matte,  500  lb.  of  refinery  refuee, 
flue  dust,  &c.,  was  formerly  treated  in  a 
24-in.  water-jackettcd  blast  furnace,  but  in 
1914  a  single-phase  electiio  furnace  was 
substituted. 

The  furnace  was  constructed  from  an  old 
steel  acid  drum,  in  the  bottom  of  which  a 
cable  of  bare  copper  strands  was  introduced, 
the  strands  beiner  spread  fan  shape,  and 
embedded  in  powdered  graphite  to  form  the 
lower  electrode. 

The  furnace  sides  were  built  up  of  fire- 
brick, leaving  a  chamber  14  in.  in  diameter 
and  20  in.  high.  The  upper  electrode  is  of 
graphite  or  carbon  rod  3  in.  in  diameter, 
arranged  to  joint  to  new  lengths  without 
shutting  do^vn  or  wasting  stubs.  The 
arrangement  of  the  furnace  is  shown  in 
fig.  3.  Three  openings  in  the  cover  provide 
for  feeding  the  charge,  for  gas  escape  and 
for  the  centre  electrode,  the  latter  being 
large  enough  to  allow  of  charging  round 
the  electrode  ;  escaping  gases  are  extracted 
by  a  fan,  the  furnace  being  operated  on 
a  lighting  circuit  through  a  50  -  KW., 
GO-cycle,  110- volt  transformer. 

A  water  rheostat  is  provided  to  lower  the  voltage  when  starting 
or  when  there  is  a  bath  of  metal  in  the  bottom  of  the  furnace, 
which  would  otherwise  allow  too  much  current  to  pass.  The 
material  to  be  treated  in  the  furnace  is  mixed  in  certain 
proportions,  the  material  added  during  the  melt  being  8,507  lb., 
of  which  5,870  lb.  is  by-product  material — old  slag,  the  residue 
from  burning  old  mill  launders,  sweepings,  &o.,  of  the  folJowine: 
percentage  compositions  : — SiO-j  401,  Fe  160,  CaO  161,  Cu  5'y, 
Pb  3-0,  Za  57,  A',  Og  20,  S  3-6,  moisture  4-U,  gold  ^1,096-6  per  ton. 
Coke  is  added  to  the  charge  as  a  reducing  agent. 
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To  keep  the   balance  a  ground  connection  is  tapped  through  an 


Fig.  2. — Chabt  showing  Load  Variations,  Stassano  Fornace, 


In  starting,  the  furnace  operates  as  an  arc  furnace  until 
thoroughly  hot,  when  the  charge  is  added,  the  electrodes  being 
raised  as  the  current  increases  until  the  chamber  is  filled  with 
the  charges  and  the  upper  electrode  extends  into  the  melt  a  foot 
As  the  charge  continues  to  melt,  the  electrode  is  moved,  keeping 
the  amperage  nearly  constant.  At  this  stage  the  furnace  has 
automatically  transformed  itself  into  a  resistance  type  furnace, 
the  molten  charge  acting  as  a  resistant. 

After  the  charge  is  in  quiet  fusion  (about  2  hours  10  min.)  power 
is  turned  off,  and  the  charge  allowed  to  settle  before  tapping. 

Both  graphite  and  carbon  electrodes  are  used,  the  former  costing 
$2.95  each,  and  the  latter  $1.20  ;  power  cost  ia  less  than  1  c,  per 
KW.-honr. 

The  labour  required  for  the  operation  of  the  furnace,  inolnding 
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cbariting  and  tapping,  is  one  half  one  man'ti  time,  when  meltings 
1  ton  in  2^  hours.    The  following  data  is  given  . — 

Running  time,  128  hours  40  minutes. 

Average  weight,  charge  added,  160'.".  lb. 

Average  fusion  time  of  charge,  L'  hours  2fi  miuutes. 

Total  number  charges,  63. 

Graphite  electrodes  used,  1  per  24  hours. 

Total  power  used,  4,440  k\v. -hours. 

Power  per  lb.  material  fed,  '52  Kw.-hour. 


,  reeo  sc.-?£iv 


Fig   3.— Sectional  Diagram,  Electric  By-product 
Furnace. 

The  electric  furnace  shows  a  saving  in  mechanical  loss  of  gold  in 
flue  dust ;  results  in  a  lower  grade  slag,  allows  of  fine  temperature 
regulation,  and  benefits  the  health  of  the  operators  (who  are  not 
specially  trained  in  its  use). 


Three  types  of  single-phase  locomotive  were  tested,  supply  bein^ 
taken  from  1,000-volt  three-phase  mains  through  track  trans- 
formers supplying  overhead  trolley  wires.  The  overall  efficiency 
of  this  scheme  was  found  to  be  74'5  per  cent.,  and  the  station 
output  averaged  016-017  KW.-hour  per  useful  ton-km. 

The  average  total  cost  data  as  shown  in  Table  II  assume  the 
cost  of  energy  to  be  0  S.'.d.  per  KW.-hour,  and  allow  4s.-r)8.  wage  s 
I>er  man  per  shift  and  300  working  days,  each  of  two  shifts,  per 
annum  .  .0  per  cent,  interest  is  charged  and  :.'.">  per  cent,  depreciation 
is  reckoned  on  locomotives,  10  per  cent,  being  allowed  on  H.T. 
equipments,  converters,  buildings,  reserve  plant,  &c.  The  capital 
cost  of  the  type  of  accumulator  locomotive  tested  was  £670.  that 
of  the  D.c.  trolley  locomoti\e,  £355,  and  that  of  the  single-phase 
locomotives  from  £315  to  £420.      Part  1  of  Table  II  assumes  the 


Total  costs. 
Pence  per 

(1)  Total  t.  km. 
Useful  t.  km. 

(2)  Total  t.  km. 
Useful  t.  km. 


TABLE  II. 

Aconmu-  Compressed       ii.o.  Bingle- 

lator.            air.  trolley.  phase. 

Oo30         0  435  0294  0  247 

1120           -822  -517  -494 

0587         0-43:.  0340  0305 

1150           -822  -646  'eil 


locomotives  to  be  worked  to  their  full  capacity  ;  there  is  little 
difference  between  the  total  costs  of  the  D.c.  and  single-phase 
trolley  installations,  but  these  are  considerably  cheaper  than  com- 
pressed-air locomotives  and  still  cheaper  as  compared  with  accu- 
mulator locomotives.  If  the  equipment  is  not  worked  to  its  full 
capacity,  but  is  idle  for,  say,  r5  hours  in  each  7-hour  shift  it 
'  will  usually  be  possible  to  refill  air  tanks  or  change  accumnlators 
during  these  intervals,  and,  by  thus  avoiding  interruption  of 
service  for  these  operations,  the  specific  cost  of  working  air  or 
accumulator  locomotives  rises  more  slowly  than  that  of  trolley 
locomotives,  as  is  shown  by  part  2  of  Table  II.  Where  yet  longer 
idle  intervals  occur  in  working,  the  specific  cost  of  all  the  systems 
considered  rises  in  about  the  same  proportion. 


NEW     ELECTRICAL    DEVICES,     FITTINGS 
AND    PLANT. 


Electrically-propelled  Chairs. 

The  expositions  now  in  progress  on  the  Pacific  coast  offer  vieitors 
the  novelty  and  comfort  of  riding  about  the  broad  intramural 
avenues  in  silent,  easy-going  electric  roller  chairs.  More  than  200 
such  chairs  are  in  use  at  the  San  Francisco  fair,  and  a  lesser 
number  are  in  service  at  San  Diego,  where  the  accompanying 
photograph  was  taken. 

Each  chair  carries  two  pirsona,  one  of  whom  steers  and  controls 
the  chair.    The  average  speed  is  about  3  miles  per  hour.    Some  of 


COMPAEATIVE   COSTS   OF  VARIOUS  TYPES 
OF    PIT    LOCOMOTIVES. 


Although  pit  locomotives  are  very  little,  if  at  all,  used  in  this 
country,  the  following  data,  referring  to  tests  carried  out  under  as 
similar  conditions  as  possible  in  a  number  of  German  coal  mines, 
are  of  interest  as  indicating  Continental  practice  and  experience  : 
complete  details  of  the  installations  and  trials  appeared  in 
Olvcliuiif.  The  object  of  the  present  teats  was  to  compare  the 
costs  of  compreastd  air,  accumulator,  DC.  trolley  and  single-phase 
pit  locomotives.  The  track  and  load  conditions  in  the  several  cases 
examined  are  shown  in  Table  I. 

TABLE  I. 


Average 

gradient 

(parts  in  1,000). 

^'^'^    No.  of 

.„.,..      laden 

.  "eue\,  ''-•"-■ 

1,290       3B 

Weight 

Performance 

Type  of 
locomotive. 

H.P 

ofUiten 
train 
(kg.) 

32,800 

per  7-h< 
Total 

t.  km. 

616 

or  shift 
Useful 
».  km. 

Compressed  air... 

35 

3  3S 

,32.-. 

Accumulator     ... 

16 

1-2.^ 

1,100       26 

26,300 

446 

226 

ii.c.  trolley 

3U 

2-7S 

1,300       30 

31,040 

76.'-. 

423 

Onephaae — A  ... 

30 

.S-4B 

1,500       30 

2!I,1B0 

816 

392 

-B  ... 

40 

3-46 

1,500      40 

39,000 

(too 

420 

-C  ... 

80 

-(-  4-3-.; 

1,350 1     36 

40,866 

962 

430 

-2-86:  -t-  Vfi 

I            \ 

. 

The  battery  locomotive  installation  was  supplied  from  a  3.250-volt 
three-phase  line  through  a  rotary  converter  at  the  pit  bottom,  feed- 
ing a  charging  station  in-bye.  The  overall  cfriciency  from  generator 
to  battery  was  about  12  per  cent.,  that  of  the  battery  alone  boing 
65  per  cent.  The  station  output  averaged  012  per  total  and  0'23 
KW.-hour  per  useful  (coal)  ton-km. 

The  DC.  trolley  installation  was  supplied  through  motor- 
generators  from  a  1,000-volt  three-phase  network,  and  the  overall 
effloicnoy,  allowing  for  light-load  losses  and  2  per  cent,  loss  in  the 
H.T.  conductors,  was  W.V2  per  cent.  In  this  case,  the  station  output 
was  o'08  and  O'l.'i  KW.-hour  per  total  and  per  useful  ton-km.  respec- 
tively. 


Fig.    1. — ELEOTBICALLY-rROl'ELLEIl   CHAIB. 

the  chairs  are  f<|uipped  with  extending  bumpers  which  are  con- 
nected with  the  control  apparatus  and  brakei<.  1  f  such  a  chair 
runs  into  an  obstruction  of  any  kind  the  pressure  on  the  bumper 
instantly  throws  olV  the  power  and  sets  the  brakes,  bringing  the 
car  to  a  stop  within  a  few  inches.  The  battery  Kiuipment  averages 
ten  160  ampere-hour  cells,  which  are  capable  of  operating  the 
0'5  H.P.  motor  about  eight  hours  on  one  charge. — KUclrical  World, 

Domestic  Water  Heating. 

In  order  to  get  over  the  diffioulty  of  water  heating  where  oon- 
sumers  are  substituting  electric  for  coal  ranges,  the  Washinqtok 
Water  Powku  Co.,  of  Spokane,  has  developed  an  electric  water 
heater,  to  be  connected  with  the  ordinary  domestic  hot-water 
tank,  and  operated  when  the  customer's  electric  range  is  not  in 
operation. 

The  heater  consists  of  a  bra.is  tube  about  3  ft.  long,  and  having 
an  internal  diameter  of    175  in.    Around  the  tube  ia  woond  • 
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double  spiral  of  aqnare  copper  wire  about  0'125  in.  wide  and  spaced 
0  125  in.  apart.     High-reaiBtance  wire  is  wound  in  the  fjrooTes  on 
Hsbestos  seats,  and  the  entire  unit  is  treated  with  three  coats  of 
tnamel  and  then  baked.     To  minimise  heat   radiation   the  unit  is 
iiiBulated  with  a  covering:  of  magnesia. 
Tests  made  with  this  heater  in  actual  use  indicate  the  followintf 
-ults: — Starting-  with   cold  water   in   the  tank,  hot  water  was 
uilable  in  15   minutes.     By  permitting  the   heater  to   operate 
ring    the     entire    night     preceding    washday,     sufficient    hot 
iter  was  obtained    for    an    ordinary   family   washing.      From 
bruary  l:.'th  to  April  Ist,  a   meter  on  the  tank  showed  a  con- 
auption  of  6.3i;  K\f. -hours,  or  13T)  Kw.-hours  a  day.     An  analysis 
•  1  the  earnings  from  12  2kw.  ranges  over  a  period  of   100  range- 
months    showed    that    they    consumed    on    the    average    about 
TSO  KW.-hours  a  year  each,  or  21    KW.-hours  a   day. — IRertrical 
\\.>rU. 

Electric  Supply  in  a  Ball-Bearing  Factory. 

In  the  well-known  Hoffmann  ball-bearing  factory  at  Chelmsford 
power  is  supplied  for  driving  the  machinery  at  110  volts;  the 
generators  are  driven  by  Diesel  engines,  and  the  first  installation 
comprised  two  220-K\v.  "  Witton "  generators  coupled  to  three- 
cylinder  Diesel  engines,  having  cylinder  dimensions  of  450  mm. 
diameter  x  660  mm.  stroke.     A  recent  addition  to  the  plant  took 


Fio.  2. — General  View  op  the  two  220-kw.  and  one  700-kw. 

"  Witton  "  Genbkatok  in  the  Ball-Beaeing  Factory 

OF  the  JHoffmann  Co. 

the  form  of  a  700-KW.  "  Witton "  generator  driven  by  a  four- 
cylinder  Diesel  engine,  with  cylinder  dimensions  of  510  mm. 
diameter  x  660  mm.  stroke.  This  engine  has  water-cooled  pistons 
and  cylinders.  At  the  low  speed  of  ls7  r.p.m.  the  machine  had 
large  dimensions,  and  the  problems  involved  in  its  construction 


Helsby  Patent  Condensers. 

The  growing  importance  of  improving  the  power  factor  in 
a.c.  systems,  togiether  with  successive  improvements  in  the  oon- 
struction  of  condensers,  has  had  the  natural  result;  "power' 
type  condensers  are  now  made  by  the  British  Insclateb  and 
Helsbt    Cables,   Ltd.,    of    Helsby,    who    have    just    issued    a 


-^    jt 


Fio.  4.— Box  of  50  1-mpd.  Helsby  Patemt  Co.ndensebs. 

descriptive  pamphlet  on  the  subject.  The  Helsby  patent  "  Power  " 
type  condensers  are  of  the  Manpbridge  self -selling  type,  and  are 
either  "oil-immersed"  or  "solid  impregnattd,"  the  former  type 
being  recommended  in  cases  where  the  working  pressure  exceeds 
250  volts  A.c,  and  the  condensers  are  continuously  in  circuit.  They 
may  be  employed  for  improving  power  factor,  suppressing  arcing 
at  contact-breakers  and  in  switches,  for  reducing  the  current  or 


Fio.  5.— Method   of  Mounting  Condenser   Units  of  1  mfd. 
Each. 

voltage  on  electromagnets  and  other  electrical  devices  in  high- 
pressure  circuits,  for  wireless  telegraphy,  and  for  other  purposes. 
The  Mansbridge  system  of  construction  has  been  fully  described 
in  our  pages  ;  it  consists  essentially  in  the  use  of  paper  coated  on 
one  side  with  metal,  two  such  sheets  being  rolled  up  together 
so  as  to  form  a  cylinder. 

Amongst  other  advantages,  this  method  of  construction  possesses 
that  of  being  self -sealing  ;  if  a  pin-hole  in  the  paper  permits  of  a 
short  circuit,  the  spark  volatilises  the  thin  coating  of  metal  in  the 
neighbourhood  of  the  defect  and  the  insulation  is  restored.     The 


Fio.   :i. — The  700-kw.   "  Witton  "  Generator,  Fitted   with 
"  Hoffmann  "  Roller  Bearings. 

can  be  realised  by  the  fact  that  the  full  load  current  of  the 
generator  is  6,400  amperes.  Special  care  was  taken  in  the  design 
and  construction  of  the  commutator  and  brush  gear,  a  split  com- 
mutator being  adopted  to  carry  the  heavy  current.  An  interesting 
feature  of  the  installation  is  the  fact  that  the  machines  are 
equipped  with  "  Hoffmann  "  roller  bearings. 

The    generators    for   this    installation    were    supplied   by  the 
General  Electric  Co.,  Ltd.,  of  67,  Queen  Victoria  Street,  E.C. 


lU 


Fig.  6. — Helsby  Oil-Immersed  Thbee-phase   Condenser  of 

165   K.V.A. 

dielectric  losses  are  very  small,  the  efficiency  at  ordinary  fre- 
quencies and  temperatures  being  over  995  per  cent. ;  and  the 
temperature  rise  of  large  capacities  at  rated  voltage  and  50 
cycles  does  not  exceed  20°  F.  The  condensers  are  manufac- 
tured in  units  of  about  1  mfd.,  and  are  suitable  for  working 
pressures  up  to  550  volts  A.c.  ;  the  units  are  assembled  in  strong 
sealed  metal  cases  in  such  numbers  as  may  be  required,  but  prefer- 
ably not  exceeding  60  mfd.  in  one  case.    These  cases  are  forthei 
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aBsembled  in  atrnner  wroiiprht-iron  frames  or  caet-irpn  canes,  and 
provided  with  suitable  switch  and  fuse  gear.  Fig.  1  shows  such 
u  50mfi>.  caee,  meaHuring  10  ■  II  x  7'.  ii).  and  weighirff  7.5  lb.  ; 
and  fig.  .'.  HhowB  the  method  of  mounting  the  unit?.  Fig.  (1  is  a 
yiew  of  an  oil-immersed  three-phase  condenser  of  1,740mkd. 
oapaoity,  installed  in  a  colliery  generating  station  :  the  output  is 
166  K.v.A.  at  5.50  volts,  jO  cycles  per  second.  Such  a  condenser 
used  in  conjunction  with  a  generating  set  supplying  IGO  K.v.A.  at 
a  power  factor  of  0  C  would  reduce  the  k.v.a.  to  :i50,  and  improve 
the  power  factor  to  0S5,  thus  enabling  the  generator  to  deal  with 
an  increased  load  of  30  per  cent. 

The  pamphlet  points  out  the  advantages  of  condensers  over 
running  machinery  for  improving  power  factor,  including  the 
convenience  of  connecting  a  condenser  directly  to  each  machine 
that  has  a  low  power  factor,  and  thus  providing  the  compensation 
at  the  precise  place  where  it  is  needed.  The  principles  of  power 
factor  improvement  are  also  explained,  with  examples  showing 
how  to  ascertain  the  amount  of  capacity  required.  As  a  rule,  it  is 
sufficient  to  correct  the  power  factor  to  0'95,  as  the  amount  of 
capacity  required  to  raise  it  to  unity  is  mnch  greater  in  propor- 
tion than  at  lower  power  factors. 


CORRESPONDENCE. 


Letters  rereired  by  ns  after  5  P.M.  ON  Tuesday  cannot  appear  until 
the  following  week.  Correspondents  should  forward  their  communi- 
cations at  the  earliest  possible  inoment.  lYo  letter  can  be  jniblished 
unless  we  hare  the  xvriter's  name  and  address  in  our  possession. 


Staff  Engineers  and  Labour  Exchanges. 

With  regard  to  the  present  regulations  requiring  all  applicants 
for  positions  to  make  their  applications  through  the  Labour  Ex- 
changes, I  think  it  advisable  to  call  attention  to  possible  abuses 
which  are  in  danger  of  being  overlooked. 

The  officials  of  these  places  are  accustomed  to  inquiring  as  to  an 
applicant's  character,  ,V:i.,  from  his  last  employer.  Presumably 
they  will  do  so  in  the  present  circumstances,  whether  the  applicant 
be  a  workman  out  of  work  or  a  staff  engineer  applying  for  another 
post.  It  has  always  been  accepted  that  applications  for  staff 
positions  are  treated  as  confidential  by  the  advertiser,  to  avoid  any 
trouble  between  employ^  and  employer.  There  now  seems  to  be  a 
possibility  of  the  introduction  of  the  Exchanges  breaking  down 
this  most  desirable  understanding.  In  many  cases  doubt  as  to 
this  point  has  prevented  many  men  applying  for  positions  for 
which  they  are  well  qualified. 

Again,  what  is  there  to  prevent  an  unscrupulous  employer  stat- 
ing, irrespective  of  its  truth,  when  such  an  inquiry  is  made,  that 
the  employe  in  question  is  on  war  work,  thus  blocking  the  way  to 
his  advancement  for  selfish  ends,  and  enabling  himself  to  retain 
the  man  without  increase  of  salary  .' 

In  addition,  cases  have  occurred  where  men,  who  have  obtained 
a  post  elsewhere,  have  been  told  that  under  the  new  Act  they 
could  not  leave  their  present  work,  even  where  these  men  could 
not,  with  any  truth,  be  said  to  be  engaged  on  munitions  (as  at 
present  defined). 

As  in  these  ways  men  willing  to  serve  their  country  have  been 
held,  and  as  there  is  still  likelihood  of  similar  acts  against  the 
spirit  of  the  Munitions  .\ct  to  the  men's  detriment,  as  well  as  the 
country's,  a  statement  from  some  authority  as  to  the  position 
seems  to  be  required. 

Alcor. 

Units  from  ReHise. 

In  reply  to  Mr.  Morgan,  of  course  we  all  know  that  the  refuse 
in  his  part  of  the  country  and  around  London  is  generally  very 
poor  stuff,  but  after  all  it  is  a  very  small  portion  of  the  United 
Kingdom  to  which  this  does  apply,  and  even  in  such  places  refuse 
is  worth  using.  As  Mr.  Morgan  shows,  the  existing  stations  where 
fuel  is  very  expensive  are  naturally  equipped  to  burn  coal 
economically,  and  therefore  they  can  do  likewise  with  refuse  as 
a  fuel. 

1  must  not  pretend  to  know  as  much  about  the  conditions  at 
Horsham  as  Mr.  Morgan,  but  I  should  be  interested  to  know 
whether  he  has  gone  into  the  matter  of  buying  washery  dust 
instead  of  coal  and  mixing  it  with  his  refuse,  so  that  his  destructor 
would  carry  him  through  both  h's  day  and  evening  shifts.  In 
other  wordi",  why  should  not  the  Horsham  refuse  be  brought  up 
to  the  same  calorific  value  as  the  Aberdarc  refuse  by  means  of 
very  cheap  washery  dust  stored  in  a  hopper  above  the  refuse  bin, 
and  a  little  let  down  every  time  refuse  is  tipped  .'  It  will  come  as 
a  surprise  to  Mr.  Morgan  (as  it  did  to  me  when  I  arrived  here) 
to  leam  that  coal  in  Aberdare  is  not  even  "  fairly  cheap,"  and 
especially  does  this  apply  to  house  ccal.  The  larger  pits  around 
here  sell  the  best  .-dram  coal  in  the  world  in  very  large  c|uantitiep, 
and  do  not  trouble  themselves  by  small  local  sales.  I  liiid  in 
normal  times  that  house  coal  from  Lancashire  is  cheaper  than  in 
Aberdare,  taking  railway  carriage  and  cartage  into  consideration. 

The  only  criticism  of  Mr.  Morgan's  plant  that  I  make  is  that 
the  combustion  chamber-  like  mint  appears  to  be  away  from 
the  boiler  tubes,  and  that  he  does  not  therefore  get  anything  like 
the  fall  benefit  of  tho  heat. 

A.  .1.  Abralllini,  (leneral  Manaijer, 

Electricity  and  TramwiTH  Department,  Aberdare. 
Augiiitl  IGt'h,  1<.)15. 


The  Late  Mr,  Robert  Hammond. 

I  have  read  with  very  much  interest  your  obituary  notice  of 
the  late  Mr.  Robert  Hammond,  of  whom  too  much  good  could  not 
be  said.  I  was  associated  with  him  for  years  at  110,  Cannon 
Street,  and  well  remember  his  bluff  manner  and  "  bron/.e"  laugh, 
as  it  was  called. 

The  tales  I  could  tell  about  the  "  Brush  '  lO-lighters,  their  2,u00 
volts  and  bare  copper  conductors,  would  be  unbelievable  nowa- 
days. 

He  loved  a  joke — often  at  his  own  expense— and  the  book  you 
refer  to,  entitled  "The  Electric  Light  in  Our  Homes,"  in  the  pro- 
duction of  which  I  had  the  honour  of  assisting,  produced  endless 
fun.  I  have  a  copy  somewhere.  It  was  written  in  conjunction 
with  a  tour  round  the  principal  towns  of  England  to  demonstrate 
the  advantages  of  the  light. 

The  travelling  "  properties"  comprised  a  portable  drawing-room, 
about  1.")  ft.  square,  a  set  of  24  large  accumulators  (fully  charged), 
and  other  things.  The  railway  charges  for  accumulators  in  those 
days  were  wicked,  and  when  I  called  Mr.  Hammond's  attention  to 
them  (to  Exeter  £1  each — £24),  and  explained  that  it  was  because 
they  were  "  full,"  he  said  return  them  as  "  empty  "  ;  and  I  did  so 
ever  after.     I  suppose  the  railway  people  won't  stand  that  now. 

One  thing  I  think  deserves  mention,  and  it,  curiously  enough, 
relates  to  one  of  that  select  company  still  with  us,  but  of  whom  so 
many  have  gone.  I  refer  to  Mr.  Ferranti,  who  about  1KS2  or  18S3 
came  along  with  his  A.c.  machine.  No  one  would  look  at  him  (in 
a  business  sense)  until  Mr.  Hammond  did,  and  the  firm  of  Ferranti, 
Thomson  k  Ince,  of  Appold  Street,  resulted. 

The  Lowrie  Hall  development  came  after  this,  and  was  really 
engineered  by  Fowler's,  of  Leeds,  but  it  was  owing  to  Mr.  Hammond's 
insistence — backed  with  money — that  electric  lighting,  so  far  as 
the  development  of  the  alternating  current  is  concerned,  has  much 
to  be  thankful  for. 

Harry  South. 
London,  W.,  August  Uth,  1U15. 


WAR    ITEMS. 


War  ReHef  Funds,  <&€.— The  emplojcj  of  the  India-Rubber, 
Gutta-Percha  and  Telegraph  Works  Co.,  Ltd.,  have,  since  September 
last,  been  contributing  to  the  National  Relief  Fund,  British  Red  Cross 
Society  and  Belgian  Relief  Fund,  and  last  week  the  total  reached 
£1,002.  £600  has  been  sent  to  the  first-named  fund,  £2.50  to  the 
Red  Crofs  Society,  and  £22.")  to  the  Belgians,  leaving  a  balance  in 
hand  of  £27.  This,  it  will  be  agreed,  is  an  admirable  record,  and 
an  excellent  example  to  other  works. 

The  Board  of  Education  has  issued  an  appeal  for  books  for  the 
4,000  British  civilian  prisoners  of  war  now  interned  at  Ruhleben, 
in  Germany.  These  books  are  needed  for  use  in  the  educational 
classes  in  connection  with  the  "  Camp  Education  Department," 
which  has  recently  been  formed  for  the  benefit  of  these  civilian 
prisoners,  and  a  list  of  the  works  specially  required  can  be  obtained 
from  Mr.  Alfred  T.  Davies,  Board  of  Education,  Whitehall,  London, 
S.W.,  to  whom  all  communications  on  the  subject  should  be 
addressed.  It  will  be  noted  that  ordinary  books,  novels,  &c.,  aie 
not  required  ;  no  books  should  be  sent  but  those  named  in  the  list. 

Germans    in   Russia.— The   public   subscription    of   500,000 

roubles  to  support  victims  of  the  war  has,  says  the  .y<'foi/e  Vremya, 
led  to  a  discovery  showing  the  ramifications  of  German  operations 
in  Russia,  even  at  the  present  time  of  war.  Among  the  sub- 
scribers was  the  firm  of  Bogan  &Co.,  of  Moscow,  whose  nationality, 
when  attention  was  drawn  to  the  firm's  name,  was  speedily 
shown  to  be  German  ;  two  of  the  partners,  named  Mark,  had, 
indeed,  become  naturalised  immediately  on  the  declaration  of  war. 
Moreover,  a  syndicate  was  formed  at  Petrograd  under  the  style  of 
the  Union  of  Cable  Manufacturers,  partners  in  which  were  the 
firm  of  Bogan  A:  Co.,  and  the  firm  of  Felten  &  Guilleaume,  of 
Mannheim.  This  syndicate  now  dictates  the  price  of  copper  in 
Russia,  as  it  is  part  owner  of  the  works  at  Bielarel/,  Kolohurgin, 
and  other  places,  practically  controlling  the  output  of  copper  goods. 
The  firm  of  Bogan  having  interests  also  in  the  copper  mines  in 
the  Caucasus  and  the  Ural,  disposes  of  immense  stocks  of  copper, 
and  some  idea  may  be  formed  of  the  profits  earned  by  the  syndicate 
from  the  rise  in  prices  of  from  50  to  100  per  cent,  in  copper,  and 
from  7."!  to  i  00  per  cent,  in  copper  goods. 

Patriotic  Trannvny  Men.— The  Manchester  Corporation  Tram- 
ways Department  has  just  compiled  another  roll  of  honour,  giving 
the  names  and  addiestcs  of  tho  iiuployis  who  have  joined  the 
Colours.  The  list  contains  the  names  of  more  than  2,000  men 
and  youths  who  have  rooprinded  to  their  country ',m  call. 

Wonun  Munition  Maliers'  Wapes.— The  wages  to  be  paid  to 
women  engagid  in  Manchester  engineering  shops  which  are  turn- 
ing out  munitions  have  given  rise  to  a  dispute  It  appears  that 
a  conference  took  place  a  few  days  ago  nt  which  tho  employers 
were  repicscntcd  by  Messrs.  W.  Collinwood,  A.  V.  Wood,  and  F.  0. 
Goodbshore.  and  the  workpeople  by  Messrs.  .1.  Binns  (.A.S.E.), 
R.  II.  Coates  (U.M.W.'),  and  J.  Rowan  (Electrical  'I'rades).  A  pro- 
posal was  put  forward  for  a  £1  a  week  minimum  for  all  women 
over  l>s  years  old  engaged  on  munitions,  but  the  employere 
declined  to  pledge  themselves  to  the  proposal,  and  it  is  now 
probable  that  tho  matter  will  he  taken  to  arbitration.  Mr. 
Rowan,  of  the  Electrical  Trades  Union,  stated  in  an  interview 
that  employers  flunvcd  a  strong  inclination  to  employ  women  in 
the  making  of  shell  parts.  In  quite  u  number  of  shops  they  were 
at  work  on  capstan  lathes  and  the  like.  In  seeking  to  secure  a 
mioimnm  of  £1  a  week  for  tho  women  the  Trade  Unions,  in  hii 
opinion,  were  making  a  reasonable  claim. 
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BUSINESS   NOTES. 


Electric  Accessoeies  Dispctf. 

Iv  the  City  of  London  Court,  on  August  12th,  before  hia  Honour 
Tudpfe  Rentoul,  K.C.,  a  claim  was  made  by  Mr.  George  Braulik, 
ilectrioal  enerineer,  8,  Lambeth  Hill,  against  Mr.  G.  H.  Banning, 
I  riterion  Works,  1^3,  Hurst  Street,  Birmingham,  electrical  engi- 
r  er,  for  J63  lis.  8d.  for  Eclipse  electric  lamps  and  other 
t'=8ories  supplied.      Defendant  paid   j;  1    lid.   into  Court   for 

-  Dunt  which  had  been  deducted,  but  disputed  the  balance.     He 

J  he  had  returned  some  of  the  lamps  because  the  voltage  was 
narked  on  them  in  ink,  and  hie  customers  would  not  have  them 
1^0  marked.  They  were  returned  for  the  voltage  to  be  engraved, 
and  the  plaintiff  had  not  since  sent  them  to  him.  Other  lamps 
sent  to  him  were  defective. 

>Ir.  SIayers,  plaintiff's  salesman,  said  that  the  lamps  were  sent  to 
the  defendant  in  proper  condition,  and  they  were  returned  broken. 
"^lere  was  no  mechanical  defect  in  the  lamps.     All  lamps  were 

-ted  before  they  were  sent  out. 

IrDGE  Rentoul  found  for  the  defendant,  with  costs,  and  said 
1  [IP  plaintiff  ought  not  to  have  sued  a  Birmingham  man  in  London 
lor  £3  14s.  8d.  There  was  probably  the  expectation  on  the  part 
of  the  plaintiff  that  the  defendant  would  rather  pay  the  amount 
than  come  to  London  and  defend  the  action. 


Theft  of  Copper. 


At  Salford,  on  the  11th  inst.,  Phillip  Hawkley  (36),  of  13,  Fern 
Street,  Salford,  and  Wm.  Brookes  (5:1),  Hayfield  Street,  Pendleton, 
were  charged  with  stealing  1  owt.  of  scrap  copper,  value  £5,  the 
property  of  the  British  Westinghouse  Electric  and  Manufacturing 
Co.,  Ltd.  Wm.  Dobson  (51),  18,  Hayfield  Street,  Pendleton,  was 
charged  with  receiving  the  copper,  knowing  it  to  have  been  stolen  ; 
and  Thos.  Wilson  (37),  broker  and  coal  dealer,  of  Railway  Street, 
Pendleton,  and  his  brother,  Matthew  Wilson  (31),  2,  Peter  Street, 
Pendleton,  agent  for  lamps  and  fittings,  were  charged  with  receiv- 
ing the  property  from  Dobson,  knowing  it  to  have  been  stolen. 
Brookes  was  an  outside  labourer  employed  by  the  Westinghouse 
Co.,  and  Hawkley  was  employed  in  the  firm's  copper  department. 
All  the  prisoners  were  committed  for  trial  at  the  Salford  Sessions, 
bail  being  allowed. 

There  were  two  other  charges  against  the  two  Wilsons,  and  they 
were  committed  to  the  Sessions  on  these  also. 


Electrical  Work  and  ConNciL's  Test. 

A  case  involving  an  interesting  point  to  electrical  contractors 
was  heard  on  Thursday  last  week  at  the  Watford  County  Court 
by  hia  Honour  .Tudge  Scully.  The  point  at  issue  was  whether 
payment  for  electrical  work  could  be  withheld  until  the  passing 
of  such  work  by  the  local  authority,  though  such  testing  was  not 
included  in  the  terms  of  the  contract.  The  action  was  one  in 
which  the  plaintiff,  Mr.  J.  W.  Russell,  electrical  engineer,  of  Loates 
Lane,  Watford,  claimed  £11  17s.  for  work  done  at  the  residence  of 
Mrs.  Charlotte  Hunter,  of  Rothesay,  The  Avenue,  Bushey. 

Mr.  K.  Preedy  appeared  for  the  plaintiff,  and  Mr.  Samuel  J 
Duncan  for  the  defendant. 

Me.  Preedy  said  that  the  plaintiff  wired  the  defendant's  house. 
The  important  point  in  the  case  was  that  the  work  had  to  pass 
the  rules  of  the  Watford  Urban  District  Council's  electrical  de- 
partment. The  work  was  completed  and  the  account  sent  in  in 
April.  Defendant  sent  a  letter  promising  payment,  and  then 
wrote  stating  that  as  the  work  had  not  passed  the  test  of  the 
Council  the  installation  was  not  complete,  and  payment  would  not 
be  made  until  the  test  was  passed. 

The  Plaintiff,  sworn,  said  that  the  Council  would  not  pass 
the  job  until  the  pendants  and  fittings  were  all  fixed. 

Cross-examined  :  The  work  was  done  to  the  requirements  of  the 
Council's  rules,  but  had  not  been  passed.  He  told  the  defendant 
he  could  not  get  the  work  passed  until  the  fittings  were  fixed. 
He  had  not  applied  to  the  Council  to  pass  the  work,  because  de- 
fendant would  not  get  her  fittings  out  of  store.  It  was  not  his 
job  to  put  up  any  fittings.  The  complete  installation  included  the 
fittings,  and  none  had  been  fixed. 

The  Chief  Electrical  Engineer  to  the  Watford  I'.D.C.  said 
that  a  cable  was  laid  to  defendant's  house  ready  to  connect.  The 
installation  was  not  complete  until  the  fittings  were  up  and  the 
light  ready  to  be  used.  When  he  inspected  the  work  he  found  it 
was  work  that  could  be  passed. 

Cross-examined  :  The  work  was  done  according  to  the  Council's 
rules,  but  it  had  not  been  passed  because  the  installation  was  not 
complete.  It  had  not  been  tested  with  the  lights  on.  Thework 
would  not  be  passed  until  the  whole  of  the  fittiogs  in  the  house 
were  finished. 

Mr.  Duncan  submitted  that  the  whole  house  was  a  unit,  and 
the  work  should  be  tested  and  passed  by  the  Urban  Council 
before  payment.  That  was  a  condition  of  receiving  payment, 
and  unless  the  test  was  passed  defendant  was  justified  in  with- 
holding payment. 

Mr.  Peeely  said  it  was  never  a  condition  of  contract  that 
plaintiff  should  get  the  installation  passed.  All  plaintiff  had  to 
do  was  to  get  the  work  done  in  accordance  with  the  Council's 
rules. 

His  HoNODR :  I  think  that  is  eo.  He  has  performed  his  con- 
tract so  far  as  it  conld  be  done. 

A  verdict  was  griven  for  the  amount  claimed,  with  coats. 


Consular  \otcs.— HONG-KONG.— The  American  Con- 
sul reports  that  the  matter  of  extending  trade  in  the  Hong-Kong 
field  anil  in  the  Fm  E  ist  generally  at  the  present  time  hinges  more 
upon  the  results  of  the  war  in  Europe  than  on  any  change  in  the 
normal  relations  of  the  United  States  to  China,  .lapan,  Indo-China, 
or  any  other  portion  of  the  Hong-Kong  field.  American  oppor- 
tunities depend  largely  upon  the  resumption  of  normal  conditions 
in  China.  With  the  advent  of  normal  demand  for  foreign  goods 
for  nse  in  China,  there  will  be  a  demand  for  American  goods  in 
many  lines  for  the  reason  that  the  United  States  at  the  present 
time  is  almost  the  only  country  in  a  position  to  supply  such  goods. 
Japanese  manufacturers  are  already  in  the  field  with  Japanese  sub- 
stitutes for  nearly  all  lines  of  German  goods.  While  British  manu- 
facturers are  suffering  many  disadvantages  becauses  of  the  war, 
they  are  still  getting  not  only  nearly  all  the  business  they  have 
had  lieretofore  which  is  now  to  be  had,  b  it  also  a  large  proportion 
of  that  business  heretofore  belonging  to  countries  at  war  with 
Great  Britain  which  is  now  available.  In  some  respects  attention 
should  be  paid  more  to  the  future  than  to  the  present,  for  trade 
at  present  is  in  comparatively  small  tune. 

CHINA. — The  American  Consul  at  Hong-Kong  reports  that  the_ 
question  of  the  construction  of  a  tramway  system  in  Canton  is 
being  taken  up  anew  by  the  provincial  authorities,  and  plans  for  a 
line  connecting  the  stations  of  the  Canton  and  Hankow  Railway 
and  the  Kowloon-Canton  Railway,  and  running  through  a 
populous  portion  ofgthe  city,  have  been  drawn  up  and  have  been 
forwarded  to  the  authorities  in  Peking  for  approval. 

The  proposed  line  is  projected  by  Gen.  Lung,  military  governor 
of  Kwangtung  Province,  in  connection  with  Chinese  capitalists, 
in  Hong-Kong,  and  the  plans  call  for  the  construction  of  a  little 
less  than  six  miles  of  street  railway  along  a  route  which  will 
p'^rmit  of  the  use  of  a  considerable  portion  of  the  old  wall  of 
Canton.  It  is  proposed  to  construct  the  line  by  means  of  a  com- 
pany for  which  the  provincial  government  will  furnish  half  the 
funds. 

Plans  for  the  rolling  stock  are  not  yet  complete,  but  the  general 
idea  seems  to  be  to  buy  motors  and  steel  parts  of  cars  abroad,  com- 
pleting the  cars  in  Canton  or  Hong-Kong,  present  high  freight 
rates  rendering  the  purchase  of  complete  cars  abroad  at  this 
time  a  matter  of  difficulty.  It  is  thought  that  the  line  as  pro- 
jected can  be  started  with  an  initial  outlay  of  about  $100,000 
gold.  The  practical  management  of  the  enterprise  at  present  is 
in  the  control  of  Mr.  Chin  Gee  Hee,  president  the  Sunning 
Railway  Cj.,  who  is  working  upon  it  in  consultation  with' 
Gen.  Lung. 

The  American  Commercial  Attache  at  Peking  reports  that  he 
recently  had  an  interview  with  Mr.  Chow  Wan  Pang,  Director 
of  Posts  and  Telegraphs  in  the  Ministry  of  Communications, 
and  was  informed,  relative  to  the  contemplated  telephone 
system  for  the  Wuhan  cities  (Wuchang,  Hankow  and  Hanyang), 
that  the  specifications  have  been  completed,  and  that  after  their 
inspection  by  expert  authorities  tenders  will  be  called  for  in  the 
Peking  and  Shanghai  papers.  It  seems  that  arrangements  will 
undoubtedly  be  perfected  whereby  the  telephone  systems  for  the 
various  foreign  concessions  in  Hankow  will  be  taken  over  by  the 
Chinese  Telephone  Administration,  as  well  as  theGerman  system  now 
in  use  in  Hankow  city,  and  the  general  system  substituted  therefor. 
Although  it  .has  not  been  definitely  decided  how  many  telephones 
the  new  system  will  provide  for,  2,000  or  3  000  will  probably  be 
called  for,  and  arrangements  will  be  made  whereby  the  system  will 
allow  of  an  expansion  up  to  10,000  instruments.  Hankow  is  a  very 
important  centre  in  China,  and  will  probably  occupy  a  position  in 
that  country  analogous  to  that  of  Chicago  in  the  X'aited  States. 
The  combined  population  of  the  three  Wuhan  cities  is  conserva- 
tively estimated  at  1,000,000.  It  appears  that  the  main  considera- 
tion in  regard  to  this  installation  is  the  question  of  credit  ;  hence 
it  would  be  well  for  manufacturers  to  b3  prepared  to  make  over- 
tures in  this  direction  with  any  bid  for  the  business. 

RUSSIA.  —  The  American  Consul  at  Moscow  reports  that 
American  electrical  works  are  in  a  position  to  make  very  favour- 
able propositions  in  electrical  supplies,  of  which  there  is  a  great 
scarcity  on  the  Russian  market.  The  only  difficulty  consists  in 
the  size  of  the  order,  the  minimum  stated  by  the  American  manu-. 
facturers  being  so  large  that  the  Russian  purchasers  are  unable  to 
distribute  the  amount. 

Catalogues   and    Lists.— E.   H.   P'reeman  Electric 

Co.,   Trenton,  N.J.,   U.S.A.— Price  list  of   '  guaranteed  wiring  de- 
vices "  as  used  in  the  United  States. 

Tbenton  Porcelain  Co.,  Trenton,  N  J.— Price  list  of  standard 
porcelain  insulators,  knobs,  cleats,  switch  bases,  .tc. 

Graphite  Lubricating  Co.,  Bound  Brook,  N.J.,  U.S  A. — Book- 
let describing  oil-less  bearings  with  graphite  lining,  trolley-wheel 
bushings,  &c. 

British  Insulated  &  Helsby  Cables,  Ltd.,  Helsby. — 
Pamphlet  describing  the  Helsby  patent  "  Power  '  type  condensers 
for  use  on  A.c.  power  circuits,  and  explaining  thiir  use  for  the 
improvement  of  power  factor. 

Frank  W.  Morse,  Boston,  Mass..  U.S.A.— Price  list  of  electric 
lighting  appliances,  fittings,  reflectors,  connectors,  ice. 

Messrs.  Feebanti,  Ltd.,   Central  House,   Kingsway,   London, 
W.C. — Binder  containing  autumn  catalogues  of  electric  heating  and 
cooking  appliances,  including  the  electric  fire  cone  and  cone  fires, 
bar   fires,   cooking  disks,  boiling  plates,  grills,  breakfast  cookers.  ^ 
ovens,  &c. 
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The  British  Westinohodss  Electbic  and  Manmpaoturinc; 
Co.,  Ltd.,  Trafford  Park,  Manchester.— Folder  dcBcribing  oil- 
immersed  drum-type  startere. 

Messrs.  Frepk.  Hodgson  &  Co.,  24,  Queen  Victoria  Street, 
B.C.— Price  list  of  electric  fans,  D.C.  and  A.c,  with  oscillatine: 
movement,  ceiling  fans,  portable  fans,  and  a  special  line  of  cheap 
desk  fans. 

Dissolutions   and    Liquidations.— Adxil  Electric 

Co.,  Ltd.,  Adnil  Building,  Artillery  Lane,  London,  EC. — A  pro- 
visional order  for  the  vf inding  up  of  the  above  company  was  made 
upon  the  petition  of  a  creditor,  following  on  the  decision  of  the 
Court  of  Appeal  that,  owing  to  the  constitution  and  control  of  the 
company — the  directors  being-  resident,  and  the  bulk  of  its  share 
capital  being  held,  in  Germany— it  can  no  longer  effectively  carry 
on  its  business.  This  order  does  not  imply  that  the  company  will 
not  be  able  to  pay  all  its  creditors  in  full,  but  the  step  was  neces- 
sary in  order  to  protect  the  assets.  Under  the  order,  Mr. 
.T.  H.  Stephens  has  been  appointed  special  manager  pending 
the  meeting  of  creditors,  which  will  be  held  when  the 
Courts  re-open  after  the  Long  Vacation,  and  in  this  capacity  he  is 
carrying  on  the  business  for  the  benefic'al  realisation  of  the  assets. 
He  is  retaining  the  .ssrvices  of  Mr.  Leach  to  assist  him  in  the 
management  of  the  business. 

The  business  recently  carried  on  in  the  name  of  Messrs. 
Marple.-;  ,V  Leach,  at  26-.S0,  Artillery  Lane,  E.G.,  has  been  deter- 
mined as  from' July  31st,  1916.  Mr.  Marples  has  joined  the 
Swedish  General  Electric,  Ltd.,  of  Norfolk  House,  Cannon  Street, 
E.C.,  where  communications  to  him  should  be  addressed.  Mr. 
Leach  is  continuing  in  business  at  the  above  address  until  farther 
notice. 

Book  Xotiees. — The  WiUroid  is  the  title  of  the  first 
issue  of  a  new  magazine  produced  by  members  of  the  Switchboard 
Department  of  the  British  Thomson-Houston  Co.,  Ltd.,  Willesden  ; 
it  contains  a  variety  of  articles  and  notes,  rhymes,  sketches,  and 
other  interesting  items,  which  do  credit  to  the  literary  and  artistic 
abilities  of  the  authors.  A  whole  page  is  occupied  by  the  Roll  of 
Honour,  containing  the  names  of  men  who  have  left  Willesden  to 
join  the  Colours,  about  150  in  number.  Naturally,  there  is  an 
under-current  of  war  affairs  running  through  the  contents.  A 
view  of  the  annual  staff  outing  at  Sunbury  shows  that  the  party 
enjoyed  fine  weather  (it  was  in  June).  A  search  through  the 
magazine  has  failed  to  elucidate  the  derivation  of  its  cryptic 
title. 

"  Transactions  of  the  Xorth-East  Coast  Institution  of  Engineers 
and  Shipbuilders."  Vol.  XXXI,  Part  4.  July,  I9iri.  Newcastle- 
on-Tyne.    The  Institution. 

Trade  Annouucemeut.  —  Messrs.  J.  W.  BrcK  and 

Co.  have  started  business  in  wholesale  electrical  supplies  at  39, 
Victoria  Street,  London,  S.W.  They  hold  an  agency  for  the  Stella 
Conduit  Co.,  Ltd.,  of  Bilston.      'Phone  :  "Victoria  344." 

France. — An  agent  wishes  to  represent  a  United  King- 
dom manufacturer  of  electrical  apparatus  ;  name  and  address  can 
be  obtained  from  the  Commercial  Intelligence  Branch  of  the 
Board  of  Trade,  73,  Baainghall  Street,  London,  E.C. 

Bankruptcy  Proceediuss.  —  J.  G.  M.  Hilton,  elec- 
trical engineer.  Birmingham. — Trustee  (A.  S.  Cully,  Official 
Riceiver,  191,  Corporation  Street,  Birmingham)  released  July  15th, 
1915. 

For  Sale. — The  City  and  South  London  Railway  Co.  invite 
tenders  for  purchase  of  the  generating  and  sub-station  plant  now 
at  the  Angel  and  London  Bridge  stations.  Particulars  are  given 
in  our  advertisement  pages. 


LIGHTING  and  POWER  NOTES. 

.4ber.vst\»ytli. — Restricted  Lkjhtino. — The  T.C.  has 

accepted  from  the  E.L.  Co.  a  rebate  of  £80  from  the  public  lighting 
accounts  for  five  months,  owing  to  restricted  lighting. 

ArjTcntina. —  liecently  Messrs.  A.  Rafael  liangone  A  Co. 
made  an  offer  to  the  municipality  of  Buenos  Ayres  to  undertake 
the  entire  electric  lighting  of  the  city  at  20  per  cent,  less  than  the 
present  prices  of  the  service,  utilising  a  new  secret  system  of  their 
own,  the  nature  of  which  they  would  not  reveal.  They  offered  to 
contract  for  the  lighting  service  for  a  period  of  12  years,  making 
over  all  their  installations  to  the  municipality  on  the  expiry  of 
the  period  Before  taking  the  proposal  into  consideration,  the 
municipal  authorities  required  the  propopers  to  present  their  appli- 
cation on  stamped  paper  (value  i'>(>()  luio.)  in  terms  of  the  regula- 
tions governing  such  matters.  The  proposers  protested  that  this 
requirement  did  not  apply  to  their  case.  The  legal  advisers  of  the 
city  consider  that  the  municipality  is  not  in  a  legal  position  to 
oonaider  the  proposal  referred  to,  having  regard  to  its  existing 
lighting  contracts. 

The  Municipal  authorities  of  Campana  and  the  administrators  of 
the  local  electric  lighting  company  are  in  contiiot.  The  Munici- 
pality refupH  to  pay  its  June  lighting  hill  nnless  the  cnrnpany 
(Cnmpania  Industrial  noUndoAmnrloano)  Hrst  paid  a  sum  of 
^.'1,000  cUiinod  bv  the  Hnnicipality  as  fines.    The  manager  o(  tl)« 


company  announced  that  unless  the  Municipality  paid,  the  light 
would  be  cut  off,  and  when  this  took  place  the  Mayor  took  posses- 
sion of  the  power  station,  at  the  head  of  the  local  police,  and  found 
electricians  who  were  able  to  turn  on  the  supply  after  half-an- 
hour's  delay. 

The  Electrical  Department  of  the  Government  of  the  Province 
of  Buenos  Ayres  has  reported  favourably  upon  the  application 
recently  made  by  Senor  Marcelino  S.  Romero  for  the  electrical  con- 
cession at  Punta  Alta  (Bahia  Blanca).— 7i'c">».'  vf  the  Jiiver  Flntc 

Ashton-under-l-yne. — The  Electricity  Committee  has 
decided  that  as  soon  as  the  existing  shop  lantern  agreements 
terminate,  the  charge  per  lamp  be  as  follows  : — £2  per  annum  for 
the  upkeep  and  Id.  per  hour  burning  for  current. 

Australia. — The  Auburn  Municipal  Council  has  decided 
to  light  the  municipality  by  electricity.  After  conferences  with 
adjoining  Councils  and  the  Sydney  city  electrical  engineer,  the 
Council  has  adopted  an  agreement  which  provides  for  a  term  of 
10  years,  with  the  option  of  renewal.  The  LidCombe  and  Gran- 
ville Councils  are  also  considering  the  question  of  electric  lighting. 
— SijUney  Eten'tng  y'l'ws. 

The  Premier,  in  outlining  the  Metropolitan  Council  (Greater 
Melbourne)  Bill  (second  reading)  in  the  Legislative  Assembly, 
stated  that  the  electricity  supply  was  practically  confined  to 
the  City  Council,  which  supplies  three  other  Municipal  Councils, 
the  Melbourne  Electric  Supply  Co.,  and  the  North  Melbourne 
Electric  Traihway  and  Lighting  Co.  The  new  Council  was 
eventually  to  be  the  sole  electrical  supplier  in  the  metropolis,  and 
would  have  power  to  take  over  all  concerns  now  operating.  The 
amount  of  compensation,  if  not  agreed,  would  be  settled  by 
arbitration. 

Aylesbury.  —  Hospital  Lighting.  —  The  U.D.C.  has 

decided  to  supply  current  to  the  Royal  Bucks  Hospital,  which  has 
its  own  battery,  on  a  special  rate. 

The  Electricity  Committee  has  been  asked  to  consider  the 
possibility  of  terminating  the  agreement  with  the  consulting 
engineers  in  view  of  the  compulsory  area  having  been  cabled. 

Barnsley.  —  Loan    Sanction.  —  The    L.G.B.      has 

sanctioned  the  Council's  application  for  a  loan  of  £16,220  for 
extensions  of  plant  at  the  electricity  works. 

Basiug'stoke. — The  T.C.  has  decided  to  extend  the  area 
of  supply  to  various  parts  of  the  town  where  there  are  prospective 
customers. 

Burnley. — Price  Increase. — The  Corporation  has 
decided  that  following  the  increased  price  of  coal,  the  charges  for 
electricity  will  be  :— Inthe  borough  :  for  lighting,  3id.  per  unit ; 
heating,  Hd.  per  unit  ;  power,  the  present  prices,  plus  5  per  cent. 
In  Reedley  Hallows  :  For  lighting,  4Jd.  per  unit :  heating,  2}d.  ; 
power,  the  present  prices,  plus  5  percent.,  with  the  usual  discount 
for  prompt  payments. 

Callan   (Co.  Kilkenny). — "Workhouse  Lighting. — 

The  Callan  Co-operative  E.L.  Society  has  offered  to  light  the  work- 
house electrically  at  a  cost  of  about  £00.  The  yearly  cost  of  the 
light  is  estimated  at  £45,  with  electricity  supplied  at  6d.  per  unit 
for  lighting,  and  2d.  for  power  and  heating.  The  B.  of  G,  is  to 
consider  the  matter  at  a  future  meeting. 

Canada. — According  to  the  Electrical  World  the  Ontario 
Hydro-Electric  Commission  will  submit  to  the  Ontario  Government 
plans  providing  for  the  development  at  Niagara  Falls  and  from 
the  spillways  of  the  New  Welland  Canal  of  250,000  h.p.,  and  for 
an  immediate  development  of  100,000  h,p.,  a  work  that  will  entail 
a  capital  expenditure  of  approximately  §10,000,000  and  require 
three  years  to  complete. 

Under  the  treaty  between  Great  Britain  and  the  Inited  States 
governing  the  amount  of  water  that  can  be  taken  at  Niagara  Falls, 
there  remain  about  (1,600  cb.  ft.  of  water  per  second  available  on. 
the  Canadian  side.  The  plans  of  the  engineers  of  the  Hydro- 
Electric  Commission  contemplate  the  use  of  this  water.  It  is 
understood  that  the  Commission  will  erect  a  plant  at  Chippawa 
Creek  that  will  enable  power  to  be  developed  on  both  the  Niagara 
River  and  the  Welland  Canal  spillways.  The  Commission  also  ' 
purposes  to  go  to  the  Minister  of  Railways  and  Canals  and  ask  for 
the  waiter-powers  that  were  promised  on  the  Trent  Canal,  from 
which  can  be  developed  from  15,000  il.r.  to  20,000  n.r..  unless 
satisfactory  arrangements  can  be  made  with  the  interests  now 
controlling  the  power  in  the  Trent  Valley. 

Oundee. — It  was  announced  at  a  recent  meeting  of  the 
Committee  that  the  electricity  department  is  not  in  a  position  to 
undertake  new  lighting  or  power  installations  at  the  present 
moment  unless  for  Government  work. 

i;asin»'ton   (Co.   IMirliam).— Pnornsm   Refpse  Oe- 

aTurcTOR. — The  R.D.C.  has  decided  to  obtain  information  regard- 
ing the  provision  of  a  refuse  destructor,  with  a  view  to  one  being 
installed  in  the  district  after  the  war. 

(ilasffow. — Year's  Working. — With  further  reference 
to  the  annual  report  on  the  year's  working  of  the  eleotrioity 
department,  of  which  some  financial  particulars  were  given  on 
page  111,  th'j  total  output  generated  wan  Ii14,:''.>r,l24  units,  from 
I'ort  Dundas,  Pollokahaws,  Kplvinside,  Govan,  and  Partiok 
etttiOQs,  and  the  ligares  ioolade  over  •  million  units  purohftsed 
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from  the  tramways  department.  The  total  quantity  Bold  was 
88,834,270  units,  as  apainst  77,020,871  units  in  the  previous  year, 
and  included  19.S19,72.t  units  for  private  lierhtinpr,  CS, 718,79.5  units 
for  power  and  heatingr,  2,756,.100  units  for  public  lig-htingr,  and 
;!59,075  contract  units.  The  consumers  numbered  32,030,  and  the 
public  lamps  1,4  JO  arc  and  390  metal-filament  lamps.  The  total 
number  of  motors  in  use,  on  the  mains,  was  10,681,  of  77,305  ii.p., 
takiner  64  J  million  units:  the  previous  year's  fifjures  were  9,63S 
motors,  of  IJ6.947  H.P.,  oonsuminjr  53',  million  units.  The  total 
connected  consumers'  load  to  May  3l8t  last  was  101,048  KW.  ;  the 
maximum  station  load  was  39,750  KW.  ;  and  the  units  consumed 
by  private  customers  per  lamp  fixed  averaged  out  month  by  month 
was  26  7.  The  plant  capacity  of  the  Port  Dundas,  Pollokshaws, 
Govan  and  Partick  stations  was  72  000  h.p.  A  Maolaurin  pas 
producer  is  being  erected  at  Port  Dundas  station,  to  test  the  gas 
firiner  of  boilers  and  to  experiment  with  a  view  to  obtaining-  a 
smokeless  fuel  as  a  by-product  of  the  gas  process.  A  1,000  KW. 
rotary  converter  is  now  in  use  at  Govan  station,  where  another 
small  engine-driven  set  has  been  disposed  of.  A  1,000-KW.  rotary 
is  also  being  installed  at  Partick  :  at  this  station  the  burning  of 
street  refuse  has  been  discontinued  and  the  crushing  plant  is  now 
dealing  successfully  with  this  problem  ;  300  KW.  of  steam  plant 
and  the  storage  battery  have  been  sold  during  the  year.  A  second 
500-KW.  rotary  converter  is  to  be  installed  at  Kelvinside  station. 
Consumers'  sub-stations  now  number  27  ;  the  largest  addition  was 
in  the  Fairfield  Co.'s  premises,  where  the  plant  capacity  is 
4,200  KW.,  the  change-over  to  the  Corporation's  supply  being 
almost  complete.  There  are  now  four  sub-stations  at  Messrs. 
Beardmore's  Parkhead  Works  ;  when  all  the  plant  is  running 
in  these  consumers'  sub-stations  it  will  amount  to  15,000  KW.  At 
the  new  Dilmarnock  station,  the  foundations  are  nearly  completed, 
but  nothing  further  will  be  done  until  after  the  war. 

(iravesend. — The  T.C.  has  authorised  a  Sub-Committee 
to  complete  negotiations  with  Henley's  Telegraph  Works  Co.,  Ltd., 
and  the  Empire  Portland  Cement  Co.  for  supplies  of  current  for 
power  purposes.  No  future  contracts  for  power  supply  are  to  be 
entered  into  without  a  clause  making  the  price  of  current  dependent 
upon  the  rise  and  fall  in  the  price  of  coal. 

HettOH-le-Hole. — Strei!,t  Lighting. — The  U.D.C.  has 

accepted  the  offer  of  the  Tramways  Co.  to  undertake  the  public 
lighting  of  the  district  by  electricity  for  another  year  as  an  experi- 
ment, with  a  view  to  a  permanent  agreement  being  entered  into. 
Owing  to  the  reduced  number  of  lamps  used  to  comply  with  the 
lighting  order,  the  company's  price  is  to  be  increased  by  38.  per 
lamp. 

Hitcliin. — Street  Lighting. — The  U.D.C.  has  accepted 
the  oiler  of  the  Electric  Si'pply  Corporation,  Ltd.,  for  two  electric 
lamps  on  trial  for  public  lighting,  at  2d.  per  unit  for  the  all-night 
lamp,  and  2^d.  per  unit  for  the  lamp  alight  until  11.30  p.m. 

Hon^-Hong:. — The  China  Light  and  Power  Co.,  Ltd., 
Kowloon,  has  decided  to  adopt  a  more  progressive  policy  than 
formerly,  and  a  very  serious  effort  is  to  be  made  to  develop  the 
outlying  districts  and  capture  the  rapidly  increasing  power  demand. 
With  this  object  in  view  the  company  is  being  reorganised  and  the 
station  extended  and  modernised.  The  manager's  salary  is  being 
considerably  increased.  Mr.  C.  N.  M.  Hamilton  (manager)  has 
resigned,  and  the  company  is  in  negotiation  with  a  well-known 
engineer  to  fill  his  position. 

Hove. — Year's  Working. — The  first  accounts  of  the 
electricity  undertaking,  which  has  now  been  in  the  Council's  pos- 
session for  a  year,  since  being  taken  over,  show  a  net  profit  of 
£3.023,  which  is  considerably  in  excess  of  the  expected  surplus. 
Reductions  in  price  and  meter  rents  represented  in  the  aggregate 
some  £1,157  for  the  year.  The  Aldrington  undertaking  made  a 
net  deficit  of  £148  ;  this  undertaking  has  now  been  merged  into 
the  Hove  supply. 

Ipswicb. — Loan  Application. — The  T.C.  has  applied 

to  the  L.G.B.  for  an  additional  loan  of  £8,760,  to  cover  the  cost 
of  sub-stations  and  materials,  the  Board  having  intimated  that 
it  would  sanction  the  amount  on  receipt  of  a  formal  resolution  of 
the  Connuil,  when  the  actual  cost  was  ascertained. 

Kin«cston-ou-Tliaiiies. — Year's   Working.  —  During 

the  last  financial  year  the  Corporation  electricity  department  sold 
1,162,000  units,  as  compared  with  1,242,000  units  in  the  previous 
year  ;  the  consumers  numbered  1,789,  an  increase  of  113.  The  total 
r;venue  was  £15,273,  as  compared  with  £15,416  in  1913-14,  and  the 
gross  profit  £6,684,  about  £50  in  excess  of  the  previous  year, 
despite  the  falling  off  in  revenue.  A  decrease  in  works  costs 
resulted  from  the  more  extended  use  of  the  Diesel  plant,  the  steam 
plant  being  only  run  on  the  peak  loads,  Steam  plant  generated 
306.200  units  with  a  fuel  cost  of  I'Sd.  per  unit,  as  compared  with 
855,801  unitj  by  Diesel  plant,  at  a  cost  of  ■424d,  per  unit.  Unfortu- 
nately, extra  expenditure  was  incurred  daring  the  year  in  interest, 
repayments  of  loans,  income-tax,  &o,,  totalling  £1,072,  and  after 
meeting  all  charges,  the  deficit  on  the  year's  working  was  £1,295, 
as  against  a  deficit  of  £721  in  the  jwevious  year. 

The  Council  has  decided  on  a  further  increase  in  prices  all  round. 
The  report  led  to  a  critical  discussion  by  the  Council,  in  the  course 
of  which  Councillar  Hall  moved  a  resolution,  which  another 
Cjnncillor  declared  to  be  tantamount  to  a  vote  of  censure  on  the 
electrical  engineer  and  the  Lighting  Committee,  and,  despite  a 
warm  defence  by  A  Merman  Lyne,  this  was  carried  by  i:t  votes  tn 


11  ;  the  Alderman  remarking  that  after  such  a  reaolntion,  which 
was  a  serious  reflection  on  the  Lighting  Committee,  he  could  not 
carry  on.  The  minutes  of  the  E.L.  Committee  and  report  were 
approved. 

London. — M.\ryi.ehonk.— At  a  recent  meeting  of  the 
B.C.  the  annual  report  of  the  electricity  department  was  presented. 
From  this  it  appears  that  for  the  first  time  a  deoreased  output 
occurred  on  the  year's  working,  l,'i,926,l67  units  being  sold,  as 
against  17,038,516  in  the  preceding  year;  the  gross  income  shows 
a  corresponding  decrease,  from  £176,716  to  £16,S,854  ;  this  set- 
back is  entirely  due  to  lighting  restrictions.  Altogether,  it  was 
considered  that  the  net  revenue  had  suffered,  through  circum- 
stances beyond  the  Committee's  control,  to  the  extent  of  £15,400. 
As  a  final  result,  a  debit  balance  of  £7,057  occurred  on  the  year, 
as  against  a  profit  of  £1,525  in  the  previous  year.  Aid,  Duncan 
Watson,  chairman  of  the  E.S.  Committee,  in  moving  the  adoption 
of  the  report,  pointed  out  that  when  he  took  up  his  position  after 
the  commencement  of  the  war,  it  was  obvious  that  there  must  be 
a  deficit  on  the  year's  working.  He  outlined  the  difficulties  met 
with,  including  a  proposed  increase  in  assessment,  which  had  fallen 
through,  pointing  out  that  had  it  not  been  for  loss  of  revenue, 
increased  expenses,  &o.,  even  assuming  no  increase  over  1913-14, 
intead  of  a  debit  of  £7,057,  they  would  have  had  a  credit  balance 
■amounting  to  £12,617.  After  a  diecussion,  in  which  it  was  men- 
tioned that  the  undertaking  was  now  paying  £15,000  a  year  in 
rates  and  taxes,  the  report,  &c.,  was  adopted. 

.Market    Drayton. — Street    LiGHTiNo.^The  U.D.C. 

has  accepted  the  offer  from  the  E.L,  Co.  for  connecting  the  street 
lamp  standards  with  the  mains,  and  fitting  with  bracket,  service 
boxes,  cable  jointing,  trenching  and  re-instatement,  at  £2  10a.  per 
lamp. 

Meltham. — Proposid  E.L. — The  Council  has  appointed 

a  deputation  to  wait  upon  the  Electricity  Committee  of  the 
Huddersfield  Corporation  with  a  view  to  securing  a  supply  of  elec- 
tricity to  the  Meltham  area. 

Xavan. — Workhouse  Lighting. — At  a  recent  meeting 

of  the  B.  of  G.  it  was  stated  that,  as  compared  with  gas  lighting, 
£75  had  been  saved  in  five  years  by  adopting  electric  light. 

IVottlng'ham. — According  to  the  Notliiujham  Daily 
Ej'press,  negotiations  have  been  taking  place  between  the  Cor- 
poration and  Messrs.  Cammell,  Laird  &  Co.,  with  a  view  to  the 
latter  erecting  works  on  a  12-acre  site.  Apparently  these  have 
resulted  successfully,  and  it  is  stated  that  the  Corporation  has 
undertaken,  on  behalf  of  the  firm,  to  construct  a  special  electrical 
station  on  the  site. 

Plymouth. — The  Electricity  Committee  has  recom- 
mended that  the  borough  electrical  engineer  be  instructed  to 
report  upon  the  reorganisation  of  the  staffs  of  the  electricity 
undertakings,  consequent  upon  the  resignation  of  the  engineer  of 
the  Newport  Street  works. 

Soutliend. — The  Electric  Lighting  Committee  has 
decided  to  defer  the  laying  of  a  branch  main  to  the  Eastern  Valley 
sewage  pumping  station. 

In  view  of  the  postponement  of  the  erection  of  the  Thorpe  Biy 
sub-station,  the  town  clerk  has  been  directed  to  negotiate  for  the 
retention  of  the  site  already  agreed  upon  for  this  purpose. 

Street. — Street  Lighting. — The  U.D.C.  has  been  in- 
formed that  the  public  lighting  scheme  will  be  completed  early  in 
September. 

Stretford.— Price  Increase. — The  Trafford  Power 
and  Light  Supply  (1902),  Ltd.,  has  informed  the  U.D  C.  that  the 
charges  for  electricity  are  to  be  raised  10  per  cent,  in  the  case  of 
current  for  lighting,  and  15  per  cent,  in  the  case  of  current  for 
power  purposes. 

,Siirbitou.— E.L.  Transfer.— The  U.D.C.  has  com- 
pleted the  agreement  for  the  transfer  of  the  electricity  undertaking 
to  Messrs.  Callender's  Cable  and  Construction  Co.,  Ltd.  :  the  clerk 
has  been  instructed  to  take  steps  to  obtain  the  sanction  of  the 
B.  of  T.  to  the  transfer. 

Tunbridge  Wells, — Annual  Rei'ort. — The  report  of 

the  borough  electrical  engineer,  on  the  year's  working  to  March 
last,  shows  that  greater  progress  was  made  than  in  the  previous 
year.  The  revenue  was  £18.613,  and  the  gross  profit  £9,62!i, 
while  the  net  profit  was  £3,157,  as  compared  with  £2  165  in  1914 
and  £1,111  in  1913.  The  units  sold  numbered  1,334,729  as  against 
1,126,622  in  1914  ;  the  load  factor  was  16'8  per  cent.,  maximum 
load  907  KW,,  generating  plant  capacity  1,600  KW,,  and  connected 
load  3,484  KW.  During  the  year  a  300-KW.  turbine  plant  was 
installed,  which  carries  the  day  load,  the  steam  consumption 
according  to  test  figures  having  dropped  from  28  to  21  lb.  per  KW.- 
honr.  The  full  benefit  of  this  turbine  will  be  felt  in  the  present 
year.  Underfeed  stokers  have  been  introduced  on  three  boilers, 
the  coal  bunkers  extended  and,  in  particular,  a  large  new  coal 
store  and  wharf  at  the  Medtvay  sidings  has  been  opened,  in  which 
some  70O  tons  of  coal  have  been  stored,  Over  1,500  consumers  are 
now  connected  to  the  mains. 
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U.S.A. — Eleotrioity  in  Sheep  Farmino. — According 

to  the  Elfctriciil  M'orlil,  the  great  sheep  ranches  in  the  stook- 
raisinp  regiona  of  Orepon  are  large  oonsuiiierB  of  electricity  for 
light  ami  power.  Central  station  energy  is  used  for  pumping  in 
the  irrigation  districte  and  for  chopping  grain  for  stock  feed  in 
the  winter.  In  one  of  the  large  stock-raising  farms  electricity  has 
been  put  to  a  novel  use  for  the  winter  fattening  of  sheep.  The 
sheep  pens  are  wired  and  the  electric  light  is  turned  on  during  the 
winter  months  from  4  p.m.  to  9  p.m.  Under  this  artificial 
illumination  the  sheep  continue  to  feed  until  the  lights  are  extin- 
guished. At  4  a  m.  the  lamps  are  then  again  turned  on  and  burn 
until  daylight,  and  again  the  sheep  feed.  In  this  way  the  sheep 
are  made  to  feed  during  the  equivalent  of  a  long  summer  day,  and 
thus,  despite  the  winter  season,  are  brought  quickly  to  the  condition 
ior  marketing. 


TELEGRAPH  and  TELEPHONE  NOTES. 


TRAMWAY  and  RAILWAY  NOTES. 


Altprdceii. —  Proposed  Tramway  Purchase.  —  After 

considering  the  question  of  the  purchase  of  the  suburban  tram- 
way system,  the  Corporation  Tramways  Committee  decided  to  apk 
Mr,  Dalrymple,  manager  of  the  Glasgow  Corporation  Tramways, 
to  visit  the  city  to  consult  with  the  Advisory  Committee. 

.Aporiuirton. — At  a  meeting  of  the  T.C.  last  week, 
Alderman  T.  E.  Higham  said  the  Tramways  and  Electricity  Com- 
mittee had  resorted  to  the  employment  of  female  tram  conductors 
because  it  could  not  get  men  who  were  not  of  military  age  to  fill 
the  positions.  They  were  receiving  exactly  the  same  remuneration 
for  the  same  work  that  the  men  had. 

Au.stralla, — la  his  second  reading  speech  on  the  Greater 
Melbourne  Bill,  before  the  Legislative  Assemlily,  the  Premier  in- 
dicated that  the  Council  would  assume  control  of  all  tramways  in 
the  enlarged  area.  Undertakings  controlled  by  municipal  trusts 
would  simply  be  taken  over  as  going  concerns  ;  the  lease  of  the 
Melbourne  Tramway  and  Omnibus  Co.,  which  controls  all  the  lines 
terminating  in  or  running  through  the  city,  expires  on  July  Ist, 
lfll6,  and  the  Council  would  be  empowered  to  acquire  by  agree- 
ment, or  compulaorily,  the  undertaking,  so  that  the  company  would 
go  out  of  business  after  that  date.  Power  will  be  given  to  shorten 
the  life  of  the  Melbourne  Tramways  Trust,  it  desirable. 

Birtley.  —  Suggested   Tramway  Extension.  —  The 

Parish  Council  has  decided  to  ask  the  Gateshead  and  District 
Tramways  Co.  to  extend  its  tramways  from  Low  Fell  to  Birtley, 
as  large  permanent  engineering  works  are  to  be  erected  in  the 
town. 

Hove. — Raili,ess  Traction. — The  T.C.  has  decided  to 

dismantle  the  electrical  overhead  equipment  which  was  installed  in 
part  of  the  main  thoroughfare  about  a  year  ago  as  an  experiment, 
to  determine  the  system  to  be  adopted  in  establishing  the  joint 
service  of  electric  railless  buses  to  be  put  on  the  roads  in  Brighton 
and  Hove,  la  thus  removing  the  posts  and  wires,  the  local 
authorities  of  Hove  will  have  to  pay  about  £600  to  the  company 
which  contracted  to  erect  the  plant,  but  this  payment  will  be 
taken  into  account  should  ciroumstancej  in  the  future  permit  of  a 
revival  of  the  scheme.  The  two  towns  have  mutually  agreed  to 
defer  any  farther  progress  with  the  undertaking  until  '  six  months 
after  the  war," — Daily  Telegraph. 

L.  &S.W.  Raihv.i.v  Elccfrificaf ion.— According  to  the 

daily  Press,  the  current  is  to  be  switched  on  to  the  Kingston  loop 
line  iu  a  few  days'  time.  This  line  includes  all  the  stations 
between  Waterloo,  Clapham  Junction  and  Kingston  rin  Wimbledon, 
and  back  to  the  .lunction  rii'i  Richmond  and  Barnes.  Various 
other  sections  will  be  completed  in  quick  succession,  to  Twicken- 
ham, Shepperton,  Hampton  Court  and  Claygate,  and,  in  all,  140 
single  track  miles  will  be  electrified.  The  trains  will  consist  of 
three-coach  units,  run  singly  or  in  duplicate,  according  to  traffic 
requirements. 

Oldham.— War  Honi-.h.— The  local  Tramway  Workers' 
Union  has  again  asked  the  Tramways  <'ommittee  to  consider  an 
application  for  a  war  bonus  for  its  memb2r3.  A  previous  application 
was  allowed  to  drop  after  the  men's  representatives  had  inter- 
viewed the  general  manager,  and  also  in  consequence  of  the 
manner  in  which  the  (Jorporation  was  treating  emploji'i  who  had 
gone  on  active  service.  The  renewal  of  the  demand  is  due  to  the 
Tact  that  the  General  Labourers'  Union  is  making  a  demand  for 
a  war  bonus  on  tho  Gas  Committee  ;  the  Tramways  Committee  hos 
decided  to  leav)  the  matter  with  the  Hpccial  Committee  that  is 
dealing  with  the  labourers'  application. 

Slipfficld.— Kkmai.e  Lahour.— It  was  stated  at  Urn 
lait  meeting  of  the  City  Council  that  about  ISO  women  conductors 
were  now  employed  on  the  tramcars.  It  was  not  the  general 
policy  of  tho  Tramway  Committee  to  employ  married  women,  but 
a  number  of  wlvei  of  soldiers  serving  at  the  Front  had  bicn 
'"neni/cd 


Chorley. — The  Buildings  Sub-Committee  of  the  Chorley 
Board  of  Guardians  has  been  authorised  to  prepare  a  scheme  for 
the  installation  of  intercommunication  telephones  to  link  up  the 
various  departments,  and  to  consult  an  expert  electrician. 

Ecfles, — An  outbreak  of  fire  occurred  last  week  at  the 
Eccles  Telephone  Exchange  in  Monton  Road,  and  the  Corporation 
fire  brigade  was  called  out.     The  damage  caused  was  only  slight, 

Italy. — The  police  have  seized  at  Milan,  a  wireless 
apparatus  belonging  to  Signer  Olivi,  an  engineer,  and  have  lodged 
information  against  him  and  his  three  assistants. 

Japan. — It  is  reported  from  Tokio  that  on  July  7th 
wireless  communication  was  successfully  inaugurated  between  the 
new  station  at  Funabashi,  near  Yokohama,  and  the  Hawaiian 
Islands.  Messages  by  wireless  telegraphy  between  Japan  and  the 
United  States  will  be  regularly  accepted  in  the  near  future.  The 
distance  between  Funabashi  and  Honolulu  is  about  4,000  miles. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Australia. — Adelaide. — September   Ist.      Condensers, 

testing  sets,  rheostats,  Morse  sounders,  and  Wheatstone  trane- 
mitters.  for  the  P.M.G.     See  "  Official  Notices  "  July  23rd. 

Brisbane, — October  6th.  Tinned-copper  wire,  porcelain  pothead 
insulators,  for  the  P.M.G.    See  "  Offioial  Notices"  to-day. 

Perth.— September  29th.  Telephone  switchboard  parts,  for  the 
P.M.G.     See  "  Official  Notices  "  July  30th. 

Sydney, — September  13th.  CounciL  A,c,  and  n,c,  electric 
motors.   Specification  (lOs,  6d.)  from  E.L.  Department,  Town  Hall.* 

September  Cth.  Metropolitan  Board  of  Water  Supply  and 
Sewerage.  Centrifugal  pumps  and  electric  motors  at  Richmond 
pumping  station.'     Acting  Secretary,  .S41,  Pitt  Street,  Sydney. 

September  23rd.  Condensers,  galvanometers,  relays,  and 
sounders,  also  incandescent  electric  lamps,  for  the  P.M.G.'s  Dept. 
Sse  "Official  Notiaes"  August  13th. 

Ootober  2.jth.  Six  electrically-operated  wharf  capstans,  for  the 
Sydney  Harbour  Trust.  Forms  of  tender  from  the  Engineer-in- 
Chief,  Harbour  Trust  Offices,  Circular  Quay.* 

October  25th.  For  the  Commonwealth  Department  of  Deferce 
(Navy  Office).  Supply,  delivery  and  erection  of  power-station 
plant  and  equipment  for  the  Commonwealth  Naval  Dockyard, 
Sydney.* 

Melbourne.  —  September  8th.  Transformers  and  relays  for 
point  indication  for  automatic  signalling  (Contract  No.  2S.918), 
and  electric  point  and  lock  detectors  (Contract  No.  28,951),  for  a 
period  of  five  years,  for  the  Victorian  Railway  Commissioners. 

September  20th.  Fuse  blocks  (complete  and  spare  porcelain 
bases  and  fuse  clips),  for  the  Victorian  Railway  Commissioners. 
Particulars  at  the  Contractors'  Room,  Spencer  Street. 

HAwrHOKN. — November  30th.  Refuse  destructor  plant,  for  the 
Hawthorn-Malvern-Cambarwell  and  Kew  Destructor  Trust.  Speci- 
fication from  the  Trust  Engineer's  Office,  Town  Hall. 

Aylesbury. — ^Electric  light  installation.  Town  Hall,  for 
the  U.D.C.  Mr.  W.  A.  TurnbuU,  electricity  works  (returnable  J 
deposit  of  10s.). 

Rrist(t1. — August  23rd.  Corporation.  One  6,000-KW. 
three-phase  steam  turbo-alternator  with  condensing  plant.  See 
"  Official  Notices"  July  23rd. 

London.  —  H.M.  Office  of  Works.  —  August  20th. 
Enamelled  electric  conduit  and  fittings.  See  "Official  Notices" 
August  l.'ith. 

L.C.C-  iugust  23rd.  Installation  (71  wiring  points,  93  lightirgl 
points)  at  Winchester  Street  Elementary  School,  P<3ntoDTille| 
Road,  N.    See  "Official  Notices  '  August  13th, 

,\«'w  Zealand.— September  Ist.  Puhlic  Service  Stor 
Tender  Boird.  Supply  and  delivery  of  (1)  92  mihs  of  air-apare^J 
paper  insulated,  lead-covered  toleplione  cable,  and  (2)  100  miles  o|L 
insulated  and  braided  wire.  Controller  of  Stores,  Tost  and  Tele-] 
graph  Department,  Wellington,* 

I'ortsnioutli. — .\ugust  lilst.  Corporation.  Six  months' 
supply  of  stores,  for  the  Tramway  Committee.  See  "Official 
Notices"  to-day. 

Koclidalc. —  Electricity  Committee.  Supply  and  delivery , 
of  static  transformers  for  a  period  of  12  months.  Mr.  C,  0. 
Atchison,  electricity  works,  Dmc  Street. 

Slianirliai. — Spptcmbcr  21th.     Municipal  Counoii.     One 

turbo-generator,  R,0(10  KW  ,  and  one  or  two  of  10,000  kw,,  complete 
with  condensing  plant,  .v.'-.     See  "Olllcial  Notices"  to-day. 

South  Africa. — .IoHA\N-K,siirR(;. — SepU^nber  2,'">th.  For 
the  T.(!.     Two  tnrhonlternntor  sets,  cnndensing  plant,  switchgMtr, 
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&c.  Speoifieation,  &c.,  on  deposit  of  £2  23.,  from  Mr.  J.  H,  Dobfloti, 
General  Manager.' 

West  Ham— September  2nd.  Three  months'  supply 
of  electrical  fitting.,  for  the  B.  of  G.  of  the  West  Ham  Union. 
Forms  of  tender  from  the  Clerk,  Union  Road,  Leytonstone,  N.E. 

Specifications  for  the  items  marked  *  can  be  seen  at  the  Board 
of  Trade  Commercial  InteUigence  Branch  m  London. 


CLOSED. 
Government   rontracts .— List  of  new  contracts  for 

July,  1915  :-  ^^  ^^^^^^ 

^™THeXv?Te"'aph  works  CO  !  Ltd.  ■.  Hooper's  Te1eBr«ph  and 

and  Goldstone.  .    .,  .      i-.     itMA\  t  f^ 

Oensratin.  sets  (P^tsK-Aust.n  Mo  or  C     <  9^^^^^^^^  ^^^  .  e„„; 

^''t;mp''cTetd:rYoTksto'e  iS^        E.ectric  Lamp  Co.,  Ltd. 
If^tiSilZ^i'^irTl^B^n^  Sso.VsfLtd. :  C.  C,im,rd  .  So.s,  Ltd. ; 

Thl,rer  W-rFrrrSo^'LVd.^-Epic  U^bt  and  p,wer.  Park 
Royal,  Acton  :  Mann,  Egerton  &  Co.,  Ltd. 

Cbown  Agents  fob  the  Colonies. 
Submarine  cab'.es.-Siem^ns  Bros.  &  Co.,  Ltd. 

India  OFfiOE  Store  Department. 
Aeroplane  transmitters.-Marconi's  Wireless  Telegraph  Co. 
Cells.— Siemens  Bros.  *  Co.  t,„„  i-n 

Copper  wire.-F.  Smith  &Co. ;.  Shvopsh.re  I'on  Co. 
Insulator  cups.-Taylor,  Tunnml.ft  &  Co      BuUers,  Ltd. 
Wite.-Callendcr-s  Cable  &  Constract'oo  Co. 

H.M.  OmcE  OF  Works. 
Electrical  work,  Eastcote  Alien  Camp.-Pinch.og  &  Wilton. 
Post  Office. 
»         fv»o,i     nille  &  Co  .  Ltd. ;   Gell'B  Te'egrapbio 
Telegraphic   apparatus  —Creed,    Biue  i  i^o-. 

Appliances  Syndicate.  Ltd.  ,j,  ,  ^^^^  Manufacturing  Co.,  Ltd.; 

^^'^^'l°"^Ve^'lf;S«,'Ltr■tee^Co^ner  Telephone  Works,.Ltd,  , 
Telephone  cable.-Johnson  &  Phil  iP'.  ^^^-  ■ 
Telephone  lamps.— A.  C.  Cos-e',  Ltd. 
Copper.-F.  Smith  &  Co.  Cnoorporatei 
Alteration? to'baueril-,,  Central  Telephone  Exchange,  London,  E.C.-The 
Chloride  Eleotrical  Storage  Co.,  L  d. 

Hevwood.— The  T.C.  has  accepted  the  tender  of  Messrs. 
Bl"eley&Wild  for  a  temporary  superstructure  building  at  the 
electricity  works. 

Snnrterlanrt.— The  T.C.  has    accspted    the  following 

tenders  on  behalf  of  the, Electricity  and  Lighting  Committee  :- 

f„r^''ul^,';=^^S?a.pl^iSa^^i"Te*e^;apT^-or?ro..Ltd.-Brush.holders 

B  I  THerby  CalterLt^d^-C^ble^/ciis  and  wood  cleats 
south  mu-ha'm  Steel  &  Iron  Co.-a88  ft.  mild-stee.  angle  bar. 


;  Siemens  Bros.  &  Co.,  Ltd. 
the  London  Elect'ic  Wire  Co. 


REVIEWS. 


n-,rmg  0/  Finished  BuMings.  By  TERRELL  Cropt.  Londou  : 
Hill  Publishing  Co.    Pnce  8s.  4d.  net. 

Thi<:  hnok  is  American-written  by  an  American  principally 
fo?  Anencans  The  statement  implies  that  it  has  Im.itat.ons 
wLn  viewed  from  the  English  standpomt,  a%^>'l.  b^  men- 
^oned  latei-,  but  it  also  means  that  it  has  a  refreshing  heh- 
ne^  whkh    s  not  usually  found    n  Enghsh  technical  books 

I^  its  general  aiTangement  the  book  eaves  little  to  be 
desh-ed      ^  Every   paragraph,  table    and  illustration   is   mnn- 

ered  and  references  are  given  fully  and  accuratel5^  The 
^xnlaAations  once  the  differences  between  American  descnp- 
tinns  and  ours  have  been  appreciated,  are  clear  and  concise 
nnd  the  lustrations  are  particularly  good.  Every  one  appears 
?n  have  been  made  6i>ecially  for  the  book,  and  there  are  none 
the  rritating  reproductions  of  stock  catalogue  lUusra- 
t  ons  that  are  usuallv  found  in  similar  Enghsh  books  Also 
no  space  is  occupied  in  valueless  reprints  ot  standard  wiring 

"""The  result  of  all  this  is  that  in  well  under  300  pages  Mr 
Ci-oft  has  managed  to  compress  what  might  well  have  formed 
the  basis  of  two  or  three  books.  ^     ,     •       ,      i    „ 

The  Trst  portion  of  the  book-about  the  first  .six  chapters 
occupving  some  100  pages-deals  with  the  business  of  the 
sunnlv  authority  in  obtaining  new  customers,  and  the  details 
gifen  by  Mr  cloft  "f  American  efforts  in  this  direction  wnuld 
sueW  make  manv  of  our  publicity  experts,  asliamed  of  their 
nn4  records.  He  treats  of  all  sides  of  the  subject  For  example 
Oie  relative  value  of  different  forms  of  advert  ..ng-posters 
■rculars  shop  window  displays,  "sohci  ing'  (American  for 
canvassiAg).  and  so  forth-is  discussed  fully,  and  ach^al 
results  obtained  in  various  towns  ..re  scheduled  out  «  detail 
Mr.  Croft  is  evidently  a  believer  (and  he  produces  f^^^f 
evidence  in  support)  in  the  value  of  an  adver  isement  offenng 
to  inXll  wiring  on  special  terms  for  a  limited  penod  on  some 


system  of  free  wiring  or  of  gradual  payment.  He  is,  how- 
ever,  emphatic  that  it  is  best  to  carry  out  the  work  through 
a  contractor.    To  quote  one  paragraph  only  :— 

"It  appears  to  be  the  general  opmion  among  those  best 
informed  that  the  most  effective  system  of  handling  tinished- 
building  wiring  is  (1)  for  the  central  station  to  agree,  with  the 
local  contractors'  association  or  with  a  group  of  contractors, 
upon  a  standardised  price  schedule  (see  par.  7o)  for  wiring; 
(•2)  the  central  station  solicits  the  wiring  bu.siness  on  the  basis 
of  the  standardised  schedule  assuming  all  solicitation  and 
advertising  expense;  (3)  the  central  station  apportions  equit- 
ably the  business  thus  obtained  among  the  contractors,  with 
whom  it  is  co-operating;  (4)  the  central  station  pays  the  con- 
tractor the  standardised  price  upon  the  completion  and  accept- 
ance of  the  job;  and  (5)  the  central  station  assumes  the 
account  as  hereinbefore  explained,  and  receives  the  payments 
for  it  on  the  instalment  plan,  if  the  consumer  .so  desires. 
Experience  has  shown  that  business  can  be  obtained  at  prices 
tliat  are   sufficiently  high   as  to  allow   a   fair   profit  for  the 

'^"The'^same  general  view  is  repeated  in  many  other  places, 
and  the  policy  of  various  supply  authorities  is  quoted  time 
after  timrto'the  same  effect.  This  is  decidedly  interesting 
in  comparison  with  the  efforts  of  the  municipal  supply 
authorities  on  this  side  to  carry  out  such  work  themselves. 

In  this  section,  also,  the  question  of  cost  is  discussed  very 
fully,  and  various  systems  of  charging  for  free  wiung  installa- 
tions are  investigated.  The  actual  figures  are  difficult  to 
check  as  conditions  are  so  different;  .it  would  appear  that 
the  American  wireman  gets  about  twice  the  rate  per  hour 
paid  to  the  English  wireman,  but  he  also  appears,  to  get 
through  a  vei-y  much  greater  amount  of  work-which  one 
can  easily  believe  to  be  possible. 

The  next  chapter,  of  between  40  and  50  pages  contains 
about  the  same  amount  of  information  as  most  English  books 
on  wiring  work  in  houses,  if  allowance  is  made  foi  the  mass 
of  unne<Sssary  detail  usually  repea  ed  m  such  books  which 
would  certainly  be  known  to  anyone  who  would  read  them.  Ihe 
subject  is  considered  from  the  Amencan  standpoint,  which 
s  evidently  very  different  to  ours.  There  is  a  large  amount 
of  Tntoi-mation  useful  to  wiremen  here,  but,  on  the  other 
hand,  much  attention  is  given  to  such  f  stems  as  wiiing  in 
flexible  metallic  conduit  and  "knob  and  tube  wiung  (or 
in  English,  wiring  on  porcelain  insulators),  which  are 
Scarcely  used  here  at  all  for  house  wiring.  Wiring  on  insula- 
tors between  floors  m  wood-frame  buildings  appears  to  be  a 
^gular  practice  in  America,  but  there  are  evidently  carefuU^" 
consider^  regulations  (the  National  Code^  that  are  enforced 
strictly  by  the  Board  of  Underwriters  One  cannot  he  pa 
men  al  comparison  with  the  system  in  force  here  which  a  lows 
ridiculously  bad  work  to  go  into  house  after  house  due  to 
he  enth-e  absence  of  any  supervision  of  cheap  wiring  work 
life  only  jobs  supervised  here  appear  to  be  those  where  super- 
vi'iion  is  least  likely  to  be  required.  . 

The  remaining  chapters  of  the  book  are  mainly  concein«l 
with  the  Actual  caiTying  out  of  the  wiring  work,  a?d  m,ght 
acain  easily  form  a  separate  book.  Indeed,  a  reprint  of  cer- 
tam  seftioJs  of  these  chapters  would  fo^-.-J  ,^^  ^d  to  distri-  ' 
book  for  wu-emen  which  many  firms  would  be  glad  to  distn- 
ute  o  their  men  if  it  were  available  m  a  cheap  form  -me 
h  nts  on  making  special  tools  for  certain  work,  on  fishmg  for 
wirerthr^ugh  ceih^gs  and  down  walls,  on  removing  floor 
boards  and  base  boards  (skirtings  with  a  minimum  of  damage, 
nd  so  forth,  would  be  of  extreme  interest  to  many  workmen 
o  whom  the  eariier  part  of  the  book  would  scff  y^«PP««' 
at  all.  Such  a  reprint  might  perhaps  l^^re-wntten  for  Eng- 
hsh work-men.  as  a  few  sections  would  not  interest  them,  but 
onlvTery  little  alteration  would  need  to  be  made. .  This  side 
of  he  subject  also  is  treated  very  exhaustively  as,  in  addit  on 
to  the  suggestions  as  to  tools,  etc.,  already  referred  to,  the 
general  layout  of  typical  installations  is  discussed,  mcluding 
^fich  points  as  the  adoption  of  roundabout  routes  to  avoid 
damage  or   to  get  the   advantages   of  an  easier  run  for  the 

"'Mto^ether,  the  book  is  full  of 'valuable  matter,  and  would 
be  found  of  great  interest,  in  whole  or  in  part,  to  very  many 
ections  of  the  electrical  industrj-,  though  principally,  of 
course,  it  appeals  to  central  station  men,  to  contractors,  and 
to  wiremen  of  all  grades. 


Constant  VoUaoe  Transmission.  .By  H.  B.  DwiOHT.  London: 
Chapman  &  Hall.  Ltd.     Price  5s.  6d.  net. 

The  disadvantages  of  a  varying  power  factor  in  connection 
with  long-distance  transmission  lines  are  fairiy  generally  recog- 
niid.  The  objectionable  features  are  of  course  considerable 
voltage  variation  at  the  receiving  end  of  the  hnc,  and  also 
the  hmitation  of  the  amount  of  the  energy  current  by  the 
idle  or  so-called  wattless  current.         .        .    ^  ,i,  *  ^„„ 

The  purpose  of  the  book  under  review  is  to.  urge  that  more 
synchronous  motors  be  installed  in  alternating-current  sys- 
fems^nd  that  dependence  be  placed  on  them  o  secure  th. 
desirable  result  of  controlling  the  line  voltage  at  the  opposite 
en  to  That  of  usual  practice.  TTie  effect  of  synchronous  co^ 
donsers  is  so  marked  that  in  many  cases  they. can  be  run  lie 
amlTet  save  several  tunes  their  cost.  A  considerable  amount 
of  this  apparatus  is  necessary'  and  the  excitation  of  he 
machines  must  be  continually  changed  and  by  thus  varym^ 
the  power  factor  the  voltage  drop  m  the  transmission  hne  is 
held  at  a  constant  value. 
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The  first  chapf^^r  js  moroly  introductoiy  (o  the  Riibject,  anj 
the  second  ono  (lenls  liroadly  with  nlt.-rnatinc-<-iiiient  trans- 
mission, ^e  ar(M.lo:isod  to  s<-e  that  the  li.uitinf;  of  the  tranp- 
m.ttang  volfaf.v  by  ill,;  oxtraordinarily  rapid  increase  in  cost 

T     ri*"'"""'     •'iPPn'-'iti's  IS  pointed  out. 

In  Chnptcr  III  tho  synchronous  motor  is  briefly  describfeft, 
While  power  faefn,-  control  is  trent<>d  in  the  succeeding  chapter, 
^^u  "i     '''''''■'  '''""■'•  ''"*  ''"'*«  clear. 

r:„it„'^'  "/,  *'his  method  of  voltage  control  and  its  disad- 
Jh«r,f5r<f  f  .  rr  '  "f,  'i*  ="l^-='ntages  are  set  forth  in  succeeding 
be  qi^te'  fah  "°  ''^'"'^      ^^''^^*'  *^"*  *''*'5'  "''I"''"'  *" 

Tn    Chapter   XII    we  Laye    what,    in    the    opinion   of   the 

methndl'.'r'  '■"\"r''*  ^'?,'^"'''*'  P'-"'*  °f  "'^^  book-work  ng 
methods  ot_e,-,lculati,.u.  nie..>e  are  a  combination  of  the  use 
of  imaginanos  «ith  graphic,  and  are  practical  and  ac,  mX 

Nnm;,      i  ^  '^  pot  .because  they  are  the  most  ea.sy  to  obtain 

Numerical  illu.strations  of  the  methods  are  given      ' 

for  f,.!'*'  *""''■  "^^^''   '"'^l^'   *here   is  a  collection '  of  fnnmilse 

iJha^'rhoreT''n.tv'  °°  "^'^  ^viewer,  after  careful  peni.al. 
fnt  thnf   -f         °°*'^'ne  very  new  about  the  book  as  a  whole 

he  Wfi  ''.f°fI™^'"'**?'i''"V'^^"e^*f"'  ""-^^Pt  to  show 
me    benehts   of  this    method    of   vo  tage  control      The   ori,.^ 

only.-H*G.S^  ''''''' '^'^'^  f^'  '■'  -".-'ll-izedt^X  of  Til  p'Lges 


'^''^on^n';"^v"^"'''■^''■"'*   ^'^^^Oraphy  and   Telephony    im 
I-ondon  :  A\ireless  Press,  Ltd.    Price  3s.  6d,  net. 

echiJ^'Z  f^%ltl  '^'''f'-''  telegraphy  is  perforce  in  such 
^  C«M^1    nl  ^  Pnvate  investigator  is  concerned,  it  gives 

us   special    pleasure   to    welcome    the   third    edition   ^(   ihil 

pTrSrd'and  cri??;"  'I  "t^  fr.^*^'°^  of  hve  iX"est"b 
perusea  and  cut  cised.  The  thickness  of  the  volume  has  been 
quite  considerably  reduced,  but  not  by  reducing  fhe  mat W 

?e:?"tota/"and1,?"''  f.^'T'  '^^f'^  b^enTdde'l  to^t 
years  total,  and  by  careful  editing  the  subjects  dealt  w;ifh 
reJiLl'^"^"^  increased,  and  the  information  already  gWen 
revised  and  amp  ified.     At  the  same  time,  it  wiU  be  nofdwd 

The  record  of  development  in  wireless  telegraphv  dZn^  1914 
wS  the'^tir^k  ^?ffi<='*'''\P':omise.  naturallfstop^abrup  Iv 

hf  :^l^°n-on'saTeU™onT''."''''^'^«™P'^-'^  cC-enti^n,  and 
last  e^JHnn    Lr  ^  °^  l^"'  "'  ■F'^  ''*'™a'°  practically  a.s  in  the 

trief  nh.Vh   '         '      *'  ^^%,}^^^  ^°<3  regulations  of  all  coun- 

th^);^^i^£is-^r^^&r«- 
«\^:dmgrSi^  ^Sj^  ^S^or-l^^S^ 

SiandSsT  1^-  --rJ-«tl^.  nature°and'"houfs°of 
Tis  wholly  i^siri'hl.f^  ^'"'J"^  "^'"V  ''"e^^-'*'  however,  that 
li,  IS  wnoiiy  tlcsirable  to  include,  wherever  possible  a  nnf^ 
of  the  sy,sfem  employed  and  the  sending  j^w^er  used 
featu  e  of  th'i,  ^P-^'^'^'^'^t^  .°°  various  topifform  a  valuable 
as  l^ll  /s  bmaXr    iSr^r  "'^r'  ""''  "f  particular  top'caK 

thp  ivfrnir      ">'«'<''•  II  imwcron  naval  warfarf^:  lip  skrl<-lie^ 

to  the  hmdrn  in  the  present  campaign  We  believe  that  fm^ 
will  .*ow  wireless  (elegraphy  to  have  been  used  von  c^^^'tio,;'^ 
ny  the  winning  side  m  thiti  wir  Tl„.  f..^f'*i  " '■. '•"'J!"'"'si,v 
proceeding  cannot  be  con  vale    '  til  dinitio     of^.l"""'"^  ]' 

dubious  value  In  a  peculiarly  fascinating  article  on  Hie 
effect  of  wireless  on  land  strategv,  Col.  M.iudc  i.istifies  Ic 
surprising  statement  that  it  has  iio  appreciate  a^'hi" 

lei's  EtV  of"fi"'V'  "^  ^?J-  f  "'".'ne's  address  to  the  Wire- 
less Society  of  I/indon  on  the  funct  on  of  the  earth  in  radio 
telegraphy.  This  cannot  be  termed  a  '■  popular  ••exnosit  on 
t^fn^  "^''^  ^'  r^'  '^'\  *he  policy  1,,rbeen  adff  of 
'""^     ''   '«  <l>sn^trous  (o  attempt  to  make  every   article 


appeal  to  ay  man  and  expert  alike.  Mr.  H,  .7.  Round  writer 
on  the  X'yk  system  of  wireless  telephony,  which  was  givint' 
.^iich  promising  results  at  the  moment  its  development  was 
interrupted  by  the  war;  and  Dr.  Ecclea  say.s  about  all  that 
can  lie  said  concerning  international  wireless  research  in  1914 
.•\rticlcs  ol  more  popular  interest  arc  included  on  long-distance 
w_ire.less  services  and  wireless  iiewsiiapers  at  sea,  and  a  series 
<.t  consecutive  interest  is  formed  by  Mr.  A.  II.  Morse  on  "Some 
.Applications  of  Wireless  Telegraphy  ";  Mr.  R.  C.  K.  Lempfert 
""',  J^PP''citinn  of  Wireless  Telegraphy  to  Metf;orology "  • 
and  Mr.  .\  E.  H.nks  on  "Wireless  Telegraphy  in  Surrey." 
Sinall  additions  have  been  made  to  the  section  on  inter- 
national time  and  weather  signals,  and  the  cillection  of 
ormula-  and  equations,  glossaiT,  dictionary,  tables  and  data 
list  ot  patents  and  companies,  biographical  notices,  and  other 
misc-ellaneou.s  information  have  been  retained  and  brought 
up-to-date  where  necessaiy.  By  the  care  with  which  it  is 
revi.sed,  by  the  wholesale  sub.stitution  of  fresh  "current" 
i'r«tK'''l'f-ir^  by  its  excellence  throughout,  this  year-book  is 
justly  entitled  to  the  high  esteem  m  which  it  is  now  held  by 
all  associated  with,  or  interested  in,  wireless  telegraphy^ 


A  .School  Electricity.  By  C.  J.  L.  Wagstaff,  M.A,  Cam- 
bridge University  Press.  Price  5s.  net. 
.  It  is  vei-y  seldom  that  a  "  School  Electricity"  is  sufficiently 
interesting  to  make  it  a  pleasiire  to  read  it.  Most  school  text- 
books are  boring  rather  than  interesting,  and  the  writer  who 
sets  out  to  _make  such  a  book  interesting  by  dint  of  iokinT 
and  telling  funny  stories"  generally  WTite.s  as  boring  a  book 
as  any  of  the  rest.  Mr.  Wagstaff  has,  however,  nven  us 
something  in  the  nature  of  an  oasis  in  the  desert  The  has 
^\-ntten  an  interesting  school  text-book  on  electricity 

ihe  author  s  success  in  this  direction  may  be  very  largely 
attributed  to  the  simplicity  and  clearness  of  his  Enghsh 
diction.  It  IS  no  exaggeration  to  say  that  the  book  is  a  good 
electricity  book  because  it  is  written  in  good  English  The 
same  things  have  been  said  dozens  of  times  before  in  the 
usual  dry-as^ust  text-book  style;  Mr.  Wagstaff  has  taken 
the.se  commonplace  facts  of  electricity  and  magnetism  and  bv 
caieful  arrangement  and  choice  of  words,  has  endowed  theiii 
with  a  freshness  and  attractiveness  that  cannot  fail  to  appeal 
to  every  schoolboy  who  uses  his  book.  ^ 

The  book  is  based  on  a  cour.se  of  les.sotos  given  at  Oundle 
bchool.  pese  lessons  w^ere  essentially  practical  and  the 
expenments  described  were  actuaUy  done,  some  in  the  labora- 
tory by  the  boys,  some  in  the  class-ro.im.  The  author 
believes  very  strongly  m  the  early  nse  of  instruments  (e.a 
ammeters  and  voltnieters)  which  give  direct  readings,  (A 
?^ifn?  f  f  "^  i'"'"'.''  u°'^'  compare,  and  by  a  preliminary 
treatment  of  work  and  horse-power  in  the  mechanics  lessons 
,^'^T  u  ■''  •*'''''  '\  '•5'S'^t  to  be  pos.sible  "to  talk  about  volts 
and  watts  quite  early  m  the  study  of  electricity.  As  a  matter 
ot  fact,  a  boy  would  need  very  little  preliminary  teaching  in 
mech,anics  to  enable  him  to  obtain  a  perfectly  clear  under- 
standing of  electrical  pres.sure  and  energy  from 'the  chapter  in 
tins  book  on  The  Volt,"  a  chapter  which  is  a  unique  ex 
ample  of  the  author's  masteiT  over  his  subject  and  Iqual 
mastery  over  his  phra.ses.  ^^^^n 

The  order  of  treatment  is  much  the  same  as  in  other 
elementary  text-books  An  introductory  chapter  on  mag- 
netism followed  by  chapters  on  the  ampere,  the  volt  and 
Ohm  s  law  ;  then  detailed  treatment  of  resistance,  primary  cells 
and  galvanometers.  There  is  a  short,  but  exireme  v  Vood 
chapter  on  temperature  efiects,  and  then  the  autliof  passed 
n?.  to*ir'  f'^VH^iu*^"!'"'  ''"^  electromagnetic  effects  leading 
l^J  ^  %'^"?*'  ''i  ^}l^  ''^■"i'"^''  "^'^  '"»'«i--  Five  chapters  ar? 
hen  devoted  to  a  fuller  and  quantitative  treatment  of  magnet- 
i.sm  and  the  last  hve  chapters  to  a  similar  treatment  of 
electrostatics.  The  mathematical  theorems  of  elc'trosta tics  are 
de.-i  t  witli  in  two  chapters-"  Lines  of  Force"  and  "  Mathe 
ma  ics  of  Electrastiitics  '-both  of  which  are  so  extren  elv 
well  written  that  few  students  will  find  aiiv  dil«,-  It  n 
m!|stering  even  th..s  most  difficult  portion  of  the  subject.' 

Each  chapter  is  fo  lowed  by  a,  set  of  examples  to  which 
answers  ar-^  given,  and  there  is  a  set  of  miscellanUiis  example, 
;it  the  end  of  the  bix^k,  together  with  a  number  of  p  C te- 
g-aphs  ol   filings  diagrams.     The   book   is  splendidiv  print  "l 


ElljfilK'ers  Manf<Ml.— Professional  men  who  have  prac 
heal  experience  in  the  eceineerinir  trades,  and  are  anxious  to  place 
their  servioes  at  the  disposal  of  the  Government,  are  invited  br 
the  Board  of  Trade  to  conBider  the  pocRibilitv  of  underUkin^ 
manual  work  in  connection  with  the  prodaotion  of  munitions  of 
war  The  preat  need  of  the  moment,  the  Board  sayp.  i»  for  (.killed 
mechanicB  (tarnerB,  fitterB,  millwriK:ht8,  tc).  Men  who»o  trainin* 
has  inoladed  engmeenntr  workshop  experience  can  now  do  valuable 
service  by  offering  to  do  manual  work  at  the  URiial  rates  of  nav 
nnient  for  such  work.  They  will  not  diBplaoe  any  skilled  workman  • 
they  will  mmply  inoreaeo  the  army  of  those  who  by  work  at  home 
help  the  armiea  abroad  »>' uume 

ProfosRional  men  who  wish  to  offer  their  iervices  to  thiB  end 
■hould  Mnd  fall  partionlarB  of  their  ,|uaIifio«tionB  to  the  "Eniri 
Xstor  8  W^"''"'^''    ""'^''"'"■•"  '^"»""    Annea   OhomborB,  West. 
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HINTS  TO   APPLICANTS  FOR   SITUATIONS. 
By  ERNEST  0.  McKINNON,  A  M.I.E.E. 


The  writer  h&a.  frequently  had  occasion  to  insert  advertise- 
ments for  assistants  in  the  Ei.ectrkal  Review  and  other 
engineering  papers,  and  has  always  been  astonished  at  the 
poor  quality  of  the  majority  of  the  applications. 

One  advertisement  will  sometimes  bring  replies  reaching 
into  hundreds,  and  it  is  by  no  means  an  overestimate  to  say 
that  over  75  per  cent,  of  the  repHes  are  drawn  up  so  poorly 
that  they  are  simply  a  waste  of  time  and  money. 

It  may  be  that  the  advertisements  are,  to  some  extent,  at 
fault  in  their  wording  or  ambiguity— probably  so  in  cases 
where  one  finds  applicants  wanting  30s.  per  week  competing 
for  the  same  vacancy  with  others  asking  £250  per  annum. 
Hut  this  does  not  explain  away  the  rambling,  irrelevant, 
badly-written,  incomplete  letters  which  rome  to  hand. 

Sjme  men  appear  to  apply  for  practically  every  vacancy 
advertised— the  writer  during  the  past  seven  years  has  in- 
variably observed  an  application  from  one  man  whose  writing 
is  weird,  and  who  has  another  peculiarity,  his  age  (stated)  is 
decreasing. 

One  of  his  last  applications  may  very  well  be  taken  as  a 
model  of  how  710/  to  do  it. 

The  advertisement  stipulated  that  candidates  should 
"state  age,  experience  and  salary  required."  Here  was  his 
reply  :  — 

Dear  Sir  —In  reference  to  the  Electeical  Review  advertise- 
ment, I  bee  to  offer  my  eervioes  for  the  requirement  .  .  .  Having 
been  accustomed  to  electricity  works  and  traction  plants,  running 
operations,  &c.  Also  works  and  &c.  Plant  experiences,  and  in- 
staUation  works,  etc.  ;  working  experiences  thereof  Trnsting  in 
approval  at  a  fair  wage.  My  age  is  thirty-two  ;  abstainer. 
1  remain, 

Yours  respectfully. 

As  an  example  of  unnecessary  and  foolish  padding,  th® 
following  has  been  taken  from  an  application  rescued  from 
the  waste  paper  basket  for  the  purpose  of  this  note:  — 

I  would  prefer  yon  to  make  an  offer  as  to  remuneration  when 
Tou  take  up  my  references.  In  conclusion,  I  trust  you  will  not 
consign  my  application  to  the  waste-paper  basket,  but  give  me  a 
fair  chance. 

iluch  may  have  been  written  already  on  the  subject,  but 
the  waste  with  its  accompanying  disappointments  still  con- 
tinues, and  the  writer  trusts  that  the  following  notes  will 
be  helpful  to  numbers  of  the  younger  and  less  experienced 
applicants  for  posts  of  various  classifications  appearing  each 
week  in  the  Electrical  Eeview  "  Wanted  "  columns. 
The  Application. 

Remember  that  your  application  may  be  one  of 
hundreds.  It  is  almost  certain  that  the  employer  will  not  even 
trouble  to  read  a  long  rambling  application  closely  written 
on  both  sides  of  the  paper,  but  will  give  firsb  consideration 
to  those  which  are  clear  and  concise. 

Use  paper  quarto  or  foolscap  size— avoid  note  paper,  or 
paper  ruled  for  cash. 

Use  ink — never  write  in  black  lead. 

Although  type-written  applications  receive  more  attention 
than  badly-written  ones,  for  certain  positions  where  the 
applicant,  if  engaged,  may  be  required  to  write  daily  reports, 
the  employer  will  take  handwriting  into  consideration. 

Handwriting  is  undoubtedly  a-  good  index  of  character 
and  habits.  It  may  reveal,  on  the  one  hand,  independence, 
boldness,  assertiveness,  self-confidence,  physical  strength, 
clearness  of  thought,  intelligence,  good  education,  neatness, 
and  precision  ;  and,  on  the  other  hand,  weakness,  hesitancy, 
nervousness,  indecision,  lack  of  training,  irregular  habits, 
slovenliness,  irresponsibility,  and  illiterateness. 

Write  on  one  side  of  the  paper  only. 

Leave  a  wide  margin  on  the  left  hand  side. 

Divide  the  matter  into  distinct  paragraphs. 

Avoid  scents,  monograms,  and  letter  headings. 

Pin  all  separate  sheets  together. 

For  attractiveness  the  writer  recommends  that  the  appli- 
cation be  enclosed  in  a  cheap  but  neat  stiff  paper  binder 
endorsed  : — 


Application  of  

For  position  1 
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The  first  page  should  commence  in  letter  form  thus  : — 

(iantlemen. 

Replying  to  your  advertisement  for • 

in  the  current  number  of  the  Elkctrical  Review,  Ref.  No 

I  beg  to  tender  my  apDlioation  as  per  partidulars  below. 
Y  Jura  respectfally, 

(Signed)        Ordinary  signature. 

Then  should  follow  in  schedule   form    these    essmtial 

fads  :  — 

1.  Name  in  full. 

2.  Address  in  full. 

3.  Age. 

i.  Single  or  married.  .     ,     , 

r>.  If  married  give  details  of  family,  but  don  t  describe  yont 
children  as  encumbrances. 

1;    Wages  or  salary  required. 

7.  Eiucation  summarised  f  Elementary.  Name  of  School.  Period. 

(tor  fnll  details  refer  J  Secondary         do.        do.  do. 

to  page  2)  1  Technical  do.     College,     do. 

For  Halaried  mfn  inih/       L  University  do.  Period.  Degreestaken. 

8.  Experience  aummaiised  /  Give  on  this  page  list  of  previous 

(for  full  details  refer        employers. 

to  page  2  (and  3).    J  (apprenticeship) 

V.li (present  employers) 

9.  Mention  if  copy  testimonials  are  attached,  and  if  others  can 
be  obtained. 

10.  If  free  or  engaged.  ,„„„„ 

11.  If  engaged,  what  notice  is  required  to  present  employers. 

This  may  be  followed  by  these  optional  facts— 

If  member  of  I.E.E. 

Languages,  and  degree  of  proficiency. 

Length  of  service  with  presenter  last  employers,  and  reasons  for 

^*For  Draughtsmen— Knowledge  of  metric  system ;  use  of  slide  rule. 

For  Janiors— If  attending  night  classes. 

Superfluous  matter  should  be  omitted,  such  as  request 
for  further  particulars  of  job  before  applying,  and  statements 
re  good  time-keeping,  being  strong,  willing  and  active.       ^_ 

Page  2  should  be  headed,  "  Application  of  • ,^ 

and  should  be  a  chronological  record  of  the  applicants 
education  and  experience,  giving  the  inclusive  period  on  the 
left-hand  side,  followed  by  the  name  of  the  school,  college, 
or  firm.  ,     . 

Detail  examination  successes,  degrees  taken,  ana  give  a 
very  brief  statement  of  the  work  engaged  upon,  and  experi- 
ence gained  at  the  different  works  and  offices.  _ 

AH  subseciuent  sheets  should  be  numbered  consecutively, 
and  headed,  "  Accompanying  Application  of 

One  sheet  may  be  devoted  to  a  list  of  references. 

A  separate  sheet  should  be  reserved  for  each  copy  testi- 

The"  filling  up  of  a  schedule  is  often  a  pitfall  to  the 
simple-minded.  Headers  may  have  heard  of  the  Irishman 
who  stated  in  reply  to  an  item  in  a  schedule  :-"  State  age 
of  parents,  if  living."  "  Father,  lOG.  Mother,  102.  A 
friend  with  him  pointed  out  that  his  parents  were  dead. 
"  Yes,"  replied  the  Irishman,  "  but  that  would  be  their  age, 

.JusUn  the  same  way  a  little  consideration  will  show  that 
the  above  schedule  is  drawn  up  to  cover  all  sections.  It  is 
not  essmilial  for,  say,  a  wireman  to  give  particulars  of  his 
education,  not  because  one  does  not  expect  a  wireman  to 
have  a  highly  technical  training,  but  because  his  experience 
would  be  the  main  ground  for  his  selection. 

The  question  of  "  Salary  expected  "  is  obviously  a  diffi- 
cult one  for  applicants  to  decide,  but  the  omission  of  a 
figure  is  liable   to  cause  the  summary  rejection  of  the 

^^There  is  the  minimum  for  which  you  might  take  the  job 
if  details  were  known,  and  there  is  the  awful  feeling  that 
vou  may  be  asking  less  than  the  employer  is  prepared  to  give. 

A  safe  course  would  be  to  quote  the  "  commencing  wage 
or  salary  "  at  which  you  would  be  tvilling  to  take  the  posi- 
tion if  engaged,  relying  on  your  energy,  ability  and  mdustry 
to  secure  subsequent  increases. 

Iq  reply  to  a  recent  advertisement,  one  candidate  stipu- 
lated for  the  stransje  figure  of  £91  per  annum. 

Applicants  should  state  a  weeld//  wage  if  they  expect  to 
be  engac'ed  by  the  week,  or  a  yearly  salary  for  monthly  or 

^"s^^ToirryVy   the  insertion  of  "Details  of 
family  "  among   the  essentials,  and  suggest  that  this  should., 
tie  in  the  "Optional"  section;  but  if  tb-?  information. ». 
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not  given  in  the  application,  it  is  sure  to  be  asked  for  at 
the  interview.  The  employer  will  prefer  a  man  without 
family  ties  for  certain  posts,  but  will  regard  family  ties  as  a 
likely  reason  for  a  man  settling  down  into  certain  other 
positions. 

The  Interview. 

If  in  due  course  yon  are  lucky  enough  to  be  invited  to 
attend  at  an  appointed  place  at  a  fixed  hour,  a  few  suggeF- 
tions  may  help  applicants. 

Bring  with  you  all  certificates  and  original  testimonials. 

Be  punctual. 

Be  clean  and  tidy. 

Be  polite. 

Don't  be  nervous  or  incoherent. 

Don't  be  familiar. 

Don't  be  garrulous  (talkative). 

Don't  be  disrespectful  re  your  past  employers. 

Attend  to  Nature's  requirements  just  before  the  interview. 

Little  details  may  attract  the  notice  of  the  employer  to 
your  disadvantage.  It  is,  therefore,  wise  to  keep  the 
appointment  with  an  absence  of  stubble  on  cheek  or  chin, 
and  be  provided  with  clean  collar  and  handkerchief,  and 
possessing  clean  finger  nails  and  clean  teeth. 

If  a  chronic  smoker  of  cigarettes  endeavour  to  remove  the 
stains  from  your  lingers. 

If  you  have  a  meal  just  before  the  appointment  avoid 
onions,  kippers  or  other  dishes  with  a  lingering  reminiscence. 

Don't  brace  up  your  courage  with  stimulants  ;  a  belch  of 
beer  or  a  whiff  of  whisky  may  hash  your  chance. 

Don't  come  in  chewing  a  cachou,  to  sweeten  your  breath  ; 
it  creates  suspicion. 

Avoid  perfumes,  a  waxed  moustache  and  a  display  of 
jewelry. 

Don't  carry  a  cane,  and  do  take  your  hat  off. 

This  last  point  is  a  rock  on  which  many  applicants  founder. 

Familiarity  is  almost  certain  to  be  resented. 

Talkativeness  will  be  regarded  unfavourably,  especially  if 
this  takes  the  form  of  confidences  regarding  your  grievances, 
or  the  shortcomings  of  your  last  employers. 

Try  to  avoid  fidgetiness,  which  includes  feet-shufHing, 
playing  with  your  hat,  dropping  pencils,  &c. 

Raise  your  voice  to  a  tone  which  you  can  perceive  is  effec- 
tive, and  talk  clearly.  If  the  questions  put  to  yon  have  to 
bs  repeated,  time  is  wasted — another  man  is  probably  wait- 
ing outside — you  are  therefore  losing  ground. 

Don't  let  your  gaze  wander  round  the  room. 

Look  your  future  employer  in  the  face  while  he  addressrs 
you,  and  during  your  replies. 

In  anticipation  that  your  railway  fare  and  reasonaii'e 
expenses  incurred  by  the  visit  will  be  refunded  to  yon,  come 
prepared  with  a  slip  detailing  the  items. 


NOTES. 

Maunefisatioii  by  Rotation.— In  a  letter  to  Srii>iirp, 

Prof.S.  .1.  Barnett,of  the  OhioState  laiversity,  says  that  about  six 
years  aero  he  publUhed  in  that  jonrnal  a  note  in  which  it  was  shown 
that  on  the  modern  theory  of  magnetism  any  maojnetic  substance 
should  become  majjnetiaed  by  a  sort  of  molecular  gyroscopic 
projess  on  being  net  into  rotation.  Hitation  should  produce  in 
any  substance  an  intrinsic  magnetic  intensity  parallel  to  the  axis 
of  rotation,  proportional  to  the  angular  velocity,  and  (like  the 
magnetisation  of  the  earth)  directed  oppositely  to  the  magnetic 
intensity  which  would  be  produced  by  an  electric  current  circu- 
latmg  around  the  substance  in  the  direction  of  rotition.  If  the 
jjtating  body  were  magnetic,  magnetisation,  proportional  to  the 
"intenHity,  should  result ;  otherwise  not  (except  to  a  very  minute 
extfnt). 

Preliminary  experiments  mentioned  in  the  note  referred  to 
appeared,  though  doubtfully,  to  show  the  effect  in  question  in  the 
oase  of  a  large  iron  rod  rotated  at  a  speed  of  about  90  revolutions 
per  second. 

Recently  he  has  m\de,  with  Mrs.  Birnett's  assistance,  experi- 
montfl  which  have  yielded  definite  and  conclunivc  results,  l.i  the 
final  experiments  two  nearly  similar  rods  of  steel  shafting  wore 
mounted  with  their  axes  horizontal  and  perpendicular  to  the  mng- 
nctir  meridian,  and  two  similar  coils  of  insulnted  wire  were 
mounted  about  their  centres.  These  coils  were  connected  in  scrios 
with  one  another  and  with  a  Graonot  fiuxmetcr,  and  wore  oppositely 
wound  HO  that  any  variations  in  the  intensity  of  the  earth's  field 
prodaced  no  effect  on  the  fluxmoter.  One  of  the  rods  rcmainnd 
at  re«t ;  while  the  other,  mouated  in  a  region  in  which  the  earth's 
magnetic  Intensity  was  cumpcn^atod  by  an  oleotrlc  current  flowing 


in  a  very  large  coil,  was  alternately  rotated  by  an  air  motor  and 
brought  to  rest,  the  change  of  flux  for  different  speeds  and 
different  directions  of  rotation  being  determined  by  the  lluxmeter. 
The  fluxmeter  was  compensated  for  extraneous  electromotive 
forces,  and  was  read  by  mirror  and  scale  to  01  mm.  at  tho  scale 
distance  8  metres.  After  all  suspected  sources  of  systematic  error 
were  eliminated,  an  effect  was  left  corresponding  precisely  with 
that  predicted  by  the  above  theory  and  inexplicable  on  any  other 
theorjy  hitherto  proposed.  The  intrinsic  magnetic  intensity  of 
rotation  per  unit  speed,  and  the  change  of  flax-density  at  the 
centre  of  the  iron  rod  per  unit  speed,  were  found  to  be  .31  x  10  " 
gans?/B  p.s.  and  lH  x   10  '  maxwellf/jm  -  per  e.p.s.,  respectively. 

It  19  not,  of  course,  possible  to  obtain  iron  rads  entirely  free 
from  magnetisation,  and  observations  were  always  made  on 
changes  of  residual  flux.  Together  with  the  change  of  flax  pro- 
portionable to  the  angular  velocity,  the  effect  being  looked  for, 
another  change,  proportional  to  the  square  of  the  angular  velocity, 
was  found  and  traced  to  the  radial  expansion  of  the  rod  produced 
by  rotation. 

The  intensity  of  magnetisition  per  unit  speed  produced  at  the 
centre  of  the  iron  rod  was  about  15  x  10  'j  c.G.s.  unit  per  R  p.s. 
IE  the  rod  had  been  rotated  at  the  speed  of  the  earth,  viz.,  1/86,400 
R.p.s ,  its  intensity  of  magnetisation  would  have  been  about 
2  X  10  '"  that  of  the  earth,  and  still  less  if  the  shape  had  been 
spherical.  This,  however,  does  not  prove  that  even  a  very  large 
part  of  the  earth's  magnetisation  may  not  be  due  to  the  effect  in 
question,  as  we  are  entirely  ignorant  of  the  magnetic  properties  of 
all  substances  under  the  conditions  prevailing  within  almost  the 
whole  of  the  earth.  Schuster  has  pointed  out  that  an  effect  of 
this  kind  may  explain  both  the  mean  magnetisation  of  the  earth 
and  the  secular  variation  as  well.  It  seems  more  likely,  however, 
that  a  large  part  of  terrestrial  and  solar  magnetisation  is  due  to 
other  causes,  such  as  the  outward  radial  displacement  of  electrons 
by  centrifugal  and  thermionic  action. 

We.stern   Electric   ( o.'s   Disaster. — The  catastrophe 

which  occurred  on  July  24th  in  Chicago,  when  the  steamer 
Eastland  capsized  in  the  Chicago  River  with  many  thousand 
excursionists,  resulted  in  a  known  death  roll  of  Western  Electric 
employes  of  446,  with  289  employes  still  missing.  The  Western 
Electric  Co.  made  provision  for  the  relief  of  the  stricken  families. 
Ou  January  Ist,  1913,  a  lO-million-doUar  fund  set  aside  by  the 
American  Telephone  and  Telegraph  Co.  for  pensions,  sick  benefits 
and  life  insurance  for  the  17.5,010  employes  of  the  Bell  system 
became  available.  Under  the  plan  inaugurated,  the  beneficiaries 
of  all  employes  of  more  than  10  years'  standing  who  die  by  sick- 
ness or  accident  occurring  outside  the  employment  of  the  Western 
Electric  Co.  will  receive  an  amount  equal  to  one  year's  pay,  and 
beneficiaries  of  those  between  five  and  10  years'  sbanding  will 
receive  one-half  of  one  year's  pay,  the  maximum  payment 
being  $2,000.  It  is  also  provided  that  beneficiaries  of  all  employes 
killed  in  performance  of  work  for  the  company  are  entitled  to 
three  years'  wages,  the  total  amount  not  to  exceed  $-5,000.  In 
addition  to  the  fund  that  is  thus  made  available,  Mr.  H.  B.  Thayer, 
president  of  the  Western  Electric  Co.,  announced  a  further  con- 
tribution of  $100,000  toward  the  reliff  fund.  While  no  figures 
have  been  compiled  regarding  the  amount  of  insurance  benefits 
which  will  be  paid  out  of  the  company's  innd,  a  conservative 
estimate  places  it  at  S200,000.— A'/crtHcrt/   World. 

Electrical  Trades  Waaes  Arbitration. — The  award  of 

the  Arbitrator,  Sir  David  Harrel,  in  connection  with  the  recent 
arbitration  proceedings  between  the  Electrical  Trades  I' oion  and 
the  London  Electrical  Masters'  Associa'.iop,  was  issued  on  Friday 
last  week.  It  authorises  an  increase  of  id.  per  hour,  which, 
together  with  the  advance  of  Id.  per  hour  which  was  made  last 
year,  makes  a  total  increase  of  1  Jd.  per  hou^  for  e'ectrioal  wiremen 
and  fitters  in  the  London  district  in  about  L'l  months.  The  award 
reads  as  follows  :  — 

On  March  9lh,  1915,  application  was  made  by  the  London 
District  Secretary  of  the  Electrical  Trades  Union  to  the  London 
Electrical  Masters'  Association  for  an  advance  of  wages  from 
lOJd.  to  Is.  per  hour,  and  a  reduction  of  the  working  hours  to  48 
per  week. 

The  Employers'  Association  intimated  that  they  were  unable  to 
accede  to  this  request,  and  these  matters  were  therefore  considered 
at  a  meeting  of  the  .loint  Committee  of  representatives  of  the 
parties  on  April  30th  and  at  a  general  meeting  of  the  Electrical 
Masters'  Association  on  May  lOth,  but  no  agreement  was  arrived 
at  on  these  questions. 

(In  .liine  10th  application  was  made  to  the  Chief  Industrial  Com- 
missioner by  tho  secretary  of  the  men's  Union  for  the  appointment 
of  an  Arbitrator  to  decide  upon  the  application  for  an  advance  of 
wages  from  lojd.  to  Is.  per  hour  for  electrical  wiremen  and  fitters 
with  pro  ratii  advances  to  electricians'  labourers  and  assistantfi, 
it  being  subsequently  exp'ained  that  the  t|ueation  of  the  reduction 
of  hours  was  unro^ervcdly  withdrawn. 

After  some  negotiatidos,  the  Employers'  Association  concurred 
in  the  reference  of  the  matter  to  arbitration,  and  the  Chief 
Industrial  Commissioner  having  appointed  me,  Divid  Harrel,  to  act 
as  arbitrator  in  the  m  vtter,  I  heard  representatives  of  the  parties 
on  August  Bth. 

After  giving  carcfal  consideration  to  tho  statements  and  argn- 
monts  made  before  me,  I  hereby  nwnrl  that  the  existing  rate 
shall  bo  raised  from  lOJd.  to  1 1  |  1.  per  hour,  with  /mi  rafa  advances 
to  electricians'  labourers  and  assistants,  such  advanced  rate  to 
come  into  operation  as  from  tho  beginning  of  tho  fir^t  pay  day 
following  tho  dato  hereof,  and  tho  advanco  now  awarded  to  be 
regarded  as  war  wages  and  recognised  as  duo  to,  and  dependent  on, 
the  existence  of  the  abnormal  conditions  now  prevailing  in  con- 
sequence of  the  war. 
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Tlirougili   Business    Eyes.— The  ill-effects  that  may 

attend  a  sudden  cnttingr  down  of  expenditure  on  advertisements 
were  discussed  last  week  by  Mr.  H.  E.  Morgan,  of  Messrs.  W.  H. 
Smith  &  Sons.  To  a  London  news  agency  representative  he 
declared  that  expenditure  on  advertising:  in  these  chanoring  and 
critical  times  was  a  matter  requiring  the  greatest  consideration. 
It  was  as  reckless  to  apply  the  brake  suddenly  as  it  was  to  spend 
unwisely.  It  was  necessary  to  adjust  expenditure  to  the  conditions 
which  might  prevail  at  any  given  time. 

While  this  was  sound  business,  the  complete  stoppage  of  adver- 
tising was  utterly  unsound.  Goodwill  was  an  asset,  and  was  only  to 
be  kept  alive  if  it  was  fertilised,  and  the  loss  incurred  by  stopping 
most  kinds  of  advertising  would  be  greater  than  the  loss,  if  any, 
incurred  by  continuing. 

"  The  manufacture  and  sale  of  articles  in  those  huge  quantities 
which  make  for  the  most  economical  production,"  he  asserted,  "is 
only  possible  in  the  present  day  with  advertising.  Advertising 
is  the  cheapest  form  of  distribution.  The  specially  made  non- 
advertised  article  is  really  a  luxury  and  is  losing  ground.  Adver- 
tising is  a  national  economy,  replacing  as  it  does  the  human 
salesman.  When  distribution  can  be  achieved  by  the  use  of  the 
printed  word,  the  human  salesman  can  be  released  for  national 
duties." 

Volunteer  \otes.— Exgixeering  Institutions'  Volux- 

TEEE  Teainisg  CoBFS.—  Coiiipany  0;'(ic/.s.— By  Lieut.-Col.  C.  B. 
Clay,  V.D.,  Commandant,  for  week  ending  August  28th,  1915. 

Monday,  Wednesday  and  Friday.— Drills,  6.30  and  7.30  p.m. 

AppUcationfor  A'/jniiwicw?.— AH  applications  for  enrolment  should 
be  sent  to  the  Commandant,  Marconi  House,  Strand,  from  whom 
all  particulars  can  be  obtained. 

E.  G.  Fleming, 
Company  Commander  and  Acting  Adjutant. 

Good  work  is  being  done  by  the  various  sections  of  the  Corp?, 
both  in  drill  and  in  the  special  technical  work  under  the  staff  of  the 
London  Electrical  Engineers  (T.F.),  for  which  this  Corps  has  been 
organised.  Arrangements  for  the  use  of  a  miniature  rifle  range, 
with  rifies  and  instructor,  are  being  completed,  so  that  members 
will  be  able  to  teki  rifle  practice  at  any  hour  of  the  day  most 
convenient  to  themselves. 

Keornits  will  be  welcome  from  all  those  who  are  willing  to  fit 
themselves  by  training  for  mUitary  engineering  work  ;  it  is  not 
necessary  that  they  should  be  members  of  one  of  the  Engineering 
Institutions,  although  the  Corps  has  been  organised  primarily 
among  the  membership  of  the  Institutions,  and  applications  from 
men  with  an  engineering  bent,  even  if  in  other  occupations,  will  be 
entertained.  Applications  should  be  addressed  to  Lieut.-Col.  C.  B. 
Clay,  Marconi  House,  Strand. 

3bd  Batt.  (Old  Boys)  Central  London  Regiment  (Volun- 
TEEBs).— Battalion  Orders  by  Colonel  S.  G.  Grant  (Officer  Com- 
manding), Thursday,  August  19th,  1915  ; — 

Week-end  Pararfe.».— Saturday.— The  Battalion  will  parade  as 
strong  as  possible  at  Cumberland  Gate,  Regent's  Park,  at  2  30  p.m., 
and  proceed  by  march  route  to  Wembley,  (■;<(  Gladstone  Park. 
Rucksacks  will  be  carried.  Members  can  use  their  own  discretion 
as  to  what  they  carry  in  the  rucksacks,  but  the  total  weight  of 
these  articles  should  not  be  less  than  20  lb. 

Sunday,  7  a.m..  Reveille  ;  10  a.m..  Church  Parade  ;  10.20  a.m.. 
Parade  under  Company  Commanders  ;  2.15  p.m.,  Battalion  Parade. 

.l/i/vi/'i-cy.— Bisley  Targets.— Sunday,  22nd  inst.  Men  who  have 
sent  in  their  names  will  report  themselves  to  Sergt.  Cotter  at  the 
Barrier  of  No.  9  Platform,  Waterloo  Station,  at  10.45  a.m.  Dress  : 
Uniform  with  Rifle  and  Sidearms.  Men  are  recommended  to  take 
their  lunch  with  them. 

There  will  be  no  shooting  at  Bisley  on  Satuiday,  21st  inst. 

Acton  Range.— Saturday,  the  2l8t  inst.,  at  2.30  p.m.  Shooting 
for  all  Companies.  Names  to  be  in  by  Friday  evening.  Tuesday 
next,  the  24th  inst.,  at  2.30  p.m.  Shooting  for  aU  Companies. 
There  will  be  no  shooting  at  Acton  on  Thursdays,  until  further 
notice. 

A.  G.  Joinek,    Captain  and  Adjutant. 

l,ead. — Keports  on  the  lead  market  from  Messrs.  .Tames 
Forster  &  Co.  show  a  slight  decline  in  price  on  the  first  week, 
arrivals  being  heavy.  Messrs.  G.  Cawson  advise  that  American 
quotations  were  still  above  London  parity.  On  the  second  week 
there  was  a  considerable  fall,  the  price  opening  at  £23  58.,  and 
being  as  low  as  £20  Ss.  on  August  12th.  It  recovered  los.  by  the 
end  of  the  week.  This  fall  was  due  to  supplies  coming  in  freely, 
and  promoted  a  good  business.  The  American  market  is  lower, 
but  still  30b.  to  £2  above  London  parity.  Supplies  from  Mexico 
are  not  looked  for  at  present,  the  situation  being  still  too  unsettled. 
Improvement  in  price  is  anticipated  after  the  heavy  selling  both 
by  speculators  and  importers. 

Messrs.  Robert   Haniiuond  it  Son.— In  a  circular 

letter  announcing  the  death  of  their  senior  partner,  Mr.  Robert 
Hammond,  Messrs.  Robert  Hammond  &  Son  state  that  it  is  the 
intention  of  the  firm  to  carry  on  the  practice  under  the  old  name 
and  at  the  same  address  (64,  Victoria  Street,  Westminster).  Pend- 
ing the  return  to  civil  life  of  the  junior  partner.  Captain  R.  W. 
Hammond,  now  on  active  service,  Messrs.  Preece,  Cardew,  Snell 
and  Rider  have  kindly  undertaken  to  execute,  on  behalf  of  the 
firm,  all  work  now  in  hand,  and  any  future  work  which  may  be 
entrusted  to  the  firm. 

Apiioiutiueuts  Vacant.— Handy  man,  for  overhead 
trolley  line,  &c.,  for  Dover  Corporation  Tramways ;  pupil  for 
Bainsley  Corporation  Electricity  Works.  Particnlara  are  given  in 
oar  advertisement  pages. 


fatality. — In  connection  with  the  death  from  electric 
shock  of  a' Halifax  tramway  car  cleaner,  Archibald  Hemingway, 
to  which  reference  was  made  last  week,  the  evidence  given  at  the 
inquest  showed  that  Hemingway  was  at  work  on  the  top  of  a  car, 
and  when  found  was  in  a  state  of  collapse,  with  one  hand  fast 
between  the  trolley  standard  and  the  spring  bolt,  and  the  other 
clutching  the  outer  rail  of  the  car.  The  man  was  released  and 
artificial  respiration  tried  without  success. 

Mr.  Galloway,  tramway  engineer,  agreed  that  the  conditions 
indicated  a  defect  in  the  car,  and  suggested  that  when  out  during 
the  previous  night  the  trolley  head  had  been  struck  by  lightning 
during  a  thunderstorm,  with  the  result  that  the  earth-wire  and 
insulation  of  the  standard  were  destroyed  ;  under  such  conditions 
Hemingway  would  receive  a  .".00-volt  shock  when  touching  the 
standard  and  hand-rail  at  the  same  time.  No  such  accident  had 
previously  occurred  at  Halifax,  and  he  agreed  that  the  defect 
would  have  been  detected  if  the  car  had  been  previously  examined, 
which  was  scarcely  practicable.  As  a  precaution,  it  would  be 
possible  to  remove  the  trolley  head  from  the  wire  and  work  with 
the  shed  lights  when  cleaning  on  an  open  top  deck,  but  the  car 
lights  were  essential  for  inside  car  work.  After  a  lengthy  inquiry, 
the  jury  returned  a  verdict  of  '  Accidental  death." 

Royal   Society  of  .4rts.— -Mr.    R.   Le  Neve   Foster 

has  presented  the  Society  with  a  donation  of  £140  for  the 
purpose  of  founding  a  prize  in  commemoration  of  his  father, 
Mr.  Peter  Le  Neve  Foster,  who  was  secretary  of  the  Society 
from  18.".3  to  1879,  and  the  Council  has  determined  to  offer 
the  prize  for  a  paper  on  "Zinc,  its  Production  and  Industrial 
Applications."  The  prize  will  consist  of  a  sum  of  £10  and 
the  Society's  silver  medal.  Intending  competitors  should  send 
in  their  papers  not  later  than  December  31st,  1915,  to  the 
Secretary  of  the  Royal  Society  of  Arts,  Adelphi,  London,  W.C, 
from  whom  particulars  can  be  obtained. 

Copper. —Stocks  in  friendly  countries  continue  to  in- 
crease slowly.  Messrs.  H.  R.  Merton  &  Co.'s  statistical  report  for 
the  fortnight  ending  August  14th,  1916,  shows  English  stocks 
24  389  tons,  against  23,959  tons  for  the  end  of  July,  and  compared 
with  16  778  on  July  15th,  1914.  French  stocks  are  5,554  tons,  and 
the  total  European  visible  supply  is  41,716.  This,  however,  includes 
3,973  tons,  a  pre-war  figure,  allotted  to  Hamburg  and  Bremen. 
'  Detailed  supplies  show  arrivals  from  North  America,  low  ;  Spain 
and  Portugal,  high  ;  "  other  countries,"  equal  to  pre-war  average  ; 
shipments  from  Chile  just  below  pre-war  average  ;  and  Australian 
shipments  for  the  fortnight  1,00(1  tons,  against  pre-war  average 
1  655  tons.  Total  deliveries,  if  not  exceeded  in  the  coming  fort- 
night, will  be  about  equal  to  those  of  February,  1915,  i.e.,  a  good 
deal  higher  than  for  August,  1914. 

The  total  deliveries  for  the  year  completed  July  31st,  1915, 
amounted  to  384,749  tons,  against  570,969  tons  for  the  preceding 
year.  As  the  figures  in  most  cases  refer  to  European  arrivals,  it  does 
not  necessarUy  follow  that  the  decrease  is  all  in  friendly  countries. 
IiKluiries.— Makers  of  Edison,  Gohath,  and  other  screw- 
type  lampholders  are  urgently  inquired  for.  Large  orders  are  to  be 
placed.  A  machine  to  compress  the  graphite  and  manganese 
cylinders  on  the  carbons  of  dry  cells  is  inquired  for. 


OUR    PERSONAL    COLUMN. 

The  Editors  invite  electrical  engineers,  wivetlier  competed  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electbical  Review  posted  as  to  their  movements. 


Central  Station  Officials.— iMb.  W.  Baery  AoAiis 

has  resigned  his  position  with  the  Barcelona  Traction,  Light  and 
Power  Co.,  and  has  joined  the  staff  of  the  Rio  Tinto  Co.,  Ltd. 
His  address  in  future  will  be  c/o  Rio  Tinto  Co.,  Huelva,  Spain. 

Mb.  F.  H.  Lowe,  shift  engineer  at  the  King's  Lynn  Corporation 
electricity  works,  has  joined  the  Forces. 

At  Holy  Trinity  Church,  Exmouth,  on  August  8th,  the  marriage 
took  place  of  Mb.  W.  J.  Oxenham,  engineer  and  manager  to  the 
Lannceston  and  District  Electric  Supply  Co.,  Ltd,,  and  Miss  A.  E. 
Ferris,  daughter  of  the  late  Mr.  E.  G.  Ferris,  of  The  Strand, 
Exmouth. 

The  Greenock  Corporation  Electricity  Committee  has  recom- 
mended an  increaEC  of  £100  in  the  salary  of  the  engineer,  Mr.  Frank 
H.  Whysall.  Mr.  Whysall  was  appointed  a  year  ago,  and  his  first 
financial  report  shows  a  surplus  of  about  £10,000. 

Me.  a.  E.  Wilson,  deputy  city  electrical  engineer,  Bristol, 
having  been  selected  by  the  War  Office  for  the  appointment  of 
Electrical  Engineer  to  the  Chief  Engineer,  Southern  Command,  has 
resigned  his  present  appointment  and  takes  up  his  new  duties  at 
Salisbury  on  the  23rd  inst. 

Ti-amway  Officials.— Inspector  W.   F.  Richardson, 

of  the  Birmingham  tramway  department,  has  received  a  commis- 
sion in  the  18th  Service  Battalion  of  the  Middlesex  Regiment.  He 
was  in  the  Army  for  some  years,  and  left  as  a  Colour- Sergeant, 
joining  the  Tramway.  He  rejoined  last  August,  and  was  appointed 
drUl  instructor  to  the  3rd  City  Battalion  at  Moseley  College.— 
Birminqham  Daily  Post.  a,  •  ,     ■     t.\.    -m 

Mb  Henby  Mattinson,  one  of  the  chief  omciaU  in  tne  Man- 
chester Corporation  tramway  department,  has  obtained  a  oommw 
sion  in  the  Royal  Engineers. 
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General. — Sergt.  .Tamks  Jackson,  of  the  Berwickshire 
Territorials,  who  was  eleotrioian  to  the  Earl  of  Home,  at  Ilirsel, 
has  been  wounded  in  action. 

At  Illo?an  (Cornwall)  on  Angust  7th,  the  marriage  took  place 
of  Mu.  J.  G.  Mknicer,  late  chief  electrician  at  South  Orofty  mines, 
and  now  in  the  Royal  Flying  Corps,  and  Miss  Ida  Kate  Bath,  of 
Trelowith. 

Mr.  Samuel  Lemon,  who  has  warrant  rank  as  a  telegraphist  on 
the  patrol  ship  Al.su/ieni,  the  flaership  of  Rear  Admiral  de  Chier, 
has  been  awarded  the  Distingrnished  Service  Cross.  He  lives  at 
Fleetwood,  and  was  formerly  in  the  telegraph  office  at  the  Fleet- 
wood Railway  Station.  Later  he  became  a  wireless  operator,  first 
on  the  89.  \'iki)ii/,  and  then  on  the  ss.  Alxa/in/t. 

Captain  Hebbebt  Bailet,  electrical  engineer,  who  has  been 
wounded  in  action  in  the  Dardanelles,  fornerly  lived  at  Blackburn, 
but  on  the  outbreak  of  war  was  in  China.  He  returned  to  this 
country  and  resumed  his  association  with  the  Territorials,  being 
at  once  appointed  Captain  and  Adjutant  of  the  3/1  East  Lancashire 
Regiment.  He  went  out  with  a  draft  of  men  to  the  Dardanelles 
about  a  month  ago. 

Me.  Walter  Lanqdon-Davies,  well  known  as  one  of  the 
pioneers  of  the  single-phase  induction  motor  (who  is  not  to  be 
confused  with  a  member  of  the  Union  of  Democratic  Control  of 
similar  name),  has  returned  from  Vancouver,  B.C.,  where  he  has 
been  for  some  years  laboratory  superintendent  over  the  lines  of  the 
British  Columbia  Electric  Railway  Co.,  and  has  taken  an  office  at 
7,  Quality  Court,  Chancery  Lane,  W.C.  He  is  developing  a  new 
patent  arc  welder. 

We  are  informed  that  ftrtt.  J.  F.  Shipley  has  taken  up  the  posi- 
tion of  engineer  to  Messrs.  Graham,  Rowe  &  Co.,  of  Liverpool. 

Mr.  Chas.  Roland  Bobaon-Muller,  electrical  engineer,  residing  at 
"Chevening,"  11.  Park  Drive,  Hampstead,  announces  in  the  London 
6a:ette  that  on  .luly  8  th  he  renounced  the  surname  of  Robson- 
MnUer,  and  adopted  the  name  of  Chas.  R.  Robson. 

Roll  of  Honour. — Mr.  8.  J.  Daniels,  who  was  an 

insttument  maker  at  the  Marconi  Works  at  Chelmsford,  has  died 
at  Maiti  whilst  on  active  service.  Last  October  he  joined  the 
R  jyal  Engineers  Wireless  Signal  Section,  and  left  for  the  Dardan- 
elles about  10  weeks  ago. 

Rifleman  Geo.  Booth,  of  the  9th  Battalion  King's  Royal  Rifles, 
who  was  on  the  electricians'  staff  at  Creswell  Colliery,  and  was 
trained  at  Sheffield  University,  has  been  killed  in  action. 

The  death,  from  wounds  received  at  the  Dardanelles,  nf  Me. 
W.  A.  B.  KiEWAN  Wabd,  was  recently  announced.  Mr.  Kirwan 
Ward  commenced  his  business  career  with  the  National  Telephone 
Co.,  subsequently  joining  the  Constantinople  Telephone  Co.,  where 
he  remained  until  October,  1913.  He  was  next  associated  with 
the  Rslay  Automatic  Telephone  Co.  (then  called  the  Betulander 
Automatic  Telephone  Co.),  and  was  for  some  time  employed  in 
London  and  in  France  in  connection  with  the  installation  erected 
Id  the  Bois  de  Boulogne.  On  the  outbreak  of  war  he  was  called 
up  to  serve  with  his  company,  in  which  he  held  the  rank  of  second 
lieutenant,  and  about  six  weeks  ago  was  ordered  to  Alexandria, 
with  a  view  to  joining  the  Mediterranean  Force  in  the  Dardanelles. 
He  was  very  popular  with  the  stafif  with  whom  he  served,  and  will 
be  remembered  by  some  of  the  Marconi  staff  as  the  representative 
of  the  Relay  Co.  in  the  competition  for  the  Tennis  Challenge  Cup. 

Private  Herbert  Smith,  of  the  15th  Manchester  Regiment,  of 
E  :cles,  who  has  died  from  wounds  received  in  the  fighting  at  the 
Dardanelles,  was  a  draughtsman  in  the  employ  of  Messrs.  Eckstein, 
H;ap  A;  Co.,  electrical  engineers,  Manchester. 

Obituary. — Much  sympathy  has  been  expressed  with 
Mr.  W.  H.  Milleb,  the  Fleetwood  Council's  electrical  engineer, 
in  the  loss  of  his  wife.  Mr.  and  Mrs.  Miller  were  on  a  motoring 
holiday  when  Mrs.  Miller  was  taken  ill  and  had  to  return  home 
by  train.     She  was  37  years  of  age. 

We  regret  ta  record  that  Mb.  Thw^.  L.  Helt.yak  of  King 
Street,  Hammersmith,  electrical  engineer  and  contractor,  who 
retired  four  years  ago,  died  on  August  13th  after  an  operation. 
He  had  been  connected  with  the  electrical  trades  for  very  many 
years,  and  was  well  known  amongst  electrical  men. 

Mr.  J.  A.  Seaoeb.  -With  great  regret  we  announce  the  death  of 
Mr.  .1.  A.  Seager,  B.Sc,  of  Bristol,  who  for  many  years  was  a  regular 
and  valued  contributor  to  our  pages,  and  a  personal  friend  whom  we 
held  in  high  esteem  Mr.  feeager  was  theson  of  theRev.  .Ino.Seeger, 
of  Truro.  For  some  years  he  was  lecturer  in  electricity  at  Notting- 
ham University,  and  afterwards  he  was  employed  on  the  staff  of 
the  Charing  Cross  and  Cit.v  Electricity  Supply  Co.  at  their  Bow 
generating  station.  Later  he  joined  the  Newcastle  and  District 
Klectric  Supply  Co.,  taking  charge  of  their  publicity  department  ; 
in  this  capacity  ho  edited  the  '/'i/wsiilr  Piitim'r,  and  much  of  the 
publioity  literature  of  the  company.  In  191 1  be  went  to  Bristol, 
and  took  up  an  appointment  with  the  United  Stone  Firms.  He 
became  an  Associate  of  the  Institution  of  Electrical  Engineers  in 
1900.  He  was  an  able  and  prolific  writer  on  engineering  subjects, 
and  his  "Simple  .Stories."  which  he  contributed  to  our  columns 
over  the  pseudonym  of  "  InnocenH,"  were  characterised  by  a  gentle 
satire  and  a  keen  sense  of  humour  which  rendered  them  excep- 
tionally enjoyable.  As  he  rarely  wrote  over  his  own  signature, 
the  readers  of  the  Elkotrioal  Kkview  and  other  technioal 
journals,  both  British  and  American,  for  which  ho  wrote,  are  not 
aware  of  the  extent  to  which  engineering  literature  is  indebted  to 
his  pen.  Modest  and  unansuming  to  a  degree,  ohecry  and  witty  in 
conver«ation,  and  of  untiring  industry,  he  was  a  friend  whom 
wc  could  ill  spare,  and  we  tender  our  sinuerc  sympathy  to  bi« 
relatives. 


NSW    COMPANIES    REGISTERED. 


Patent  Lighlinj^  Co.,  Ltd.  {141,238).— This  company  was 

registered  on  August  lOlh,  with  a  capital  o\  £\W  in  £1  shares,  to  carry  on 
the  business  of  manufacturers  of  and  dealers  in  appliances  connected  with  the 
lighting  or  heating  (by  gas,  electricity,  or  otherwise)  or  ventilating  of  railway 
carriages,  tramcars,  ships,  boats,  buoys,  buildings,  etc.  Power  is  also  talien 
to  manufacture  munitions,  etc.  The  subscribers  (with  one  share  each)  arfr  : 
A,  Hall,  J. P..  D.L.,  Harkwav  House,  near  Royston,  Herts.;  C.  P.  Whitcombe, 
IJurward  House,  Kensington  Court,  W.,  civil  engineer;  K.  C.  Fairholme. 
Nether  Hale.  Hathersage,  Derbyshire,  civil  engineer;  D.  M.  Leslie,  49,  Charing 
Cross,  S.W.,  bank  clerk;  J.  Russell,  15,  Victoria  Street,  S.W.,  M.lnst.C.IC; 
a.  A.  Butler,  13,  l--enchurch  Uuildings,  E.G.,  wine  merchant:  F.  R.  C.  Worsley, 
28,  St.  George's  Road,  S.W.,  secretary,  public  company.  Minimum  cash  sub- 
scription, 20  per  cent,  of  the  shares  offered  to  the  public.  The  number  of 
directors  is  not  to  be  less  than  three  or  more  than  seven;  the  first  are  W.  K. 
Rickman,  A.  Hall.  C.  I'.'  Whitcombe.  and  F.  C.  Fairholme.  Qualification.  ;^1U. 
Remuneration,  ;£,*1,050  to  ;£,'!, 550  per  annum  (according  to  dividends)  divided 
between  them.  The  Board  of  Trade  has  authorised  the  acquisition  by  this 
company  of  the  undertakings  of  Pintsch's  Patent  Lighting  Co..  Ltd.,  and 
Pintsrh's  Electric  Manufacturing  Co.,  Ltd.,  the  books  and  documents  of  which 
are  liable  to  inspection  under  Section  2  (2)  of  the  Trading  with  the  Enemy  Act, 
19U.  Registered  by  Blyth,  Dutton,  Hartley  &  BIyth,  112,  Gresham  House, 
Old  Broad  Street,   E.C. 

Killorglin  Electric  Lij^ht  and  Power  Co.,  Ltd.  (4,268).— 

This  company  was  registered  in  Dublin  on  August  11th,  with  a  capital  of 
;t;i,650  in  £\  shares,  to  carry  on  at  Killorglin,  Co.  Kerry,  the  business  of  an 
electric  supply  company  in  all  it  branches.  The  subscribers  are:  J.  Diggan, 
Killorglin.  merchant,  25  shares;  D.  M.  O'Sullivan,  Killorglin.  merchant,  50 
shares;  D.  Murphv,  Killorglin,  merchant,  25  shares;  W.  Crowley,  Killorglin, 
meichant,  60  shares.  T.  O'Donnell,  Killorglin.  merchant,  25  shares;  P.  J, 
O'Shea,  Killorglin.  merchant,  40  shares;  J.  O'Regan,  Killorglin,  merchant,  25 
shares.  The  number  of  directors  is  not  to  be  less  than  three  or  more  than 
seven;  the  first  are  D.  M.  O'Sullivan,  D.  Murphy,  J.  O'Regan,  J.  Diggan,  \V. 
Crowley,  T.  O'Donrell,  P.  O'Shea,  and  E.  L.  Cantwell.  Qualification,  £2S. 
Remuneration  as  fixed  by  the  company.  Registered  oflice :  Power  House, 
Killorglin,    Co.     Kerry. 

Industrial  Invention,   Ltd.  (141,222). — This  company  was 

registered  on  August  8th,  with  a  capital  of  £3MW  in  £1  shares,  to  carry  out 
experiments  and  research  work  chiefly  in  the  direction  of  deposition  of  metals 
and  utilisation  of  waste  products.  The  subscribers  (with  one  share  each)  are  : 
K.  H.  Skimmell.  30a.  Glenfield  Road,  Balham,  S.W.,  clerk;  J.  Camp,  14, 
Serjeants'  Inn.  E.C,  registration  agent.  Private  company.  The  first  directors 
are  not  named.  Solicitor  :  T.  H.  Goodwin,  10,  Basinghail  Street,  E.C.  Regis- 
tered  by  C.  Doubble,  14,  Serjeants'   Inn,  E.C. 

Electric   Safety   Hoists,    Ltd.    (141,264). — This   company 

was  registered  on  August  13th,  with  a  capital  of  ;£500  in  £\  shares,  to  take 
over  the  business  of  a  dealer  in  patent  electric  safety  hoists  and  all  electrical 
appliances,  manufacturer  and  equipper  of  electrical  plant,  machinery  and 
stock,  manufacturars'  agent,  electrical  ?-«d  mechanical  engineer,  etc.,  carried 
on  by  A.  H.  Colley  at  Seaton  Building,  Water  Street,  Liverpool,  as  the  "Star 
Electrical  Co."  The  subscribers  (with  one  share  each)  are:  A.  H.  Colley,  17, 
Water  Street,  Livcrpottl,  electrical  engineer;  L.  H.  Wright,  24.  Water  Street, 
Liverpool,  biscuit  manufacturer  and  miller;  E.  C.  Marriatt,  Patterdale,  Eger- 
ton  Park.  Rock  Ferry,  Cheshire,  electrical  engineer.  Private  company.  The 
number  of  directors  is  not  to  be  less  than  two  or  more  than  five;  the  first  are 
A.  H.  Colley  (permanent  managing  director)  and  L.  H.  Wiight.  Qualification. 
£;M.  Remuneration  as  fixed  by  the  company.  Solicitor  :  R.  B.  Jones,  50, 
Sir  Thomas  Street,  Liverpool.  Secretary  :  Elsie  M.  Colley.  Registered  office  ; 
Seaton   Buildings,    17,    Water   Street,    Liverpool. 

"  Ballantyne  "  Submarine^Craft  Detector  and  Telegraphs. 

Ltil.  (9,452).— This  company  was  registered  in  Edinburgh  on  .August  12lh. 
with  a  capital  of  £500  in  115  preference  and  350  ordinary  shares  of  £\ 
each  and  700  deferred  shares  of  Is.  each,  to  provide  for  making  and  testing 
of  an  experimental  apparatus  and  acquiring  certain  valuable  inventions  relat- 
ing to  "  apparatus  for  the  detection  and  location  of  submarine  cr.ift  and 
submarine  telegraphy  between  ships  or  ships  and  shore."  and  to  carry  on  the 
business  of  experimental  engineers,  etc.  The  subscribers  (with  one  share 
each)  are  :  H.  .\.  Lamont,  4.  Annandale  Terrace,  Old  Kilpatrick,  Dumbarton, 
mechanical  engineer;  R.  Semple,  jun.,  Braeside  House,  Johnstone.  Renfrew- 
shire, mechanical  engineer.  Private  company.  The  number  of  directors  is 
not  to  be  less  than  three  or  more  than  five;'  the  first  are  J.  H.  Ballantyne, 
R.  Semple,  jun.,  and  D.  Mactaggart.  Qualification.  50  ordinary  or  SO 
deferred  shares.  Remuneration,  £5  per  annum,  or  any  sum  which  may  be 
determined.     Registered    office  :    Glasgow. 


CITY  NOTES. 


Marconi's  Wireless  Telegraph  Co ,  Ltd. 

Shx.wor  G.  M.arcdm  piesiilod.  on  Wednesday,  over  an  extrii- 
ordinai'y  general  meeting  of  the  shareholders,  held  at  Marconi 
House,  Strand,  when  the  resohition  ai^nvd  to  iit  the  ordinary 
general  meeting  for  the  alteration  of  certain  of  the  .'Vrtides  of 
AssiKjiation  was  eonfiniie<l  a.s  a  special  resohition.  The  Chair- 
JlAN  said  it  might  int^^wt  the  shareholder.s  to  know  that  wire- 
less communication  had  been  established  In'tween  tlie  United 
Statt^s  and  Japan  by  means  of  the  company's  stations  in 
.\inerica  and  the  Pacific.  That  was  yerj'  satisfactory,  us  a 
regular  commercial  service  would  stxin  be  ojiened  for  the 
receipt  of  pnhhc  mcssagi-fl,  and  it  would  also  l)e  available 
fiom  EnglamI  nVi  their  station.s  in  the  United  Stat<'s.  That 
brought  them  one  point  nearer  to  the  completion  of  thejr 
general  programme  by  means  of  which  they  were  goinji  to 
estalihsh  wireless  telegraphic  communication  between  various 
])iirts  of  the  world. 

Mather  &  IMatt.  I.t<l,  —  Interim  dividend  on  the 
ordinary  nhares  of  3  per  cent.,  Icsd  income-tax,  for  the  half-year 
to  .fnne  HOth,  bcin(f  at  the  rate  of  il  per  oent.  por  annum. 

Official  \oticcs  re  Compaiiie.s. — The  followinfj  ooni- 

panieR  will  be  struck  ofT  the  Ite^fiBter  at  the  expiration  of  thrM 
months  unless  cause  is  shown  to  the  contrary  : — 

rinlllorli'H  ninctrio  Powor  DoTolopmeiib  Bvndtoftto. 

Dimmlnit  Hwllehen. 

Duplex  RmllntnrB. 

Rlrcirlc  Hpellcr. 

Ilnriif»ll  Dontriiolnr  Co. 

Hydro. RIoctrlo  Lilt  und  Crane  Oo. 

London  Kloolrlo  Tronmonl  Oo.  (1»U). 

MKgDot  Uftlvanlilug  and  Plalinf  Oo, 


Vol.77.  NO. i,9G9, AcausT 20, 1915.]     THE    ELECTRICAL    REVIEW. 


247 


County  of  Dorset  Electric  Supply  Co.,  Ltd. 

At  the  second  ordinary  general  meeting  of  the  company,  held 
at  Moorgate  Court,  Moorgate  Place,  London,  E.G.,  on  July 
14th,  1915,  the  Chairman  (Dr.  J.  A.  Hosker)  pointed  out  that 
the  balance  sheet  to  December  31st,  191-1  (p.  181)  showed  that 
the  company's  progress  from  its  commencement  had  been 
uniformly  steady  and  satisfactory,  and  continued  on  the  same 
lines  in  .spite  of  the  drawbacks  incidental  to  the  war.  The 
cost  of  generation  due  to  the  increased  price  of  coal,  etc.,  had 
gone  up,  and  necessarily  increased  the  running  expenses. 
Again,  the  restricted  lighting  orders,  which  had  been  so 
severely  in  force  in  all  four  towns,  considerably  reduced  the 
amount  normally  used,  especially  for  shop  lighting  purposes, 
and  in  the  case  of  all  consumers  the  economy  which  bad  been 
.so  widely  practised  had  also  had  an  effect  on  the  consumption. 
In  spite,  however,  of  all  these  adverse  facti,>rs  the  company 
had  largely  increased  the  number  of  consumers,  in  fact,  dur- 
ing the  war  period  they  had  added  86  new  consumers  and 
4,S25  lamps.  June  showed  the  largest  increase  in  any  month 
since  the  four  companies  had  been  in  operation,  as  during  this 
month  lamps  to  the  equivalent  of  over  1,000  30-watt  lamps 
had  been  connected.  An  important  factor  in  the  company's 
progress  had  been  the  Dorchester  prisoners'  camp.  This  had 
recently  doubled  in  capacity,  and  if  it  were  still  in  use  during 
the  winter  its  requirements  in  the  way  of  electricity  should 
be  more  than  double  that  use<I  last  winter.  The  works  cost 
per  unit  had  been  less  than  half  the  cost  for  the  same  period 
last  year,  and  the  cxsmpany's  engineer  reported  that  he  hoped 
to  have  still  better  results  during  next  winter.  .At  Dorchester, 
for  the  month  of  January  the  generating  cost  came  out  at 
only  .tiOId.  per  unit  generated.  During  the  half-year  which 
had  elapsed  since  the  date  of  the  balance  sheet,  the  revenue 
had  materially  increased;  in  fact,  at  June  30th  the  receipts 
equalled  fully  two-thirds  of  the  total  for  the  whole  previous 
year,  while  against  a  debit  balance  of  £1W  the  company  had 
now  a  net  profit  of  £i22,  or  already  a  net  increase  for  the 
half-year  of  i'882  over  the  whole  year  of  1914.  Given  the 
proportionate  increase  for  the  next  half-year,  the  debit  balance 
of  the  previous  years  should  practically  disappear. 

The  report  was  unanimou.sly  adopted,  and  Lieut. -Col.  E.  C. 
Castleman-Smith  and  Col.  W.  H.  Baxter  (the  retiring  direc- 
tors) were  re-elected  directors  of  the  company. 


STOCKS    AND    SHARES. 


Tuesday  Evening. 

The  Stock  Exchange  is  in  a  rather  more  confident  mood. 
^\hy  this  should  be,  it  is  not  easy  to  explain,  but  the  firm- 
ness originated  with  a  sharp  fall  in  the  rate  of  exchange  for 
the  Russian  rouble.  Rightly  or  wrongly,  such  a  drop  was 
interpreted  as  meaning  that  events  in  the  Dardanelles  were 
moving  more  quickly  to  a  favourable  conclusion,  and  the 
effect  was  felt  in  practically  all  departments.  Rightly  or 
wrongly,  also,  the  impression  spreads  that  the  Austro-German 
effort  must  be  regarded  as  virtually  at  its  maximum,  and  that 
even  if  the  enemy  makes  further  progress  into  Russia,  he  will 
find  it  impossible  to  maintain  his  position,  faced  as  he  is  with 
the  possibility  of  another  winter  campaign. 

Less  superficial,  but  perhaps  quite  as  effective,  is  the  fact 
that  the  check  to  all  investment  which  was  imposed  by  the 
issue  of  the  War  Loan  at  the  end  of  last  June  is  steadily  lifting. 
Capital  is  once  more  flowing  into  normal  channels,  and,  bit 
by  bit,  securities  which  were  all  but  un.saleable  a  month  ago 
are  being  inquired  for  by  their  usual  supporters,  although, 
naturally,  at  the  lower  standard  of  values  brought  into  being 
by  the  War  Loan. 

W'hile  the  course  of  the  Russian  exchange  affords  ground 
for  .satisfaction  and  for  hope,  the  position  with  regard  to  the 
TJnited  States  exchange  is  far  from  pleasant.  Even  during 
the  past  few  business  days,  the,  exchange  has  again  moved 
sharply  against  this  country.  The  committee  formed  to 
explore  the  situation,  with  a  view  to  seeing  what  can  be  done 
to  mitigate  the  difficulties  and  complexities  ari.sing  out  of  the 
overweighted  dollar,  will  earn  the  thanks  of  the  business 
i^ommunity  the  country  through  if  they  take  such  steps  as 
will  deal  promptly  and  eft'ectively  with  th^  situation — which, 
in  point  of  fact,  is  distinctly  grave. 

Meanwhile,  there  is  this  gamble  in  all  kinds  of  industrial 
shares  which  is  taking  place  in  America,  and  so  developing  an 
insecure  internal  ba.sis  upon  which  the  expansion  of  the  United 
States  trade  has  to  rest.  The  Stock  Exchange  watches  the 
matter  with  growing  concern,  and  it  is  difficult  for  the  lay- 
man to  .see  how  a  proper  balance  is  to  be  restored  what  time 
gold  is  flowing  out  from  this  country,  with  very  little  to  cor- 
rect the  efflux  in  the  shape  of  exports  from  England  or  sale 
of  American  securities  by  British  holders. 

Mexican  securities  have  come  to  a  halt,  after  their  fairly 
rapid  rises,  and  there  is  a  little  disposition  to  wait  and  see 
what  are  likely  to  be  the  next  developments.  So  far  as  can 
be  observed,  the  pacification  proposals  do  seem  to'  be  making 
headway— certainly  slow,  but,  perhaps,  none  the  less  sure  for 
all  that— through  the  medium  of  the  United  States.  Accord- 
ingly, Mexican  Railway  stocks  are  continuing  to  advance, 
thouch  the  industrials  are  scarcely  so  good  this  week.  Mexi- 
can Light  &  Power  first  mortgage  bonds  reacted  5  points  to 
40.  but  the  other  gains  of  last  week  have  been  well  held. 

Brazilian  Tractions,  aUowiog  for  the  dividend,  are  unchanged 


at  49,  but  interest  iu  them  as  a  speculative  counter  iaa 
shifted  into  some  of  the  American  "war  specials  "—now  the 
pivots  of  the  New  York  gamble.  Brazilian  Traction  preferred 
keep  firm  about  75.  ITiere  is  a  fair  amount  of  business  doing 
in  the  bonds  of  the  various  Canadian  power  companies,  and 
Shawinigan  Water  common  .shares  are  better  ,at  119,  the 
rights  being  now  valued  alnnit  1  per  cent.  Canadian  Gejierai 
Electrics  are  about  110  for  the  common  and  lOfii  for  the  pre- 
ferred. Consolidate<l  Clas,  Electric;  Light  &  Power  of  Balti- 
more common  are  firm  at  110.  Karninistiquia  Power  capital 
.stock  has  not  changed  hands  for  neariy  four  months,  but 
Toronto  Power  debenture  stocks  are  being  dealt  in  oa  the 
basis  of  87  for  the  1918  issue  and  SO  for  the  consolidated 
guaranteed,  both  securities  carrying  4J  per  cent,  interest.- 

The  Victoria  Falls  &  Transvaal  Power  report  has  further 
stunulatod  dealings  in  the  shares,  and  the  preference  are 
comparatively  active  round  about  las.  Gd.^  while  the  ordinary 
are  called  4s.  6d.— 5s.,  and  the  5J  per' cent,  second  mortgage 
debentures  are  80. 

The  Telegraph  market  gives  some  indication  of  recoverj\ 
The  recent  pressure  to  sell  has  been  removed,  and  greater 
attention  is  being  directed  to  the  cheapness  of  the  best-class 
.stocks  in  this  .section,  such  as  those  to  which  we  have  drawn 
attention  as  having  fallen  unduly  far.  To  amplify  our  con- 
tention, it  is,  we  hope,  of  interest  to  reproduce  some  of  the 
most  stnlcmg  figures  extracted  from  the  reports  for  1914  in  the 
case  of  a  few  of  the  leading  companies.  We  will  take  first 
the  receipts,  both  gross  and  net,  for  the  past  two  years,  and 
it  will  be  noticed  that  the  compaaisons  make  a  very  favour- 
able showing  : — 

Gross  receipts.  Working  expenses..  Net  receiaU; . 

Comp.iny.  1913.  1914.  1913.  1914.  1813.  1914. 

Cuba      Subinarine  3s'.490  38,245  15,473  lfi',702  WMT  zfsiS 

Direct    Spanish    ..  36,958  55,018  19.214  20,594  17,738  34,423 

Eastern    I,4g2,844  1,646.741  685.218  786.449  777.626  859;293 

Eastern    Extension  738.129  819.583  3.54,864  364.979  383.265  454,604 

Great  Northern  ...  575.601  682.309  229,470  250,590.  346.131  431 719 

Icdo-European    ....  172.532  189.384  91.441  88.395  81.091  1001988 

\\estern      889.710  830.056  360,738  389.943  528.972  440.113 

3,914,264    4,261,336    1.756.418    1.917.652    2.157.840    2,242,683 

The  Western  Telegraph  Co.,  which  shows  a  decrease,  closes 
its  books  at  the  end  of  June,  so  the  above  figures  do  not  take 
into  account  the  effects  of  the  war.  The  Cuba  Submarine  is 
the  only  other  company  in  the  group  having  a  decrease  on 
the  year.  It  is  worth  noticing  how  working  expenses  have 
risen,  though,  at  the  same  time,  gross  receipts  have  more  than 
kept  pace  with  these. 

Dividends  for  1914  of  the  cable  companies  can  be  seen  jjy 
reference  to  our  price  lists;  and,  to  complete  the  figures,  we 
may  set  out  the  reserves,  etc..  of  the  .septet  under  examina- 
tion. Taking  the  figures  from  the  various  balance  sheets,  this 
■is  what  we  find  :  — 

Total  Boots  value      Cash  and 

Company.  capital.         Reserves,    of  cable,  etc.  investments. 

Cuba    Submarine   220,000  110.824  225.751  122,099 

Direct    Spanish     94,655  67,895  90.974  71.035 

Eastern    8.000,000  2.396.969  8.040,753  1,981.652 

Eastern    Extension    3.752.400  1.140,680  3.806,837  936,459 

Great    Northern    1.500,000  2„i.51,015  1.623.518  2.307.278 

Ir:do-European    425.000  297.067  56,316  661.220 

Western  2,897,975  2,017.232      ■  3,109,202  1.731.020 

The  above  table  shows  the  strength  of  the  financial  position 
occupied  by  the  best  cable  concerns. 

The  Marconi  group  is  much  quieter,  and  business  has  fallen 
off  considerably,  with  the  result  that  the  parent  shares  lost 
their  previous  week's  rise,  Americans  are  lowered  to  18s.  (xl., 
while  Canadians  keep  strong  at  6s.  3d.  '  •! 

In  the  market  for  home  electric  shares,  the  tone  continues 
to  be  heavy.  Westminsters,  South  Londons.  St.  James'  and 
Chelseas  are  amongst  those  that  have  given  way  from  J  to  i. 
Charing  Cross  ordinary  and  preference  are  both  ex-dividerid, 
and  have  recovered  their  deductions.  The  uncertainty-  of'out- 
look  with  regard  to  coal  is  one  of  the  reasons  that  keeps 
people  out  of  this  market,  and  another  is  the  practical  cer- 
tainty that  the  lighting  regulations  are  not  likely  to  be  relaxed, 
but,  if  anything,  will  be  made  more  stringent  as  a  result  of 
the  nocturnal  visits  from  German  gas-bags.  The  manufac- 
turing shares  are  also  somewhat  easier.  Edison  &  Swan, 
Electric  Construction,  General  Electric  preference,  for  in- 
stance, being  amongst  those  which  have  reacted.  Henley's 
Telegraph  has  declared  the  regular  interim  dividend  of  10  per 
cent.,  and  the  Telegraph  manufacturing  shares  keep  .steady.- 

The  London  &  North-Western  secured  a  success  in  its  issne 
of  ii  per  cent,  preference  stock  at  90,  the  money  being  re- 
quired in  part  for  electrification  of  suburban  lines.  Travellers 
by  the  London  &  South-Western,  by  the  way.  are  intereste<l 
to  notice  the  new  electric  stock  which  is  making  its  appear- 
ance in  different  places,  from  which  it  would  .seem  that  the 
running  of  electric  trains  is  likely  to  take  place  very  shortly. 
L'nderground  Electric  income  bonds  have  hardened  to  74J.  but 
the  "  A  "  shares  are  3d.  lower  at  5s.  9d.  Sellers  predominate 
in  Central  Jjondon  ordinary  assented  stock,  the  nominal 
quotation  being  73.  Metropolitans  and  Districts  maintain  their 
previous  prices. 

Tlie  .\rmament  section  di-splays  a  disposition  to  weaken.  a.nd 
rubber  shares  are  quiet.  With  raw  rubber  the  inerest  shade 
better,  it  is  thought  that  the  round  2s.  6d.  per  lb.  will  shortly 
be  reached  again;  in  the  meantime,  rubber  shareholders  are 
by  no  means  anxious  sellers.  The  copper  group  is  natiji;ally ' 
languid  and  dull,  in  consequence  of  the  depression  in  the  priee 
of  the  metal,  and  most  of  the  leading  shares  ^^ow  falls  QO,  |%b 
week.  "-     . 
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SHARE    LIST  OF  ELECTRICAL  COMPANIES. 


MARKET     QnOTATIONB. 


-  J 

-  i 


Hous  Bliotbioity  CoasPANiBa, 
Pnce 

Dividend,  Aug.  17, 

19U,  1916. 

Brampton  Ordinary 10  S 

do.       7  per  oent.  Pret 7  Ti 

Charing  Cross  Ordinary           . .        . .        6  4  xd 

do.       do.       do.    *i  Fret.         ..       ik  *  xd 

do.       do.  City  Pref 4j  31 

do.    4  Deb 4  80 

Chelsea        G  4g 

do.    ii  Deb 4i  88 

City  o(  London 9  13 

do.       do.    6  per  cent.  Prel.      ..6  11 

do.       do.    6  Deb.  ....                  5  100 

do.       do.    ii  Deb.          . .                 ii  85 

County  of  London          ....        . .        7  lOi 

do.       do.       6  per  cent,  Prel.  . .        6  ICA 

do.       do.        Ist  Deb 4i  90 

do.       do.       2nd  Deb 4}  86 

Kensington  Ordinary 9  6}  xd 

London  Electric 4  13 

do.       do.    6  per  cent.  Prel.      . .        6  4J 

do.       do.    4  Deb 4  80 

Metropolitan         Si  3J  :£d 

do.           4)  per  cent.  Prel.         . .        4j  3| 

do.           4§  Deb 4}  90 

do.           SlDeb 8|  70 

Bt.  James' and  Pall  Mall         ..        ..10  6| 

do.     do.     do.     7  per  cent.  Prel.       7  6? 

do.     do.     do.    Si  Deb Bi  70 

South  London       6  S2 

Bomb  Metropolitan  Pref 7  U 

Westminster  Ordinary 9  e| 

do,          4iPrel H  H 

TELBOaAFHB  AMD   TeLBPHONES. 

Anglo-Am.  Tel.  Pref 6  98 

do.             Det li  illi 

Chile  Telephone 8  61 

Cuba  Bub.  Ord 5  8| 

do.        Pref 10  16 

Eastern  Extension          7  11 

do.                4  Deb 4  79 

Eastern  Tel.  Ord 7  116 

do.           SiPret 8i  70 

do.           4  Deb 4  81 

Globe  Tel.  and  T.  Ord 6  9| 

do.               Pref 8  10 

Gt.  Northern  Tel 23  83 

Indo-European 10  CO 

Marconi       10  IfS 

New  York  Tel.  4J 4)  974 

Oriental  Telephone  Ord 10  3* 

do.                  Pref 6  IJ 

Tel.EgyptDeb 4}  80 

Dnlted  R.  Plate  Tel B  6* 

do.                  Pref 6  4| 

Weal  India  and  Pan 1  l| 

Western  Telegraph        7  lli 

do.              4  Deb 4  81 

Bomb   Baus, 

Central  London,  Ord.  Assented        ..4  73 

Metropolitan         U  23} 

do.            District Nil  14 

Underground  Electric  Ordinary        ..  Nil  U 

do.               do.      "A"    ..        ..  Nil  5,9 

do.             do.     Income         ..6  74| 

FoBBisn  Tbaus,  io. 

Anglo- Arg.  Trams,  First  Prel.          ..6)  4 

do.              3nd  Prel 6}  8) 

do.              4  Deb 4  71 

do.              4iDeb 4J  75 

do.              6  Deb 5  71 

Brazil  Tractions Si  49  xd 

Bombay  Electric  Pref 6  10 

do.            4i  Deb 4i  87 

Mexico  Trams Nil  83 

do.           6  per  cent.  Bonds      ..  —  60 

do.           6  per  cent.  Bonds      . .  —  86 

Mexican  Light  Common         ..        ..Nil  26 

do.             Pref Nil  30 

do.             1st  Bonds       ..        ..  —  40 

Adelaide  Sap,  6  per  cent.  Fret.         . ,       6  6 

do,          6  Deb 6  98 

MinuTAOiDBina  Couparibb, 

Babcock  A  Wilcox          14  2,', 

British  Aluminium  Ord.          ....       6  lA 

do.              Pref 6  18/8 

British  Insulated  Ord 16  10| 

do.           Prel 6  6 

Bmish  Westinghouee  Pref 7i  81/- 

do.       4  Deb 4  68 

do.       6  p.  lien         6  101 

Callenders 16  11 

do.       6  Prel G  4i 

do.       4i  Deb 4i  96 

Cnstner-Eellnor IB  8} 

Kdlaon  i  Bwan,  £3  pd Nil  11/- 

do,      do.      lullypaid        ..        ..Nil  1 

do.      do.      4  Deb 4  60 

do.      do.      6  %  Deb 6  60 

Electrio  OonstruclloD 6  11/- 

do.            do.         Prel 7  19/- 

Gen.  Bleo.  Prel 6  Ui 

Henley         20  14 

do.       4i  Prel 4i  41 

do.       43  Deb 4)  96 

India-Rnbber        6  8] 

Ttl«|tapbOon 90  81 

*  Allowance  made  for  dividends  being  paid  tree  of  income-tax. 


-1/- 
-1/- 
—  * 


6  14  8 
4  17  10 
6  18    6 


6  13  4 

6  10  0 

6    3  1 

4  12  3 


8  17  9 
6  19  0 
4  16     5 


6  17 

7  17 

6  12 


H  13 
6  It 
6  19 
6  IG 


6  13  4 
8    6  8 

10  18  2 

7  7  4 
R    It  4 

•8    8  8 

4  14  9 

4  14  9 

5  14  8 
7  16  0 


Waste    llrat     and     Uns     Eleotrical     dlcnoiatiiiir 

StatlonH,  Ltd.— Interim  dividend  of  2}  per  cent,  on  the  iaaucd 
ehare  ospitel  in  rcapcot  of  the  half-year  cndiuK  July  Slat,  1916, 
payable,  less  income-tax,  on  AqkubI  :<lat. 

Eiectro-Ulcaeli  and  II,v-i>rodiict.s.— Interim  dividend 

of  '.ii  per  cent,  on  preference  nharea  in  reapeot  of  yeM  to  Decern' 
ber  3 lit  next,  payable  September  let, 


It  nhould  be  remembered,  in  making  use  of  the  figures  appearing 
in  the  following  liet,  that  In  eome  cases  the  prices  are  only  general, 
and  they  may  vary  according  to  quantities  and  other  clrcumstanceB. 


Wednesday 

August  l»tli. 

CHEMICALS,  *e. 

Laleil 

Prloe, 

B^rlnlght'B 
Inc,  or  Deo, 

■  Acid,  Uydroohlorto 

pet  owl. 

a     M     Nitric 

„ 

a     „     Oxalic            

per  lb. 

a     „      Bnlphnrie 

per  owt. 

a  Ammoniac  Sal        

„ 

£49 

a  Ammonia,  Muriate  (large  crystal)  per  ton 

i'40 

a  Bleaching  powder 

,^ 

a  Bisulphide  of  Carbon 

„ 

£23 

£2  inc. 

a  Borax 

„ 

±'S:i 

a  Copper  Sulphate 

,« 

£28 

a  Lead,  Nitrate         

„ 

a      „     White  Sugar 

„ 

a      „      Peroxide 

„ 

e  Methylated  Spirit 

per  gal, 

a  Potassium,  Bichromate,  in  casks 

per  lb. 

Id.  inc. 

a  Potash,  Caustic  (88/90  %) 

per  ton 

a        M       Chlorate 

per  lb. 

a        „       Perchlorate 

„ 

1/6 

a  Potaaalnm,  Cyanide  (98/100  %) .. 

^ 

Nom. 

(lor  mining  purposes  only) 

a  Ehellac         

per  owl. 

65/- 

1  Sulphate  ol  Magnesia     . . 

per  ton 

a  Sulphur,  Sublimed  Flowers 

„ 

£li  10 

a        „        Recovered 

„ 

£8 

a        „         Lump 

^ 

£8  10 

a  Soda,  Caustic  (white  10/72  %)  . . 

„ 

a      „     Chlorate        

per  lb. 

1/2 

Id.  inc. 

a      ,,     Crystals         

a  Sodium  Blohromala,  cask! 

per  ton 
per  lb, 

45/- 
6d. 

Id.  inc. 

METALS.  *0, 

b  Alnmlnlom  Ingota,  in  ton  lots  . . 

per  Ion 

b          n          Wire,  in  ton  lots  1 

(1  to  14  S.W.G.)  ; 

»• 

b          M          Bheet,  in  ton  lots  . . 

„ 

p  Babbitt's  metal  ingots     . . 

^ 

£60  to  £291 

c  Braes  (rolled  metal  2*10 12*  basis) 

per  lb, 

1/1=  to  1/21 

c      H     Tubes  (solid  drawn) 

„ 

1/2  to  l/'Ji 

c      „     Wire,  basis 

^ 

l/lj  to  1/2J 

c  Copper  Tubes  (solid  drawn) 

^ 

1/14  to  1/Si 

(       a      Bars  (best  aeleoted) 

per  Ion 

£4  dec. 

(       H      Sheet          

£98 

£4  dec. 

r       «•     Rod 

£98 

£4  dec. 

d       „      (Electrolytic)  Bars 

£82 

£6  dec. 

d       „                 H            Bheeta     .. 

^ 

£100 

£6  dec. 

d       .                .           Bods 

£8J 

£5  dec. 

d      „                »           H.O.  Wire 

per  lb. 

lid. 

id.  dec. 

f  Ebonite  Rod           

^ 

8/- 

f       „        Sheet         

^ 

2/6 

D  German  Silver  Wire 

^ 

IdO 

b  Gntta-percha,  fine 

^ 

6/in 

A  India-rubber,  Para  fine  .. 

„ 

2/4i 

/  Iron  Pig  (Cleveland  warrants)  . . 

pet  Ion 

65/14 

luid.  dec. 

/     „    Wire,  galv.  No.  8,  P.O.  qnal, 

^ 

»  Lead,  English  Pig 

,^ 

£22 

£2  15  dec. 

£  Mercury        

per  hot, 

£18  6 

e  Mica  (In  original  oases)  small  . . 

per Ibi 

4d.  to  2/6 

a     „                „            „      mediom 

^ 

8/- 10  6/- 

an               »           „      large   .. 

^ 

6/6  10  10/6  4  up. 

0  Nickel,  sheet,  wire,  &c 

,, 

Nom. 

f  Phosphor  Bronce,  plain  castings 

^ 

1/1  to  l/3i 

0         „           >    rolled  bars  &  rods 

„ 

p         H            H  rolled  strip  &  sheet 
aPlatlnnm      

^ 

1/3J  to  l/6i 

per  01, 

d  Billolum  Bronie  Wire 

per  lb. 

1/3 

r  Bteel,  Magnet,  in  bars     .. 

per  Ion 

£80 

C  Tin,  Block  (English) 

^ 

£162 

£6  dec. 

a    „     Wire,  Nos.  1  to  16    .. 

per  lb, 

2/7 

Id.  dec. 

0  White  AnU-lrlolion  Metals 

per  Ion 

£52  to  £194 

k  Zinc,  Bh't  (Vleille  Montagne  bnd.) 

Nom, 

Qaotations  supplied  by— 


a  O.  Boor  &  Co. 

b  The  British  Aluminiam  Co.,  Ltd. 

c  Thos.  Bolton  &  Sons,  Ltd. 

d  Frederick  Smith  &  Co. 

c  F.  Wiggins  &  Bona. 

/  India-Rubber,  Outta-Percba   and 

Telegraph  Works  Co.,  Ltd.; 
g  James  &  Sbakspeare, 


h  Edward  Till  4  Co. 

/  Boiling  4  Lowe. 

k  Morris  Ashby,  Ltd. 

/  Richard  Johnson  d  Nephew.  Lid, 

n  P.  Ormiston  &  Sons. 

o  Johnson,  Matthey  &  Co,,  Lid, 

p 

r  W.  F.  Dennis  1  Co. 


Tvncsidt'     Klectrical     Develonmont     ( »,,     Ltd. — 

Interim  dividends  for  the  half-year  ended  .July  31  et,  at  the  rate 
of  I)  per  cent,  per  annum  on  the  preferred  ordinary  shares,  and 
.")  per  cent,  on  the  deferred  ordinary  shares,  payable,  less  income- 
tax,  on  August  .'list. 

\V.    T,    llenh'vs    Telciirapli    Work.s   (o,,    Ltd.— 

Interim  dividend  on  the  preference  shares  at  the  rate  of  4  J  per 
cent,  per  annum,  less  income-tax,  and  on  the  ordinary  shares  at  the 
rate  of  in  per  cent,  per  annum,  less  income-tax,  for  the  half-year 
ending  June  30th  last,  both  payable  September  1st  next. 

nclltoiiiiic  Klcctiic  Snppl.v  ( o.,  Ltd.— l>ividend  iit 
the  rate  of  7  per  cent,  jier  nnnuin,  less  inromc-tBN,  on  the  first 
cumulative  prel'erenre  shares  for  the  half-year  ending  August  Slat, 
l'.n."i.  payable  on  September  Ist. 

.idclaidr  LltTfric  Siipplv  Co..  I,td.— I>ivi<lend  at  the 

rate  of  li  per  <'ent.  per  annam,  leas  income-tax,  on  the  cumulative 
preference  shares,  for  the  half-year  ending  Auguat  31it,  191.''i, 
payable  on  September  lat. 
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EXPORTS    AND    IMPORTS    OP    ELECTRICAL    QOODS    DURING    JULY,    1915. 


The  last  completed  returns  of  electrical  export  and  import  busi- 
ness, dealing  with  the  month  of  July,  show  a  considerable 
decrease  in  values  as  compared  with  the  preceding  month. 

Thus  both  the  exports,  valued  at  £371,732,  as  compared  with 
£117,769  in  the  previous  month,  and  the  imports,  which  totalled 
£212,414,  as  against  £223,801  in  June,  reveal  a  considerable  falling 
oflE ;  the  re-exports,  on  the  other  hand,  advanced  in  value  from 
£10,778  in  June  to  £15,097  last  month. 

The  decreased  activity  in  the  exports  appears  to  have  affected 
all  sections  except  telegraphic  and  lamp  exports,  and  the  former 
of  these  was  some  £19,000  above  the  June  total. 


While  machinery  imports  fell  off  considerably,  cable,  and  tele- 
graphic and  telephonic  imports  reached  higher  values  than  in 
June. 

In  recent  times  Canada  has  turned  importer  of  various  electrical 
material  into  this  country,  while  Spain  has  for  some  months  been 
an  appreciable  source  of  electrical  carbons. 

During  the  month  Victoria  and  ladia  were  the  largest  purchasers 
from  this  country,  the  export  business  being,  however,  well 
distributed  over  the  world. 

Either  less  material  was  imported  from  the  States  than  in  June, 
and  B  jlgium  appears  again  in  the  list  of  importers. 


Registered  Exports  of  British  and  Irisli  Electrical  Goods  from  the  United  Kingdom. 


Destination  of  exports  and  conntry  consigning 
imports. 


Bassia,  Sweden,  Norway  and  Denmark 

German  West  Africa 

Netherlands,  Java  and  Dutch  Indies 

Belgium  •       •••' 

France  

Portugal  

Spain,  Canary  Isles  and  Spanish  N.  Africa... 
Switzerland,  Italy  and  Austria-Hungary  ... 
Greece,  Roumania,  Turkey  and  Bulgaria  ... 
Channel  Isles,  Gibraltar,  Malta  and  Cyprus... 

U.S.A.,  Philippines  and  Cuba  

Canada  and  Newfoundland 

British  West  Indies  and  British  Guiana     ... 

Mexico  and  Central  America  

Peru  and  Uruguay      

ChUe      

Brazil 

Argentina        

Colombia,  Venezuela,  Ecuador  and  Bolivia... 

Persia 

Egypt,  Tunis  and  Morocco 

British  West  Africa 

Rhodesia,  O.R.C.  and  Transvaal      

Cape  of  Good  Hope 

Natal 

Zanzibar,  Brit.  E.  Africa,  Manritins  k  Aden 
Azores,  Madeira  and  Portuguese  Africa  ... 
French  African  Colonies  and  Madagascar... 

China  and  Siam  

Japan  and  Korea        ...         -v"" 

India 

Ceylon 

Straits  Settlements,  Fed.  Malay  States  and 

Sarawak       

Hong  Kong      

West  Australia  

Soutti  Australia  

Victoria  

New  South  Wales       


£  £ 

1,725      2,422 


279 
26 

606 
30 

654 


Tasmania         

New  Zealand  and  Fiji  Islands 


230 

382 

115 

243 

154 

174 

319 

112 

213 

1,018 

104 

930 

1,536 

724 

135 

IGt 

18 

60 

209 

60 

2  401 

682 

300 

832 

2,013 

296 

2,930 

22 

14 

72 

36 

12 

866 

2,172 

274 

2,710 

11,712 

12 

80 

812 

672 

98 

110 

339 

158 

3,010 

849 

19  692 

1,504 

4,199 

7 

887 

1,402 

2,275 

6,674 

68,684 

5,057 
22 


3,736 
53 


I"    « 


£ 

£ 

£ 

£ 

492 

317 

2,16S 

1,743 

455 

1,031 

67 

586 

139 

281 

199 

563 

4 

... 

232 

38 

111 

189 

187 

119 

1,432 

61 

74 

56 

06 

61 

30 

68 

18 

16 

154 

119 

605 

361 

8£ 

501 

946 

797 
152 

76 

15 

129 

753 

10 

16 

... 

1,034 

1,200 

1,170 

296 

698 

711 

S94 

738 

363 

116 

61 
58 

109 

158 

505 

909 

41 

258 

18 

45 

62 

484 

4,392 

2,761 

54 

1,479 

79 

30 

888 

92 

733 

125 

24 

191 

1,532 

262 

315 

216 

21 

488 

2,262 

929 

512 

1,633 

1,156 

66 

132 

411 

104 

117 

74 

... 

843 

424 

966 

19,005 

13,191 

4,087 

12,242 

£ 

£ 

3,221 

190 

131 

S4 

6,24( 

5,434 

47 

27.n 

3,025 

29 

1594 

8 

219 

4 

5( 

643 

48S 

... 

113 

111 

437 

1,407 

460 

3,2.S3 

991 

143 

236 

326 

129 

2,689 

6,002 

0  249 

1,183 

214 

24 

215 

... 

3,685 

276 

995 

3,181 

16,273 

2  896 

459 

117 

1,117 

298 

3,195 

330 

68 

1,640 

18,286 

1,989 

12,398 

1,060 

1,025 

164 

1,429 

348 

29 
409 
23 


57 

302 

11 

14 
29 

448 
297 


49 
578 
1,414 
665 
133 
13 

109 

216 

1,369 

1,653 

68 

62 
127 

425 

32 

193 

1,621 

90 


£ 
603 


£ 
701 

"  94 

6696 

447 

16 

8,.390 

3 

82 


73 

Ul   I  1,519 
27 


Total,  £ 
Registered  Imports  into  the  United  Kingdom  of  Electrical  Goods  from  aU  Conntries. 


17 

805 
2,043 
2,498 
3,821 

420 
3,506 


33,008 


9,840 
13 
3,156 
24 
3,355 
4,500 

293 
1,799 
3,884 

195 

698 
18,100 


134 

304 

232 

59 


2  424 

5,894 

16 

160 

59 

15,869 

60 


292 
56 


468 
3,137 


12 
991 


Russia,  Norway,  Sweden  and  Denmark 

Germany  

Holland 

Belgium  

France 

Switzerland     

Italy     

Austria-Hungary        

United  SUtes 


1,117 

2,738 

17 

7,049 

688 
623 

... 

4,124 
629 

932 

1,116 

101 

1,565 

291 

228 
8,228 

781 
41 

1,852 
36 

1,473 
9 

757 
3,096 

342 

1,527 

718 

18 

2,680 

2,429 

2,751 
766 
131 

16,063 

6,613 

■2,501 

3,244 

9,292 

118 

34,897 

66,204 

3,397 

8,179 

19,137 

17,807 

3,340 

12,181 

11,985 

3,971 

42,237 

H8,902 

6,758 

12,942 

3,923 

1,3*76 

1,460 

1,868 

126 


843 


9,594 

Additional  imports. — Spain,  carbons,  £1,794.    Canada,  good?,  £291  ;  wires  and  cables,  £1,150  ;  meters,  £20  ;  electrical  machinery, 

carb3ns,  £148  ;  telegraph  and  telephones,  £126. 

Registered  Re-Exports  of  Foreign  and  Colonial  Electrical  Goods  from  the  United  Kingdom. 


£ 

23,601 

13 

9,184 

135 

22,488 

9,478 

4,740 

12,185 

4,130 

671 

2,433 

20,800 

779 

678 

222 

2,120 

5,342 

10,482 

739 

33 
4,264 
9,236 
9,021 
11,179 
12,317 
16,488 
578 
279 

9,049 

6,429 

44,191 

921 

5,681 
4,024 

2,944 
6,696 
47,386 
30,037 
6,462 
670 
13,621 

371,732 


14,655 

9,576 
1,460 

12,582 
7,182 

12,048 

151,351 

208,864 
£32; 


Varions  conntries,  mainly  as  above... 


2,199         505        39       1,054 


1,615     1,582  2,222 


1.5,097 


Total  Exports  :  £371,732 


Total  Re-Expobts  :  £16,097 


Total  Impobts  :  £212,414 


Note. — The  amounts  appearing  under  the  several  headings  are  classified  according  to  the  Customs  returns.  The  first  and 
third  column  contains  many  amounts  relating  to  "  goods "  otherwise  nnclaesified,  the  latter,  doubtless,  consisting  of  similar 
materials  to  those  appearing  in  adjacent  columns.  Imports  are  credited  to  the  conntry  whence  consigned,  which  is  not  necessarily 
the  country  of  origin. 
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ALTERNATING-CURRENT   CABLE    TELE- 
GRAPHY : 

With  Special  Refebbnce  to 
Sional-Becbption,  Signal-Recoeds,  and  Acto-rk-Tbans- 

MISSION, 


By  EDWARD  RAYMOND-BARKER. 


Lieut.- Colonel  G.  0.  Squier,  well  known  in  the  past* — 
oojointly  with  Dr.  A.  C.  Orehore — as  originator  and  advo- 
cate of  telegraphic  sine- wave  transmission,!  and  for  other 
important  cable  matter  due  to  himself  alone,f  in  his  last 
inspiring  paper  recently  read  before  the  Physical  Society,  § 
has  not  only  broken  new  ground,  but  has  opened  up  quite 
new  vistas  in  submarine-cable  signalling  practice  and 
development. 

Lieut.-Colonel  Squier  has  done  this  along  lines  illumined, 
from  the  onset,  by  points  of  arresting  interest,  and  by  a 
telling  use  of  graphs. 

Broadly  considered  from  a  practical  point  of  view,  the 
salient  features  of  the  new  transmission  system  brought 
forward  by  Lieut.-Colonel  Squier  may  be  stated  thus  : — 

1.  The  unbroken  nature  of  the  alternating  current 
employed  as  medium  for  the  formation  and  transmission 
of  sine-wave  signals  of  various  amplitudes. 

2.  The  inter-locking  or  inter- dependent  gearing  by  which 
the  auto-transmitter  tape  perforations  are  caused  to  move 
forward  synchronously  with  the  rotary  generator  which  is 
the  source  of  the  sine-wave  alternations  :  the  resulting 
co-operation  causing  the  changes  of  impedance  in  the 
generator  primary  circuit,  controlled  by  the  tape  perfora- 
tions, to  take  place  severally  at  the  zero  periods  occurring 
between  successive  rythmically-maintained  current  alterna- 
tions :  positive  and  negative. 

Under  the  foregoing  first  heading  cluster  innumerable 
resulting  advantages,  due  to  the  master  fact  that  the  trans- 
mitting current  traversing  the  unbroken  circuit  continues 
to  pulsate  even  during  the  various  space-periods  between 
letters,  words  and  messages,  whilst  signals  are  produced  by 
slightly  increased  amplitudes  for  "  dot "  signals  of  either 
si{fn,  and  by  greater  increase  in  amplitudes— joos»/m'«  or 
negative,  as  the  case  may  be— for  "dash"  signals.  Thus 
there  are  three  degrees  of  alternations  of  either  sign — 
namely,  those  severally  pertaining  to  spaces,  to  "  dots,"  and 
to  "  dashes,"  all  these  rhythmic  pulsations  being  equal  in 
period,  though  varying  in  amplitude.  || 

One  of  the  foremost  of  these  advantages  attaching  to 
Lieut.-Colonel  Squier's  unbroken  circuit  is  the  ease  apparent 
in  cable-duplex  balancing,  even  in  cases  where  a  Heurtley  or 
an  Orling  magnifier  is  used  across  the  duplex-bridge  as 
receiver  :  a  receiver— be  it  remembered— hitherto,  in  ordi- 
nary transmitting  methods,  riskily  exposed  to  out-going 
heavy  charge-impacts  alternating  with  abrupt  earthing 
periods,  when  these  took  effect  under  conditions  of  not  abso- 
lutely perfect  duplex  balance.**  Then,  too,  the  unbroken 
and  undulating  nature  of  the  alternating  current  involves 
safety  to  cable  cores,  even  under  increased  initial  voltat^es. 

The  present  purpose  of  the  writer,  however,  is  not  so  much 
to  comment  on  Lieut.-Colonel  Squier's  instructive  present- 
ment of  sweeping  yet   desirable   improvement   schemes  in 

The  Synchroncpraph  :  "  A  New  Method  of  Rapidly  Trana- 
mittiniir  Intelligence  by  the  Alternating  Current."  By  Albert 
CaBhing  Crehore  and  (ieorge  Owen  Squier.  The  Electuical 
Review,  Vol.  XL,  No.  1,015,  May  7th,  1897. 

By  the  Bame  authors  :  "  Teata  of  the  Synchronofrraph  on  the 
Teleptraph  Lines  of  the  British  Government."  The  Electuical 
Review,  Vol.  .\LII,  February  isth  and  February  2r>th  (Nos.  1,056 
and  1,0S7),  1898. 

t  An  advocacy  eub'iequently  confirmed  by  the  mathematical 
investigations  of  Dr.  H.  W.  Malcolm. 

J  "  An  American  Pacific  Cable."  By  (icorge  Owen  S(|uier.  The 
Electuical  Review,  January  12th,  inth  and  L'Sth,  190O. 

§  "On  an  Unbroken  Alternating  Current  for  Cable  Tolegraiihy." 
A  paper  read  by  Lieut.CoIond  (ieorge  0.  Sfjuicr,  Ph.D.,  before  the 
Physical  Society  cf  London,  June  2r.th,  l!t|r..  The  Elkctuical 
Review,  .July  HOlh,  and  August  Oth,  19ir,. 

II  Mr.  Axel  Orling,  by  means  of  a  special  arrangement,  has  dealt 
with  this  circumstance  without  in  any  w«y  impairing  or  lessening 
the  essentially  great  sonHitivencss  of  the  jot  relay  or  magniflor. 

*•  See  Colonel  Squier's  fig.  4.  The  Elkctuical  RhViLW,  July 
30th,  191,'.. 


telegraph-cable  transmission  practice,  as  to  direct  attention 
to  the  joint  problems  relating  to  : — 

(a)  Reffjytion  and  record  of  the  alternating-current  signals 
at  the  receiving  end  of  the  line  in  simplex,  and  across  the 
arms  of  the  duplex-bridge  at  each  end  of  a  du]}lex-\ioTk<eA. 
cable  ;  also  to  \h)  the  practicability  of  automatic  re-trans- 
mission of  alternating- current  signals  of  equal  period  but  of 
varying  amplitude. 

This  problem  of  reception  is  of  special  interest  to  the 
writer,  in  view  of  his  own  previous  work  in  this  direction. 
This  work  is  found  to  be  on  lines  parallel  to,  but — in  this 
one  particular  matter  of  uni-linear  signal-record — advancing 


■  Understand' 


-"■■^•^--..v.-v.- 


«■■  — "-^'v^-^- . ,-' V  r'  ^  /— 


Fig.    1. — CONVBBSION   of   GOTT    TWO-POWEE    INVEBSE   CnRBEUTS 

INTO  Siphon-Recobdkb  Code  by  Ratmond-Babkeb  Rbctifieb. 


beyond  the  results  attamed  by  Lient.-Colonel  Squier.  Indeed 
rectification  and  registration  of  alternating-current  signals, 
in  terms  of  uni-linear  recorder-code,  have,  by  the  writer, 
been  successfully  effected,  and  the  same  electro- mechanism 
which  has  produced  the  rectified  signals  may  be  used  for 
auto-re-transmission  purposes. 

The  problem  how  to  convert  received  alternating-current 
signals  of  more  than  one  degree  of  amplitude  as  shown  in 
ff|,  A,,  (',,  fig.  1,  into  uni-linear  siphon-recorder-code  signals 
of  the  customary  kind,  as  shown  in  a,,  h,,  c,,  fig.  1,  first 
became   urgent  on  the  appearance  of  the  late  Mr.  John 


Fig.  2. — GOTT  "Cable-Dischabob"  Tbansmitteb  of  Two- 

POWBB   INVBBSB  CCBBBNTS. 


(iott's  device  for  sending  into  a  cable  two-power  inverse- 
current  impulses — that  is  to  say,  impulses  alternating  in 
I'ti/n,  and  differing  only  in  amplitude. 

The  terms  "  inverse-current "  and  "  alternating-current  " 
are  — in  a  way — synonymous,  excepting  that  the  former  is 
conveniently  used  in  connection  with  butkM-y  transmission 
in  8<|uare-topped  (-urrent-impacts,  whereas  tlie  latter  may 
well  be  reserved  for  use  as  relating  to  the  dyniinio-generated 
rhythmical  sine-wave  alternations  so  closely  associated  with 
the  name  of  Lieut.-Colonel  S(iuier. 

Fig.  2  shows  Mr.  Oott's  two-power  inverse  current  trans- 
mission device  controlled  by  cable   discharge,   as  used  in 
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practice  by  the  writer.  This  invention,  as  described  in 
Gott's  British  Patent,  No.  10,534,  1912,  whilst  showing 
how  two-power  inverse-current  transmission  could  be 
effected,  offers  no  solution  as  to  how  these  impulses,  when 
received  from  a  high-KR  cable,  are  to  be  legibly  recorded. 

The  writer,  in  his  British  Patent,  No.  27,225,  1913, 
indicated  : — 

1.  How  Gott's  received  two-power  inverse-current  im- 
pulses could  be  rectified  and  registered  in  uni-linear  recorder- 
oode. 

2.  How  the  received  two-power  inverse-currents  could  be 
made  to  control  and  to  re-transmit  fresh  two-power  inverse- 
current,  or  any  other  class  of  impulse,  into  a  second  cable. 

In  fig.  1,  a,,  &„  c^,  indicate  how  Gott  signals  from  a  very 
short  cable  would  be  recorded  if  left  unrectified. 

In  fig.  1,  a,,  J,,  c,,  show  the  same  signals  converted  by 
the  writer's  rectifier. 

These  last-mentioned  records— it  must  be  remembered — 
enjoy  all  the  advantages  accruing  from  inverse-current  work- 
ing, and  the  resulting  maintenance  of  electrical  equilibrium  in 
the  cable,  with  comparative  absence  of  signal  distortion. 

It  was  with  the  keenest  pleasure  that  the  writer  noted  the 
arrangements  made  by  Lieut.-Col.  Squier  for  the  recording 
of  his  alternating-current  impulses  of  varied  amplitudes — a 
system  to  which  the  writer's  rectifier,  already  referred  to,  is 
found  to  be  perfectly  applicable. 

Up  to  a  certain  point — as  already  mentioned — Col.  Squier's 
methods  of  reception  are  simOar  to  the  writer's,  the  only 
difference  being  that  the  former  comprises,  as  receiver  and 
controller  of  the  local  circuits,  a  Muirhead  gold-wire  relay 
(shown  in  Col.  Squier's  fig.  5),*  whereas,  to  fulfil  a  like 
purpose,  the  writer  has  employed  an  Orling  jet  relay. 

Indeed,  if  recording  siphons  were  placed  on  the  armature 
levers  of  the  two  electromagnets  constituting  the  first  stage, 
only,  of  the  writer's  rectifying  system  (corresponding  to 
Col.  Squier's  armatures  g  y'  of  electromagnets  h  h^  in  his 
fig.  5),  a  record  as  shown  in  fig.  3,  a^,  b^,  c,  would  be 
obtained,  which  to  all  intents  and  purposes  would  be  the 
same  as  that  effected  by  Col.  Squier,  and  shown  in  fig.  3, 
(ii,  bi,  "4.  excepting  that,  by  means  of  the  pretty  mechanical 
device  described  in  his  paper.  Col.  Squier  secures  greater 
symmetry  in  the  grouping  of  his  black  dots. 


Fig.  4  shows  the  writer's  own  form  of  transmitter  for  the 
production  of  Gott  two-power  inverse-current  impulses. 
This  instrument  produced  the  parallel  sets  of  signals— non- 
rectified  and  rectified — shown  in  fig.  1. 

PC  is  a  pole-changer  of  special  design  suggested  to  the 
writer  by  a  radio-telegraphic  device  of  Mr.  Axel  Orling, 
described  in  Albert  Turpain's  "  Les  Applications  Pratiqi4es 
des  Ondes  Electriqiies  "  .-  (C.  Naud,  Editeur,  Paris.) 


h!i|i!i^ 


HiiilliL      HJllillli 


1  _.^0-<i1^..,;..u.-f^  r^«^^ 
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=nT's.: 


PC 


t 


^^l 


T    r 

DOTS.  DASHES. 


Fig.  4. — Ratmond-Babkeb  Tbansmittee  of  Gott  Two-Powbb- 
Intebse  Cubbents. 


The  cable  keys  c  k,  c  k,  alternately  actuated  by  p  c,  send 
impulses  to  line  of  alternate  +  and  —  sign. 

The  increment  switch  i  s,  when  actuated,  brings  the 
higher  battery-power  into  play. 

The  "  dot "  key  of  t  k  works  p  c,  whereas  the  "  dash  "  key 
works  PC  +  IS.  Thus  the  current-impulses  passing  to  line- 
are  alternately  -(-  and  — ,  increment  of  battery-power, 
irrespective  of  sign,  being  determined  by  the  pressing  of  the 
" dash "  key  and  the  consequent  working  of  is  as  well  afr 
of  PC. 
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Fig.  3. — Eecobds  feom  Initial  Stage  op 

AXTEBNATIHG-ClTERENT   EECTIFICATION 

into  Siphon-Recobdeb  Code. 


Jp^J JQ^:L9 


Fig.  5. — Ratmond-Babkeb  Rectifibb  foe  Convebsion  of  Two-Poweb 

iT^  INVEBSE  OB   AlTEENATINO    CUBBENTS    (EECEIVED   ON   OBLING 

Jet  Relay)  into  Siphon-Recobdee  Code. 


There  is,  however,  no  need  for  one  to  rest  content  with 
black  dots  when  the  production  of  uni-linear  recorder-code 
signals  is  feasible.  An  effective  advance,  therefore,  may  be 
made  in  this  direction,  especially  in  view  of  the  fact  that  for 
avoidance  of  eye-fatigue  during  long  hours  of  tense  occular  and 
mental  concentration,  uni-linear  signals  would  be  considered 
by  cable  men  highly  preferable  to  a  register  composed  of  black 
dots.  This  is  clear  if  we  compare  the  rectified  signals 
«,,  Jj,  r,  in  fig.  1  with  the  corresponding  signals  in  either  of 
the  two  sets  shown  in  fig.  3. 

•  The  Electeical  Review,  Jnly  30th,  1915. 


A  direct  record  of  these  signals  would  appear  as  in  «„  ^,,  r„ 
fig.  1. 

Fig.  5*  shows  one  form  of  the  writer's  rectifier  con- 
trolled by  an  Orling  jet  relay — the  receiver  of  the  impulses 
from  the  cable.  Weak  "  dot "  impulses  cause  the  water- 
jet  J  to  impinge  against  K,  or  k^  alternately,  thus  working 
s,  which,  in  its  turn  actuates  S3  through  the  armature-leve-r 
of  s,.     Strong  "  dash  "  impulses  carry  the  jet  further  in 

•  FigB.  2,  4  and  5  are  from  a  series  of  diagrams  by  the  writer, 
connected  with  a  work  he  has  in  oonrse  of  preparation  for  the 
press. 
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either  direction,  and  cause  the  jet .)  to  impinge  with  prac- 
tical simultaneity  against  K,,  K,,  or  against  K.„  K„  thus 
causing  both  s,  and  s^  to  operate  together. 

t;,,  in  its  turn,  duly  works  S.,,  but,  in  this  case,  s,  is 
powerless  to  affect  Sj,  because  the  local  circuit  in  which  the 
coil  of  S3  is  included  is  interrupted  by  the  armature  of  s,, 
&t  this  moment,  being  doicn. 

Thus  it  is  brought  about  that  a  weak  deflection  of  the 
jet,  irrespective  of  direction,  works  s,  which  is  an  electro- 
magnetic "dot  "key,  whereas  a  stronger  deflection  of  the 
jet  infallibly  works  only  s^  which  is  a  "  dash  "  key. 

S3  and  s^  now  constitute  a^  common  cable  key,  and  if, 
between  the  two  levers,  one  connect  up  the  local  siphon- 
recorder  s  R,  one  gets  a  rectified  record  as  shown  in  a,,  h^,  r,, 
ifig.  1. 

Also  these  same  two  levers  of  S3  s^  may  be  used  to  con- 
trol, and  to  retransmit  into  a  second  cable,  alternating- 
<!urrents  or  any  other  form  of  signal. 

In  the  working  of  the  rec/i^fier,  the  deflections  of  the  jet 
against  either  K,,  K,  or  against  k^,  k^ — thus  working  either 
S,  or  .s,  and  s^  simultaneously— correspond  with  those  of 
Lieut.-Col.  Squier's  Muirhead  gold  wire  /  against  the 
contacts  /,,  f^,  which  actuate  either  //,  or  /'  and  A, 
simultaneously. 

So,  instead  of  recording  (as  shown  in  fig.  3)  the  armature 
workings  of  s,  and  s,,  the  writer,  by  co-relating  s,.  s,.  S3,  Sj, 
has  produced  :  — 

1.  Uni-linear  recorder-code  signals. 

2.  Possible  automatic  re-transmission  of  two-power 
inverse-current  impulses. 

This  rei'tifjer,  designed  in  the  first  instance  to  satisfy  the 
reception  requirements  of  Gott's  two-power  inverse-current 
transmission,  is  equally  applicable  to  the  needs  of  Lieut.- 
'Colonel  Squier'a  unbroken  ttUernating  current. 


a  machine  may  be  doing  perhaps  10  per  cent,  or  15  per 
cent,  of  its  load,  and  yet  the  ammeter  reading  be  barely 
perceptible.  In  the  absence  of  a  wattmeter  this  makes  it  a 
diificult  matter  to  know  when  the  load  is  all  off  a  machine 
and  to  avoid  undesirable  fluctuations  in  the  voltage  and 
frequency  due  to  switching  out  with  too  much  load  on.  In 
the  case  of  generating  sets  with  throttle  governing  the 
steam  pressure  necessary  to  run  the  set  excited,  but  without 
load,  should  be  ascertained  and  noted,  and  the  driver  should 
signal  to  the  switchboard  attendant  when  the  pressure  gauge 
on  the  engine  side  of  the  throttle  valve  indicates  this  no- 
load  pressure.  The  switchboard  attendant  will  then  know 
certainly  that  the  machine  is  nearly  or  quite  without  load. 
Another  indication  of  the  load  being  very  nearly  off  is  given 
by  the  power  factor  indicator,  whose  readings  become  very 
variable  under  those  conditions,  the  needle  moving  through 
a  considerable  arc  for  a  very  small  alteration  of  the  field 
strength.  This  indication  is  not  so  reliable,  however,  as 
that  of  the  pressure  gauge  above  mentioned. 

A  simple  matter,  which  everyone  in  charge  of  an  a.c. 
switchboard  ought  to  understand,  but  which  many  do  not, 
is  a  means  of  testing  the  correctness  of  the  synchroniser  con- 
nections, so  that  they  can  be  confidently  passed  as  right 
after  having  been  disconnected  and  connected  up  again. 
The  method  is  this  :  —Plug  any  machine  that  is  running 
on  the  bus-bars  on  to  the  synchroniser,  in  just  the  same 
manner  as  if  it  were  to  be  synchronised.  If  all  is  right 
as  regards  that  machine  the  instrument  will  indicate 
synchronism. 

In  case  of  accident  to  the  synchroniser,  a  temporary 
arrangement  consisting  of  a  bank  of  lamps  can  be  connected 
across  the  machine  voltmeter  plug  of  the  incoming  machine, 
one  of  the  machines  on  load  being  plugged  on  to  the  machine 
voltmeter  bus  wire.  These  lamps  will  then  indicate  synchron- 
ism by  being  extinguished.  Such  an  arrangement  as  this 
should,  of  course,  only  be  used  under  the  immediate  super- 
vision of  a  responsible  person,  since  an  error  would  have 
very  serious  effects. 


SOME  WRINKLES  ON  THE  OPERATION 
OF  ALTERNATORS. 


By   E.  B.    PAUSEY. 


A    NEW    BATTERY     SIGNALLING    BELL. 


The  following  hints  on  running  alternating-current 
;generators  are  based  on  practical  experience,  and  are,  as  I 
have  ascertained,  not  altogether  matters  of  common  know- 
ledge. I  venture  to  hope,  therefore,  that  they  may  be  of 
assistance  to  many  of  those  who  are  in  charge  of  the  running 
of  alternators. 

At  the  present  time  power  factor  indicators  are  so 
universally  installed  on  a.c.  generator  panels,  and  are  so 
useful  in  preventing  excessively  heavy  idle  currents  to 
■circnlate  between  machines  running  in  parallel,  that  many 
switchboard  operators  feel  rather  lost  if  one  or  more  of 
these  instruments  is  removed  for  repairs  or  put  out  of  com- 
mission in  any  way.  A  little  thought,  assisted  by  a  simple 
vector  diagram,  will  show  that  when  all  the  machines  in 
parallel  have  the  same  power  factor,  the  sum  of  their  main 
ammeter  readings  will  be  a  minimum.  Therefore,  if  the 
excitation  of  the  machines  is  regulated  so  as  to  keep  this 
figure  a  minimum,  or  as  nearly  so  as  possible,  the  absence 
of  the  power  factor  indicator  will  be  compensated  for. 

Another  use  of  a  power-factor  meter  is  in  redu<'ing  the 
load  on  a  machine  preparatory  to  switching  it  out.  It  is 
well  known  that  if  the  excitation  of  a  machine  be  too 
weak  or  too  strong  at  the  time  of  switching  it  out.  a  more 
or  less  severe  kick  in  the  bus-bar  voltage  will  occur,  and 
■that  this  can  be  avoided  by  regulating  the  field  as  the  load 
is  reduced  according  to  the  reading  of  the  power-factor 
indicator.  If  the  power-factor  indicator  be  inoperative  for 
any  reason,  the  kick  in  the  volts  can  be  obviated  by  making 
sure  that  the  field  current  is  reduced  to  its  "  no-load  "  value 
•before  switching  out.  The  no-load  excitation  current  of 
•every  alternator  in  the  station  should  be  ascertained  and 
noted  for  this  purpose  ;  and  it  will  be  found  useful  even 
where  the  power-factor  indicator  is  in  use. 

Most  A  r.  ammeters  have  a  very  close  scale  for  some 
•dlBtance  above  the  z^ro  mark,  so  much  so  that  in  some  cases 


Bv  W.  M.  THORNTON,  D.Sc,  D.Eng. 


{Paper  read  hefore  the  North  OF  ENGLAND  Institute  oF' 
Mining  and  Mechanical  Enqinkebs.) 

The  recent  important  Home  Office  report  by  Dr.  R.  V.  Wheeler 
on  the  risks  of  ignition  of  methane  by  battery  signallingr  bells  has 
proved  beyond  reasonable  doubt  that  the  spark  in  the  bell  or  on 
the  wires  is  a  danger  that  must  bs  dealt  with.  Before,  however, 
this  can  be  done  effectually,  it  ia  necessary  to  know  the  nature  of 
the  spark,  and  the  limits  to  its  igniting  power.  Dr.  Wheeler  has 
given  in  his  report  several  ways  of  improving  the  safety  of  bells, 
and  much  useful  information  for  the  guidance  of  bell  manufac- 
turers. The  present  paper  is  a  statement  of  the  chief  points  which 
arise  in  the  working  of  such  bells,  and  affect  sparking  ;  and  an 
arrangement  is  described  by  which  danger  from  the  spark  is 
prevented. 

In  the  first  place,  the  spark  at  the  trembler  contact  is  not  con- 
tinuous. If  viewed  in  a  revolving  mirror,  it  is  seen  to  be  regu- 
larly intermittent :  and  if  the  current  is  observed  by  an 
oscillograph,  it  is  found  to  have  the  general  form  shown  in 
fig.  1. 

In  the  case  of  an  electric  circuit  of  resistance  r  and  inductance  L, 
the  curve  o  a  has  the  form  i  =  e//-  (I  —  i  "'''/'•),  where  K  is  the 
battery  voltage,  and  (  =  2  71.^,  the  base  of  the  natural  logarithms. 
e/''  is  the  final  steady  value  of  the  current  '  if  the  circuit  is  closed 
for  a  long  time.  la  bella  this  curve  is  modified  by  the  movement 
of  the  armature  and  by  eddy  currents  in  the  solid  parts  of  the 
magnetic  circuit  of  the  windings,  and  may  become  a  straight  line, 
as  in  fig.  2. 

The  vjltage  e,  which  causes  the  spark  at  the  trembler  contact  is 
prodnced  by  the  rush  of  magnetism  out  of  the  coils  when  the 
current  is  broken.  It  is,  in  fact,  Ldijill,  where  L  is  the  wlf- 
indnotion  and  ilijilt  the  rate  of  break  of  the  current.  When  \,  is 
in  henries  and  di/dt  in  amperes  per  second,  L  dijill  is  the  voltage 
on  the  spark.  At  the  moment  of  break  the  battery  voltage  is  all 
absorbed  in  the  resistance,  and  does  not  atTeot  the  initial  value  of 
>',  The  gap  voltage  as  observed  is  that  shown  in  fig.  :i  ;  after  the 
spark  has  ceased,  the  voltage  across  the  spark-gap  is  that  of  the 
battery  alone. 

In  good  bolls  the  time  of  break  is  found  to  be  about  half  that 
of  make,  and  the  maximum  voltage  r  fs  about  ten  timos  that  of 
the  battery  f.      The  sp.irk  at  the  trembler  contact  is  a  serios  of 
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ordinary  break-Bparks  of  short  daration,  in  which  both  current  and 
voltage  are  greatest  at  the  instant  of  break. 

Now,  the  igniting  power  of  an  electric  break-spark  depends  on 
the  voltage  with  which  it  is  associated.  It  has  been  shown  that 
the  product  of  these  is  roaghly  constant,  as  in  fig.  4.  When  the 
voltage  is  high,  a  small  carrent  becomes  dangerous,  and  the  degree 
of  danger  increases  with  the  inductance  in  the  circuit.  With 
single  continuous-current  break-sparks  on  a  20-volt  battery 
oircnit,  05  henry  causes  ignition  of  the  most  inflammable  mixtures 
of  illuminating  gas  with  a  current  of  O'lj  ampere. 


-CuEVE  OP  Current  in  a  Battery  Bell  Circuit 
IN  Full  Ringing. 


lines  of  force  divided  by  the  sectional  area  of  the  core  and  by  it& 
magnetic  permeability.  The  air-gap  has  a  greater  reluctance  than, 
the  iron  of  the  magnetic  circuit. 


-MAKE ^-BStAK nUKE 

Fio.  5. — Volt-Amperes  of  Tbembleb  Spabk. 

The  total  energy  of  the  break-spark  is  i  Li-  =  2  ti'^  t''/r.  It 
therefore  varies  as  the  square  of  the  amperes  and  turns  on  the 
coils  for  a  given  magnetic  circuit.  For  a  given  number  of  ampere- 
tarns  it  varies  inversely  as  b  =  //a  /*,  where,  since  the  air-gap  has 
much  greater  magnetic  resistance  than  the  core  of  the  coilp,  I  is. 


Another  factor  of  great  importance  is  the  duration  of  the  spark. 
It  is  clear  from  the  curves  of  figs.  1,  2  and  3  that  the  duration  of 
the  high  voltage  is  small  compared  with  the  period  of  the  bell. 
Measurements  of  curves  taken  show  that  it  is  sometimes  as  low  as 
a  fiftieth  of  the  period,  so  that  in  a  bell  ringing  20  times  a  second 


-  MAKF -'BKtAlO 

Fig.  2. — FoBM  of  Cubbent-Curve^Occasionallt  Found. 

the  time  of  high  voltage  is  1,000th  of  a  second.  So  short  a 
duration  is  less  favourable  to  ignition  than  an  ordinary  non- 
inductive  break-spark,  and  this  may  account  to  some  extent  for 
the  rarity  of  accidents  in  coal  mines  which  might  have  arisen  from 
bells. 

The  power  w  of  the  bell-spark — that  is,  the  product  L »  dildt  of 
volts  and  amperes  in  it — is  given  in  fig.  5,  and  is  seen  to  be  even 
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Fig.  3. — Voltage  across  Spabk-Gap  at  Trembler  Contact. 

less  uniform  than  the  voltage.  As  shown  ia  fig.  4,  the  ease  of 
ignition  of  a  given  mixture  by  break-spark^,  as  measured  by  the 
product  L  ),  is  approximately  constant.  So  long  as  hi  does  not 
reach  the  critical  value,  the  bell  ia  safe.  In  order  to  keep  w 
low,  it  is  advisable  to  make  the  product  L  i  as  small  as  possible, 
for  the  rate  of  break  depends  to  a  great  extent  on  the  mechanical 
design  and  setting  of  the  bell.     Measurements  of  L  have  been  given 
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Fio.  4. — Change  of  Least  Igniting  Current  with  Voltage 
IN  A  NoN-lNDucrivE  Continuous-Curbent  Circuit. 


in  the  Home  Office  Report,  and  have  since  been  found  to  reach  the 
high  value  of  1  hetry.  There  is  an  upper  limit  to  the  current', 
depending  on  the  kind  of  battery  used.  It  may  be  taken  that 
signalling  currents  range  on  an  average  between  01  and  0'5 
ampere,  and  the  value  of  Li  from  0  05  to  01.  There  is  no  limit 
to  the  number  of  turns  on  the  bell,  that  is,  to  the  self-induction  L. 
Expressed  in  terms  of  cimensions,  L  =  iiri-JK^  where  x  is  the 
number  of  turts  on  the  windings  and  R  the  reluctance  of  the  mag- 
netic circnlt,  which  is  equal  to  the  average  length  of  the  icagnetic 


Fig.  ().— Shunt  Resistance  across8.Spabk-6ap  diminishE& 
Spark  at  a,  but  Increases  that  on  Line  at  b. 

the  double  length  of  the  air-gap,  A  the  mean  area  of  the  magnetic 
field  in  the  gap,  and  m  =  1,  when  I  and  A  are  in  centimetre 
measure.  The  product  Li  is  the  number  of  lines  of  force  N  linked 
with  the  coil  windings.  N  only  affects  the  spark  when  changing, 
for 

r,  =  d-sldt  =  -LdHdt.     L  i  =  4  TT  T^  i/R, 

and  is,  therefore,  proportional  to  the  current  and  to  the  square  of 
the  turns.     The  voltage 

e,  =  4tt2/r.  dildt. 

The  rate  of  break  depends  so  much  on  the  mechanical  adjust- 
ments that  it  is  the  least  definite  of  all  the  important  factors  in 
sparking.  For  a  fixed  rate  of  break  it  is  nearly  proportional  to 
the  carrent  broken.  Writing  dildt  =  hi,  the  result  isf,  =  4  ir  i  t^./b, 
following  the  same  law  as  Li. 

How  does  sparking  depend  upon  the  working  resistance  in  the 
circnit  /     The  greater  the  resistance  r,  the  greater  is  the  drop  of 
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Fig.  7  — Resistance  Across  Magnet-Coils  Suppresses  8pabk& 
Both  at  a  and  at  >. 


voltage  in  the  wires  for  a  given  unrrent,  and  the  less  of  it  there  i» 
for  the  gap  while  the  current  lasts.  The  equation  of  the  current 
in  the  beU  at  break  may  be  written  i  =  hjr .  e-'i'/i.,  where  r,  is  the 
resistance  after  break,  including  that  of  the  spark.  From  this 
cJe  =  ri/r,  and  the  resistance  of  the  spark  r„  which  is 
n-  r  =  r  (^/E  -  1). 

The  resistance  of  the  spark  is  not  independent  of  the  current  in^ 
the  circuit,  but  it  is  clear  that  the  greater  the  resistance  r  of  the 
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Fig.  8. — Resistance  Connected  at  c  Just  Before  Break  at  a. 


circuit  the  smaller  is  the  sparking  voltage  c,  for  a  given  size  of 
spark.  Resistance  in  the  battery  or  line,  or  bell-windings,  there- 
fore, diminishes  the  igniting  power  of  the  spark.  Wet  Leclanchc 
cells,  having  a  higher  resistance  than  dry  cells,  are  frtm  this  point 
of  view  safer.  To  ring  over  a  long  distance  is  safer  than  over  a 
short  distance,  because  the  ratio  /-i/r  is  less  for  the  same  linging 
current. 

From  observed  values  of'-,  the  resistance  of  the  spark  at  bresk 
can  be  found.  A  common  ratio  of  '',/b  is  about  10.  Thus  if 
/•  =  6  ohms,  r,  =  54  ohms  at  the  moment  of  break.  This 
rapidly  increases  as  the  spark  is  drawn  out  und  breaks. 

For  the  purpose  of  preventing  ignition  of  gas  by  a  signalling 
bell,  the  first  suggestion  ia  to  bridge  the  spark-gap  by  a  resistance, 
but  this  may  be  in  practice  a  positive  danger,  for  by  it  a  large  part 
of  the  energy  of  the  spark  at  the  trembler  is  handed  on  to  the 
signalling  point  on  the  wire".    These  wires  are  near  the  roof,  and 
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there  ia  probably  more  risk  of  inflammable  miztnreB  being  formed 
there  than  at  a  bell  in  a  hanlage-houae.  When  the  e&p  ie  bridged, 
there  is  no  free  gap  at  a,  bat  there  is  at  b,  and  it  has  been  shown 
by  Mr.  C.  P.  Sparks,  and  also  by  Dr.  Wheeler,  that  there  is  danger 
of  ignition  there  cqaal  to  that  at  a  under  normal  working  con- 
ditions (fig.  6). 

When,  however,  a  suitable  resistance  is  placed  across  the  ter- 
minals of  the  coils,  and  the  gap  left  nnbridged,  a  break  there 
gires  rise  to  a  spark  of  mnoh  less  magnitude.  The  resistance  r-j 
may  be  always  connected  (fig.  7),  or  it  may  be  so  arranged  that  it 
is  joined  np  by  the  movement  ef  the  armature  just  before  break 
(fig.  8),  so  avoiding  the  small  current  which  passes  through  r-i 
continually  while  the  bell  is  ringing.  The  value  of  r^,  b»  as  to 
give  the  beat  results  in  practice,  is  found  to  vary  from  20  to  150 
ohms,  depending  on  the  design  of  the  bell.  This  resistance  pro- 
vides a  path  for  the  "extra  current"  at  break.  Iq  other  words, 
the  voltage  e,  at  the  spark-gap  stops  at  the  moment  when  it  begins, 
for  the  current  and  magnetism  in  the  coils  die  down  slowly  instead 
of  being  broken  suddenly.  Oscillograph  records  such  as  those 
illustrated  in  fig.  9  show   that   the   voltage   across  the  gap  never 
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Fia.  9. — Voltage  across  Spabk-Gap  when  Rbsistancb  is 
Connected  as  in  Figs.  7  or  8. 

rises  above  the  battery  volts,  and  the  igniting  power  of  the  spark 
ia  reduced,  or  the  factor  of  safety  increaaed,  by  at  least  4  or  5  to  1  : 
and  by  10  to  1  if  the  voltage  only  ia  considered. 

The  effect  of  the  suppression  of  the  sparking  voltage  ia  very 
marked.  It  is  posaible  to  work  any  bell  in  full  ringing  in  the 
moat  inflammable  mixture  of  illuminating  gaa  and  air  without 
igniting  the  mixture  while  the  shunt  path  ia  connected.  Ignition 
occura  the  moment  that  it  ia  diaconnected.  By  having  a  scraping 
contact  in  the  box,  it  can  be  shown  that  the  same  increaae  of 
aafety  is  obtained  on  the  signalling  wires  as  at  the  trembler- 
sontact. 

When  applied  for  the  purpose  of  preventing  ignition  of  gas, 
there  ia  another  important  point  to  conaider  which  ia  not  well 
known.  It  ia  only  within  the  laat  five  or  six  years  that  the  cur- 
rents which  will  ignite  gas  have  been  determined,  and  it  is  only  as 
a  result  of  long  and  laborious  trials  that  one  is  able  to  say  by 
inspection  whether  or  not  a  certain  spark  will  ignite  gas.  When 
the  use  of  a  resistance  across  bell-coils  (and  not  across  the  gap) 
was  first  tried  by  the  author  in  discussion  with  his  colleague,  Mr. 
W.  W.  Firth,  who  had  suggested  shunting  the  gap,  he  was  able  to 
say  from  previous  work — of  which  accounts  have  been  given  to 
the  Institute — that  from  its  appearance  the  nature  of  the  spark 
was  completely  changed,  and  that  ignition  would  not  occur.  This 
was  soon  verified  by  enclosing  the  bell  in  a  large  explosion  box, 
and  the  method  ha?  never  been  found  to  fail.  The  device  does  for 
electric  signalling  bells  what  g-auz?  does  for  a  miner's  safety-lamp  ; 
so  long  as  it  is  in  normal  action,  ignition  cannot  occur. 

This  arrangement,  which  was  first  demonstrated  at  the 
Senghenydd  inquiry,  although  it  greatly  diminishes  the  wear  at 
the  sparking  contacts,  does  not  appear  to  have  ever  been  used  on 
electric  bells,  although  Mr.  H.  E.  Kempe*  recently  states  that  the 
principle  is  well  known  to  telegraphists.  It  has  the  advantage 
that  it  can  be  fitted  to  any  existing  bell,  so  making  it  iicapable  of 
igniting  the  moat  inflammable  pit  gas. 

The  author  ventures  to  submit  the  device  to  the  consideration  of 
those  concerned  with  the  management  of  coal  mines,  as  a  contri- 
bution to  the  safety  of  underground  working. 


A  discussion  followed  the  reading  of  the  paper,  and  was 
reported  in  the  Colliery  Guardian,  to  which  we  are  indebted  for 
the  following  extracts: — Dr.  R.  V.  Wheeler  wrote  expressing 
his  admiration  of  the  manner  in  which  Dr.  Thornton  had  pre- 
sented the  theory  of  the  common  form  of  battery  bell.  He  had 
examined  a  bell  fitted  with  Dr.  Thornton's  device  to  prevent 
sparking,  and  could  testify  to  its  efficiency.  There  was,  however, 
a  practical  disadvantage  attaching  to  the  use  of  any  device  to 
prevent  sparking  which  involved  a  circuit  other  than  the  ringing 
circuit.  Should  the  additional  circuit  by  some  mischance  become 
broken,  the  bell  would  become  unsafe  and  would  continue  to  ring. 
For  that  reason,  he  favoured  any  device  which,  though  not 
theoretically  or  in  practice  as  efficient  aa  Dr.  Thornton's,  formed 
an  integral  part  of  the  ringing  circuit  and  could  not  be  separated 
from  the  bell  without  destroying  it.  lie  hoped  that,  as  a  result 
of  the  investigation  now  being  made  for  the  Home  Office,  several 
methods  alternative  to  those  already  outlined  in  hia  recent  report 
would  emerge. 

Mr.  U.  R.  KiCUPE  wrote  that  in  regard  to  the  influence  of 
resistance,  he  thought  when  Dr.  Thornton  stated  "  that  reaistanoe 
in  the  battery  or  line  or  bell  windings  diminished  the  igniting 
power  of  the  spark,"  the  author  did  not  sufficiently  defme  what  he 
meant  by  "  resistance  in  bell  windings."  High  resistance  oould  be 
obtained  by  winding  the  electromagnet  with  a  great  number  of 
convolutions  of  wire.  That,  however,  whilst  giving  the  bell  a 
high  resistance,  would  also  give  it  a  high  iiiduotanoe,  which  was 
certainly  not  desirable  unless  the  electromagnet  was  shunted, 
which,  at  that  part  of  the  paper,  Dr.  Thornton  did  not  seem  to 
snggest.  He  did  not  consider  the  arrangement  suggostod  in  fig.  K 
of  the  paper  was  at  all  a  good  one.     It  introduced  three  contacts 

'  Elbotbioal  Kkview,  1916,  Vol.  LX.Wl,  page  886. 


in  the  place  of  one,  and  the  amount  of  current  which  suoh  a  device 
saved  was  insignificant,  as  the  proper  resistance  for  the  shnnt 
would  be  ten  times  that  of  the  bell  coils  which  it  shunted. 
He  thought  Dr.  Thornton  should,  in  speaking  of  the  shnnt  being 
of  "  suitable "  resistance,  have  pointed  out  that  "  suitable " 
included  "double  winding."  Also,  it  would  have  been  better  to 
have  said  that  the  value  of  the  shunt  ahould  be  about  ten  times 
the  resistance  of  the  coils  that  it  shunted,  rather  than  to  have 
made  a  rather  indefinite  statement  that  the  value  might  be  from 
20  to  150  ohms.  The  value  ten  times  was  the  one  adopted  by  the 
Post  Office  for  all  local  apparatus  such  as  sounders,  the  object  of 
the  shunt  being  to  get  rid  of  sparking  at  the  relay  contacts. 
Such  shunts  had  been  in  use  for  the  laat  30  to  40 years.  In  regard 
to  the  statement  that  the  shnnt  device  had  never  been  need  on 
electric  bella,  he  might  mention  that  the  Post  Office  arranged, 
some  time  ago,  to  fit  a  number  of  bella  for  special  purposes  with 
spark  shunts  (bell  coils  100  ohms,  shunt  1,000  ohms),  and  he 
believed  these  were  being  installed.  The  bells  were  rather  large 
and  were  to  be  worked  from  relays.  The  use  of  bells  shunted  to 
prevent  gas  ignition  was  novel,  and  should  be  made  compulsory. 
"  Double  winding  "  of  the  ehnnts  should  be  specifically  mentioned 
in  the  specifications  of  such  belle. 

Mb.  W.  C.  Mountain  remarked  that  the  experiments  they  had 
just  seen  were  very  conclusive  proof  that  Dr.  Thornton  had  almost 
certainly  produced  a  bell  which  would  reduce  risks  from  explosion. 
A  bell  built  upon  Dr.  Thornton's  idea  would  cost  so  very  little  more 
than  an  ordinary  bell  that  he  thought  what  Dr.  Thornton  had 
done  was  of  very  considerable  value.  He  did  not  suggest  that  the 
use  of  the  improved  bell  should  be  compulsory  ;  there  were  many 
places  in  which  there  was  no  risk  at  all.  He  thought  the  instal- 
lation of  such  a  bell  should  be  determined  by  the  conditions. 

In  a  brief  reply,  Dr.  Thornton  said  Dr.  Wheeler  had  raised  the 
most  vital  objection — if  it  were  vital — namely,  that  one  should 
have  some  arrangement  for  checking  sparks,  the  failure  of  which 
would  stop  the  bell.  That  would  be  ideal,  of  course,  but  it  could 
not  be  done  without  the  introduction  of  auxiliary  devices,  which 
were  not  wanted. 
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TRADE    STATISTICS    OF    ITALY. 


The  foUowing  statement,  showing  the  imports  of  electrical  and 
similar  goods  into  Italy  during  the  year  1913,  is  extracted  from 
the  recently  issued  trade  statistics.  The  figures  for  1912  are 
added  for  purposes  of  comparison,  and  notes  of  any  increases 
or  decreases  are  given. 

1912.         1913. 

Lire.         Lire. 
Copper,    brass   or    bronse   wire 
more  than  J  mm.  diameter. — 

From  Prance           1,114,000  908,000 

,.      Germany       1,176,000  1,003,000 

,,      Great  Britain          ...  31,0)0  7,000 

,,      United  States         ...  65,000  — 

„      Other  countries      ...  72,000  49,000 


Inc.  or  dec. 
Lire. 


206,000 
173,000 
24,000 
65,000 
23,000 


Total 


2,458,000  1,967,000 


491. OtX) 


Copper,  brass  or  bronze  wire  of 
J  mm.  diameter  or  less. — 


From  Germany        

,»      Prance 

Other  countries 

511,000 

161,000 

10,000 

353,000 
89,000 
45,000* 

-f 

158,0(KJ 
72,000 

35,oai 

Total         

682,000 

487,000 

195,0(X1 

•  Grent 

Britain,  43,000. 

Boilers. — 

Prom  Prance           

Germany        

,,      Great  Britain 
Switzerhind    ... 
Other  countries 

41,000 

434,000 

1,865,000 

55,000 
276,000 

2,671,000 

23,000 

231,000 

1,077,000 

146.000 

41,000 

+ 

18,000 
203,000 
788,000 

91,000 
235,000 

Total        

1.518.000 

1,153,000 

Electriciil  apparatus. — 

From  Germany       

Great  Britain 

,,      Switzerland 

,,      UnitHxl   States 

Other   countries 

3,827,000 
187,000 
269,000 
145,aX) 
222,000 

3,978,000 
145,000 
3,10,000 
369,000 
16.5,000 

+ 
+ 

151.000 
42,000 
61,000 

224.000 
57,000 

Total        

4,650,000 

4,987,000 

.W.OOO 

Arc  lamps. — 

I'Vom  Germany        

,,      Auatria-IIungnry 
,,      Great  Britain 
,,      Franc<- 

thiitod  SlaU>s 
,,      Othrr  countries 

279.000 
11,000 
4,(X)() 
15,000 
5,000 
3,000 

'220,000 
5,000 
2,0(X) 
19.000 
1,000 
2,000 

4 

,59,000 
6.(X)0 
2,000 
4, 0(H) 
4.000 
1.000 

Total 


317,000      249,000 


(W.OOO 
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191-2.         1913. 

Inc.  or  dec. 

Lire.        Lire. 

Lire. 

The  classes  of  electrical  and  allied  goods,  in  which 

Italy  is 

Sica-m  engines,  stationar\/. 

without  boilers. — 

making  most  progress  as  an  exporter,  are  shown 

n  the  follow- 

From  Belgium 

—           137,000 

+ 

137,000 

ing  comparative  figures 
and  1913:  — 

of  her  exports  (special  trade 

in  1912 

,,      Germany 
Great  Britain 

6-23,000      646,000 
..     1,184,000      80-2,000 

+ 

23,000 
382,000 

1912. 

1913. 

Inc.  or  dec. 

Switzerland    ... 

16,000         4,000 

_ 

12,000 

Lire. 

Lire. 

Lire. 

,.      United  States 

a57,000        86,000 

_ 

271,000 

Dynamo-electric  machines,   irdehina 

Sweden 

87,000         3,000 

- 

84,000 

1,000  kg.  or  less. — 

Other  conntries 

16.3,000        77.000 

_ 

86,000 

To  Argentine  Republic 

...       666,000 

7.30,0(K) 

-1- 

64,000 

Total 

.     2,430,000   1.755,000 

- 

675,000 

,,   Prance      

„    Brazil        

...       265,000 
...       202,000 

332,000 
201,000 

4- 

67,000 
1,000 

SU-iim   engines,  semi-stationary    (with  boilers),  h 

ot-air  }iiotors, 

,,    Austria-Hungary 

...        108,000 

.  69,000 

_ 

39,000 

compressed   air,   gas,    petrol,    etc. — 

,,   Other  countries 

...       6-24,000 

714,000 

-F 

90,000 

From  France 
,,      Germany 

133,000      1.50,000 
.     2,250,000    1,401,000 

+ 

17,000 
849,000 

Total 

...     1,865,000 

2,040,000 

-1- 

181,00fl 

Great  Britain 

.     1,924,000   1,779,000 

- 

145,000 

Copper,   brass  or  bronze 

ivire  viore 

„      Switzerland    ... 

496,000      3-29,000 

- 

167,000 

than  i  'mm.  diameter. 

„      United  States 

192,000      150,000 

_ 

42,000 

Other  countries 

-287,000      163,000 

_ 

122,000 

To  India  and   Gevlon 

...       29-2,000 

426,000 

+ 

134,000 

„  Tripoli        

,,    Egypt        

99,000 
20,000 

79,000 
16,000 

20,000 
4,000 

Total 

.     5,282,000  3,974,000 

_ 

1.308.000 

_ 

Dynamo-electric  machines 

weighing  more  than  l,0(Xt  hy. — 

,,    Other  countries 

27,000 

40,000 

-f 

13,000 

From  Austria-Hungarj' 

590,000      398,000 

_ 

192,000 

Total 

...       438,000 

661,000 

-f 

123,000 

Prance 
, ,      Germany 

163,000      177,000 
.     4,453,000  2,937,000 

-f- 

14,000 
1,516,000 

Boilers  (including  multit 

ubular). — 

Great  Britain 

471 ,0a)      4-28,000 

- 

43,000 

To  Argentine  Republic 

183,000 

163,000 

_ 

20,000 

Switzerland   ... 

159,0CI0      178,000 

+ 

19,000 

,,   Tunis          

...        112,000 

13,000 

— 

99,000 

„      United   States 

60,000        56,000 

- 

4,000 

„   Tripoli       

50,000 

28,000 

— 

22,000 

Belgium 

133,000       24,000 

- 

109,000 

,,    Brazil        

59,000 

40,000 

— 

19,000 

Other  countries 

79,000        94.(X10 

+ 

15,000 

,,    Chih          

.       122,000 

14,000 

— 

108,000 



,,    Other  countries 

...       160,000 

187,000* 

+ 

-27,000 

Total 

.     6,108,000  4,292,000 

- 

l,816,fK)0 

Dynamo-electric  machines 

iceighing  1,000  kg.  or 

ess. 

_ 

Total 

...       686,000 

445,000 

- 

241,000 

From  Austria-Hungary     . 

.       786,000      636,000 

_ 

150,000 

* 

Egypt  163,000 

,.      France           ?<. 

123,000      132,000 

4- 

9,000 

Stemn   engines,   stationar 

!/,  without 

Germany       

.     3,353,000  2,689,000 

- 

664,000 

boilers. — 

Great  Britain 

311,000      3-22,000 

-)- 

11,000 

Switzerland    ... 

198,000      161,000 

37,000 

To  Argentine  Republic 

730,000 

124,000 

— 

606,000 

,.      United  States 

125,000      131,000 

+ 

6,000 

,,    Spain         

152,000 

109,000 

— 

43,000 

Other  countries 

95,000       28,000 

- 

67,000 

,,   Tunis         

,,  Russia        

113,000 
33,000 

5,000 
41,000 

-1- 

108,000 
8,000 

Total        

4,991,000  4,099,000 

- 

892,000 

,,    Portugal 

,.    Other  countries 

29,000 
...       199,000 

263,000* 

-f 

29,000 
64,000 

Electric   transformers. — • 

From  Austria-Hungary 

557,000      911,000 

+ 

354,000 

Total 

...     1,256,000 

542,000 

- 

714,000 

France 

21,000       .36,000 

+ 

15,000 

•  Turkey,  50,000. 

Germany       

2,862,000   1,816,000 

— 

1,046,000 

Great  Britain 

12,000        33,000 

+ 

21,000 

Steam  engines,  semi-stationary. 

Switzerland    ... 

.       266,000      279,000 

+ 

13,000 

rvith  boilers. — 

,.      United  States 

72,000      180,000 

+ 

108,000 

To  Argentine  Republic 

...       .346,000 

990,000 

-1- 

644,000 

Other  countries 

2,000         1,000 

- 

1,000 

„    Tripoli       

...       397,000 
...       ,372,000 

312,000 
167,000 

- 

85,000 
205,000 

,,    Roumania 

Total        

3,792,000  3,256,000 

- 

536,000 

.,    Egypt        

...       213,000 

792,000 

-f 

579,000 

Parts  of  dynamo-electric  machines  and  of  transft 

rmers. — 

.,   France       

,,   Russia 

,,    Other  countries 

...       119,000 
111  000 

59,000 
594  000 

-H 

60,000 
483,000 

Prom  Prance           

.       1.32,000      168,000 

+ 

36,000 

...       .518,'000 

1,844,000* 

-1- 

1,3-26,000 

Germany       

1,158,000      975,000 

— 

183,000 



,,      Great  Britain 

138,000      194,000 

-f 

56,000 

Total 

...     2.076,000 

4,758,000 

-(- 

2,682,000 

.,      United  States 
Switzerland   ... 

115,000        60,000 
.       222,000       49,000 

~ 

55,000 
173,000 

•Great  Britain,  3-28,000;  Spain,  349,000;  Turkey,  234,000. 

Other  countries 

.       110,000      407,000 

+ 

297,000 
22,000 

N.B 

—25  lire  =  £1. 

Total        

1,875,000  1,853,000 
nt.- 

Electric  lamps,  incandesce 

From  Austria-Hungary 

..   2,340,000  2,362,000 

+ 

22,000 

,,      Sweden          

40,000          — 

— 

40,000 

FOREIGN    AND 

COLONIAL    TARIFFS  ON 

France            

266,000      138,000 

— 

128,000 

Germany        

5,105,000  5,486,000 

-h 

381,060 

ELECTRICAL    GOODS. 

„      Great  Britain 

10,000         8,000 
163,000      141,000 

- 

2,000 
-22,000 

,,      Switzerland    ... 

Other  countries 

685,000      957,000* 

4- 

272,000 

PANAMA.— The  Government  of  Panama  has 
ri^oorl  /-orfnin  new  tn\pa  on  rommprcial  document 

recently  im- 
s  as  follows  : 

Total 


...     8,609,000  9,092,000 
•Netherlands,  921,000. 


Carbons  of  all  kinds  for  electro- 
technical  purposes. — 


From  Austria-Hungary 
Germany 
,,      France 
.,      Switzerland    ... 
,,      United  States 
„      Other  countries 

...       221,000 
...       580,000 
81,000 
11,000 
54.000 
2,000 

133,000 
666,000 
86,000 
41,000 
50,000 
4,000 

Total 

Accumulators  and  metal 

From  Germany 

Great  Britain 

Prance 

Other  countries 

...       949,000 
parts. '^ 

64,000 
1,000 

77,000 
2,000 

980,000 

33,000 

10,000 

80,000 

8,000 

-t- 


483,000 


88,000 
86,000 
5,000 
30,000 
4,000 
2,000 

.31,000 


.31,000 
9,000 
3,000 
6,000 


Total 


144,000      131,000      -        13,000 


Bills  of  exchange  :  A  10  cents  stamp  for  ever>'  100  dollars 
or  fraction  thereof  must  be  affixed  to  bills  of  exchange  or 
drafts  drawn  in  national  territoi-j-  or  drawn  in  foreign  terri- 
toi-y  to  be  collected  in  Panama. 

Bills  of  lading  for  merchandise  imported  into  the  country 
inust  bear  on  the  iirst  two  copies  a  50  cents  stamp,  and  those 
authorised  and  issued  in  the  Republic  for  national  or  foreign 
ports  25  cents   for  each  of  the  first  two  copies. 

.Accounts,  invoices,  receipts  and,  in  general,  every  private 
document  acknowledging  debt  or  the  cancellation  thereof 
must  bear  stamps  as  follows:  Up  to  5  dols.,  1  cent;  from  5 
dols  up  to  10  dols.,  2  cents;  from  10  dols.  to  25  dols.,  5  cente; 
from  25  dols  to  50  dols.,  10  cents;  from  50  dols.  to  100  dols., 
20  cents;  from  100  dols  to  200  dols.,  30  cents;  over  200  dols., 
50  cents. 

SOUTH  AFRICA.— A  recent  Act  of  the  South  African  Gov- 
ernment raises  the  import  duty  on  "  goods  not  separately 
mentioned  in  the  tariff "  (under  which  heading  various  elec- 
trical and  similar  goods  are  dutiable)  from  15  per  cent,  to  -20 
per  cent,  in  the  case  of  goods  of  foreign  origin,  and  from  12 
per  cent,  to  11  per  cent,  in  the  case  of  British  goods. 
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NEW    PATENTS    APPLIED    FOR,     1915. 

(NOT    TET    PUBLISHED). 

Compiled    expressly     for    this    journal    by     MesskS.    W.     P.    Thompson    &    Co., 
Electrical    P.atcnt    Agents,    285,     High    Holborn,     London,    W.C.,    and    at 


Liverpool    and   Bradford. 


T.    F. 


retaining    bands   and 


n,16L    *'  Method    of   £eneratinf    high-frcquencv    elect 
W'All.     .August  3rd. 

11,168.     "  Manufacture   of  electrical    conductor  or   wire 
apparatus  therefor."     E.  Fewkes.     August  3rd. 

11,173.  "  Means  for  suspending  and  adjusting  electric  overhead  conductors." 
Bkitish    Insl'Iated  &  Helsbv  CABLia,   Ltd.,  and  J.  W.  Asilev.     August  3rd. 

11,201.  "  Mounting  of  switches  and  other  electrical  apparatus  in  wall 
boxes."    C.  H.  Burt.     August  3rd. 

11,2M.  "  Electric  light  fittings,  such  as  electroliers,  wall  brackets,  sconces, 
and  the  like."     J.  A.  CheLL.    August  3rd. 

11,218.  "  Arc  lamp  electrodes."  British  Thomson-Houston  Co.,  Ltd 
(General    Electric   Co.,    United  States).     August   3rd. 

11,224.  "  Magnetos  applicable  for  the  lighting  of  vehicles."  J.  BethENOD. 
August  3rd.     (Convention  date,    July    2"lh.   1914,   Belgium.)      (Complete.) 

11.259.  "  Signalling  device    for    printing    telegraphs."      D.   MuRBAV.     August 

11.260.  "  Method  of  synchronism  for  printing  telegraphs."  D.  Murray. 
August  4th. 

11.262.  "  Coating  inetals."  British  Thomson-Houston  Co.,  Ltd.  (General 
Electric  Co.,  United  States).    August  4th. 

11.263.  "  Electrical  windings."  British  Thomson-Houston  Co.,  Ltd. 
(General    Electric  Co.,  United    States).     August  4th. 

11.264.  "  Electrically-operated  tools."  Frankfurter  Maschinenbau  .Art.  Ge.s. 
VORM.  PoKORNV  &  WiTTEKlND.  August  4th.  (Convention  date,  August  14th, 
1914,  Germany.)    (Complete.) 

11,314.  "  Electroljtic  magnifiers."  W.  Judd,  A.  Eraser  &  Eastern  Tele- 
graph Co.,  Ltd.      August  5th.     (Complete.) 

11.321.  "  Starting  and  synchronising  of  dynamo-electric  machines."  British 
Thomson-Houston  Co.,  Ltd.,  &  F.  P.  Whitaker.     August  5th. 

11.322.  "Cord  grips  for  electrical  purposes."    R.  G.  Stripp.     August  5th. 
11,332.     "  Incandescent  electric  lamps   (or)   and    the   method  of  manufacturing 

same,  especially    applicable    to  the   manufacture  of  so-called   half-watt   lamps  or 
gas-filled  glow  lamps."     C.  O.  BaSTIAN.     August  5th. 

11.335.  "  Electrolytic  recovery  of  zinc  from  ores  and  other  zinc-bearing 
materials."    U.  C.  Tainton.    August  5th.     (Complete.) 

11.336.  "  Electrolytic  recovery  of  metals  from  their  solutions,  and  apparatus 
therefor."     U.  C.  Tainton.     August  5th.     (Complete.) 

11.374.  "  Elastic  fluid  turbines."  British  Thomson-Houston  Co.,  Ltd. 
(General    Electric  Co.,  United  Stales).     August  6th. 

11.375.  "  Means  for  the  production  of  sound  bv  clectromagneticallv-operated 
diaphragms."     E.  A.    Graham.      August   6th.     (Complete.) 

11,410.     "Trolley   wheels   for  electric    tramcars    and    other    vehicles."      E.    J. 
NeaChell  &  L.  LolntES.    August  7th. 
11,415.    "Telephone    transmitters    and    the   like."     A.    .Marr.     .August    7th 


PUBLISHED    SPECIFICATIONS. 


28,369.  Spark-gap  Apparatus  roR  producing  Electric  Oscillations.  Dr. 
E.   F.  Huth  Ges.     December  9th.     (December  27th,  1912.) 

28,898.  Arrangements  for  Automaticallv  Regulating  the  Voltage  of 
DvNAMO  Machines.  Fried.  Krupp  Akt.  Ges.  December  15th.  (January  11th, 
1913.)  ' 

29,227.  Auxiliary  Machinery  for  Steam-condensing  Plants.  British 
Thomson-Houston  Co.   (AUgemeine    Elektricitats  Ges.).      December  18th. 

29,341.  Electric  Tumbler  Switches.  Geb.  Jaeger.  December  19ih  (Nov 
ember  27th,  1913.) 

29,344.  Pendant  Switches  for  Electric  Circuits.  Geb.  Jaeger.  December 
19th.     (.N'ovember  27th,  1913.) 

29,426.  Circuit  Arrangements  for  Automatic  or  Semi-automatic  Telephone 
Systems.  Siemens  &  Halske  Akt.  Ges.  December  20th.  (December  20lh, 
1912.     Patent  of  addition   not  granted.) 

29,609.  Means  for  Effecting  the  Gas-tight  Introduction  or  Electrodes 
into  Metal  Vapour  Apparatus.  .\.  Scherbius.  December  23rd.  (December 
23rd,  1913.) 

29,645.  .Automatic  Prepayment  Telephone  Apparatus.  Ges.  fur  Elektrische 
Industrie.     December  23rd.     (November  19th,  1913.) 

29,689.  Electrically-actuated  Mechanism  for  Controlling  from  a  Distance 
Railway  Trains  and  other  apparatus.      C.  Wirih.     December  24th. 

29,883.  Automatic  Selecting  Devices  for  Telephone  Systems.  Siemens 
Bros.  &  Co.,  Ltd.     (Siemens  &  Halske  Akt.  Ges).     December  29th. 

29,981.  Electric  Incandescent  Lamps.  H.  A.  Gill  (Wolfram  Lampen  Akt. 
Ges.).     December  SOlh. 

30,045.  Means  for  pulling  off  Overhead  Electrical  Conductors  or  Con- 
tact Wires.  Siemens  Schuckertwcrke  Ges.  December  31st.  (December  31sl, 
1912.) 

134.  Electric  Safety  Lamp  for  Mines.  W.  Kraushaar.  January  2nd. 
(January  7lh,  1913.) 

10,193.  Apparatis  for  the  Production  of  Alkali  Metals  bv  the  Molten 
Electrolysis  of  Alkali  Compounds.  Deutsche  Gold  ,Si  Silbcr-Scheidc-Ansalt 
vorm    Rosslcr.     April  24lh.     (April  26th,   1913.) 

10,478.  Connecting  Dbvici  for  the  Leads  from  Portablb  Secondary  Bat- 
teries. Robert  Bosch  (firm  of).  April  28th.  (March  24th,  1914.  Addition  to 
7,686/14.) 

11,052.  Telepiioni!  Instruments.  Sicmcn«  Bros.  &  Co.  and  F.  Baker  May 
Sih. 

11.102.  Method!  of  Producing  Electric  OsciLLAnoNS.  E.  von  Lcpcl 
May  6lh. 

11,112.  Manufacture  of  Stratified  Fibhoi  s  Matkhiau,  especially  for 
("hemical  and  Electric  Insulating  Pukfoses.  Mcirowsky  &  Co.  .ind  M 
Mriruwaky.    Mil/  Sih. 

11.212.  Circuit  Arrangements  for  TELtriioNE  ExciiANnts.  Siemens  Brov 
nnd  Co..  I.id.  (Siemens  &  Halske  Akt.  Ges  ).  May  6lh.  (Addition  lo  27,458/09 
<nd  18,356/12.>  ' 

11,340.  Means  for  Piievbntino  too  Rapid  Changis  of  Speed  or  Machinery 
Siemens  .Scbuikcxiwcrkt  Ges.     May  7lh.     (May  7lh,  1913.) 

11.408.  Appliance  for  ElEnuica  Jacouabo  ok  CARD-ruHCiiiNa  or  like 
Maciiinin.  05l.rn.i,his.hc  Sicme.is  Schuckcrlwerkc  &  Rcgnl  Palenic  Ges. 
M.iy  Hill.     (M.Ty  lOih,  1913.) 

11.110.     1  ircTiiKU.  Contact   Divicm  for   R 

THE     MKH.        ()»lrrrii<hi"rhe     Sir,,,,,,.      K,  l„„  L,  , 

May  8lh.     (M.iv   10  h.  1013  ) 


11.501.  Appakaiis  for  convertino  Alternating-current  into  PuLaATiNO 
DiRlXT-cuRRENT.      W.   Otto.     May  lllh.     (May  24ih,   1913.) 

14.513.  Method  of  and  Apparatus  for  use  in  and  in  connection  with 
Electrolytic  and  Metal-cleaning  Processes.    A.   E.  Battle.     June  17th. 

14.514.  Recovery  and  EiECTRo-DEPosirioM  or  Tin.  A.  E.  Battle  Junt 
17th.     (Cognate  application,   15,602/14.) 

14,798.  TELEriioNic  Transmitters  and  Receivers.  International  Electric 
Co.,   Ltd.   (Akt.  Ges.  Mix  &  Gcnest).     June  19th. 

14,866.     APPAI.ATIS     FOR     CONTROIIINO     MoTORS    FROM     A     DISTANCE.        A     Monii 

(Maschinenfabrik  Oerlikon).    June  20th. 

15,758.  High-tension  Electric  Ignition  for  Internal-combustion  Encinkb 
A.  R.   Bellamy.     July  1st.     (Dc-cember  30th,  1914.) 

16,696.  Railway  Block  Telegraph  Signalling  AppARATtm.  O.  W.  Braii> 
and  C.  A.  Hodgson.    July  13th. 

16,776.  Apparatus  for  Producing  Galvanic  or  Electrolytic  Deposits 
P.    L.   Ozil.     July    14th.      (July    15th,    1913.) 

17,131.    Methods  for   Producing  Devices   consisting   or  substances   liable. 

T-)   CHANGES    IN   THEIR    OHMIC    RESISTANCE   UNDER    THE    ACTION   OF   LIGHT,    ESPECIALLY 
electric    light    SENSITIVE    PREPARATIONS     AND    THE    LIKE.       S.    Kahan    (Vaootskv) 

July  20th.  ^        " 

17,317.  Electrical  Measuring  Instruments.  British  Thomson-Houston  Co. 
(General    Electric  Co.,  U.S.A.).     July   2Ist. 

17.331.  Apparatus  for  Generating  High-frequency  Electric  Currents. 
A.   Heyland.    July  21sl.     (August  18th,  1913.) 

17.332.  Filament  for  Incandescent  Electric  Lamps.  W.  G.  Hughes.  July 
21st. 

17,335.  Trolley  Wheels  or  Collectors  for  Electricity.  H.  C.  Adan> 
and  J.  C.  Adam.    July  21st. 

17,391.  Electrical  Heating  Apparatus.  G.  H.  Collins  &  H.  F.  Collins. 
July  22nd. 

•    17,424.    Protecting  Device  for  the  Accessories  of  Electrical  Meters  ani> 
Measuring   Instruments.      W.    E.  Evans  (AUgemeine  Elektricitats   Ges.).    July 


(Elektrochemische  Werke   Ges.). 


22nd, 

17.425.  Furnace  Electrode.     W.   E.  E 
July  22nd. 

17.426.  Method  of  and  Apparatus  for  PRoDutnNc  Flows  in  the  MoLiKit 
Masses  of  Electrical  Furnaces.  W.  E.  Evans  (Electrochemische  Werke  Ges.). 
July  22nd. 

17,437.  Junctions  or  Connections  for  Electrical  Conduits  and  other- 
Pipes.      H.   H.    Longbottom   &   T.   Farrar.     July  23rd. 

17,446.    Telephone  Systems.      M    S.  Conner  &  R.  E.  Robinson.    July  83rd. 

17,611.    Electric  Fire  and  Temperature  Alarms.      N.  Bendixen.     July  25tb. 

17,894.  Electric  Motor  Control.  British  Thomson-Houston  Co.  &  A.  C. 
Hastings.     July  28th. 

18,281.  Ventilation  of  Dynamo-electric  Machines.  G.  A.  Juhlin.  AugusV 
7th. 

18,738.  Electrically-actuated  Tools.  W.  J.  Mellcrsh-Jackson  (Common- 
wealth   Electric  Tool  Co.).     August  17th. 

18,842.  Valve-operating  Mechanism  for  Elastic  Fluid  Turbines.  Brttisl> 
Thomson-Houston  Co.,  Ltd.  (General   Electric  Co.,  U.S.A.).     August  19th. 

19,886.  Sparking  Plugs  for  Internal-combustion  Engines.  T.  Crosbee- 
and  Sons,   Ltd.,  &  D.   McGregor.     September  17th. 

20,133.  Electrical  Contacts.  Igranic  Electric  Co.  (Cutler  Hammer  Manu- 
facturing Co.).     September  24th. 

20,871.  Electric  Coupling  Mechanism  for  use  on  Railway  Vehicles.  R. 
Belfield  (Doyle  &  Hedley).    October  12th. 

21,190.  Electro-osmotic  Impregnating  Process.  Ges.  fur  Elektro-Osmose 
October  19th.      (January  7th,    1914.     Addition   to    19,849/14.) 

21,727.    Electrolytic  Apparaius.      G.  Plancq.      October  29th. 

21,793.  Automatic  Selecting  Devices  for  Telephone  Systems.  Siemens 
Bros.  &  Co.  (Siemens  &  Halske  Akt.  Ges).  October  30th.  (Addition  to  ant* 
divided   application    on    29,883/13,    dated    July  16th,    1914.) 

21,921.  Loud-speaking  Telephone  Apparatus.  H.  J.  C.  Forrester  (Inter- 
national Callophone  Corporation).     November  3rd. 

22,914.  Operation  of  Polyphase  Ele<^ric  Motors  in  connection  witi» 
Sincvle-phase  Alternating  Currents.  B.  G.  Lamme.  November  23rd. 
(December  26th,  1913.) 

22,989.  Controlling  Arrangements  for  Electric  Motors.  C.  B.  Burdon 
(Siemens  Schuckertwcrke   Ges.).      November    24th. 
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121.  Means  for  obtaining  a  High-starting  Torque  on  a  Continuous- 
current  Motor  with  a  relatu'ely  small  starting  current.  A.  J.  Leigh  anc> 
H    J.   Osborn.     January  4th. 

275.  Electric  Wave  Amplifying  .Apparatus.  Western  Electric  Co.  (Westerly 
Electric  Co.,   U.S.A.).     January  7th. 

831.  Stray-wave  Protective  Devices  for  Electric  Circuits.  Siemens- 
Schuckertwcrke  Ges.  Januarv  19lh.  (January  20th,  1914.  Addition  to 
17,532/13.) 

1,007.  Means  roR  obtaining  Periodically-interrupted  Currents  or  Eleo 
TRICITY.      W.   H.   Grinstid.      January  21st. 

3,715.  Sparking  Plugs  for  Internal-combustion  Engines.  H.  W.  van 
Raden.     March  9lh. 

4,761.  Electrical  Cables,  specially  applicable  to  Cables  having  a  Protec- 
tive Sheathing  or  Rubber.  British  Insulated  and  Helsby  Cables,  Ltd.,  &n& 
J.  Brothcrton.     March  27th. 

5,696.  Automatic  Switching  Apparatus  roR  Elgctrically'-illuhinatcd  Sign» 
AND  THE  LIKE.  E.  Savovc.  April  15th.  (April  30th,  1914.  Addition  to- 
823/15.) 

8,561.  Loud-speaking  Telephone  Systems  and  ArrtRiTUS.  H.  J.  C.  For- 
rester (International  Callophone  Corporation).  (Divided  application  ore 
21,921/14,  November  3rd.)     June  9th. 


FlPrTHIC.Af,    VKTTtMH 


r.S.A.  Elrctrical  Evjiort.s.— The  Electrical  World 
Btat«8  that  tbe  fiprnres  of  electrical  export  trade  for  May  do  not 
euetain,  ae  thoy  mifrht  be  ixpcctd)  to  do,  the  figures  of  April, 
which  showed  a  gain  of  ab^ut  $250,000  over  the  previous  year,  the 
totals  being  rr»pcotively  91,741  r,.M  and  $.2,iirir.,.17r) ;  the  May 
figures  are  ?l,sn2,20!l,  as  compared  with  $2, 040.720  a  year  ago. 
Thg  figuroR  for  the  11  months  of  the  flscal  year,  inrlusive  of  May, 
are  more  "  revelatory "  of  the  fact  that  up  to  the  present  the 
United  States  has  not  been  able  to  seize  the  opportunity  of  supply- 
ing neutral  markets,  deprived  by  the  war  of  apparatus  and 
appliances  from  Eiirop<>  :  or  it  may  be  that  the  various  I'luns  of 
blockade,  suhinarino  attack,  high  rates  of  freight  and  insurance  do 
not  hold  up  Kurnpean  exports.  The  fo*«l  electrical  exports  for 
the  II  months  of  l".ll4-iri  were  onlv  ?17,72l,(17('>,  as  compared  with 
$23,610,407  in  l'.il3-ll  and  $24,4f.,'<,084  in  i;M2i:t, 
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In  many  respects  the  fuel  problem  has  been  much  more 
serious  to  the  enemy  than  to  us  for,  although  we  have  been 
amiable  enough  to  tolerate  German  influence  and  owner- 
ship in  time  of  peace,  and  a  etate  of  affairs  in  the  colliery 
world  in  time  of  war,  which  has,  in  both  instances,  been 
a  great  source  of  moral  and  material  benefit  to  the  enemy, 
still  we  have  at  least  had  the  seas  open  to  our  shipping, 
whereas  Germany  has  had  to  depend  almost  entirely  on 
her  own  fuel  resources.  These  are,  of  course,  very  great, 
but  the  interruption  of  imports  and  exports  has  caused 
notable  changes  or  rather  developments  in  the  utilisation  of 
German  fuel. 

To  a  far  greater  extent  than  in  this  country,  the  value 
of  by-products  from  coal  was  appreciated  in  Germany 
before  the  outbreak  of  war,  and  the  technology  of 
separating  and  utilising  these  by-products  had  been  carried 
to  a  very  high  level.  In  the  aggregate,  German  coal 
production  exceeds  the  needs  of  the  country,  and  the 
imports,  though  considerable,  were  only  of  special  coals 
(such  as  our  anthracite,  the  full  national  value  of  which 
will  apparently  be  realised  only  when  the  beds  are 
exhausted).  On  the  other  hand,  German  fuel  exports  were 
very  largely  coal  briquettes  and  coke,  i  e.,  coal  from  which 
the  valuable  by-products  had  been  extracted. 

Since  the  outbreak  of  war  the  value  of  those  by-products 
has  much  increased,  for  they  include  toluene  (the  basis  of 
the  high  explosive  "  T.N.T."),  coal  tar  oil  (a  good  sub- 
stitute for  petroleum),  and  benzol  (which  is  equal,  or 
superior,  to  petrol).  The  importance  of  the  liquid  fuels 
derived  from  coal  is  particularly  great  since  the  enemy 
relied  for  petroleum  and  petrol  on  imports  from  America  and 
Russia,  excepting  those  from  the  oil-fields  of  Galicia. 

The  increased  military  demands  for  coal  by-products,  the 
practically  vanished  outlet  for  coke  by  export,  and  the 
intensified  industrial  and  military  demands  for  coal  for 
those  purposes  to  which  coke  is  not  applicable,  have  all  com- 
bined to  increase  the  importance  of  using  coke  wherever 
possible,  as,  for  example,  in  admixture  with  coal  for  boiler- 
firing.  The  "  influence  "  of  the  State  has  been  brought  to 
bear  on  this  matter. 

Just  what  the  practice  of  eflBcient  fuel  technology  is 
worth  to  Germany  at  the  present  moment  it  is  difficult  to 
estimate.  Its  methods  and  its  practice  have  been  consider- 
ably improved  and  extended  since  the  outbreak  of  war,  and, 
when  peace  is  declared,  the  ways  of  economy  and  efficiency 
will  undoubtedly  remain  in  use.  They  will  constitute  an 
important  asset  in  the  industrial  war  that  is  to  come,  by 
making  for  cheapened  power  production  and  for  conservation 
and  cheapening  of  materials.  The  fundamental  practice  on 
which  this  asset  is  based  is  that  of  burning  as  little  "  raw  " 
coal  as  possible.  A  large  percentage  of  coal  as  mined  is 
worth  far  more  as  a  material  for  manufacture  or  as  a 
secondary  fuel  than  as  fuel  in  the  state  in  which  it  first 
exist*.  The  erection  of  by-product  plant  is  not  the  work 
of  a  moment,  and  we  are  probably  denied  the  full  benefit 
of  its  use  during  the  period  of  the  war ;  but  it  is  a  matter 
of  the  very  highest  importance  that  from  now  onwards  we 
should  utilise  coal  very  much  more  efficiently  than  in  the  past 
— use  it,  in  fact,  as  Germany  was  doing  to  a  great  extent 
as  a  matter  of  economic  policy  before  the  war,  and  as  she 
has  since  been  compelled  to  do  to  a  very  much  greater 
extent. 

[257]  c 
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Be 


DuRiNO  the  period  of  the  war  we  have 

„      ""j  „     published  a  number  of  articles  on  the 
Prepared."      '^    ,         .  .      .        ,  , 

trade  position  in  other  countries,  so  that 

those  interested  in  the  electrical  industry  might  learn  from 
thoroughly  qualified  experts  just  what  are  the  outstanding 
features  of  the  situation  and  make  preparations  accordingly. 
For  years  before  the  war  we  made  it  our  business  to  place 
such  matters  periodically  before  our  readers,  many  of  whom 
made  profitable  use  of  the  information  that  we  were  able  to 
lay  before  them.  Even  then  the  urgent  advice  was  con- 
tinually coming  to  ns  from  all  parts  of  the  world,  and 
we  were  passing  it  on,  that  British  traders  must  prepare 
more  energetically  for  meeting  the  serious  industrial  position 
that  had  arisen  consequent  upon  Teutonic  competition,  in 
which  our  rivals  did  not  disguise  their  desire  to  throttle  our 
industries.  We  were  always  being  told  to  make  plans,  to 
develop  schemes,  to  adopt  this,  that,  and  the  other  more  to 
counteract  German  influence.  To-day,  when,  roughly 
speaking,  we  have  the  world  largely  to  ourselves,  because  of 
the  removal  of  German  influence  for  the  time  being,  the 
same  kind  of  counsel  is  being  received— Be  prepared  for 
what  is  coming  ! — though  unfortunately  our  pre-occupation 
with  the  manufacture  of  war  munitions  and  the  general 
financial  situation  prevent  our  following  this  injunc- 
tion as  we  might  have  done  in  days  of  peace.  But 
as  we  have  said  before,  not  all  the  departments  of  our 
manufacturing  businesses  are  engaged  on  war  munitions, 
and  in  addition  to  our  needing  to  make  special  efforts 
to  maintain  our  exports,  the  advice,  "  Be  Prepared ! " 
should  be  very  seriously  considered  in  its  relation  to  after- 
war  business.  Stocks  abroad  are  depleted,  there  will  be  big 
demands  for  all  classes  of  electrical  manufactures,  and  those 
who  are  able  to  offer  them  wOl  find  a  ready  sale. 

The  article  by  "Anglo-Egyptian,"  on  "British  Elec- 
trical Trade  with  Egypt,"  which  appears  elsewhere  in  this 
issue,  is  by  no  means  the  least  interesting  of  our  series  of 
articles  on  the  foreign  markets ;  indeed,  we  believe  it  to  be 
one  of  the  most  practical  and  suggestive.  It  is  certainly 
timely,  and  the  views  are  those  of  one  most  highly  qualified 
to  report  upon  the  Egyptian  electrical  trade  position.  On 
this  point  the  reader  need  have  no  misgivings — he  would 
certainly  have  none  were  we  at  liberty  to  toclose  the  writer's 
identity. 


of  plantation  rubber  from  the  Federated  Malay  States  during 
the  past  three  years  : — 


Sabber. 


Signs  of  returning  vitality  in  the 
rubber  market  are  still  lacking,  and 
market  conditions,  taken  as  a  whole,  remain  disappointing, 
prices  showing  a  drooping  tendency,  with  only  fitful  gleams 
of  recovery,  although  very  fair  quantities  of  material  are 
supposed  to  have  been  disposed  of  out  of  the  liberal  arrivals 
coming  to  hand.  While  there  is  very  little  indeed  to  induce 
much  hopefulness  concerning  the  market  in  its  present  mood, 
it  is  regarded  as  somewhat  surprising  that  prices  should 
have  displayed  so  much  resistance,  though  the  opinion  that 
the  underlying  conditions  are  stronger  than  generally  sup- 
posed finds  fewer  advocates  than  it  did  a  month  ago.  The 
lingering  hopes  that  a  reawakening  of  interest  on  a  large 
scale  on  the  part  of  United  States  consumers  would  develop 
have  not  yet  matured,  thoufijh  there  are  still  chances  in  this 
respect.  Generally,  the  statistical  position  remains  fair,  and 
this  rather  tends  to  restrain  offers  by  importers  in  the  hope 
that  the  approach  of  the  new  season  may  bring  about  some 
further  developments. 

The  .July  statistics  here  showed  a  reduction  in  the  ware- 
house stocks  of  plantation  rubber,  the  quantities  actually 
delivered  having  exceeded  the  arrivals  by  about  1,000  tons, 
liirger  supplies,  however,  are  expected  during  the  autumn, 
and  the  information  coming  to  hand  as  to  the  progress  of 
operations  in  the  Eastern  plantations  is  entirely  satisfactory. 
There  has  lately  been  a  reduction  in  the  premium  of  High- 
land smoked  sheets  over  other  descriptions  of  fine  material, 
the  chiinge  in  the  position  being  attributed  to  the  fact  that 
there  has  boon  considerable  improvement  effected  in  the 
curing  process  recently,  owing  to  the  adoption  of  more 
scientific  methods.      The  following  details  show  the  exports 


191.3. 

1914. 

1»1(. 

Tons. 

Tons. 

Tone. 

Januaiy 

..     2,131 

2,542 

3,473 

February 

..     1,7.17 

2,364 

3,411 

March 

..     1,737 

2,418 

3,418 

April... 

..     1,626 

2,151 

2,777 

May  ... 

..     1,225 

2,069 

2,708 

Jane... 

..     2,005 

2  306 

3,403 

Jnly  ... 

..      1,781 

2,971 

3,687 

Total    ...  12,262  16,821  22,877 

Official  figures  recently  issued  by  the  Duteh  authorities 
reveal  a  marked  growth  in  the  rubber  exports  from  Java, 
the  1914  figures  just  available  showing  an  increase  of  50  per 
cent,  compared  with  1913.  It  is  pointed  out  that  in  the 
latter  year  the  Netherlands  and  the  United  Kingdom  were 
almost  equal  participants  in  Java  rubber,  but  during  1914 
the  latter  country  increased  its  purchases  by  more  than  a 
million  lbs. 


German 
Espionage. 


A  "  Neutral,"  writing  in  the  Timei  of 
August  21st,  drew  attention  once  more 
to  the  German  system  of  espionage.  He 
pointed  out  that  when  our  Government  made  the  statement 
that  the  Germau  spy  system  in  this  country  had  been 
broken  up,  the  announcement  was  reoeived  by  the  enemy 
with  shouts  of  derision.  He  went  on  to  say  that  spying  in 
the  Fatherland  had  been  reduced  to  a  fine  art,  and  that, 
wholly  apart  from  military  matters,  it  was  practised  by 
peaceful  citizens.  Your  German  firm  even  had  spies 
amongst  those  who  were  employed  by  a  rival  in  trade  ! 

Those  who  are  concerned  with  electrical  matters  in  this 
country  could  say  something  of  the  manner  in  which  our 
whilom  German  rivals  have  endeavoured  to  filch  orders 
which  ought  to  have  come  to  English  firms. 

One  can  recall  an  instance  of  "  the  German  method  " 
which  occurred  in  relation  to  a  power  station  not  100  miles 
from  the  offices  of  the  Electrical  Review.  New 
dynamos  were  required.  Invitations  to  tender  were  sent  to 
certain  English  firms,  the  directors  being  determined  to 
support  home  industry.  The  lowest  tender  received  was  about 
£20,000 — the  exact  figure  is  of  no  consequence.  Before 
the  order  was  placed,  a  polite  German  was  shown  into  the 
office  of  the  managing  director.  After  a  little  general  talk 
about  the  weather,  he  offered,  on  behalf  of  his  German 
principals,  to  supply  the  goods  for  £18,000.  In  this 
instance  he  received  but  short  shrift.  The  managing 
director  told  him  that  his  company  declined  "  To  provide 
any  funds  for  the  building  of  ( ierman  Dreadnoughts."  Sub- 
sequent inquiry  showed  that  the  German  spy  had  been 
"  nosing  around  "  among,  and  possibly  bribing,  the  clerks,  in 
order  to  acquire  sufficient  information  to  enable  him  to 
advance  his  tempting  offer. 

These  Teutonic  methods  are  not  the  mere  growth  of 
yesterday.  They  are  apparently  characteristic  of  the  rac« 
When  reading  (for  the  ?ith  time)  Smiles's  "  Life  of 
James  Watt,"  we  recently  discovered  an  example  which 
dates  back  well  into  the  Eighteenth  Century.  Having 
drawn  attention  to  the  fact  that  after  the  efficiency  of 
Watt's  engine  had  been  proved  in  the  Cornish  mines,  orders 
for  the  engines  came  in  from  France  and  Holland,  the 
biographer  proceeds  : — 

Watt  was  more  alarmed  than  gratified  by  the  foreign  orders, 
fearingf  that  the  engine  would  be  copied  and  extensively  manufac- 
tured abroad,  where  patents  had  not  yet  been  secured.  H«  did 
not  see  that  the  best  protection  of  all  was  in  the  superiority  of  his 
mechanics  and  tools,  enabling  firat-olass  work  to  bo  turned  ont — 
advantages  in  wh'ch  the  Sjho  firm  had  the  start  of  the  world.  It 
is  true  h's  mechanics  were  liable  to  be  bribed,  and  foreigners  were 
constantly  haunting  Soho  for  the  purpose  of  worming  out  the  secrets 
of  the  manufacture,  and  decoying  away  the  best  men.  Against  this 
every  precaution  was  taken,  though  sometimes  in  vain.  Two 
Prussian  engineers  came  over  from  Berlin  in  177'.',  to  whom  Watt 
showed  every  attention  ;  after  which,  in  his  absence,  they  got  into 
the  engine  room  and  carefully  examined  all  the  details  of  "Old 
Bcs'i,"  making  notes.  When  Watt  returned  he  was  in  h'gh  dudgeon, 
and  wrote  to  his  partner  CBoulton)  that  he  "could  not  help  it, 
unless  by  diacountenanoing  every  foreigner  who  does  not  oome 
avowedly  to  have  an  engine." 

We  may  be  pretty  sure  that  henceforth  manufacturing 
firms  in  this  country  will  be  strictly  on  their  guard  against 
(ierraan  methods  of  peaceful  penetration 
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SOME    MOTORS     I    HAVE    MET. 


By  E.  F.  butler. 


In  an  experience  which  covers  some  thousands  of  machines, 
although  the  majority  call  for  no  comment,  yet  some  are 
remembered,  either  for  something  out  of  the  ordinary  in 
their  construction  or  operation,  or  else  for  some  fault  un- 
usual or  hard  to  locate.  An  instance  of  the  former  class 
was  a  20-H.P.  motor  in  the  Midland?,  driving  a  foundry 
blower.  The  remarkable  thing  about  it  was  that  it  appeared 
to  have  only  one  terminal.  Curiosity  prompted  the  writer 
to  investigate,  and  as  the  owner  had  no  objection  he  did  so. 
The  terminal  in  question  was  a  huge  brass  affair,  almost 
big  enough  to  lift  the  motor  by,  and  fitted  into  an  insulat- 
ing bush  screwed  into  the  place  where  the  eye-bolt  usually 
is.  It  turned  out  that  the  motor  was  a  two-pole  series 
machine,  the  two  armature  leads  being  connected  between 
the  two  field  coils,  in  place  of  the  usual  connector,  one  end 
of  the  field  coils  being  taken  to  the  only  terminal,  while 
the  other  end  was  connected  to  one  of  the  holding-down 
bolts.  The  starter  was  connected  up  as  usual,  being  in 
series  with  the  terminal.  The  other  main  was  connected  to 
an  iron  gaspipe.  The  return  fromi  the  motor  was  via  the 
holding-down  bolts,  which  went  through  a  girder,  thence  to 
the  corrugated  iron  motor-shed,  and  on  to  an  iron  standard 
supporting  a  crane  track  to  which  the  gaspipe  was  also 
connected. 

Although  not  a  motor,  another  machine,  located  about 
half  a  mile  from  the  Bank,  may  be  noticed.  This  is  an  old 
Oramme  dynamo,  of  about  6  volts,  used  for  plating,  which 
has  been  running  for  over  40  years,  and  is  still  in  daily  use. 
The  remarkable  part  about  it  is  the  brushgear. 

The  brushes,  copper,  of  course,  are  fixed  in  a  clamp  which 
is  free  to  swing  round  the  spindle.  Clamped  in  with 
the  brush  is  a  brass  plate,  nearly  the  same  size  as  the  brush, 
with  a  hole  in  the  end.  Hooks  are  fixed  in  the  wooden 
beams  above  the  machine,  and  a  cord  is  tied  through  the 
hole  in  the  brass  plate  and  passed  over  the  hook.  Pressure 
on  the  brushes  is  obtained  by  hanging  weights  on  the  free 
end  of  the  cord.  When  trade  is  slack  a  few  large  iron  nuts 
are  snflScient,  but  in  busy  times  anything  up  to  about 
14  lb.  of  metal  are  attached,  the  quantity  in  use  serving  as 
a  crude  ammeter.  It  is  interesting  to  note  that  during  the 
whole  time  this  machine  has  been  running,  the  only 
renewals,  apart  from  brushes,  have  been  two  new  commu- 
tators and  one  new  set  of  bearings. 

The  electrical  end  often  receives  the  blame  for  troubles 
which  are  purely  mechanical.  Probably  the  most  common 
complaint  in  this  connection,  more  particularly  with  belt 
drives,  is  that  the  motor  goee  too  slow,  or  will  not  take  the 
load.  The  writer  has  come  across  several  instances  of  this, 
and  in  most  cases  the  trouble  can  be  traced  to  excessive 
slipping  of  the  belt.  It  may  be  pointed  out  that  when  there 
is  more  than  one  belt  between  the  motor  and  the  driven 
machine,  it  is  not  necessarily  the  motor  belt  that  is 
slipping. 

A  metal  pulley,  however  long  it  may  run,  does  not  get 
polished  if  the  belt  does  not  slip  unduly,  but  has  a  leaden 
appearance.  When  slipping  takes  place,  the  pulley  will  be 
bright  and  shine  like  polished  silver.  An  examination  of 
the  belt  will  usually  show  it  to  be  smooth  and  glazed  on  the 
inner  side,  and  in  bad  cases  the  smell  of  burnt  leather  will 
be  noticed.  A  speed  counter  will  easily  confirm  whether 
the  motor  is  running  at  its  proper  speed  or  not. 

On  on«  occasion  the  driving  end  bearing  of  a  large  motor 
in  a  saw  mills  seized  badly.  It  had  practically  welded  on, 
and  as  much  of  the  shaft  as  was  visible  between  the  end 
plate  and  pulley  was  blue  from  heat.  The  oil  well  was 
nearly  full  of  good  clean  oil,  and,  on  first  thoughts,  it  almost 
seemed  as  if  the  law  of  cause  and  effect  had  ceased  to  work. 
The  common-sense  view,  however,  was  that  the  colour  of 
the  shaft  showed  that  it  must  have  reached  a  temperature 
of  somewhere  in  the  neighbourhood  of  500°  F.,  and  long 
before  that  time  the  oil  would  have  been  volatilised  or  burnt 
up.  The  obvious  conclusion  arrived  at  was  that  the  oil 
had  been  added  after  the  shaft  had  seized.  The  attendant 
was  asked  point  blank  if  this  was  the  case,  and  eventually 
he  admitted  that  it  was  so. 


The  truth  of  the  matter  probably  was  that  the  motor  had 
been  out  of  use  for  some  time,  was  in  an  exposed  position  by 
the  river  side,  and,  being  cold  weather,  the  oil  had  thickened 
sutficiently  to  prevent  the  ring  revolving. 

About  the  same  time  the  writer  came  across  another 
bearing  trouble,  this  time  inawood-workingshop,  the  owner 
doing  jobbing  work  for  the  furniture  trade.  He  had  pros- 
pered in  a  small  way,  and  installed  a  larger  motor.  After 
it  had  been  running  for  a  few  weeks  complaint  was  made 
that  the  commutator  end  bearing  was  running  hot  at 
intervals. 

The  first  time  it  did  so  the  owner  washed  it  out  with 
paraffin,  and,  after  refilling  with  fresh  oil,  it  ran  all  right. 
A  few  days  afterwards  it  again  ran  hot,  and  the  owner 
asked  to  have  the  trouble  investigated.  It  turned  out  that 
the  motor  was  fixed  close  to  a  moulding  machine,  a  tool 
which  runs  at  a  very  high  speed  and  throws  off  a  lot  of 
chips.  The  cause  of  the  trouble  was  soon  apparent.  The 
end  of  the  oil  well  was  open,  and  occasionally  a  chip  of  wood 
flew  in  and  dropped  in  the  oil  well,  got  picked  up  by  the  ring, 
and  lodged  between  the  ring  and  the  bush ;  in  fact  the 
ring  was  actually  seen  resting  on  a  chip.  A  cover  was 
fitted  over  the  end  of  the  oil  well  and  the  trouble  did  not  recur. 
An  unusual  case  of  bearing  trouble  was  met  with  a  few 
years  ago  on  a  motor  in  a  steel  works.  Again,  the  com- 
plaint was  a  heated  bearing,  this  time  on  the  driving  end. 
The  motor  was  an  old  two-pole  over-type  machine,  having 
split  bearings,  with  caps  held  down  by  set  screws. 

On  removing  the  bearing  cap  it  was  found  that  the  oil 
ring  had  cut  a  groove  all  round  the  shaft  as  neatly  as  if  it 
had  been  turned  to  a  depth  of  about  a  quarter  of  an  inch. 
The  shaft  was  so  weakened  that  it  had  to  be  renewed. 
The  explanation  of  the  trouble  seems  to  be  that  the  ring 
was  very  heavy,  being  about  a  quarter  of  an  inch  wide  by 
three-eighths  of  an  inch  deep.  On  that  account  it  travelled 
much  slower  than  the  motor  shaft,  picked  up  particles 
of  slag  and  grit,  acting  practically  as  a  saw. 

Let  me  give  a  final  instance  of  bearing  trouble.  The  hoist 
of  an  overhead  travelling  bearing  crane  was  driven  by  gearing 
from  a  20-h.p.  motor.  After  it  had  been  in  use  a  short  time 
one  of  the  armature  bands  came  off,  and  it  was  found  that 
the  lift  in  the  bearings  was  excessive,  the  armature  being 
practically  on  the  pole  pieces.  The  motor  was  taken  apart, 
and  the  bearings  tried  on  the  shaft.  It  was  somewhat 
surprising  to  find  that  they  were  a  very  good  fit  and  showed 
no  signs  of  wear.  The  bearings  were  next  tried  in  the  end- 
plate,  and  the  cause  of  the  trouble  was  apparent.  The  wear 
was  on  the  outside. 

The  bearing  was  6  in.  long,  and  the  outside  was  left 
rough,  excepting  for  about  1  in.  at  the  centre,  which  was 
turned  to  a  radius.  The  seating  in  the  end-plate  wss 
bored  out  parallel,  consequently  the  weight  of  the 
armature  and  the  load  and  the  pull  of  the  brake  blocks 
was  only  taken  on  a  line  of  contact. 

Men  who  do  nothing  else  but  power  work  often  get  into 
the  habit  of  locating  faults  almost  automatically  by  symp- 
toms, without  the  aid  of  a  testing  set  or  test  lamp,  and  can 
usually  make  a  very  good  guess  at  the  trouble.  On  the 
other  hand,  they  sometimes  guess  wrong.  Such  a  case 
occurred  on  a  metal-cutting  saw,  Ln  which  both  the  motor 
and  gearing  were  enclosed.  The  only  indication  of  the 
running  of  the  motor  was  the  movement  of  the  saw.  When 
starting  up  one  day  the  operator  was  unable  to  get  the 
saw  to  move.  The  electrician,  who  had  examined  the  motor 
earlier  in  the  day,  came  to  the  conclusion  that  the  starter 
had  burnt  out.  Borrowing  one  from  a  standing  machine 
near  by,  he  connected  up  and  tried  again,  still  without 
result.  Noticing  that  the  no-volt  release  was  energised  and 
holding  up  the  starter  arm,  he  left  it  so,  removed  one  of 
the  motor  covers,  and  found  the  motor  running  merrily. 
The  key  had  come  out  of  the  pinion  and  the  shaft  was  re- 
volving in  the  bore  of  the  wheel. 

The  writer  has  come  across  several  instances  of  mice  and 
rats  getting  into  electrical  machinery.  They  usually  get  in 
when  the  machine  is  warm  after  a  day's  run.  Generally 
speaking,  no  harm  is  done,  excepting  to  the  animals  them- 
selves, although  in  one  instance  a  large  rat  got  into  a  fan- 
ventilated  motor  and  wedged  up  the  fan.  In  another  case 
a  rat  found  its  way  into  a  lift  controller  on  530  volts,  and 
caused  a  short-circuit. 
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An  unuBual  fault  took  place  on  a  motor  in  a  leather  works 
gome  time  ago.  The  motor  was  hard  to  start  up,  would 
sometimes  race,  and  at  other  times  run  at  normal  speed, 
and  would  flash  over  frequently. 

It  was  not  overloaded,  and  all  connections  were  apparently 
in  order.  It  took  some  time  before  the  trouble  was  located, 
but  the  fault  was  very  simple,  after  all. 

The  no- volt  coil  was  in  series  with  the  shunt  field  winding, 
and  the  overload  release  operated  in  the  usual  way  by  short- 
circuiting  the  no-volt  coil. 

An  intermittent  break  was  found  in  the  no-volt  coil,  and 
what  happened  was  this  :  The  contact  on  the  starter  arm 
was  burnt  and  roughened,  so  that  it  did  not  fly  back  when 
the  current  was  shut  off.  When  the  shunt  field  was  opened 
by  the  break  in  the  no-volt  coil,  the  armature  took  an 
excessive  current,  which  pulled  in 
the  overload  coil  and  re-established 
the  field.  Sometimes  the  overload 
stuck  in  and  kept  the  field,  and 
sometimes  it  dropped,  and  the  motor 
either  flashed  over  or  pulled  it  in 
again. 

Another  case  had  somewhat 
similar  features.  A  new  motor  and 
starter,  which  had  previously  been 
tested  and  run  satisfactorily  on  load, 
were  packed  and  sent  off  to  a  cus- 
tomer about  a  1 00  miles  away. 

A  short  time  after,  an  angry  pur- 
chaser telegraphed  up  to  say  that 
the  motor  was  no  good,  and  the 
starter  got  red-hot  every  time  an 
attempt  was  made  to  start  the  motor. 

A  man  was  dispatched  to  the 
scene,  and  found  the  motor  already 
packed  up  for  returning.  It  was 
hastily  connected  up  without  remov- 
ing it  from  the  packing  -  case, 
and  the  customer's  complaint  was 
confirmed.  The  armature  lead  was 
taken  off  the  starter,  the  arm  moved 
on  and  off  the  first  step,  and  the  ab- 
sence of  any  flash  showed  that  there 
was  a  break  in  the  field  circuit.  The  armature  lead  was  re- 
placed, the  field  wire  taken  off  and  connected  to  the  line 
terminal  of  the  starter,  thus  placing  the  field  across  the 
main  as  soon  as  the  switch  was  closed.  On  trying  again, 
the  motor  ran  perfectly,  plainly  showing  the  trouble  to  be 
in  the  starter  itself.  The  closest  inspection  failed  to  show 
anything  wrong,  and  in  desperation  it  was  decided  to  pull 
the  starter  to  pieces  and  take  the  fittings  off  the  slate. 
This  ultimately  showed  the  source  of  the  trouble.  The 
no-volt  coil  had  its  inner  end  connected  to  the  iron  core  of 
the  magnet  with  the  object  of  cutting  out  the  starting 
resistance  from  the  field  when  the  starter  arm  was  full  on. 
A  brass  set-screw  went  through  the  slate  with  the  connec- 
tion under  the  nut,  and  this  set-screw,  possibly  owing  to  its 
having  been  tightened  up  too  much,  or  being  of  hard  brass. 
had  broken  in  half  in  the  centre  of  the  slate,  the  connec- 
tion on  the  back  being  stiff  enough  to  hold  it  from 
dropping  out. 


Mr.  Hee,  cleansing  superintendent,  Blackpool,  estimates  that 
he  will  be  able  to  replace  three  or  four  of  the  horse-drawn 
vans.  Apart  from  the  great  saving  which  this  will  mean 
to  Blackpool,  a  great  gain  will  be  made  in  the  expeditious 
manner  in  which  the  work  will  be  carried  out,  which 
is  highly  desirable  for  a  place  like  Blackpool  during  the 
season. 

The  tank,  which  has  a  capacity  of  750  gallons,  was 
supplied  by  Messrs.  J.  W.  Glover  &  Sons,  of  Warwick,  and 
is  equipped  with  their  patent  Warwick  sprinkler  in  the  front 
of  the  \ehicle,  which  arrangement  enables  the  driver  to 
exercise  continual  supervision  over  the  spread  of  the  water, 
and  obviates  the  necessity  of  looking  back. 

The  chassis  itself  is  of  standard  U.V.  pattern  of  S^-ton 
capacity,  fitted  with  44-cell  17-pIate  Ironclad  battery,  which 


ELECTRIC  VEHICLE  PROGRESS. 


Eleclrk  Street  Watering  at  Blofk/wol.—  l'il&ckpoo]  is  ever 
ready  to  adopt  improvements,  and  has  recently  made  a  new 
venture  by  introducing  an  electric  vehicle  into  municipal 
service.  This  takes  the  form  of  an  electrically-propelled 
street  watering  tank  wagon  supplied  by  the  (iencral  Vehicle 
Co.,  Ltd.,  of  Imperial  House,  Kingsway,  W.C. 

Until  recently,  the  work  of  watering  the  roads  in 
Blackpool  had  lieen  carried  out  by  means  of  horse-drawn 
vehicles,  which  go  a  long  way  in  a  long  time,  whereas  the 
new  sprinkler  can  water  a  road  21  ft.  wide,  at  a  speed  of 
10  M.r.ii.,  and  recently,  on  test,  distributed  (i.OOO  gallons 
on  12  miles  of  road  in  2^  hours.  This  time  included  the 
rnnning  to  the  hydrant  and  loading,  and  from  these  figures. 


Electbic  Street  Wateeing  Wagon  at  Blackpool. 


has  an  ampere-hour  capacity  of  268,  and  gives  a  range  on 
one  charge  of  40  miles.  It  is  understood  that  Mr.  Bee,  the 
cleansing  superintendent,  has  made  arrangements  to  charge 
this  up  at  his  destructor  works. 

The  chassis  frame  is  constructed  of  5-in.  channel  steel ; 
the  motor  is  a  G.E.  totally-enclosed  type  ;  the  controller  is 
of  the  G.E.  type  having  four  speeds  forward  and  two 
reverse,  regulated  by  field  coils.  Transmission  is  by  double 
reduction,  first  by  Morse  silent  chain  enclosed  from  motor 
to  countershaft,  second  by  roller  chains  from  countershaft  to 
rear  wheels.  The  countershaft  is  of  the  housed  type  on 
Timken  roller  bearings  with  spur  gear  differential. 

The  vehicle  complete  looks  smart,  and  has  the  usual 
advantages  of  the  electric,  namely,  silence  and  cleanliness. 

Electric  Vehiftes  in  U.S.  Postal  Service.— Mr.  A.  JsicksoQ 
Marshall,  secretary  of  the  American  Electric  Vehicle  Asso- 
ciation, writing  on  the  above  subject,  gives  some  interesting 
data  regarding  the  performance  and  cost  of  delivery 
vehicles.  This  matter  is  of  particular  interest  in  the 
States,  as  the  (Tovernmcnt  there  is  obtaining  tenders  for 
mail  transport  in  100  cities,  while  in  this  country  there  is 
obviously  an  enormous  field  for  the  use  of  the  electric  van 
in  parcel  delivery  work,  which  has  scarcely  been  touched, 
and  in  which  the  actual  delivery  cost  per  parcel  is  pro- 
bably higher  than  it  would  be  under  electrical  delivery 
conditions. 

Two  experimental  parcel  post  journeys  were  made  with  a 
1,000-lb.  Walker  truck,  for  delivery  and  collection  of  parcels 
respectively,  the  stops  being  accurately  timed  and  other 
essential  data  being  carefully  compiled. 

As  regards  the  delivery  run,  ITjO  packages  were  delivered 
by  14  3  stops  covering  4(;"3  miles  in  ('>  hr.  23  min.  The 
time  taken  in  travelling  and  making  delivery  per  stop  was 
2  min.  407  sec.  Similarly  the  average  travelling  and 
delivery  time  per  parcel  was  2  min.  3;!,!,  sec,  while  the 
average  stope  per  mile  were  8*0G7.  The  cost  per  mile  and 
per  parcel  for  energy  was  "DSd.  and  -nd.  respectively. 
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Id  the  case  of  the  collection  run,  147  collections  were 
made  with  137  stops,  covering  26  5  miles  in  4  hr.  28  min. 

The  time  taken  in  travelling  and  collecting  per  stop  was 
'  min.  57^  sec,  and  per  collection  1  min.  49f  sec,  while 
the  average  number  of  stops  per  mile  was  5-17,  and  the  cost 
per  mile  and  per  collection,  of  electrical  energy  was  Sbd.  and 
lad.,  current  in  both  cases  being  figured  at  Ifd.  per  unit. 

The  figures  given  are  satisfactory  so  far  as  they  go,  but 
i;i\e  little  indication  of  the  overall  cost  of  delivery  per 
parcel ;  fortunately  many  of  the  items  which  go  to  make  up 
this  cost  can  be  filled  in  by  those  undertaking  such  work 
from  known  data. 

Mr.  Jackson  Marshall  believes  that  the  motor  vehicle 
must  necessarily  supersede  the  horse  vehicle  equipment  in 
the  U.S.  postal  service,  and  points  out  that  in  recent  years 
20  to  30  electrics  have  been  used  in  New  York  city  in  the 
service,  although,  owing  to  changes  in  the  system,  only  12 
are  now  in  service,  making  deliveries  from  19  postal  sub- 
stations of  large  and  heavy  packages  sent  through  the 
parcel  post.  During  one  winter  month  in  27  days  these 
machines  travelled  7,111  miles,  and  deUvered  98,243 
parcels,  an  average  distance  of  22  miles  per  individual 
vehicle. 

The  machines  have,  however,  capacities  of  45  miles  per 
charge.    The   deliveries  average  out  at  303  per  day  per 


Electric  Vehicles  used  by  the  South  African  Railways. 


vehicle,  and  the  average  distance  per  packet  at  382  ft , 
while  the  average  cost  per  parcel,  excluding  the  salary  of 
the  attendant  who  accompanied  the  truck  and  made  the 
actual  deliveries,  was  between  Hd.  and  l|d. 

In  addition  to  the  above  trucks,  a  number  of  heavy 
machines  are  used  for  mail  haulage  between  New  York  city 
depots  and  postal  stations,  and  some  have  been  in  service 
five  or  six  years,  having  been  used  24  hours  a  day  in  the 
year  during  that  period.  Such  mail  service  is  considered  to 
be  one  of  the  most  exacting  to  which  motor  trucks  can  be 
applied. 

The  Indianapolis  Post  OflSce  has  used  three  electric 
delivery  wagons  which,  in  point  of  reliabihty,  speed  and 
mileage,  have  proved  very  satisfactory. 

In  a  3«ven-honr  day  these  wagons  averaged  271*5  parcels 
in  189  stops  over  a  distance  of  18-75  miles.  The  cost  of 
the  day's  run,  not  including  the  wages  of  the  carrier,  was 
ftbout  23s. 

The  stops  per  mile  were  6 '02  ;  cost  per  stop,  TGd.  ;  and 
cost  per  parcel,  Id. 

Last  year  the  Parcel  Post  Delivery  Committee  of  the 
E.V.C.  of  America  conducted  an  extensive  campaign  with 
all  the  U.S.  Government  officials  at  Washington,  the  post- 
masters generally  throughout  the  country  and  others  inter- 
ested, with  a  view  to  inducing  the  Post  Office  authorities  to 
recognise  the  value  of  the  electric  vehicle  in  their  business. 
The  work  is  so  similar  to  that  of  the  house-to-house  de- 
livery undertaken  by  large  stores  that  their  successful  use 
by  the  many  important  American  houses,  should,  it  is  con- 
sidered, have  considerable  influence  on  the  Post  Office 
authorities.      Mr.   Jackson  Marshall  gives  a  list  of  large 


users  of  electric  delivery  vehicles,  including  the  Ward 
Baking  Co.,  with  510  ;  the  Adams  Express  Co.,  326  ;  the 
Marshall  Field  Co.,  230  ;  the  American  Express  Co.,  220  ; 
and  several  others,  although  these  also  employ  numerous 
petrol-driven  vans.  For  transport  work  over  comparatively 
short  distance?,  requiring  frequent  starting  and  stopping, 
the  electric  vehicle  has  proved  its  utility  and  economy,  both 
in  this  country  and  the  States,  one  writer  estimating  a 
saving  of  25  per  cent,  on  the  cost  of  petrol  delivery  vans  for 
such  service.  The  range  of  delivery  is  such  as  will  cover  all 
city  work  and  specified  journeys  beyond  town  limits. 

While  the  publication  of  data  regarding  "  frequent  stop 
and  start "  service  is  useful,  there  appears  to  be  considerable 
scope  for  a  more  extended  investigation  of  the  cost  and 
limitations  of  the  electric  as  compared  with  the  petrol, 
steam  and  horse-drawn  vehicle  in  this  country.  One  writer, 
for  instance,  has  stated  that  it  is  found  that  where  the  pro- 
portion of  running  time  is  low  and  the  standing  time  high, 
the  electric  vehicle  is  the  more  suitable  ;  this  raises  the 
question  of  the  influence  on  cost  per  ton  delivered  of  stand- 
ing charges  in  the  case  of  an  expensive  electric  vehicle  as 
compared  with,  say,  a  horse  equipment,  where  the  idle  wait- 
ing time  is  a  considerable  proportion  of  the  whole. 

Many  transport  services  involve  such  conditions,  and  the 
electric  vehicle  is  peculiarly  suited  to  undertake  the  work 
from  many  points  of  view,  but  compara- 
tive data  is  lacking  as  to  influence  of 
standing  charges  on  the  cost  of  delivery 
where  lengthy  periods  of  waiting  nullify 
to  a  large  extent  the  possible  saving  in 
e.xpense  while  running. 

We  want  a  better  idea  of  the  service 
limitations  of  the  electric  apart  from 
limitations  of  distance. 

iSouth  African  Railway  "  Electrics." 
— At  the  latter  end  of  last  year  the 
South  African  Railways  at  Cape  Town 
obtained  nine  7,000-lb.  electric  lorries 
from  the  South  African  General  Electric 
Co.  for  delivery  work  from  the  Cape 
Town  docks.  These  vehicles  are  of 
standard  G.V.  type ;  the  battery  is 
underslung  and  supplies  a  G.E.C.  motor, 
from  which  transmission  is  by  Morse 
chain  to  a  countershaft  in  which  is  in- 
corporated the  diflferential,  and  from 
sprockets  on  the  countershaft  by  heavy 
side  chains  to  the  rear  wheels.  Timken 
roller-bearings  are  fitted  to  the  wheels, 
and  the  tires  are  solid,  with  twin  tires  on  the  rear 
wheels ;  external  contracting  brakes  are  fitted  on  the  counter- 
shaft and  internal  expanding  brakes  on  the  driving  wheel 
sprockets. 

The  control  gives  four  speeds  forward  and  two  reverse. 
Motor,  dififerential  and  axles  are  high  off  the  ground,  and 
the  battery  cradle  gives  14-in.  clearance  from  the  ground. 

The  S.A.  Railway  Administration  has  had  extensive  ex- 
perience of  electric  traction  for  short  distance  haulage,  and 
its  adoption  on  so  liberal  a  scale  points  to  the  conclusion  that 
within  the  limitations  indicated  the  "  electric  "  has  peculiar 
advantages  of  its  own. 


"  Bottle  RaySi''  —  According  to  the  Times  of 
Angnat  19th,  the  German  wireless  news  circulated  throng'h 
German  official  wireless  stations  and  received  by  the  Wireless 
Press  contained  the  following  : — Prof.  Goldstein  has  diflcovered  a 
new  kind  of  rays  which  he  calls  "  Bottle  Rays  "  because  they  are 
produced  from  Leyden  jars.  They  belong  to  the  same  class  as  the 
X-rays,  bat  are  of  different  coloar  when  exported  to  the  same  sur- 
roundings. The  gases  of  the  "  Bottle  Rays  "  are  very  long  and 
variously  shaped,  and  at  their  end  seem  to  dissolTe  in  forms  like 
clouds  or  cascades. 

We  are  at  a  loss  for  an  appropriate  comment  on  this  remarkable 
item  of  news,  which  leaves  us  dazed.  We  should  be  glad  to  know 
whether  Prof.  Goldstein  did  it  into  English,  or  whether  the  Wire- 
less Press  is  responsible  for  the  translation. 

Horsham, — Plant  Extension. — The  Council  has  de- 
cided to  arrange  for  the  extension  of  the  storage  battery  at  the 
generating  station  in  readiness  for  the  winter  load. 
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ILKLEY    ELECTRICITY    WORKS. 


Some  three  weeks  ago  the  electric  supply  undertaking  of  the 
Ilkley  Urban  District  Council  was  officially  inaugurated, 
Dr.  Bates,  chairman  of  the  Council,  performing  the  opening 
ceremony. 

The  Council  purchased  a  Provisional  Order  for  the  area 
about  13  years  ago,  from  a  private  firm,  but  as  it  did  not 
take  the  necessary  steps  to  utilise  its  powers,  this  order  was 
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ILKLET  Electricity  Works. 

revoked.  A  second  Provisional  Order  was  granted  in  1912, 
and  the  question  of  evolving  a  suitable  scheme  came  under 
consideration. 

The  idea  of  purchasing  electricity  in  bulk  from  the  West 
Yorkshire  Electric  Power  Co.,  who  were  iuDending  to  erect 
a  generating  station  at  Bingley,  was  abandoned,  the  Council 
deciding    to  provide  its   own   plant ;  a 
further   proposal    to   utiliss   the   water- 
power  of  the  river  was  also  discussed,  but 
ultimately  a    steam-generating   scheme, 
prepared    by    Mr.    George    Wilkinson, 
borough  electrical  engineer  of  the  neigh- 
bouring town  of  Harrogate,  was  adopted, 
he  being    subsequently   appointed    con- 
sulting engineer  to  the  Council. 

The  estimated  cost  of  the  work  was 
rather  under  £18,000,  and  we  gather 
that  for  that  portion  of  the  work  the 
cost  has  not  been  exceeded  ;  but  ad- 
ditional cable  extensions  have  been  made, 
so  that  some  £21,000  has  been  spent 
on  the  scheme. 

The  generating  station,  which  has 
been  erected  in  Little  Lane,  adjoining 
the  Council's  gasworks,  is  a  plain  brick 
structure,  laid  out  suitably  for  extension, 
and  includes  a  combined  engine  and 
boiler  room — in  which  the  "  locomo- 
bile "  type  of  prime  mover  is  in.stulled 
— with  adjoining  coal  bunkers  to  hold 
180  tons  of  coal,  and  an  accumulator 
room. 

The  generating  plant  consists  of  two 
200-H.r.  locomobile  sets,  in  which  the  engine  is  mounted 
directly  over  the  boiler,  and  due  to  the  high  superheat 
and  relatively  small  steam  losses,  some  remarkable  ctli- 
ciencies  were  obtained  on  test  at  the  works  of  the  makers, 
Messrs.  U.  (Jarrett  .V-  Sons,  Ltd. 

The  boiler  is  of  the  multitubular  fbrnish  type,  a  siKicial 
eeture  being  that  the  corrugated  furnace  and  tubes  can  be 


withdrawn  as  a  whole  for  cleaning,  &c. ;  at  the  end  of  the 
boiler  is  a  tubular  superheater  chamber.  The  working 
steam-pressure  is  190  lb.,  and  180°  of  superheat  are  added. 

The  engine,  mounted  over  the  boiler,  is  of  the  side-by-side 
compDund  type  ;  the  cylinder  jackets  are  fed  direct  with 
boiler  steam,  and  balanced  piston  valves  are  fitted  to  each 
cylinder.  The  engine  is  fitted  with  two  fly-wheels  and  a 
shaft  governor,  and  drives  through  a  flexible  coupling,  an 
extension  shaft  carrying  a  chain  sprocket,  the  drive  on  to 
the  generator  being  by  means  of  a  Hans  Renold  chain 
running  in  an  oil  bath. 

The  engine  exhausts  into  a  jet-type  condenser  working  in 
conjunction  with  a  single  Edwards-type  air  pump,  the 
condensing  water  being  passed  through  a  sprinkler-type 
cooling  plant  outside. 

The  boiler  is  fitted  with  a  special  type  of  internal  direct- 
contact  feed  water  heater,  water  from  which  at  high  tem- 
perature is  fed  into  the  lower  and  cooler  part  of  the  boiler 
shell,  thus  improving  the  circulation. 

The  engine  runs  at  170  r.p.m.  ;  the  test  steam  consump- 
tion was  10-6  lb.  per  b.h.p.  on  full  load  (180  b.h.p.),  and  the 
coal  consumption,  with  high  calorific  fuel,  1"4  lb.  per  b  H  p. 
The  mechanical  efficiency  of  the  unit  is  about  95  per  cent. 

The  contract  for  the  electrical  generators,  switchgear,  &c., 
was  carried  out  by  the  Phoenix  Dynamo  Mfg.  Co.,  Ltd. ;  the 
main  generators  are  100-KW.  units,  and  there  are  in  addi- 
tion two  balancers  and  one  double-ended  booster  to  operate 
in  conjunction  with  the  battery  plant. 

The  main  switchboard  was  supplied  by  Messrs.  Whipp 
and  Bourne,  as  sub-contractors,  and  includes  seven  gene- 
rator and  works  panels  and  four  feeder  panels  for  controlling 
the  main  feeders  to  Ben  Rhydding,  Middleton,  the  Town 
Hall,  and  King's  Road,  and  from  these  points  distribution 
cables  are  carried  through  all  the  principal  streets  and 
roads.  The  total  length  of  cables  laid  is,  approximately, 
16  miles,  and  this  work  has  been  carried  out  by  the 
Western  Electric  Co.,  Ltd.  The  distribution  is  on  the 
three-wire  system  at  460  and  230  volts,  motors  above 
H  H.p.  being  supplied  on  the  higher  pressure. 
'  About  50  consumers  have  been  connected  to  the  mains, 
and  the  prospects  of  superseding  the  private  plants  in  the 
district  are  good. 

It  was  at  one  time  proposed  to  light  some  of  the  streets 
electrically,  and  also  to  illuminate  West  Yie'w  Park  with 
electric  fairy  lamps,  but  owing  to  the  prevailing  conditions 
this  has  been  deferred. 


Uakiuctt  200-11. II. r.  Locomuiulk  installed  at  Ii.kley. 


The  charges  for  energy  in  Ilkley  are  5d.  per  unit  for 
lighting  and  2(1.  ])cr  unit  for  power  and  heating  puqusps. 

At  the  commencement  of  the  work  Mr.  Wilkinson,  jiinr., 
took  charge  of  the  cable  laying  as  clerk  of  the  works, 
init  being  on  the  reserve  of  officers,  he  was  called  up 
to  serve  with  the  first  contingent  of  the  Expe<litionary 
Force,  being  subsequently    wounded   in   the   retreat  from 


Vol.  77.    No.  1,970,  August  27,  1915.]       THE     ELECTRICAL     REVIEW^ 


263 


Mens  and  taken  prisoner.  In  October  last  his  position  as 
clerk  of  works  was  taken  by  Mr.  Sydney  H.  Bill,  who  has 
since  been  appointed  electrical  engineer  to  the  Council,  as 
announced  in  a  recent  issue.  There  can  be  no  doubt  that 
a  public  supply  of  electricity  will  prove  a  raluable  acquisi- 
tion to  Ilkley,  and  add  to  its  numerous  attractions  as  a 
health  resort  and  residential  centre  ;    our  congratulations 
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are  due  both  to  the  consulting  engineer,  Mr.  Geo.  Wilkin- 
son, and  to  Mr.  Bill,  the  Council's  electrical  engineer,  on 
the  successful  initiation  of  the  scheme  ;  to  Mr.  Bill  our 
thanks  are  also  due  for  material  assistance  in  the  preparation 
of  this  short  description. 


A    NEW    PRINTING    TELEGRAPH    SYSTEM. 


(.Concluded  from  page  232.) 
The  perforator,  shown  in  fig.  1,  is  provide!  with  a  keyboard 
.■-iiuilar  to  that  of  a  standard  typewriter.  The  stroke  of  the 
keys  is  short,  so  that  it  can  be  operated  without  fatigue.  Fig. 
11  shows  the  interior  of  the  apparatus.  The  selecting  mechan- 
ism consists  of  five  horizontal  bars  placed  beneath  the  keys 
and  so  arranged  that  each  key,  when  depressed,  will  engage 
(ine  or  more  of  the  various  bars  and  depress  them.  The 
<lepression  of  these  bars  selects  the  punches  in  the  punch-head. 
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to  send  the  same  words  by  the  Wheatstone.  The  two  pieces 
shown  in  b  represent  the  amount  of  paper  used  by  a  printing 
t<degraph  system  which  utihses  flie  ("ontinental  Morse  code. 
One  taix^  is  required  for  transmission,  and  the  other  is  pre- 
pared by  a  receiving  perforator  and  is  then  fed  into  a  printing 
machine,  which  translates  it  and  prints  it  on  a  tape.  From 
this  it  will  be  appreciated  that  the  economy  in  tape  is  a 
feature  of  some  consideration.  Fig.  9  also  shows  the  mechan- 
ism of  the  indicator,  the  purpose  of  which  ie  to  indicate  to  the 
operator  the  number  of 
letters  that  have  been 
punched  on  one  line.  This 
is  »  ratchet  mechanism 
which  is  operated  one  tooth 
for  each  operation  of  the 
punching  mechanism,  car- 
ries a  pointer  across  a 
graduated  scale,  and  is  re- 
turned to  normal  at  any 
time  the  carriage  return 
key  is  depressed.  A  lamp 
signal  is  also  provided 
which  warns  the  operator 
that  she  is  nearing  the  end 
of  a  line.  This  perforator 
is  extremely  fast  and  on  test 
has  perforated  correctly  up 
to  a  speed  of  92  words 
per  minute,  which  was 
the  limiting  speed  of  the 
operator. 

Fig.  11  shows  the  trans- 
mitter with  the  tape  in- 
.serted.  At  each  revolution 
of  the  distributor,  the  tape 
is  moved  one  step  to  the 
left.  This  is  accomplished  by 
means  of  a  pulse  of  current 
from  a  segment  in  the  local 
ring.  No.  4,  of  fig.  6,  as  has 
already  been  described.  The 
location  of  this  segment  is 
such  that  the  stepping  of  the  tape  takes  plac«  shortly  after 
the  transmission  from  the  fifth  segment  of  the  distributor, 
so  that  the  tape  can  be  moved  forward  and  a  new  combina- 
tion set  up  on  the  level's  before  the  brush  is  ready  to  transmit 
another  signal  from  this  particular  quadrant.  Five  fingers  are 
rai.sed  which,  if  they  find  holes  in  the  tape,  move  upward 
and  operate  levers  which  coi-respond  to  those  shown  in  figs. 
3  and  4,  thus  setting  up  in  one  quadrant  or  one  group  of  five 
segments  the  necessary  combination  for  a  given  signal.  The 
transmitter  is  provided  with  two  switches  for  control  by  the 
operator.  The  upper  switch,  which  has  two  positions, 
"start"  and  "stop,"  is  used  when  it  is  desired  to  insert  a 
new  tape  or  when  it  is  desired  to  stop  the  transmitter.  In 
the  "start"  position  the  tape  is  moved  forward  one  step 
l")er  revolution,  as  described.  In  the  "stop"  jxisition  the 
fingers  which  feel  out  the  holes  in  the  tape  are  all  held 
down,  thus  connecting  only  the  spacing  battery  to  the  five 
segments  connected  to  this  transmitter.  The  switch  in  the 
base,  which  has  two  positions,  "on"  and  "off,"  opens  and 
closes  the  circuit  of  the  stepping  magnet.  If  in  the  "off" 
position,  the  tape  will  therefore  not  be  stepped  forward,  but 
the  signal  which  happens  to  be  in  the  transmitter  will  be 
repeated  once  for  each  revolution  of  the  distributor,  because 
the  operation  of  this  switch  does  not  draw  down  the  fingers 
which  feel  out  the  holes  in  the  tape,  as  does  the  operatkin 
of  the  other  switch.  Tliis  is  sometimes  desirable  for  testing 
purposes.  Normally,  this  switch  is  left  in  the  "  on  "  position. 
Fig.  LS  shows  the  transmitter  with  the  cover  removed  and 
the  clips  which  are  provided  to  make  contact  with  springs 
mounted    on   the   table.     This    method    is    adopted   with   the 


FiG.  9.— Keyboard  Mechanism. 


After  the  selection  of  the  punches  is  made,  a  common  contact 
is  closed  which  operates  the  perforating  magnet.  The  tape  is 
jH-iforated  crosswise  instead  of  lengthwise,  thereby  effecting 
a  considerable  saving  in  the  amount  of  tape.  This  is  illus- 
tiated  by  fig.  10,  in  which  A  represents  the  piece  of  tape 
required  for  transmitting  the  words  "  London,  New  York, 
Paris."     One-half  the  tape  shown  in  b  is  the  tape  required 


Flo.  10. — CuMiARisox   or  Ptia  ORATED   Tapes. 

various  pieces  of  apparatus,  as  will  be  noted  later,  so  that  a 
piece  of  apparatus  can  be  readily  removed,  if  su.spected  of 
being  faulty,  and  replaced  by  one  which  is  known  to  be  in 
working  order. 

The  printer  is  shown  in  fig.  1.  In  front  of  the  printer 
proper  is  a  box  containing  the  relays  and  resistances  essential 
to  its  operation.  A  bell  is  also  provided  which  responds  to  a 
predetermined  signal  sent  over  the  line,  this  signal  being  the 
signal  for  "J"  preceded  by  a  figure-shift  signal.  Alongside 
of  this  box  on  the  pi'inter  frame  are  two  push-buttons,  one 
marked  "OR"  and  the  other  "  LF."  By  operating  these 
push-buttons,  the  opei-atf)r  can  return  the  carriage  or  cause 
the  paper  to  be  moved  upward.  This  is  frequently  desirable, 
particularly  in  starting  up  after  an  interruption,  in  preparing 
the  printer  for  a  new  message.  "  CR  "  indicates  "carriage 
return,"  and  "  LF  "  "line  feed."  The  printer  and  the  relay 
box  are  two  separate  units  and  are  connected  to  the  table 
wiring  through   spring   clips   similar   to   that  shown   on  the 
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transmitter.  Tho  relay  box  is  removed  by  pulling  forward, 
and  the  printer  by  sliding  backward.  Tho  printer  is  arranged 
to  print  the  message  in  column  form  on  paper  Sf>  in.  wide. 
Pig.  14  shows  the  form  of  message  and  style  of  characters. 
Paper  is  supplied  to  the  machine  from  a  roll  mounted  on 
the  back,  and  .so  arranged  that  it  can  be  readily  replaced  by 
an  Of>erator  standing  in  front  of  the  table.  Junt  above  the 
window  of  the  printer  is  a  cutting  edge  which  permits  a 
message  to  be  torn  off  as  soon  as  completed.  The  machine  is 
of  the  type  in  which  the  pajx^r  moves  and  the  type  wheel  is 
stationary,  except  for  its  rotaiy  movement,  in  order  to  bring 
the  desired  letter  opposite  the  paper.  The  type  wheel  is 
mounted  on  a  vertical  shaft  driven  by  a  spring  which  is 
kept  under  the  desired  torque  by  a  small  motor  and  dynamo- 
meter. The  type  shaft  is  released  after  the  letter  has  been 
selected,  and  it  revolves  until  it  strikes  a  stop  thrown  up  in 
its  path.  The  position  of  the  stop  is  determined  by  the  letter 
selected  and  brings  the  desired  letter  in  front  of  the  paper. 
As  soon  as  the  type  wheel  is  stopped  the  paper  is  forced 
against  the  type  wheel  by  a  printing  magnet,  and  the  letter 
is  printeil.  The  wheel  is  inked  by  two  felt  rollers  which 
have  been  saturated  with  ink  and  which  are  held  against  the 
type  wheel.  The  selection  of  stops  is  obtained  mechanically 
by  the  use  of  five  disks.  The  position  of  each  disk  is  deter- 
mined by  an  electromagnet  which  is  under  control  of  one  of 
the  relays  connected  to  the  receiving  segments.  For  each 
combination  of  relays  selected  there  is  a  corresponding  move- 
ment of   the  disks   which    p<MTnits    the   required    stop    t«   he 


an  operator  sendiag  messages  when  the  distant  printer  is  not 
working  and  the  receiving  operator  assuming  that  the  failure 
(kj  print  is  due  to  the  fact  that  the  transmitter  at  the  distant 
end  is  not  sending.  In  the  relay  box  the  five  relays  to  tho 
left  ctmstitute  the  five  selecting  relays  shown  in  figs.  3  and  t. 
The  sixth  relay  from  the  left  is  the  one  which  receives  a  puis.' 
from  a  segment  in  the  local  ring.  No.  4,  and  starts  tin- 
mechanism  of  the  printer  after  the  selection  has  been  received 
by  the  selecting  relays.  The  remaining  seven  relays  are 
required  to  perform  various  functions,  the  description  of  which 
would  lead   to  considerable  detail. 

Fig.  15  shows  a  piece  of  apparatus  known  as  the  automatic 
control.  The  function  of  this  piece  of  apparatus  is  to  stop 
the  transmitter  in  case  the  operator  is  unable  to  keep  up  with 
the  pace  set  by  the  distributor.  Its  position  on  the  printing 
table  is  shown  in  fig.  1,  directly  behind  the  transmitter,  the 
projecting  lever  arm  extended  forward  between  the  perforator 
and  the  transmitter.  The  tape  normally  forms  a  small  loop 
as  shown.  If  the  perforating  operat<jr  should  stop,  the  trans- 
mitter will  continue  until  the  slack  in  the  tape  is  used  up  and 
the  tension  of  the  tape  lifts  the  lever  of  the  automatic  control. 
This  movement  automatically  stops  the  transmitter,  which, 
however,  continues  to  transmit  only  spacing  current,  having 
no  effect  on  the  distant  printer.  As  soon  as  the  operator  begins 
perforating,  the  lever  arm  is  dropped  and  the  transmitter 
continues  from  the  point  of  the  interruption.  Thus  the  mes- 
sage at  the  distant  end  is  not  mutilated.  The  automatic  control 
has  one  other  important  feature,  namely,  it  enables  the  receiv- 


Fir,.  11.— T.M'E-orERATED  Transmitter. 


Fio.  12.— Transmitter  with  Cover  Removed. 

moved  into  such  a  position  as  to  stop  the  type  wheel  in  the 
proper  position.  Fig.  1,3  shows  the  printer  and  relay  box 
with  covers  removed.  The  paper  has  also  been  removed,  in 
order  to  show  parts  which  would  otherwise  be  hidden.  The 
type  wheel  and  ink  rollers  are  shown  at  I,  the  selecting  disks 
at  2,  and  the  motor  at  3. 

One  unique  feature  in  the  design  of  this  print<^r  is  its  unit 
of  constniction.  For  example,  the  mechanism  which  moves 
the  paper  carriage  and  tho  paper  across  in  front  of  the  type 
wheel  is  a  complete  unit  by  itself,  as  is  shown  at  4.  In 
case  of  trouble  in  this  unit,  it  can  be  replaced  in  a  very  few 
minutes  without  disturbing  the  adjiistmeuts  of  t-he  other  units 
which  go  to  m!ik<'  up  the  printer.  The  printing  unit  is  shown 
at  .5,  and  is  likewiHC  easily  replac<?d.  ITie  p:iper  carriage,  6, 
is  a  unit  which  can  be  readily  removed.  Likewise  the  paper 
lift,  7.  In  fact,  the  working  parts  of  the  printer  consist  of 
twelve  units,  each  distinct  and  readily  removed.  Two  lamps 
are  provided  for  special  signals.  No.  8  and  No.  9.  Lamp  No. 
8  is  U8<"d  in  the  one-way  syHtein  when  the  printer  is  used  in 
connection  with  a  keyboanl,  and  indicates  to  the  operator 
that  she  is  nearing  the  end  of  the  lino.  Signal  lamp  No.  9,  used 
in  all  iiieth<xla  of  operation,  indicates  whether  or  not  signals 
are  coming  in  to  the  printer.  In  all  the  methods  of  operation 
using  a  distributor,  two-way,  double-duplex,  ti  iple-duplex  and 
quadruple-duplex,  this  lamp  is  operatixl  directly  from  the  dis- 
tributor through  tho  intennoliate  segmenta  in  tlie  receiving 
ring  u,  (fig.  1).  Tlie  flashing  of  this  lamp  when  the  printer  is 
not  working  indicate«  that  the  latter  is  out  of  service. 

'Hie  function  of  Ihia  lamp  is  l-j  eliminate  the  i>o8sibility  of 


Fig.  13.— Interior  of  Printer  and  Relay. 

ing  operator  to  send  bell  signals  over  the  line,  as  has  already 
been  refeiTed  to.  This  is  accomplished  by  an  escapement 
mechanism  which  drives  cams,  causing  certain  spring  combi- 
nations to  be  made  in  sequence.  For  example,  to  ring  the 
bell  once  at  the  di.stant  end.  the  operator  will  insert  a  hnger 
in  the  hole  marked  "start"  and  pull  down  until  the  finger 
engages  the  stop,  and  then  release.  In  returning  to  the 
noruial  position  shown  the  cams  will  be  rotated  and  'the 
required  contact*!  made  to  give  the  bell  nt  the  distant  end  one 
stroke.  In  doing  this  the  transmitter  is  automatically  stopped 
and  started,  thus  causing  no  mutilation  of  the  message  wiiich 
is  being  transmitted.  If  it  is  desired  to  ring  the  bell  twice  at 
the  distant  end,  indicating  to  the  operator  that  the  tape  should 
be  re-run,  the  operator  will  insert  the  finger  in  the  second 
hole  marked  "re-run,"  pull  the  lever  down  to  the  stop  and 
release  as  before,  and  so  on.  'Huis  signals  of  one,  two,  three, 
four  or  five  strokes  of  the  bell  can  be  aut<niiatically  trans- 
mitUnl  over  the  line  without  mutilating  the  message  that  is 
being  transmitted.  Tho  automatic  control  is  also  arranged 
with  the  clip  connections,  so  that  it  can  be  readily  i-emovcd. 
Fig.  1,5  shows  the  interior  of  the  apparatus,  the  c^iins  and  con- 
tact springs  being  plainly  vi.iiblo  in  the  foreground. 

Fig.  1  shows  a  oimplete  multiplex  table  couipment.  On  the 
left  13  the  printer  with  its  relay  box,  in  tlx-  centre  ore  the 
transmitter  and  automatic  control,  and  at  the  right  is  the 
keyboard  perforator.  IVncath  the  table  at  the  left  will  bo 
noted  a  metal  terminal  box.  This  box  contains  fu.ses,  and  in 
it  Jill  the  connections  are  made  hetwoi-n  the  table  and  the  dis- 
tributor.   'Hiis  lablo  is  a  standard  unit  for  use  in  tho  two- 
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w.ny,  (loubU'-iluplox,  tiijilc-iluplex,  and  iiuinlii'pli'-ihi|ik'\ 
iiietliiids  of  operation.  'J'lie  iiiimbfi-  ol'  talilo  units  reqiiiivd 
lor  tlii>  various  nietlKnls  of  oix'iation  are  as  follows  :  Two-way, 
one  at  each  end;  double-duph'X,  two  at  each  end;  tripl'e- 
duidex,  three  at  each  end;  quadniple<luplex,  four  at  each 
end. 

In  addition  to  the  nnniber  of  table  units  required  for  each 
method  of  oi>eration,  there  will  be  required  at  each  end  an 
eleotrioally  driven  tuning  fork,  a  niot«r,  a  mechanical  cor- 
reetor.  and  a  distributor  having  the  proper  segment  arrange- 
ment for  the  particular  service  required. 

For  the  one-way  service  using  keyboard  transmission  the 
Kanie  printer  as  shown  in  figs.  1  and  13,  without  the  relay 
box,  is  nioimted  on  a  special  table  with  a  direct  transmitting 
keyboai-d,  this  combination  sometimes  being  called  the  short- 


^KBB 

.  -   , 

^^ 

Q83  aae 

'•; 

^S.T 

CHICAGO  DEC  is/l* 

■■'[:■ 

JOHN  UERRII-L 

184  DONALD  AVE  NEK  YORK 
■ILL  ARRIVE  PENNSYLVANIA  STATION  2  PU  SATUSDAT  ARRANGE  KITH 

'V^. 

nmmoK 

enom  to  iieet  me  wiTt4  car  do  nothing  in  regard  to  cbawford 

CASE  UNTIL  YOU  SEE  UE 

s 

A  L  eEKBY. 

Fin.  14. — Message  riuxTEH   .\s  EEccn  i:ii. 

line  printer.  Where  the  characteristics  of  the  line  will  peiniif, 
the  one-way  system  is  capable  of  satisfactory  oiieration  at  the 
highest  oix-rator  speeds.  On  more  difficult  circuits  it  may  be 
advisable  to  resort  to  tape  transmission,  for  reasons  already 
stated.  Whwe  this  method  of  operation  is  used  as  a  feeder 
<ir  distributor  for  one  of  the  other  methods  of  operation,  it 
may  be  advisable  to  ikse  tape  transmission  at  the  central- 
office  end,  since  then  it  will  be  possible  to  utilise  tape  pro- 
duced by  a  re-perforator  for  transmission  inii'poses.  In  this 
case  it  is  not  essential  to  have  the  printer  at  the  central  office 
record  outgoing  messages,  since  the  tape  nuiy  constitute  an 
office  record. 

The  practicability  of  the  sj'steni  has  been  proved  by   tests 
of  the  quadruple-duplex  by  the  Western  Union  Telegraph  C'n. 


Fig.  15. — Interior  of  Automatic  Controller. 

This  equipment  has  been  in  operation  for  more  than  a  year. 
The  re.sults  of  this  and  other  less  extended  tests  indicate  that 
the  system  is  thoroughly  practical  and  is  well  past  the  experi- 
mental  .stage. 

The  success  achieved  is  the  result  of  the  concentration  on  a 
single  problem  of  a  number  of  minds,  each  particularly  well 
equipped  with  knowledge  and  experience  for  the  consideration 
of  .some  important  phase  of  the  problem.  Nor  has  the  work 
of  earlier  investigators  been  neglected.  The  multiplex  prin- 
ciple of  Baudot  and  the  five-unit  code  used  by  him  over  30 
years  ago  form  the  foundation  of  the  system. 

It  remained,  none  the  less,  for  Mr.  Donald  Mu7Tay,  who 
had  previously  develope<l  a  high-.speed  sy,steni  using  the  Baudi.'t 
tive-unit  code,  to  appreciate  the  inherent  advantages  <if  the 
Baudot  multiplex  system.  This  he  incoi-porated  in  the  Murray 
multiplex  system,  which  included  machine  sending  and  column 
printing.  Although  novel  in  many  respects,  the  system  des- 
cribed is  not  altogether  an  innovation,  but  is  rather  the  reali- 
sation and  working  out  of  old  principles  which  have  been  tried 
and  found  successful. 


Mexico. — The  Commercial  Intelligence  Branch  of  the 
Board  of  Trade  has  received  the  following  telegram  from  His 
Majesty's  Consul  at  Mexico  City  : — "  Commnnioations  restored 
(with)  Vera  Crnz  by  rail.  In  my  opinion  it  will  be  preferable  to 
defer  shipments  (of)  British  merchandise  for  the  present  except  by 
advice  of  apents  here.  CommunioationB  interrupted  between  here 
and  Northern  frontier  still."  ' 


NEW     ELECTRICAL    DEVICES.     FITTINGS 
AND    PLANT. 


Multi-Pole  Isolating  Switches. 

It  often  occurs  in  modern  practice  that  it  is  preferable  to  install 
multi-pole  rather  than  Bingle-pole  isolatinff  switches  ;  it  is,  for 
example,  sometimes  difficult  to  mount  the  ordinary  hook-operated 
single-pole  type  where  they  can  be  easily  and  quickly  reached  by 
the  hook,  and  for  such  cases  a  multi-pole  switch,  snch  as  shown 
in  6g.  I ,  will  be  found  particularly  useful.     It  will  be  noted  that 


Fig.  1.— Multi-Pole  Isolating  Switch. 

this  switch  is  provided  with  a  spindle  on  which  may  be  mounted 
a  chain-wheel  or  crank  for  any  system  of  mechanical  remote 
control,  by  means  of  which  the  three  poles  may  be  switched  in  or 
out  immediately  with  certainty  and  ease.  These  switches  are 
snpplied  by  the  Electric  and  General  Works,  Ltd.,  of  15, 
Victoria  Street,  London,  S.W,,  for  any  voltage  up  to  50,000. 

Condenser  Protection  against  Snrges. 

The  General  Electric  Co.,  Ltd.,  of  67,  Queen  Victoria  Street' 
B.C.,  recently  issued  an  illustrated  brochure  giving  a  full  account 
of  the  condenser  system  of  protecting  electrical  networks,  &c., 
against  the  effects  of  surges.  These  phenomena  were  practically 
unknown  or,  at  any  rate,  unrecognised,  until,  with  the  growth  of 
electrical  undertakings,  the  amount  of  energy  store!  in  long  over- 


Fio.  2.— Battbey  op  Moscioki  Condensers. 

head  or  underground  cables  became  sufficiently  great  to  allow  of 
snreres  which  imperilled  the  integrity  of  the  insulation  or  actually 
broke  it  done.  Such  surges  may  be  due  to  resonance,  switching 
operations,  arcs  and  sparks,  and  lightning  discharges,  and  differ 
in  their  nature  according  to  their  origin,  but  any  kind  of  surge  is 
capable  of  producing  severe  stresses  on  the  insnlat'on  of  a  system 
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at  some  point  or  other.  Th«  horn  type  of  arrester  is  ueeleBB  except 
for  high  voltagea,  and  as  its  use  involves  the  formation  and  rupture 
of  an  aro,  its  diBadvantapes  may  outweiffh  its  advantsfreB.  The 
aluminium  electrolytic  arrester  is  excellent  for  uae  with  direct 
current,  but  cannot  be  used  on  AC.  lines  without  a  spark-gap  in 
series  with  it,  and  has  to  be  charged  daily.  Multi-gap  arreeters 
have  been  widely  and  aucceeafully  installed,  but  will  not  operate 


IB  in  a  position  to  act  inHtantiineously  and  at  all  voltagce,  and  buf 
the  important  advantage  that  it  modifieH  th«  wave-form  of  steep- 
fronted  waves,  which  are  apt  to  break  down  the  end  turns  u( 
tranBformers  and  generatorf.  All  these  points  are  discusBed  in  the 
broouure,  which,  as  a  technical  essay,  ia  of  quite  exceptional 
(luality,  and  illustrations  are  given  of  the  Moecicki  condenseTs  in 
various  applications. 

This  device  has  been  previously  described  in  our  pages  ;  briefly, 
it  consists  of  a  long  narrow  glass  tube,  coated  with  metal  insice 


Fie.  3. — Outdoor  Type  op  Condenseb. 


Fig.  i. — Battery  of  Electeolytic  Condensers  for  Teamcar  Protection. 


at  low  voltage,  and  are  easily  put  out  of  action  by  a  discharge, 
leaving  the  system  unprotected.  The  presence  of  a  high  resistance 
in  series  with  the  surge  arrester,  which  is  necessary  to  prevent  the 
possibility  of  resonance,  also  limits  the  effectiveness  of  the  arrester 
in  reducing  the  surge  voltage.     From  all  these  objections  the  con- 


and  out  ;  at  the  neck,  where  the  static  stress  is  greatest,  the  glass 
is  thick,  but  elsewhere  it  is  very  thin,  so  that  the  capacity  is 
great.  A  china  insulator  surrounds  the  neck,  and  the  whole  is 
mounted  in  an  iron  tube,  filled  up  with  a  mixture  of  water  and 
glycerine,  to  maintain  the  temperature  uniform.  These  elements 
are  grouped  together  in  frames  to  form  batteries  of  suitable 
capacities,  of  which  one  is  shown  in  fig.  2,  for  indoor  use  ;  fig.  3 
shows  a  battery  for  installation  out  of  doors,  with  an  iron  cover. 
As  the  condenser  alone  cannot  deal  with  high -pressure,  low- 
frequency  discharges,  the  Giles  valve  is  employed  for  this  purpose  ; 
it  consists  of  a  spark-gap  in  series  with  a  resistance,  and  with  a 
number  of  spark-gaps,  each  of  which  is  shunted  by  a  condenser  to 
earth.  This  device,  owing  to  the  use  of  condensers,  begins  to  act 
with  much  smaller  excess  pressures  than  ordinary  mujtigap 
arresters.     Other  apparatus  dealt  with  in   the   brochure  are  the 


Fid.  Ti.— Section  TiiBon<iii  Elkctbolvtio  (d.c.)  Condknueu.         Fk;.  r..— "D.G."  Fodu  Hicat  Okii.i.kb  and  Oookku  (.see  p.  267). 


denser  tjpn  of  arrenfcr  in  free  ;  it  offers  a  high  impedance  to  lino 
voltages  iif  normal  frequency,  while  it  praotirally  short-circuitB 
the  linr  for  high-fr((|nency  Burgf».  and  iliKsipatcB  'he  energy  of  the 
surge  without  allowing  a  heavy  line  current  to  II  )w  to  earth.  It 
1b  connected  directly  to  the  line,  without  any  B]>ark.gop.  and  thuB 


water-jot  reBistance  for  rolioving  lines  of  Btatio  charges  ;  electro- 
lytic oonden»cr  battorie»,  for  protecting  !>.('.  tramcarii,  and  discon- 
neoting  Bwitchca  for  condcuBcr  batteries.  Fig.  I  Bhows  a  battery 
of  four  eleottolytio  coudonBer.'.  for  use  on  a  cinuit  up  to  (lOO  volts, 
and  fig.  ^'  i»  a  Boction  of  the   DC.  arreBter,  which  coneistB  of  two 
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aluminium  plates  wound  in  coaxial  spiraU  and  immersed  in  an 
electrolyte.  lUnatrations  of  large  installations  of  condensers  are 
also  given  in  the  brochure,  and  technical  explanations,  diagrams  of 
connections,  ice,  are  included.  It  is  certainly  an  admirable 
specimen  of  trade  literature. 

The  "  D.G."  Fonr-Heat  Grlller  and  Cooker. 

Messrs.  Drake  &  Gobham,  of  66,  Victoria  Street,  S.W.,  are 
placing  on  the  market  a  new  pattern  of  griller  and  cooker  made  in 
nickelled  steel,  and  consisting  of  a  7 {-in.  diam.  circular  open- type 
heater,  supported  on  brackets  above  a  i»-in.  diam.  base  ;  grilling  and 
toasting  operations  are  carried  out  on  the  underside,  and  boiling 
and  frying  above,  a  full  complement  of  utensils,  including  shallow 
and  deep  pans,  strainer  and  reflector  or  lid,  being  provided  for 
this  purpose,  as  shown  in  fig.  6  (page  266). 

The  feature  of  the  apparatus  which  will  appeal  to  purchasers  is 
that  by  connecting  up  to  specified  pairs  of  the  four  plugs  provided, 
four  heat  variations  can  be  obtained,  thus  enabling  only  the  neces- 
sary amount  of  heat  (and  electrical  energy)  to  be  used  for  a  par- 
ticular purpose.  The  four  loadings  are  600,  330,  270  and  1  (0  watts. 
This  arrangement,  besides  facilitating  cooking  operations,  means 
a  considerable  saving  in  cost  of  current  in  many  cases. 

The  construction  of  the  heater  unit  is  simple  and  robust,  and  it 
appears  to  be  easily  repairable. 

The  apparatus  is  connected  to  the  mains  by  means  of  flexible 
with  twin  sockets  ;  it  appears  to  be  excellently  finished,  and  as 
it  oosta  considerably  under  30s.,  its  cost  is  quite  moderate. 


AN  ELECTROMAGNETIC  VACUUM 
BALANCE. 


By  JOHN  S.  ANDERSON,  M.A.,  B.Sc,  Ph.D. 


(Abxti-acf  of  paper  read  be/are  the  FARADAY  SOCIETY.) 
DcBiNG  the  course  of  work  carried  out  by  the  author  on  the  rates 
of  absorption  and  giving  up  of  water,  alcohol,  and  benzene  vapours 
by  a  gel  of  silicic  acid,  an  electromagnetic  balance  was  designed  to 
allow  of  substances  being  weighed  in  vaciio.  The  chief  aim  was 
to  be  able,  if  possible,  to  weigh  a  substance,  whose  weight  may 
alter  under  certain  conditions,  from  time  to  time  without  removing 
it  from  the  vacuum.  The  principle  involved  is  that  of  the  well-known 
Kelvin  balance  for  "weighing"  electrical  currents.  One  of  the  scale- 
pans  of  an  ordinary  balance  is  replaced  by  a  circular  coil  of  wire 
whose  axis  is  vertical.  This  coil  is  movable  between  two  larger  fixed 
coils  of  wire,  which  have  the  same  vertical  axis.  The  three  coils 
are  so  connected  that  an  electrical  current  may  be  passed  through 
them  in  series,  through  the  movable  coil  and  the  lower  fixed  coil 
in  one  direction  and  through  the  upper  fixed  coil  in  the  opposite 
direction.  Thus  when  an  electrical  current  is  passed  through  the 
coils,  the  movable  one  is  attracted  towards  the  lower,  and  repulsed 
by  the  upper,  fixed  coil.  These  attractive  and  repulsive  forces  may 
be  increased  or  decreased  by  increasing  or  decreasing  the  current 
passing  through  the  coils  i  they  are  made  use  of  to  counterbalance 
the  force  of  gravity  acting  on  the  substance  to  be  weighed  in  the 
scale-pau  hanging  from  the  other  end  of  the  beam  of  the  balance. 
Should  the  weight  of  the  substance  Vary  from  time  to  time,  the 
variations  can  be  determined  by  altering  the  current  passing 
through  the  coils  until  equality  of  the  forces  acting  on  either  end 
of  the  balance  beam  is  obtained.  The  balance  is  enclosed  in  a 
bell-jar  which  can  be  evacuated,  so  that  the  process  of  weighing 
caii  be  carried  out  while  the  substance  whose  weight  is  required 
is  in  a  vacuum. 

The  chief  metallic  parts  are  nickel-plated.  The  movable  coil  of 
wire  which  takes  the  place  of  the  second  scale-pan  hangs  halfway 
between  the  fixed  coils  of  wire  and  when  the  beam  is  at  rest, 
that  is,  when  the  pointer  is  at  zero.  The  knife-edge  at  the  centre 
of  the  beam  rests  on  a  small  plate  of  agate.  The  balance  is  fixed 
to  a  round  glass  plate  which  lies  on  a  steel  table  having  three  legs. 
This  table  rests  on  a  wooden  board,  to  which  are  attached  three 
screws,  the  height  of  which  may  be  varied  at  will.  By  adjusting 
the  screws  the  plate  on  which  the  balance  rests  may  be  fixed  in  a 
horizontal  position.  The  dimensions  of  the  movable  parts  of  the 
balance  are  such  that  the  total  surface  exposed  on  either  side  of 
the  beam  is  approximately  the  same.  The  reason  for  this  is  that 
when  in  an  experiment  water  vapour,  or  other  vapour,  is  intro- 
duced into  the  balance,  there  will  be  approximately  the  same 
amount  of  vapour  adsorbed  by  the  metal,  glass,  &c.,  on  either  side 
of  the  beam. 

The  method  of  connecting  up  the  coils  of  wire  B,  b',  and  b", 
fig.  1,  with  one  another  and  with  the  necessary  battery  is  as 
follows  :  Two  brass  terminals  f'  and  f"  pass  through  small  holes 
in  the  glass  plate.  In  order  to  prevent  leakage  of  air  at  the  ter- 
minals when  the  bell-jar  cover  is  on  the  balance  and  the  apparatus 
is  evacuated,  small  leather  washers  are  provided  above  the  plate, 
and  the  terminals  are  sealed  below  the  plate  by  means  of  wax.  A 
little  rcctangnlar  box  of  ebonite  is  fixed  at  the  top  of  the  pointer, 
and  is  divided  into  two  compartments,  each  containing  a  little 
mercury,  .\bove  the  box,  and  attached  in  a  horizontal  position  to 
the  centre  of  the  beam,  is  a  small  rod  of  ivory.  Two  small  pieces 
of  platinum  passing  through  this  rod  are  fixed  vertically  in  such 
a  position  that  each  of  them  dips  into  one  of  the  mercury  com- 
partments of  the  box.  When  the  beam  vibrates  about  its  position 
of  equilibrium  the  pieces  of  platinum  move  through  the  mercury. 


but  friction  is  reduced  to  a  minimum  owing  to  the  fact  that  the 
lower  ends  of  the  platinum  pieces  are  very  fine  and  are  slightly 
flattened  in  the  planes  of  motion,  On  the  end  of  the  balance  beam 
from  which  the  coil  B  hangs  is  fixed  another  small  ivory  rod. 
Two  very  fine  wires  are  stretched  from  the  pieces  of  platinum  over 
this  rod  and  pass  down  in  the  form  of  spirals  to  the  two  ends  of 
the  movable  coil  B.  Wires  connect  the  terminal  v'  and  one  of  the 
compartments  of  the  box,  the  terminal  f"  and  the  coil  b",  the  coil 
n"  and  the  coil  b',  the  coil  b'  and  the  other  compartment  of  the 
box.  Thus  there  are  electrical  connections  from  the  terminal  f' 
through  the  mercury  in  one  of  the  compartments,  the  piece  of 
platinum  and  the  wire  to  the  coil  B  and  back  through  the  wire, 
piece  of  platinum  and  mercury  in  the  other  compartment  to  the 
coil  It',  and  thence  through  the  coil  b"  to  the  terminal  p". 

When  the  balance  is  not  in  use  the  beam  rests  on  the  frame- 
work. An  electrical  method  is  used  for  releasing  and  fixing  the 
beam.  The  outer  end  of  a  lever  at  the  back  of  the  balance  is  con- 
nected above  and  below  by  two  metal  pieces  to  two  cylindrical 
iron  rods,  which  can  move  freely  in  a  vertical  direction  inside  two 
solenoids  o',  o"  fixed  to  the  central  upright  stem  of  the  balance. 
When  a  current -of  electricity  is  passed  through  the  coil  of  the 
lower  solenoid  o"  its  iron  core  is  drawn  down  into  the  solenoid. 
Thus  the  outer  end  of  the  lever  is  drawn  downwards,  allowing 
the  framework  which  is  connected  to  it  to  fall  down  a  short  dis- 
tance, the  balance  beam  being  thus  released.  The  weight  of  the 
cores  causes  the  lever  to  remain  down  when  the  current  is  switched 
off.  When  an  electrical  current  is  now  passed  through  the  coil  of 
the  upper  solenoid  o'  its  iron  core  is  drawn  upwards.  This  action 
causes  the  outer  end  of  the  lever  to  rise,  thus  raising  the  frame- 
work. The  beam  is  therefore  held  fixed  at  rest  again.  A  wire 
spring  holds  up  the  lever  when  the  current  is  switched  off.  Thus 
in  order  to  release  or  fix  the  beam  of  the  balance,  a  current  of 
electricity  need  only  be  momentarily  passed  through  the  lower  or 
the  upper  sblenoid. 

Three  wires,  insulated  from  one  another  by  means  of  ebonite, 
pass  through  the  metal  base  of  the  balance  and  through  the  glass 
p'ate.  They  end  below  the  steel  table  in  three  terminals  p,  p'  and 
p".  One  end  of  the  coil  of  wire  in  the  solenoid  o'  is  connected  to 
the  terminal  p',  one  end  of  the  coil  in  the  solenoid  o"  is  connected 
to  the  terminal  p",  while  the  other  ends  of  the  coils  are  both 
connected  to  the  middle  terminal  p. 

The  electrical  connections  necessary  for  operating  the  balance 
are  shown  diagrammatically  in  fig.  1.  The  connections  below  f' 
and  F "  are  all  outside  the  balance  ;  the  others  have  already  been 


Fig.  1.— Diagram  of  Connections. 


described.  R  is  an  amperemeter  for  measuring  the  current 
passing  through  the  coils.  The  battery  s'  gives  a  pressure  of  about 
70  volts.  T  is  a  resistance  box,  and  t'  represents  two  slide  resist- 
ances connected  in  series,  v'  is  a  key  by  means  of  which  the 
circuit  may  be  made  or  broken  at  will.  To  the  left  are  shown  the 
connections  necessary  for  releasing  and  fixing  the  balance  beam  by 
means  of  the  lever  operated  on  by  the  solenoids  o'  and  o "  and  their 
iron  cores.  The  battery  s"  gives  a  pressure  of  about  10  volts,  t"  is  a 
slide  resistance.  \  "  is  a  two-way  key  ;  when  the  lever  is  placed  in  the 
upper  position  (dotted  line),  the  circuit  through  the  upper  solenoid  o' 
is  closed,  and  when  placed  in  the  lower  position  (dotted  line)  the 
circuit  through  the  lower  solenoid  o"  is  closed.  When  the  lever  is 
in  the  middle  position  no  current  passes  through  either  circuit. 

The  balance  should  be  carefully  calibrated  before  and  after  a 
series  of  experiments.  This  may  be  done  by  placing  certain  known 
weights  in  the  scale-pan  of  the  balance  and  determining  the 
strengths  of  the  currents  that  must  be  passed  through  the  coils  in 
each  case.  A  curve  may  then  be  constructed,  giving  the  relation 
of  electrical  current  to  weight. 

With  the  amperemeter  used  in  the  experiments  a  difference  of 
O'l  milliampere  could  be  detected.  This  corresponds  to  a  differ- 
ence in  weight  of  03.5  to  07  milligram,  depending  on  the  portion 
of  the  range  of  weights  used.  If  more  care  were  to  be  taken  in 
choosing  the  range  of  weights,  and  if  a  more  accurate  ampere- 
meter were  employed,  it  would  be  possible  to  increase  the  sensitive- 
ness of  the  balance  considerably.  It  is  advisable  to  determine 
approximately  before  an  experiment  what  the  total  variation  in 
weight  of  the  substance  under  examination  will  be,  so  that  a  con- 
venient   range    of    current  may   be  employed.      The   maximum 
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current  applied  should  be  kept  fairly  small,  in   order   to   prevent 
heatiogr  of  the  coiIh. 

There  are  numerous  physical  and  chemical  processes  which  may 
be  investigated  with  the  lielp  of  the  balance. 


These  fires  Rive  a  rich  red  plow  of  heat  almost  as  much  like  the 
natural  fire  as  one  could  wish.  The  standardined  elements,  with 
which  they  are  fitted,  are  easily  interchantreable.    (>uard  tumbler 


ELECTRICAL    HOUSES   AT   DUMBRECK, 
GLASGOW. 


Electbicity  offers  such  advantages  in  cleanliness,  convenience 
and  comfort  that  it  is  not  surprising-  to  find  it  daily  growine  in 
favour  with  the  modern  housewife.  Particularly  when  applied  to 
cooking  and  heating  it  eliminates  much  of  the  drudgery  from  the 
home  besides  possessing  undoubted  hygienic  properties. 

An  electrical  garden  city  fittingly  describes  the  latest  develop- 
ment in  the  form  of  a  number  of  neat  and  compact  villas  erected 
on  a  charming  little  estate  called  ''  Hazlewood,"  situated  at 
Dnmbreck,  a  comfortable  car  journey  from  the  centre  of  the  City 
of  Glasgow. 

According  to  Mr.  Lackie,  chief  electrical  engineer  of  the  city, 
these  are  the  first  houses  where  domestic  requirements  are  entirely 
dependent  upon  the  electric  power. 

These  villas,  which  have  been  erected  by  Messrs.  Geo.  Hamilton 
and  Co.,  of  Glasgow,  are  built  in  several  sizes  of  four,  five,  and  six 


Fig.  1.— One  of  the  Avenues  at  "Hazlewood"  Estate, 
dumbbeck,  near  glasgow. 


Fig.  S. — CoBNEB  of  a  Dbawing  Hoom  in  Model  Home  at 
"  Hazlewood  "  Estate,  Dumbeeck,  showing  a  Carbon 
Electbic  Fibe. 

switches  and  earthing  terminals  are  also  provided.  This  type  of 
fire  is  most  reliable  in  action,  portable,  and  inexpensive  in  first 
cost  and  maintenance,  and,  being  artistic  in  design,  considerably 
adds  to  the  decorative  effect  of  the  room. 

The  cookers,  which  are  by  the  same  firm,  embrace  their  popular 
Nos.  304  and  305  types. 

The  ovens  in  these  cookers  are  double- cased  and  packed  with 
heat- retaining  material,  the  exteriors  being  of  moss-green  porcelain 
enamelled  steel  sheets.  The  interiors  are  mottled  white  and  gray 
porcelain  enamel  lined,  the  raised  parts,  including  the  hob — which 
is  fitted  with  boiling  plates  and  grill  complete— are  ground  and 
polished,  and  all  heating  elements  are  standardised  and  removable. 
Indicating  switches,  fuses  and  pilot  lamps  are  supplied  to  each 
cooker,  the  pilot  lamps  indicating  at  a  glance  whether  the  current 
is  on  or  off,  thus  avoiding  waste  of  electrical  energy. 

Hot-water  heaters  are  placed  in  the  bath-rooms  immediately  over 
the  tap?,  and,  being  near  the  delivery,  loss  of  heat  by  long  pipes  is 
obviated. 

As  some  indication  of  the  economy  and  eflScieucy  of  electric 
cooking,  it  might  be  mentioned  that  a  breakfast  can  be  prepared 
and  served  in  the  time  usually  required  to  make  up  a  coal  fire,  and 
according  to  tests  taken  by  Mr.  Hamilton  during  the  month  of 
June,  the  cost  for  cooking,  lighting  and  heating  for  six  persons 
worked  out  at  8d.  per  person  per  week. 


apartments,  and  present  a  most  picturesque  appearance  against  the 
thick  foliage  of  the  trees,  with  which  the  estate  abounds. 
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Fia.  2. — Kitchen  oi-  one  ok  the  Model  Homes  at  "Hazle- 
wood" Ehtatk,  Dumiiueck,  8IHiwin<;  a  Cabhon  Electhio 

CUOKEB. 

The  fires  in  the  principal  rooms,  particularly  the  drawing  rooms, 
were  supplied  by  the  C'arron  Company,  and  comprise  oeveral  of 
that  company's  nowctt  types. 


CORRESPONDENCE. 

Letters  receired  by  ns  after  5  P.M.  ON  TUESDAY  cannot  appear  until 
the  fullovring  week.  Citrrespondftits  shmild  fitrward  their  commvni- 
cations  at  the  earliest  possible  moment.  iVc  letter  can  be  published 
unless  we  have  the  writer's  yiame  and  address  i«  our  possession. 


Staff  Engineers  and  Labour  Exchanges. 

With  reference  to  your  correspondent's  letter  on  the  above  subject 
in  your  last  issue,  I  would  inform  you  of  my  own  experience. 

A  few  weeks  ago  I  made  an  application  for  a  post  for  which  I 
thought  my  training  and  experience  would  be  useful.  I  handed  my 
letter  of  application,  together  with  copies  of  testimonials,  ic,  to 
the  clerk  in  charge  at  one  of  the  Exchanges.  My  letter,  &c.,  was 
returned  to  me  with  a  card  which  I  was  requested  to  fill  in. 
This  I  declined  to  do,  and  consequently  my  application  was  void. 

I  have  heard  from  friends  that  they  have  been  deterred  from 
applying  for  posts  owing  to  these  conditions. 

Surely,  without  in  any  way  being  guHty  of  snobbishness,  some 
discrimination  should  be  exercised  at  the  Labour  Exchanges 
between  the  inquiry  for  a  job  from  a  casual  labourer  and  the 
application  for  a  staff  appointment  from  a  trained  and  educated 
engineer. 

I  am  quite  certain  that  inquirers  are  being  deprived  of  the 
replies  from  the  bwt  men,  and  applicants  are  discouraged  from 
further  attempts  by  the  methods  now  in  vogue. 

Staff. 

London,  S.W.,  Aiigv»t  20th,  1916. 


With  reference  to  "  Alcor's"  letter  in  the  Electrical  Rsvikw 
of  August  2tith,  I  should  like  to  inform  staff  engineers,  and,  indeed, 
all  omployrs  working  for  a  salary,  in  distinction  to  "  workmen  " 
paid  by  the  hour,  that  thoy  are  at  liberty  to  seek  and  accept  any 
position  thoy  like.  Th  is  also  ajiplies  to  those  working  on  war  munitions. 
In  this  connection  I  would  quote  from  a  letter  from  the  Ministry 
of  Munitions,  now  before  me,  in  reply  to  a  communication  as  to 
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whether  salaried  employes  were  entitled  to  a  war  bonus  when 
employed  on  "  manition  "  work,  and  also  it  they  were  at  liberty 
to  seek  other  employment.     This  letter  reads  as  follows  :  — 

"  In  reply,  I  am  to  state  as  reparda  the  first  point,  that  the 
matter  is  one  to  be  settled  with  your  employers,  and  as  regards 
the  second  point,  that  the  Munitions  of  War  Act,  191,5,  imooses  no 
restriction  in  this  respect  on  employiis  other  than  workmen  in 
retrard  to  chaneing:  employment." 

This  extract  makes  the  position  of  salaried  employes  quite  clear, 
1  think. 

Salary. 

London,  Av/just21st,  1915. 


Units  from  Refnse. 


It  would  be  very  interesting:  to  have  the  opinions  of  refuse 
destructor  eneineers  on  the  point  so  stronply  raised  by  Mr. 
Abraham,  namely,  the  settiner  of  the  boiler  directly  in  the 
combustion  chamber,  next  to  the  gyrates  themselves. 

At  first  8ig;ht,  it  would  undoubtedly  appear  to  be  an  advantage, 
but  I  am  of  opinion  that  in  actual  running  there  would  be  no  real 
gain.  It  seems  that  the  great  secret  of  efficient  destruction  of  the 
refuse — and  by  efficient  I  mean  freedom  from  noxious  fumes,  dust, 
&c. — is  the  provision  of  an  adequate  space  in  which  all  fumes  can 
be  thoroughly  cremated,  and  ample  room  provided  for  the 
settlement  of  dust.  To  do  so  the  fumes  must,  therefore,  be 
brought  into  intimate  contact  with  the  red-hot  surface,  and 
by  placing  the  boiler  tubes  on  the  top  of  the  combastion 
chamber,  a  certain  amount  of  red-hot  surface  is  displaced  by  the 
cooler  surface  of  the  metal  tubes.  Further,  the  excellent 
steaming  results  we  obtain  are  undoubtedly  due  to  the  large 
thermal  storage  system  provided  by  the  red-hot  brickwork  of  the 
combustion  chamber,  as  well  as  the  brickwork  of  the  boiler 
setting.  It  is  well  known  that  the  great  efficiency  of  mechanical 
stoking  is  largely  due  to  the  fact  that  no  cold  air  is  allowed  to 
enter  the  boiler  setting  during  the  process  of  stoking.  If  the 
boiler  tubes  were  set  immediately  over  the  combustion  chamber  of 
a  destructor  there  would  indisputably  be  much  more  chance  of 
cold  air  getting  to  the  tubefa  when  clinkering  a  fire.  In  our  type 
of  destructor,  even  when  steaming  on  a  good  load,  there  is  no 
appreciable  drop  in  the  pressure  when  clinkering,  and  this  is  no 
doubt  due  to  the  equalising  effect  of  the  large  heat  storage  in  the 
brickwork  chamber  lying  between  the  grates  and  the  boiler 
Betting. 

I  have  experimented  with  burning  cheap  dust  coal  mixed  with 
the  refuse,  and  it  certainly  is  a  great  help,  but  my  experience  has 
proved  that  it  does  not  pay  us,  owing  to  the  cost  of  carriage 
between  the  pits  and  our  works,  which,  in  our  case,  amounts  to 
something  like  12s.  per  ton. 

I  quite  appreciate  Mr.  Abraham's  remarks  about  the  price  of 
house  coal  in  Wales,  but  what  I  meant  to  imply  was  that  I  was 
under  the  impression  that  the  miners  were  able  to  obtain  a  certain 
amount  of  coal  at  a  very  cheap  rate  for  home  consumption,  hence 
there  would  not  be  the  drastic  economy  exercised  in  the  houses 
with  regard  to  the  burning  of  kitchen  fire  cinders. 

I  hope  these  points  raised  by  Mr.  Abraham  and  myself  will 
induce  destructor  builders  to  enter  into  the  question  more  seriously, 
becanse,  as  I  have  already  stated,  under  the  present  prices  of  coal, 
it  behoves  us  all  to  exercise  all  our  engineering  ingenuity  in  utilis- 
ing every  source  of  heat  possible.  We  at  Horsham  are  burning 
saw-mill  refuse  on  the  coal  grates  of  our  boilers  without  any 
special  re-arrangement  of  the  fire-bars,  with  every  success. 
John  B.  Morgan, 

Electrical  Engineer. 
Horsham  Electricity  Works, 
August  %-ird,  1915. 


From  tbe  Dardanelles. 


A  few  lines  to  thank  you  for  your  continued  kindness  in  sending 
out  the  copies  of  the  good  old  Review  for  the  information  of 
electrical  readers  in  the  Royal  Naval  Divisional  Engineers — the 
unit  which,  as  you  will  probably  remember,  the  Institutions  of 
Civil,  Electrical  and  Mechanical  Engineers  were  instrumental  in 
recruiting  in  September  and  October  last.  It  enables  the  fellows 
to  keep  in  touch  with  the  commercial  and  scientific  world,  which 
would  be  difficult,  if  not  impossible,  in  any  other  way,  so  that  when 
that  long-looked-forward-to  day  of  returning  to  civil  life  arrives, 
we  shall  not  feel  so  awfully  strange  and  ignorant  of  all  that  has 
transpired  during  our  absence. 

[The  writer  proceeds  to  give  a  short  diary  of  the  work  of  the 
unit  from  March  1st  to  May  6th.] 

From  the  latter  date  down  to  the  time  of  writing  we  have  been 
in  every  advance,  engaged  chiefly  on  construction  and  improvement 
of  fire  trenches  and  communication  trenches,  roads,  pumped  and 
gravity  water  supplies,  bomb-proof  dug-outs  for  hospitals,  wire 
entanglements,  redoubts,  and  similar  things,  so  that  many  members 
of  the  Institutions  who  joined,  thinking  that  their  technical  and 
scientific  knowledge  would  be  used,  now  subscribe  themselves 
M.Inst.M.S.,  which,  being  translated,  reads  : — Member  of  the 
Institution  of  Muck  Shifters,  the  coat  of  arms  of  the  said  Institu- 
tion being  a  pick  and  shovel  rampant ! 

Ten  of  the  fellows  names  have  already  been  published  in  orders 
for  special  zeal  and  devotion  to  duty,  and  we  have  yet  hopes  of 
netting  some  D.C.M.'s  or  D.S.O.'s.  Forbes  Jackson,  of  the  B.T.H. 
Co.'b  railway  department  at  Rugby,  who  joined  the  R.N.D.  as 
seaman  and  transferred  to  the  unit  as  sapper,  subsequently 
becoming  Sergeant,  is  now  Lieutenant.  Stuart  Aynsworth,  of  the 
Great  Central  Railway   Co.'s  electrical  staff,    is  now  a  Corporal, 


G.  Spittle,  of  the  Great  Western  Railway  Co.'s  electrical  staff 
Railway  Smith's  Department),  is  major  and  O.C.  signals.  The 
writer,  who  joined  the  Old  Public  Schools  and  University  Men's 
Team  as  a  private,  subsequently  transferring  to  the  unit  as  sapper, 
was  promoted,  on  .Inly  7th,  from  lieutenant  to  captain. 

One  or  two  of  us  feel  that,  although  we  are  doing  our  best  out 
here,  yet,  as  trained  mechanical  and  electrical  engineers,  we  should 
do  more  useful  things  on  the  manufacture  of  shells,  for,  after  all, 
muck-shifting  takes  about  two  months,  and  skilled  mechanic's 
work  years,  to  learn  ;  but  I  suppose  this  is  the  British  way- 
muddle  through  and  get  there  by  sheer  weight  of  £  s.  d.,  men  and 
munitions. 

Again,  with  many  thanks  for  your  generosity. 

MJngt.M.S. 
Royal  Naval  Divisional  Engineers, 
British  Mediterranean  Expeditionary  Force, 
c/o  G.P.O.,  London,  Avgust  6th,  1915. 


WAR    ITEMS. 


The  Copper  Reserves  of  Germany.— An  official  statement 
has  been  published  in  Germany  regarding  the  stocks  of  copper 
existing  in  the  country  and  the  requirements  of  the  military  autho- 
rities. The  statement  is  intended  for  domestic  consumption,  and 
very  probably  also  for  the  information  of  other  nations.  Never- 
theless, it  deserves  attention  at  the  present  time.  The  Teutonic 
commercial  metal  companies  estimate  that  the  stocks — which  are 
held  to  include  all  copper  that  has  been  worked  up  into  manu- 
factures in  past  years — will  meet  the  army  needs  for  a  long  time 
to  come,  quite  apart  from  the  native  production  of  copper,  which 
is  declared  to  have  been  largely  increased  since  August,  1014.  It 
is  calculated  that  copper  contained  in  manufactures  exceeds 
2,000,000  tons,  or  a  tonnage  sufficient  for  a  war  of  10  years'  dura- 
tion. A  certain  quantity  of  the  metal  is  in  use  for  domestic 
utensils  and  roofing  purposes,  but  the  greatest  tonnage  is  to  be 
found  in  industry  and  trade,  partioularly^in  electrical  engineering. 
The  former  is  readily  accessible,  but  the  latter  is  not  in  the  same 
situation,  and  it  has  therefore  been  decided  to  collect  statistics  on 
the  subject. 

The  collection  of  copper  will  present  no  obstacles  in  establish- 
ments which  may  be  at  a  stamdstill.  and  where  copper  appliances 
seem  at  present  to  be  superfluous,  as  the  full  value  will  be  paid  for 
the  metal.  In  other  cases,  and  in  order  to  prevent  disturbance  in 
the  economic  life,  it  is  proposed  only  to  take  the  copper  manu- 
factures when  substitutes  are  simultaneously  provided  as  by  the 
use  of  another  metal  (iron  or  zinc  wire  in  place  of  copper,  iron  or 
steel  in  lieu  of  copper  distilling  appliances,  &c.),  or  by  making 
alterations  in  working  as  by  increasing  the  working  pressure  in 
electrical  mains,  the  change  over  from  direct  current  to  three- 
phase  current,  the  linking  up  of  different  generating  stations,  &c. 
It  is  therefore  considered  that  with  the  application  of  technical 
knowledge,  combined  with  self-sacrifice  on  the  part  of  the  popula- 
tion and  of  industrial  establishments,  it  will  be  possible  to  supply 
the  army  authorities  with  all  the  copper  requisite  for  any  period 
over  which  the  war  may  extend. 

If  we  turn  to  the  international  metal  statistics  which  have  been 
issued  for  many  years  past  by  a  Frankfort  company,  it  is  shown 
that  the  consumption  of  copper  in  Germany  amounted  to  225,000 
tons  in  round  figures  in  1911,  231,000  tons  in  1912,  and  259,000 
tons  in  1913,  whilst  the  figures  for  1914  are  now  stated  to  have 
equalled  the  combined  consumption  of  Great  Britain  and  France, 
which  was  244,000  metric  tons  in  1913,  and  was  probably  higher 
last  year.  Now,  if  Germany  has  annually  exported,  say,  60,000 
tons  of  copper  in  manufactures,  and  has  utilised  a  similar  tonnage 
in  the  production  of  munitions  of  war,  it  seems  quite  possible  that 
the  stocks  or,  rather,  the  internal  resources  of  copper,  in  copper 
goods  and  in  manufactures  in  which  copper  has  been  used,  may 
amount  to  2,(i00,000  tons.  Certainly  the  copper  cables  and  over- 
head conductors  for  lighting  and  tramway  purposes,  together  with 
the  plant  in  the  numerous  generating  stations  which  have  been 
erected  during  the  past  20  years,  must  represent  a  considerable  pro- 
portion of  this  toijnage.  The  native  production  of  copper,  which 
was  38,900  tons  in  1912,  rose  to  41,100  tons  last  year,  and  is  said 
to  have  been  largely  increased,  but  the  latter  assertion  may  be 
taken  for  what  it  is  worth  for  the  comparatively  short  period 
concerned.  In  addition,  the  Germans  found  large  stocks  of  copper 
in  Antwerp,  which  were  appropriated. 

The  recjuisitioning  of  domestic  copper  utensils,  and  of  industrial 
copper  articles,  brass  and  nickel,  in  Germany,  appears  to  suggest 
that  the  resources  of  Belgium,  and  of  that  portion  of  the  North 
of  France  in  enemy  occupation,  have  been  exhausted,  in  the  same 
manner  as  all  machinery  and  plant,  iron  ore,  and  iron  and  steel 
likely  to  be  of  use  to  German  firms  in  the  manufacture  of 
munitions  of  war,  have  been  removed  from  Belgium  and 
France  to  Germany,  It  is,  however,  impossible  to  say  whether  these 
appropriations  include  the  copper  consumed  in  the  Belgian  and 
Northern  French  electrical  industries  during  the  present  century. 
At  any  rate,  we  think  that,  regarded  from  the  standpoint  of 
the  great  tonnage  of  copper  consumed  in  Germany's  home  indus- 
tries in  the  past  15  or  20  years,  the  idea  that  the  country  does  not 
possess  ample  reserves  of  copper  for  a  long  time  forward  may  be 
dismisBed  on  the  ground  of  having  no  foundation  in  fact,  provided 
that  the  dismantling  of  electrical  plant  and  installations  is  pro- 
ceeded with,  although  there  is  no  present  intention  of  adopting  a 
measure  of  this  kind.  At  the  same  time  there  is  no  doubt  that  a 
considerable  tonnage  of  copper   reached    the    country    through 
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neutral  nations  until  two  or  three  months  apro,  and  thus 
Btrengthenod  the  resources  of  the  enemy. 

The  War  and  Trade  Movements  Abroad.— We  read  in  the 
Finaiiriiil  Times  that  the  French  Mission  to  South  America  arrived 
at  Bordeaux  on  Ausrast  Ifith.  The  aim  of  the  journey  was  the 
development  of  commercial,  maritime,  and  financial  relations 
between  France  and  the  Republics  of  South  America,  and  to  pro- 
tect French  interests  in  countries  where  the  untiringr  German  pro- 
pasfanda  had  gained  some  success.  A  Franco-Arerentine  Committee 
was  appointed  In  Buenos  Ayres.  M.  Baudin,  a  former  Minister  of 
Marine,  pave  an  account  of  the  immense  resources  of  Argentina. 
In  regrard  to  the  territory  hitherto  known  as  German  South-West 
Africa,  both  the  Standard  Bank  of  South  Africa  and  the  National 
Bank  of  South  Africa  announce  the  opening  of  branches  at  Wind- 
huk,  the  capital.  The  same  financial  contemporary  also  quotes 
the  annual  report  of  the  Committee  of  the  British  Chamber  of 
Commerce  for  Spain  emphasising  the  desirability  of  some  old- 
established  British  foreign  banking  concern  opening  an  establish- 
ment in  Barcelona  and  Madrid  or  Bilbao,  "  in  order  to  deal  with 
the  large  volume  of  banking  business  which  ....  would  at  once 
be  passed  through  its  hands.'  Without  such  a  branch  British 
business  is  placed  at  a  serious  disadvantage.  The  matter  seems  to 
be  of  particular  importance  looking  to  the  future  when  we 
remember  that  the  German  hold  on  electrical  business  in  Spain 
was  largely  due  to  the  efforts  of  German  electro-financial-industrial 
organisations.  It  those  organisations  are  weakened,  as  they  well 
may  be,  as  an  effect  of  the  war,  the  need  for  British  banking 
organisations  there  will  be  greater  than  they  are  even  now. 

The  Royal  Society's  War  Beglster.— The  Royal  Society  is 
compiling  a  register  of  scientific  and  technical  men  in  Great 
Britain  and  Ireland,  who  are  willing  to  give  their  services  in 
connection  with  the  war.  The  Register  is  classified  into  subjects, 
and  will  ultimately  constitute  a  large  panel  of  men  of  standing, 
whose  services  will  be  available  whenever  any  Government 
Department  or  similar  authority  requires  specialist  assistance. 
The  Register  is  being  co-ordinated  with  those  independently  com- 
piled by  other  societies  and  institutions,  but  the  Royal  Society 
would  be  glad  to  have  applications  for  forms  from  such  members 
of  the  staffs  of  colleges  and  technical  institutions  as  have  not  yet 
been  registered  by  any  society.  The  Royal  Society  is  also  drawing 
up,  with  the  co-operation  of  the  principal  societies  and  institu- 
tions, a  list  of  scientific  and  technical  men  actually  on  active 
service  in  His  Majesty's  Forces.  Any  names,  with  rank  and  unit, 
for  this  list  will  be  gratefully  received  by  the  secretaries  at 
Burlington  House.  The  task  of  forming  this  Register  has  been 
much  facilitated  by  the  assistance  of  many  universities,  university 
colleges  and  scientific  societies,  whose  help  the  Royal  Society 
gratefully  acknowledges. 

Electrical  Volunteers. — An  interesting  scheme  has  been 
initiated  by  the  Birmingham  Volunteer  Electrical  Engineers,  by 
which  it  is  hoped  to  assist  in  the  Territorial  recruiting  movement. 
This  corps  arranged  to  open  premises  at  56,  Digbeth  (joining  their 
central  depot),  as  a  recruiting  office  from  Saturday,  2lBt  inst.,  and 
■with  the  assistance  of  Major  Walduck  and  his  staff,  will  recruit 
men  for  the  Territorial  and  Volunteer  Forces.  A  feature  of  the 
recruiting  scheme  is  the  acceptance  of  men  Tietween  the  ages  of 
17  and  19  who  wish  to  join  the  Army.  The  Volunteer  Force  will 
give  such  men  an  elementary  military  training  and  a  certain 
amount  of  technical  work,  so  that  when  they  join  the  Regular 
Forces  they  may  be  quickly  fitted  for  service  abroad.  The 
recruiting  authorities  attach  some  importance  to  this  venture, 
as  they  recognise  that  the  early  training  of  youths  just  below 
military  age  under  Volunteer  conditions  gives  them  a  liking  for 
military  work,  and  makes  them  of  more  use  to  the  authorities, 
who,  above  all  things,  require  men  who  can  be  quickly  drafted  to 
the  various  fighting  units. — £irmi>if//iam  Dailij  Mail. 

Anstralia  and  Enemy  Companies.— The  High  Commissioner 
for  Australia  has  received  information  that  a  Proclamation  was 
issued  in  the  Commonwealth,  dated  .luly  7th,  prohibiting  trading 
with  any  company,  the  shares  of  which  are  wholly  or  mainly 
owned  by  persons  of  enemy  nationality  or  resident  or  carrying  on 
business  in  an  enemy  country,  or  which  has  been  notified  by  the 
Attorney-General  in  the  ('uinmonuKalth  (lazi'tte,  as  managed  or 
controlled  directly  or  indirectly  by,  or  under  the  influence  of,  or 
carried  on  wholly  or  mainly  for  the  benefit  or  on  behalf  of  persons 
of  enemy  nationality  or  resident  or  carrying  on  business  in  an 
enemy  country.  It  is  intimated  that  exemptions  from  the  pro- 
visions of  the  Proclamation  may  be  granted  by  licence. — Financial 
Timex, 

Beard  of  Trade  Ini|iiir1os.— During  the  week  ended  August 
lUh,  the  Board  of  Trade  Commercial  Intelligence  Branch  received 
inquiries  for  manufacturers  or  producers  in  the  United  Kingdom 
of  the  following  : — 

Kloobrl<>al  apparatus.— BraBB  shotls  (without  InHUlatlon)  roquirod  for 
making  eloctrio  lamp  capR.  Pea  lamps,  with  oord  and  adapters 
oomptoto. 

Bmall  braas-caBod  preHBuro  gauges.    Mica. 

Suspending  the  Ei^ht  Hours  Act.— On  18th  inet.,  according: 
to  the  Press,  the  Coal  Mining  Organisation  Committee  met  at  the 
Home  OMlae,  under  the  chairmanship  of  Sir  liiohard  Bedmayne, 
Chief  Inspeotor  of  Mines,  anil  decided  to  convene  n  conference  of 
ropreaontatives  of  the  Mining  AnsnciAtion  of  Groat  Britain  and  the 
Miners'  I'odcration  to  consider  the  desirability  of  suspending  the 
Eight  Hours  Act  in  whole  or  In  part 

Electricity  Works'  Employee  and  War  Hiidgcs.— The  Stir- 
ling Corponition  nloctrlcnl  cngincrr  has  inndn  applicotlim  to  th« 
Ministry  of  Munitions  for  war  lindgOH  for  the  cinployi's  of  the 
electric  atation, 


ELECTRIC    RAILWAYS  AND    THE    LAW    OF 
NEGLIGENCE. 

[from    OVR    LKGAL   CONTRIBUTOll.] 

J'"()R  some  reason,  which  admits  of  several  c-xphm 
ations,  accidents  on  electrical  railways — in  a  good 
hour  be  it  spoken — are  few  and  far  between.  Acci- 
dents do,  of  course,  occur,  but  they  are  relatively 
few  because  electric  railways  are  not  very  numerous; 
and  the  elements  of  danger  are  considerably  reduced 
by  the  e.xtensive  use  of  automatic  signalling  appara- 
tus. The  liability  of  the  electric  railway  company, 
how'ever,  is  precisely  the  same  as  that  of  any  other 
company;  and  in  view  of  the  fact  that  persons  in- 
jured are  not  slow  to  bring  actions  it  may  be  conve- 
nient to  set  down  a  few  notes  upon  the  legal  aspect 
of  the  matter. 

Leaving  out  of  the  consideration  for  tlie  moment 
employees  of  the  railway  company,  and  others  who 
have  business  on  the  permanent  way,  the  first  ques- 
tion is  to  consider  w'hether  the  company  can  be  lield 
liable  for  injuries  sustained  by  a  trespasser  on  the 
rails.  In  finding  the  solution  to  this  question  a 
sharp  distinction  has  to  be  drawn  between  a  tram- 
way and  an  electric  railway. 

In  the  case  of  a  tramway  ov  light  railway  company 
■who  stispend  naked  conductors  over  streets  and 
roads,  there  is  a  clear  obligation  to  protect  those  of 
the  public  who  are  making  lawful  use  of  the  road. 
If  a  wire  Avere  to  fall  and  injure  a  passenger  or  other 
person  by  electric  shock,  the  company  would  be  held 
responsible.  The  position  of  a  railway  company  is 
very  different.  They  are  using  their  own  property, 
and  they  lay  the  live  conductors  in  a  position  to 
which  none  save  their  own  servants  have  any  right 
of  access.  In  these  circumstances,  if  an  accident 
takes  place,   is  the  company  under  any  liability  ? 

In  order  to  decide  the  question,  it  is  necessary  to 
consider  the  liability  of  an  ordinary  railway  company 
for  injuries  sustained  by  trespassers  on  their  line. 
Take  the  case  of  a  person  crossing"  the  line  wdio  is 
knocked  down  by  a  passing  train.  As  he  is  a  wrong- 
doer himself,  and  is  guilty  of  culpable  negligence, 
the  law  appears  to  be  that  he  cannot  make  any 
claim.  Strange  to  say,  we  have  not  been  able  to 
find  any  case  which  expressly  decides  the  point,  but 
the  principle  can  be  deduced  from  the  following  con- 
siderations :  — 

In  the  first  place,  it  is  provided  by  -Sec.  .1:3  of  tlie 
regulation  of  Railways  .Act,  1868,  that  :  "  If  any 
person  shall  be  or  pass  upon  any  railway,  c.\ce[)t  for 
the  purpose  of  crossing  the  same  at  any  authorised 
crossing,  after  liaving  received  warning  by  the  com- 
pany whicli  works  such  railway,  or  by  any  of  tlieir 
agents  or  servants,  not  to  go  or  pass  thereon,  every 
person  so  offending  shall  forfeit  any  sum  not  ex- 
ceeding 40S.  for  every  sucli  offence."  'i'his  section 
clearly  makes  a  trespass  upon  a  railway  an  illegal 
act,  if  the  trespasser  lias  received  warning  by  notice 
or  otherwise.  It  is  conceived,  however,  that  the 
absence  of  notice  or  warning  would  not  be  a  sufli- 
cient  justification  for  any  person  crossing  the  per- 
manent way.  In  a  case  which  was  tried  many  years 
ago,  an  action  w-as  brought  to  recover  damages  for 
the  death  -of  a  person  who  was  found  injured  upon 
the  line.  There  was  no  evidence  to  show  how  he 
got  there.  The  company  were  held  not  liable 
(.Singleton  ?'.  Kaslcrn  Counties  Railway  Co.,  7 
C.B.N.,S.,  2S7).  .Xgain,  even  assniiiing  (iiat  tiie 
company  can  be  held  liable  wlicrc  f)no  of  their  ser- 
vants is  injured,  this  liability  caiuiol  be  aililicially 
extended.  So  in  the  case  of  W'oodley  7'.  Metro- 
politan District  Railway  Co,  {2.  Kx.  D.  384),  n  lail- 
wav  company  was  held  not  liable  to  the  plaintiff,  the 
servant  of  their  conliaclor,  for  injury  occasioned  I0 
liiin  Ijy  tlieir  allei^ed  negligence  in  the  coiusc  of  his 
cmploytiiciil  on  their  line,  tiie  plaiiiliff  knowing  liic 
(inngcr  of  the  cm|)loynieiit, 
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There  is  one  other  aspect  of  the  matter  under 
disciissio!!  which  merits  attention.  Jf  slraj-  cattle 
are  injured  on  a  railway,  can  the  company  be  held 
liable!'  'Jhe  answer  to  this  question  appears  fo 
depend  on  whether  the  company  have  discharged 
their  statutory  obligation  to  fence  tiie  line.  Under 
b  &  9  V.  c.  _'0,  s.  o8.  a  railway  company  is  bound 
to  maintain  sufficient  fences  for  separating  the  land 
taken  for  the  use  of  the  railway  from  adjoining 
lands  not  taken,  and  protecting  the  cattle  of  the 
owners  and  occupiers  from  straying  thereout. 
Hence,  if  a  railway  runs  close  to  a  highway,  the 
separating  fence  must  be  so  maintained  as  to  pre- 
vent cattle  lawfully  passing  along  the  highway  from 
straying"  on  to  the  line. 

It  may  be  noted,  however,  that  if  cattle  strav 
from  a  tield  on  to  the  highway,  and  from  thence  on 
to  a  railway,  and  are  injured,  tlieir  owner  cannot 
prefer  a  successful  claim,  as  the  statute  onlv  compels 
the  company  to  fence  against  cattle  lawfully  on  the 
high%vay  (Manchester,  etc.,  Kailway  Co.,  v.  W'aliis 
14^C.B.,  213). 

Assuming,  then,  that  an  ordinaiy  railway  com- 
pany is  under  no  liability  to  a  trespasser,  it  is  difli- 
cult  to  see  why  any  greater  degree  of  liability  should 
be  imposed  upon  an  electric  railway.  Near  a  level 
crossing,  of  course,  or  at  any  point  where  a  public 
footpath  runs  across  the  metals,  the  company  would 
not  only  have  to  place  warning  notices,  but  thev 
would  probably  have  to  attach  wooden  guard  rails 
to  the  live  conductors  in  order  to  relieve  themselves 
from  any  charge  of  negligence.  Owing  to  the  fact 
that  electric  railways  have  been  onlv  comparatively 
recently  introduced  in  this  country,  we  have  not  been 
able  to  find  any  English  case  which  bears  upon  the 
point.  Certain  American  decisions,  liowever,  may  be 
usefully  referred  to.  They  seem  to  accord  with  the 
principles  above  enunciated,  and  they  certainly 
follow  the  well-known  rule  of  English  law  that  he 
who  has  the  least  chance  of  avoidin.g  an  accident  is 
prima  facie  the  person  liable  therefor. 

In  a  case  which  was  decided  in  America  a  few 
years  ago  the  defendants  were  the  owners  of  a 
power  station  which  was  situated  in  grounds  where 
there  were  certain  naked  conductors.  Notices  were 
posted  on  this  ground  to  the  effect  that  it  was  dan- 
gerous for  persons  to  enter  thereon,  and  there  was 
no  right-of-way  across  it.  The  plaintiff  was  the  wife 
of  a  man  who  went  to  the  power  station  one  even- 
ing and  met  his  death  through  coming  in  contact 
with  a  naked  conductor.  In  an  action  brought  by 
the  widow  to  recover  damages  for  the  death  of  her 
husband,  it  was  held  that  the  company  owed  no 
duty  to  the  deceased  to  guard  the  premises,  and  that 
the  Judge  was  right  in  directing  a  verdict  for  the. 
defendants. 

In  another  case  (Thomas  v.  Western  Union  Tele- 
.graph  Co.,  100  Mass.  156),  it  was  held  that  if  a  live 
high-pressure  wire  sags  down  in  a  street  and  occa- 
sions injun,'  to  passers  by,  this  is  a  prima  facie 
evidence  of  negligence;  but  the  conduct  of  the  per- 
son injured — such,  for  instance,  as  his  voluntarily 
touchin.g  the  wire — may  have  been  such  as  to  con- 
tribixte  to  the  injury.  In  that  case  he  could  not 
recover. 

As  carriers  of  passengers  those  who  are  respon- 
sible for  electric  railways  are  under  the  same  liabili- 
ties as  ordinary  railway  companies. 


IMPORT    TRADE    OF    CHILE. 


I*anaina-Pacitic  E.vhibitioii. — A.  Router  dispatch  from 

Sftn  Francisco  states  that  attendance  at  the  Panama- I'acific  Exposi- 
tion has  passed  the  10,000,000  mark,  acoordinjr  to  an  announcement 
by  the  Exposition  directors.  The  daily  averape  attendance  is 
70.000,  and  up  to  this  time  the  receipts  have  been  more  than 
sufficient  to  pay  aU  expenses.  This  is  the  first  American  exposi- 
tion to  pay  its  way  and  show  a  surplus  since  the  Columbus 
Exposition  in  Chicago  in  189.'f.  The  diversion  of  tourist  traffic, 
owing  to  the  war,  is  partly  the  cause  of  ihe  success. 


The  following;  st.Ttemont.  .showing  the  imports  <if  I'lectrical 
and  similar  Ko<'ils  into  Chile  during  the  yoar  1913  is  extracted 
from  the  recontly-i.s.-iued  tiad<;  stati.stics.  The  figures  for  1912 
are  added  for  purpow^s  of  conijiarison.  and  n<iti;.s  of  any  in- 
creases or  decreases  are  given  :  — 


Pos<,s. 

Pe.-^os. 

Besos. 

Gas  and  rlccfricitu  meters. 

-        1912. 

1913. 

In 

e.  or  dec. 

From  Great  Britain 

Germany       

..      United  States 
Other  countries 

10,(lO(t 

34.0(10 

3.0(H) 

4.000 

10.000 
,37,0(JO 
2,(KK) 
3, (AN) 

52,000 

+ 
+ 

3,000 
l.(K»0 
1,(XXI 

Total         

.■)I,(KI(1 

1,000 

('(ifijirr   wire. — 

From  Great  Britain 

Germany       

T'nitetl  States 
Other  countries 

.30,(K10 

1.59. OUO 

17,(K)0 

2!,ono 

2;*  ,00(1 

201,000 
20,000 
21.000 
24.(K)0 

+ 
+ 

+ 

171.000 

133,1  KKI 

4,(X)0 

Total        

272,000 

42,000 

l.innpn  (other  ihuii  rn/i/irr 

,.,■    /iRLSs).— 

From  Great  Britain 

Germany       

United  States 
Other  countries 

14,000 
9.5,0(X) 
8,000 
4,00(1 

10.(100 
74,000 
11,000 
.")  ,11(10 

+ 

+ 
+ 

2,000 
21,f»H) 
3,000 
1,000 

Total         

Tclrphonex.— 
From  Great   Britain 

Germany       

..      linited  State.? 
Other  countries 

121,(IIHI 

10Ci.(XK> 

- 

15,000 

18,000 

130,000 

13,000 

3,000 

1.5,000 

121,000 

2,000 

3,000 

141,000 

- 

3,000 
9,000 
4.000 

Total        

1.57,000 

16.(j00 

Telegraph  apparaius. — 

From  Great  Britain 

Germany       

Other  countries 

3,(K:)0 

3,00fl 
1,0(0 
1,00(3 

-1- 
-1- 

-1- 

1.000 
1,000 

Total        

3,000 

5,000 

2,000 

Maierials  for  telcgrapha  at 

d  telephones.— 

Prom  Great  Britain 

Germany       

,,      Belgium         

„      United  States 
,,      Other  countries 

96,000 
34,000 

3,000 
1,000 

1.34,000 

102,000 
42,000 
5,000 
6.000 
2,000 

-f- 
+ 
-f 
+ 
+ 

+ 

6.000 
S.OOO 
5,000 
3,000 
1,000 

Total        

157,000 

23,000 

Cranes. — 

From  Great  Britain 

,      Germany       

,,      United  States 
,,      Other  countries 

139,000 
91,000 
.30,000 
20.000 

380,000 

662,000 
47,000 
.30,000 
32,000 

+ 

+ 
+ 

523.000 
44.0(J0 

6.000 

Total        

771,000 

385,000 

Machinery    and    apparatus 

for    electric    lighting 

— 

From  Great  Britain 
,,      Germany       

France           

„      Belgium         

,,      United  States 

Other  countries 

211,000 

1,031,000 

4,000 

7,000 

76,000 

4,000 

1,333.000 

812,000 

1,351,000 

17,000 

13,0(» 

110,000 

4,000 

1,807,000 

-1- 
-t- 
+ 
+ 
+ 

+ 

101,000 
320,000 

13,000 
6.000 

34.000 

Total        

474,000 

Electrical    macliineru  utid 

ipparatus. — 

From  Great  Britain 

,,      Germany        

,,      France           

,,      Belgium         

„      United  States 

132.000 

716,000 

4.000 

47,000 

239,000 

1,138,000 

904,(»0 

7,000 

17,000 

123,000 

+ 
+ 

+ 

+ 

15,000 

188,000 

3,000 

.so.mo 

116,000 

Total        

1,198,000 

60,000 

Motors. — 

From  Great   Britain 

,,      Germany       

Belgium         

„      United   States 
Other   countries 

2.801,000 
8.36,000 
1.30,000 
224.IKH) 
21,000 

4,032,000 

1,3.53,000 
7.32,000 
148,000 
395,000 
70,000 

+ 
+ 

1,448.000 

1(14.000 

2,000 

171,000 

49,000 

Tola!        

2,(598,000 

1,331,000 

From  Great  Britain 

Germany        

„      United  States 
,,      Other  countries 

in.iHKt 

1IS-2.0IK) 

l.>.(«10 

.3,000 

'2: 1.01  III 

207,000 
15.11(10 
21,(XK1 

■1- 

-1- 

13,(K»1 

f.'i  01  HI 

Total 


[N.B. 


190,000      266,000 
-Peso   =    Is.  M.] 
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THE    ARBITRATION    CLAUSE. 


BUSINESS   NOTES. 


[ity   OUR    I.KOAIi    CONTRIBUTOR.] 

There  are  probably  few  contractors  who  have  ne\cr  had 
occasion  to  regret  the  practice  which  has  grown  up  of 
inserting  the  arbitration  clause  in  construction  contracts. 
In  many  cases  where  there  is  ho  dispute  the  question  of 
arbitration  is  of  no  importance  ;  but  when  trouble  arises, 
the  contractor  may  find  that  in  order  to  obtain  redress  he 
must  submit  to  the  decision  of  some  one  with  whose  capacity 
for  arriving  at  a  just  decision  he  may  be  wholly 
unacquainted. 

Under  the  stress  of  competition,  a  man  signs  a  contract 
containing  an  arbitration  clause.  It  is  only  when  it  is  too 
late  that  he  finds  out  his  mistake,  "  l!ut,"  one  can  hear 
the  layman  asking,  "  is  there  no  release  from  the  arbitration 
clause  ?  "  The  lawyer's  answer  is  that  there  are  certain 
rare  cases  in  which  the  Courts  will  allow  a  party  to  a  con- 
tract to  have  recourse  to  the  ordinary  tribunals  of  the  land, 
notwithstanding  that  he  has  entered  into  a  contract  con- 
taining a  clause  under  which  all  disputes  are  to  be  referred. 
In  the  first  place,  the  matter  is  regulated  by  Sec.  4  of  the 
Arbitration  Act,  1880.     It  is  there  provided  that— 

If  any  party  to  a  eubmission,  or  any  person  claiming  throuKh 
or  under  him.  commences  any  lecral  proceedings  in  any  Court 
against  any  other  party  to  the  submission,  or  any  person  claiming 
through  or  under  him  in  respect  to  any  matter  agreed  to  be 
referred,  any  party  to  such  legal  proceedings  may  at  any 
time  after  appearance  and  before  delivering  any  pleadings  or 
taking  any  other  steps  in  the  proceedings  apply  to  that  Court  to 
stay  the  proceedings,  and  that  Court  or  a  judge  thereof  if  satisfied 
that  there  is  no  reason  why  the  matter  should  not  be  referred  in 
accordance  with  the  submission,  and  that  the  applicant  was  at  the 
time  when  the  proceedings  were  commenced  and  still  remains 
ready  and  wOling  to  do  all  things  necessary  to  the  proper  conduct 
of  the  arbitration,  may  make  an  order  staying  the  proceedings. 

This  clause  is  generally  used  to  obtain  the  stay  of  pro- 
ceedings in  an  action  where  one  party  desii-es  to  insist  upon 
his  rights  under  the  arbitration  clause.  For  instance, 
suppose  a  contractor  made  a  claim  for  extras,  and  the 
employers'  contention  was  either  that  nothing  was  due  for 
extras  or  that  they  had  already  been  paid  for  in  the  final 
certificate,  this  would  be  a  dispute  under  the  contract 
which  the  Courts  would  refuse  to  consider.  Accordingly, 
were  the  contractor  to  bring  an  action,  it  could  and  would 
be  stayed  by  order  of  the  Court.  The  Court,  however,  has  a 
discretion.  Thus  if  the  conduct  of  the  engineer- 
designated  as  arbitrator  in  the  contract— were  in  dispute 
reference  to  arbitration  would  be  obviously  undesirable,  and 
would  not  be  enforced. 

To  enumerate  the  cases  in  which  the  Court  will  refuse  to 
stay  an  action  //;  the  exercise  of  its  discretion  is  not  our 
present  purpose.  What  we  desire  to  point  out  is  that 
there  are  certain  classes  of  dispute  which  may  arise  between 
contractor  and  employer  which  do  not  come  within  the 
arbitration  clause  at  all,  and  which  cannot  therefore  be 
referred  to  arbitration. 

A  favourable  example  is  afforded  by  a  recent  case,  Monro 
V.  Bognor  Urban  District  Council.  (Reported  in  the  Jmlire 
of  the  Peace,  .July  10th,  11)15.)  That  was  a  case  of  a 
sewerage  contract.  Disputes  arose  during  the  progress  of 
the  contract  as  to  the  nature  of  the  ground  in  which  the 
works  were  to  be  carried  out,  which  the  contractor  alleged 
was  different  from  what  he  had  by  the  specification  been 
led  to  expect,  and  accordingly  he  brought  an  action  against 
the  Council,  claiming,  inter  alia,  damages  for  fraudulent 
misrepresentation.  The  Council  thereupon  sought  to  stay 
the  action  because  of  the  arbitration  clause.  It  was  held 
that  as  the  action  was  for  fraudulent  misrepresenta- 
tion.  there  could  not  be  said  to  bo  a  ..uestion, 
dispute,  or  difference  upon,  or  in  relation  to,  or  in  connec- 
tion with,  the  contract,  and  as  such  referable  to  arbitration 
within  the  meaning  of  the  clause.  The  action  had  refer- 
ence to  matters  wholly  outside  the  powers  of  an  arbitrator 
and  there  was  no  power  to  stay  proceedings. 

This,  of  course,  was  a  somewhat  unusual  case.  Charges 
of  fraud  cannot  l)e  lightly  made,  and  they  are  generally 
difficult  to  sustain.  Rut  the  case  will  su (lice  to  show  that 
where  the  dispute  is  outside  the  (wntract  altogether  the 
plaintiff  IS  not  restricted  to  arbitration,  but  can  seek  redress 
in  the  ordinary  tribunals  of  the  land. 


Seqnestratioii, — ARCHiiiAM)  Uaillie  (;ii,i,espie,  elec- 
trical engineer,  49!»,  George  Street,  Aberdeen.— Estate  sequestrated 
by  the  Sheriff  of  Aberdeen,  August  Kith.  A  meeting  to  elect  the 
Trustee  and  Commissioners  is  called  for  August  .30th.  A  com- 
position may  be  offered  at  the  meeting. 

Catalogues  and  Lists.— ^fEssEs.  Duddell's  Patents, 

Failsworth,  Manchester.— Large  poster  card  illustrating  a  varied 
collection  of  patterns  of  their  patent  adjustable  electric  light 
fittings. 

(iENERAL  Electric  Co.,  Ltd.,  67,  i.iueen  Victoria  Street,  London, 
EC— New  edition  (between  60  and  70  pages)  of  their  catalogue  of 
electric  light  fittings  and  accessories.  This  is  the  fourteenth  edition, 
and  it  brings  together  for  the  use  of  electrical  engineers,  contrac- 
tors, architects,  &c.,  illustrations,  brief  particulars,  and  prices  of 
a  large  number  of  established  types  of  accessories,  as  well  as  novel 
designs,  the  ground  covered  including  cord  grips,  hooks,  screw  eyes, 
nozzles,  ceiling  plates,  anti-vibrators,  cord  shorteners,  galleries, 
shade  carriers,  tiltera,  ball  fittings,  counter-weight  fittings,  candle 
fittings,  wire  guards,  awitohplates,  wood  blocks,  reflectors  for 
shop-window  and  showcase  lighting,  shop  window  signs,  lantern 
fittings  for  workshop  and  open  space  lighting,  cast-iron  ship 
fittings,  various  types  of  hand  lamps,  including  motor-car  inspec- 
tion lamps.  There  is  a  section  devoted  to  different  types  of  glass- 
ware, also  fancy  silk  and  glass  shades,  some  new  types  being  shown. 
In  the  chain  section  a  new  pattern  rectangular  link  chain,  three 
patterns  of  Cash's  ornamental  patent  chain,  and  several  new  types 
of  '  S  "  hooks  appear. 

Messrs.  Ozonair,  Ltd..  96,  Victoria  Street,  London,  S.W.— 
16-page  pamphlet  containing  very  full  matter  relating  to  the 
Ozonair  system  of  food  preservation  and  the  application  of  the 
apparatus  to  domestic  and  general,  also  to  commercial  and  indus- 
trial service.  A  number  of  types  are  illustrated  and  priced,  and  a 
collection  of  testimonials  is  given. 

British  Thomson -Hou.'^ton  Go.,  Ltd.,  Rugby.— Descriptive 
list.  No.  2,I42a  (24  pages)  containing  very  full  illustrated  infor- 
mation, together  with  dimensional  diagrams  and  particulars,  con- 
cerning their  two  and  three-phase  induction  motors. 

Bankruptcy  Proceedinsis.  —  Yebxon  George  Cobb, 

electrical  engineer,  trading  with  William  Longdon  as  Longdon  and 
Cobb,  at  lOlA,  Derby  Road,  Nottingham.— An  application  was 
made  at  the  County  Court  House,  St.  Peter's  Gate,  Nott&gham,  on 
August  19th,  for  the  discharge  from  bankruptcy  of  the  above- 
named  debtor,  Vernon  George  Cobb.  It  was  stated  that  a  first  and 
final  dividend  of  Is.  4Jd.  in  the  £  was  paid,  on  proofs  of  the  part- 
nership, amounting  to  £243.  The  firm  had  practically  been  pressed 
by  creditors  ever  since  the  commencement,  and  the  books  had  never 
been  balanced.  The  discharge  was  granted,  subject  to  a  suspension 
of  two  and  a  half  years. 

ARTHnRF.HAWDON,electrical  engineer,  Yetholm,ElmfieldGarden8, 
Goaforth,  Northumberland.— Receiving  order  made  August  1 6th, 
on  creditor's  petition  ;  first  meeting,  September  let,  at  the  office  of 
the  Official  Receiver,  Xewcastle-on-Tyne.  Public  examination, 
October  7th,  at  the  County  Court,  Newcastle-on-Tyne. 

W.  H.  Pease,  electrical  engineer,  of  Scarborough  and  Doncaster 
Trustee  (Mjr.  .1.  C.  Clegg,  14,  Figtree  Lane,  Sheffield,  Official 
Receiver),  released  June  24th. 

Dissolutions    and    Liquidations.  —  The     Phcinlx 

Electric  Heating  Co.  (1914),  LTD.-This  company  is  winding 
up  voluntarily  with  Mr.  A.  E.  Tilley,  of  S,  Staple  lun,  Holborn 
E.G.,  as  liquidator.  A  meeting  of  creditors  is  ualled  for  Sep- 
tember 1st. 

North-Western  Cables  Co.,  Longford  Road,  Stretford  — 
Messrs.  John  Drennan,  Jas.  K  Cooper,  and  A.  E  Garbutt,  carrying 
on  business  under  the  above  style,  have  dissolved  partnership 
Debts  will  be  attended  to  by  Messrs.  Drennan  &  Cooper 

Turbine  Developmknt  Co.,  Ltd.— A  meeting  is'caUed  for 
September  2L'nd,  at  Finsbury  House,  Blomfield  Street,  London, 
E.G.,  to  hear  an  account  of  the  winding  up  from  the  liquidator' 
Mr.  G.  D.  Price.  ' 

Leskole  Co.,  Ltd.— A  meeting  is  called  for  September  27th 
at  31,  Great  James  Street,  Bedford  Row,  W.C,  to  hear  an  account 
of  the  winding  up  from  the  liquidator,  Mr.  A.  H.  Crowe. 

Book  -Voticcs.— "  Electricity  for  the  Farm."  By  F,  J. 
Anderson.     London  :  McMillan  ,t  Co.     Price  fis.  lid.  net. 

"  Specification  and  Design  of  Dynamo-Electric  Machinery."  By 
Miles  Walker.     London  :  Longmans  A:  Co.     Price  3l'8.  net. 

City  and  Guilds  of  London  Institute.  Department  of  Techno- 
logy, South  Kensington,  S.W.  Programme  for  the  session  1915-16. 
London  :  John  Murray.     Price  9d.  net. 

"The  Rare  Earth  Industry.  "  By  Sydney  J.  Johnstone.  London  • 
Crosby  Lockwood  k  Son.     Trice  7b.  (Id.  net. 

"  Jliillfliii  de  la  Sooirti'  Internationale  des  Electriciens  "  Vol  V 
No.  44.     Jnly,  19ir,.     Paris  :  GauthierVillars.     Prix  3  fr. 

J'lwi-eili/ir/x  of  the  Incorporated  Municipal  Klootrical'  Assooia- 
tion,  1915.     London  .  Wyman  \  Sona,  Ltd.     6r. 

Trade     AnnounnMurnt.  —  The     Aitomobile    and 

Elkctricai,  Egiii-Mi.NT  Co.,  of  2.  Kingly  Street,  Regent  Street 
W.,  have  transferred  their  office  and  showrooms  to  Grafton  Houw 
Golden  Square,  Regent  Street,  \V.,  with  works  and  garacp  situated 
in  Bridle  Lane,  Golden  S(iuare,  W.  The  telephone  numlwr 
remaini:  Gerrard  1701,'  The  chance  is  oon8e<iuent  upon 
inoreMed  buaineas. 
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E.C.C.    Horticultural    Show.  —  The  second  annual 

Exhibition  in  connection  with  the  E.C.C.  Works'  Inetitute  Horti- 
cultaral  Society  waa  held  on  Saturday,  and  was  open  to  all 
servants  of  the  Electric  Construction  Co.,  Ltd.,  Bushbury,  near 
Wolverhampton.  The  Exhibition  was  held  in  the  messroom  of  the 
works,  and  in  accordance  with  war  times,  it  was  confined,  so  far 
as  regards  prizes,  to  a  vegetable  display.  In  this  the  society 
was  successful,  for  the  exhibits  were  a  credit  to  the  employes. 
Mr.  W.  M.  Famiss,  president  of  the  society,  delivered  a  brief 
address.  Mr.  James  Gray,  the  managing  director  of  the  company, 
took  the  opportunity  of  expressing  the  thanks  of  the  directors  for 
the  way  in  which  the  employes  of  the  E.C.C.  had  responded  to  the 
recent  demands  made  upon  them.  Many  of  the  workmen  had  been 
-uVjected  to  taunts  and  sneers  for  remaining  at  home,  but  by 
ling  so  they  had  been  doing  their  bit  for  their  country  just  the 
: line  as  the  heroes  in  the  trenches.  A  programme  of  sports  was 
decided  on  the  recreation  ground  during  the  afternoon. 


LIGHTING  and  POWER  NOTES. 


Australia. — For  the  year  ended  December  Slst  last,  the 
returns  of  the  Newcastle  (N.S.W.)  municipal  electricity  works  show 
that  1,698  068  units  were  sold,  the  consumers  numbering  880,  and 
the  H.p.  ot  motors  connected,  2,270.  The  plant  capacity  of  the 
works  was  962  k.v.a.,  an  increase  of  300  e.v.a.  during  the  year, 
and  a  farther  625  e.v.a.  is  being  added  ;  some  ll.~>  miles  of  mains 
were  in  use,  and  seven  sub-stations,  with  a  transformer  capacity  of 
1,030  KW. 

The  Melbourne  (Victoria)  City  Council  has  reduced  the  rent  of 
consumers'  meters  from  Is.  to  6d.  per  month. 

The  Kyneton  (Victoria)  Shire  Council  has  adopted  plans  for  the 
installation  of  electric  light,  instead  of  gas,  and  a  loan  of  £10,000 
is  to  be  obtained  from  the  Commonwealth  Bank. 

At  Balaklava  (South  Anstralia),  a  meeting  of  ratepayers  has 
approved  of  the  installation  of  electric  light,  and  the  Council  has 
been  instructed  to  carry  out  the  work. 

The  Coolangatta  (Queensland)  Municipal  Council  has  obtained  an 
Order  in  Council  to  supply  electricity  under  the  Electric  Light  and 
Powers  Act  of  Queensland. — Tenders. 

Perth  (W.A.). — The  report  of  the  Council's  electrical  engineer 
for  the  six  months  ended  April  30th,  shows  that  the  units  sold 
were  1,790,658,  an  increase  of  3i  per  cent,  over  the  corresponding 
period  of  last  year  ;  the  total  number  of  consumers  connected  was 
6,769. — Com  vwnwealth  En(iineer. 

Bath, — Price  Increase. — The  T.C.  has  increased  the 
price  of  current  by  10  per  cent,  after  the  taking  of  the  meter 
readings  for  the  Michaelmas  quarter. 

Belfast.  —  Fire   in  Po-sver  Station.  —  On  Saturday 

morning  a  rather  serious  fire  took  place  in  the  power  station  ;  on 
the  arrival  of  the  fire  brigade  it  was  found  that  the  roof  over  the 
boilers  and  coal  bunkers  was  well  alight.  After  an  hour's  hard 
work  the  fire  was  got  under  control.  Fortunately  the  electrical 
machinery  escaped  injury,  and  the  electrical  supply  was  in  no  way 
affected. 

Belturbet. — E.L.   Contract. — At   a   meeting  of  the 

Council,  called  to  consider  the  electric  lighting  contract  for  a 
period  of  three  years,  it  was  decided  to  postpone  the  question  of  a 
new  contract,  and  to  continue  the  present  arrangement  for  a  period 
of  six  months. 

Bridliu»:ton. — Restricted  Lighting. — The  T.C.  has 

received  a  letter  from  the  military  authorities  to  the  effect  that 
the  lighting  of  Bridlington  was  still  too  bright,  and  threatening 
to  cut  off  the  electric  and  gas  light  at  the  mains  before  dusk 
if  there  was  not  forthwith  a  reduction  effected.  Further 
measures,  therefore,  are  now  being  taken  to  reduce  public  and 
private  lighting. 

Canada. — The  surveys  of  the  Dominion  Water  Power 
Branch  of  the  water  powers  of  the  Winnipeg  River  in  the  Province 
of  Manitoba,  and  of  the  storage  possibilities  in  the  upper  waters 
of  this  river  in  the  Province  of  Ontario,  show  that  it  is  economic- 
ally feasible  to  develop,  at  eight  power  sites,  over  409,700  con- 
tinuous 2-I-hour  W.H.P.,  all  within  80  miles  of  the  City  of  Winni- 
peg, and  within  feasible  transmission  distance  of  all  the  commercial 
centres  of  the  present  settled  portions  of  the  Province  of 
Manitoba.  Of  these  eight  power  sites,  there  are  three  now  nnder 
development,  representing  a  total  power  capacity  of  199,024  h.p. 
One  site  \s  completely  developed  by  the  Winnipeg  Electric  Rail- 
way Co.,  producing  28,000  h.p.  The  municipal  plant  of  the  City 
of  Winnipeg  at  Point  dn  Bois  Falls  has  at  the  present  time  an 
installation  capable  of  producing  about  47,600  H.p.  This  plant  is 
capable  of  extension  to  a  maximum  of  nearly  80,000  24-honr  h.p. 
Development  at  the  third  power  site,  at  Great  Falls,  with  a 
maximum  possibility  of  99,500  24-hour  H.p.,  is  now  under  way- 
though  temporarily  delayed.  At  the  two  completed  power  deve- 
lopments there  is  therefore  about  75,000  h.p.  produced  at  the 
present  time,  and  which  can  be  increased  to  108,000  24-hour  h.p. 
The  six  remaining  sites  on  the  Winnipeg  River  are  under  the 
absolute  control  of  the  Dominion  Government,  and  can  furnish  a 
further  amount  of  24-hour  power  to  the  maximum  extent  of 
210,700  H.P.  In  addition  there  are  several  important  power  sites 
on  the   Winnipeg  and   EngUah   rivers,   within   the  Province    of 


Ontario,  within  easy  transmission  distance  of  the  City  of  Winnipeg. 
Considering  all  the  water  power  sites  on  these  two  rivers  in  the 
Provinces  of  Manitoba  and  Ontario,  there  is  within  transmission 
radius  of  the  City  of  Winnipeg,  a  grand  total  of  570,000  24-honr 
H.P. —  Canadian  Eleetrieal  News. 

The  Canadian  Light  and  Power  Co.,  a  hydroelectric  undertaking 
owned  by  the  Montreal  Tramways  and  Power  Co.,  is  making 
arrangements  to  supply  power  to  the  Tramways  Co.,  and  will 
ultimately  be  able  to  develop  7.^,000  h.p.  at  its  plant  at  St. 
Timothee,  28  miles  from  Montreal.  This  power  is  supplied  to  the 
company's  sub-station  on  the  outskirts  of  Montreal  over  a  dupli- 
cate three-wire  steel-tower  transmission  line.  The  company  has 
the  perpetual  right  to  distribute  and  sell  energy  in  Montreal  and 
several  adjacent  counties.  In  1913  the  entire  distribution  system 
in  Montreal  City  was  taken  over  by  the  Montreal  Public  Service 
Corporation, 

Electric  Cookincj. — In  Winnipeg  the  city  authorities  give  a 
rate  of  1  cent  per  KW.-hour,  less  10  per  cent,  discount,  with  a 
minimum  charge  of  7.")  cents  per  KW.  installed,  for  cooking  and 
heating  purposes,  and  it  is  believed  that  there  are  some  3,000 
cooking  apparatus  installed,  including  complete  range  equipments 
in  eight  apartment  blocks.  Fort  William  has  from  four  to  five 
hundred  ranges  in  use,  with  one  apartment  block  completely 
equipped.  Saskatoon  has  200  ranges,  with  four  apartment  blocks 
equipped.  Edmonton  has  100  ranges,  with  one  apartment  block 
and  one  electric  baker's  oven  for  60  loaves ;  while  Calgary  and 
Selkirk  each  have  50  ranges.  There  are,  of  course,  numerous 
other  completely  equipped  public  institutions  in  Western  Canada, 
and  quite  recently  a  large  capacity  baking  oven  was  placed  in 
service  in  a  western  University. 

Cork. — Prick  Increase.  —  The  Corporation  Public 
Works  Committee  has  been  informed  by  the  Cork  Electric  Tram- 
way and  Lighting  Co.  that  it  is  proposed  to  increase  the  rates  for 
electricity  by  10  per  cent.,  as  from  July  let.  The  matter  was 
referred  to  the  city  solicitor  for  report. 

Croydon. — The  B.  of  T.  has  issued  an  order  enabling  the 
County  of  London  Electric  Supply  Co.  to  supply  current  in  bulk  to 
the  South  Metropolitan  Electric  Tramways  and  Lighting  Co.,  Ltd., 
whose  order  affects  the  R.D.C. 

Denby. — E.L.  Proposal. — The  U.D.C.  has  decided  to 
invite  a  representative  of  the  Yorkshire  Electric  Power  Co.  to  meet 
it  with  reference  to  the  application  of  the  company  to  supply 
energy  for  lighting  and  other  purposes  in  the  district. 

Erith. — Price  Increase. — The  U.D.C.   has  advanced 

the  price  of  current  from,  and  after,  October  1st  by  ^d,  per  unit 
for  lighting,  and  by  10  per  cent,  for  power. 

Ring's    Lynn. — Year's  Working. — During  the   last 

financial  year  616,803  units  were  sold  by  the  electricity  under- 
taking, a  decrease  as  compared  with  the  669,874  units  of  the  pre- 
vious year.  The  consumers  increased  to  1,007,  and  766-H.p.  of 
motors  were  supplied.  The  total  income  was  £9,000,  and  the 
gross  profit  £4,227,  the  net  balance  being  £1,360,  after  meeting 
capital  charges,  &a.  A  balance  of  £3,908  brought  forward  was 
transferred  to  capital  account  (extinction  of  debt  account).  The 
total  generating  plant  capacity  was  920  KW. ;  maximum  load, 
615  KW. ;  and  load  factor,  14°5  per  cent.,  as  against  nearly  17  ptr 
cent,  in  the  preceding  year, 

Lerwick. — E.L.  Proposals. — The  question  of  electric 

lighting  for  the  burgh  has  again  been  revived.  Full  consideration 
will  be  given  the  matter  at  the  next  meeting  of  the  Town  Council. 

Belgate. — Street  Lighting. — The  Highways  and 
Works  Committee  has  recommended  that  15  lamps  on  the  Redhill 
Oas  Co.'s  mains  and  eight  lamps  on  the  Reigate  Gas  Co.'s  mains 
be  converted  from  gas  to  electricity,  the  Electric  Lighting  Com- 
mittee to  carry  out  the  extensicn  on  the  usual  terms  before  March 
3l8t  next.  The  Council,  however,  decided  that  the  work  should  be 
deferred  until  the  months  of  February  and  March  next. 

South  Africa. — In  the  tenth  annual  report  of  the 
Rand  Water  Board,  Mr.  W.  Ingram,  the  chief  engineer,  gives  some 
interesting  comparative  data  relating  to  the  pumping  plant  in  n8« 
by  the  Board.  Thus  the  Zwartkopjes  reciprocating  steam  sets 
(380  h.p.)  cost  £26'7  per  pump  h.p.,  as  compared  with  £14'18 
per  pump  h.p.  for  the  turbo-driven  centrifugal  set  (189  h.p.)  at 
the  VUliage  Main  Reef  pumping  station.  The  steam  consumption 
is  lees  in  the  former  case,  but  allowing  for  size,  saving  in  cost  of 
buildings,  plant,  &c.,  Mr.  Ingram  considers  that  the  latter  type  of 
plant  will  probably  supersede  the  former  for  surface  pumping. 
Another  comparison  can  be  made  at  Springs  where  electrical 
pumps  are  in  nee,  and  electrically-driven  three-throw  horizontal 
reciprocating  pumps  cost  £I4'23  per  pump  h.p.  (96  h.p.),  while 
an  electrically -driven  centrifugal  pump  of  the  same  size  cost 
£3«2  per  pump  h.p.  The  space  required  by  the  latter  was  735 
sq.  ft ,  as  against  1,890  sq.  ft.,  but  the  combined  eflBciency  is  lower, 
69  as  against  76  per  cent.  A  summary  shows  that  prime  movers 
(pumping  plant)  represented  3,938  pomp  h.p.  ;  prime  movers 
(generators,  *c.),  3,490  electrical  h.p.  ;  and  h.p.  driven  electrically 
from  the  Board's  generating  plant,  2,814.  The  total  nnmber  of 
stops  due  to  electrical  disturbances  for  the  year  to  March  3l8t  last 
was  46,  and  the  time  involved  totalled  148  hours  ;  these  figures 
compare  with  34  stops  and  64  hours  in  the  previous  year.  Damage 
was  done  to  electrical  machinery  on  20  occasions,  repairs  costing 
£84.  The  report  contains  a  variety  of  information  regarding 
water  supply  on  the  Rand. 
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Sfreflord.— The  Trafford  Power  and  Light  Supply 
(1902),  Ltd.,  has  had  plans  passed  by  the  D.C.  for  a  sub-station  in 
Elevator  Road,  and  for  h.t.  mains  in  Trafford  Park  Road. 

r.S.A. —  KLEriRiFiED  Far.mikg. — Already  125  farmers 
in  Lancaster  County,  Pa.,  are  taking:  electric  service  from  the  lines 
of  the  central  station  companies  which  cross  the  county,  and  of 
this  number  30  have  installed  motors.  So  many  inquiries  have 
been  received  from  farm  owners  in  the  section  that  one  of  the 
Lancaster  electric  companies  is  considering  the  installation  of  a 
epecial  department  to  look  after  farm  business. —  Elec.  World. 


regard  to  the  present  scale  of  pay,  and  the  war  bonus  which  has 
been  f^ranted,  the  wapes  of  conductors  should  be  advanced  in 
accordance  with  the  offer  of  the  Corporation,  Jd.  per  hour,  as 
from  the  first  full  pay  week  followiner  the  date  of  this  decision, 
the  wages  of  the  other  grades  to  remain  unaltered. 

Uohcrliaiiipton. — Fejule  Ladour. — As  75,  out  of  a 

staff  of  220  of  the  Corporation  tramways,  have  enlisted,  and  owing 
to  the  difficulty  of  obtaining  men,  the  Tramways  Committee  is 
considering  the  question  of  lemploying  women  as  conductors,  and 
in  other  capacities. 


TRAMWAY  and  RAILWAY  NOTES.       TELEGRAPH  and  TELEPHONE  NOTES. 


BelftiiSt. — The  Corporation  has  rejected  the  recom- 
mendations of  the  Tramway  and  Electricity  Committee  to  increase 
the  fares,  except  on  the  Glengormley  route,  and  an  amendment 
was  carried  instructing  the  Committee  to  investigate  the  working 
expenses,  and  revise  these  so  as  to  meet  whatever  portion  of  the 
deficit  will  not  be  met  by  the  proposed  alteratioM  of  fares. 

The  city  accountant's  estimate  of  revenue  for  the  coming  year 
of  the  tramway  undertaking  was  :— Revenue,  £270,000  :  expendi- 
ture, £275,400  ;  deficit,  £."),400.  Mr.  Nance  (the  general  manager) 
estimated  the  revenue  at  £283,000. 

Binffle.y. — The  Electricity  and  Tramways  Committee 
has  appointed  a  deputation  to  interview  the  Bradford  Corpora- 
tion tramways  department  with  reference  to  the  price  of  current 
supplied  for  tramway  purposes. 

Blackpool. — The  receipts  on  the  Blackpool  and  Fleet- 
wood electric  care,  up  to  date  for  the  current  year,  amount  to 
£32,450  against  £25,374  12  months  ago.  Curiously,  the  weekly 
returns  show  the  receipts  to  be  £2,342  against  £1,711  last  year. 

Continental  IVotes.— Spam.— Electric  lighting  has  just 
been  adopted  on  the  trains  running  on  the  lines  of  the  Compauia 
del  Ferrocarril  Cantanabrico. 

Belgium. — According  to  the  Ent/iiifpr,  in  Belgium  the  Germans 
are  running  storage  battery  cars  on  the  short  lengths  of  railway 
which  lead  up  to  the  trenches  behind  their  lines.  They  are  being 
run  singly  to  remove  the  wounded  and  bring  up  supplies. 

frJlasjiOw. — Tramway    Breakdown.  —  Owing    to   the 

breakdown  of  one  of  the  turbines  in  the  Pinkston  power  station 
on  Wednesday,  last  week,  a  complete  stoppage  of  the  car  traffic  all 
over  the  T.C.  system  was  brought  about.  The  spare  machinery 
at  the  station  was  at  once  brought  into  requisition,  bnt  only  pro- 
gress in  sections  was  secured,  until  after  the  lapse  of  about  a 
couple  of  hours  when  the  service  returned  to  normal. 

Iludderstield.— Proposed  Extension.s. — The  Tram- 
way Committee  has  decided  to  postpone  until  next  year  the  pro- 
motion of  the  Parliamentary  Bill  providing  for  extensions  to 
Brighouse,  subjpct  to  this  course  being  agreeable  to  the  Brighouse 
Corporation.  la  regard  to  a  proposed  extension  to  Meltham, 
that  Council  is  to  endeavour  to  arrange  terms  with  the  South 
Crosland  Council.  The  tramway  employe's  recently  raised  a 
number  of  points  in  regard  to  increased  wages,  the  employment  of 
women  conductors,  &c ,  but  ev«ntually  withdrew  all  their  points 
and  simply  asked  for  a  war  bonus.  The  Tramways  Committee  has 
decided  to  pay  a  war  bonus  of  Is.  per  week  to  tramway  employes 
receiving  over  30a.  per  week  wages,  to  take  effect  as  from  March 
17th  last,  but  not  to  apply  to  the  clerical  staff  and  females. 

L.    A:    S.W.    Railway    Electrification.— It    is  now 

announced  that  the  first  section  of  this  company's  line  to  be 
opened  for  electric  working  will  be  that  between  Waterloo  and 
Wimbledon,  via  East  Putney. 

I'ort.snioutli.— Year's  AVorking. — For  the  year  ended 
March  :nst  last,  the  total  revenue  of  the  tramways  undertaking 
was  £123,'.i91  (12-2d.  per  cm.)  as  against  £n«,9!t0  in  the  previous 
year  ;  the  net  balance  after  meeting  interest  and  sinking  fund 
charges,  ckc,  was  £24,075,  as  compared  with  £19,042  in  1913-4. 
The  balance,  together  with  £Io,703  brought  forward,  was  appro- 
priated for  various  purposes,  including  £  1 0,000  for  rate  aid  (as  against 
£.">,000  in  1913-4),  £7,186  to  renewals  and  £3,000  to  reserve; 
£.3,302  was  devoted  to  purchasing  property  and  £3,00ii  reserved 
for  a  roftd  improvement,  and,  finally,  a  balance  of  £('i,5(;8  was 
carried  forward.  The  number  of  passengers  carried  was 
27,554,194,  an  increase  of  1,JK7,852.  Apparently  the  war  only 
had  a  temporarily  depressing  effect  on  the  undertaking  during  the 
year  under  review. 

.Salford.— Female  TiAiiomi.— The  number  of  women 
tramway  conductors  employed  has  been  increased  from  Ifi  to  56, 
and  according  to  a  statement  the  experiment  of  employing  women 
on  the  cars  has  succeeded  beyond  expectations. 

Wliraii.- War  \\a(;i;s.— The  Committee  on  I'roduction, 

which  has  been  dealing  with  the  application  of  the  tramway 
workers  for  an  aflvanco  of  wages,  issued  its  award  on  the  IKth  inst. 
The  men  originally  asked  for  an  advanon  of  jd.  per  hour  on  tho 
existing  rate  of  pay  for  motormen,  oonductorH  and  depot  einphiyi  », 
and  for  an  advancn  nf  Id.  per  hour  for  thn  elertrioians  in  the  trani 
ilepnts.  In  April  last  the  Corporation  dooidml  to  pay  a  war  bonus 
to  omplnvi  ',  anil  approiimately  :iri  per  cent,  of  the  men  hoiinOted. 
Liter  tli.i  mnn  madr  their  further  ilommi'l,  ami  Blrni^k  work  on 
Atixnst  3nd.     The   ('omniittco   on    I'roduotion  »l»lo«  thai,  having 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Canada. — The  financial  statement  of  the  Dominion 
Telegraph  Co.  for  the  year  ended  June  15th  shows  a  balance  to  the 
credit  of  profit  and  loss  account  of  $291,961.88. 

Mexico. — Large  forces  of  linemen  are  at  work  on  the 
telegraph  lines  in  Mexico  to  restore  communication  to  Mexico 
City.  Thousands  of  messages  have  accumulated.  The  first  cable 
message  reached  Mexico  City  on  July  12th,  and  the  first  through 
train  from  Vera  Cruz  arrived  at  the  capital  the  same  day. — T.  and  7. 
Age. 

XeAV  Cable. — The  Telegraph  Construction  and  Main- 
tenance Co.'s  cable  steamer  CdleiiM,  on  July  23rd,  successfully 
completed  the  laying  of  a  second  cable  between  New  York  and 
Colon,  rii'i  Guantanamo,  Cuba,  for  the  Mexican  Telegraph  Co. 
and  the  Central  and  South  American  Telegraph  Co.  This 
duplicates  the  cable  laid  by  the  same  company  in  1907  and 
completes  the  duplication  of  the  whole  "  ria  Colon  "  system  from 
New  York  to  Buenos  Ayres,  Argentina. 

The  first  adjustment  of  the  duplex  balance  on  this  new  cable 
indicates  that  when  the  balance  is  perfectly  adjusted  a  speed  of 
fully  200  letters  per  minute  will  be  obtained. — Telegraph  and 
Telephone  Age. 

New  York  Telephone  Directory. — The  new  edition 

of  the  New  York  telephone  directory  consists  of  1,750,000  copies. 
It  contains  345,000  names  and  has  a  circulation  of  8f)."i,000  copies  in 
New  York  City  and  vicinity.  There  are  193,000  names  in  the 
general  suburban  directory,  which  has  a  circulation  of  617,000. 
The  combined  distribution  in  metropolitan  territory  will  reach 
1,750,500. — Telegraph  and  Telephone  Age. 

Secret  Wireless.— It  is  reported  from  Rome  that  the 

police  have  arrested  several  persons  who  had  a  wireless  telegraph 
installation  concealed  in  the  suburbs  of  the  capital.  The  accused, 
who  belong  to  the  Engineering  Corps,  will  be  tried  by  conrt- 
martial. 

Suit  Against   American   Marconi   Co. — Mr.  Nikola 

Tesla  has  brought  a  suit  against  the  Marconi  Wireless  Telegraph  Co.  of 
America  for  the  annulment  of  the  principal  Marconi  patents,  also  a 
suit  for  infringement  of  his  patents.  Mr.  Tesla  baseshis  action  on  the 
allegation  that  his  two  patents  were  granted  in  1 900,  and  that  the 
Marconi  patent  was  not  granted  until  1904.  The  Marconi  Co. 
denies  that  the  Marconi  patent  covers  the  invention  or  combination 
of  apparatus  described  hy  the  Tesla  patents. —  'T.  and  T.  Age. 

Tnited  States. — It  is  reported  from  Washington,  U.S.A., 
that  a  certain  rich  German-American,  who  is  the  possessor  of  a 
powerful  wireless  apparatus,  has  picked  up  messages  which  were 
intended  for  the  Navy  station  at  Arlington,  and  transmitted  them 
immediately  to  Count  von  Bernstorff. 

Wireless  News. — The  Wireless  Press  announces  that  it 
has  made  arrangements  for  the  regular  reception  of  the  Italian 
Official  Communiquua  by  wireless  telegraphy  direct  from  Italy,  in 
the  original  language.  These  will  be  translated,  censored  and 
passed  to  the  Press  in  the  regular  way.  The  advantagea  derived 
from  reception  in  Italian  are  obvious. 


Australia. — Adelaide. — .September  Ist.  Condensers, 
testing  sets,  rheostats,  Morse  sounders,  and  Whcatstono  trans- 
mitters, for  tho  P.M.G.     Soe  "  Official  Notices  "  July  23rd. 

October  i^th.  Portable  direct-coupled  internal  combustion  engine 
and  dynamo  ;  extension  to  storage  batteries  at  Central  Exchange, 
for  Deputy  r.M.(;.* 

llui.'^iiANK.— October  fith.  Tinned-copper  wire,  |>oroolain  pothead 
insulators,  for  the  I'.M.G.     Soe  "  Ollioial  Notices"  August  20th. 

Pkkth. — September  29th.  Telephone  switchboard  parts,  for  tho 
r.M.G.     Soe  "(iffl.iftl  Notices"  July  HOth. 

SvtiNKY. — SoptomlMir  IHth.  Council.  A.i-.  and  n.r.  olcotrio 
motors.   Sppoiflontion  (10s.  (id.)  from  K.L.  Department,  Town  Hall.* 

September  illli.  Metropolitan  Hoard  nf  Water  .'Supply  and 
.Sewerage.  Contrifngnl  pomps  and  rlrclrir  motors  at  iiiohmond 
pumping  stfition.  *     Acting  Secretary.  341,  I'ilt  ,Slrccl,  Sydney. 
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September  23rd.  Condensers,  galvanometers,  relays,  and 
Bounders,  also  incandescent  electric  lamps,  for  the  P.M.G.'b  Dept. 
See  "Official  Notices"  August  llUh. 

October  2.ith.  Six  electrically-operated  wharf  capstans,  for  the 
Sydney  Harbour  Trust.  Forms  of  tender  from  the  Engineer-in- 
Chief,  Harbour  Trust  Offices,  Circular  Quay.' 

October  25th.  For  the  Commonwealth  Department  of  Defence 
(Navy  Office).  Supply,  delivery  and  erection  of  power-station 
plant  and  equipment  for  the  Commonwealth  Naval  Dockyard, 
Sydney.* 

Mblbodkne.  —  September  8th.  Transformers  and  relays  for 
point  indication  for  automatic  signalling  (Contract  No.  28,918), 
and  electric  point  and  look  detectors  (Contract  No.  28,951),  for  a 
period  ef  five  years,  for  the  Victorian  Railway  Commissioners. 

September  29th.  Fuse  blocks  (complete  and  spare  porcelain 
bases  and  fuse  clips),  for  the  Victorian  Railway  Commissioners. 
Particulars  at  the  Contractors'  Room,  Spencer  Street. 

September  7th.  Supply  and  delivery  of  telephone  parts 
(Schedule  No.  1,24:;),  for  the  Deputy  P.M.G. 

September  14th.  Supply  and  delivery  of  telephone  switchboard 
parts  (Schedule  No.  1,220),  for  the  Deputy  P.M.G.  Specifications 
from  the  office  of  the  Deputy  Postmaster-General,  Melbourne.* 

Hawtuorn. — November  30th.  Refuse  destructor  plant,  for  the 
Hawthorn-Malvern-CamberweU  and  Kew  Destructor  Trust.  Speci- 
fication from  the  Trust  Engineer's  Office,  Town  Hall. 

France. — Paeis.— September  10th.  The  Administration 
de  Chemins  de  Fer  de  I'Etat  invites  tenders  for  the  supply  of 
three-phase  static  transformers  for  the  railway  station,  workshops 
and  deput  at  Mans.  Particulars  of  the  Bureaux  du  Service 
Eleotrique  (2*  Division),  43,  Rue  de  Rome,  Paris. 

Kirkcaldy. — September  6th.  Installation  of  electric 
light  at  the  new  Sanatorium  and  Fever  Hospital  buildings. 
Specifications,  &c.,  from  the  Burgh  Electrical  Engineer. 

Xew  Zealand.— September  Ist.  Public  Service  Stores 
Tender  Board.  Supply  and  delivery  of  (1)  92  miles  of  air-spaced, 
paper-insulated,  lead-covered  telephone  cable,  and  (2)  100  miles  of 
insulated  and  braided  wire.  Controller  of  Stores,  Post  and  Tele- 
graph Department,  Wellington.' 

DuNEDiN. — November  3rd.  City  Council.  Supply  and  delivery 
of  insulated  and  bare  copper  wire  in  quantities  for  a  period  of  two 
years.  Specifications  at  Electrical  Engineer's  office,  Market  Street, 
Dnnedin. — JVew  Zealand  S/iijiping  aiid  Commerce. 

Portsmouth, — August  31st.  Corporation.  Six  months' 
supply  of  stores,  for  the  Tramway  Committee.  See  "  Official 
Notices  "  August  20th. 

Shan^liai. — September  24th.  Municipal  Council.  One 
turbo-generator,  5,000  KW.,  and  one  or  two  of  10,000  KW.,  complete 
with  condensing  plant,  iV:c.     See  "  Official  Notices  "  August  20th. 

September  29th.  e.h.t.  switchgear,  static  transformers,  and 
underground  cables  for  22,000  v.,  for  the  Municipal  Council.  See 
"  Official  Notices  "  to-day. 

South  Africa, — Johannesburg. — September  25th.  For 
the  T.C.  Two  turbo-alternator  sets,  condensing  plant,  switchgear, 
&c.  Specification,  &c.,  on  deposit  of  £2  23.,  from  Mr.  J.  H.  Dobson, 
General  Manager.* 

September  25th.  Municipal  Council.  1,595  electricity  meters 
and  .iO  time  switches.* 

October  9th.  Municipal  Council.  Water-purifying  plant  with 
a  capacity  of  7.5,000  gallons  per  24  hours,  for  the  generating 
station.* 

Spain. — September  1st.  The  municipal  authorities  of 
Balza  (Province  of  Jaen)  are  asking  for  tenders  for  the  concession 
for  the  electric  lighting  of  the  town  during  a  period  of  five  years. 

Tenders  have  just  been  invited  by  the  municipal  authorities  of 
Cullera  (Province  of  Valencia)  for  the  concession  for  the  electric 
lighting  of  the  town. 

The  Spanish  Government  has  just  invited  tenders  for  the  estab- 
lishment of  electricity-generating  plant  in  the  State  Arsenals  at 
Carthagena  and  La  Carraca.  It  has  been  decided  that  ofters  from 
Spanish  concerns  will  be  considered. 

Taunton,  —  August  Slst.  Coal  for  the  Corporation 
electricity  works  for  three,  six,  or  twelve  months  (approximately 
900,  1,500,  and  2,700  tons  respectively),  preferably  washed  beans 
or  peas  suitable  for  use  on  a  chain-grate  stoker.  Mr.  A.  J.  Howard, 
Electrical  Engineer.  St.  James's  Street. 

West  Ilani, — September  2nd.  Three  months'  supply 
of  electrical  fittings,  for  the  B.  of  (;.  of  the  West  Ham  Union. 
Forms  of  tender  from  the  Clerk,  Union  Road,  Leytonstone,  N.E. 

Vork. — September  6th.  Supply  of  coal  (appros.  l.'j.OdO 
tons)  to  the  Electricity  Department  for  12  months  ending 
September  30th,  1916.  Prices  may  be  sent  for  unscreened  beans. 
pea  slack,  rough  slack,  or  small  peas  quality,  and  must  include  free 
delivery.     Mr.  J.  W.  Hame,  Engineer  and  Manager,  Clifford  Street. 

Specifications  for  the  items  marked  '  oau  bo  seen  at  the  Board 
of  Trade  Commercial  Intelligence  Branch  in  London, 


CLOSED. 
Australia. — The  following  tenders  have  been  placed  : — 

Vktouian  Railways. 
Overhead  cc|Uipment  (or  St.  Kilda-Brighton  elcctrio  street   vailwny,  at 

rates.— B.I.  &  Helsby  Cables. 
Steel  tramway  rails,  at  rates.— K.  W.  Cameron  ,"i;  Co. 
Lead-covereil,  impregnated,  papor.iiisulatcd,  twin  wire  cable,  at  JCfti  per 

mile  of  1,760  lineal  yards,  at  rates.— Western  Eleciric  Co.  lAust.l,  L  d. 
Switchgear  and  accessories,  at  rates.— Siemeos  Bros.  Dy.iamn  Works,  Ltd. 
Motors  and  spare  parts  for  same,  for  electrical  eq-iipmentof  the  Bal;ar»o 

and  Bendigo  workshops.— Crompton  &  Co.,  Ltd. 
Static  transformers.  EO  kw.,  complete,  for  Arden  Ht  eet  and  Spenoer  Street 

shops,  at  £ti8  10s.  each  ;  incaadescent  electric  lam^^s  for  1*2  months. — 

Aust.  General  Electric  Uo. 
Sulphate  of  copper.— S.  R.  O.  Allen. 
25  tons  of  H.u.  copper  wire,  at  i:d8  15s.  lOd.  per  ton.- Elder,  Smith  and 

Co.,  Litd. 

MuNifipAi.  Council  of  Sydney. 
Two  6,000.volt  feeder  panels,  two  S.Oon-volt  transformer  pinels,  two  Jl.'j.volt 

transformer  panels,  and  two  4l5.volt  distributor  panels,  i;84i,— Aust. 

(ieneral  Electric  Co. 
Two   10,noO-volt  feeder  panels,  and  two  70,000. volt    transformer  panels, 

i662.— Noyes  Bros. 
Steel  towers  for  33,000- volt  transmission  line,  £9,300.— Poole  &  Steel. 

P.M.G.'K  DEi'AnrMKNT,  Vh.toeia. 
Two  miles  of  paper-insulated,  lead-covered  cable,  H  pairs,  i68  per  mile  ; 

two    miles    ditto,    20    pairs,    £110   per    mile.  — Lawrence    &    Hanson 

Electrical  Co. 

P.M.G. 's  Department,  Soi:tii  Australia. 
Power  board  and  apparatus,  £478.- Newton,  McLaren,  Ltd. 
1,100  yards  of  paper-insulated  cunductor  cable,  416  pairs,  £1,2)7.— Western 
Electric  Co.  (Aust.),  Ltd. 

P.M.G.'s  Dep.vrtment,  Tasmania. 
1,269  yards  of   paper-insulattd  cable,  813  pairs,  £1.080.— Siemens  Bros. 
Dynamo  Works,  Ltd.  — Aunt.  Mining  SInntlnrd, 

Commonwealth  Defence  Defartment. 
Marconi-Telefunken    type   A  2   ship    wireleis    telegraphy  station.   £.58i  ; 
Marconi    1A-kw-.    wireless    telegraphy    station,    complete,    £1,225. — 
Amalgamated  Wireless  (Aust.),  Ltd. 

Melbourne  City  Coi'ncil. 
Electrical  stores  for  12  months.— W.  T.  Henley's  Telegraph  Works  Co., 
Ltd. ;  Diamond  Engineering  &  Trading  Co.  Pty.,  Ltd. ;  Edison  &  Swan 
U.E.L.  Co.,  Ltd. ;  A.  L.  Campbell  &  Co. ;  E.I.  &  Helsby  Cables,  Ltd. ; 
Warburton,  Pranki,  Ltd.;  Lawrence  &  Hanson  Electrical  Co.,  Ltd.; 
British  General  Electric  Co.,  Ltd. ;  Aust.  General  Electric  Co. 
Extension  of  pumping  chamber  at  the  supply  station,  £2,y7.J.— W.  Cerutty. 

—Tenders. 

Blackpool.  —  The  (ieneral  Purposes  Committee  has 
accepted  the  tender  of  Messrs.  Jones  Bros,  for  the  electric  lighting 
at  the  Convalescent  Home,  Clifton  Park  Racecourse,  Squire's  Cite. 

France, — The  results  of  the  Paris  aiijudication  of  -July 
28th  were  : — For  supply  and  erection  of  electric  transmission 
equipment  at  the  St.  Lazare  station,  Socii'  e  Anonyme  de  Force  et 
Lumiere  Eleotrique,  l.'sOOO  fr.  ;  ditto  at  the  Asniures  sub-station, 
MM.  Bergerot  et  Eils,  U,800  fr.  August  4th.— Supply  of  10-ton 
lorries,  M.  Otis  Pitre,  4,300  fr.  :  supply  of  three  travelling  bridges, 
Gaillard-Kessler,  Argenteuil,  7."i,010  fr.  ;  supply  and  erection  of 
bare  copper  bars  joining  the  accumulators  at  the  central  station  at 
Saintes  to  the  switchboards  of  the  battery  groups,  Compagnie 
Generale  de  Travaux  d'Eclairage  et  de  Force,  8,600  fr. 

Glasg'ow, — The  T.C.  Electricity  Committee  has  accepted 
the  offer  of  the  General  Electric  Co.,  Ltd.,  at  £50,  for  the  frontal 
sign  in  connection  with  the  equippinj;  and  furnishing  of  the 
departmental  showrooms  at  Siuchiehall  Street.  The  following 
offers  have  been  accepted  by  the  Tramways  Committee  : — 

Storage  battery  for  Kinning  Park  sub-station.— Chloride  Electrical  Storage 
Co.,  Ltd. 

Motor-generator  and  switchboard. — Mavor  &  Coulson,  Ltd. 

Vulcanised  rubber  cables. — Pirelli-General  Cable  Works,  Ltd. 

Holywell. — The  B.  of  G.  has  accepted  the  tender  of 
Messrs.  Summerscales,  Ltd.,  of  Keighley,  for  electric  plant  for  the 
laundry,  at  £300. 

London. — The  tender  of  Messrs.  Siemens  Bros.  Dynamo 
Works,  Ltd.,  for  the  supply  of  Wotan  lamps  to  the  Great  Central 
Railway  has  been  accepted. 

Messrs.  Napier-Kimber,  Ltd.,  have  secured  the  contract  for 
electric  lighting  at  H.M.  Stationery  OflBce,  Loman  Street,  E.,  for 
H.M.  Office  of  Works. 

IN'ew  Zealand. — The  Public  Service  Stores  Tender 
Board,  Wellington,  has  received  the  following  tenders  for  120 
miles  twin-twisted  rubber-insulated  wire  : — 

P.  R.  Baillie  &  Co (accepted)   .tl,931 

Lawrence  at  Hanson  Electrical  Co 1,976 

Richardson,  McCabe  &  Co 2,124 

Gollen  &  Co.  Prop.,  Ltd 2,479 

A.  ,&  T.  Burt,  Ltd 2,547 

Turnbnll  &  Jones,  Ltd 2,610 

Samuel  Brown,  Ltd 3,928 

The  Wellington  City  Council  has  accepted  the  under-mentioned 
tenders : — 

Switchpanels  and  instruments. — British  General  Electric  Co. 
Meters  —P.  R.  Baillie  &  Co. 

— Xein  /raland  SAij>j)iiig  and  Commerce. 

Stirling;. — The  following  offers  have  been  accepted  in 
connection  with  the  new  municipal  buildings  :  — 
Electric  lighting.— Lockhart  ,t  Macnab. 
Telephones  and  bells.- W.  &  T.  Marshall, 


FORTHCOMING    EVENTS. 

Sallord  Technicnl  and  Engineerini:  Associalion.— Saturday,  September 
4th.  At  7  p.m.  At  Koyal 'I'ecbiiical  Institute,  Pool  Park.  Paper  on  "Ball 
and  Holier  Bearings, "by  Mr.  A.  11.  lliDdlc. 
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REVIEWS. 


The  Electrical  Conductivity  and  lonisation  Constants  of 
Organic  Compounds.  By  H.  Sci'DDRN.  London  :  Constable 
ami  Co.     Price  12s.  6d.  net. 

This  is  a  reference  book  of  data  for  electro-chemists,  an<l 
its  aim  is  to  supplj'  them  with  a  bibliography  of  all  the 
ineasurpiiients  in  the  field  design.'ited  bv  the  title,  between  the 
years  1889  and  1910.  Beginning  with  the  latter  dat*-,  full 
data  of  the  entire  periodical  literature  are  published  in  the 
"Tables  Annuelles  Internationales  de  Con.stantes  et  Donnees 
Num^riques."  while  previous  to  the  former  dat<?,  little  work 
of  value  at  the  present  time  had  been  published. 

The  book,  therefore,  fills  a  gap.  and  .so  supplies  a  defi- 
nite want.  It  may  not  at  present  appeal  to  a  veiy  large 
circle  of  workers,  for,  outside  the  liniit«l  number  of  purely 
.scientific  investigators,  its  chief  use  will  be  to  the  chemists 
who  are  working  out  in  detail  problems  pertaining  to  the 
application  of  the.  results  of  electrochemical  research  to  the 
furtherance  of  existing  chemical  industrie.s,  and  the  founding 
of  new  ones. 

Hitherto  this  field  has  been  scarcely  more  than  nibbled  at 
in  this  country,  so  that  while  the  author'.s  work  was  being 
done  and  the  work  was  going  through  the  jiress,  the  prospects 
of  reward  for  his  monumental  industiy  and  for  the  courageous 
enterpri.se  of  his  nublishers,  must  have  appeare<l  remote 
indeed.  The  more  honour,  therefore,  to  both  parties  for  pro- 
viding us  with  so  practical  and  effective  a  refutation  of  the 
German  taunt  that  we  are  unable  to  produce  such  work  for 
ourselves  and  are  compelled  to  call  upon  the  aid  of  our  foes. 

If,  as  we  may  perhans  venture  to  hope,  with  onlv  too  little 
encouragement,  one  of  the  results  of  the  present"  European 
cataclysm  should  be  to  arouse  the  British  chemical  industry 
from  its  deadly  lethargy,  these  rewards  may  materialise 
sooner  and  U^  a  far  greater  extent  than  either  author  or 
publisher  would  have  been  warranted  in  anticipating.  Some 
idea,  of  the  magnitude  of  the  author's  task  mav  be  found 
from  his  statement  in  the  preface  that  seventv-e'ight  of  the 
journals  and  about  five  thousand  dissertations  have  been 
examined  page  by  page,  besides  the  less  important  ones 
exammed  only  by  index  and  table  of  contents. 

Tlie  book  is  divide<l  into  a  set  of  tables  arranged  according 
to  the  names  of  the  compounds,  containing  all  the  data  that 
may  be  given,  with  a  bibliography  of  all  the  references  to 
each  compound:  a  formula  index  to  the  compounds;  a  biWio- 
graphy  arranged  according  to  the  names  of  authors-  a  subject 
index  to  certain  subjects;  and  a  journal  list  giving  the  names 
of  all  loumals  examined,  with  the  numljer  and  date  of  the 
last  volume  examined.— G.  W.  de  Tunzelmann. 


Electrical  Ingtrumentu  in  Theoni  and'  Practice.  By  Murdoch 
AND  OscHWALD.  London  :  Whittaker  &  Co.  Price  10s  6d 
net. 

This  book  concerns  itself  chieflv  w-ith  the  theory  of  elec- 
trical instruments.  A  list  of  chapter  headings  will  indicate 
the  scope  ot  this  volume,  which  is  t<i  be  followed  by  a  volume 
dealing  with  oscillographs  and  various  other  A.c.  instruments 
Ihere  are  ten  chapters.  The  first  is  an  historical  summarv- 
the  second  is  devoted  to  electromagnetic  damping,  and  deals 
with  the  equation  <Pe/rf^'  +  a.d  BIdt  +  b.9  =  o  in  the  general 
and  in  the  more  important  particular  cases.  Chapters  III  to 
VU  deal  with  moving  coil,  electrostatic,  hot  wire  and  dvnamo- 
meter  instruments;  Chapter  VIII  treats  of  .supply  meters; 
t^napter  IX  of  magnetic  testing  insti-uments ;  and  the  finai 
chapter  gives  a  brief  aceount  of  P.O.  box  and  potentiometer 
methods  of  mea.surement. 

After  the  first  chapter  the  treatment  is  naturally  mathe- 
matical, but,  by  taking  typical  results  of  practic.-il  instrument 
test.s  instructive  comparisons  are  made  between  tbeorv  and 
practice.  In  the  .section  on  damping,  for  instance,  the  theory 
IS  compared  with  the  results  of  experiments  on  an  ordinary 
Kelvin  galvanometer  and  a  Gra.ssot  fluxmeter.  Tlie  section 
"?  .'?;'<'\'"K-<^«"  instruments  contains  a  verv  complete  account 
?i  '"('*"<'"'■>'  and  practice  of  such  important  instruments  as 
the  Megger,  Ducter  and  vibration  galvanometer,  together 
with  useful  notes  on  the  .sensitiveness  and  design  of  moving- 
coil  ammeters  and  voltmeters.  Considerable  attention  is  given 
to  iron-cored  instruments,  and  particularlv  to  the  use  of  such 
for  A.c   mea.sureraent  as  proposed  bv  Dr.Suinpner. 

Supply  meters  are  dealt  with  verv  thoroughlv  in  a  chapter 
which  (KTupies  more  than  a  quarter  of  (h,.  b(K.k.  Some  para- 
gniphs  are  <l<.vote<l  to  the  dis<-ussion  of  meter  brake-disks  ;i 
subjwt  about  which  very  little  has  been  written.  The  authors 
have  apparently  made  an  important  series  of  exwriiiients  on 
the  action  of  eddy  currents  in  brake-disks,  and  the  results 
as  given  here  should  be  useful  to  designers  of  motor  meters 

(  hapter  IX  provides  in  less  than  40  pages  a  neat  summarv 
ot  all  the  standard  magnetic  tests.  All  the  time-hononreii 
instniments  and  methods  are  given  together  with  the  more 
recent  work  of  Ewing,  Dr.v.sdale,  Campl)ell,  Murdoch,  Wild 
and  Kapp. 

In  this  book  Messrs.  Murdoch  and  Osrhwald  have  collected 
^)gethe.r  much  valuable  information  for  which  we  have 
hitherto  had  to  rely  on  the  ncanty  treatment  in  electrical  text- 
books or  the  scMtered  papers  and  journals  of  the  various 
learne<I  societies— a  service  for  which  advanced  students 
dcjipnera  and  engineers   ought  to  be    devoutly    thankful.-' 


NOTES. 
Educational. — Northampton  Poi-ytechnic  Institute. 

— The  last  day  for  receipt  of  applications  from  candidates  for  the 
Aitchison  Memorial  Soholarehip  who  desire  to  be  examined  at  a 
Local  Centre  is  September  Ist,  and  for  those  who  wish  examina- 
tion in  London,  September  16th.  Application  should  be  made  to 
the  Hon.  Secretary  of  the  Trustees,  Mr.  Henry  F.  Purser,  36, 
Charles  Street,  Hatton  Garden,  B.C. 

South-Westebn  Polytechnic,  Manresa  Road,  Chelsea.— Thi^ 
Polytechnic  will  reopen  on  September  27th  for  day  and  evenine 
classes.  The  Eagineerlner  Conrees  include  lectures  in  Electrical  and 
Mechanical  Eopineering,  PhysicB,  Chemistry  and  Mathematicp,  and 
practical  instruction  in  the  fally-eqaipped  laboratories  of  the  Insti- 
tute. Students  are  prepared  by  recognised  teachers  of  the  University 
of  London  for  the  B.Sc.  Deerree  in  Engineering  of  the  University,  for 
the  examinations  for  admission  to  the  various  Engineering  societies 
and  the  examinatians  of  the  City  and  Guilds  of  London  Institute. 
The  evening  courses  include  besides  the  Engineering  Courses  as 
above,  also  classes  in  Electrical  Wiring,  Building  Construction,  and 
other  trade  subjects.  In  the  Electric  Wiring  Department  an 
advanced  course  has  been  arranged  for  the  preparation  of  candi- 
dates for  the  final  wiremen's  examination  of  the  City  and  Guilds 
of  London  Institute.  Arrangements  have  been  made  for  placing 
students  who  have  passed  satisfactorily  through  the  three  years' 
day  course  in  positions  with  large  engineering  firms,  and  hitherto 
such  firms  have  offered  more  vacancies  than  the  Institute  has  been 
able  to  fill  with  its  students.  The  prospectus  may  be  obtained  on 
application  to  the  Secretary,  Electrical  Engineering  Courses. 

Goldsmiths'  College,  New  Cross,  S.E.  —  Engineering  and 
Building  Department.     New  session  commences  September  20  th. 

Royal  Technical  College,  Glasgow. — Day  Classes  begin  on 
September  28th  ;  Evening  Classes  begin  Septeml)er  23rd. 

University  College  (Faculty  of  Engineering),  London. — 
Session  begins  October  4th. 

Particulars  are  given  in  our  advertisement  pages. 

Canadian  Water  Powers. — The  latest  statistical  state- 
ment respecting  Canadian  water  powers  shows  that  within  the 
provinces  of  the  Dominion,  and  excluding  the  North-West  Terri- 
tories, practically  all  of  the  Yukon  and  the  northern  and  eastern 
portions  of  Quebec,  it  is  estimated  that  17,76t,000  h.p.  are  avail- 
able, this  amount  being  inclusive  in  the  case  of  Niagara  Falls, 
Fort  Frances  and  the  St.  Mary's  River  at  Sault  Ste.  Marie,  of  only 
the  development  permitted  by  international  treaties,  and,  further, 
does  not  contemplate  the  fall  possibilities  of  storage  for  the 
improvement  of  capacities.  The  developed  powers,  which  are 
inclusive  of  all  water  powers,  whether  for  electrical  production, 
pulp  grinders,  for  milling  or  for  the  great  many  other  uses,  aggre- 
gate 1,712,193  H.P.  as  developed  by  turbines.  This  amount  is 
distributed  over  the  provinces,  as  shown  in  the  following  table  :  — 

Nova  Scotia      21,412 

New  Brunswick  13  390 

Prince  Edward  Island 500 

Quebec 520,000 

Outario 789,466 

Manitoba  56,730 

Saskatchewan 45 

Alberta 33,805 

British  Columbia        26.5,345 

Yukon 12.000 


Total  H.p. 


1,712,193 

—  Canadian  Elect rioal  Xeuis. 


Electrical  Trade  in  Rnssia. — Mr.  Consul  Stevens,  in 

his  annual  report  on  the  trade  of  the  district  of  Batonm  for  1914, 
refers  to  electrical  machinery,  appliances  and  accessories,  as  fol- 
lows : — "  The  trade  in  electrical  machinery  has  very  largely,  in 
fact,  I  may  even  say  altogether,  fallen  into  German  hands,  but 
certain  activity  exhibited  by  manufacturers  at  home  should 
succeed  in  gaining  a  part  of  the  trade  for  British-made  goods," 
He  says  that  no  trade  in  the  district  was  eo  severely  hit  by  the 
war  as  that  of  manganese.  Later,  in  referring  to  electric  supply 
matters,  he  says  that  he  does  not  sappose  there  are  many  countries 
in  the  world  in  which  so  many  rivers  exist,  the  waters  of  which 
are  adaptable  for  famishing  the  energy  required  for  working 
hydro-electric  installations,  as  in  the  ('aucasne,  and  yet  up  to  now 
only  about  a  dozen  or  so  power  stations  exist.  "  la  the  Northern 
CauoaeuB  a  power  plant  developing  up  to  1,000  Hi",  exists  at  the 
railway  station  of  lieli  Ugol  on  the  Kiver  Podkumok,  between 
Kislovodsk  and  Essentuki.  At  Gagri,  on  the  lUack  Sea  coast. 
Prince  Oldenburg's  climatic  station  possesses  an  electrical  power 
plant,  the  water  for  which  is  taken  from  the  River  .loekvar.  At 
the  monastery  of  New  .\thos  the  monks  alfo  have  erected  a  small 
electric  plant.  The  Soukhoum  Electric  Co.  have  brfilt  a  power 
station  on  the  River  Besletk,  about  five  miles  distant  from  the 
town.  At  Batoum  Mr.  Fefelov  owns  a  water-power  plant, 
■itnated  six  miles  from  the  town,  for  furnishing  eleotrioity 
to  house  consumers.  Mesnrp.  Ananov  Brothcra  have  a  small 
water -driven  electrical  installation  in  the  Government  of 
Kutais  for  working  their  saw  mills.  V.  G.  Shah-Paroninn 
poRsesseB  a  small  eleotrical  power  station  for  driving  maohin»ry 
at  Akhalkalaki.  Another  eleotrioal  water-power  installatoi. 
of  comparatively  spmking  small  capacity,  is  erected  at  Borjom  on 
the  estates  of  the  Grand  Duke.  At  Snnain  a  hydraulic  station  of 
700  III",  exists  for  generating  electricity.  It  is  situatod  at  the 
railway  station  of  the  same  name  and  belongs  to  the  Caucasus 
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Metallurgical  Co.  At  Qori  a  small  electric  power  plant  ie  owned 
by  Prince  I.H.  Amilahvari.  The  town  of  Erivan  boaste  of  two 
water-power  Btations  for  electrical  purposes ;  and  lastly,  similar 
power  stations  exist  at  the  copper  mines  of  Katar  in  the  district  of 
/angezur  and  on  the  property  of  the  Cauoaans  Copper  Co.  at  DzEin- 
»oul.  The  latter  is  a  station  of  some  importance,  as  it  develops 
over  1,000  H.p.  A  concession  was  granted  by  the  Russian  Govern- 
ment in  November,  1912,  to  a  British  firm,  the  main  features  of 
which  were  the  erection  of  power  houses  to  accommodate  turbines 
and  generators  for  furnishing  electrical  energy  for  lighting  and 
commercial  purposes  to  cities,  towns  and  industrial  centres  of  the 
Northern  and  trans-Caucasus.  With  this  object  in  view  the  con- 
cessionaires obtained  permission  to  harness  the  waters  of  the  River 
Terek  at  Kazbek  on  the  Georgian  military  road,  and  those  of  Lake 
Ooktscha  near  the  village  of  ElenoSka  in  the  Government  of 
Erivan.  The  apparent  object  of  constructing  two  stations  so  wide 
apart  is  to  prevent  the  stoppage  of  supply  of  current  in  case  of 
shortage  of  water  in  the  River  Terek,  which  at  certain  seasons  of 
the  year  does  occasionally  occur.  Some  progress  was  made  with 
the  scheme  daring  the  first  half  of  the  year  1914.  I  nnderstand 
all  preliminary  works  connected  with  the  project  have  been  com- 
pleted and  plans  prepared  ;  but  the  financial  side  of  the  question 
ha;  still  to  iu  solved,  and  it  would  be  unreasonable  to  expect  that 
this  can  be  achieved  before  the  close  of  the  war,  during  which  all 
farther  progress  in  maturing  the  scheme  has  had  to  be  suspended." 
In  his  concluding  remarks,  the  Consul  says  that  few  countries 
exist  which  offer  so  much  scope  for  the  development  of  certain 
branches  of  British  trade  as  the  Caucasus  does,  and  this  in  spite 
of  strong  outside  competition,  provided  of  course  efforts  are  made 
to  fall  in  with  methods  of  business,  which,  although  they  may 
seem  novel  and  adverse  to  British  manufacturers  and  firms,  are 
nevertheless  so  deeply  rooted  here  that  they  have  become  a  long 
established  custom  impossible  to  abolish  and  are,  therefore,  readily 
accepted  by  tradesmen  and  industries  outside  the  United  Kingdom. 
"  Adaptability  to  the  requirements  of  the  markets,  frequent 
periodical  visits  from  commercial  travellers  knowing  Russian, 
small  stocks  of  goods  in  the  hands  of  reliable  agents,  catalogues 
in  the  Russian  language,  low  initial  cost,  cheap  sea  freights  by 
direct  steamers  without  transhipment  to  and  from  Caucasian 
ports  between  London,  Liverpool,  Glasgow,  and  one  or  two  other 
of  the  more  important  harbours  of  the  United  Kingdom,  mutual 
assistance  in  the  maintenance  of  good  relations  and  a  system  of 
credit  freely — but  carefully — granted,  are  all  important  points 
which  should  not  be  overlooked  in  the  endeavours  of  British  firms 
and  manufacturers  on  the  conclusion  of  peace  to  capture  enemies' 
trade.  Given  these  conditions  the  prospects  for  British  commerce 
and  industry  are  decidedly  good." 

Fatalities. — On  August  19th,  the  Westminster  Coroner 
held  an  inquiry  into  the  death  of  a  district  messenger  employed  as 
lift  boy  at  the  offices  of  the  Crown  Agents  for  the  Colonies. 
Apparently  the  boy  was  standing  with  one  foot  on  the  landing  and 
the  other  foot  on  the  lift,  when  a  passenger,  who  entered  the  lift, 
accidentally  touched  the  lift  handle  with  his  arm,  and  the  lift 
ascended  a  little  way.  The  boy  slipped,  and,  falling  between  the 
landing  and  lift  floor,  dropped  into  the  well.  A  verdict  of 
"  Accidental  death  "  was  returned. 

On  August  19th,  while  a  tramway-oar  with  20  passengers  was 
ascending  a  steep  gradient  in  Barkerend  Road,  Bradford,  the  con- 
troller fused  (according  to  the  Morning  Posi) ;  several  passengers 
made  a  rush  to  leave  the  car  while  it  was  in  motion,  and  one  woman 
who  jumped  off  sustained  fatal  injuries,  others  complaining  of 
shock. 

On  the  same  day  a  signaller  of  the  London  Welsh  Battalion  was 
knocked  down  and  killed  by  an  electric  car  in  Llandudno,  the 
wheels  passing  over  his  body. 

While  a  number  of  workmen  were  engaged  in  repair  work  at 
Bardyke's  Colliery,  Oambnslang,  one  of  them,  John  McDongall, 
Blantyre,  came  in  contact  with  the  electric  cable,  and  was  killed 
instantaneously. 

A  coroner's  inquiry  was  held  at  Jarrow  on  August  16th,  into  the 
death  of  John  Stanton,  a  South  Shields  labourer,  who  died  from 
injuries  received  in  a  tram  accident  on  the  12th  inst.  While  a  car 
from  South  Shields  was  proceeding  np  Church  Bank  into  Jarrow 
the  current  failed,  and  the  car,  running  backwards,  collided  with  a 
second  car  whichy  as  travelling  in  the  same  direction,  and  apparently 
caused  a  panic  among  the  passengers.  The  motorman  of  the  car 
which  got  out  of  control,  said  when  the  current  went  off  he  shut 
off  the  controller,  gave  the  hand  brake  a  torn,  and  applied  the 
electric  brake.  The  latter  had  no  effect,  and  owing  to  the  manner 
in  which  the  men  crowded  upon  him,  he  had  not  freedom  to  work 
the  hand  brake,  but  by  the  time  the  car  reached  the  bottom  of  the 
bank  he  had  the  brake  tight.  If  he  had  been  able  to  get  full 
control  of  the  hand  brake  he  could  have  stopped  the  car  at  the 
first  flat.  In  regard  to  the  second  car,  a  witness  said  the  driver 
reversed  the  controlling  gear  to  run  the  car  back,  but  the  gear-box 
caught  fire.  Mr.  A.  G.  Shearer,  electrical  superintendent  of  the 
Newcastle-on-Tyne  Electric  Supply  Co.,  which  supplies  the  current, 
said  the  supply  on  the  Church  Baak  feeder  was  interrupted  by 
some  internal  cause.  All  was  in  order  at  the  sub-station.  A 
verdict  was  returned  that  deceased  died  from  injuries  accidentally 
caused  by  falling  from  a  disabled  tramcar  upon  which  he  was  a 
passenger. 

Volunteer  Notes. — Engineering  Institutions'  Volun- 

TIBB  Tbainino  Co«P8. — Headquftrteri,  Marconi  House,  Strand, 
London,  W.C.  Drill  centre  (.by  kind  permission  of  Lieut.-Col.  A.  E. 
Le  RoBsignol),  Headquarters  of  London  Electrical  Engineeis,  46, 
Regency  Street,  London,  S.W. 


Companij  Orders. — By  Lieut.-Col.  C.  B.  Clay,  V.D.,  Commandant, 
for  week  ending  September  4th,  1915  : — 

Monday. — Drills,  6.30  to  7.30.  Section  1,  Technical  instraotion  ; 
Sections  2,  3  and  4,  Squad  drill,  musketry  or  signalling, 

Wedne.'<daij. — No  drill. 

Friday. — Drills,  6.30  to  7.30.  Section  2,  Technical  instruotion  ; 
Sections  1,  3  and  4,  Squad  drill,  musketry  or  signalling. 

Saturday. — 2.30.  Promotion  class.  Members  wishing  to  join 
Signalling  class  are  requested  to  give  in  their  names  to  their 
Section  Commanders. 

Musketry. — Arrangements  are  being  made  for  the  various  Sec- 
tions to  go  through  a  course  of  instruction  at  the  Miniature  Ranges 
in  Greycoat  Place — final  particulars  will  be  published  later  in 
Supplementary  Orders. 

E.  G.  Fleming, 
Company  Communder  arul  Actiny  Adjutant. 

Through  Mr.  A.  Campbell  Swinton,  who  is  a  director  of  Messrs. 
Crompton  \:  Co.,  Ltd.,  this  firm  has  offered  to  the  Corps  a  24-in. 
projector  barrel  and  stand,  which  has  been  accepted. 

The  Corps  is  still  open  for  suitable  recruits,  either  from  members 
of  the  Engineering  Institutions,  or  from  others  who  desire  to  join 
an  engineering  unit  and  take  advantage  of  the  training  available 
at  the  Headquarters  of,  and  under  the  staff  of,  the  London  Elec- 
trical Engineers  (T.F.),  who  have  kindly  given  every  facility  to 
this  Corps.  Applications  to  Lieut  -Col.  C.  B.  Clay,  V.D.,  M.I.M.E., 
M.I.E.E..  Marconi  House,  Strand,  W.C. 

3bd  Batt.  (Oc/D  Boys)  Central  London  Regiment  (Volcn- 
TKEBs). — Battalion  Orders  by  Colonel  S.  G.  Grant  (Officer  Com- 
manding), Thursday,  August  26th,  1915  : — 

Captain  of  the  Week,  Captain  Eastwood  :  Orderly  Officer,  Mr. 
G.  T.  Campbell. 

Week-eiid  Parades. — Saturday. — The  Battalion  will  parade  as 
strong  as  possible  at  Baker  Street  Station  at  2.30  p.m.,  and  pro- 
ceed by  march  route  to  Wembley  Park,  via  Gladstone  Park. 
Rucksacks  will  be  carried.  Members  can  nse  their  own  discretion 
as  to  what  they  carry  in  the  rucksacks,  but  the  total  weight  of 
these  articles  should  not  be  less  than  20  lb. 

Sunday,  7  a.m..  Reveille  ;  10  a.m..  Church  Parade  ;  10.20  a.m.. 
Parade  under  Company  Commanders  ;  2.15  p.m..  Battalion  Parade. 

Appointment. — Mr.  Brough  Gurney-Randall  to  be  Camp  Quarter- 
master, vice  Mr.  Oliver  Onions,  dated  August  5th,  1915. 

lecture. — There  will  be  a  lecture  on  Field  Sketching  delivered 
by  Duncan  H.  Montgomery,  Esq  ,  on  Sunday  next,  the  29th  inst., 
at  10.30  a.m.,  in  the  ante-room  oif  the  Officers'  Mess.  AU  Officers 
not  on  duty  will  attend. 

Musketry. — There  will  be  firing  at  both  Acton  and  Bisley  Ranges 
on  Saturday  next,  the  28th  inst.  Men  who  have  sent  in  their 
names  will  parade  at  the  usual  times, 

A.  6.  JoiNEB,    Captain  and  Adjutant. 

.Appointment    Vacant.— Depot  hand  for  Dover  Cor- 
poration tramways.    See  our  advertisement  pages  for  particulars. 
Radium  in  the  United  States. — It  is  announced  by 

the  United  States  Bureau  of  Mines  that  Government  experimenters 
have  succeeded  in  producing  1  gramme  of  radium  metal  at  a  total 
cost  of  £7,220,  the  previous  selling  price  having  been  £22,400  to 
£23,200  a  gramme. — Chem.  Trade.  Jnl, 

Inquiry. — Makers  of  insulated  zinc-covered  tubing  are 
asked  for. 


OUR    PERSONAL    COLUMN. 

2h«  Editors  invite  electrical  engineers,  whether  connected  with  tht 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electbical  Review  posted  as  to  their  vwrvementt. 


Central  Station  Officials.— Mr.  G.  Leslie  Dennis 

has  resigned  his  position  of  switchboard  attendant  under  the  West 
Bromwioh  Corporation  to  take  np  a  similar  post  in  H.M.  Dockyard 
generating  station,  Devonport. 

At  the  Parish  Church,  Wray,  Hornby,  on  August  14  th,  the 
marriage  took  place  of  Mb.  John  Wm.  Buttebfield,  late  of  the 
Oldham  municipal  electricity  staff,  and  now  serving  in  the  5th 
King's  Own  Lanes.  Regiment,  and  Miss  A.  J.  Stephenson,  third 
daughter  of  Mr.  J.  Stephenson,  Above  Beck,  Wray. 

Mb.  W.  W.  Lackie,  city  electrical  engineer  of  Glasgow,  has  been 
appointed  President  of  the  Institute  of  Shipbuilders  and  Engineers 
at  Glasgow.  The  Session  opens  in  October,  when  he  will  deliver 
the  inaugural  lecture. 

Mb.  R.  H.  Lee,  engineer-in-charge  at  the  borough  of  Islington 
electricity  works,  has  resigned  in  order  to  take  up  a  similar  appoint- 
ment with  the  North  Metropolitan  Electric  Power  Supply  Co. 

General. — The  following  announcements  appear  in  the 
London  Garerte.— Tbbbitobial  Fobcb,  Royal  Enoineebs. 

Eleotrio  Light  Ckjmpany,  Rentrewohire  (Fortress)  Engineers ;  the  under- 
mentloned  to  be  Seeond  Lieatenanta.    Dated  Joly  30tb,  1915  :  — 
Imn  Cleland  Napier, 

Robert  Norman  Adam.  , 

Electric  Lights  Company,  East  Riding  (Portress)  Engineers;  the  imder- 
mentioned  to  be  Beoond  Lieutenants.    Dated  August  10th,  1916:— 
Stanley  Scott  Allderidge. 
Vyvyan  James  West. 
4tb  Eleotrio  Lights  Company,  Kent  (Fortcessi  Engineers.  . 

Private  James  Wheatley  Kilby,  from  London  Electrical  Engineers,  to  be 
Second  Lieutenant.    Dated  July  Slat,  1916.  r.  .  » 

Lieutenant  Arthur  P.  Isard,  A.M.I.E.E.,  to  be  tampor»ryO»»tain.    Uatea 
Augoat  lOtb,  191E. 
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Mh.  V,  J.  S.  TiDDKMAN  has  been  appointed  by  the  War  Office 
Eleatrioal  Engineer  for  the  Western  Command,  Headquarters  at 
Cheater. 

The  staff  and  employe's  of  the  Lanarkshire  Tramways  Co.  have 
presented  a  timepiece  to  Mr.  .Stuaut  K\  ans,  on  the  occasion  of 
his  leaving  after  eleven  years'  service  as  chief  assistant  engineer. 
Mr.  Glennie,  the  assistant  manager,  made  the  presentation.  Mrs. 
Evans  was  the  recipient  of  a  silver  tea  and  coffee  service. 

Mr.  F.  M.  Feikeh,  who  has  been  for  the  last  three  years  chair- 
man of  the  editorial  board  of  the  A.  W.  Shaw  Co..  of  Chicago,  has 
been  appointed  editor  of  the  Elrctrical  Worhl,  New  York,  in 
succession  to  Dr.  A.  S.  McAllister,  whose  resignation  took  place  as 
from  August  Ist. 

Mr.  Alfred  Still,  a  passenger  on  the  White  Star  liner  Arabic, 
which  was  torpedoed  last  week,  is  stated  to  be  on  the  teaching 
staff  of  Lafayette  University,  Indiana.  After  rendering  special 
service  for  some  months  in  the  works  of  Messrs.  W.  T.  Glover  &  Co., 
Ltd.,  Trafford  Park,  he  was  returning  to  his  home  at  Lafayette. 
Mr.  Still  landed  safely  at  Queenstown. 

Roll  of  Honour. — Private  John  Cartlkdge,  of  the 
l/lOth  Manchester  Regiment,  who  is  now  officially  reported  killed  in 
action  at  the  Dardanelles,  was  employed  in  the  Oldham  Corpora- 
tion tramways  department.  He  is  the  seventh  local  tramway 
employe  killed  on  active  service. 

Sapper  John  Fearnley,  of  the  Royal  Naval  Division,  R.E., 
formerly  an  electrician  in  the  Manchester  electricity  department, 
has  been  killed  in  action  in  the  Dardanelles.  He  was  31  years  of  age. 

Drummer  Charles  Cawlet,  aged  Ai,  an  employe  at  the  elec- 
tricity works,  Bolton,  has  been  killed  in  action.  He  served  through 
the  South  African  war. 

Corporal  John  Basnett,  of  the  8th  Battalion,  Rifle  Brigade,  of 
Salford,  who  is  unofficially  reported  killed,  was  L'3  years  of  age, 
and  formerly  employed  at  the  British  Westinghouse  Works  in 
Trafford  Park. 

William  Longworth,  of  Farnworth,  has  been  awarded  a 
D.C.M.  When  the  British  submarine  E  15  ran  aground  in  the 
Dardanelles,  Longworth  was  one  of  the  men  who  volunteered  from 
H.M.S.  Majestic  to  go  in  the  picket  boat  and  blow  the  submarine 
up  to  prevent  it  falling  into  the  hands  of  the  enemy.  During  his 
career  in  the  Navy  Longworth  learned  the  business  of  an  elec- 
trician, and  took  up  work  at  Lord  Ellesmere's  Brackley  Pits  on 
leaving.     When  the  war  started  he  rejoined  as  an  electrician. 

Sapper  George  Letvirs,  of  the  1 4th  Signal  Co.,  Uth  Light 
Division  Royal  Engineers,  who  was  a  switchboard  attendant  at  the 
Chesterfield  Corporation  Electricity  Works,  has  been  killed  In 
action.  He  enlisted  on  September  7th,  and  was  drafted  to  Belgium 
a  few  months  ago. 


NEW    COMPANIES    REGISTERED. 


Runbaken   Magneto  Co.,  Ltd.  (141,311).— This  company 

was  registiTcd  on  August  18th,  with  a  capital  of  £3.0W)  in  £\  shares,  to  take 
over  the  business  of  magneto  manufacturers  carried  on  by  J.  H.  Runbaken 
anil  Co.,  and  to  carry  on  the  same  and  the  business  of  manufacturers  of  spare 
parts  for  magnetos,  ignition  apparatus,  and  all  kinds  of  electrical  apparatus, 
electrical  engineers  and  manufacturers,  etc.  The  subscribers  (with  one  share 
each)  are  :  S.  H.  Flynne,  Camp  House,  Broughton,  Manchester,  electrical 
manufacturer;  J.  H.  Runbaken,  50.  Nelson  Street,  Chorlton-on-.Medlock.  Man- 
chester, manager.  Private  company.  The  first  directors  are  J.  H.  Runbaken 
(managing  director).  H.  P.  Flynne  and  S.  H.  Klynnc  (all  permanent,  with 
.6182,  jt39  and  £nO  per  annum  as  remuneration).  Qualification,  100  shares. 
Solicitor;    \V.   J.    Sharratt,  89,    Tountain  Street,   Manchester. 

Lindsay    and   Williams,    Ltd.    (141,30.3).— Thi,s  company 

was  registered  on  August  18th.  with  a  c;.pit,il  of  £2.W)li  ia  £1  shares,  to  take 
over  the  business  of  an  insulating  material  m:mufacturer  carried  on  bv  H.  R 
Williams  at  Medlock  Works,  London  Road,  Manchester,  as  "  Lindsay  and 
Williams."  The  subscribers  (with  one  share  each)  arc:  H.  R.  Williams,  241, 
Upper  Brook  Street.  Chorlton-on-Medlock.  Manchester,  anolvlical  chemist;  A. 
Weaver,  2,  Mount  Street,  Mamhestcr,  accountant.  Private  company.  The 
number  of  directors  is  not  to  be  more  th.in  six ;  the  first  ore  not  named. 
.Solicitor;  W.  II.  W.  .Menzits,  !),  Albert  .Square.  Manchester.  Registered  by 
Jordan  &   Sons,  Ltd.,  116-17,  Chancery   Lane,   W.C. 

Andover   and  Disitrict  Electricity   Co.,    Ltd.    (141,280).— 

Ihis  company  was  registered  on  August  ICth,  with  a  capital  of  .^^ICOOO  in  £1 
shares,  lo  take  over  from  Messrs.  Crompton  &  Co.,  Ltd.,  the  transfer  of  and 
all  benefits  and  rights  under  the  Andover  Klectric  Lighting  Order,  1915.  to 
carry  out  and  work  the  undertaking  authorised  bv  such  Order,  or  to  aiiplv 
dirictly  (or  and  acquire  any  similar  or  extended  or  other  Klectric  Lighting 
Order,  and  lo  carry  on  the  business  of  producers  and  suppliers  of  electric 
light  and  electrical  currents  or  force,  etc.  The  subscribers  (with  one  share 
each)  arc  ;  C.  K.  Sexton.  Cofield.  Redhill,  Surrev.  engineer;  J.  N.  A.  Moublon. 
Artillery  Mansions,  S.W.,  engineer;  A.  E.  Mohring.  Hurstpicrpoinl,  Hornl 
church,  engineer;  V..  H.  Arnold.  The  Lnwn.  Addleslon,  engim-er;  H.  W 
limine,  25,  Hamfirlh  Road,  Stratford,  E.,  clerk;  C.  R.  Lee,  IS.  Chevcley 
Terrace,  Chelmsford,  clerk;  J.  W.  D.ivies,  Tyson  Villa.  Tvson  Road,  l-'oresl 
Hill,  S.E.,  assistant  secretary  lo  a  public  company.  Minimum  cash  subscrip- 
tion, seven  shares.  The  number  of  directors  is  nol  to  be  less  than  three  or 
more  Ihnn  six:  the  first  are  T.  Webb.  Vi.  Market  Place.  Andover;  Dr.  E.  A 
Karr.  Healh  Mouse.  Andover:  and  J.  A.  lloublon.  Arlillerv  Mansions.  SW 
(Jualificalion.  ;t'l««  shares.  Remuneralion.  £2I>  eoch  per  annum  (/.-.lO  for  the 
rhairmanl.  Directors'  burrowing  powers  restricted  lo  /75.O0O.  Regislereil 
ofTice :  2(1.   Bridge  Street,  Andover. 

Kleclro  Alloys,  Lid.  (141, .329). —This  company  was  roi'is- 

lered  on  AugusI  20th.  with  a  capital  of  ;f  10.000  jn  /:i  shares,  In  lake  over 
Ihe  e„sti.,g  inventions,  rights  and  processes  of  K.  B.  (-rombie  rcloling  lo  the 
preeipilaiion  o(  zinc  and  other  metals,  minerals  and  mineral  oils,  to  carry  on 
the  busincsn  of  melal  merthanis,  molallurgisls,  metal  separalors  and  purifiers, 
.•ngineer,  electricians,  consuUants.  plate  makers,  conlrnclors.  cic.  fho  sub- 
scrlbers  (with  one  share  each)  are  :  M.  C.  Mo»«op,  fia,-),  Ouecn  Slreel,  E.G.. 
solicitor;  C.  E.  Warren,  Weybridge  CollaBe,  Cannon's  iJinr,  Pinner,  secrel 
lary.  IVivole  company.  The  number  of  direrlors  is  not  lo  be  less  than  two 
or  more  than  five;  the  subscribers  ate  to  appoint  the  first.  Ouiilifiralion.  ^'100. 
Remiiner.ilinn.  £W  each  per  annum.  Secretary  (kro  /cDiT)  ;  C.  V..  Warren. 
^■■■' "■ '•"-    >nd  63,  Queen  Slreel,  K.C. 


OFPIOIAL  RETURNS  OP  ELECTRICAL 
COMPANIES. 

Ramsden  Green,   Ltd.— Particulars  of  .£1,000  debenturc-s, 

crijted  Augiist  4lh.  lilla,  filed  pursuant  to  Section  ICI  13)  of  the  Conipani.  s 
t(;onsolidation)  Act,  UIUS.  the  amount  of  the  present  Issue  being  £:m.  Pro- 
perty chargctd  :  The  company's  undertaking  and  property,  present  and  future, 
including  unc:dlcd  capital.     .\o  trustees. 

Electro  Flex  Steel  Co.,  Ltd. — \  memorandum  of  satis- 
faction to  the  extent  of  £31  .:m  on  July  30th,  nVt.  of  delis,  dated  from 
December  I'Jlh,  1913,  to  September  29th,  1914.  securing  ;i:4a.00;j,  h.is  been 
filed.— Particulars  of  £;40,00«  debentures,  created  Juu  ;IIMli.  l!ll.i.  Iiied  pu.-- 
suant  lo  Section  93  (3)  of  ihe.  Companies  (Consolidaliiai)  .\ei,  l!)OS.  ir,.  aiiK.unI 
o(  Ihe  pi.senl  issue  being  ;i;i5,000.  Properly  charged  :  The  company's  uii.:e.-- 
i.iUing     .111(1     property,     present     and     future,    including     ulu'.'ilUtl     c  ipital.       .N  i 

Banbury  and  District  Electric  Supply  Co.,  Ltd. — Issue  on 

March  2nd,  lIM.'i,  of  £'iW  debs.,  part  of  a  series  of  which  particulars  have 
alri-a<ly     been    filed. 

Brecknell,  Munro  and  Rogers,  Ltd. — Particulars  of  ^62,500 

rlebentures,  created  August  9th,  1915.  filed  pursuant  to  Section  93  1.1)  of  the 
Companies  (Consolidation)  Act,  190S.  the  whole  anlounl  being  now  issued. 
Property  charged  :  The  company's  undertaking  and  propi-rly,  present  and 
future,   including    uncalled    capital.     No    trustees. 

Rawlin;{s  Bros.,  Ltd. — Charjje  on  certain  loa.whokl  lands 

and  messuages  dated  August  9th,  1915.  to  secure  all  moneys  due  or  lo 
become  due  from  the  company  to  London  County  ai^d  Westminster  Bank,  Ltd., 
South    Kensington   branch. 

William  Beardmore  and  Co.,  Ltd. — Bond  and  disposition 

in  .securitv  dal-.j  Aug.  3rd.  1915.  to  secure  ^n.itl.OOO  charged  on  certain  lands 
in   Kilpatfick.   Dumbartonshire.      Holder  :    Secretary  o(    State   for   War. 

Winscombe  Electric  Lii^ht  and  Power  Co.,  Ltd. — Issue  on 

Julv  17th.  1915.  of  £mo  debs.,  part  of  a  series  of  which  particulars  h;ni 
already  been  filed. 

Chloride  Electrical  Storage  Co.,  Ltd.  (3.5,389).— Capital. 

X,l:i."i.2.".ll  in  62.UO0  pnf.  and  7:i.2.".0  ord.  sh.ir.s  o(  £\  ,  ;,rh.  R.tiirn  doled 
.\l.i\  2lill..  1915.  All  sh.ires  lak.n  up.  ;<^.7.>.73S  p;,i,l  ,,n  JS.r.lO  prel.  and 
•Ji;.li,SH  Old.;  ;t:."i9.5I2  consiil.r.  d  as  paid  on  13,25(1  pnf.  and  111.202  ord.  .\liu-l- 
gages  and  charges  :    Nil. 

Everett,    Edgcumbe    and    Co.,    Ltd.    (J'!!, 76t).— Capital, 

£25.000  in  5.000    6  per  cent.  cum.  preL.  19.997  ord..  and  3  "  A  "  shares  of  £1 
each.      Return   dated   Julv    29th,    1915.      3,300    pref..    19.043    ord..   and    3   "A"    . 
shares  taken  up.     £'11,496  paid  on  2,500  pref.,  8,995  ord..  aod  1  "  A.":  £10,850 
considered    as    paid    on    800    pref.,   10.048  ord.,    and    2  "  A."      Mortgages   and 
charges  :    £1,600. 

Merthyr     Electric     Traction     and     Lighting     Co.,     Ltd. 

I.".r.!lll'^l  -Rr-gistered  June  23rd,  1898.  Capil.il.  £1110.0110  in  fi.OOII  pref.  and 
11.111)11  ord.  shares  of  £5  each.  Kelurn  d.al.-il  Ma\  31sl.  191.-..  (i.OIIO  pref.  and 
R.dOO  ord.  shares  t.iken  up.  £70.000  paid.  .Mortgages  and  ch.irg.  s.  £4S.4IIO. 
Registered  office:    F.l.<-trical   Federation   Offices.    1.   Kingswac.    W.C. 


CITY  NOTES. 


Britisb  Columbia  Electric  Railway  Co.,  Ltd. 

An  extraordinary  general  meeting  was  held  on  Thursday  last 
week,  at  Winchester  House.  Old  Broad  Street,  Mr.  E._  P. 
XoRTON  presiding.  The  Chairman,  in  proposing  resolutions 
authorising  the  directors  to  cany  into  effect  agreements  made 
between  the  company  and  the  Vancouver,  Fraser  Valley  and 
Southern  Eailway  Co..  and  the  Vancouver  Power  Co.,  Ltd.. 
remarked  that  the  agreements  were  nece«.sary  in  order  to 
cximply  with  the  Dominion  law.  The  company  had  to  get 
certain  franchises  in  different  districts,  and  they  were  not 
always  able,  conveniently  to  them.selves  and  profitably  ti>  the 
company,  to  take  them  nut  in  the  name  of  the  parent  com- 
pany. Tliey  had,  therefore,  to  be  taken  out  in  tlie  names  of 
the  subsidiary  companies.  The  two  coinjianies  in  tjuestion 
were  the  vested  ownt^r.s  of  certain  of  the  lines  which  were 
optnated  liy  the  parent  comi>any,  and  the  Dominion  law 
required  that  if  one  company  ojx^rattxl  the  line  owned  by 
another  company,  there  mu.st  be  an  'agreement  setting  out 
the  terms  under  which  it  operated,  and  the  agreement  nui.st 
be  ratifietl  by  the  shareholders  of  the  re.spt^ctive  companies. 
.\s  they  held  the  whole  of  the  shares  in  the  subsidiary  coni- 
p;mies,  there  wa.s  no  ijuestion  of  finance  involved. 

The  resolutions  were  agreed  to. 

Rt'piying  to  a  shaieliolder.  the  Chaiiiman  said  th;it  tiie  boanl 
had  brought  every  (lossible  pri\s.sure  to  bear  upon  the  inunici- 
l);dities  to  iontnil  the  -litney  traffic  which  coiiipet«l  unfairly 
witli  their  cars,  and  shareholders  who  liad  interests  in  Briti.sh 
Cohimbi;i  could  help  by  using  indivitliial  pressure  in  the 
m;ittcr.  Ther(>  was  no  doubt  that  tht\v  were  not  being  fairly 
treated  by  the  nuinicip;ililies,  but  they  were  hoping  that  they 
would  s<xm  get  proper  reeo.jnition. 

Victoria  Falls  and  I'ransvaal  I'nwer  ( o .  I.til. 

TlIK  annual  general  iiieetiiig  was  lielil  on  I'"iid:iy  l;i,s|,  :il  Siilis- 
liury  House,  i,ondon  Wall.  .Mr.  .•\iiTiirn  \\.  IIadi.kv  (managing 
director)  in  the  tliair.  In  proposing  the  adoption  of  the  ie|>ort 
(p.  'JK'O,  Iho  CiiAln.MAN,  afti'r  referring  to  the  aliMMiee  of  the 
.Marqui.s  of  Wii>.<liest<-r  (chaiMnan  of  the  eoinpuny).  who  iK 
on  active  .servici-.  and  to  the  death  of  Mr.  I'"riel<er  (a  director), 
Haid  that  the  aiiilitors'  <'eilifi('ate  was  again  satisfactory.  With 
iegnr<l  to  the  siiiii  of  ^iX.i't'A  to  which  tliey  icI'eriiHJ.  that 
sum  included  .t'.'t.odd  deposited  with  the  Dresdiier  hiink  on 
behalf  of  the  lU'benture  trustees  and  t'7.7UI  de)>ositi'd  on 
behalf  of  eontractors'  retentions,  and  \v;is  ;it  their  risk:  the 
balance  represented  moneys  which  were  ii'iiiitted  to  Merlin 
])ri<ir  to  the  w.ir  for  payment  of  dcbcntuif  iiileicNt  in  HiM'lin 
ami  wiiicli  liad,  dmditlcss,  luvn  so  paid  out.  but  owing  to 
the  war  it  had  nol  been  possible  for  theiii  to  re<'eive  the  tlis- 
churyed  couponn.     Turning   to  the   balaiiie  sheet,    the  share 
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capital  aud  first  mortgage  debenture  capital  remained  at  the 
tiuiue  figure,  viz.,  i'3,OUO,000,  under  eacli  heading.  The  second 
mortgage  debentures  outstanding  at  the  date  of  the  balance 
sheet  amounted  to  ±'1,"j4cI,9-20,  aud  mcluded  the  issue  in  Febru- 
ary, 1914,  of  £65U,aiO.  .i\S-i,r)8(l  of  the  .second  mortgage 
debl-ntures  had  been  purchased  aud  cancelled  during  the  year 
l'J14,  the  total  auRumt  rediMnncxl  by  purchase  to  Deccndier 
:Ust,  1914,  being  i,'10l),OHU.  The  creditors  amounted  to 
A'4-J-i,10y.  Of  this  au)ount,  .£±i4,(l'25  owing  to  creditors  in 
London  included  a  sum  of  £117,4.58  due  to  sundry  debenture 
hiilders  for  interest  accrued  dui-ing  the  half-year  ended 
Di'cember  31st.  1914,  liut  not  payalile  until  January  1st,  1915. 
With  regard  to  the  amount  of  f7S.SSl  nwing  on  contractors' 
retention  and  general  aecomits,  i'7.7-JI  was  placed  to  a  -special 
account  at  the  bank,  and  the  remainder  was  include<l  in  the 
an.ount  of  £707.414  standing  at  the  ciimpany's  bankers  and 
<>i>  loan,  as  was  also  the  amount  of  £.51,3l)U  owing  on  contrac- 
tors' general  accounts.  The  profit  and  loss  account  .showed 
a  credit  l)alance  of  £-260,447.  Turning  to  the  other  side  of  the 
balance  sheet,  the  items  of  leases  of  concessions  and  purchase 
of  undertakings  again  showed  a  decrea.se  on  last  year's  figure, 
being  £1,530,(J38,  as  compared  with  £1.561, 3(l'i,  the  diiference 
being  accounted  for  by  the  usual  charge  for  depreciation  and 
by  certain  small  item.s  which  hn<\  been  written  off  or  sold  or 
transferred  to  other  accounts.  The  next  item  was  the  expendi- 
ture on  ami  in  connection  with  jxiwer  stations,  buildings, 
equipment  and  land  which  bad  been  increased  during  the 
year  by  £395,753,  in  connection  with  the  extensions  they  ha<l 
niade  to  the  Simmerpau  station  and  the  installation  of  the 
extensions  at  Brakpan  together  with  the  expenditure  on  con- 
sumers' sub-station  equipments  and  tran.smission  lines.  Their 
investment  in  the  Rand  Mines  Power  Supply  CJo.,  Lttl., 
figured  in  the  balance  sheet  at  £3,49-2,494  after  writing  off 
reserve  for  depreciation.  The  amount  at  which  this  invest- 
ment stood  in  the  balance  sheet  at  December  31st,  1914, 
showed  an  increase  over  the  previous  year's  account  of 
£1:30,366.  Tlie  Victoria  Falls  Co.  held  .50(1,000  shares  of  £1 
each  in  the  Rand  Mines  Power  Supply  Co..  Ltd.,  together 
with  a  first  mortgage  bond  fully  securing  the  loan.  The 
debtors  and  debit  balances  amounted  to  £60,571.'  and  were 
all  gcMid  and  had  practically  all  since  been  received  by  the 
company.  The  cash  at  bankers  and  on  loan  amounted  to 
£801,633.  The  preliminary  expenses  again  .showed  a  decrease 
upon  last  year's  figure  of  £'2,500,  the  difference  having  been 
written  off,  together  with  all  the  expenses  incurred  during  the 
'  |)eriod  under  review  in  connection  with  the  issue  of  £650,()rK( 
I  second  mortgage  debentures.  Dealing  with  the  profit  and  loss 
account,  the  year's  operations  resulted  in  an  increased  gross 
profit  over  the  preceding  year  of  £87,871.  In  1913  they  carried 
to  the  appropriation  account  the  sum  of  £467,823,  and  in 
respect  of  the  year  1914  they  had  been  able  to  carry  to 
the  appropriation  account  the  sum  of  £555.694.  The  interest 
charge  on  debentures  had  increased  from  £203,920  to  £234,842. 
The  directors  had  applied  the  sum  of  £1.50,083  towai-ds  depre- 
ciation and  certain  writings  off,  carrying  forward  to  the 
j  credit  of  the  profit  and  loss  account  the  sum  of  £161,248, 
(  increasing  that  account  to  £-266,447.  Out  of  this  sum  the 
directors  had  paid  a  dividend  at  the  rate  of  6  per  cent,  per 
annum  for  the  six  months  ended  June  30th,  1913,  and  a 
further  dividend  at  the  same  rate  for  the  ten  months  ending 
April  30th,  1914.  These  dividends  were  paid  on  January  0th 
and  June  21st,  1915,  respectively,  and  accounted  for  £160,000, 
thus  leaving  a  sum  of  £106,447  remaining  to  the  credit  of  the 
account  as  again.st  £105,199  at  December  31st,  1913.  He 
thought  they  might  take  this  increase,  which  enabled  them 
to  distribute  an  additional  £40,000,  as  very  satisfactory,  since 
it  showe<l  the  continued  and  growing  prosperity  of  the  under- 
taking. The  monthly  profits  obtained  .so  far  during  this  year 
had  again  shown  satisfactory  increases,  and  they  ho{>ed  to 
pay  off  the  arrears  of  preference  dividend  in  two  equal  instal- 
ments with  the  next  two  dividend  payments.  The  heavy 
capital  expenditure  necessitated  by  the  recent  large  exten- 
sions to  the  plant  of  the  company  and  the  Rand  Mines  Powei' 
Supply  Co.  had  now  practically  terminated,  but  from  next 
year  onwards  provision  would  have  to  be  made  for  the 
redemption  of  the  first  debentures  by  annual  instalments  of 
£150,000.  The  sums  arising  from  the  provision  made  for 
depreciati(m  had  hitherto  been  required  for  extensions  to  the 
plants  of  both  companies,  but  in  future  these  annual  provi- 
sions would  be  available  for  redemption  of  debentures.  The 
times  they  were  passing  through  made  it  a  matter  of  extreme 
difficulty  to  forecast  the  future,  but  he  might  say  that  if  the 
gold  uunmg  industry  and  their  undertaking  continued  to  work 
as  at  pre.sent,  and  every  effort  was  being  made  in  that  direc- 
tion, the  board  did  not  anticipate  any  difficulty  in  meeting 
tho.se  charges.  Since  the  last  meeting  the  extensions  to  the  air 
compressing  plant  at  Rosherville  had  been  completed,  and 
since  the  issue  of  the  report  information  had  been  received 
that  the  whole  of  the  extensions  of  33,500  h.P.  of  electrical 
plant  at  the  Brakpan  .station  was  now  in  commission.  With 
the  jdant  installed,  they  would  be  able  to  meet  any  normal 
increase  in  the  business,  which  still  continued  to  develop 
steadily,  without  encroaching  on  the  specified  reserve  plant. 
Iteplying  to  questions,  the  Chairman  said  that  great  strides 
had  l)een  made  by  the  company,  both  last  and  this  year, 
which,  he  thoiight,  were  leading  on  to  the  time  within  a 
>ear  or  two  when  the  ordinary  shares  would  receive  a  divi- 
'Ifnd.  Tlie  published  reports  this  year  showed  increases  of 
lii-tween  '20  and  25  per  cent,  over  the  same  period  last  year. 
The  report  was  adopted. 


.Stewarts  Jt  Lloyds,  Ltd. — Interim  dividends  for  the 
half-year  ended  June  3uth,  at  the  rate  of  6  per  cent,  per  annum  on 
the  preference  shares  and  10  per  cent,  per  annum  on  the  preferred 
ordinary  shares. 

('I'ossley  Bros.,  Ltd. —  Interim  dividend  at  the  rate  of 
5  per  cent,  per  annum  on  the  cumulative  preference  shares  and  a 
dividend  at  the  rate  of  4  per  cent,  per  annum  on  the  ordinary 
shares. 

Aberdeen     Suburban    Traniways    Co.,    Ltd, — The 

profit  earned  dnrint;  the  past  half-year  amounted  to  £1,364,  and 
there  is  a  balance  of  £3,810  at  the  credit  of  the  profit  and 
loss  account.  It  is  proposed  to  add  £1,,'>00  to  the  amount  at  the 
credit  of  the  renewal  and  depreciation  account,  which  will  then 
stand  at  £15,500  ;  to  pay  a  dividend  at  the  rate  of  5  per  cent,  for 
the  past  year  ;  and  to  carry  forward  £716.  Negotiations  with  the 
Corporation  of  Aberdeen  for  the  purchase  of  the  company's  under- 
taking are  still  pending. 

Manao.s  Tramways  and  liglit  Co.,  Ltd.— The  report 

for  the  year  ended  April  30th,  states,  according  to  the  Financiul 
Times,  that  the  gross  receipts  amounted  to  £110,420,  a  decrease 
of  £22,457;  the  expenses  were  £84,240,  a  decrease  of  £12,608; 
and  the  net  earnings  £26,180,  a  decrease  of  £0,848.  The  fall  in 
exchange  has  resulted  in  a  loss  of  £6,180  on  remittances  during 
the  year.  After  providing  for  interest,  London  charges,  Jcc, 
placing  £1,725  to  debenture  sinking  fund  and  £300  to  depreciation 
on  furniture,  there  remains  a  profit  balance  of  £4,002  to  be  carried 
forward.  The  State,  Federal  and  Mnnicipal  Governments  are  still 
in  arrears  with  their  accounts,  although  as  a  result  of  strenuous 
efforts  some  collections  have  been  made  during  the  year,  and  it  is 
hoped  that  further  collections  will  be  made  in  the  near  future. 

Montreal  Tramways  Co. — For  the  year  ended  dune 
30th  the  gross  earnings  decreased  $817,572,  the  operating  expenses 
8492,118,  and  the  net  earnings  $125,454.  The  ratio  ol  operating 
expenses  to  earnings  Vfas  56'92  per  cent.,  compared  with  58'8ii  per 
cent,  last  year.  The  sum  of  $212,732  has  been  charged  to  contin- 
gent renewal  account  representing  expenditures  made  for  special 
renewals.  In  addition,  S666,430  has  been  expended  for  the  main- 
tenance of  plant  and  equipment,  and  charged  to  operating  expenses, 
making  the  total  expenditure  during  the  year  on  upkeep  •*tS79,16J. 
The  gross  earnings  were  80,525,232  ;  operating  expenses,  $3,713,1I9(; ; 
net  earnings,  $2,811,235.  There  has  to  be  deducted  : — City  per- 
centage, $414,149  ;  interest  on  bonds  and  loans,  $825,415  ;  interest 
on  debenture  stock,  $800,000  ;  taxes,  $92,800  ;  dividend  (10  per 
cent),  $278,880  ;  contingent  account,  $275,000.  Balance,  surplus, 
$124,1191. 


STOCKS    AND    SHARES. 


Tuesday  Evening. 

The  excellent  naval  news  of  the  beginning  of  the  week  had 
a  marked  effect  uporr  the  sentiment  of  the  Stock  Exchange. 
Prices  -ivere  not  greatly  aff'ected.  Those  who  expected  that 
advances  would  occur  probably  do  not  quite  realise  the  condi- 
tions existing  in  the  money  markets  at  the  pre.sent  time. 
Without  the  aid  of  speculation  to  fan  them,  markets  are  bound 
in  remain  quiescent,  dependent  for  their  .support  upon  what 
money  remains  over  from  the  national  subscription  to  the  War 
Loan.  Moreover,  a  large  amount  of  capital  is  being  held  in 
reserve.  AH  our  economists  and  financial  guides  have  told  us 
that  the  country  may  need  another  loan  soon  after  the  end 
of  the  current  financial  year;  and  there  is  no  doubt  that 
reserves  are  being  husbanded  as  much  as  possible,  in  order  to 
conserve  strength  for  the  next  requirements  upon  the  national 
purse. 

Germany  is  stated  to  be  on  the  point  of  issuing  a  forced 
loan;  and,' from  the  details  which  have  filtered  through  to  this 
country,  it  is  evident  that  drastic  steps  are  to  be  taken  with 
a  view  to  replenishing  the  war  chest — steps  -so  drastic,  indeed, 
that  they  may  be  fairly  held  to  lead  directly  to  the  paths  of 
lieace.  inasmuch  as  the  adoption  of  a  forced  loan  is  about  the 
lowest  rung  which  can  be  reached  by  a  nation  before  it  drops 
off  into  bankruptcy. 

The  Electricity  markets  are  steady  enough,  with  the  excep- 
tion of  Tlome  Railway  st(x;ks,  where  prices  continue  dull. 
Central  I.K)nd<m  ordinary  is  on  offer  in  the  neighbourhood  of 
72.  Metropolitans  aud  Districts  are  unchanged,  but  Under- 
ground Electric  Incomes,  after  being  up  to  7.5i,  reacted  to  74. 
The  North-Western  preference  stoclc.  issued  a  fortnight  ago 
in  order  to  complete  the  electrification  of  part  of  the  system, 
has  gone  back  a  little  to  i  pr«miuui. 

The  questiim  of  c.xchange  with  the  United  States  of  ."Vmerica. 
becomes  daily  of  more  pressing  consequence,  and  all  kinds  of 
panaceas  have  been  put  forward  in  order  to  alleviate  the  situa- 
ticm  <-aused  by  the  enormous  excess  of  .American  exiwrts  to 
this  counti-y  over  the  imports  received  there  from  us.  It  is 
exi>ected  that  a  British  loan  of  substantial  amount  vixW  be 
placed  in  New  York,  with  a  view  to  correcting  the  exchange 
discrepancy.  Without  being  accused  of  jobbing  backwards, 
we  may  be  ne»nitt<>d  to  repeat  the  opinion  that,  had  .1  goodly 
slic<>  of  the  June  War  Loan  been  offered  to  the  United  States, 
with  the  provision  that  interest  wonUl  be  paid  free  of  income 
tax.  the  necessity  would  not  have  ari.sen  for  paying  higher 
rates  now. 
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New  York  Toleplioiio  bonds  have  risen  to  99,  so  that  this 
security  is  actunlly  lii«lier  than  the  British  War  Loan,  bearing' 
the  same  rate  of  interest.  The  Anieriean  gamble  in  "  war 
specials,"  however,  has  received  a  sharp  check,  and  prices 
came  down  with  a  jerk— due  principally  U>  the  Oerinan  out- 
rage upon  the  Arabic,  with  its  conwqiient  loss  of  American 
lite.  Nevertheless,  the  Stock  Exehanpe  has  firmly  made  up 
Its  mind  that  the  United  States  is  not  likely  to  be  drawn  into 
the  struggle— at  all  events,  so  long  as  she  is  making  hand- 
.some  profits  out  of  munition  orders;  l)ut  apparently  the 
^PPreheusion  of  diplomatic  relations  being  broken  off  between 
Washington  and  Berlin  has  been  sufficient  to  scare  some  of 
the  American  gamblers,  who  have  carried  .up  munition  prices 
to  inflated  levels. 

In  the  Electricity  Supply  market,  falls  of  .5s.  have  taken 
place  in  City  of  London  ordinary  and  in  Westminster  prefer- 
ence, the  price  of  the  latter  being  reduced  to  4i  It  is  only 
vyhen  orders  come  in  that  prices  get  a  practical  test  at  all  •  .^o 
that  the  offer  of  a  few  Westminster  preference  at  4i  find'in" 
no  immediate  buyer,  had  the  effect  of  putting  the  price  down" 
just  as  others  would  probably  give  wav  if  shares  came  to 
market.  A  well-known  dealer  in  industrials  put  the  ease 
succinct  y  when  he  declared  that  all  the  4  per  cent  debenture 
stocks  should  be  lowered  to  80,  the  ik  per  cents,  'to  90,  and 
preference  shares  to  a  standard  at  which  the  return  would  be 
approximately  oj  to  G  per  cent,  on  the  monev.  This  generali- 
sation is  somewhat  sweeping,  but  will  probably  be  found  to 
come  true  enough  during  the  progress  of  the  w.ir.  To  return 
5|  per  cent,  on  the  money,  a  £1  share  would  have  to  stand  at 
l»s.  lid.,  from  which  quotation  other  calculations  can  be  easilv 
worked  out.  ' 

t^il^^'i  Northern  Telegraphs  are  2  higher  at  35,  but  the  rest 
of  the  Telegraph  group  is  a  trifle  undecided.  Eastern  ordinary- 
lost  a  point,  and  Globe  ordinary  at  9i  shed  their  improvement 
of  the  previous  week.  The  hurricane  in  Jamaica  has  had  no 
effect  upon  the  cable  market.  Tlie  activity  in  Marconis  ha.s 
not  been  resumed,  although  the  price  of  the  shares  keeps  very 
farm  at  39s.  6d.  In  consequence  of  the  fall  in  American  rails 
?  ,7  ■"•ar  specials,  '  the  price  of  Ameician  Marconis  dropped 
to  17,s.  6d.,  from  which  there  has  been  a  small  recoverv 
Canadians  are  scarcely  moving,  the  price  keeping  about 
A?  xV  ■"'!"'«  Mai'coni  ilarines  are  a  shade  harder  at  -lis^  6d 
At  the  meeting  the  other  day  of  the  Victoria  Falls  &  Power 
Co  the  chairman  spoke  with  a  cautious  optimism,  which  had 
a.  strengthening  effect  upon  the  price  of  the  shares  The  pre- 
lerence  continue   to  be  done  about   1.5s    9d      and   the  5^  per 

^=^,*-i??"?°Q/*''"'°*'"''^f  ="'  ^¥-  A'  ^^'^  P"«'  ^^^  last-nained 
pay  ±b_8s.  3d.  per  cent,  on  the  m«ney.  There  is  a  little  busi- 
nessdoing  also  in  the  ordinary  at  about  the  previous  price  of 

Foreign  electric  i.s.sues  are  mostly  ea.sier  again.  Definite 
steps  are  still  lacking  in  the  direction  of  pacifving  the  Alexican 
chaos,  so  that  the  warning  held  out  here  against  putting  too 
premature  a  trust  m  peace  rummirs  has.  unhappilv,  proved  to 
have _becn  justified  Mexican  Tramways  first  mortgage  bond., 
lost  0  at  45,  and  the  other  Mexican  descriptions  have  "dried 
up,  to  u.<*e  the  market  colloquialism.  Anglo-Argentine  Trams 
have  again  suflere<l,  though  the  5  per  cent  debenture  stock 
to  Si^  "'*   ''■^^   *''*'  ^''^*  preference  shares  slid  back 

The  Northern  Light  &  Power  Co.  is  having  its  affairs  over- 
hauled on  the  spot  at  Dawson  City  by  a  member  of  the  Stock 
exchange;  and  it  is  quite  possible  that  the  concern  may  be 
set  upjm  Its  legs  once  more,  under  his  able  direction.  Cana- 
dian (general  Electric  i  percent,  preference  stoc-k  is  attracting 
some  little  attention  at  107:  and  Shawinigan  Water  rights  are 
dealt  m  pretty  frequently  every  day.  on  the  basis  of  3-1  " 
75  for  tw '''"'  Tr-iction  st.K-ks  are  changing  hands  at  about 
7o  for  the  r,  per  c^nt.  preference,  44  for  the  7  per  cent,  pre- 
ference 12  for  the  6  per  cent,  preferred  ordinarv.  and  8i  for 
the  deferred;   while  the  first  debenture  st<K-k  is  nominally  78 

rondon''  t^^7  T"*-  .r"?''  '''■''7.'t'"-<^  •"t'X'k  remains  at  fiO. 
London   &  S  iburban    Iraction   or.linary    were  dealt  in  a  few 

nfhLu"  '■•  "■'"''  '"^  "-^^  "'"*■  P>-Pf'^'en<:e  at  6s.  9d.  In 
other  Honie  tramway  descriptions  there  is  little  d<,ing.  Braxil 
Tractions  have  gone  back  a  little  to  481,  on  a  shrink.fae  in  the 
fi!ejynt%  '''^^''    "''   '^  '*"'  '■*°'-   r->oference  siiares  are 

debenture  stock  have  been  marked  down  to  92,  an,l  wil  „  „ 
bab  y  .shed  two  or  three  more  points  bcfor.-  they  a  tr    ■  - 

port.  It  IS  in  cases  such  as  tlies,.  that  a  4,>  n.^r  cent  d.-bentmv 
sto<-k  has  U>  be  valued,  in  the  light  of  the  War  L  an  It  n  ■ 

5  T^r'^nf  •  BriH':h'l""VT",""  V"  *''-  '■■""'■^-  ■'«  them,',  li 
0  per  cent.  Hn  ish  Insulat^'d  ordinarv  are  still  offered  and 
the  luotation  is  lowered  nominally  to  lOj  althouch  b  1«  , 
wanted.  Apart  rom  these,  the  market  is  Sa  I  goo 
Electric  Constructions  woiv  inadvertentlv  mark«I  jowT  o 
Is.  in  our    ists  of  last  we.-k.  the  shares  being  confus^    wit 

3  te  '"weTin';;'"- ■•  '"'"-  r"^""^'"'  I""*"'-""  i«  Vm,,;  'a 
a-w.      Dnnsn     Westingnouse    prefen'nee    la     C,,!       n.,,i    , 

ToZ  «•'-- r""-'-'^"'   "•■"■   '^^  >-"  l^-t^  re  dis-ti,  c    V  V^'T 

i'^^V"r^f--=J"on--^ 
^tnt;dt'x'r;;-r\r;!;;!'-;-r'''^.;;%rv^ 

raw  uiatenal  i.  the  merest  Bhade  under];.  5d    per  lb.  " 
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Boiii  Bleotbioitt  CoHFiniia, 
Pnoe 
Dividend,     Auk.  'J<, 

1914,  lUie. 

Brompton  Ordinary lo  b 

do.       7  per  cent.  Prel,  ■  . .        . .        7  7s 

Charing  Cross  Ordinary           ..        ..        6  4  xd 

do.       do.        do.    4iPre(.         ..       4i  4  xd 

do.       do.  Oily  Prel 4i  m 

do.    4  Deb 4  eo 

Chelsea       5  41 

do.    4)  Deb 41  gg" 

City  ol  London 9  iqj 

do.       do.    6  per  cent.  Prel,      ..6  II 

do.       do.    6  Deb 6  100 

do.       do.    4JDeb 4t  85 

County  of  London          7  i(u 

do,       do.       6  per  cent.  Prel.  ..6  loi 

do,        do.        isi  Deb 4«  90 

do.       do.       2nd  Deb 4«  86 

Kensington  Ordinary 9  6i  xd 

London  Electric 4  jl 

do.       do.    6  per  cent.  Prel.      ..6  4I 

do.        do.    4  Deb 4  BO 

Metropolitan         8^  33  xd 

do.           4i  per  cent.  Pref.         . .        4i  8J 

do.          4?  Deb 41  BO 

do.           84  Deb el  70 

86.  James' and  Pall  Mall         ..        ..10  6^ 

do.     do,     do.     7peroenl.  PreJ.       7  6i 

.     ,i°-     i°-     do.    SJDeb ^  70* 

Boath  London       5  gs 

South  Metropolitan  Prel.        ..        !'.        7  u 

Westminster  Ordinary  ....                  9  e' 

do.          4JPtef 4i  4 

Teliobaphs  aud  Tblepbones, 

&ngIo-Am,  Tel.  Prel 6  98 

do.             Del li  oil 

Chile  Telephone b  fil 

Cuba  Sub.  Ord 5  Bi 

„     do.       Prel ;      10  16 

Eastern  Extension          7  n 

do.               4  Deb.         ,.        ..       4  7Q 

Eastern  Tel.  Ord 7  jig 

do.           SJPreJ Bi  70 

do.           4  Deb 4  81 

Globe  Tel.  and  T.  Ord 6  9J 

do.                Prel 6  10 

at.  Northern  Tel.           93  86 

Indo-European !     10  60 

Marconi       jq  ^.ii 

New  York  Tel.  4J ."       41  90^- 

Oriental  Telephone  Ord 10  2 

Tel.  Egypt  Deb 41  oi 

United  R.  Plate  Tel ..       s  6 J 

„        So.                  Pref 6  4! 

West  India  and  Pan 1  1! 

Western  Telegraph        7  ij! 

do.              4  Deb,         . .        . .        4  81 
HoHi   Bails. 

Central  London,  Ord.  Assented        ..4  72 

Metropolitan         11  001 

do.            District     ..        .:        "Nit  14 

Underground  Electric  Ordinary        ..      Nil  1* 

J°'              ^o-      "A"    ..        ..     Nil  6,9 

do.              do.      Income          ..6  74 

FoBEiaN  Tbaus,  to, 

Anglo-Arg,  Trams,  First  Prel.          . .        6J  "i 

do.              and  Pref 6J  Bj 

do.              4  Deb 4  71 

do.             4iDeb 4)  72 

do.             6  Deb 6  72 

Braiil  Tractions b*  4R*  ».! 

Bombay  Electric  Pref '        6  IW 

do.            4JDeb.         ..        .:        4J  ar 

Mexico  Trams Nil  aa 

do.          6  per  cent.  Bonds      .'."      —  4? 

do.           6  per  cent.  Bonds      . .      —  86 

Mexican  Light  Common         .,        .,      Nil  96 

do-             Pref ;■.      Nil  30 

do.             1st  Bonds       ..        ..      —  40 

Adelaide  Sup.  6  per  cent.  Pref,         ..6  6 

do.          6  Deb 5  96 

MAmTTAcnTBiMo  OoMPAmsa. 

Baboock  4  Wilcox          ....                14  g  i 

British  Aluminium  Ord.          .'.'        .'.'       5  lA 

do.               Pref.          ..         "        6  l«;a 

British  Insulated  Ord is  ifS 

do.           Pref \\       l  5I 

Bmlsh  Westinghouse  Pref,     . .                  71  no?,-, 

do.       4  Deb ;.        4'  gg" 

do.       6  p.  lien         ..        ..        "       g  mi 

Callenders  ..        ..                                     ik  li 

do.       6  Pref ::        ■•       B  4. 

do.       4J  Deb '41  BQ 

Castner.Kelfner    ..        ..                          16  Hi 

EdUon  4  Swan,  £8  pd.  ..        .'.        ■■      Nil  ll/T 

do.      do.      fully  paid        ..        '.',     Nil  1 

do.      do.      4  Deb 4  oA 

do.      do.      C%  Deb.        ..        ::       6  60 

fileotrio  OonstruoiioD    ....                  g  13/ 

do.            do.        Pref.      .'.'       .'.'       7  in/.' 

Gen.  lOleo.  Prel n  L 

Henliy         "      ^  J* 

do.      4*  Pref 4j  'J, 

do.       4)  Deb J!  na 

India-Rubber        ..        ..                  "        !*  "L 

TalegraphOon .'.'so  81 

•  Allowance  made  for  dividends  being  paid  free  of  i 


—  £6    6    0 


-  i 
41/8 


8  17  9 
*6  19  0 
4  16    6 


-i 

7    1  11 

7  17   a 

— 

6  12    7 

-3 

6     6     0 

+  1 

6  19    0 

-^ 

7    2  10 

+  i 

5  17     1 

6  9  9 
9  7  6 
6  14  4 
6  19  0 
6  16  4 
6  11  8 
4  17  U 
4  19     8 

Nil 

Nil 


4  14  9 

4  17  U 

6  14  8 

7  16  0 


auSi'Jh "I"'^*  i;i«'Hro.|'lafii.s:   Co..    l,(d.  _  The   rc^port 

n„  ^nf  f    '.  """^""^  *•■"  rcqmaito  provision  to  cover  diroounU 

?„rth.,  •"''.f?°°''li^  '"^  ""^  doubtfoi  debtB.  ,Vc.,  the  profit 
ha,  rcBulted  in  auoh  a  small  profit,  hot  conaiderinp  the  weoial 
ciroum.Unoe«  they  truHt  the  ehareholders  will  not  be  diTpp^S 
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LAMP     AND     LIGHTING     DEVELOPMENTS 
IN    THE    NEAR    PAST    AND    FUTURE. 


By  L.  crouch. 


(Concluded  from  page  228.) 

Tungsten  lamps  have  made  concealed  or  indirect  lighting 
on  various  systems  economically  possible  and,  particularly 
in  the  case  of  half-watt  lamps,  practically  essential  for 
interiors  owing  to  the  high  brilliancy  of  the  source.  Purely 
indirect  lighting  gives  extraordinary  uniformity  of  illumina- 
tion and  absence  of  shadows — to  a  degree  which  is  not 
obtained  in  any  other  system  of  lighting  and  which  is,  in 
the  writer's  opinion,  neither  desirable  nor  agreeable  for 
ordinary  purposes.  A  certain  percentage  of  diffused  direct 
lighting  greatly  increases  the  efficiency  and  utility  of  the 
lighting,  and  certainly  makes  it  more  lively  and  less 
oppressive.  Psychological  effects  vary  with  every  subject, 
but  most  people  appear  to  experience  a  more  or  less 
depressing  effect  from  entirely  indirect  lighting  and  a  sense 
of  being  confined  and  "  on  show."  The  lighting  obtained 
miy  resemble  daylight  very  closely  in  diffusion  and  colour, 
but  no  one  would  for  a  moment  think  that  the  lighting  was 
really  natural. 

This  raises  the  whole  question  of  whether  perfect  uni- 
formity of  lighting  and  "  daylight  effect "  is  really  desirable 
in  ordinary  interiors  by  night.  For  any  work  involving 
colour  matching  it  is,  of  course,  essential,  and  artificial  day- 
light can  be  approached  more  accurately  the  more  one  is 
willing  to  spend  on  light  wasted  in  special  colour  filters. 
Perfect  uniformity  of  lighting  is  not  natural ;  it  is  essenti- 
ally artificial,  and  to  most  people  it  is  more  or  less  depressing 
and  certainly  not  restful.  The  only  completely  successful 
way  of  imitating  daylight  illumination  (assuming  the  latter 
to  be  worth  imitating,  which  it  is  not  always),  is  to  allow 
artificial  and  natural  light  to  enter  by  the  same  openings, 
the  amount  and  quality  of  each  being  the  same.  The  cost 
of  such  artificial  lighting  is  usually  prohibitive. 

Closely  associated  with  the  effectiveness  of  lighting  is  that 
of  colour.  The  number  of  strongly  coloured  light  sources 
is  so  limited  that  outspoken  remarks  are  apt  to  be  given  an 
application  which  is  not  intended.  Yellowish  and  rosy 
light  is  the  most  suggestive  of  ease  and  comfort,  and  there 
is  every  reason  to  support  the  common  preference  for  these 
tints,  for  artificial  lighfng  in  streets  and  homes  is  generally 
required  during  hours  when  most  people  are  "  off  work." 
The  cold  light  of  efficiency  is  naturally  more  appropriate 
to  offices,  shops  and  workshops.  On  going  towards  the 
blue  end  of  the  spectrum,  colours  become  (to  the  writer  at 
least)  more  depressing  and  finally  produce  a  sort  of 
aggressive  morbidity.  Undoubtedly  yellow-green  light  is 
that  to  which  the  human  eye  is  most  sensitive,  but  its 
psychological  effect  is  not  pleasant.  It  is  well  expressed 
by  a  line  in  a  certain  book  on  stage  effects — "  For  weird 
or  murder  scenes— green  light !  " 

The  high  intrinsic  brilliancy  and  mechanical  concentra- 
tion of  source  in  tungsten  lamps  makes  the  latter  eminently 
suitable  for  a  variety  of  optical  applications,  such  as  light- 
house, motor-car  and  locomotive  projectors,  "  magic " 
lanterns  and  cinematographs,  signalling  purposes  and 
examination  by  translucence.  The  efficiency  and  almost 
point-focussing  of  small  half-watt  lamps  undoubtedly  gives 
them  a  great  future  in  all  of  these  applications,  and  in 
headlights  for  motor-cars,  the  smallness  of  the  source  should 
favour  the  elimination  of  dazzle  by  baffle  disks,  partial 
obscuration  of  bulb  and  so  on. 

Progress  is  slow  in  our  endeavours  to  secure  high 
efficiency  lamps  of  low  intrinsic  brilliancy.  Useful  as  the 
principle  of  intermittent,  super-incandescence  (applied  a 
year  or  two  ago  by  a  certain  French  scientist)  may  be  in 
special  signalling,  photographic,  cinematographic  and  other 
services,  it  does  not  provide  a  cold  light,  and  its  limiting 
efficiency  would  appear  to  be  necessarily  less  than  that  which 
can  be  approached  in  gas-filled  tungsten  lamps  (as  they  are 
worked  nearer  the  melting  point  of  tungsten)  owing  to  the 
loss  in  intermittently  heating  and  cooling  a  number  of 
filaments  which  cannot,  under  any  circumstances,  be  worked 
even  momentarily  above  that  limiting  temperature. 


Much  is  still  to  be  hoped  for  from  tube  lamps,  and  some- 
thing in  the  way  of  a  super-Geissler  tube  would  fulfil  most 
of  our  ideals.  The  mercury  lamp  is  far  from  a  cold  light, 
«nd  in  its  latest  form — the  quartz  lamp — it  follows  the 
trend  of  all  incandescent  lamps  towards  higher  temperatures 
and  more  intense  incandescence.  The  green  mercury  arc 
seems  to  have  a  field  of  permanent  utility  in  photographic 
work  and  as  a  rectifier.  The  quartz  lamp  is  undoubtedly 
valuable  for  sterilising  purposes  (though  recent  researches 
with  the  oscillating  spark  threaten  its  position  in  this  field), 
and,  as  an  illuminant,  it  has  good  industrial  prospects, 
particularly  for  direct  connection  to  400-600-volt  circuits 
(in  conjunction,  possibly,  with  iron  wire  variators  steadying 
the  terminal  p.d.). 

The  Moore  lamp  does  not  seem  to  gain  the  popularity  to 
which  its  merits  entitle  it.  On  the  plain  basis  of  watts  per 
candle,  it  is  not  an  efficient  lamp,  but,  allowing  for  all  losses, 
an  overall  consumption  of  1'5  to  V7  watts  perc.p.  isobtain- 
able,and  this  compares  very  favourably  with  the  corresponding 
overall  efficiency  of  most  direct  and  semi-direct  systems 
using  high  efficiency  lamps  in  conjunction  with  such  fittings 
as  to  produce  diffusion  and  soft  shadows  comparable  with 
those  of  the  tubular  lamp,  which  yields  only  50  c.p.  per 
yard  run  as  against  450  c.p.  for  the  neon  and  1,000  c.p.  for 
the  mercury  lamp.  Three-phase  lamps  can  be  conveniently 
arranged.  The  writer  believes  that  careful  quantitative 
investigation  of  the  poEsibilities  of  the  Moore  lamp  is  well 
worth  while  in  a  variety  of  services.  In  lighting  facades, 
long  corridors  and  large  rooms  it  gives  excellent  results  well 
worth  a  slight  sacrifice  in  efficiency. 

The  neon  lamp  has  the  advantage  of  higher  efficiency, 
lower  working  voltage,  and  smaller  electrode  loss  (making 
practicable  shorter  tubes).  Its  intrinsic  brilliancy  is  con- 
siderably greater  than  that  of  the  Moore  lamp,  but  still  very 
low,  and  consumption  down  to  0"5-0  6  watt  per  spher.  C.P. 
is  claimed  as  overall  efficiency.  The  light  is  entirely 
deficient  in  blue  rays,  which  makes  it  very  useful  for  photo- 
graphic "  dark  "  rooms  where  plenty  of  non-actinic  light  is 
required.  It  may  yet  prove  possible  to  blend  satisfactorily 
light  from  neon  and  mercury  lamps,  but  the  rosy  light  of 
the  neon  lamp  is  one  of  the  most  acceptable  monochromatic 
lights  for  many  classes  of  interiors. 

The  chief  obstacles  in  the  way  of  tube  lighting  on  low 
brilliancy  systems  are  :  (1)  The  first  cost  of  installation, 
which  should  be  reducible  ;  (2)  relatively  low  efficiency  in 
candles  per  watt,  which  efficiency  is  materially  increaeed 
when  overall  efficiency  from  supply  mains  to  eye  is  con- 
sidered ;  (3)  considerable  length  of  lamp  necessary  to  reduce 
the  specific  importance  of  the  electrode  loss.  In  the  latter 
respect  neon  lamps  are  much  superior  to  the  Moore  type, 
and  there  is  no  reason  to  suppose  that  yet  better  results 
cannot  be  obtained.  If  it  be  attempted  to  get  really  exten- 
sive application  of  tube  lamps,  a  service  would  probably 
have  to  be  organised  to  clean  and  refill  them  in  situ,  at 
intervals.  This  need  not  be  a  costly  matter  ;  indeed,  it 
should  reduce  maintenance  costs  to  an  unprecedented  level. 

Supposing  that  they  enjoy  no  wider  field,  low  brilliancy 
tube  lamps  are  likely  to  find  increasing  application  in 
advertising,  decoration  and  display  lighting  of  all  kinds,  and 
it  would  be  a  pity  were  their  possibilities  overlooked  till  too 
late  by  firms  in  this  country.  Some  50  years  ago  experi- 
ments were  carried  out  in  lighting  mines  by  Geissler  tube", 
and  it  does  not  seem  improbable  that  modem  tube  lamps 
could  find  very  useful  application  in  this  service,  at  any  rate, 
in  the  main  galleries  of  pits. 

Drawn  wire  is  established  standard  material  for  tungsten- 
filament  lamps  ;  there  is  Uttle  left  to  desire  in  its  mechanical 
strength  and  durability  in  service,  and  by  following  present 
lines  of  development,  we  may  hope  to  approach  0'33  watt 
per  candle  efficiency,  corresponding  to  the  melting  point  of 
tungsten.  The  working  temperature  of  the  present  half- 
watt  lamp  is  about  midway  between  that  of  the  ordinary 
tungsten  lamp  and  the  melting  point  of  tungsten.  Due  to 
the  direct  and  definite  connection  between  filament  dimen- 
sions, resistance  and  candle-power,  low  voltage  supply  is 
inherently  more  favourable  than  high  voltage  to  filament 
lamps  in  respect  of  durability  and  efficiency.  Vacuum  tung- 
sten lamp  manufacture  has  been  so  far  perfected  as  to  remove 
the  disabilities  of  high  voltage  lamps  in  these  respects  almost 
completely,  and  the  use  of  auto-transformers  is  only  per- 
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sisted  in  in  odd  cases.  Where  still  used  their  light  load 
current  costs  the  consumer  more  than  his  saving  on  load,  as 
compared  with  high-pressure  lamps  (unless  he  puts  up  with 
the  appreciable  inconvenience  of  switching  out  the  trans- 
former last  thing  at  night*),  and  the  effect  of  a  number  of 
auto-transformers  on  the  power  factor  of  a  lighting  net- 
work is  very  objectionable. 

Although  the  auto-transformer  is  obsolete  as  an  accessory 
in  ordinary  tungsten  lighting,  there  is  likely  to  be  a  marked 
recrudescence  in  its  use  with  half- watt  lamps.  It  may  fairly 
be  assumed  that  a  big  demand  for  200  and  100-C.P.  gas- 
filled  lamps  will  arise  in  the  next  few  years — probably  soon 
after  the  declaration  of  peace  and  directly  lamp  manufac- 
turers start  the  demand  by  advertising  the  possibilities  of 
such  lamps.  At  present  manufacturers  are  taking  no  steps 
to  "boost"  the  low  candle-power  half- watt  lamp  (much  to 
the  relief  of  central  station  engineers  !),  but  the  time  will 
come,  and  may  come  soon,  when  the  demand  for  such  lamps 
will  rise  rapidly  and  irresistibly. 

At  present  50  and  100-C.P.  half-watt  lamps  are  available 
only  up  to  10  or  20  volts,t  and  if  auto-transformers  be  used 
at  the  distribution  box,  wiring  troubles  are  in  store.  A 
house  wired  none  too  liberally  for  carbon- filament  lamps 
can  employ  1-watt  lighting  with  a  large  factor  of  safety, 
but,  even  at  25  volts  (which  represents  the  probable  limit  of 
voltage  for  50-100-c.P.  half-watt  lamps  for  some  time  to 
come),t  the  current  to  be  carried  is  li  to  2  times  as  great 
as  for  200-250-volt  carbon  lamps  of  the  same  candle-power, 
ajid  5  times  as  great  as  for  corresponding  1-watt  lamps. 
The  position  is  that  wiring  troubles  are  ahead,  if  fractional 
reductions  in  watts  per  candle  are  obtained  at  the  cost  of 
lower  working  voltage  and  auto-transformers  are  used  to 
feed  a  wiring  system  designed  closely  for  use  with  lamps  of 
somewhat  poorer  efficiency  but  considerably  higher  voltage. 
Consumers  on  low  voltage  a.c.  systems  will  be  the  first  to 
benefit  (and  their  station  engineers  the  first  to  suffer)  by 
the  extensive  use  of  half-watt  lamps  in  domestic  lighting. 
When  so  used  these  lamps  must,  of  course,  be  half  frosted, 
or  used  in  an  appropriate  diffusing  fitting,  bnt  there  is  no 
difficulty  therein,  and  the  writer  believes  that  half -watt 
lamps  will  be  used  extensively  in  small  interiors  (from  a.c. 
supply)  directly  the  makers  care  to  ttart  the  ball  rolling. 

The  wiring  difficulty  and  the  poor  power  factor  of 
ordinary  auto-transformer  installations  can  be  overcome  by 
using  a  small  auto- transformer  for  each  lamp,  mounted  near 
the  latter  and  forming  part  of  the  local  switch  circuit. 
Under  the  name  "  reductor,"  such  auto-transformers  are 
much  better  known  on  the  Continent  than  here.  The 
writer  believes  large  numbers  will  be  used  in  connection  with 
low  voltage  half-watt  lighting,  and  that  it  would  be  worth 
onr  while  to  take  up  their  manufacture  and  marketing. 

But  very  little,  if  any,  low-pressure  wiring  is  required 
where  reductors  are  used,  and  the  transformer  is  only  in 
circuit  when  operating  on  full  load  ;  power  factor  from 
!t6  per  cent,  to  practically  unity  is  then  obtainable  accord- 
ing to  wattage  of  the  apparatus.  For  ordinary  tuugsten 
lamps,  reductors  have  often  been  incorporated  in  the  lamp- 
holder,  but  this  is  undesirable  for  half-watt  lamps,  owing  to 
the  heat  developed  by  the  latter.  If  circumstances  call  for 
the  use  of  a  number  of  si»  !S  of  lamp,  the  high  candle-power 
units  may  be  connected  directly  to  the  mains  and  reductors 
(not  necessarily  all  for  the  same  secondary  pressure)  used 
with  the  smaller  units.  Already  there  are  available  1,000- 
5,000-c'.i'.  nitrogen-filled  lamps  for  direct  operation  on 
pressures  up  to  210  volts.  Lamps  of  400  c.p.  are  available 
up  to  l:!0  volts,t  but  10  per  cent,  saving  in  consumption  is 
elTectcd  by  working  at  25-00  volts.  For  200-can(llc-power 
lamp^,  a  reductor  giving  a  secondary  pressure  somewhere 
between  15  and  50  volts  is  suitable  ;  for  100  c.p.,  between 
10  and  2<i  volts,  and  for  50  c.p.  only  G  or  8  volts.  There  is 
no  apparent  obstacle  to  the  wholesale  use  of  such  lamp  and 
reductor  combinations,  and  it  would  be  worth  while  install- 
ing a  small  converter  in  many  cases  where  d.c.  supply  is 
alone  available. 

*  The  writer  has  the  privilege  of  knowini;  Beveral  careful  people 
who  habitually  awitch  ofT  at  the  main  each  nii;ht  and  go  to  bed 
by  oBndlc-li(rht. 

t  The  above  article  wan  written  prior  to  the  mlvent  recently  of 
new  sizes  of  both  hijfh  and  low-voltaire  half-watt  lamps,  referred 
to  in  our  issue  of  July  !ith  :  GO-c.P.  50-volt,  12lt  r.v.  100-voIt,  and 
200  v.v.  200-volt  lamps  are  now  available.— Et)H.  Elkc.  Ukv. 


There  are  two  categories  in  which  reductors  should  hf 
specially  useful  :  (1)  Shops,  &c.,  where  best  results  arc 
desired  from  000-1, 500-C.P.  lamps.  (2)  Small  users  wish- 
ing to  realise  the  economy  of  half-watt  lamps  in  50  and 
100-c.p.  units.  The  shopkeeper  could  use  reductors  of 
l-l-KW.  output  measuring  G  to  9  in.  all  ways,  weighing 
20-25  lb.,  and  giving  a  secondary  pressure  of  50  or  60  volts. 
Though  only  3  to  5  per  cent,  loss  would  occur  in  trans- 
formation, which  loss  would  be  covered  by  the  higher  lamp 
efficiency  and  greater  filament  strength,  it  is  doubtful 
whether  the  relatively  costly  and  heavy  reductors  required 
are  worth  using,  since  surprising  guarantees  are  already 
given  with  the  higher  candle-power  high  voltage  half-watt 
lamps.  The  second  case  is,  however,  very  different.  Small 
candle-power  half-watt  lamps  are  available  only  for  20  volts 
and  under,  and  suitable  reductors  for  25  to  150-C.p.  lamps 
measure  2^  to  4  in.,  and  weigh  1^-2  lb.  for  50  c.p.  up  to  4 
or  6  lb.  for  200-C.p.  lamps.  About  10  per  cent,  loss  occurs 
in  transformation,  but  an  overall  efficiency  of  06  watt  per 
candle  can  be  secured,  and  this  is  worth  the  cost  of  the 
reductor,  which  requires  no  special  installation  or  wiring 
alterations.  A  10  or  20-volt  half- watt  lamp  is  quite  a 
robust  article,  and  it  is  likely  to  be  some  time  before  50  and 
100-C.P.  units  are  available  for  higher  pressures. 

Filament  lamp  manufacture  is  now  in  the  ihands  of  a 
limited  number  of  manufacturers —with  great  advantage  in 
price  and  quality  to  the  consumer.  So  considerable  is  this 
advantage  that  it  would  be  ungrateful  to  lay  too  much  stress 
on  the  use  of  watt  ratings  instead  of  candle-power  and  other 
little  matters  in  which  manufacturing  convenience  and  not 
public  preference  is  the  predominant  factor.  After  aU,  it 
is  only  by  this  means  that  so  good  and  cheap  lamps  are 
available,  and  in  the  particular  case  of  "  watts  versus 
candle-power  rating,"  the  number  of  sizes  are  so  numerous 
that  the  changing  c.p.  of  various  wattages  can  usually  be 
covered  nearly  enough  by  the  use  of  another  wattage. 

There  is,  however,  a  risk  that  where  lamps  are  sold  by 
wattige,  a  man  will  go  on  using,  say,  a  50-watt  lamp  long 
after  the  candle-power  obtained  from  that  wattage  has 
become  objectionally  high. 

The  voltage  at  which  filament  lamps  are  operated  affects 
the  degree  of  realisation  of  the  whole  of  the  maker's 
rating — life,  efficiency,  candle-power,  and  watts.  An 
admirable  example  of  the  dangers  of  a  little  knowledge  is 
to  be  found  in  the  case  of  the  layman  who,  being  advised 
some  years  ago  to  buy  lamps  for  5  volts  higher  pressure  than 
the  service  volts,  continues  to  do  so  to  this  day.  At  one  time 
fairly  good  policy,  the  practice  is  now  unnecessarily  wasteful 
in  light  efficiency.  If  the  service  pressure  be  below  rated, 
the  effect  is  the  same  as  if  the  consumer  buys  an  over- 
voltage  lamp,  and  if  both  conditions  exist  together,  there  is 
soon  a  dissatisfied  consumer.  Many  central  station 
engineers  still  overlook  the  fact  that,  where  energy  meters 
are  used,  low  supply  voltage  means  proportionate  loss  in 
revenue ;  if  only  ampere-hour  meters  are  used,  it  means 
corresponding  gain. 

A  matter  in  which  the  interests  of  all  parties  coincide  is 
that  of  the  three  voltage  rating  of  lamps.  Central  stations 
continue  to  be  erected  at  an  extraordinary  rate  in  this 
country  (unfortunately  often  to  gratify  parochial  pomposity 
where  bulk  supply  from  an  adjoining  area  is  dictated  by 
every  other  consideration).  In  either  case — whether 
generating  or  transforming  down  from  aH.T.  line — it  would 
be  very  advantageous  from  the  lightuig  point  of  view  to 
keep  off  100,  110,  200,  2  20  and  other  "overcrowded" 
pressures.  By  arranging  supply  at  105,  115,  205  or  225 
volts,  lamp  manufacturers  could  be  given  a  means  of  econo- 
mising manufacture  and  benefiting  consumers  thus  directly, 
and  also  by  closer  and  more  uniform  rating. 

Problems  connected  with  the  home  supply  of  lamp-cap 
stampings,  glassware  of  all  kinds,  and  other  lighting  materials 
and  accessories,  have  already  been  dealt  with  in  these 
columns.  The  standardisation  of  small  lamp  manufacture 
is  a  reform  which  has  been  slowly  devehping  for  some  time 
past,  and  which  ought  to  take  definite  shape  at  this  junc- 
ture. There  is  no  reasonable  justification  for  the  present 
multiplicity  of  voltage?,  candle-power,  filament  arronge- 
ments,  bulb  bIt.ob,  and  so  forth.  One  of  the  most  interest- 
ing and  valuable  applications  of  small  filament  lamps  is  to 
miners'  hand  lamps.      Some  types  on  the  market,  though 
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conforming  to  Home  Office  requirements,  are  obviously 
foredoomed  to  failure.  Though  the  official  testi  are  severe, 
they  do  not  discriminate  completely  between  lamps  which 
are  a  sound  engineering  job  and  those  which,  as  a  whole, 
are  not. 

On  the  other  hand,  certain  of  the  official  tests,  particu- 
larly the  apparently  crude  dropping  tests,  are  often  ridiculed, 
though  they  approximate  closely  to  misuse,  which  may 
easily  arise  by  carelessness  or  accident.  With  hundreds  of 
lives  literally  depending  on  the  prevention  of  a  spark,  one 
should  not  hesitate  to  insure  against  the  grossest  misuse  or 
folly.  Ribbed  or  corrugated  cases  of  anti-corrosive  steel 
alloy  are  likely  to  become  standard,  and  though  there  is 
still  room  for  advance  in  battery  construction,  it  is  the 
charging  and  testing  arrangements  which  mike  much  of 
the  difference  between  success  and  failure  in  wholesale  prac- 
tical application.  Not  the  least  of  the  advantages  of  elec- 
tric lamps  for  miners  is  the  possibility  of  switching  off  all 
but  one  or  two  lamps  in  the  event  of  a  number  of  men  being 
imprisoned  by  a  fall,  so  that,  by  using  lamps  in  turn,  instead 
of  all  at  once,  the  horrors  of  darkness  are  not  added  to  the 
victims'  ordeal.  To  prevent  use  of  such  a  switch  (and  con- 
sequent irregular  discharge  of  the  various  batteries),  except 
in  case  of  emergency,  a  simple  lead  seal  may  be  provided,  so 
that  the  switch  will  only  be  used  when  really  necessary. 

In  concluding  these  somewhat  disjointed  remarks,  the 
writer  trusts  that  dae  attention  will  be  paid  to  some  at  least 
of  the  problems  and  developments  he  has  mentioned,  before 
regular  routine  is  again  adopted  in  the  lighting  industry. 


BRITISH    ELECTRICAL    TRADE    WITH 
EGYPT. 


By  "ANGLO-EGYPTIAN." 


The  present  war  has  disorganised  the  majority  of  our  elec- 
trical manufacturing  concerns.  The  export  of  supplies  is 
curtailed  ;  stocks  abroad  are  becoming  depleted  and,  in  the 
present  circumstances,  are  difficult  to  replace.  At  the 
termination  of  hostilities  a  rush  for  electrical  supplies  may 
be  anticipated.  Stocks  must  be  replenished,  temporarily 
discontinued  works  will  be  resumed,  and  many  important 
schemes  awaiting  the  opportune  moment  will  be  embarked 
upon.  Foreign  competitors  will  be  shut  out  of  our 
Colonial  markets,  and  British  manufacturers  will  lay  them- 
selves open  to  take  advantage  <rf  the  new  commercial 
situation  from  which  they  alone  should  reap  the  benefits. 

Amongst  others  of  the  overseas  markets  which  are 
already  looked  upon  with  an  optimistic  eye,  is  Egypt,  which 
has  hitherto  been  largely  exploited  by  the  important  German 
and  Austrian  electrical  houses,  and  also  in  a  measure  by  the 
French ;  indeed  it  may  be  truthfully  stated  that  during  the 
last  10  years  only  a  very  small  percentage  of  the  total  elec- 
trical material  which  has  been  imported  into  that  country  has 
been  manufactured  in  Great  Britain.  For  this  sad  state 
of  affairs  I  am  prepared  to  say  that  the  fault  largely  lies 
at  home. 

Let  "  by-gones  be  by-gones,"  and  let  us  prepare  for  the 
future,  for  the  time  will  come  when  we  may  start  afresh 
without  the  fear  of  foreign  competition,  as  it  is  to  be 
assumed  that  home  competition  alone  will  have  to  be  dealt 
with.  One  must  not,  however,  lose  sight  of  the  fact  that 
practically  the  same  circumstances  will  govern  the  condi- 
tions under  which  business  will  be  carried  out  in  the 
Egyptian  market,  the  difference  being  solely  that  foreign 
competition  will  be  eliminated. 

I  trust  that  in  making  this  latter  statement  I  shall  not 
be  regarded  as  too  optimistic,  for  is  it  not  one  of  the  great 
great  advantages  that  we  are  fighting  for  at  the  present 
moment  ?  It  is  but  a  natural  sequence  to  the  satisfactory 
termination  of  the  war. 

As  to  what  steps  the  enemy  will  take  to  circumvent  this 
I  am  not  prepared  to  say.  But  if  one  may  judge  from  the 
thoroughness  of  their  business  methods,  and  the  results 
obtained  by  them  in  the  past  with  regard  to  our  Colonial 


markets,  we  may  safely  anticipate  a  revival  of  their  business 
tactics  after  the  war. 

Various  English  electrical  manufacturing  companies  have 
already  announced  their  intentions  of  slipping  into  the 
breach  caused  by  the  recession  of  their  antagonists  from  the 
Egyptian  market.  Several  of  these  concerns  are  capable  in 
all  ways  as  regards  manufactures,  of  supplying  fully  the 
requirements  in  that  part  of  the  world.  I5ut  there  are  few 
amongst  them  who  manufacture  the  complete  range  of  elec- 
trical supplies  catalogued  by  such  firms  as  the  A. E.G.  and 
the  Siemens  combinations.  And  there  are  fewer  still  who 
have  brought  to  bear  upon  the  Egyptian  market  that  system 
of  organisation  and  thoroughness  of  business  methods  which 
have  won  for  them  practically  the  whole  of  the  Egyptian 
trade.  I  speak  with  some  knowledge  of  the  Egyptian 
Government  and  other  contracts  which  have  been  placed 
during  the  last  10  years,  and  I  have  in  mind,  in  nearly  every 
case,  the  reasons  why  contracts  were  awarded  to  foreign 
firms  in  preference  to  British  manufacturers. 

The  question  which  now  arises  is  this  :  What  was  the 
reason  for  our  failure  in  the  past  ?  The  answer  is  that  it 
was  simply  a  question  of  price  and  organisation — two 
words  which  count  enormously  and  which  have  a  paramount 
influence  in  a  sales  department.  In  the  majority  of  casee 
where  British  manufacturers  have  failed  to  capture  Govern- 
ment contracts  during  the  last  nine  years,  I  am  of  opinion 
that  it  may  be  attributed  to  one  of  the  two  foregoing  reasons. 
Excessive  cost  may  be  traced  to  defective  organisation  as 
regards  want  of  intimate  knowledge  of  the  market  in 
which  the  goods  were  to  be  sold.  The  following  will 
explain  this  fully. 

Government  tenders  as  regards  electrical  plant  usually 
call  for  the  plant  to  be  erected  on  site  and  handed  over  in 
working  order. 

Payments  are  effected  partly  against  shipping  documents 
erection  and  tests  on  site,  the  balance,  which  is  usually 
20  per  cent.,  being  paid  after  satisfactory  working  for,  say, 
three  months,  or  other  pre-determined  period. 

It  is  feasible  to  believe  that  it  is  in  the  unknown  factor 
that  the  manufacturer  meets  his  pitfalls.  That  is  to  say, 
he  is  in  many  cases  at  a  loss  to  define  correctly  his  real 
expenses  after  the  goods  arrive  at  the  unloading  port,  which 
is  usually  specified  as  Alexandria.  To  meet  this  deficiency 
he  covers  his  estimate  with  a  margin  which  would  be 
unnecessary  if  he  understood  thoroughly  the  procedure  and 
numerous  items  of  expenditure  to  which  the  goods  were 
subject  on  landing  ;  in  addition,  the  intricate  questions  of 
supervision,  labour,  railway  freight,  cartage,  cost  of  excava- 
tion and  materials  for  erection,  all  generally  form  very 
important  items  in  the  estimate. 

These  difficulties  may  be  met  by  the  appointment  of  a 
reliable  and  experienced  commercial  engineer  as  agent,  who 
should  assume  responsibility  for  all  goods  after  their  recep- 
tion at  the  unloading  port.  In  this  manner  the  home 
estimating  office  will  calculate  all  charges  up  to  and  includiog 
c.i.f.  Egyptian  port,  and  will  call  upm  their  agent  for  a 
supplementary  estimate  concerning  Customs'  duty,  dock 
dues,  inland  freight,  if  any,  cartage  to  site,  storage,  also 
supervising  expenses,  excavations,  labour  and  materials,  if 
the  plant  is  to  be  handed  over  in  running  order.  The  usual 
procedure  is  for  the  agent  to  sublet  the  contract  for  excava- 
tions, foundations  and  brickwork.  These  vary  considerably, 
depending  upon  the  locality  and  cost  of  materials.  In  the 
case  of  large  and  important  plants  it  is  advisable  to  send 
out  a  supervising  erecting  engineer.  Less  important  erec- 
tions may  be  carried  by  European  erectors,  whose  services 
can  be  obtained  locally  at  an  expense  of  £12  to  £20  per 
month,  depending  upon  the  capability  of  the  individual. 
Assistance  in  the  shape  of  Italian  or  Greek  assistant  engi- 
neers may  be  secured  at  £5  to  £fi  per  month,  but  they  are 
rarely  to  be  relied  upon  for  very  accurate  work,  such  as 
erecting  engines,  &c.  Native  labour  is  to  be  had  for  £3  to 
£4  per  month,  but  workers  of  this  class  are  little  better 
than  labourers. 

German,  Austrian  and  French  competitors  go  further 
than  this.  With  the  exception  of  the  A.E.G.,  who  do 
business  through  a  firm  of  old-established  agents  having 
branches  at  Cairo  and  Alexandria,  such  firms  as  Siemens 
and  Halske,  Siemens  Schuckert,  Ganz  &  Co.,  and  the  French 
Thomson-Houston  Co.   are   represented  by  branch  house 
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■under  the  control  of  technical  commercial  managers,  aided 
by  competent  staffs.  Each  branch  comprises  also  a  retail 
de^partment  replete  with  large  stocks  of  all  classes  of  elec- 
trical supplies.  Expenses  are  paid  by  retail  sales  and  small 
contracts  for  electric  light  and  wiring  installations.-  The 
bulk  of  the  stocks  are  on  consignment,  and  are  paid  for  in 
accordance  with  arrangements  made  with  the  parent  firms. 

It  seems,  that  with  the  exception  of  a  few  firms  in  this 
■country  who  manufacture  a  complete  line  of  electrical 
supplies,  the  branch  system  of  doing  business  would  be  in- 
■advisable  on  account  of  the  diversity  of  material  required 
to  maintain  an  efficient  stock.  An  easy  method  of  getting 
over  this  difficulty  would  be  for  a  number  of  firms  to  colla- 
borate for  opening  a  branch  and  subdivide  the  expenses  and 
profits  in  accordance  with  their  proportionate  interests. 

If  it  is  desired  to  cater  only  for  the  requirements  of  the 
various  Government  departments,  then  a  local  agent  residing 
^t  Cairo  is  all  that  is  necessary.  Here  it  may  be  stated 
that  all  Government  contracts  involving  machinery  to  be 
erected  entail  an  agent  with  a  local  address.  If,  on  the 
other  hand,  a  general  electrical  engineering  business  is 
sought  in  addition  to  Government  requirements,  an  agent 
carrying  a  complete  stock  of  supplies,  or  a  branch  house. 


The  representative  must  be  of  good  address  and  calcu- 
lated to  make  himself  acceptable  to  such  Government 
officials  as  he  will  interview  in  the  course  of  business. 
English  is  the  official  business  language  in  Government 
circles,  whilst  the  metric  system  is  principally  employed  for 
weights  and  measures.  A  knowledge  of  French  and  Arabic 
IS  also  necessary  in  Egypt,  the  use  of  the  latter  language 
being  absolutely  essentia!  in  the  Provinces. 

It  may  be  useful  to  terminate  these  notes  by  giving  some 
idea  of  the  present  situation  in  Egypt  as  regards  our  com- 
petitors. At  the  commencement  of  hostilities  the  British 
authorities  carefully  segregated  the  German  and  Austrian 
branches  from  their  parent  houses.  The  A.E.G.  agents 
discontinued  their  representation  and  opened  up  negotiations 
with  an  important  English  manufacturing  concern. 

The  management  of  the  Ganz  &  Co.  and  of  the  Siemens 
branches  was  taken  over  by  certain  of  their  English  and 
Swiss  employ(i3.  This  step  was  taken  with  the  approval  of 
the  British  authorities  who  exercise  control  over  their 
financial  transactions. 

(4oods  of  proved  enemy  origin  coming  into  Egypt  through 
neutral  countries  are  confiscated,  so  that  there  is  no  possi- 
bility of  stocks  being  replenished  from  sources  which  are 
prejudicial  to  British  interests. 


THE    USE    AND    ABUSE    OP    OILS    ON 
MINING    PLANT. 


By  T.  0.  THOMSEN,  B.Sc. 


■{AbHract   of  paper  read  before  the   Association   of  Mining 

Electrical  Engineers.) 
The  owners  of  many  large  plants  have  seen  the  advantage  of 
having  an  engineer  responsible  for  the  lubrication  of  their 
-engines  and  machinery,  and  in  plants  which  are  not  large 
enough  to  justify  the  employment  of  an  engineer  for  this 
particular  work,  it  has  been  found  advantageous  to  have  a 
Jubricating  engineer  to  inspect  the  plant  occasionally,  report 
on  the  lubricating  conditions,  and  offer  suggestions  as  regards 
-economy  and  saving  in  power. 

Many  imfwrtant  institutions  controlled  bv  Government  or 
large  concerns,  also  electric  supply  autlioritlcs,  when  inviting 
tenders  specify  certain  chemical  attribnt^-s  in  the  oil  Tliis 
practice  18  wrong,  because  chemical  readings  do  not  show  the 
lubricating  properties  of  an  oil,  for  the  reason  that  it  is 
possible  to  duplicate  a  high-grade  oil  on  the  basis  of  chemical 
tests  by  means  of  jin  imiK-rfectly  mauufactuied  and  inferior 
article.  Although  the  chemical  tests  mav  be  the  same  for 
the  two  oils,  the  results  can  bo  widely  dilTcient  in  actual  work 

J  he  only  accurate  way  of  tejiting  lubricants  is  to  try  them 
under  working  omditions,  where  they  are  to  be  actually  used 

llic  question  might  be  asked  whether  introducing  a" higher 
grade  of  oils  would  not  increase  the  total  cost  of  lubrication 
111  reply  expencnc/!  has  prove<l  that  in  a  l.irge  number  of 
plants  tho  costs  of  lubrication  over  a  period  may  even  be 
lower  than  with  lower  gradc«  of  oil  in  use.  In  other  cases  the 
ooet  may  possibly  work  out  a  little  higher,  but  this  incrcaaod 
cost  will  be  balanced  by  other  benefits.     It  is  hero  that  tho 


services  of  a  lubricating  expert  become  desirable.  Mo  should 
select  high-grade  oils  for  the  portion  of  the  plant  where  such 
oils  could  be  u.sed  U>  advantage,  and  if  the  lubricating  condi- 
tions are  not  favourable  to  the  introduction  of  high-grade  oil.^ 
he  may  suggest  ways  and  means  by  which  better  lubricating 
appliances  or  better  methods  of  handling  the  oil  can  be  intro- 
duced, so  as  to  make  the  introduction  of  better  grades  of  oil 
possible. 

When  talking  to  men  directly  interested  in  the  successful 
running  of  machinery,  one  is  often  assured  that  they  have  no 
trouble;  the  idea  being  that  the  machinery  is  operating  with- 
out any  unusual  heating  of  bearings  or  engine  parts.  In  many 
such  plants,  however,  the  mere  change  from  low-grade  oils  to 
better  grades  has  effected  a  saving  in  power  of  20  per  cent 
and  it  IS  now  realised  that  there  is  something  beyond  havinc 

no  trouble."  °    ^  n 

A  troublesome  bearing  in  nine  cases  out  of  ten  will  not 
indicate  that  the  oil  is  unsuitable,  but  that  some  mechanical 
detect  exists  m  its  construction.  It  is  not  an  occasional  hot 
bearing,  but  the  lew  degrees  of  unnecessary  frictional  heat 
that  are  wasted  m  hundreds  and  hundreds  of  bearings  that 
determine  the  real  standard  of  lubrication 

The  actual  testing  of  the  influence  of  better  lubrication  on 
the  power  of  mining  machinery  or  power-house  plant  is  a 
difhcult  matter,  as  there  are  so  many  other  conditions  that 
may  influence  the  results. 

By  means  of  accurate  temperature  tests  it  is,  however  pos- 
sible in  neariy  every  case  to  make  a  comparison  between  the 
lubricating  qualities  of  different  oils,  and  it  is  recommended 
to  make  such  tests  as  thorough  and  as  careful  as  possible  on 
specially  selected  important  bearings.  These  temperature  tests 
should  be  repeated  trom  time  to  time,  with  a  view  to  con- 
trolhng  the  quality  of  the  oils  in  use.  If  the  mechanical  condi- 
tions do  not  change,  the  rise  in  temperature  of  the  bearincs 
above  the  surrounding  atmosphere  should  remain  verv  nearlv 
constant.  •'  ' 

When  a  new  motor  exhibits  a  tendency  to  develop  heat  in 
one  bearing,  the  bearing  should,  of  course,  be  examined  If 
it  IS  found  m  good  condition,  the  cause  of  the  heating  will 
probably  be  found  m  the  thrust  of  the  armature  shaft  against 
the  bearing,  which  may  result  from  either  of  two  conditions  • 
J^irst,  the  machine  may  not  be  level  and  the  armature  shaft 
may  dip  towards  that  end.  Second,  the  magnetic  centres  of 
the  pole-pieces  and  armature  may  not  be  in  line 

Where  low-grade  mineral  oils,  or  oils  with  mineral  base 
but  compounded  with  animal  or  vegetable  oils,  are  emploved 
they  will  develop  gummmess  in  the  bearings,  and  necessitate 
trequent  cleaning.  Such  cleaning  is  unnecessary  when  high- 
grade  dynamo  oils  are  employed;  cases  have  been  known 
where  such  oils  have  been  in  use  for  years  without  anv 
necessity  for  cleaning  the  bearings  and  oil  wells.  However" 
it  IS  desirable  to  empty  the  bearings  every  three  or  four 
months,  and  put  the  oil  through  a  suitable  filter.  It  will  then 
be  as  g9od  as  new,  and  can  be  used  over  and  over  again 
being  mixed  with  a  little  fresh  oil  to  make  up  for  loss.  ' 

The  leakage  of  oil  from  a  ring-lubricated  bearing  may  be 
due  to  several  causes.  Sometimes  oil  leaks  through  the  hori- 
zontal keep  joint  of  the  bearing.  The  best  remedv  for  this  is 
to  place  a  lead  wu-e  as  packing  in  the  joint.  Bearings  on  large 
motors  and  generators  often  have  a  deep  groove  in  the  bottom 
half  of  the  bearing,  which  groove,  at  both  ends,  communicates 
with  the  oil  reservoir  and  returns  such  oil  as  may  have  reached 
the  joint  by  splashing  out  from  the  well  through  the  motion 
of  the  lubricating  rings. 

Sometimes  leakage  will  be  observed  along  the  shafting.  It 
IS  important  that  there  should  be  a  good  clearance  between 
the  outer  lip  and  the  shaft,  and  if  it  is  too  close  a  fit  it  should 
be  eased. 

If  the  oil  still  has  a  tendency  to  creep  along  the  shaft,  an 
oil-thrower  can  be  made  in  halves  and  fitted  on  the  shaft  or 
It  may  simply  be  a  piece  of  steel  wire  bent  round  the  shaft 
and  clinched  .so  that  it  will  keep  its  position.  Grooves  in  the 
bush  will  arrest  the  greater  part  of  the  oil,  whilst  the 
remainder  is  thrown  off  the  collars.  The  keep  may  be  fitted 
with  an  internal  lip,  which  prevents  oil  splashing  out  through 
the  joint. 

Ring  lubrication  is  very  effective,  as  the  oil  is  continuously 
lifted  by  the  ring  or  the  rings  over  the  shaft,  and  finds  its 
way  into  the  oil-distributing  groove,  whence  the  film  of  oil 
between  the  shaft  and  tho  bearing  is  kept  amply  renewed. 
Care  should  be  taken  that  the  oil-carrying  grooves  are  well 
lounded  in  the  direction  of  rotation,  to  "facilitate  the  entrance 
of  the  oil  between  the  frictional  surfaces.  If  the  motor  is 
built  to  rotate  either  way,  it  is  necessary  to  have  two  oil- 
carrying  grooves,  one  on  each  side  of  the  centre  line. 

Soinetiiiies  lubricating  chains  are  employed  instead  of  lubri- 
cating rings,  the  idea  being  that  tho  chains  touch  the  shaft 
through  a  longer  arc,  and,  therefore,  are  supposed  to  be  kept 
in  motion  more  surely  than  plain  rings.  It  must  be  remem- 
bered, however,  that  the  part  of  tho  chain  immersed  in  tho 
oil  bath  offers  greater  n^istanco  than  a  plain  ring,  so  that  in 
actual  practice?  there  is  not  much  difference  between  the  work- 
ing of  chains  and  the  workin^t  of  rings.  At  high  8peo<ls  there 
IS  tho  disadvantage  with  chains  that  the  links,  when  passing 
through  tho  oil,  churn  it  up.  Tliis  makea  it  more  difficult  to 
prevent  leakage  of  oil  from  the  bearings. 

S.ntisfactory  lubricjifion  of  dynamo  bearings,  i.e.,  cool  nin- 
ning  and  inappreciable  wear,  is  very  imiwrtant.  If  wonr  takca 
place,  this  means  that  the  rotor  is  lowere<l,  nnd  tho  magnets 
will  then  exert  a  pull  on  the  rotor  in  a  downward  direction, 
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which  further  increases  the  pressure  and  accordingly  the  wear 
of  the  bearings. 

The  question  of  the  internal  lubrication  of  steam  engines  is 
of  great  importance.  Nothing  is  more  capable  of  destroying 
the  good  effects  of  high-grade  cylinder  oil  than  applying  it  in 
a  wrong  manner,  or  through  unsuitable  lubricators. 

The  tallow  cup  still  usetl  by  some  firms  generally  feeds  the 
oil  direct  to  the  cylinder  or  to  the  valves,  or  to  both  places. 
When  the  tallow  cup  is  filled  with  oil  and  the  dose  thrown 
into  the  engine,  most  of  it  is  exhausted  at  once.  Then  the 
engine  runs  on  what  little  oil  may  be  left  and,  after  a  few 
minutes,  it  is  running  without  any  oil  until  such  time  as  a 
new  dose  is  given.  It  has  been  found  that  the  steam  itself, 
which  goes  from  the  steam  main  into  the  engine  and  touches 
every  part  of  the  frictional  surfaces,  is  the  best  medium  to 
carry  the  oil  to  the  places  where  it  is  needed. 

It  is  important,  however,  for  the  steam  to  be  impermeated 
with  the  oil.  This  can  best  be  done  by  the  use  of  an  atomiser. 
Pig.  1  illusti'ates  a  fonn  which  was  designed  by  the  author, 
and  of  which  about  10.000  are  known  to  be  in  regular  use.  It 
has  been  freely  copied  by  engine  builders  and  others,  not  being 
patented.     The  cylinder  oil  will  enter  the  spoon-shaped  open 


Fig 


end  of  the  atomiser,  which  is  placed  in  the  centre  of  the  steam 
pipe,  where  the  velocity  of  the  steam  is  greatest,  and  every 
drop  of  oil  which  appears  in  the  open  end  will  be  broken  up 
into  smaU  particles,  and  be  distributed  in  the  body  of  the 
steam,  making  the  steam  itself  a  lubricant.  The  steam,  on 
its  way  through  the  engine,  will  therefore  carry  along  particles 
of  oil  which  will  come  in  contact  with  all  surfaces  needing 
lubrication ;  and,  assuming  that  the  cylinder  oil  is  a  good  one, 
speciaUy  selected  for  the  class  of  work,  perfect  lubrication  will 
be  ensured. 

Where  compound  engines  are  lubricated  by  feeding  the 
cylinder  oil  into  the  high-pressure  steam  main,  it  is  quite 
evident  that,  as  the  oil  gets  thoroughly  broken  up  into  the 
steam,  the  latter  may  often  arrive  at  the  low-pressure  cylinder 
having  sufficient  lubricating  properties  to  effect  full  lubrica- 
tion. In  many  cases,  therefore,  it  fs  not  necessary  to  have 
oil  fed  direct  to  the  lower  stages. 

Where  superheated  steam  is  in  use,  it  is  absolutely  essential 
that  only  the  highest  grade  of  oU  be  emploj'ed,  also  that  the 
lubricator  should  be  of  a  first-class  make  of  the  mechanically- 
operated  forced-feed  type,  capable  of  furnishing  a  very  sparing 
and  uniform  feed  of  oil  into  the  main  steara  pipe,  the  oil 
being  introduced  into  the  central  flow  of  steam,  by  the  means 
already  mentioned.  The  characteristics  of  a  cyUnder  oil  for 
use  with  a  superheat  should  include  a  fairly  high  flash-point, 
and  no  tendency  to  carbonisation.  On  occasions  cylinder  oil 
has  been  used  for  superheated  steam  having  a  flash-ix)int 
lower  than  the  temperature  of  the  steam,  and  giving  good 
results.  This  may  appear  somewhat  contradictory,  but  the 
secret  is  that  the  flash-point  of  cylinder  oils  is  determined  in 
the  laboratory  under  atmospheric  pressure.  If  the  cylinder 
oil  were  to  be  tested  under  the  high  pressure  existing  in  the 
steam  pipe,  the  flash-point  would  undoubtedly  be  shown  to 
be  considerably  higher,  just  as  the  boiling  jxiint  of  water, 
which  at  atmospheric  pressure  is  212  deg.  F.,  increases  with 
any  pressure  above  that  of  the  atmosphere.  Furthermore, 
there  is  no  air  in  the  steam  to  affect  the  oil. 

Most  of  the  cylinder  oil  introduced  into  a  steam  engine  will 
be  carried  through  with  the  exhaust  steam,  and  in  the  case 
of  surface-condensing  engines,  or  where  open  feed-water 
heaters  are  installed,  there  is  a  great  probability  of  the  oil 
getting  into  the  boilers,  which  would  decrease  the  boiler 
efficiency  considerably,  and  increase  the  danger  of  boiler  ex- 
plosion or  furnace  collapse. 

Cylinder  oil  can  be  made  w-hich  will  separate  readily  from 
the  feed-water  in  the  hot  well,  presenting  itself  as  float  oil. 
which  can  be  skimmed  off.  Sometimes  feed-water  filters  are 
installed,  which  are  supposed  to  prevent  the  oil  from  getting 
into  the  boilers.  These  filters  are,  as  a  rule,  of  very  little  use, 
whereas  suitable-sized  oil  extractors  in  the  exhaust  steam  line 
will,  in  many  cases,  extract  nearly  all  the  cylinder  oil. 

Electrical  treatment  of  the  feed-water  will  extract  every 
trace  of  oil.  In  the  case  of  jet-condensing  engines,  the  possi- 
bility of  oil  getting  into  the  boilers  is  very  much  less  than  in 
the  case  of  surface-condensing  engines,  as  the  oil  is  mixed 
with  such  large  quantities  of  water. 


When  the  boiler  feed-water  is  hard,  and  softened  by  boiler 
composition,  and  the  boilers  "  prime,"  the  solid  matters  car- 
ried over  to  the  steam  engine  will  deposit  themselves  behind 
the  piston  rings,  in  the  clearance  spaces  of  the  cylinders,  and 
in  other  places,  amalgamating  with  the  cylinder  oil  and  form- 
ing dciwsits,  the  presence  of  which  is  often  put  down  to 
carbonisatiop.  of  the  cylinder  oil.  It  is  true  that  unsuitable  or 
low-grade  cylinder  oils  may  form  deposits  and  carbonise,  but 
in  many  cases  the  deposit  can  be  traced  back  to  the  boiler 
conditions. 

In  combined  reciprocating  engine  and  turbme  plants  it  is 
most  essential  that  the  highest-grade  cylinder  oil  be  used,  in 
order  that  the  quantity  of  such  oil  for  the  engine  lubrication 
may  be  cut  down,  to  reduce  the  chance  of  oil  being  passed  on 
to  the  turbine. 

In  the  forced  lubrication  system  of  high-speed  enclosed  steam 
engines  the  oil  is  forced  by  a  pump  under  pressm'e  to  all 
bearings,  draining  back  to  the  oil  suction  chamber,  and  in 
this  way  circulating  continuously.  Oils  for  this  purpose  should 
be  made  to  withstand  the  action  of  water  and  air,  and  must 
not  deteriorate  with  long  use.  Water  gets  into  the  crank 
chamber  owing  to  the  presence  of  Ul-fitting  glands  or  "scored" 
rods.  Where  the  rods  enter  the  crank-chamber  top,  scrapers 
are  preferable  to  soft  packing.  The  oil  which  is  carried  up 
from  the  crank  chamber  and  scraped  off,  together  with  the 
water,  should  be  drained  outside  the  crank  chamber.  Metallic 
packings  are  preferable  in  such  engines,  as  there  is  less  danger 
of   "scoring"   the  rods  than  with  soft  packing. 

The  oil  pump  should  be  of  ample  capacity,  so  that  the  pump 
pressure,  by  means  of  an  adjustable  relief  valve,  with  an  over- 
flow to  the  oil  suction  chamber,  can  be  kept  at  any  desired 
point.  Too  small  an  oil  pump  or  slack  bearings  decrease  the 
oil  pressure,  or  make  it  necessary  to  use  exceedingly  heavy 
oils,  which  oils  reduce  the  friction  less  than  might  be.  The 
oil  pump  should  be  placed  with  its  suction  strainer  elevated 
to  leave  room  below  for  the  water  to  accumulate.  Otherwise 
water  is  drawn  together  with  the  oil  into  the  pump  and  forced 
through  the  bearings,  which  may  cause  the  oil  to  thicken.  The 
crank  chamber  should  be  systematically  drained  at  suitable 
intervals.  Slightly  superheated  steam  is  an  advantage,  as  less 
condensation  occurs  in  the  cylinders;  therefore  less  water  finds 
its  way  through  the  glands. 

A  drain  cock  ot  preferably  li-in.  bore,  but  not  less  than 
1-in.  bore,  should  be  fitted  at  the  lowest  point  in  the  crank 
chambei",  and  if  the  water  can  be  drained  off  while  the 
engine  is  running,  this  should  be  done  at  frequent  intervals. 
Where  the  draining  cannot  be  accomplished  while  the  engine 
is  running,  it  should  be  done  before  starting  up  eveiy  time 
the  engine  has  had  a  rest. 

Every  plant  (this  also  refers  to  turbine  installations)  should 
have  a  steam  filter,  so  that  from  one  to  six  gallons  of  oil  per 
day  (according  to  conditions)  may  be  removed  through  the 
drain  cock  for  treatment  in  a  steam-heated  separating  tank, 
and  afterwards  in  a  good  filter.  The  purified  oil  should  be 
returned  to  the  crank  chamber  at  the  same  time  as  the  corres- 
ponding quantity  is  drawn  off  for  treatment.  In  this  way  the 
vitality  of  the  oil  can  be  maintained  at  a  high  standard.  If 
the  oil  tank  capacity  in  the  system  is  small,  it  is  particularly 
desirable  to  follow  this  treatment.  Sometimes  a  "  water-leg  " 
can  be  fitted  with  good  results  to  the  crank  chamber  of  a 
steam  engine  where  the  leakage  of  water  into  the  crank 
chamber  is  considerable. 

Only  small  tmbines,  from  5  to  300  H.P.,  have  ring-oiled! 
bearings;  larger  turbines  employ  the  circulation  system.  In 
the  circulation  system  the  lower  portion  of  the  governor 
spindle  drives  a  rotary  oil  pump,  which  takes  oil  from  the 
oil  tank,  and  delivers  it,  through  the  oil  cooler  and  oil-supply 
pipes,  directly  to  the  bearings,  or  to  an  elevated  tank.  If  more 
oil  is  delivered  to  the  elevated  tank  than  is  required  for  the 
bearings,  the  surplus  oil  overflows  through  a  pipe  into  the 
bottom  oil  tank. 

From  the  elevated  tank  the  oil  is  fed  through  the  distribut- 
ing pipe  into  the  various  bearings  of  the  turbine,  and  having- 
done  its  work  in  the  bearings — the  oil  throwers  preventing  the 
oil  from  creeping  out  along  the  shaft — the  oil  returns  through 
the  return  pipes  to  the  bottom  oil  tank,  through  the  strainer. 
The  main  bearings  are  frequently  cast  with  inside  cavities  for 
water-cooling  purposes. 

The  elevated  tank  is  only  used  in  very  large  installations. 
Generally,  the  oil  passes  from  the  oil  cooler  directly  into  the 
distributing  pipe ;  it  then  becomes  necessary  to  have  a  spring- 
loaded  relief  valve  in  the  delivery  pipe,  near  the  bottom  oil 
tank,  in  order  to  maintain  an  adequate  oil  supply  at  a  steady 
pressure.     The  surplus  is  returned  to  the  bottom  oil  tank. 

It  is  good  practice  to  insert  in  the  return  oil  pipes  eight-feed 
arrangements  by  which  the  actual  flow  of  oil  from  each  parti- 
cular bearing  can  be  examined;  frequently  test  cocks  are  fitted 
in  the  middle  of  the  bearing  tops,  which,  when  opened,  will 
show  whether  the  bearing  is  being  adequately  suppUed  with 
oil.  In  both  the  elevated  oil  tank  and  the  bott<im  oil  tank 
are  fitted  di'ain  cocks,  through  which  water  and  sludge  can 
bs  drained  away. 

The  oil  pressure,  where  the  oil  is  used  for  lubrication  only, 
varies  between  3  lb.  and  35  lb.  per  sq.  in.  Frequently,  the 
oil  is  also  used  for  operating  the  governor  gear.  For  this 
purpose,  oil  is  introduced  into  the  various  parts  of  the  governor 
gear  operated  by  the  oil  under  a  pressure  of  from  2.5  lb.  to  80- 
lb.  per  sq.  in.  If,  for  any  reason,  the  oil  pressure  falls  below 
that  require<l.  a  piston  in  the  governor  gear,  held  up  by  the 
oil  pressure,  falls  and  causes  the  steam  supply  to  be  shut  off. 
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Whore  an  oIovakHl  tank  is  oinployed,  sufficient  oil  is  iisuallv 
assured  to  lubncuto  the  turbine  for  at  least  30  minutes,  slioiilil 
the  oil  pump  fail  to  work. 

Where  turbines  are  lubricated  by  means  of  a  circulating  oil 
system,  the  oil  is  in  constant  circulation  and  comes  in  contact 
with  more  or  less  air  and  water.  In  pas.sing  through  the  main 
bearings,  the  oil  is  churned  with  the  air,  water  and  impurities 
present  with  the  result  that  the  oil  breaks  down  gradually,  due 
to  the  high  temperature  and  great  si>eed  of  the  revolving  shaft 
i  he  chief  c^iuse  of  water  leaking  into  the  oil  is  usually 
the  giiind  packing.  Steam  passes  from  the  gland  packings 
into  the  main  bearings  and  condenses  on  their  surfaces 
in  cases  of  exhaust  and  mixed-pre.ssure  turbines,  it  is 
particuarly  difficult  to  prevent  leakage  of  condensed  steam 
trom  the  glands  to  the  bearings,  and  the  engine  attendant 
should  use  great  care  to  keep  this  leakage  as  low  as  possible. 
Water  may  also  leak  into  the  oil  from  the  water-cooling  coils 
:n  the  oil  cooler,  or  from  the  water  jackets  of  the  main 
bearings. 

Where  leakage  of  water  into  the  oil  system  cannot  be 
avoided,  a  water-trap  consisting  of,  say,  4  ft.  of  vertical  2-in 
pipe  with  a  1-in.  drain  cwk  at  the  bottom,  and  fitted  to  the 
bottom  oil  tank  or  main  oil  return  pipe,  has  been  found  of 
great  service..  The  water,  circulating  with  the  oil  will 
separate  from  it  and  drain  into  the  trap;  once  there  it  cannot 
mix  with  the  oil  again.  This  water-trap  should  be  drained 
twice  every  24  hours,  letting  the  water  and  .sludge  ran  until 
clear  oil  appears. 

The  drain  cocks  on  the  oil  tanks  should  be  opened  before 
starting  up  the  turbine,  and  twice  every  24  hours,  to  remove 
water  and  impurities.  The  .suction  of  the  oil  pump  should  be 
from  4  to  6  m.  above  the  bottom  of  the  oil  tanks,  as  other! 
wise  any  separated  water  will  be  immediately  taken  ud  by 
the   pump,   churned    with    the   oil,   and   passed  info   the  oi^ 

SJ  StcIU. 

fiJn  H,  ^T"^,  practice  to  have  a  large  quantity  of  oil  in  cb-cula- 
tion,  with  large  oil  tanks  m  which   the  oil  has  time  to  rest 

coUe^nXZ^.''"''  "'"""'  '"*  ""''  '''''''  '"^P""'-^  '' 
The  continuous  circulation  of  oil  in  the  system  results  in  a 
final  breakdown  of  the  oil  itself,  due  to  the  action  of  heat 
moisture  and  air.  The  evidences  of  breakdown  are  incS 
in  viscosity  and  gravity,  the  development  of  considerable 
acidity,  and  the  deposit  of  sludge,  or  sediment.  The  length  of 
service  of  an  oil  and  the  character  of  the  breakdown  are 
dependent  upon  he  quality  of  the  oil.  An  unsuitabTe  on 
breaks  down  quickly  and  goes  to  pieces  badly.  A  high-grade 
wiVk^n/L""™".'  r°f  tie°s,  will  give  g,x.d  .Service  for  10,000 
woi king  hours  at  least;  but  under  severe  and  very  unfavour- 
able working  conditions    for  ,3,000  working  hours  at  most 

A  sample  of  broken-down  "  oil,  when  heated,  will  separate 
into  three  distinct  layers:  At  the  top,  clear  oil;  at  the  bottom 
clear  or  somewhat  cloudy  water;  between  the  two  a  S 
mixture  composed  of  a  number  of  indeterminate  elemen^s^ 
This  shme  represents  the  "  broken<lown  "  oil,  and  may  be 
due  to  its  unsui  ability  or  incorrect  manufacture  or  ZLmt 
cheniical  or  electrical  action  on  the  oil  in  service 
nl^^Jc  ?'''°.,   oil   accumulates  in    the    most    dangerous 

places,  namely,  the  oil  pipes  which  lead  the  oil  from  the 
distributing  pipe  into  the  main  bearings.  Partial  .strnnace  of 
the  pipes  may  result.  "  Broken-down  "  oil  als^  accumulat*^ 
a.s  a  shme,  on  the  water^^ooling  coils  in  the  oil^o^fei^hereb^ 
<lecreasing  the  efficiency  of  the  cooler;  the  circulktinc  od 
assumes  a  temperature  higher  than  the  normal  wWch  In 
extreme  cases  greatly  impairs  the  life  of  the  oil 

If      broken-down  "  oil  f<u-ms  in  the  oil  pipe  leading  to  the 

fnf:^,M''V  "'■'"*""''  "^"  «°^'"'™'"  «<>»■•.  the  govei-nor  may  stick 
and  fail  to  act;  in  cou.sequence.   the  turbine  either  will  sow 

ttnor^ma^^  ^'  "'  ^'"''^"""^'  '""^'''^   '°  spee<l  much   abovx 

cn^n';.f'''''i"''  "^  ""^  f^oyernor  gear  with  which  the  oil  comes  in 
contact  ,re  very  eerisitive,  and  the  oil  must  be  ab.solutely  c  ea 
and  of  high  quality  to  ensure  their  .smooth   working      Wi 

hvays'hil^'"  T^™''  *°^  ?\  *'^«-  ,''^'^'-'"«    temperatures      re 
diu.iys  high      The  rate  of  oil   oxid  .sat -m— genera t<Ml  bv    the 
grea     hcnt-is  thus  increased,  so   that   frequently  (he   Ifef 
an  ouinary  oil  ,n  a  turbine  is  only  a  few  months, 
for    M  hfnTtr  ••  ^.'^cty/^-fi'iPtiand  manufactured  .s,x>ciallv 

w^t^r  and  ow',-!  '""'•;■•  ''f^  "'^*""V''  ^^  '^^  Pro.sonce  of  air. 
..lf,!t         ■  ?,        "lip unties  than  ordinary  oil.     High-grade  oi 

nrey^nt'hi'^b^'.'  "'•'  '\  ""'  '^  '"'"'''^   *"  '^'•eakdown     "        w 
margin   of'ifrty.'""  '<'"^'^'-»t"'-^«  «"<!   "ill  provide  a  greater 
The   "make-up"  f„r  lost  oil,   due  to  leakage  and   vanoris. 

■    "^'hr'  uX'ne"■r]'"^*"  'V-f-*^  "r'  "P-nting  conJfilon; 
.,  '"n>i,ne,    and     when    high-gradp   o  s   are    used      this 

w:^king'7;^:mi;;;''^  ^""-r'""*  ^'  '^"""  *'-  -'"  *«  «"^«<^(^ry 

I  ,,  if   ,?   <""<^l'"    for   a    l„ng    tune.      When,    however     the 

ent  wit,  ;,.'''i'-i ■''•''■■'''''■'  '"'«  '"^''"  reached  entire  repla«.t 
men t  with   fresh  oil  m  recommended  "  I'lace 

When  starting  up  a  new  turbine  for  the  liist   time     there 

Z     u    "";'  .'•'■•^■'""■KP  with  new  oil.     Tlic  oil  taken  out  should 
Should   the  charge  „f  „il  firnt  rem.,v..d  f,„„i   (hr  (inhin,.  1„. 


badly  aflected  by  abnormal  quantities  of  impurities,  the  oil 
.should  be  heated  and,  after  separation  from  the  bulk  of 
iiiii)iiritics,  should  be  passed  through  a  g(K)d  filter  before  uso 
Alter  a  turbine  starts  running,  the  temperature  of  the  oil 
gradually  increases  and  finally  becomes  constant;  in  a  small 
turbine,  after  four  hours'  continuous  running,  and  in  a  large 
turbine  after  nearly  a  whole  day's  continuous  running 

J  he  bulk  of  the  heat  ab.sorbed  by  the  oil  is  removed  by 
means  of  the  cooling  coils  in  the  oil  cooler.  The  resultant 
temperature  of  the  oil  depends  partly  upon  the  temperature 
ot  the  cooling  water  used,  but  principally  upon  the  capacity 
and  size  of  the  coils  in  the  oil-cooler.  Where  the  main  bear- 
ings  are  water-cooled,  the  temperatures  are  lowered  about 
I'J  deg.  P. 

The  temperatures  are  very  important  in  Judging  the  effici- 
ency of  the  lubncation  and  cooling,  and  it  is  a  wise  precaution 
to  take  temperature  records  every  half-hour,  or  every  hour 
a.s  follows  :— («)  Temperature  of  each  main  bearing  (or  of  the 
oi  return  from  each  main  bearing).  (6)  Temperature  of  the 
oil  before  entering  oil  cooler,  (c)  Temperature  of  the  oil  after 
leaving  oil  cooler,  (r/)  Temperature  of  the  cooling  water  enter- 
ing oil  cooler,  (e)  Temperature  of  the  cooling  water  leaving 
oil  cooler.  If  any  abnormal  condition  arises  in  one  of  the 
bearings  or  in  the  oil  cooler  the  temperature  records  will 
immediately  locate  the  place  of  trouble.  By  introducing  high- 
grade  oils  where  lower  grades  have  been  in  use,  a  r^uction 
in  temperature  above  room  of  more  than  20  per  cent  has 
been  obtained,  all  other  conditions  being  the  same 

On  occasions,  oil  vapours  come  from  the  bearings  and  oil 
tanks,  notwithetanding  the  fact  that  the  bearing  temperatures 
are  quite  normal  These  vapours  are  drawn  into  the  electric 
generators  from  the  bearings  and  may  cau.se  disastrous  results 
1  he  cause  of  the  vapours  is  the  heavy  charging  of  the  oil 
with  tiny  air  bubbles,  due  to  the  high  speed  at  which  the  oil 
i.s  circulated  through  the  bearings  and  oil  pipes.  When  the 
air  bubbles  burst  m  the  bearings  or  in  the  oil  tanks  the 
resultant  very  hue  spray  of  oil  produces  the  vapours 

The  oil  will  be  found  creeping  over  the  outside  of  the  main 
hearings  and  the  turbine  frame  in  a  very  fine  film  and  the 
oil  loss  may  be  considerable  per  24  hours.  The  oil  return 
pipes  from  the  bearings  should  be  large  enough  to  cari-y  awav 
the  oil,  the  oil  foam,  and  the  oil  vapours. 

If  the  pipe  is  not  large  enough  for  this  purpose,  a  remedy 
t<>r  the  escape  of  od  vapours  from  the  bearings  is  secured  by 
the  addition  of  a  vent  pipe,  venting  the  oil  reservoir  of  the 
bearing  at  a  higher  level  than  the  original  pipe 

As  shown  m  the  preceding  paragraphs,  the  oil  used  in 
honzontal  steam  turbines  is  subjected  to  .severe  strain  The 
general  be  lef  among  engineers  in  the  past  has  been  that 
petroleum  lubncatmn;  oils  were  indestructible.  This  is  very 
nearly  true  in  practice,  where  the  older  methods  of  lubrica- 
tion are  employed.  Where.  ho^\ever,  the  turbine  is  lubricated 
by  means  of  a  circulating  system,  in  which  the  oil  is  forced 
to  the  beanngs  under  pressure,  thence  collected,  filtered 
cooled,  and  repeatedly  returned  to  undergo  the  same  severe 
service,  deposits  may  form,  due  to  the  breaking  down  of  some 
'^rtions  of  the  oil  from  the  following  causes:— (a)  Water 
Sc.hd  impurities,  (c)  Air  and  heat,  (rf)  Electric  action! 
[e)  Adding  new  oil. 

Water  has  an  emulsifying  effect  on  the  oil,  particulariy  if 
the  water  contains  impurities.  Where  considerable  quantities 
of  water  leak  into  the  system  and  emulsification  takes  place 
the  mixture  becomes  yellow  or  brownish-vellow  in  cblour' 
it  a  sample  is  taken  out  and  heated,  it  will  si-parate  into  clean 
oil  at  the  top,  more  or  less  milky  water  at  the  bottom,  and  a 
spongy  sludge  separating  the  two.  The  clean  oil  will  be  found 
d.arker  m  colour  than  the  original,  with  a  strong  characteristic 
odour.  It  will  h.ive  a  higher  visi-osity  and  will  contain  a 
percentage  of  petroleuin  acids  as  a  result  of  the  breaking  down 
of  the  oil  from  oxidation. 

These  petroleum  acids  mu.st  not  be  confused  with  .sulphuric 
acid  which  IS  sometimes  f,.und  in  mineral  oils  that  have  been 
treated  with  this  acid  during  their  manuf.icture.  Most 
cheinists  following  the  European  custom,  now  report  the 
acidity  of  u.sed  oils  in  terms  of  ".sulphuric  anhydride  (SOs)  " 
1  he  normal  alkali  use.l  is  of  such  strength  that 'when  2.5  cubic 
centimetres  are  requiwl  to  neutralise  the  ix-troleum  acids  in 
HK)  grammes  of  ,,,1,  the  result  is  expressed  as  "  1.0  per  cent 
in  t^rms  of  SO,,  nnd  this  equals  "7.05  per  cent,  5n  tenns 
ot  ol<MC   acid. 

The  petroleuin  acids  do  not  attack  the  metals  ordinarily 
i^r<l  n  the  eotistnHtK.n  of  steam  turbine  lubricating  systems 
but  they  do  slou;^y  dissolve  zinc  or  alloys  con.^isting 'largely 
..  that  metal,  llie  nature  of  the  .sludge  in  the  oil,  produced 
l>\  tlic  «ati;r.,  i.s  most  objectionable,  as  it  tends  In  cl<ig  the  oil 
stiamers.  oil  ,nlet«  to  (he  bearings,  and  oil  inlet  to  the  gover- 
nor, n.e  oil  pressure  also  will  be  reduced,  if  the  oil  pump 
r.iil.s  to  deliver  (lie  requisite  quantity  of  oil  because  of  the 
|>artial  choking  of  the  strainers  i  "  m   oi    uie 

Owing  (.,  the  high  (..mperad.re  at  which  (he  oil  passes 
hioiigh  the  circul.iting  .system,  (he  oxidi.sing  elTct  of  iiipuri- 
(les  su.h  as  iron  oxides,  dust  and  dirt,  ete,,  is  very  consider- 
aide  paiti.iil,-,rly  where  ordinary  oils  are  in  use,  ''Ilie  effects 
produced  an.  the  quick  darkening  of  the  ..olour  of  (he  o  a 
considerable  in,-,ea.se  in  visc.isity.  (he  pr-nliudion  of  a  large 
percentag,.  of  petr..l,.,„n  acids,  and  the  breaking  down  of  (he 
oil  from  oxidadon  'I,.-  „il  in  (his  condition  .smells  "burnt" 
?l,l!il  n"Ter  ""  "  •  ■■  ''''''"""  "'"'•''  ''''•-•''''  P'.riieularly  in 
'"   M.lditin,,.   if  ib.MV   is  even  a  slight  IcUag^  of   water  into 
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the  system,  the  oil  will  emulsify  badly,  owing  to  its  .already 
weakened  condition  from  the  oxidising  effect  of  the  air  and 
solid  impurities.  This  will  explain  why,  when  starting  up  a 
new  turbine  for  the  first  time,  emulsification  of  the  oil  may 
■K'cur  as  a  result  of  the  combined  effects  of  the  water,  air  and 
ilirt  present,  even  though  the  oil  may  be  of  high  quality. 

Occasionally,  the  inside  of  the  oil  tank  is  painted,  and  in 
iiioet  cases  the  oil,  in  time,  dissolves  and  decomposes  the  paint, 
with  the  result  that,  in  mixing  with  the  oil,  the  ingredients 
in  tbo  paint  cause  heavy  oxidation  of  the  oil,  and  in  the 
luesence  of  water  emulsification  takes  place.  It  is  better  to 
keep  the  inside  of  the  oil  tanks  scrupulously  clean  and  scraped 
free  from  surface  rust  and  dirt,  rather  than  try  to  cover  up 
the  bad  surface  with  a  paint  that  is  not  "  oil-proof." 

The  circulating  oil  always  contains  more  or  less  aii-,  and 
when  the  temperature  of  this  oil  is  above  normal,  say,  higher 
tlian  140  deg.  P.,  the  air  has  an  increasingly  strong  tendency 
to  oxidise  the  oil.  This  will  be  realised  when  it  is  remem- 
Itored  that  the  oil  film  in  the  bearings  is  very  thin,  and  that 
the  air  is  present  in  very  fine  bubbles,  which  are  intimately 
mixed  with  the  oil.  The  result  is  that  the  oil  darkens  con- 
siderably in  colour.  In  extreme  cases,  a  very  dangerous  black 
carbon  deposit  develops,  which  may  choke  the  oil  inlets  to 
the  bearings  and  cause  the  oil-worked  piston  in  the  governor 
.Ljear  to  stick. 

If  there  is  a  leakage  of  electric  current  from  a  direct-current 
generator,  the  current  will  pass  through  the  shaft  down 
through  one  of  the  main  bearings,  through  the  bedplate,  and 
up  through  another  main  bearing  back  into  the  shaft.  In  the 
case  of  an  alternating-current  generator,  in  which  the  magnetic 
field  is  out  of  balance,  a  so-called  induced  current  is  produced 
in  the  turbine  shaft. 

In  either  case,  the  oil  will  quickly  darken  in  colouj-,  increase 
in  acidity,  and  throw  down  a  deposit  which  will  coat  all  parts 
of  the  turbine  with  which  the  oil  comes  in  contact,  lodging 
particularly  in  the  oil  cooler.  This  deposit  is  of  a  fairly  hard, 
brittle  nature  and  of  a  dark  chocolate  colour;  it  is  exceed- 
ingly difficult  to  remove  and  is,  therefore,  vei^y  objectionable. 

The  remedy  is  to  electrically  insulate  one  of  the  generator 
main  bearings  completely  from  the  turbine  bedplate,  including 
the  connections  between  the  oil  pipes  and  that  particular 
bearing.  Such  insiilation  will  prevent  the  passage  of  an 
■electric  current,  and,  consequently,  the  formation  of  deposit. 

On  rare  occasions,  local  galvanic  currents  may  cause  corro- 
sion of  the  oil  tubes  in  the  oil  cooler,  or  of  the  turbine  shaft 
and  bearings,  and  even  corrosion  in  the  governor,  causing  the 
oil-operated  piston  to  stick. 

Where  practically  no  water  enters  the  circulating  system, 
and  where  there  is  practically  no  waste  or  leakage  of  oil,  so 
that  the  amount  of  new  oil  added  to  the  system  per  week  is 
very  small,  the  oil  will,  in  time,  become  very  dark  in  colour 
with  considerable  increase  in  acidity.  In  such  ca.ses  it  has 
been  found  that  when  adding  new  oil  a  dark  deposit  is  thrown 
down  throughout  the  system,  due  to  the  action  of  the  old  oil 
on  the  new :  and  more  particularly  is  this  the  case  with  heavy 
<iils  than  with  light  oils. 

In  reviewing  the  various  causes  of  the  formation  of  deposit, 
it  will  be  observed  that  decomposition  of  the  oil  is  invariably 
followed  by  a  darkening  in  colour  and  an  increa.se  in  the  per- 
centage of  acidity.  Therefore,  both  these  features  can  be 
taken  as  standards  by  which  to  judge  how  far  the  oil  has 
deteriorated ;  no  oil  should  be  used  in  a  turbine  if  the  acidify 
has  reached  0.3  per  cent,  of  petroleum  acids  in  terms  of  SOs 

Castor  oil  is  still  used  in  marine  practice,  and  also  in  case 
of  emergency  in  many  plants  ashore.  It  is  a  great  waster 
of  power,  increasing  the  oil  friction  about  100  per  cent,  above 
what  a  high-grade  engine  oil  will  produce.  Also,  it  produces 
a  gummy  deposit  throughout  the  circulation  system,  due  to 
oxidation.  On  the  main  bearings  of  a  steam  engine  where 
castor  oil  was  fed  through  an  oil-circulating  .system,  the  rise 
in  temperature  of  the  bearings  above  room  temperature  was 
17  deg.  P.  By  gradually  introducing  a  high-grade  engine  oil 
the  temperature  rise  was  reduced  to  8  deg. 

In  changing  over  from  castor  oil,  or  any  other  vegetable  or 
animal  oil,  to  an  oil  largely  mineral  in  character,  it  is  neces- 
sai-y  to  exerci-se  care  and  make  the  change  gradually,  as 
deposits  which  have  accumulated  fi'om  such  oils  are  loosened, 
and,  if  loosened  too  quickly,  cause  trouble. 

ITie  wear  and  tear  of  coal-cutters  is  vei^y  great,  due  to  the 
rough  conditions  under  which  they  usually  operate,  and  also 
ti>  the  fact  that  the  men  operating  them  do  not,  as  a  rule. 
give  the  attention  to  lubrication  that  is  really  most  necessary 
in  order  to  prevent  too  frequent  breakdowns.  As  a  i-ule.  the 
machines  require  two  different  fiils,  one  for  the  gear  ca.'ie. 
which  should  be  a  heavy  oil  which  does  not  leak  out  easily 
from  the  gear  case,  and  another  oil  for  the  motor  bearings,  in 
the  ca.se  of  electrically-operated  coal-cutters,  or  for  the  air- 
worked  engine  in   the  case  of  an  air-worked  machine. 

The  troublesome  bearings  to  lubricate  are  the  vertical  disk 
bearings  (di.sk  cutters),  the  long  .sleeve  surrounding  the  base 
of  the  bar  (bar  cutters),  and  the  bearings  supporting  the  chain 
wheel  operating  near  the  coal  face  (chain  cutters). 

Where  machinery  works  in  a  dusty  atmo.sphere,  dust  is  apt 
to  cling  to  the  oil,  and  for  this  reason  ring-oiling  bearings  have 
only  been  a  qualified  success.  Tlie  oil  wells  must  be  cleaned 
frequently  in  order  that  the  oil  may  render  satisfact<')rv  ser- 
vice. Oil  .siphons  are  easily  choked  by  the  dust,  hut  glass- 
bottle-needle  oilers  have  proved  verv  reliable  and  satisfactory 
in  a  good  many  cases.  They  are.  however,  liable  to  be  broken 
off  and  smashed. 


Lubricating  grease  is  frequently  used  either  through  Stauffer 
.screw-down  cups,  or  through  spring  grease-cups,  and  has 
given  good  sciwice  under  a  variety  of  conditions.  The  grease 
tills  up  the  bearing  completely  and  forms  a  protective  fillet  at 
either  end,  which  prevents  the  entrance  of  dust  to  the  bearing 
surface. 

There  is  a  marked  tendency  to  introduce  ball  or  roller 
bearings  for  colliery  screening  plants  and  the  like,  using 
grease  as  a  lubricant,  and  filling  the  bearings  completely  with 
grease,  so  as  to  prevent  the  entrance  of  dust.  When  oil  is 
used,  felt  dust-catchers  are  fitted  in  the  bearings  at  either  end, 
and  when  well  designed  are  quite  successful.  It  would  seem 
as  if  roller  bearings  or  ball  bearings  could  also  be  introduced 
with  advantage  for  coal-cutters  in  connection  with  the  bear- 
ings particularly  exposed  to  coal  dust. 

It  IS  probable  that  w'ithin  a  few  years  transformers  will 
undergo  material  improvements  in  design.  The  troubles  that 
have  been  experienced  in  the  past  with  sludging  of  the  oil 
used  in  transformers,  or  the  "  burning  out  "  of  the  coils,  have 
largely  been  due  to  the  fact  that  the  transfonners  have  been 
exposed  to  the  open,  allowing  impurities  of  all  kinds  to  enter 
the  transformer  casing  and  mix  with  the  oil. 

Furthermore,  transformers  have  been  worked  more  con- 
tinuously at  their  full  load,  and  at  higher  temperatures  than 
was  the  case  formerly  when  the  electric-lighting  load  was  the 
chief  factor  to  deal  with,  allowing  the  transformers  to  have  a 
rest  and  cool  down  between  the  peak  loads. 

Transformers  are  now  being  made  with  "breathers" 
attached  above  the  oil  level,  provided  with  traps  to  extract  the 
moisture  from  the  air  which  is  inhaled  as  the  transformer 
cools  and  the  oil  shrinks.  In  other  cases  an  expansion  chamber 
is  provided,  in  which  the  oil  can  expand  or  contract,  but 
where  no  new  air  is  introduced  during  the  normal  operation 
of  the  transformer. 

Not  counting  the  cases  where  sludge  has  been  produced 
by  impurities  mixing  with  the  oil  (open-type  transformers), 
or  where  the  sludge  has  been  due  to  bad  insulating  material 
(which  has  been  affected  by  the  oil),  the  deposit  produced  by 
.sludging  is  always  the  result  of  oxidation,  and  has  only  taken 
place  where  the  working  temperatures  of  the  transformer 
have  been  above  a  certain  critical  temperature,  which  critical 
temperature  is  different  for  different  oils.  For  these  reasons 
it  is  obvious  that  if  the  transformer  casing  is  hermetically 
clo.sed,  and  no  renewal  of  air  can  take  place,  the  danger  of 
sludging  will  be  very  greatly  minimised. 

As  to  general  characteristics  of  transformer  oils,  they  should 
be  possessed  of  good  dielectric  strength  and  high  specific 
resistance  in  order  to  perform  their  functions  as  insulating 
mediums.  A  low  visco.sity  is  always  a  great  advantage,  also 
a  great  coefficient  of  expansion,  as  these  two  features  com- 
bined mean  quick  circulation  of  the  oil.  enabling  the  heat 
from  the  windings  to  be  dispersed  quickly  into  the  body  of 
the  oil,  and  finally  to  the  transformer  casing,  from  which  the 
heat  eventually  radiates  into  the  surrounding  air. 

As  regards  oil  switches,  the  conditions  in  d.c.  switches  are 
much  more  severe  than  in  a.c.  switches.  The  desirability  of 
low  viscosity  is  obvious  for  switch  purposes,  as  the  more 
mobile  the  oil,  the  quicker  will  the  arc  be  quenched.  The 
oil  should  produce  as  little  carbon  as  possible,  and  oils  in 
which  the  carbon  quickly  flocculates  and  sinks  t>o  the  bottom 
are  to  be  preferretl  to  oils  in  which  the  carbon  is  kept  more  or 
less  floating. 

It  is  important  that  the  oil  level  should  be  kept  hJgk  i> 
the  switch  case,  covering  the  contacts  to  a  sufficient  depth,  so 
that  even  with  the  strongest  current  there  is  no  chance  of  the 
spark  breaking  through  to  the  surface  and  igniting  the  gases 
that  may  be  present.  With  reference  to  this  latter  point, 
the  ventilation  of  the  switch  case  is  important,  and  it  is  also 
important  that  the  switch  case  should  be  kept  as  full  of  oil 
as  possible,  leaving  a  minimum  space  for  the  gases  to 
accumulate. 


Electrical   Trades  Benevolent   Institution. — In    a 

circular  letter  the  PreBident  of  this  Inatitntion,  Sir  Darid 
Salomons,  informs  its  friends  that  owing  to  the  war,  the  annnal 
Festival  of  the  Electrical  Trades  Benevolent  Institution  will  not 
be  he'd  this  year.  As  the  cancellation  of  the  Festival  deprives 
the  fund  of  its  chief  source  of  income  at  a  time  when  very  heavy 
demands  are  made  upon  its  resonrces,  the  Committee  appeals  to 
subscribers  to  renew  their  contributions  upon  an  even  more  liberal 
basis  than  in  past  yearn,  and  expreesea  the  hope  that  the  urgency 
of  the  claims  made  upon  the  fund  will  bring  a  large  influx  of  new 
subsoribers.  It  ia  snpgeated  that  subacribers  should  add  to  their 
usual  donations  the  guinea  which  would  otherwise  have  been  spent 
upon  the  ticket  for  the  Festival.  Whilst  admitting  that  many 
calls  are  now  being  made  for  benevolent  purposee.  Sir  David 
Salomons  pointa  out  that  thia  appeal  ia  beiner  confined  to  thoae 
who  are  actually  engaged  in  the  electrical  industries,  and  ia  made 
on  behalf  of  fellow  workera  whoae  needs  are  great  and  increaaing-. 
We  cordially  recommend  the  matter  to  the  notice  of  our  readers, 
aaanring  them,  with  the  confidence  born  of  peraonal  knowledge, 
that  the  Inatitntion  ia  in  every  way  worthy  of  their  support,  and 
that  the  continuous  demands  that  are  now  being  made  upon  its 
fnnde  render  it  an  urgent  neceeaity  that  those  funds  ahould  be 
greatly  Increased, 


288 


THE    ELECTlilCAL    KEVIEW.     [Voi.  77.   No.  1,970,  Aoonsx  27, 1915. 


NEW    PATENTS    APPLIED    FOR.     1915. 

(NOT    YET    PUBLISHED). 

Compiled  expressly  l,.r  ihis  journ:il  by  Mkssks.  W,  V.  Thompson  &  Co  , 
tlcclnc.ll  l';itcnl  Agents,  285.  High  Holborn,  London,  W.C.  .nnd  at 
Liverpool    and    Bradford. 

..ugutfi..h:'fc;l;pia'3    '"'    "■'■■^■'"^    tclography."      C.    V.    A,    G.    M,T,„.t... 

n.t"'*?7"  ",EI<^'-"'i':''y  distributing  networks."  M.  Hochstautek.  Aucust 
9tn.     ((  omplete.)  » 

<},l'*^,?~'  "  •'^."""■■"''Jg-':"''''^"'  motors."  Bkiush  Thomson-Houston  Co., 
LTD.   (Oener.ll    tlectric   Co.,  United   Slates).     August  9th. 

ir}rb*^i\  ".^^"''  ■■esistancc  (or  use  with  electric  pedal  switches."  K.  Boscii 
Sr^'h  l^Vfr  ^"'-  ?"'i^"^  .application  on  2,336/15.  Convention  da  e 
July  .flith,   1914,  Germany.)     (Complete.) 

\ui,fJ*'Q,h"'^,f"''"'°"';'''''""!,''    machines."     U.S.    Light   &    Heit   Corporation. 

August  9th.     (Convention  dale,  August  14th,  1914,  United  States.)     (Complete  ) 

11,511      "  Leclanche  cells,   and  methods  o(   and    means  (or   resuscitaiine  the 

(SpreM  ■■"PP^^'^""''  exhausted."    J.  T.  Fahv  &  A.   E.  Otwav.     August   9th. 

...f^'^P"  "r?'l-"'''^  connections  (or  electrically-heated  irons  and  the  like 
utensils."     C.   Kretz.    August  9th. 

uif'™^'    A  '^■'""'^cture   of    incandescent    electric   lamps."      British   Thomson- 

HOCSTON  Co.,  Ltd.   (General  Electric  Co.,  United  States).     August  10th 

10th  "  ^'^'"""y  operating  alarms  and   signals."     J.   R.    Qua.n.     August 


F.  K. 


X-rVkw^o  'T''^''"."in"u°'  ""<'a™P'='f  or  sustained  electrical  oscilh 
\  REELAND.    .'kugust  10th.     (Complete.) 

11,566.  "  Explosion  engines  with  dynamo-magnetic  ienition  "  Snc  Avr^v 
mu,%\rTr:Z'',  feo^i-pTel?^)-  ■'"^"''  10th.Sconveli'rdate,'s%,f,:;?^r 
^^11,568.     "  Electrical    transformers."     A.    SCHAiNNING  &    G.   Harlow.     August 

11,598.    "  Electrical  transmission    gears."     R.    E.  Raven.     August    11th 

B^ST;;^rio°L<^t^!^{:^'n-  w.\.  ^-z^..^^  ^- 

A.^eI^- .Aug^t'^X"'    '-"'""""     ^^'■"    At^ioMATio    Telephone    Co.    &    \\-. 

ci^S.  ;cjn:rpsr?sr^„i;:^i^^:"  ,^:%,;[—-»~ 
og^ugus^^S2!r^^*en;i^:;Ltr'^^uri;h,^^-^-.,,!^T-[S^ 

11,690.     "  Electric    regulator    or    pm-prnM  "     n     r.     ti  .     t, 
13th.     (Complete.)  governor.        B.   O.    Holm-Hansen.      August 

]]i]l'    ".  l^""""  e'""'"<"-s-"     D.  St;c„osiAWER.    August  13th. 
meth^f-  of   mWactuHn'rthe    '7    "--"""g-in^'-ments    and     the    like,    and 
(Genera,   E,e"tr.""'Sru"n^it^'d%?ars-).     ^:^!:' llr"""""''""'   ^°"^-- 

(ciSiio:^:rJary'2Lt:'^J:;   &'staL)?'-(gi:^le.er^"^'    ^"• 

H^js  cc^f^^c?L-rslct^^  dt' c^itT^;!;:;).  -^^^i^  ^^r^- 

11,7-6.     "  Telegraphic    transmitting   apparatus."     F.    B.    Dahl.      August  14,h. 


PUBLISHED    SPECIFICATIONS. 


1.SX4. 

a^lfv^r^^-nat^^-j^^i^o-fk^i^-  -  ^  — 

E^Jc&r^—-     -VEMEN^    0P^AN^,N„    OR     ™_E    IN 

Janu'ffy  i?,;^-"'""    ^°-™--    -    E"-R,c    Raiewavs.        K     Z     Kando 

•-K!^r"-=^""  -  ,-S,Te^^^Hlec.ric  Co., 
Janu'afy  sfs"™"  ^"""-"o--  Van  Raden  &  Co.,  Ltd.,  and  M.  Met. 
arfefh.    ""'■•""^■''^  °f   Incandescent   Electric  Lamps.    C.  Gladitz.     Febru- 

NA?fN'.^u''r«T"\°\.^„'-.Ta;^,„^--pXlary"-^^^  '"^   '•-"-"«   -  Alxe.. 

ofSo  ^rTitS"  ';lir„;'e°n';"?c°hu.'kfrtrk?£  ^rT-^"''  ^'^-^  «- 
lion    lo   1,716/10.)  ><^ns  .icnu.kirtwerke  Gcs.).     hebruary   12th.      (.Wdi- 

Re1cfFebr':iIrTie'h™""~'^    ''^^'^"   ""'    "-'^"^   "■>   F'«   AURMS.        O. 

C•o'■?re4lrS^ik";'■k^■;"c^;^   rrm^-'^B'^lin'e'rr"-/?  h'''^"='"'r.  ^^    ^^^-'^ 
A  tvi      i-.b™.  vurm  J.    Derliner).      rcbruarv   18lh 

*.iU.      LLECTHICAHV-DKIVEN      V'FUirira  I;  ,-        ,    ■" '    ■'°'"- 

(Addition  lo  963/14.)  vehicles.       K.     von      Kando.        February     18th 

and'  R.'  I'ohl.  "Feb'rllary  "wth'  *'°*°'"'-  ''•'wnix  Dynamo  Manufacturing  Co 
^J.342.    ELECTRIC   Motors,     e.   K.    Kennard.     March   23rd.      (Octobe.    23rd. 

.Sr.VTfN'?AND'"sp«Kmr'^"'S.?  ''?■"  T«I.I^..OKE  INSTALUTIONS  WITH  SEPARATE 
6.IJ.  W13.  "r.'Z'l'i  a'^Sn  no.'Tramed."""''"  ^'"-  °"'  "4  6.h  (May 
Ba";fA.  0."vorB.4;;rl<^.?'Jn7v,.Hnk;;'"f  m'™„'i.°"  R'-^'-^ATino  TH.M. 
December  2«,h.      (Divided  .Z-1?,4i7?f^',"'S''*o,:«   I'a?,";^"™'-     ''   ^^'"""" 

''r';-"-'"'™"'    ''"'<'^c°LA""'"'rn»""  R'A'D,O.T,",T„'ATr     "JJ^T"'"     ^"""'^ 

14  7«        ■"^"■'••"'"°"    <*■""'■='"  M,ir'i°di  GbT    May     8,h      «""'-«^""0''V. 

-n     f  El    r-",-  --"OS  ...    .  J,,.     ,    „     ,„„^^.,^,,_ 

S:inrH.'rS":L:j,T7..^}.r,T  .,n!?'f' «"«"    «^^;    -^^   »■    "--House,    W. 

y*;^;|^..;i''R^.^RS,^-:ir""^z^.^^^^^ 

Jul)  23rd.     (August  16lh,  I9I3 )  vulknn       Ma«chinen(obrik»   AkI.   Ge.. 

Ji'^i^r  'rE"":>r,c*jr,  'a:;""""""  ""•  "*■'*"  ca.ruo,  door,  and 

July  26        (Augu.i  Will,  Jgis,    '""   '^"'""i".     BUnIc  &  Rcmmler   (Arm  «() 


>>r.uiLate,    l.tl.     July   29lh.     (Cognate   application,  23,167/14.) 

Sir*'vfr^''x'''"",'"''"'     "^BCHANISM    SLUTAHIE    POR     STARTING     ElKCTRIC     M0T0R8. 

.\ugu^'l«;   '^'■"""°"«'   Whilworlh    *    Co..    Ltd.,    and   W.    H.    Waddingham: 

18353.    STARTEiS  foR  ELECTRIC  MoTORS.    Siemens  Bros.  Dynamo  Works  and 
I..   Schupp.     August  7th.     (Addition  to  6,514/14 )  y  lamo  worKs  ano 

U-rifAts'^'''if.!!„lTlV  L"'y"''l^°A  P'«'T'^""«=   Electrical   Circi^its   ani> 
IRT^r    r-  Schuckertwerke    Ges.     August   8th.      (August  21»t,   1913.) 

liued'staM""  August'nlh.''    ■'"o'— """^'"n    <=»•    (General     Electric    Co.. 
(re?4fn>og'r";T'Ge''so"''se;Ser°"24.h'"''''''=   T"^'^'"""''       ^-    ^-   "loxam. 

M.^S;  ^.Z7°';urTng't^oT"s«t  lir'  '^'"'"^  '^»-  '-"'■  (^■"'"■ 

H.'Grossman""octobe'-r"ist""   '-""-"""^   "™'"  ^°"   '^"^^^"^  P-'^^"- 
21,643.      ELECTRICALLV-OPfRATED    ALARM    DEVICE    FOR     L'SE     IN    CONNECTION     WITH 

Door  Locks  and  Catches.      T.  Kerr.     October  28th.  '-o'-nection    will. 

Tht'™JfnH°'",'""'';^"°",^V''°;~'"-^   "f    Dvnamo-electrio    Machines.       Briti,!, 
l^hrmson-Houston   Co.,    LtJ.    (General   Electric   Co.,    United   States,.      October 

31,766.    Electric  Concertina.    .\.  \V.   M.   Holt.      October  SOih 
33,150.    Electric  Water-iieater.    J.   F.   Wheclock.    November  6th 
Nc^^er  ft""""'  '^"^"^"^x"'^''^-      O.  Imray  (Siemens  Schuckertwerke  Ges.). 

32nd.''tFeb't"ar';"2"d,'l9H.r""  ^""""  "°'°'''-      ■"•  '''    '''''''■     °"^'"''- 


X81S. 

anV"Halse''AkrGes'5'.'"januarv"21sI''''"°'''  ^"^^"^-  °-  """>  (Piemen, 
mf)^'     E"-""""-"™"''   CnLLS.       c.    Stille.      February   8th.      (February   6th, 

0.^f^^;ayTst:mer  a'^il'rske'!.r'G^es'^."-S,^Lf  ir'^  "^"■'^"  ■"^•^-• 

(wS„i^:??^:^c^rF^^-9;^.^'^dS  t^s^^is,''"'''^  ^°-  ^"'• 

El^e'^L  cl"Al'iV"'''l  'T  J"'  '■"/'P""''"'  Sparkless  Interruption  op  a» 
tLLCTRic  Current.      Fried.  Krupp  Akt.  Ges.     February  16th.     (February  19th 

ANi'^{e;REfT^^Ap7ALTi^rKLXs"^"x:"^%5isZ"°'^FXufr^^^?;r""« 

-Marcf  ■l97h""rMarc'h"l4T'^f914  ,E'^'"-'«'>--'e  Spezialkonstruk.ion^n  Ges. 
(MafJh-SoThf "ISUO""''    °'    ^""^    "■*^-^-       -^^    ^-    T'g-''"'-      M"'h    30th 

6  805.  Apparatus  for  the  Electric  Transmission  op  thi  Energy  op  a  Hpa» 
Motor  TO  THE  Driving  Wheels  op  a  Vehicle  or  the  like  P?BnL  M^r 
bth.     (Divided  application  on  10,275/14,  April  25th.)  '^ 

7.963.    Telephone  Instruments.     G.  G.  Turri.     Mav  28th.     (June  1st    1914 ) 


Utilising  Scrap  IVickel  Anodes.— The  loss  on  sale  of 

wom-ont  anodes  has  always  been  a  weak  point  in  the  electro- 
plater  s  balance  sheet.  Due  to  a  variety  of  canses,  the  anode  rods 
or  plates  dissolve  more  or  less  unevenly  so  as  to  become  unsafe  for 
use  long-  before  the  weight  of  metal  has  been  reduced  to  the  limit 
theoreticaUy  imposed  by  consideration  of  current-carrying  section 
and  active  surface  area.  The  metal  in  the  "  worn-out  "  tnode  is 
every  bit  as  good  as  that  already  dissolved  away,  but  the  scrap 
price  obtainable  for  it  is  only  about  half  the  price  per  lb  for  new 
an<5de  metal  By  invertinjr  anodes  after  they  have  been  in  use  for 
a  time,  somethiDfr  can  be  done  to  even  out  the  dUtribution  of  wear 
bat  a  biff  wastage  still  occurs.  Attempts  have  been  made  in  the 
past  to  hold  together  a  number  of  pieces  of  scrap  nickel  anode  by 
dnlliner  them  and  pressing  a  lead  "rivet"  through  the  holes 
Sometimes  the  result  is  satisfactory,  but  more  often  it  is  not,  since 
dependence  has  to  be  placed  almost  entirely  on  the  lead  rivet  for 
interconnection,  and  imperfect  contact  means  more  or  lees  of  the 
built-up  anode  being  ineffective. 

The  exact  form  of  the  anode  is  unimportant.     All  that  is  neces- 
sary is  that  it  should  be  of  sufficient  superficial  aie»,  electricaUy 
continnouB  throughout,  and  free  from  any  metal  setting  up  loc^^ 
electrolytic  action  or  (which  would  be  more  serious)  dissolving  in 
preference  to  the  main  anode  and   contaminating  the  deposit  on 
the  work.     A  certain  American  plating  firm  practises  a  method 
which     19     at    once    simple,    ecDnomical,  and    electrochemically 
unobjectionable.     Bar  anodes  of  elliptical  section  are  used  in  the 
first  place,  and  when  these  become  broken  or  too  reduced  in  area, 
a  number  of  those   most  worn   are  welded  together  to  form  an 
electrode,  which  is  just  as  effective  as  a  new  bar.     The  brass  hooks 
used  to  suspend  the  anodes  in  the  first  place  are  melted  out  of  the 
ends  of  the  scrap  by  aid  of  an  oxy-acetylene  flame,  which  is  then 
used  to  weld  together  as  many  pieces  of  scrap  nickel  as  may  be 
neceseary  to  form  the  equivalent  of  at  least  one  new  bar  anode 
U-,    u  "  r<"1""'«<'.  the  pieces  of  scrap  being  easily  fueed  together' 
while  holding  another  piece  in   the   welding  iUme  for  "filling" 
purposes.     Sj  long   as  the   joints  are  sound,  their  appearance  is 
quite   immaterial,  and  no   particular  skill  is  required   to  do  the 
work      Between  100  and  160  cb.  ft.  each  of  oxygen  and  acetylene 
m  sufficient  to  weld  up  a  hundredweight  of  scrap  bar  anodes  the 
time  required  being  six  or  seven  hours.     The  coat  of  renderirg  the 
so-ap   at   for   ro-use   is  somewhere  about  .Sd.  a   lb.,  and  the  effect 
of  SI  doing  IS  to  double  the  actual  value  of  the  metal  by  convert- 
ing It  m   effect,  to   now   metal.     With  anodes  at  .Hs.   a   lb.    there 
should  be  a  net  gain  of  at  least   Is.  3d.  a   lb.  on   all   scrap  welded 
up  lor  re  iiso.     Only  a  negligible  amount  of  meUl  need  be  sold  as 
scrap   and  the  process  certainly  deserves  to  be  generally  knoirn 
and  adopted,  for  no  spooial  oquiptnont  or  training  U  required  to 
put  It  into  practioo,  and  just  at  present,  in  particuUr,  any  moans 
or  rodacing  the  consumption  of  new  metal  is  of  partionUr  import- 
ance, owing  to  high  prices  and  delay  in  delivery 
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To  the  man  in  the  street,  a  coal-owner  is  a  very-much-tO' 
be-envied  person,  and  without  doubt  there  are  very  many 
lucky  individuals  drawing  handsome  incomes  from  coal 
royalties,  the  coal  having  been  discovered  on  their  property 
by  accident,  or  by  some  other  person  or  persons  risking 
their  money  in  boring  operations  to  find  it.  The  owner 
of  the  coal  does  nothing,  risks  nothing,  to  obtain  the  coal, 
but  he  may,  and  often  does,  put  certain  restrictions  and 
conditions  on  those  who  do  take  the  risks.  In  effect  the 
coal-owner  really  and  truly  "  gets  something  for  nothing." 
We  agree  with  the  man  in  the  street  that  it  does  not 
seem  right — to  the  collier  working  at  the  coal  face  it 
seems  a  "  damnable  wrong  " — but  it  was  ever  characteristic 
of  the  British  love  of  justice,  that  whatever  it  allowed 
to  be,  became  a  right  to  the  individual,  and  while 
most  of  us  may  bemoan  the  fate  that  made  us  into 
common  individuals  instead  of  eoal-oivners,  we  have 
the  good  sense  to  bow  to  the  force  of  circnmstances  and 
not  to  begrudge  the  coal-owner  his  good  luck.  There 
are  other  coal-owners,  however,  who  bought  the  rights 
to  the  coal  royalty,  and  they  are,  therefore,  in  quite  a 
different  category  seeing  that  they  have  invested  capital, 
and  we  suppose  even  the  miner  would  admit  the  right 
of  such  an  owner  to  charge  a  royalty.  He  (the 
miner)  would  admit  the  right,  but  possibly  only  on  con- 
dition that  he  could  have  a  satisfactory  answer  to  the 
Socialist's  poser,  "  Where  did  he  get  his  capital  ? " 

The  colliery  owner,  however,  is  in  a  very  different 
position.  He  does  not  own  the  coal — he  works  it.  He 
risks  his  capital  in  sinking  shafts,  putting  np  plant,  buying 
wagons,  and  laying  railways,  to  enable  him  to  get  at  the 
coal,  bring  it  to  the  surface,  and  deliver  it  to  the  conscmer. 
In  this  respect  colliery  ownirg  is  not  different  f rem  any 
other  industiy,  except  that  perhaps  there  is  a  gcod  deal  more 
risk,  and  there  is  certain  to  come  a  day  when  the  yield  is 
ended.  A  new  mine  in  a  new  coalfield  will  attract  much 
capital,  and  for  the  first  years  may  give  big  returns— but 
there  is  sure  to  ccme  a  time  when  costs  increase  and  the 
yield  becomes  less.  There  may,  however,  still  be  much 
valuable  coal  to  be  obtained — and  in  the  days  in  which 
we  are  now  living  coal  is  as  good  as  gold — but  is  it  to  be 
left,  and  finally  lost  to  the  nation,  simply  because  the 
colliery  owners,  owing  to  the  increased  cost  in  obtabing  it, 
cannot  sell  it  at  a  profit  ?  The  old  coalfields  are  always 
in  competition  with  the  new  coalfields ;  the  old  nearly 
worked  out  colliery  is  struggling  against  the  competition  of 
the  new  up-to-date  pit,  fitted  with  its  fine  modern  plant. 
The  owners  of  the  old  pit  would  like  to  make  improvements 
to  reduce  their  costs— their  own  capital,  however,  is  locked 
up  in  the  old  pit,  and  they  cannot  obtain  new  capital.  Who, 
in  fact,  is  going  to  put  good  money  into  an  old  concern  ? 
Only  a  fool. 

The  miner  works  at  the  face  of  the  coal  usually  on  a 
piece  rate  of  so  much  per  ton.    Much  of  the  work  he  does 
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might  be  done  with  the  aid  of  machinery — but  this  involves 
<5^ital,  which  the  old  mines  cannot  obtain.    It  matters  little 
to  the  miner  to-day  whether  the  pit  he  works  at  is  an  old  or 
a  new  one  ;  years  ago,  in  the  days  when  the  miner  was  an 
individual,  it  did  matter.    There  is,  however,  an  end  to  the 
days  of  the  individual,  and  now  the  individual  miner  has 
become^merged  in  a  mass  called  a  Union.     The  Union  has 
•"  leaders,"  who  do  what  the  mass  tells  them  to  do.     These 
leaders  become  Members  of  Parliament,  and  finally  get  the 
•ear  of   the  Government ;  and  the   Government  calls  them 
fine  fellows,  and  gives  them  all  they  ask  for.     They  ask  for 
■an  eight  hours'  day  ;  they  get  it.    They  ask  for  a  minimum 
wage  ;  they  get  it.     The  wealthy  owners,  with  a  prospect  of 
2a.  a  ton  profit  can  pay  it,  the  poor  owners,  with  a  profit  of 
3d.  per  ton  -How  can  they  pay  it ';      Only  by  raising  the 
price    of    coal,    which    allows    the    poor    owner   to    exist 
and  the  wealthy  owners  to  do  better  still.     The  miners  see 
reports  of  big  dividends  :  small  ones  have,  of  course,  abso- 
lutely no  interest  for  them.     They  again  instruct  the  leaders 
to  ask  the  Government  to  give  them  a  still  higher  wage,  for 
now  it  is  becoming  the  custom,  not  for  miners  and  owners 
to  settle  their  differences  between  them,  but  for  the  miners 
to  appeal  to  the  Government  to  force  the  owners  to  give 
them  their  demands. 

War  breaks  out,  every  ounce  of  coal  is  wanted,  thousands 
of  miners  are  in  the  trenches  risking  their  lives  for  their 
country,  yet  we  have  the  miserable  and  disgraceful  spectacle 
of  miners  at  home  seizing  the  opportunity  of  the  country's 
peril  to  extort  greater  demands  from  the  coal-owners.     We 
are  in  agreement  with  the  Times,  that  unless  we  are  to 
suppose— and  it  is  unthinkable— that  these  men  actually 
■desire  to  help  the  enemy,  to  sacrifice  their  fellow-countrymen 
and  fellow-workmen  who  are   fighting  for  them  and  the 
whole  national  cause,  we  must  conclude  that  they  do  not 
know  what  they  are  doing  in   stopping  the  supply  of  steam 
■coal  at  this  time.     Though  great  numbers  of  the  more 
patriotic  ones  have  gone,  we  cannot  accept  the  ludicrous 
argument  that  this  in  itself  proves  the  patriotism  of  those 
who  have  stopped  at  home.     As  our  contemporary  aptly 
puts  it :  "  If  somebody  is  drowning,  and  A  takes  off  his 
•coat  and  jumps  into  'the  water,  his  conduct  hardly  proves 
the  courage  of  B,  who  sticks  resolutely  to  the  bank,  com- 
fortably seated  on  A's  coat.     Nor,  when  he  refuses  to  give 
A  a  hand,  would  the  excuse  that  he  is  busy  keeping  his  coat 
warm  for  him  carry  much  weight.     People  would  say  that 
the  first  thing  is  to  get  A  out  of  the  water,  because  if  he 
is   drowned   the   coat   is  not  much  good  to  him  whether 
warm  or  cold.     We  cannot,  therefore,  admit  the  plea  that 
men  at  home  are  doing   their    duty   to   those   who  are 
fighting  by   keeping   up  their   trade  position,   when   the 
process  involves  jeopardizing   their    lives."      They    want 
not  only  an  increase  in  wages,  but  a  new  standard  which 
shall  embrace  the  higher  rate  and  shall  stand  for  all  time. 
In   other   words,   they    want   something   for   nothing.     It 
matters  nothing  to  them  what  trade  may  be  like  after  the 
war,  it  matters  nothing  to  them  how  the  poorer  collieries 
may  suffer.      They  expect   that   the  Government  will  fix 
matters  in  such  a  way  that  those  wages  can,  and  will  be 
paid.     Surely  if  ever  Ministers  bouclit  a  rod  to  their  own 
backs,  certain  Ministers  of  the  late  (iovernmcnt  did  so,  and 
they  are  now  experiencing  difficulties  which  they  themselves 
set  up.     What  will  they  do  in  regard  to  the  Welsh  miners  ? 
What  else  can  they  do  except  settle  the  strike  by  enforcing 
the  owners  to  grant  the  demands  ?     Anybody  can  settle 
strikes  on  these  lines.     IJut  what  of  the  future  ?     There 
lies  a  problem. 

From  the  chief  Mines  Inspectors'  report  just  issued  we 
learn  that  the  output  of  coal  was  reduced  by  21  7(!G  OHO 
tons  for  the  year  1914.  We  also  learn  that  the  number  of 
persons  ordinarily  employed  between  .January  and  July  was 
J, 133,740,  or  an  increase   of  5,856  over  1913;    but  on 


the  last  pay-day  in  December  of  1914  the  nnmber  of 
persons  employed  had  fallen  by  152,482  (most  of  whom 
have  joined  H.M.  Forces)  to  981,204. 

The  country  is  passing  through  a  terrible  crisis  in 
its  history,  and  the  handling  of  the  coal  trade  by  the 
Government  is  rendering  it  still  more  difficult,  but  we  can 
only  hope  it  will  manage  to  steer  clear  of  involving  the 
owners  in  such  a  mesh  that  many  of  them  at  the  end  of 
the  war  may  find  it  necessary  to  close  down  their  mines, 
which  is  a  contingency,  however  much  it  may  be  deplored^ 
that  is  very  likely  to  happen. 


German  Schem- 
ing in  China. 


A   FORTNIGHT   ago  we    pmblished    an 
article  from  one    of   our  contributors  in 
China  on  the  electrical  trade  position  in 
that  country— vast  in  area,  vast  -in  population,  and  vast  in 
possibihties.     In  the   main  the  writer  (Mr.    G.  R.  Arch- 
deacon) dealt  with  the  Chinese'  character,  showing  how  the 
British  trader  must  needs  shape  his  policy  and  his  methods 
in  order    to  be  successful    in    winning  his  way  with    the 
Chinese  purchaser.     To-day  we   are  enabled  to  publish  a 
contribution  from    the   same   quarter  of   the  globe  from 
another   esteemed    contributor— Prof.    C.    A.    Middleton- 
Smith,  of    Hong-Kong   University.     This    writer,    whose 
previous    articles,   written    as  the   result  of  observations 
made    from      his     own     peculiar    coign     of     vantage, 
are  well   remembered    by    British    firms,  touches  upon   a 
different  aspect  of  the  trade  situation.     Mr.    Archdeacon 
described  Germany  as  being  for  the  moment  "  removed  from 
active  operations  "  there,  and  doubtless  that  had  been  his 
own  experience  ;  but  he  also  alluded  to  their  loud  acclama- 
tions of  joy  indicating  that  they  were  in  no  doubt  as  to 
the  future  success  of  their  past  ventures.     Prof.  Middleton- 
Smith  to-day   shows  how  great  has   been   the  activity  of 
German  agents  in  doing  everything  possible  to  undermine 
British    engineering    interests    there.       Though    he    also 
describes  Germany  as  "our  late  trade   rivals,"  he  shows 
that  "  Germans  free  to  move  about  the  Far  East  are  work- 
ing   as    industriously    and    as    infamously   against   Great 
Britain  as  are  those  in  the  Fatherland."     The  "  Gospel  of 
Hate  "  still  has  its  bases  there,  though  Tsing-tao  has  been 
lost  to  (iermany  for  ever.     Years  before  the  war  we  pub- 
lished information  from  English  authorities  in  China  on  the 
methods  of  our   rivals,  so  that  our  firms   might   see  the 
pressing    necessity    for    strong    and    combined    action    to 
counteract  German  influence.     It  was  the   need  for  such 
action  that  led  us  to  make  our  appeals  for  the  Hong-Kong 
University  equipment,  which   appeals   helped    to  elicit  so 
excellent  a  response   from   British    manufacturers.     Prof. 
Middleton-Sraith  was  himself  criticised  several  years  ago  for 
speaking  the  unpalatable  truth  in  regard  to  the  situation,  but 
his  attitude,  and  that  of  other  contributors  and  of  ourselves, 
is  more  than  justified  in  revelations  that  have  since  been 
made.     Our  dady  newspapers  have  contained  a  good  deal 
on  such    matters  lately,  and  it  is  satisfactory  to  learn  of 
the  measures  that  Britishers  on  the  spot  are  Uiking  to  prevent 
German  traders  gaining  commercial  success,  either  in  the 
present  or  the    future,  from    their  intrigue.     They  will 
require  all    the  sujiport    that    firms    at    Home  can   give 
them.     We  commend  the  Professor's  article  to  the  attention 
of  those  who  want  information  regarding  the  necessity  of 
being  prepared  for  what  the  future  has  in  store  in  foreign 
markets.     Reference  to  German  after-the-war  trade  schemes 
is  also  made  in  our  "  War  Items"  to-day. 


„  .        ,.^  Bktwkrn  two  and  three  months  ago, 

Mntronolitan  ,    .  *  ' 

Munitions.       "^    ^'^   announced   in   our  pages   at    the 

time,  a  movement  was   set  on  foot   for 

the  purpose  of  utilising  all  available  workshop  and  other 

suitable   accommodation  in  the  metropolitan  area  for   the 

production    of  munitions    of   war.      Since    then    a   large 

amount  of  necessary  work  has  Iwen  done  to  that  end,  and 

we  learn  from  the  authorities  that  the  organisation  is  now 
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complete,  and  it  lies  to  the  credit  of  the  numerous  eminent 
engineers  and  manufacturers  who  have  concerned  them- 
selves with  the  matter  that  already,  as  we  are  informed,  most 
excellent  work  is  being  done  ;  to  use  Mr.  Lloyd  George's 
words,  "  the  machine  is  beginning  to  move."  Frofes- 
flional  and  working  engineers  alike,  as  well  as  those  with 
works'  accommodation  in  their  possession  or  control,  will 
read  with  interest  the  announcement  concerning  the  matter 
that  appears  in  our  "War  Items"  to-day.  The  metropolitan 
area  has  been  divided  up  into  10  sections  and  a  district 
manager  has  been  appointed  with  whom  are  associated  an 
assistant  and  a  munitions  engineer.  We  believe  that  the  elec- 
trical profession  and  industry  have  been  as  eager  as  any  clas3  of 
men  or  any  industry  to  place  themselves,  their  qualifications, 
and  their  specialised  facilities,  at  the  full  disposal  of  their 
country.  In  some  cases  they  have  been  disappointed 
because  they  appeared  not  to  be  needed,  but  both  in  the 
metropolis  as  well  as  in  the  provinces  electricity  supply 
"  chiefs  "  have  been  conspicuously  in  demand  for  responsible 
offices  in  connection  with  munitions.  Among  the  metro- 
politan district  managers  are  to  be  found  some  of  our  leading 
electricity  supply  men  whose  names  are  most  familiar  to 
our  readers.  We  may  rest  assured  that  these  gentlemen 
will  be  found  to  be  well  able  to  make  efficient  use  of  the 
works  and  factory  accommodation  and  plant  which  their 
investigations  have  shown  to  be  available  ;  also  that  they 
will,  because  of  their  knowledge  of  engineering  life  and 
training,  bj  able  to  avoid  the  needless  turning  down  of  offers 
of  competent  service.  The  notice  to  which  we  allude 
indicates  that  those  who  have  any  information  to  impart 
which  may  assist  the  Committee  in  its  operations  may  be 
«8sured  that  their  help  will  be  very  acceptable,  also  that 
offers  of  premises,  tools,  plant,  or  services,  &c.,  will  be 
welcomed.  Eager  as  has  already  been  the  desire  of  the 
metropolitan  engineering  world  to  assist,  we  believe  that  as 
the  result  of  this  announcement  many  more  offers  will  be 
forthcoming  from  those  who  want  to  be  turning  their 
technical  experience  to  good  account  in  fighting  the  enemy. 


Since  last  writing  the  copper  market 
*  has  been  in  a  particularly  interesting 
mood,  a  continued  succession  of  declines  in  the  price  of 
•tandard  copper  due  to  a  succession  of  depressing  incidents 
in  the  Eastern  war  region  having  been  succeeded  by  a 
violent  reaction  which  added  about  £6  a  ton  to  the  value 
of  warrant  copper  within  a  couple  of  days.  The  excitement 
recalled  some  of  the  pre-war  market  days,  and  considering 
the  critical  times  through  which  we  are  passing,  matters 
almost  assumed  a  normal  appearance  of  activity.  There  is 
no  doubt  that  leading  interests  had  been  waiting  for  some 
break  in  the  monotonous  regularity  of  depressing  war  news, 
and  that  they  seized  with  avidity  upon  the  very  modest  and 
temporary  turn  in  the  tide  intimated  by  the  Riga  dispatches 
to  start  a  bold  buying  movement  in  standard  copper,  Recog- 
nising that  without  this  their  position  as  big  and  growing 
holders  of  refined  would  become  untenable.  A  buying 
movement  was  certainly  overdue  judging  from  all  external 
appearances,  and  this  has  been  undoubtedly  forced  on  by 
the  sustained  upward  rush  of  prices.  At  the  same  time 
the  more  cautious  spirits  are  of  opinion  that  the  movement 
can  only  be  a  temporary  one,  inasmuch  as  the  conclusion  is 
not  to  be  resisted  that  the  American  production  of  fine 
copper  is  now  proceeding  at  a  rate  distinctly  in  excess  of 
the  consumption.  Not  sufficient  importance  has  ever  been 
attached  to  the  isolation  of  Germany  from  the  world's 
markets.  Under  recent  pre-war  conditions,  Germany  was 
90  far  the  largest  individual  consumer  of  American  copper 
in  Europe,  and  it  is  absolutely  impossible  for  record  output 
across  the  Atlantic  to  be  absorbed  so  long  as  the  German 
market  is  closed  to  United  States  copper  producers.  The 
sequence  of  events  in  the  London  market  is  merely  a  fac- 
simile of  what  has  occurred  from  time  to  time  in  past  years, 
when  fpr  some  reason  or  other  producers  have  found  them- 
selves saddled  with  the  growing  accumulation,  and  when 
means  had  to  be  found  to  disperse  holdings  which  were 
becoming  weighty.  If  there  is  no  large  admitted  surplus  in 
America,  it  is  probably  either   because   considerable  quan- 


tities of  copper  have  been  secretly  stored  on  German  account, 
possibly  with  the  intention  of  embarrassing  the  Entente 
Powers,  or  with  the  object  of  providing  a  stock  of  copper 
immediately  available  for  transference  to  Germany  when  the 
war  ends.  In  either  event,  the  cause  matters  little,  so  long 
as  the  fact  remains.  New  buying  has,  of  course,  been 
stimulated,  and  to  this  extent  the  object  of  those  who  have 
been  pulling  the  wires  in  the  standard  copper  market  has 
been  attained. 


An  A.G.6. 
Development. 


The  announcement  that  the  Berlin 
A.E.G.  proposes  to  assume  definite  control 
of  the  Berlin  Electricity  Works  Co.  can 
scarcely  have  come  as  a  surprise,  having  regard  to  the  more 
than  friendly  relations  which  have  always  existed  between 
the  two  companies,  although  astonishment  is  manifested  at 
the  particular  time  chosen  for  proceeding  with  the  scheme 
when  it  could  have  been  easily  undertaken  in  an  earlier 
period  of  peace.  The  supply  company  was  created  by  the 
A.E.G.  about  30  years  ago,  and  the  company  had  almost  a 
monopoly  in  the  German  capital — we  say  had  advisedly, 
because  the  company's  undertaking  is  to  be  taken  over  by 
the  municipal  council  on  October  Ist  as  at  present  arranged. 
Not  only  was  it  established  by  the  A.E.G.,  but  the  latter  had 
the  right  of  subscribing  at  par  value  for  one  half  of  the  capital 
increases  carried  out  by  the  supply  company  at  any  time, 
and  it  also  enjoyed  the  privilege  of  being  the  sole  manu- 
facturing contractor  for  the  machinery  and  plant  required 
in  the  course  of  the  development  of  the  works  over  a  long 
period  of  years.  What  these  advantages  have  represented 
in  money  must  be  left  to  conjecture  ;  certainly  they  must 
have  implied  hundreds  of  thousands  of  pounds,  if  not 
millions,  in  the  course  of  years.  A  further  factor  in  the 
situation  has  been  the  concentration  of  the  management  of 
both  companies  in  the  same  hands,  the  A.E.G.  having 
received  a  fixed  sum  for  conducting  the  business  of  the 
supply  company.  It  is  now  proposed  to  offer  an  inter- 
change of  ordinary  shares  whereby  one  A.E.G.  share  of 
£150  nominal  would  be  exchanged  for  one  of  £200  nominal 
of  the  supply  company  ;  and  the  former  intends  to  increase 
its  share  capital  by  £1,800,000  to  £9,550,000,  in  order 
to  carry  the  operation  into  effect.  The  preference  shares 
of  £1,000,000,  which  have  been  issued  by  the  B.E.W., 
will  not  be  affected  by  the  transaction.  It  is  quite  pos- 
sible that  the  absorption  by  the  Berlin  municipal  council  of 
the  undertaking  of  the  supply  company  may  have  exercised 
some  influence  in  inducing  the  A.E.G.  to  strengthen  its 
control  over  the  other  company,  the  continued  existence  of 
which,  however,  was  foreseen  and  assured  some  years  ago 
by  th'e  investment  of  capital  in  a  number  of  supply  works, 
and  more  recently  by  the  acquisition  of  extensive  lignite 
mines  near  Bitterfeld.  Let  us  hear  what  the  A.E  G.  has 
to  say  on  the  matter.  According  to  a  report  issued  after  a 
recent  board  meeting,  the  general  situation  places  before 
the  company  the  problem  of  providing  compensation  for  the 
possibility  of  a  transitory  limitation  of  export  activity  by 
means  of  an  increase  and  extension  of  its  manufacturing 
branches,  and  economic  generating  stations  occupy  the  first 
rank  in  connection  with  such  developments.  The  lignite 
mines  in  the  vicinity  of  Bitterfeld  of  the  B.E.W.  are  in- 
tended for  this  purpose,  and  the  extent  of  the  property  has 
now  been  enlarged.  The  report  does  not  specify  what  work 
is  in  contemplation,  but  it  is  understood  that  the  output 
of  electrical  current,  which  was  originally  intended  to  be 
transmitted  to  Berlin,  will  be  utilised  in  regard  to  the 
manufacture  of  nitrates,  both  for  explosives  and  for  fer- 
tilisers, the  production  of  electrolytic  copper,  &c.  An  inter- 
change of  shares  as  now  projected  will  relieve  the  B  E  W. 
from  certain  risks  in  respect  to  those  undertakings,  but 
the  A.E  G.  feels  ready  and  sufficiently  strong  to  undertake 
those  risks.  We  thus  find  the  A.E.G.  launching  upon  a 
fresh  undertaking  to  provide,  as  it  is  amusing  to  read,  com- 
pensation for  the  possibility  of  a  transitory  limitation  of 
expert  activity.  It  would,  perhaps,  be  more  correct  to  say 
compensation  for  the  certainty  of  a  permanent  restriction  in 
the  company's  exports  to  the  allied  countries,  even  after  the 
conclusion  of  the  war. 
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THE  TREND 
OP  ELECTRICAL  DEVELOPMENT. 


An  interesting  presidential  address  was  recently  delivered 
before  the  American  Institute  of  Electrical  Engineers,  by 
Mr.  Paul  M.  Lincoln,  on  the  occasion  of  the  recent  Deer 
Park  Convention.  He  reviews  the  present  position  of 
electrical  plant  as  regards  efficiency,  and  discusses  the 
possible  directions  of  future  progress  ;  the  following  is  a 
summary  of  his  remarks  :  — 

In  the  matter  of  efficiency,  it  has  always  been  recognised 
that  electrical  apparatus  is  in  a  class  by  itself.  Mechanical 
energy  can  be  converted  into  electrical  by  a  generator,  or 
rire  versa,  by  a  motor  at  an  efficiency  ranging  up  to  as  high 
as  97  per  cent.,  or  even  more  in  the  most  favourable  cases  ; 
it  is  safe  to  say  that  the  average  efficiency  of  conver- 
sion of  mechanicil  energy  into  electrical  by  generators 
or  electrical  energy  into  mechanical  by  motors,  including  all 
sizes  under  actual  operating  conditions,  will  reach  90  per 
cent.  Owing  to  the  fact  that  the  size  of  the  average  elec- 
trical generator  is  much  greater  than  that  of  the  average 
motor,  and  that  it  is  possible  to  operate  the  generator  at 
higher  average  loads  than  in  the  case  of  the  motor,  it  must 
be  apparent  that  the  average  efficiency  for  converting 
mechanical  energy  into  electrical  is  higher  than  the  recon- 
version of  this  electrical  energy  back  into  mechanical.  The 
average  generator  efficiency  is  undoubtedly  well  above 
90  per  cent.,  while  it  is  doubtful  if  the  average  motor  reaches 
80  high  a  figure.  Our  ability  to  convert  mechanical  energy 
into  electrical,  or  vire  versa,  has  reached  so  high  a  value, 
that  even  if  we  could  obtain  perfection  itself,  we  could  add 
only  a  matter  of  lO  per  cent,  to  what  we  have  already 
accomplished. 

The  efficiencies  of  some  of  our  larger  transformers,  for 
instance,  exceed  99  per  cent.  The  rotary  converter,  in 
which  alternating  current  is  changed  into  direct,  attains 
efficiencies  approaching  98  per  cent.  It  is  evident  that 
perfection  itself  could  not  add  greatly  to  existing  perform- 
ances, and  hence  nothing  revolutionary  may  be  expected 
along  this  line  in  the  future.  • 

When  we  come  to  consider  the  prime  mover,  we  find 
a  marvellous  improvement  in  recent  years.  Taking  first 
the  water-wheel ;  the  early  attempts  to  develop  power  at 
Niagara  Falls  constitute  a  significant  commentary  upon  the 
status  of  the  water-wheel  at  that  time  (the  late  GO's  and  the 
early  TO's).  Of  215-ft.  head  these  earliest  wheels  used  only 
some  15  or  20  ft.  for  some  of  the  least  progressive,  and 
from  there  up  to  possibly  40  or  50  ft.  for  the  more  pro- 
gressive. To-day,  water-wheels  have  no  limit  in  head  except 
that  imposed  by  the  strength  of  available  materials,  and 
efficiencies  ranging  up  to  90  per  cent,  are  expected  as 
matters  of  course.  Improvements  in  water-wheel  design 
will,  of  course,  continue,  but  perfection  itself  would  add 
but  a  matter  of  10  per  cent,  to  the  best  of  our  modern 
practice,  and  not  exceed  20  to  25  per  cent,  addition  to  the 
worst.  No  startling  or  record-breaking  developments  need 
b3  expected  along  these  lines  so  long  as  the  law  of  conversion 
of  energy  holds  good. 

In  thermo-dynamic  engines,  too,  the  last  few  years  have 
seen  some  marvellous  improvements  ;  the  turbine  has  enabled 
us  to  attain  efficiencies  in  thermo-dynamic  conversion 
that  were  out  of  the  question  with  the  reciprocating  engine 
of  Watt.  In  the  thermo-dynamic  conversion  the  law  of 
consercation  of  energy  takes  a  peculiar  form.  If  the  heat 
contained  in  the  coal  is  used  to  heat  a  fluid  used  in  a 
thermo-dynamic  engine,  the  maximum  mechanical  energy 
that  can  be  taken  from  that  engine  can  bear  no  greater 
a  ratio  to  the  total  heat  imparted  by  the  fuel  to  the  fluid, 
than  the  actual  range  of  temperature  used  in  the  engine 
does  to  the  maximum  absolute  temperature  of  the  fluid  as 
it  enters  ihe  engine.  Some  of  the  best  of  our  modern  steam 
turbines  hiive  attained  to  as  high  as  75  per  cent. — or  pos- 
sibly a  little  more— of  this  "  Rankine  cycle  efficiency."  In 
these  most  perfect  engines,  therefore,  perfection  itself  would 
not  add  more  than  25  per  cent,  or  such  a  matter.  It  is 
only  with  prime  movers  of  the  largest  eize  and  most  modern 
design  and  construction  that  so  close  an  approach  to  the 
idenl  can  be  attained.  As  capacity  is  reduced  it  IwcomeB 
rapidly  more  and  more  difficult  to  attain  th«  higher  degrees 


of  economy  in  thermo-dynamic  machines.  This  must 
always  remain  one  of  the  potent  factors  in  the  economics  of 
power  supply  i  it  is,  and  undoubtedly  always  will  be,  one 
of  the  fundamental  reasons  why  central  station  supply  of 
electric  service  must  prevail  as  against  isolated  plant  supply 
for  the  same  service.  The  central  station  can,  of  course, 
use  units  which  are  very  large  in  comparison,  and  can  be 
worked  at  much  higher  average  loads  than  mnst  neces- 
sarily be  the  case  with  an  isolated  plant. 

One  means  that  has  been  suggested  to  improve  the 
efficiency  of  the  thermo-dynamic  engine,  is  to  increase  the 
temperature  range  through  which  the  working  fluid  is  used. 
The  only  two  ways  to  extend  this  temperature  range  when 
using  steam  are  to  increase  the  super-heat  or  increase  the 
pressure.  Increasing  the  super-heat  over  the  best  modern 
practice  does  not  promise  results  commensurate  with  the 
expenditure  of  heat  to  obtain  this  super-heat,  since  increasing 
the  terriperature  at  one  end  of  the  heat  cycle  simply  involves 
a  loss  in  the  efficiency  at  the  other  end.  There  is  a  rather 
definite  limit  to  superheating  of  steam,  beyond  which  it  is 
useless  to  go.  Increasing  the  steam  pressure  does  promise 
results,  and  it  is  probable  that  the  tendencies  for  the  future 
will  be  toward  these  higher  steam  pressures. 

Another  promising  method  of  increasing  temperature 
range  is  that,  to  which  attention  has  been  called  during  the 
last  year  or  two  by  Mr.  W.  L.  R.  Emmet,  of  Schenectady, 
of  using  mercury  as  the  working  fluid  in  a  heat  engine  for 
temperature  ranges  above  those  available  with  steam.  After 
working  the  mercury  through  a  given  temperature  range, 
the  heat  remaining  in  the  mercury  is  transferred  to  water, 
and  the  steam  thus  made  available  is  again  worked  through 
a  lower  temperature  range.  The  advantages  of  this  are  that 
the  steam  cycle  is  in  practically  all  respects  the  same  as  in 
standard  steam  turbine  practice,  and  the  mercury  cycle  is 
closely  similar  to  the  steam.  Additional  energy  is  made 
available  from  the  same  amount  of  initial  heat  due  to  the 
greater  temperature  range  obtainable  by  the  use  of  the 
mercury.  The  main  disadvantage  is  the  poisonous  natnre 
of  mercury  vapour  and  the  difficulty  of  absolutely  prevent- 
ing its  leakage  at  the  high  pressures  and  temperatures  of 
the  mercury  boiler.  These  practical  difficulties  make  it  too 
early  to  predict  whether  or  not  this  method  will  work  out 
as  a  feasible  solution  of  the  thermo-dynamic  engine  problem. 
However,  it  can  be  said  that,  without  some  such  method  or 
device,  the  future  is  unlikely  to  bring  any  revolutionary 
improvements  in  thermo-dynamic  engines  over  the  best  of 
modern  practice. 

In  the  matter  of  size  and  capacity  of  generating  units  it 
can  safely  be  said  that  this  will  hereafter  be  fixed  by  the 
conditions  to  be  met  and  not  by  any  inherent  limitation  in 
our  ability  to  produce  units  of  any  desired  outputs.  We 
now  have  units  of  30,000-kw.  capacity  in  service 
and  still  larger  ones  projected,  and  no  limitations  of 
design  or  material  appear  of  such  a  nature  as  to  place  a 
stop  to  further  progress  along  the  same  line. 

In  .June,  1898,  Mr.  A.  E.  Kennelly,  gave  an  inaugural 
address,  in  which  he  pointed  out  that  "  in  1 884  a  50-KW. 
dynamo  was  considered  a  large  machine,  while  a  100-KW. 
Eiison  steam  dynamo  was  justly  called  a  'jumbo.'  At 
present  the  largest  size  of  generator  built  or  building  is  of 
4.G00-KW.  capacity."  In  the  14  years  from  1884  to  1898 
the  maximum  size  of  generator,  therefore,  increased  4G-fold, 
while  in  the  17  years  since  that  time,  the  increa"*  has 
only  been  about  seven-fold.  While  the  increase  in  capacity, 
therefore,  has  been  a  marked  one,  the  rate  of  increase  has 
not  been  so  rapid  during  the  last  17  years  as  it  was  in  the 
previous  14  years,  a  result  which  naturally  might  have  been 
anticipated.  The  future  will  undoubtedly  continue  to  pro- 
duce larger  and  larger  capacity  machines,  the  limit  as  to 
size  being  dictated  by  plant  capacity  and  economic  con- 
siderations and  not  by  any  inability  to  produce  the  larger 
sizes. 

In  the  matter  of  selling  price,  Kennelly  mentioned  that 
"  the  price  of  dynamos  in  IHH2  was  about  20  cents  per  watt 
of  output,  while  dynamos  of  similar  running  speed  for  com- 
paratively small  sizes  without  switchboards  now  cost  about 
2  cents  per  watt."  The  sfK-cd  and  siz'!  of  these  nnit«  is 
not  mentioned,  but  it  may  be  said  in  comparison  that, 
nowadays,  prices  are  fre<iuently  quoted  bc'ow  \  cent 
per  watt.     In  this  respect  again  the  improvement  in  the 
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last  17  years  has  not  been  so  marked  as  it  was  in  the  14 
years  previous  ;  we  are  approaching  a  saturation  point  in 
this  respect.  . 

The  two  fundamental  costs  of  electrical  apparatus  are 
those  of  labour  and  material.  Economies  in  tbe  use  of 
labour  will  undoubtedly  take  place  by  the  introduction  of 
new  methods  of  scientific  management,  &c.,  but  these  need 
not  be  expected  to  be  revolutionary  in  character  so  far  as 
iiOit  of  apparatus  is  concerned.  The  tendency  of  the  labour 
item  will  unquestionably  be  toward  appreciation  rather  than 
depreciation.  ,    •      i,  „ 

In  regard  to  the  item  of  material,  modern  design  has 
approached  very  close  to  the  physical  limits  of  available 
nTaterials.  With  higher  permedbility,  making  available 
t^reater  flax  densities,  the  cost  of  electrical  apparatus  might 
be  considerably  reduced  ;  but  it  is  highly  improbable  that 
improvement  will  be  of  such  a  revolutionary  character  as 
to  cause  any  sweeping  change  in  the  cost  of  electrical 
apparatus.  i       i       • 

The  hysteresis  and  eddy  current  losses  that  take  place  in 
irons  and  steels  that  are  subjected  to  varying  magnetic 
ttoses  is  another  of  the  limits  encountered  in  the  design  ot 
electrical  machines.  Oar  modern  transformer  steels  in  the 
matters  of  losses  and  iron  ageing  qualities  show  a  vast 
improvement  over  those  formerly  available.  Unfortunately 
these  improvements  have  so  far  been  accompanied  by  a 
decrease  in  permeability  which  is  highly  objectionable  in 
rotating  machinery.  Unquestionably,  further  improve- 
ments will  be  made,  but  will  probably  make  no  revolutionary 
■change  in  the  costs  of  electrical  apparatus. 

The  conductivity  of  the  copper  of  commerce  is  within  an 
extremely  small  percentage  of  that  of  pure  copper,  and  we 
cannot  expect  to  obtain  a  higher  conductivity  in  copper 
than  that  of  purity.  There  remains,  of  course,  the  possi- 
bility of  using  some  metal  other  than  copper,  but  there  is 
apparently  no  metal  that  even  approaches  the  space  and  cost 
characteristic  of  copper  that  makes  it  so  essential  to  the 
oonstruction  of  electrical  apparatus.  Aluminium  is  a  com- 
petitor only  when  the  volume  of  the  conductor  is  not  an 
^sential  element  in  design,  as  in  transmission  lines  and  the 

(To  be  concluded.) 


TRADE    ENTENTE    AFTER    THE    WAR. 

[communicated.] 


Fob  some  considerable  time  past  the  question  of  mutually 
formin'T  a  Trade  Entente  among  the  Allies  against  Germany, 
after  the  war,  has  been  very  widely  discussed  from  various  y 
divergent  standpoints.  The  proposition  has  undoubtedly 
much  to  commend  it,  but  it  is  also  beset  with  many  serious 
obiections,  which  probably  even  the  patriotic  sentiment 
of  the  moment  is  not  capable  of  entirely  removing. 
Past  experience  in  regard  to  experiments  of  a  similar  nature 
have  proved  beyond  all  dispute  that,  although  sep'iment 
may  be  all  very  well  in  its  right  place,  it  cannot  at  any 
time  be  allowed  to  interfere  with  the  recogmsed  and  time- 
proven  laws  governing  the  commercial  system. 

Too  much  importance  can  very  easily  be  attached  to  the 
question  of  the  boycotting  of  German  goods  by  the  Allies 
after  the  war  is  over.  The  experiment  for  such  it  would 
inevitably  have  to  be  considered,  would  most  probably  fand 
itself  at  the  very  outset  in  direct  opposition  to  the  laws  ot 
sound  commercial  trading.  The  laws  which  govern  the 
commercial  system  are  as  immutable  and  dispassionate  as 
ihose  which  govern  the  universe.  The  purchase  of  the  best 
soods  in  the  cheapest  market  is  the  foundation  basis  ot  all 
successful  trading.  Any  other  system  which,  by  imposing 
artificial  restrictions  such  as  boycotting,  seeks  to  evade  tUis 
unalterable  fact,  is  certain  to  defeat  its  own  end. 

There  are  may  trades,  and  branches  of  trades,  in  which 
the  Germans,  from  various  advantages,  geographical  as 
well  as  traditional,  are  best  fitted  to  render  the  highest 
service    not  only  to  themselves  and  their  neighbours,  but  to 


the  whole  world  at  large.  We  in  this  country  likewise 
enjoy  corresponding  advantages  not  possible  to  the  l.erraans, 
as  for  example,  the  adaptability  of  the  Lancashire  climate 
to  cotton-spinning,  and  the  production  of  the  best  steam  coal 
from  Wales.  Despite  the  sustained  efforts  of  the  Germans 
to  make  themselves  independent  of  cotton  goods  from 
Lancashire,  the  exports  from  this  country  in  this  section 
and  the  large  exports  sent  direct  from  here  on,f«;oun  of 
Germany,  have  maintained  a  steady  level,  a.id  will  doubtless 
continue  to    do    so    in   the  future,  for  the  reasons  jaat 

"^^  oT  the' other  hand,  there  are  commodities  made  in 
Germany  in  which  other  countries  have  never  serious  y 
attempted  to  compete.  To  do  so  in  the  fi^^ur  would 
necessitate,  in  many  cases,  the  entire  basic  reconstruction  of 
not  only  the  commercial  but  the  social  system  as  well- 

The    case    of   the   toy-maker  furnishes    an    interest  Dg 
example.     No  doubt  most  readers  will  have    noticed  the 
predominance  of  crude  and  half-finished  toys  -  the  ^hop^ 
at  the  present  time,  especially  at  the  seaside  towns.     A  very 
fursory^xamination  of'  the  articles  is  all  that  i«  .required  to 
act  as  a  prelude  to  putting  them  back  again  on  the  stall  and 
walking  In.  These  are  mostly  samples  of  Brit^h  manufacture 
Tn  Germany  toy-making  is  a  tradition,  and  has  become  bred 
n  the  bone^of  the  peasant.    For  generation  after  generat^n 
the  same   families  have  made  toys,  from  early  chiWhood 
to  old  age.    With  them  use  has  become  second  nature 
The  livelihood  it  brings  to  the  rustic  peasant  small  as  t 
may  be,  is  certain  and  seldom  fluctuates.     This  system  is 
one  thit  has  gradually  evolved,  not  over  a  penod  of  a  tew 
decades    but  over  a  period  of   a    century    or    more,     bo 
Xtba'  i  becme  i'n  course  of  time  that  it  is  enabled  to 
show  how  even  a  small  body  of  rustic  P^^^^"^ ,«  ^^  ^^ J^J"      . 
of-the-way  hamlet  can  produce  a  commodity  •^^^ape^  tba°, 
and  superior  to,  the  products  of  the  modern  town  factory, 
wl   all  Its   s;ientific   and    up-to-date    organisation    and 

n^XXeSs  also  the  boycotting  of  German  i-ds 
after  the  war  would  prove  a  most  unsound  proce^u  e  to 
the  commercial  interests  of  this  country.  In  tb^e  electr  ca 
engineering  sections  the  Germans  have  budt  up  a  colossal 
system  of  specialisation,  which  has  demonstrated  its 
Snomical  sou^ndness  in  almost  every  P°««^We  way  Instead 
of  producing  a  highly-complex  machine  complete,  with 
a  most  ever/part  made  in  the  same  works,  as  do  many  of 
£b  itXfirms.the  German  system  of  Bpe-^-g-^ 
fines  the  entire  resources  of  one  given  firm  to  the  produc 
tion  of  one  given  part.  The  result  is  that  many  ot  the 
laSing  Bit' h  machine-makers  have  been  able  to  obtain 
cer2  machine  parts  from  Germany  cheaper  and  better 
made  than  from  any  other  source.  ; 

If  these  sources  of  supply  are  stopped  after  the  war  t 
will  mean  that  British  machine-makers  will,  while  ^his 
Ty  emof  specialisation  is  being  built  "P. -'^d  extended  m 
this  country'  either  have  to  put  in  "^ J""/  P^f  ^^^^^ 
machines,  or  pay  extortionate  prices,  and  be  put  to  endless 

^ThltShig-up  question,  ^y  a  natural  tranjUon,  l^ads 
to  nerhacs  the  most  important  asp3Ct  of  the  matter.  Who 
s  |Ig  0  do  the  pioneer  work,  and  undertake  the  enormous 
respoLibilities  in  removing  the  dead  wood  and  under- 
growth to  make  clear  the  way  for  future  enterprise  /  The 
fadividual  trader  was  content  to  do  this  m  the  past,  when 
otherJonirs  were  doing  the  same  elsewhere,  with  perhaps 
Sery  lit  le.  if  any,  start  o1  him.  But  to  expect  bimin  these 
Ss  on  the  uncertain  offer  of  a  temporary  boycott  o  an 
Se  competitor's  goods,  to  attempt  this  Prodigious  task 
coTonted  as  he  is  with  the  knowledge  of  a  l^^'fy  scientific 
and  almost  perfect  system  attained  elsewhere,  is  neither 
sound  in  theory  nor  reasonable  in  Po^icy.  Germans 

There  are,  doubtless,  many  trades  in  wh  ch  t^e  Germans 
have  acquied  a  monopoly,  apart  altogether  frora 
geo'raphS  or  traditional  considerations,  m  which  the 
imes  could  make  themselves  independent  in  the  course  of 
Ume  by  mutually  supporting  each  other  wherever  possibk 
Unless  this  mutual  support,  however,   i«  ^^^^^ /-^T  ,^7^ 
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The  mutual  interests  of  the  Allies  will,  to  our  mind,  be 
bestBerved  in  the  future,  not  by  placing  artificial  restrictions 
against  the  German  commercial  system  in  so  far  as  it  affects 
them  severally  or  collectively,  but  by  their  making  themselves 
more  independent  of  it  by  improving  and  ttrengthening  their 
own.  Moreover,  in  order  to  show  their  entire  disgust 
of  (,erman  barbarism,  it  would  be  necessary  for  the  Allies  to 
entirely  dispense  with  everything  associated  with  German 
origm.  It  IS  impossible  to  wholly  effect  this  result,  inasmuch 
a^  Germany  has  become  by  course  of  time  a  vital  part  of  the 
international  trade  system,  and  cannot  be  cut  away  from  it 
without  mutilating  the  whole. 

Even  now  much  as  we  do  not  care  to  realise  the  fact, 
there  IS  hardly  an  important  commercial  house  in  London 
or  Manchester,  or  in  Berlin  or  Hamburg,  that  is  not  in 
some  measure  bound  up  with  the  interests,  direct  and 
indirect,  of  each  other.  To  dispense  with  Germany  from 
the  international  trade  system,  it  would  be  necessary  to 
efface  her  entirely  as  a  commercial  nation.  This  cannot  be 
done,  nor  IS  it  desirable  that  it  should  be  attempted. 

VV  hat  IS  desirable,  and  even  essential,  is  that  something 
of  the  same  excellent  co-operation  of  the  State  with  the 
individual,  as  is  enjoyed  by  the  German  trader  in  his  country 
be  likewise  enjoyed  by  the  British  and  French  traders  in 
theirs  If  the  State  has  held  itself  aloof  from  the  interests 
and  demands  of  its  trading  system,  as  it  undoubtedly  has 
done  very  largely  in  this  country,  it  is  not  very  likely  to 
prove  a  success  in  negotiating  a  mutual  system  of  trade 
reciprocity  with  other  countries,  whether  they  happen  to  be 
alhes  in  war  or  not.  *^^ 

In  this  country  the  commercial  democracy,  which  com- 
prises the  recognised  authorities  of  each  trade,  has  little  or 
no  sympathy  with  the  official  ornaments  of  State  which  are 
supposed  to  represent  the  commercial  interests  of  the 
nation  Whde  the  accepted  authorities  of  the  variously 
important  industries  in  this  country  resolutely  refuse,  and 
>nth  good  reason,  to  have  anything  to  do  with  Government 
^v.  If  f.i,^^^°  ^  recognise  their  authority  to  speak  on 
behalf  of  the  national  trade  policy,  so  long  will  they  remain 

■ijgotLrwiruf'""'^^  "^^^^'^^  ^•^^^^  -  p-p-^  ^ 

France  has  no  more  notion  how  best  to  approach  ns  on 
the  question  of  a  Trade  Entente  after  the  war  than  the 
S'^ffi"""?  '^\-^  °"  «y°ipatliie8.  The  Government 
nli/  fi^'/^v,'^"  "'"""''^  ^'^  «q"^"y  unfortunately 
placed,  in  that  their  utter  inability  to^correctly  gauge  the 
opinion  of  the  leading  trades'  authorities  enforU  them  to 
sit  tight  rather  than  to  make  a  move  and  come  to  t-rief  So 
much  as  has  yet  been  done  towards  framing  a  suitable 
trade  policy  of  mutual  reciprocity  of  interest  after  the  war 
^  due  to  the  foresight  and  enterprise  of  the  commercia 
leaders  themselves  in  England  and  France,  and  not  to  the 
official  system  of  either  country. 

.nS^f^'T^^^  ^f°  '"'"^  "°^  ^""«°'  l^o'^ever,  on  the 
subject  of  a  Trade  Entente  among  the  Allies  after  the  war 
the  probabihties  are  that  nothing  of  any  material  differencJ 
i  fr  °'  V^'^-  '^''''''°°  ^'  ''"y  f"t"^«  P«^i«d  whatever, 
war  The  problem  of  German  trade  influence,  like  every 
fh^  Jr  "  T"^'^}^.^  "ith  such  a  colossal  question  as 
he  setting  up  of  artihcial  barriers  and  restrictions  against 
the  cold  dispassionate  laws  ruling  throughout  the  entire 
cornmercial  system,  however  patriotic  the  impulse  prompting 
a  remedy  may  have  been,  must,  after  all,  be  left  to  find  ite 
correct  position  in  the  universal  trade  system  by  the  weight 
of  other  considerations  in  which  it  is  inseparably  bound  up 


Swedish    Electrical    Exporfs.-Therc    w«a    a    large 

increase  in  the  exportB  of  electrical  machinery  from  Sweden  dnrin^ 
the  „x  months  ending  "'""  •^"°''  '»"'•  ">«  «'««'»'  returne  showing 
ly^y^r/^      X  "   '""'  "'  *H3,B35,a,  compared    w.th  oni; 

«»7,308  in  the  correepondinsr  half  of  19U.  On  the  other  hand 
,       *T/.  telephone  apparatuB  showed  .  marked  deoline- 

from  *20«,405  to  £118.998.  "«oiine 


GERMAN  ENGINEERS  IN  CHINA  :  A  GLANCE 
AT  THEIR   METHODS. 

By  Prof.  C.  A.  MIDDLETON  SMITH,  M.Sc, 

Eighteen  months  before  the  war  commenced,  the  writer 
was  taken  to  task  for  stating  that  the  Germans  were  doinR 
everything  possible  to  undermine  British  engineering 
interests  in  China.  The  carefully-considered  words  wer« 
subjected  to  severe  criticism  at  that  time.  If  any  English- 
man now  made  a  reverse  statement,  he  would,  iustly 
enough,  be  written  down  as  either  extremely  ignorant  or 
hopelessly  insane. 

We  are  all  of  us,  to-day,  in  possession  of  facts  which  two 
and  a-half  years  ago,  were  known  only  to  a  few.  Indeed 
no  one  then  quite  understood  the  problem  which  time  has 
shown  up  so  clearly.  There  were  so  many  different  factors, 
ihe  diplomatists  knew  a  great  deal  then- engineers  have 
discovered  these  facts  by  a  laborious  perusal  of  official 
papers  and  published  speeches.  Business  people  have  been 
able  to  explain  things  which,  without  a  war,  would  have 
been  of  little  interest  to  people  not  in  their  own  line  of 
business,  and  the  publication  of  which,  indeed,  might  hay* 
injured  their  own  careers. 

Enemi/  Firms.-In  the  Far  East  certain  information 
about  German  business  methods  has  been  gained  in  rather 
a  curious  fashion  In  that  little  island  Colony  in  South 
China,  which  has  had  such  a  romantic  history  of  progress 
and  development,  until  it  has  become  one  of  the  largest 
ports  (If  not  as  is  often  claimed,  actually  the  largest  port) 
m  the  whole  world,  the  Germans  also  have  thriren  and 
flourished  under  the  protection  of  the  Union  .Jack.  The 
German  club  in  Hong-Kong  bears  witness  to  the  fact  It 
is  now  used  as  a  barracks  for  the  Volunteer  defence  forces 
of  the  Colony.  Those  Britishers,  whose  peculiar  prejudice 
against  things  Teutonic  in  pre-war  days  prevented  them 
from  accepting  the  hospitality  of  members  of  the  club,  now 
have  ample  opportunity  of  seeing  this  centre  of  "  Kultnr  "  • 
for  they  rest  therein  between  guards  at  the  internment  camp' 
where  the  late  occupants  of  the  Club  Germania  now  reside 
Also,  Britishers  are  now  "liquidating"  the  German  busi- 
nesses.    Curious  methods  are  being  discovered 

The  mention  of  the  club  reminds  one  of  the  outlook  of 
the  Germans  in  the  Far  East  during  the  past  10  or  15 
years.  In  Hong-Kong  there  are  practically  only  three  clnbs. 
The  largest  is  the  Hong-Kong  Club,  which  was,  until 
recently,  frequented  by  Europeans  of  all  nationalities, 
ihere  is  the  Institution  of  Engineers  and  ShipbnilderB, 
which  IS  much  more  of  a  club  than  the  engineering  Institn- 
lons  in  London  There  were  many  German  members  of 
the  Institution  before  the  war.  At  a  meeting  held  in  this 
club  the  writer  pointed  out  the  truth,  somewhat  unpalatable 
to  some  of  the  members,  that  the  unscrupulous  commercial 
methods  of  the  Germans  in  the  Far  East  were  not  regarded 
with  complacency  by  all  Britishers,  either  in  the  ColSny  or 
at '  home.  Several  British  members  frankly  disliked  any 
allusion  to  such  topics,  and  said  so.  They  have  since 
generously  congratulated  the  writer  that  there  are  no 
German  members  during  his  year  in  office  as  President  of 
the  Institution.  It  is,  of  course,  almost  certain  that  there 
never  will  be  any  such  members  in  this  generation. 

Eligibility  to  these  two  clubs  was  not  sufficient.  These 
insane  German  fire-eaters  must  have  their  own  Club 
Germania.  The  thing  itself  was  a  thinly-veiled  insult  to 
that  spirit  of  generosity  which  offered  all  Europeans 
membership  of  the  other  clubs  in  a  British  Colony  No 
other  nationality  was  guilty  of  such  an  action. 

L*  lime,  Chang\  r,nprrsswns.~'S\o?,t  of  the  readers 
of  this  journal  will  still  remember  Li  Hung  Chang's 
famous  tour  to  Europe.  Bismarck  unburdened  hi,^  soul  to 
the  astute  Celestial,  lie  spoke  a  great  deal  about  Hugland. 
muster  and  bluff  were  his  e.xpressions.  He  told  the 
experienced  Li  that  China  was  making  a  great  mistake  by 
supposing  that  I'.iigland  would  remain  in  her  then  proud 
position.  My  word,  deed  and  suggestion  the  German  in  the 
bar  Kast  has  .•ontinued  the  unscrupulouR  policy  of  jtismarck 
Unfortunately  some  of  the  OricnUils  have  been  more 
gullible  than  tlie  wily  lii. 
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After  the  war  broke  out,  the  German  engineering  firms 
continued  to  use  Hong-Kong  as  a  base  for  their  operations. 
A  disreputable  orgie  at  the  Club  Germania,  in  celebration  of 
the  fall  of  Antwerp,  forced  the  hands  of  the  authorities. 
Those  Germans  who  did  not,  while  yet  there  was  time,  leave 
for  Shanghai,  Tientsin,  or  other  places  in  China,  are  now 
"interned." 

Tht  German  Method.— In  the  West  there  are  commissions. 
In  the  East  there  is  "  squeeze."  There  such  commis- 
sions are  moral  or  immoral,  according  as  to  whether  they 
are  open  or  secret.  The  Celestial  mind  differs  very  much 
indeed  from  that  of  the  Britisher  in  many  ways.  It  is 
probable  that  there  hare  been  certain  commercial  transac- 
tions between  men  of  our  own  nationality  and  the  Chinese 
which  do  not  altogether  redound  to  our  credit.  But,  on  khe 
whole,  the  children  of  Far  Cathay  trust  us  more  than  any 
other  nation.  All  of  the  native  officials  are  not  corrupt. 
It  is  a  significant  fact  that  the  public  men  in  China,  with 
the  best  reputation  for  honesty,  are  not  pro-German. 

The  methods  of  our  late  trade  rivals  were  quite  simple. 
Suppose  the  Chinese  customer  wished  to  purchase  a  dynamo. 
He  would  make  inquiries  and  obtain  prices.  He  would 
then  inform  the  various  competitors  that  the  lowest  price 
was,  let  ns  say,  $1,500.  The  German  firm  would  promptly 
revise  their  estimate  to  $1,300,  and  would  supply  him  with 
a  machine  that  would  do  the  output  required  on  the  over- 
load only.  If  the  customer  were  a  Government  official  he 
would  have  much  "  squeeze "  from  the  job  ;  the  article 
sold  would  be,  in  some  way  or  other,  adulterated  to  pay  for 
the  "  squeeze." 

It  is  to  be  hoped  that  details  of  the  methods  of  German 
firms  iff  the  Far  East  will  be  made  public  at  some  suitable 
time.  Many  British  firms  are  now  the  official  liquidators 
of  these  businesses  in  Hong-Kong.  They  have  access  to  the 
books.  It  is  rumoured  that  they  can  learn  very  little 
which  will  assist  them  to  increase  their  own  business  by 
clean  dealings. 

Trading  with  the  Enemy. — At  long  last,  after  11  months 
of  war,  we  have  the  Proclamation  about  trading  with  the 
enemy  in  China.  If  it  be  true,  as  it  has  been  suggested  in 
the  Orient,  that  it  is  possible  for  German  firms  to  recon- 
stitute themselves,  so  that  their  headquarters  are  in,  let  us 
say,  Shanghai  and  not  Berlin,  and  eo  escape  the  penalties 
of  the  Proclamation,  it  seems  a  pity  that  this  simple  method 
of  evasion  was  not  anticipated. 

The  war  cannot  last  for  ever,  and  the  Germans  free  to 
move  about  the  Far  East  are  working  as  industriously  and  as 
infamously  against  Great  Britain  as  those  in  their  Fatherland. 
They  are  spending  large  sums  of  money  in  subsidising  the 
Chinese  newspapers.  They  are  organising  and  bribing  and  lying 
as  actively  as  they  did  before  the  war.  They  have  lost  Tsing- 
tau ;  but  they  have  bases  in  Shanghai,  Tientsin  and 
other  ports,  where  the  Gospel  of  Hate  gainst  Britain 
flourishes. 

They  will  fail  in  China,  as  they  will  fail  in  Europe.  But 
for  many  years  they  will  cause  us  anxiety  out  here.  They 
will  make  efforts  more  desperate  than  ever  to  tap  the 
enormous  mineral  wealth  of  this  part  of  the  world.  They 
will  attempt  to  use  Hong-Kong  as  a  base,  but  it  is  to  be 
sincerely  hoped  that  legislation  will  prevent  them  doing 
that. 

From  1912  to  1914  the  German  Government  spent  large 
sums  of  money  in  China,  mostly  on  behalf  of  work  which 
would  benefit  their  engineering  interests.  In  the  light  of 
recent  events  we  might  hastily  conclude  that  it  has  been  all 
wasted.  It  is  true  that  the  millions  spent  at  Tsingtau  are 
a  dead  loss  from  Germany's  point  of  view,  although  they 
will  assist  the  other  Powers  to  develop  the  Province  of 
Shantung.  It  seems  impossible  that  this  nation  which  has 
alternately  insulted  and  deceived  the  Chinese  can  ever 
obtain  respect  from  the  Celestial.  The  German  people  have 
"  lost  face."  They  have  lost  vast  sums  of  money.  But, 
despite  these  things,  they  continue,  and  after  the  war  is 
over  they  will  continue  to  plot  and  scheme  against  the 
influence  of  Great  Britain  in  China. 

It  is  true  that  at  present  many  of  the  large  engineering 
schemes  out  here  are  in  abeyance.  The  Hankow  concession 
was  arranged  soon  after  the  war  commenced.  £10  000,000 
sterling  had  been  promised  from  a  wealthy  London  firm. 
Fortunately,  the  chief  engineer  of  the  scheme  is  a  Britisher. 


As  the  scheme  progresses  about  15  British  assistants  and  a 
great  deal  of  British  machinery  will  be  required.  The 
London  firm  cannot,  at  present,  export  the  gold,  but  it  is 
certain  that  the  Hankow  development  scheme  will  progress 
when  the  war  is  over.  It  seems  also  extremely  probable 
that  the  prodigious  wastage  of  metals  in  Europe  will  lead 
to  the  very  desirable  development  of  China's  mineral 
wealth. 


CORRESPONDENCE. 

Letter»  received  by  m  after  5  p.m.  on  Tuksday  cannot  appear  'untii 
the  follounng  week.  Cm-respondents  shinild  forward  their  commvni- 
cations  at  the  earliest  possible  moment.  Ni>  letter  can  be  published 
unless  we  have  tlie  writer's  name  and  address  in  our  possession. 

Wrinkles  on  the  Operation  of  Alternators. 

I  have  read  Mr.  Paneey's  "  Wrinkles  on  the  Operation  of  Alter- 
nators "  with  much  interest  having  encountered  similar  diffi- 
culties myself,  viz ,  the  absence  of  power-factor  and  frequency 
meters.  , 

The  traction  station  to  which  I  refer  is  now  somewhat  out  ot 
date,  and  ia  equipped  with  B.T.H.  multipolar  alternators  driven 
by  compound  vertical  engines.  To  shut  down  an  alternator 
running  in  parallel  we  give  the  signal  to  the  driver,  who  begins 
to  shut  off  steam  whilst  the  switchman  weakens  the  field  to  no- 
load  excitation.  How  would  Mr.  Pausey  suggest  regulating  the 
fields  of  two  alternators  in  parallel  when  the  only  guide  is  an 
ammeter  in  the  field  circuit  of  each  machine,  and  when  weigiite 
are  often  placed  on  the  governor  of  the  smaller  machine  ?  The 
traditional  method  seems  to  be  to  synchronlee  the  incoming 
machine  at  the  normal  bus-bar  voltage,  then  to  reduce  the  field 
of  the  machine  already  on  the  bars  untU  the  resultant  voltage  is 
the  normal  running  voltage.     Is  this  correct  ? 

Again  a  Westinghouee  rotary  of  the  fixed  ratio  type  whose 
power-factor  meter  indicates  95  lagging  under  all  conditions  of 
load  except  reverse  cuieent,  runs  with  a  constant  excitation  of 
3'2  amps  but  when  a  second  alternator  is  switched  in,  the  rule-ol- 
thumb  method  is  to  reduce  the  field  to  about  2  8  amps.  Are  there 
any  logical  grounds  for  this  ?  Switchman. 

Extraction  of  Oil  from  Feed  Water. 

In  an  article  in  this  week's  Review  on  "The  Use  and  Abuse 
of  Oils  on  Mining  Plant,"  by  T.  C.  Thomsen,  B.Sc,  on  page  285, 
this  statement  appears  :—"  Electrical  treatment  ot  the  feed  water 
wUl  extract  every  trace  of  oil."  I  should  be  pleased  if  through 
your  "Correspondence"  columns,  the  exact  method  referred  to 
could  be  given,  and  the  quantity  of  current  necessary  per  thousand 
gaUons  of  water  treated.  The  firm  I  am  connected  with  use  the 
hot  water  from  the  jet  condenser,  in  connection  with  the  mam 
engine,  for  the  washing  of  cloth.  We  have  no  oil  separator,  and 
treat  the  water  by  passing  it  through  a  coke  filter.  All  the  oil  iB 
not  extracted,  however,  and  I  should  welcome  some  method  of 
eliminating  the  remaining  traces  of  oil,  such  as  suggested  by  the 
author  of  the  above  article.  I  may  add  that  the  present  arrange- 
ment does  not  lend  itself  to  the  introduction  of  an  oil  separator. 

Auijust  ZOth,  1916. 

Units  from  Refuse. 

In  reply  to  Mr.  Morgan,  I  should  again  like  to  make  it  clear 
about  the  point  "  so  strongly  raised  "  by  me,  namely,  the  settmg  of 
the  boiler  directly  above  the  combustion  chamber  In  the  first 
place,  for  the  last  three  years  I  have  actually  worked  a  simUar 
arrangement  (although  not  quite  such  a  good  one  as  that  pro- 
nosed)  on  our  peak  load  in  order  to  save  refuse,  as  in  this  way  I 
San  get  an  evaporation  of  4  J  to  5  lb.  of  water  per  pound  of  refuse 
as  alainst  1  lb.  with  our  new  destructor,  and  25  lb.  with  our  old 
one  (which  was  done  away  with).  „„»»,:„., 

Although  the  above  requires  no  further  argument,  I  see  nothing 
whatever  in  Mr.  Morgan's  contentions.  With  the  boUer  directly 
above  the  combustion  chamber  ; — 

1  You  can  still  get  an  equally  large  thermal  storage  system  of 
red-'hot  brickwork,  with  the  further  advantage  that  this  stored 
heat  is  always  evaporating  water  to  greater  advantage,  and  the 
Doint  that  Mr.  Morgan  mentions  about  the  boiler  tubes  tendmg  to 
cool  the  brickwork  more  quickly  ie  exactly  what  one  wants  for 
the  purpose  of  raising  steam.  It  is  always  an  advantage  m 
favour  of   any   destructor  to   be  able  to  get  rid  of   your  heat 

"^2  "The  proper  combustion  of  the  fumes  depends  not  only  upon 
the'temperature  of  this  chamber  but  the  si^  of  it,  and  the  com- 
bustion chamber  can  be  made  of  ample  SIM  under  a  large  water- 

'"s'  It'lfeasier  to  raise  steam,  and,  what  is  more  important  in  a 
central  station,  to  get  it  up  when  it  has  fallen  on  loa^. 

i.  The  dust  can  be  provided  for  just  as  easily  as  ^''^ the  usual 
wasteful  arrangement  of  having  a  combustion  chamber  which  does 
not  act  directly  upon  the  boiler  tubes.  _ 

I  am  glad  Mr.  Morgan  invites  destructor  engineers  to  take  Part 
in  thTs  controversy.    Messrs.  Meldmm  installed  our   grates  for 
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burning  refuse  directly  under  the  boilers,  and  Messrs.  Ileenan  and 
^fonde  our  last  destructor.  The  Meldrum  prate  can  beat  the 
Heenan  destructor  (excellent  as  it  is)  for  steam  raising,  and  the 
Ueenan  destrnctor  has  the  advantage  of  the  Meldrum  grates  in 
other  ways  such  as  dust  catchingr  and  getting  rid  of  a  greater 
quantity  of  refuse.  Therefor^  as  stated  in  my  article,  a  com- 
bination of  the  two  methods  (namely,  with  the  boilfr  fixed  above 
the  combustion-chamber),  would  have  been  the  perfect  method  had 
the  original  arrangement  of  our  plant  allowed  ne  to  carry  this  out 
and,  whatever  theory  says  against  this  method.  I  must  be  pardoned 
lor  stiU  believing  what  I  have  seen  every  day  for  the  last  three 
years. 

A.  J,  Abraham,  General  Manager, 
Aberdare  Electricity  Works, 
August  27th,  1915. 


London  Electrical  Trades  Arbitration. 

The  District  Secretary  of  the  London  District  Electrical  Trades 
Union  has  circularised  the  Electrical  Press,  stating  that  Sir  David 
Uarrel,  the  Arbitrator,  has  awarded  members  of  that  Union  an 
advance  of  JJ.  per  hour,  which,  coupled  with  the  Id.  advance 
Obtained  by  the  Inion  last  year,  constitutes  an  increase  of  I'd  per 
hour,  in  a  little  over  1.5  months,  for  electrical  wiremen  and  fitters 
m  the  metropolitan  district. 

f  Jf'^'l..^'*'!"?'  'u  ?^''-«'"ely  misleading,  and  avoids  the  main 
facts  the  intention  being,  no  doubt,  to  claim  a  series  of  victories 
over  the  employers,  who,  however,  stand  in  the  happy  position  of 

l^Z?^A  K^I.'^V'!^-  ^''"*°<=«  ^^^  °««^«<5  by  the  masters!  and 
accepted  by  the  Lnion  after  the  strike,  which,  from  the  men's 
point  of  view,  was  not  a  brilliant  achievement.  In  addition  to 
ref^',^  w"*^  °^  ^*t-  P"'  ^""^  ^''^  demanded  by  the  men,  and 
thl?^^',-n.„r^T'  '^'  "*''*'"  "^'■"^'^  *°  arbitration,  realising 
.ril  ■?.,  fl  "^  °^  Z^^^  ^^^  ]<xi\.i&-A  during  the  present  national 
dZlniH  fV*"^  "'°^i  *'"%'."^"  Arbitrator  awarded  half  the  amount 
demanded,  the  award  reading  as  follows  :— 

11 T  u      1.  ,     ,  "August  11th,  1915 

lOii  ffl^^/'^^'^v*''^*  *^^  *=''=*'''8^  ^»'«  ^'^al'  be  raised  from 
r.l^«    "Td.  per  hour,  with  y^ro  rata   advances  to  electricians, 

is  from  Vh^^''-''"'*''  '"."^  t^^^'''''^  '^*«  *°  '=°'"«  i°t°  operation 
hereof  and  th^.T'""'^  °^  """  ^f '  P^^  ^^^  following  the  date 
hereof,  and  the  advance  now  awarded  to  be  regarded  as  war  wane, 

ThtrVi/-'  '^"'  '"  ""'^    ''"pendent    on    the   existence    o/tke 
abmrmal  conditw,is  mw prerailhu,,  in  consequence  of  the  war." 
Ihe  italics  are  mine. 

TTn^i!!"3''  this  award  applies  only  to  members  of  the  London 
Union,  and,  strictly  speaking,  is  limited  to  such,  the  members  of 
he  ^rZ  f  ""'n""^  *^*''?"'  A««°<=iation  have  decided  toTpp'y 
the  increase  to  all  employes,  Union  and  mm-Uninn,  although  no 
agitation  has  been  apparent  among  their  non-Union  emplojeV 

the  Union'  "  T?""*  M  u  ^"'"l"^  ''^^^  ^^"^  "^'''•J  '^  "  t'i°>^Pli  for 
was  wThoif  ^o°W  have  been  better  to  leave  the  matter  as  it 
tat  f^r  th»  h  '=°""'"/°  •  an<3  1  would  have  remained  unchallenged, 
but  for  the  braggadocio  of  a  "Union  "  oflScial 

^^;^!■°°^°^'°''*'^°°'.°°'"^  °'  any  concessions  by  the  employers 
selves  thrt°Ih'°''2'  ''  ^^%'  '}%  ^"^«  U""'"'  °ffi"al«  flitter  ther^! 
In  Int,  ^^  ^V  ^^^^^^^^  ^"P'^al,  whereas  the  result  is  but 
h^rmS'       '"""^  ■    "'°^''°^    '°    '=°°«'^°*     «'^«=«    i°«tead    of 

an^^'""l°'°''°''l",  ""^T  ba  said  that  the  award  is  anything  bnt 
an  advertisement  for  the  Electrical  Trades  Union.  The  officials 
controlling  same  would  ba  well  advised  to  keep  in  the  Wk°rannd 
and  avoid  basking  in  the  limelight  during  the  present  trSnblons 


London,  W.,  An/iutt  30th,  1915. 


W.  Ellerd  Styles 


New  Battery  Signalling  Bell. 

^IJn^^^^ti'^°^u'l  '='"°'"°  °^  *^«  Electhioal  Review  for 
Anguat  13th  I  see  that  a  paper  on  the  above  subject  was  read  at  a 
meeting  of  Mining  and   Mechanical   Engineers  ^at  Newcastle  on 

I  should  like  to  pDint  out  that  I  have  fitted  several  bells  with 
condensers  and  connected  them  across  the  contacts.  This  idl  iJ 
Zfrnum.""^   ^"^^'""^  "^""^^  ^^'  ^P"''°°  *^«  contacts  t^  a 

I  have  hal  these  bells  (fitted  as  described  above)  in  use  for  some 
ime  on  surface  work  at  Askern  Colliery,  and  find  not  only  th^t 
the  Tl  ;'  "-f  ""=«?  but  that  there  is  much  less  trouble  in  keepfng 
the  contacts  clean,  thus  ensuring  a  good  signal.  "eeping 

A,kern  Colliery,  near  Doncaster,  ^^^^""^  "*  ""«"• 

Augutt  28l/i.  1915. 


LEGAL. 


Vnr  Stailina:  and    Mfflitins;   i:<|iii|nii«'n<s    in    (hr 

5  .„    •~*,''""'<''°"f   to   "om"   Ogurofl   compiled   by  Mr    0    Brewor 

«rf  n'rol  """l  "'"'''"•f'!?""'  <,' '•  l^'^'^'  ^^^  'ot-l  num^r  of  mZr- 
oar*  produced  in  the  United  States  during  the  past  12  calendar 
months  was  fil  I, f,9S.  and  of  this  number  201,800  were  fitted  with 
eleotno  starting  and  lighting  equipments.  «™  nttca  witn 


Electric  Pocket  Lamp  Probkcwtion. 
In  the  City  of  London  Court,  on  August  25th,  before  his 
Honour  Judge  Rentoul,  K.C.,  Mr.  E  B.  Holmes,  special  con- 
stable,  of  Hackney,  sought  to  recover  £1  8s.  8d.  against  Mr.  Percy 
Patterson,  electrician,  trading  as  the  Electric  Supply  Store,  77 
I'orebtreet,  for  damages  for  injury  caused  to  his  clothing  owing  to 
a  defective  flash  lamp  purchased  from  him. 

Plaintiff's  solicitor  said  the  plaintiff  bought  a  pocket  electric 
lamp  of  the  defendant  on  his  guarantee  that  the  plaintiff  conld 
put  it  in  his  pocket  without  it  leaking.  Plaintiff  wanted  it  for 
use  during  his  duties  as  a  special  constable.  When  he  put  it  in 
bis  pocket  the  lamp  leaked  owing  to  the  accumulator  being 
defective.  He  took  it  back,  and  a  new  accumulator  was  given  to 
him,  but  that  was  worse  than  the  fir^t.  Sulphuric  acid  from  the 
lamp  leaked.     Plaintiff's  clothes  were  burnt 

Dependant  told  the  Court  that  the  lamp'was  absolutely  safe  if 
the  plamtiff  used  it  properly  and  carefully 

Judge  Rentoul  thought  that  the  bare  fact  that  the  defendant 
nad  sold  the  lamp  was  a  guarantee  that  it  was  fit  for  use  An 
electric  pocket  lamp  was  not  fit  for  use  if  it  leaked 

Defendant  said  that  plaintiff  handled  it  carelessly.  He  did 
not  sell  the  accumulator  as  being  unspillable.  They  were  all  made 
with  a  percentage  of  sulphuric  acid  in  them,  and  it  was  impossible 
to  make  an  aocnmulator  otherwise.  N ,  maker  would  guarantee 
such  a  thing.  If  so,  the  whole  electrical  industry  would  be 
stopped. 

Plaintiff  added  that  when  defendant  told  him  that  the  lamp 
could  not  leak  he  showed  him  that  it  was  packed  with  ganiie 
which  would  absorb  the  acid,  and  so  prevent  it  coming  out 

The  Def;endant  assured  the  Judge  that  an  accumulator  eonld 
not  be  maae  that  would  not  leak.  There  was  nothing  on  the  lamp 
to  say  that  the  acid  was  nnepillable 
•  Judge  Rentoul  did  not  think  the  lamp  onght  to  leak.  He  did 
not  think  anybody  would  buy  an  electric  flash  lamp  if  he  knew  it 
was  going  to  leak  and  burn  holes  in  his  clothes.  It  seemed  extra- 
ordinary to  him  that  a  man  should  be  asked  to  take  an  electric 
lamp  to  nse  in  his  service  as  a  special  constable  and  for  it  to  leak 

fJj:t'7'^'A  r^^'i  u"'"^  *'"''  "^^^^  *be  lamp  was  attached  to  the 
terminals  and  started  burnmg  it  caused  the  aoid  to  babble     The 

esc™    "  """""^  *'"'*'  """^  *'"''  """^  ^^"^  '^^'''^'^  "  t° 

Defendant  said  he  could  demonstrate  in  Court  that  that  was 
not  so,  and  that  although  he  did  his  utmost  to  stop  lamps  fr^^ 
eaking  and  to  make  them  as  safe  as  possible,  he  could  not^  unde?^ 
take  any  responsibUity.  No  manufacturer  of  electric  pocket  lamns 
would  dream  of  doing  anything  of  the  sort.  H^  prod^d  alaZ 
which  was  put  on  the  Judge's  desk  and  lighted,  Lid  he  decS 

l^th  his"w'"'VH"'l'''  °""  "'  ''''  P''"""*  «aid  haShappen^ 
with  his  amp.  The  lamp  was  put  on  the  B.-nch  and  remaimed 
there  until  the  end  of  the  case  without  leaking  """^I'M 

wo^u^d"p7oballyTif  ^'  *'^'  ''  ''^  •''■"P  -'  P°'  -  ''-  «-J«  it 
Judge  Rentoul  said  the  lamp  had  not  leaked,  bnt  the  defendant 

r.l  "fP^-^'ble  for   leakage  unless  he  conld  prove  that  electric 

pocket  lamps  could  not  be  made  without  leaking 
Defendant  :  Every  accumulator  has  loose  acid  in  it,  and  if  yon 

turn  It  upside  down  it  will  leak.     I  could  make  it  leak  if  I  preset 

It.    ■This  lamp  has  bsen  treated  carelessly.     This  is  a  very  import^ 

caT  Thtsl-f '  "'°''  'fr'''  ''  l"""^"^  *°  t''^  decisilin^n  tL* 
whi;h  i  .  /''J  \"*^  "'^  because  all  accumulator  making, 
which  18  a  vast  industry,  will  be  stopped  if  your  deoision  ij 
against  me  pending  an  appeal.  aeoision   is 

Judge  Rentoul  :  I  hope  not 

Defendant  .-  We  dare  not  sell  another.  There  must  hare  be« 
a  pmt  of  acid  spilled  over  the  plaintiffs  clothes  to  have  done  thS 
damage,  and  there  was  not  more  than  a  thimbleful  of  weaiaoi^ 
in  the  accumulator  that  he  had 

Plaintiff  pointed  out  that  a  few  spots  of  sulphuric  aoid  would 
be  quite  sufficient  to  burn  the  clothes  in  the  manner  shown       The 

intend  ZT  f' "  '"  ^^'°''^^  '^'  "^"^  °^  ">e  Case.  The  lefendan? 
contended  that  it  was  a  got  up  case  o»ouu»iit 

Judge  Rentoul  deprecated  the  nee  of  such  observations     At 

out  s^Z  tT  '''/'I  °°' ,"""'  ^;  °°^'"  t°  ^'^«  a  dedsion  Witt' 
fnl  f  independent  evidence  if  the  chemical  or  electric  lamp 
industry  was  so  concerned  as  the  defendant  suggested 

Dependant  :  This  aoid  is  not  dangerous 

.TUDGE  Rentoul   thought  it  might  be  wise  to  settle  the  OMf 
and  then  suggested  that  expert  evidence  ought  to  be  called 
f.rr'''''l!*?7  •  '^'''^  "   °°'  ^°'  carrying  about  in  the  pocket  bnt 
thev   will   i    "'n  ""^  ^^  P^'t,""  '''°^'^'''     ^'  'bey  are  kept  uprigbt 

T:z.:^li^io'^.zlLJ'' '"'  ^"-  ''■  ^-  "•  ^  ^°  -» 

for^^r  I^^t^nt'S  "''"''  ''"'  ""*■  '^''"""'°'  ^"""^  "'  '-"• 
Defendant     If  you  dreido  against  me  the  case  will  have  to  be 
taken  up  by  the  whole  iniiastry. 

I'laintiff  :  You  said  the  m'anufaoturors  would  defend  the  oase. 

but   they   are   not   hero.     I   was  told  that  it  would  not  leak  UI 

turned  it  upside  down. 

Defendant  :  We  soil  them  as  moist  aceiimnUtorp 

The  Judge  suggested  that  the  plaintiff  might  accept  half  the 

amount  of  his  claim,   hut  the  defcr.l  int  said  ho  wap  cither  in  the 

right  or  in  the  wrong,  and  that  if  the  decision  was  against  him 

pocket  electric  lamps  mvlo  in  the  future  would  have  to  be  sUmMd 

sola  without  a  guarantee."  ^^ 
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The  JucoE  did  not  think  the  plaintiff  would  have  bnuprht  the 
lamp  if  he  had  thonpht  it  would  leak.  la  bis  view  unleakable  lamps 
could  be  made,  and  electric  pocket  lamps  ouerht  not  to  be  sold  if 
they  leaked.  If  the  electrical  trade  was  affected  by  the  matter  he 
would  give  leave  to  appeal  ajfainat  his  decision,  but  he  must  find 
for  the  plaintiff,  with  costs. 


NEW    ELECTRICAL    DEVICES.     FITTINGS 
AND    PLANT. 


New  G.E.C.  name-Proor  and  Water-Tlght  Bell  for 
Mines. 

la  the  new  G.E.C.  flame-proof  and  water-tig-ht  trembling  bell 
illustrated  in  ug.  I,  special  attention  has  been  given  to  the  design 
and  construction  so  as  to  make  it  comply  thoroughly  with  the 
Home  Office  regulations. 

The  bell  action  is  enclosed  ia  a  cast-iron  flame-proof  case. 
The  lid  is  bolted  to  the  case,  and  confaot  is  made  between 
machined  flanges  1  in.  wide.  These  are  of  sufficient  heat  capacity 
to  cool  effectively  any  hot  gases  expelled  in  the  event  of  an 
internal    explosion.      The    case    is    water-tight  and    thoroughly 


The  Edison  &  Swan  United  Eleotbio  Light  Co.,  Ltd., 
Bonder's  Eod,  who,  we  understand,  have  been  doing  exceedingly 
well  in  their  eilk  shade  department,  have  sent  us  a  neat  little  stiff 
covered  booklet  of  silks,  which  contains  nearly  50  different  tints 
of  reds,  greens,  blues,  browns,  &3.,  with  a  sample  attached  to 


Fia.  3.— Ediswan  Lamp  Shade. 


enable  a  prospective  buyer  to  test  the  quality.  All  shades  can  be 
re-covered  in  a  similar  fashion  to  match  others,  and  old  pattern 
shades  can  be  renovated.  Illustrations  are  shown  here  of  some 
recently  executed  designs,  which  are  stock  lines,  but  it  is  also 
a  speciality  of  this  department  to  make  for  all  individual  require- 
ments. 

English  Electrical  Novelties. 

Messes.  Ward  &  Goldstone,  of  Sampson  Works  (Salford) 
Manchester,  have  recently  issued  a  four-page  pamphlet  dealing 
with  electric  pocket  lamps,  torches,  medical  coils,  bell  and  pushes, 
miniature  electric  motors  and  parts  for  constructing  same,  lamp 
refills,  dry  batteries,  and  other  small  technical  goods.  These 
originally  in  great  part  came  from  the  Continent,  but  Messrs. 
Ward  &  Goldstone  are  now  manufacturing  them  for  themselves. 

We  illustrate  a  Sturdee  torch  fitted  with  a  hood  (fig.  4)  ;  this 
is  a  non-rusting  torch,  fitted  with  a  refill,  which  in  ordinary  use 


Fig.  1.— G.E.C.  Flame-Proof  and  Water-tight  Mining 
Bell,  with  Covee  removed. 

enamelled  to  prevent  rusting.  The  internal  unoccupied  space  is 
kept  down  to  a  minimum,  so  as  to  limit  the  amount  of  explosive 
gas  which  might  accumulate. 

The  hammer  is  connected  to  the  armature  by  a  shaft  which 
passes  through  a  gland,  1  in.  long,  in  the  bottom  of  the  case.  It 
is  situated  under  the  gong  and  is  thereby  afforded  additional 
protection.  A  flame-proof  gland  is  also  fitted  to  the  case.  It  is 
designed  to  take  an  armoured  lead- covered  twin  cable. 

The  bell  is  made  with  two  sizes  of  gong,  6  in.  and  8  in. 
respectively.  The  6-in.  bell  weighs  1-1  lb.,  and  requires  a  pressure 
of  6  volts  across  its  termioals  to  work  it  satisfactorily,  while  the 
8-in.  bell  wtijhs  16  lb.  and  requires  10  volts.  The  resistance  in 
each  case  is  25  ohms,  and  the  current  taken  jast  under  01  ampere. 

Theee  bells  are  made  by  the  General  Electric  Co  ,  Ltd.,  67, 
Queen  Victoria  Street,  E.C. 

Edi»wan  SUk  Shades. 

Though  it  is  probable  that  there  will  be  fewer  new  lighting 
schemes  undertaken  in  the  coming  season  owing  to  the  general 


Fig.  4.— Stubdee  Torch  with  Hood. 


Fro.  5.  — Special 
Pocket  Lamp. 


Fig.  fi. — Velos 
Refill. 


M. 


^mmN 


Fig.  2, — Ediswan  Lamp  Shade. 

feeling  for  "  household  economy,"  it  is  practically  certain  that  In 
many  oases  new  shades  will  have  to  replace  those  that  have  seen 
the  previous  season  through. 


will  give  16  hours'  light,  and  hold  up  for  12  months  without 
failing.  Figs.  5  and'  6  illustrate  a  special  pocket  lamp,  and  the 
Velox  pocket  lamp  refill,  which  is  made  specially  for  expjrt,  and 
will  remain  in  condition  in  stock  for  nine  or  12  months. 

Photographic  Meter  Records. 

The  Eastman  Kodak  Co.,  of  RDchester,  N.Y.,  has  introduced  a 
novel  meter  reader's  camera  which  enables  photographic  evidence 
of  the  state  of  the  consumers'  meter  dials  to  be  obtained. 

The  meter  reader  (or  photographer  in  this  case)  simply  holds  the 
camera  opening  against  the  meter  dial  glass  and  presses  a  lever, 
which  automatically  opens  the  shutter  for  a  definite  period,  and  at 
the  same  time  lights  four  small  battery-operated  lamps  to  illu- 
minate the  meter  dial. 

At  each  exposure  the  shatter  is  locked  and  cannot  be  again 
operated  until  the  film  has  properly  advanced  for  the  next 
exposure. 

By  pressing  a  lever  the  camera  can  be  used  as  a  lantern  in  dark 
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paesaees,  A  roll  of  film  provides  for  75  eiposures,  and  costs 
ronphly  one  shillinu  :  two  extra  rolls  can  be  carried  in  the 
camera,  allowintj  a  total  of  225  exposures. 

The  film  on  which  the  pictures  are  taken  consists  of  an  emulsion 
on  opaque  paper,  backed  with  a  white coatinp,  which  makes  details 
of  the  developed  lilm  show  up  clearly,  reversed  ripht  and  left, 
mirror  fashion,  and  the  reversed  film  is  read  by  means  of  its 
reflection  in  a  mirror  and  identified  by  the  customer's  name  and 
meter  number  on  the  dial.  The  "Factoerraf"  camera  eives  an 
indisputable  record,  and  is  especially  useful  in  taking  maximum 
demand  readings,  where  the  pointer  is  set  back  to  zero,  thus  pre- 
venting future  reference.  These  cameras  are  being  employed  on 
several  meter  routes  by  the  Rochester  Railway  and  Light  Co., 
of  ^.\'.— Electrical   World . 

"Hemming"  Grip  Fittings. 

The  Hemming  Conduit  Gbip,  Ltd.,  of  Hatherton  Street, 
Walsall,  is  introducing  a  new  patent  grip  fitting  which  we 
illustrate  in  fig.  7.  It  is  claimed  that  its  electrical  conductivity 
is  equal  to  the  tube,  and  it  can  be  used  with  any  type  of  tube, 
close  joint,  or  eeamleas.     Undersized  tubing  can  also  be  used  with 


Fig.  7. — Xew  Gbip  Fitting. 


equally  good  results.  It  will  be  iseen  that  the  grip  is  ob'-ained  by 
screwing  up  a  specially  shaped  cotter,  the  side  of  which  bearing 
on  the  tube  is  serrated  and  bites  into  the  tube.  UuBrrewing  the 
nntand  tapping  the  cotter  pin,  releases  the  tube.  A  full  selection 
of  conduit  fittings  is  made  by  the  firm  in  J-in.  to  IJ-in.  sizes. 

Single-Tumbler  Double-Pule  Swltclies. 

The  term  single-tumbl-r  double-pole  switch  is  meant  to  convey 
that  the  article  in  questinn  is  a  tunbler-action  switch  for  donhle- 
p  le  oonnp'^tion.  Thus,  instead  of  the  usual  coupling  together  of 
two  separa'^e  Hiogle-way  tumbler  swicche^  we  h»ve  the  combina  ion 
on  one  ba  h  of  'ordinary  s'z^. 

So  far  ao  we  kio«  M-SSRS.  A.  P.  Lu.n'dbero  &  Sons, of  477-489, 
Liverpool  Riad,  L  mdon,  N.  are  theoulv  mannfACtuers  of  switches 
of  this  kiori,  and  their  10-ampere  surface  and  5-ampere  fliuah 
patterns  are  ie3pectively  shown  in  figs.  8  and  9. 


FlO.  8.  Fio.  y. 

Single-tu.mbler  d.p.  Switches. 

The  5-ampere  size  is  also  made  for  surface  work,  and  various 
patterns  of  cover  (metal  or  porcelain)  are  available,  the  metal 
covers  for  surface  work  being  generally  lined  inside  with  fibre. 

This  type  of  switch  is  very  largely  ui-ed  on  eleotrio  heating  and 
cooking  apparatus  in  conjunction  with  some  other  type,  for 
varying  the  number  or  arrangement  of  the  heating  sections  in 


Fio.  10. 

oircnit.  Komo  of  these  groupings  arc  as  follows  : — Double-pole 
with  series-parallel,  double-pole  with  series-parallel  and  off,  double- 
pole  with  "Twinob,"  double-pole  with  "all-or-part,"  double-pole 
with  (special  awitoh). 


The  uses  to  which  these  switches  can  be  put  in  lighting  installa- 
tions is  a  matter  of  more  general  interest,  and  two  suob  uses  are 
shown  in  figs.  10  and  1 1. 

When  a  lamp  (or  group  of  lamps)  is  on  an  out-of-doors  circuit, 
or  in  a  cellar  or  other  more  or  less  damp  place,  it  is  decidedly  better, 
for  various  reasons,  to  break  the  circnit  on  bath  poles  (as  in  fig.  10) 


Fig.   II. 

than  to  use  a  single-way  switch.  The  same  arguments  apply  also 
to  the  control  of  plug-sockets  (fig.  1 1),  an  additional  one  being  that 
there  is  no  chance  of  shock  at  all  if  the  socket  is  entirely  "  dead  " 
when  off. 

Leiios  Lamps. 
The  A.  &  A.  Electrical  Co..  Ltd.,  of  61,  Whitcomb  Street, 
W.C.,  has  recently  plaoed  on  the  market  the  Leiios  (patent)  lamp 
shown  in  fig.  12.  in  which  it  will  be  noted  that  the  filaments  are 
stretched  horizontally  between  flexible  supports  secured  to  a 
rectangular   glass   frame.     The    light   is   distributed   downwards, 


Fig.  12.— Lelios  Lamp. 

giving,  with  the  help  of  a  suitable  shade,  an  excellent  illnmination 
below  the  li?ht  source. 

The  lamp  is  of  a  type  which  has  proved  particularly  serviceable 
for  certain  purpaees,  and  is  made  in  10  to  50-C.r.  sizes  for  25-130 
vol  s  ;  in  16  to  50-C.P.  for  140-260  volts  ;  and  in  100  to  600  C  P. 
sizes  for  all  voltages. 

The  firm  also  supplies  the  A.  &  A.  tungsten  lamp  of  the  standard 
pattern,  in  usual  candle-powers  and  for  usual  pressures. 


AMERICA    AND    ARGENTINE    TRADE. 


.Xkcentin,*  is  deix'iulciit  on  foreign  countries  for  almost  all 
kinds  of  uianufactinos,  auil.  as  has  Wen  notod  previously  in 
the  Electrical  Kkview,  the  .Xnicricau  Consular  officials  in 
that  countrj'  have  not  lost  .sinht  of  the  iact  that  the  conditions 
in  Europe  have  presenteil  an  o|iportimlty  to  the  United  States 
for  consolidatiuB  her  position  in  that  market.  The  .American 
Consul  at  Rcsario  in  ii  recent  report  p<iints  out  that,  owinjj 
to  busine.'w  depression  in  .Argentina,  the  new  interest  dis- 
played in  .\nicrican  K(«ids  failed  to  re.snit  in  a  corresponding 
increase  of  imports  from  the  United  State.s  into  his  district. 
()n  the  contrary,  iniiiorfs  from  the  Unit<'d  States,  as  from 
other  countries,  fell  oH  considerably  dininjj  I'.lli.  It  may. 
however,  be  not<><l  that  in  several  instances  Uasnrio  hou.ses 
have  placed  orders  in  the  United  Stat*>fl  which  would  under 
ordinary  circnmstancea  have  gone  to  Euro|H\  M<iieover, 
many  new  firms  arc  now  in  i-orrespondenee  with  .\inerieoi' 
export4>rs. 

American  business  circles  are  fully  alive  to  the  opportunities 
for  trade  exp.insion  in  South  America.  However,  in  spite  of 
ii-.tellitJent  elTort-s  of  mimenms  coniiiu<i<'ial  organisations  in 
the  Unit<'<I  States,  many  imlividiinls  are  still  in  tlio  dark  un 
t'>  how  tho  detiired  end  is  to  l)c  attained.  In  view  of  Uio 
(HTsisteney   with   which  numerous  exiKirters  remain   tJuo  to 


Tol.7..    No.  1,971,  September  .1,1915.]    THE     ELECTRICAL     REVIEW. 


299 


the  method  that  consists  of  advertisements,  ciixiulars  to  pros- 
ptctivc  customers,  and  inquiries  addressed  to  Consuls,  a 
repetition  of  former  remarks  and  recommendations  may  be 
■  pardoned.  Furthormoro,  this  matter  concerns  the  individual 
directly.  The  individual  busine.«s  man  can  only  make  known 
and  urge  his  need.s  as  respect.s  trade  facilitie.s.  \Vh<'n  these 
facilities  are  given,  however,  whether  or  not  he  will  reap  any 
benefit  from  them  depends  chietly  on  himself. 

Granted  adequate  .shipping  and  e.xchange  facilities,  the  most 
important  factor  in  the  extension  of  exfjort  trade  in  Argentina 
i3  the  willingness  of  the  seller  to  get  into  some  sort  of  per- 
sonal relation  with  the  Argentine  customers  and  make  indis- 
pensable conees-sions  to  the  hitter's  methods  of  doing  business. 
If  the  market  appears  likely  to  be  important  and  permanent, 
the  manufacturer  can  well  alVord  to  make  the  trip  himself. 
Travelling  salesmen  should  be  sent  out  at  regular  intervals. 
It  the  probable  demand  does  not  seem  to  warrant  such 
expense,  articles  may  be  placed  in  the  hands  of  a  coimnissiou 
house  or  a  Rosario  agent,  although  it  is,  of  course,  difficult  to 
make  satisfactory  arrangements  for  an  agency  by  corresix)nd- 
ence.  Another  practice  that  may  be  recommended  in  such 
cases  is  the  sending  of  a  traveller  by  a  group  of  non-competing 
manufacturers.  Exporters  should  realise  that  their  successful 
competitors  have  built  up  their  export  trade  here  through 
personal  effort,  and  that  goods  will  find  a  permanent  market 
only  in  this  way.  Direct  personal  relations  between  buyer 
and  seller  will  tend  to  obviate  other  difficulties  often  con- 
sidered inherent  in  some  trade  methods,  such  as  unfavourable 
credit  terms  and  unwillingness  to  conform  to  local  require- 
Dients. 

The  exporter  wbo  knows  the  standing  of  the  purchaser  of 
his  goods  will  realise  the  propriety  of  giving  him  credit,  and 
not  a  few  travellers  who  h.ive  left  their  principals  with 
orders  to  demand  cash  have  prevailed  on  their  firms  to  grant 
reasonable  credit  facilities  after  they  have  reported  satisfac- 
torily on  standing  and  banking  arrangements.  In  the  same 
way,  the  writer  knows  of  cases  where  the  personal  visit  of  a 
factory  representative  has  sufficed  to  insure  the  local  importer 
a  regular  supply  of  articles  specially  designed  to  meet  his 
needs.  It  is,  furthermore,  obvious  that  the  establishment  of 
direct  personal  relations  will  do  away  wdth  hundreds  of  mis- 
understandings, inevitable  under  other  circumstances  and 
harmful  in  the  highest  degree  to  American  trade  in  general, 
which  can  fi'equently  be  ascribed  to  business  on  a  corres- 
pondence basis.  Orders  are  undoubtedly  secured  by  corres- 
pondonce,  but  such  busine.ss  generally  lacks  a  firm  basis  and 
IS  apt  to  be  taken  by  the  first  enterprising  competitor  who 
gets  into  personal  touch  with  the  customer. 

The  outbreak  of  hostilities  in  Europe  and  the  current  belief 
that  there  was  a  shortage  of  merchandise  in  South  America 
gave  an  unprecedented  increment  to  the  steady  flow  of  cata- 
logues, circulars,  and  letters — often  bearing  the  well-known 
penalty  postage  stamp — from  American  fii'ms  to  Eosario.  Such 
literature  receives  little  attention.  Especially  when  business 
is  gofxl,  iraiwrters  have  no  time  to  wade  through  catalogues 
and  cannot  afford  to  lose  the  six  or  eight  months  often 
required  to  make  satisfactoi-y  aiTangements  by  letter.  Such 
trade  method.s  are  viewed  with  little  favour.  The  average 
Rosario  importer  is  a  frank  critic.  If  possessed  of  a  kindly 
feeling  toward  the  United  States,  he  regrets  what  he  con- 
siders the  ignorance  of  American  exporters.  In  many  in- 
stances, however,  he  attributes  the  correspondence  method  of 
ti'ade  extension  to  the  desire  of  the  American  manufacturer 
to  get  something  for  nothing.  Certain  features  of  American 
foreign  commerce — strict  adherence  to  cash  policy,  unwilling- 
ness to  meet  local  requirements,  failure  to  cultivate  personal 
relations  with  customers — have  created  an  impression  in  cer- 
tain quarters  that  the  .'\merican  merchant  is  selfish,  incon- 
siderate, exacting;  that  he  demands  the  largest  profit  with 
the  smallest  risk,  and  that,  giving  no  aid,  he  expects  the  local 
importer  to  do  all  the  work.  The  attitude  of  many  Eosarin 
merchants  towards  .American  trade  method.s  is  apparent  from 
the  frequency  with  which  they  terminate  any  discussion  of 
the  subject  by  the  Spanish  proverb  :  "He  who  wants  to  eat 
fish  must  be  prepared  to  get  wet." 

Many  exporters  seem  to  be  of  the  opinion  that  a  great 
volume  of  new  business  can  be  obtaine<l  by  mailing  cata- 
logues and  circulars  to  all  consular  officers.  As  respects 
Eosario  this  is  an  error.  This  does  not,  however,  mean  that 
it  is  not  advisable  to  have  catalogues  on  file  in  Consulates,  and 
this  practice  undoubtedly  does  result  in  orders.  Furthermore. 
•letters  addressed  to  Consular  officers  on  particular  subjects 
enable  them  to  furnish  useful  and  timely  information.  The 
Of)nsular  officer  cannot,  however,  replace  the  traveller.  He 
has  not  the  samples,  the  necessary  technical  knowledge,  nor 
the  time  to  press  goods  on  merchants,  and  he  cannot,  of 
course,  take  orders.  His  role  in  trade  extension  is  esscntiallv 
that  of  a  go-between  who  endeavoura  to  place  those  who  want 
to  sell  in  comraunicrttion  with  those  who  are  prep.ired  to  buy. 
As  rcspe<'fs  the  supply  of  infonuntion,  the  Consul  obtains  the 
most  reliable  data,  available,  luit  he  cannot  in  all  ca.ses,  iri 
spite  of  a  careful  study- of  the  situation,  report  definitely  on 
the  saleability  of  a  particular  article.  A  salesman  might  often 
succeed  in  marketing  goods  when  importers  have  unanimously 
informed  the  Consul  that  there  is  no  demand.  The  Consular 
service  is  a  factor  in  trade  expansion,  but  it  must  not  be 
assumed  that  it  can  relieve  thousands  of  exporters  of  the 
necessity  of  doing  just  such  things  as  their  foreign  competitors 
have  had  to  do. 

It    not   infrequently    happens   that    a   firm    will   prepare   a- 


circular  to  be  sent  to  all  Consular  officers  requesting  informa- 
tion, names  of  dealers,  possible  agents,  etc.  Occasioually  such 
a  general  circular  will  be  received  by  a  Consular  officer  in  a 
large  city  where  the  firm  in  qite.stion  has  already  appointed 
an  exclusive  agent.  It  is  obvious  that  the  possible  ignorance 
of  the  existing  agency  arrangement  on  the  part  of  the  Con- 
sular officer  may  lead  to  unpleasantness,  and,  in  extreme 
ca.ses,  to  the  loss  of  a  good  agent.  The  method  of  requesting 
information,  and  the  details  that  should  be  given  to  ensure 
getting  useful  information,  must  vary  .according  to  the  market 
to  which  the  request  is  sent.  It  not  infrequently  happens 
that  when  the  results  of  such  an  inquiry  are  not  as  satisfac- 
tory as  the  firm  might  desire,  the  firm  itself  is  considerably 
more  to  blame  than  the  Consul  to  whom  the  application  was 
sent. 


TRADE    STATISTICS    OF    EGYPT,     1914. 


The  following  statement,  showing  the  imports  of  electrical 
and  similar  goods  into  Egypt  during  the  year  191-1,  is  taken 
from  the  recently  issued  trade  statistics.  The  figures  for  1913 
are  added  for  purposes  of  comparison,  and  notes  of  any 
increases  or  decreases  are  given : — 
1913. 
£E. 
Rails. — 
From  Great  Britain  ...       106,000 

,,      Germany        20,000 

.,      Belgium        59,000 


1914. 
£E. 

8,000 
140,000 
18,000 


Inc.  or  dec. 
£E. 

98,000 

-t-   120,000 

41,000 


Total        

185,000 

166,000 

- 

19,000 

Stram  engines,  inchnling  he 

ilcrs,  etc. — 

From  Great  Britain 

128,000 

85,000 

- 

43,000 

,,      Gei-many        

7,000 

13,000 

-1- 

6,000 

Belgium         

500 

4,000 

— 

3,500 

,,      France           

8,000 

5,000 

— 

3,000 

„      Holland 

6,000 

1,000 

— 

5,000 

„      Italy   

11,000 

13,000 

-1- 

2,000 

Switzerland 

2,000 

— • 

— 

2,000 

,,      Austi'ia-Hungary     ... 

20,000 

— 

20,000 

Total        

183.000 

121,000 

62,000 

Electrical  machinery. — 

Prom  Great  Britain 

15,000 

13,000 

- 

2,000 

,,      Germany        

8,000 

2,000 

— 

6,000 

Austria-Hungary     .. 

3,000 

9,000 

-1- 

6,000 

Belgium         

6,000 

i,000 

— 

5,000 

„      United   States 

3,000 

— 

— 

3,000 

Prance            

27,000 

2,000 

— 

25,000 

.,      Italy               

3,000 

1,000 

— 

2,000 

,,      Other  countries 

1,000 
66,000 

8,000* 

-t- 

7,000 

Total        

36,000 

30,000 

•  Switzerland  7,000. 

Pcfrol  and  benzine  motors 

— 

Prom  Great  Britain 

ry2,000 

74,000 

-1- 

12,000 

Germany        

31,000 

21,000 

— 

10,000 

„      Italy               

22,000 

15,000 

— 

7,000 

Switzerland 

29,000 

35,000 

+ 

6,000 

Other  countries 

2,000 

7,000 

+ 

+ 

5,000 

Total        

146,00(J 

1.52,000 

6,000 

naihrny  and  tramway  carriages. — 

Prom  Great  Britain 

2,000 

30,000 

+ 

34^000 

Germany        

5,000 

10,000 

+ 

5,000 

Austria           

21.000 

30,000 

+ 

9,000 

Belgium         

20,000 

16,000 

+ 

4,000 

Total        

48,000 

92,000 

44,000 

Lamps  of  all  'kind.'f. — 

From  Great   Britain 

6,000 

6,000 

— 

,,      Germany        

21,000 

14,000 

— 

7,000 

,,      Austria           

29,000 

14,000 

— 

15,000 

,,      France           

6,000 

7,000 

+ 

1,000 

„      Italy               

1,000 

1,000 

— 

Sweden          

7,000 

5,000 

— 

2,000 

.,      Holland          

2.000 

1.000 

— 

1,000 

Other  countries 

1,000 

1,000 

_ 

— 

Total        

73.000 

49,000 

24,000 

Copper,  manufactured. — 

Prom  Great  Britain 

11,000 

S.OOO 

- 

3,000 

Germany        

20,000 

26,000 

+ 

6,000 

Belgium         

2.000 

3,000 

+ 

400 

,,      Prance            

17,000 

17,000 

— 

„      Italy              

6,000 

6,000 

— 

Other  countries 

3,000 

2,000 

- 

1,000 

Tot-J 


59,600   62,000  + 


3,400 


800 
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Scientific  instruments. — 
Prom  Great  Britain 
,,      Germany 
,,      Austria 
..      United  States 

Prance 
.,      Italy 

Switzerland 
,,      Other  countries 

Total 
Other  machinery   {except 
Prom  Great  Britain 

Germany 

Austria 

Belgium 

United  States 

France 

Italy 

Switzerland 

Turkey 

Holland 

Other  countries 

Total 


1913. 
£E. 

20,000 
21,000 
1,000 
2,000 
14,000 
1,000 
I.OIK) 
2,000 


1914. 

£E,. 

35,000 
13,000 
8,000 
500 
9,000 
3,000 
2,000 
14,500 


Inc.  or  dec. 

+   15,000 

8,000 

+    7,000 

1,500 

5,000 

-t-       2,oa;i 

+    1,000 
+   12,500 


62,000   85,000   +   23,000 


agricultural).- 
103,000 
36,000 
7,000 
4,000 
.30,000 
36,000 
5.000 
9,000 
1,000 
2,000 


79,0{X) 
21,000 
2,000 
6,000 
35,000 
15,000 
3,000 
11,000 

2,000 
1,000 


...  233,000  175,000 

Copper,  hammered,  ilrawn  or  sheet. — 

From  Great  Britain           ...  96,000  88,000 

„      Germany       15,000  15,000 

„      Belgium         600  2,000 

„      France            1,000  7,000 

„      Other  countries      ...  400  2,500 


Total 


113,000      114,500      + 


India-rubber  and  gutta-percha,  raw  or  manufactured.- 


12,000 
15,000 
4,000 
8,000 
10,000 

1,000 
2,000 


8,000 
10,000 
2,000 
5,000 
5,000 
500 
1,000 
1,500 


From  Great  Britain 

,,  Germany 

,,  Austria 

,,  Prance 

„  Italy 

,,  Switzerland 

,,  Belgium 

,,  Other  countries 

Total 

Electric,  telegraphic  and  telephonic    apparntas.— 

Prom  Great  Britain          ...  46,000  35,000 

„      Germany     • 25,000  13,000 

„      Austria          15,000  8,000 

„      Belgium         7,.50O  10,000 

„      United  State.s         ...  1,000  500 

„      France           19,000-  9,000 

„      Italy               3,000  3,000 

„      Sw«len           18,000  5,000 

„      Switzerland              ...  4,500  2,000 


24,000 
15,000 
6,000 
2,000 
5,000 
21,000 
2,000 
2,000 
1,000 

1,000 

68,000 


8,000 

1,400 
6,000 
2,100 

1,500 


4,000 
5,000 
2,000 
3,000 
5,000 
500 

600 


Total 


52,000       33,000      -        19,000 


11,000 

12,000 

7,000 

2,500 

500 

10,000 

13,000 
2,500 

63,500 


..      139,000        85..50(-i 
=    £1   Os.  6ld. 


WAR    ITEMS. 


Effects  of  a  Year  of  War  upon  American  Electrical 
Industry. — In  order  to  ascertain  just  how  the  present 
trouble  in  liurope  has  affected  the  American  electrical 
industry  in  various  sections  of  the  country,  the  New  York 
"  Electrical  World  "  recently  approached  a  number  of  pro- 
minent central-station  officials,  manufacturers,  jobbers  and 
contractors,  requesting  their  opinions  and  observations  based 
on  their  experiences  after  a  year  of  the  war.  The  central- 
station  industry,  while  it  has  fjone  forward,  did  not  enjoy 
during  the  past  year  the  same  ratio  of  increase  owing  to  a 
combination  of  depressed  business  conditions  and  to  the  war. 
Capital  for  development  purposes  is  not  now  easy  to  obtain 
<!espite  the  permanency  of  the  investment  and  the  vast 
amount  of  gold  hoarded  in  banlc  vaults.  Throughout  the 
trade  many  of  the  manufacturers  feel  the  results  of  decreased 
building  operation,  but  yet  they  arc  sanguine  of  good  times 
to  come.  The  contractors  and  joblxirs  naturally  experienced 
.some  setback  in  business  because  of  stagnant  building  trade 
conditions,  while,  on  the  other  hand,  the  widening  applica- 
tion of  electricity  and  the  campaign  for  the  intensive  culti- 
vation of  customers  now  being  waged  by  manv  central- 
station  companies  has  resulted  in  increased  sales  of  oloctricnl 
appliances,  so  that  dealers  generally  look  on  present  condi- 
tions with  complacency. 

Our  contemporary  publishes  communications  received 
from  the  heads  of  some  of  the  largest  holding  coitipanies  In 
the  country  bearing  on  the  situation. 

Mr.  S.  Z.   Mitchell,  of  the  Electric  Bond   *  Share  Co., 


of  New  York,  says: — "  The  earning  power  of  the  electrical 
industry,  taken  as  a  whole,  has  been  hurt  but  little  by  war 
conditions.  However  the  uncertainties  created  by  war  con- 
ditions have  somewhat  depressed  th«  market  value  of 
electrical  securities  along  with  all  securities  generally,  other 
than  the  so-called  '  war  stocks.'  Naturally  these  dilliculties 
have  adversely  affected  the  ease  of  permanently  financing 
every  line  of  business.  The  money  markets  and  the  invest- 
ment or  capital  markets,  now,  as  always  in  times  of  dis- 
turbance, have  drifted  far  apart.  Money,  as  exemplified  by 
short-time,  well-secured  loans,  is  dirt  cheap  and  is  goinf,' 
begging,  whereas  capital  for  permanent  investment,  particu- 
larly for  new  enterprises,  is  almost  unobtainable  at  an\ 
reasonable  price.  This  has  naturally  had  the  effect  of  check- 
ing new  developments  and  expansion  of  old  developments, 
and  I  do  not  look  for  any  material  improvement  in  these 
conditions  until  the  fear  of  our  becoming  involved  in  foreign 
quarrels  is  gone,  and  also  until  our  people  can  get  a  better 
idea  as  to  what  our  industrial  condition  will  be  when  the 
v/ar  is  over.  Many  people  feel  that  a  great  industrial  boom 
in  this  country  will  follow  the  termination  of  the  war. 
Others  think  that  directly  opposite  conditions  will  prevail, 
particularly  if  no  changes  are  made  in  the  meanwhile  in  the^^. 
tariff.  They  believe  that  when  the  war  is  concluded  Euro 
pean  factories  will  be  found  practically  intact,  and  th« 
necessity  for  employment,  and  particularly  the  necessity  foi 
immediately  producing  the  largest  possible  factory  output  U 
order  to  meet  war  taxes,  will  be  so  great  that  Europeai 
labour  and  European  manufacturers,  under  the  guidana 
of  their  respective  Governments,  w'ill  immediately  rush  pro 
duction  to  the  utmost  and  will  make  wages  and  commodity 
prices  low  enough  to  overcome  all  competition  in  sellinj 
goods,  and  that  under  these  conditions  the  Europeans,  an 
bound  to  cut  under  our  prices  so  that  w-e  shall  be  swampe( 
with  foreign  goods.  ...  I  am  sure  that  capital  will  Ix 
timid  and  new  developments  will  be  delayed  until  investor! 
are  better  assured  as  to  the  outcome  than  is  now  the  case 
The  advent  of  so  many  war  orders  in  a  large  number  o 
Eastern  cities  is  proving  very  helpful  to  the  electrical  busi 
ness.  The  same  may  be  said  as  to  some  of  the  metal-minin{ 
industries.  On  the  other  hand,  business  conditions  in  th« 
lumber  and  fruit  countries  of  the  Pacific  Coast  are  greatli 
depressed,  and  nearly  all  public  utilities  in  that  section  an 
suffering  accordingly.  The  same  thing  applies,  but  in  lesi 
degree,    to    conditions   in    some   of    the    Southern    States.' 

Mr.  H.  M.  Byllesby,  of  H.  M.  Byllesby  &  Co.,  of  Chicago 
writing  from  the  point  of  view  of  the  local  public  utilit' 
company,  says  that  there  has  been  a  very  pronounced  ad 
verse  effect  uf>on  the  business  conditions  of  the  Unite< 
States  due  to  the  war.  "  In  the  first  place,  it  has  practicalli 
stopped  all  financing  on  a  lar^e  scale,  and  particularly  fa 
new  enterprises.  In  sections  which  have  profited  direct!) 
from  war  orders  or  from  the  crop  situation  due  to  the  wa 
there  is  a  certain  degree  of  artificial  stimulation.  In  genera 
we  find  business  in  the  cities  and  towns  in  which  we  operatt 
to  be  at  least  dull,  in  most  cases  '  marking  time,'  and  il 
the  Puget  Sound  and  Pacific  Northwest  section  to  be  in 
creasingly  stagnant,  this  latter  situation  being  more  or  lesi 
influenced  by  the  depression  in  the  lumber  trade,  which  ii 
not  altogether  due  to  the  war,  and  to  a  general  coUaps* 
following  over-expansion  in  that  section.  ...  In  genera 
the  war  has  had  a  most  distressing  effect  upon  business 
It  has  stopped  large  financing  of  a  permanent  nature,  am 
there  is,  I  think,  on  the  part  of  all  responsible  people  i 
feeling  of  very  great  anxiety  and  apprehension  as  to  th( 
future  of  our  ow-n  country  as  judged  by  the  portentoui 
events  involved  in  the  present  European  war." 

Mr.  Samuel  T.  Bodine,  of  the  United  Gas  Improvement 
Co.,  of  Philadelphia,  says  that  should  the  war  continue  for 
another  year,  and  .American  concerns  continue  to  rush  into 
the  manufacture  of  supplies  for  the  belligerents  at  pheno- 
menal profits,  of  which  labour  is  justly  claiming  a  share,  he 
foresees  unrest  and  misunderstanding  in  other  industries. 
He  concludes: — "  I  cannot  but  feel  that  it  would  be  for  the 
common  good  of  Labour  and  Capital  if  the  concerns  whic 
are  growing  rich  on  war  orders,  inste.id  of  establishing  higl 
wage  schedules,  w'hich  cannot  be  maintained  when  businesi 
conditions  become  normal,  would  arrange  with  their  em 
ploy^s  to  set  aside  for  labour  a  percentage  of  their  pheno 
menal  profits,  to  be  divided,  say,  every  three  months." 

Munitions  Manufacture  in  Australia. — In  the  "  Sydney 
Morning  Herald  "  of  July  6lh  it  was  stated  that  the  manufac 
ture  of  shrapnel  .shells  would  probably  lie  in  full  swing  ther 
within  a  few  weeks.  .An  armaments  committee,  at  the  hea< 
of  which  is  Mr.  A.  E.  Cutler,  and  which  comprises  Mr. 
Davis  (Director-General  of  Public  Works),  Profess 
Warren,  Mr.  Lucy  (Chief  Mechanical  Engineer  for'  Rai! 
ways),  Mr.  Brain  (Chief  Electrical  Engin<xT  for  Railways) 
and  the  representatives  of  the  principal  engineering  lirmi 
have  lioen  handling  the  work  pertaining  to  engineerir 
,  matters,  while  the  Chambor  of  Manuf.nclures  has  liecn  ai 
tending  to  the  remaining  supplies.  The  various  engineerinjP 
firms  nave  lx>en  circulari.se*!  as  to  their  possibilities,  and  tl>« 
replies  have  been  highly  satisfactory.  Several  well-known 
gentlemen  of  high  slan<!ing  have  offoreil  their  services  free. 
It  is  expected  tnaf,  with  the  plant  which  the  State  Govern- 
ment is  obtaining,  an<l  with  the  co-operation  of  existing 
Government  workshops  and  tho.se  owned  by  private  em- 
ployers, there  will  soon  be  a  large  output  of  chrapnel  shelU 
there. 
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After  the  War:  German  Preparations. — In  an  editorial 
ncte  regarding  the  efforts  which  Germany  may  naturally  be 
expected  to  put  forth  to  recover  her  trading  position, 
"  Ivastern  Engineering  "  quotes  some  significant  information 
>oiu  bv  the  New  York  correspondent  of  a  London  newspaper 
-liowing  the  lengths  to  which  Teutonic  traders  are  prepared 

i;o  to  secure  the  ends  they  have  in  view.     It  may  be  that 

■.  will  find  so  much  of  the  world  against  them  that  their 

-ires  will  not  be   realised   so  speedily  as  they  anticipate, 

we  are   told   on  the   authority  of  an  eminent  financial 

■rt  that,  as  one  part  of  the  scheme,  Germany  will  require 

btain,  and  quickly,  ^£200,000,000  worth  of  raw  materials. 

^he  cannot  purchase  those  with  bank  notes.  Accordinglv, 
;,r -sighted  Germans  are  now,  during  the  war,  keeping  up 
the  manufacture  of  iron  and  steel  and  storing  up  the  pro- 
ducts; they  are  continuing  in  the  same  way  the  mining  of 
pi'tash,  and  their  dye  factories  are  running  at  full  speed. 
Gomiany's  scheme  is,  the  moment  the  war  is  over,  to  dump 
inio  one  big  market  all  the  iron,  steel,  and  other  materials 
she  has  been  able  to  manufacture  and  store  during  the  war. 
The  only  big  market  available  to  her  is  the  United  States, 
since  South  .Americans  like  their  bills  hung  up,  and  it  is  an 
imperative  need  for  Germany  to  have  cash  payments  so  that 
she  can  instantly  buy  with  them  new  stocks  of  cotton, 
copper,  wool,  jute,  and  so  on.  For  some  time  past  America 
has  been  swarming  with  agents  of  German  steel  manu- 
facturers, who  are  canvassing  all  American  users  of  steel 
and  telling  them,  '  Please  give  us  complete  lists  and  specifi- 
cations of  the  sheets  and  tubes  you  use  in  your  business,  for 
the  moment  the  war  is  over  we  shall  be  in  a  position  to  offer 
you  those  materials  at  prices  you  have  never  even  dreamed 
of.'  Dye  manufacturers  in  Germany  are  making  similar 
offers,  and  are  besides  conducting  a  most  skilful  campaign 
with  a  view  to  preventing  developments  of  the  American  dve 
industries.  This  is  some  indication  of  the  efforts  which 
German  traders  will  make  to  retain  and  foster  trade." 
The  discussion  of  "  terms  of  settlement  "  appears  to 
be  a  long  way  off,  but  it  may  well  happen  that  the  very 
confident  Teutonic  commercial  calculations  with  reference 
to  the  future  will  prove  to  be  like  some  others  that  have 
gone  wrong.  It  will  be  for  the  Allied  Governments,  and 
especially  our  own,  to  watch  such  matters  most  closely  to 
prevent  as  far  as  practicable  a  revival  of  the  old  economic  war. 
We  believe  that  our  Coalition  Government  is  fully  alive  to 
the  possibilities,  and  that  it  will  have  behind  it  in  whatever 
action  it  may  take  to  deal  adequately  with  this  important 
aspect  of  the  present  struggle,  the  great  maiority  of  British 
opinion.  We  are  so  deeply  absorbed  with  the  struggle  for 
life  just  now  that  such  matters  have  to  wait,  but  the  time 
will  come  when  victory  will  force  such  questions  most 
prominently  under  everybody's  attention. 

Early  Zeal. — While  we  are  far  from  wishing  to  damp  the 
ardour  of  the  youth  of  England,  and  while  we  have  no  desire 
here  to  enter  into  the  National  Service  controversy,  we  can- 
not help  feeling  that  the  action  of  Palmer's  Shipbuilding  and 
Iron  Co.  in  taking  proceedings  against  apprentices  who 
•  have  left  their  work  without  permission,  and  enlisted,  will 
meet  with  approval  in  many  quarters.  We  can  quite 
imagine  that  the  enticements  of  the  recruiting  officer  are 
irresistible  to  the  under-age  youngster  who  is  swept  up  in 
the  waves  of  patriotism,  but  Palmer's  is  essentially  a  war 
factory,  and  its  employes  are  war-workers,  and  under  some 
circumstances  it  may  be  heroic  to  remain  at  the  tasks  of 
apprentice  monotony  and  resist  the  "  death  or  glory  "  appeal. 
When  we  are  getting  back  all  the  engineering  labour  that 
we  can  from  the  Front  it  is  regrettable  that  we  should  lose 
even  the  partly-trained  men  and  boys  from  the  places  that 
they  rightly  occupy  in  our  works  to-day.  Palmer's  is  a 
large  company  as  well  as  a  war  concern,  and  it  is  able  to 
take  action  where  others  by  doing  so  would  suffer.  Legally, 
the  apprentice  cannot  break  his  agreement  and  enlist  unless 
the  employer  agrees,  but  deeds  have  been  broken  in  in- 
numerable cases.  We  have  in  mind  a  business  in  a  small 
country  town,  the  principal  of  which  was  without  three 
apprentices  who  had  flouted  their  legal  obligations  and 
answered  the  country's  call  to  older  men.  He  reviewed  his 
position  thus:  "  I  can't  stop  them.  How  can  I  object?  I 
shall  be  the  most  unpopular  tradesman  in  the  town  if  I  do 
so."  We  may  admire  the  zeal  of  our  undeveloped  lads, 
grumble  at  the  condition  of  things  that  weans  them  away 
when  eligible  slackers  hang  back,  and  cheerfully  go  on 
bearing  our  share  of  the  hardships  involved,  but  it  is  as  well 
that  the  sanctity  of  legal  obligations  should  be  brought  home 
to  the  junior  mind  even  in  time  of  war.  Certainly  we  must 
let  war  munitions  apjwentices  know  beyond  all  misunder- 
standing that  the  bench  is  as  important  as  the  trench  in  this 
war. 

Belgians  as  A.S.E.  Men. — ^The  Amalgamated  Society  of 
Engineers  has  had  under  consideration  the  admission  of 
Belgian  workmen  into  the  union,  and  it  has  made  the 
following  recommendations  to  the  branches: — "  Belgian 
mechanics  who  can  produce  proof  of  membership  in  a  Bel- 
gian trade  union  must  join  the  class  for  which  they  are 
eligible  according  to  our  rules,  but  such  candidates  will  be 
charged  no  entrance  fee.  Where  they  can  prove  to  have 
belonged  to  a  trade  union  in  Belgium  they  are  eligible  for 
full  membership  up  to  the  age  of  forty-five."  Privileges  will 
be  granted  to  Belgians  for  the  war  period  only,  and  on  the 
understanding  that  they  return  to  their  own  country  after 
th«  war.     If  any  of  them  sbouid  remain  here  for  a  longer 


period  than  one  month  after  the  declaration  of  peace  thev 
must  be  charged  entrance  fee  according  to  the  rule  of  their 
age  on  adiiiittance  to  the  society.  Ihe  recommendations 
are  not  applicable  to  candidates  who  were  not  linancial  mem- 
bers of  a  Belgian  trade  union  prior  to  their  starting  work  in 
Great  Britain. — "  Ironmonger." 

Australia  and  Enemy  Companies. — .\n  Australian  news- 
paper ("  Melbourne  .Age  ")  just  to  hand  states  that  on  July 
12th,  in  the  Central  Summons  Court,  Sydney,  the  .Amalga- 
mated Wireless  (Australasia)  Ltd.,  Ernest  Thomas  Fish  an<l 
Charles  Bartholomew  were  charged  with  having  traded  with 
the  enemy.  It  was  alleged  that  on  or  about  December  8th, 
1914,  defendants  had,  by  entering  into  a  contract  with 
Gesellschaft  fur  Drahthlose  Telegraphic  mit  Beschranktor 
Haftung,  of  Berlin,  traded  with  the  enemy.  "  Entering  into 
an  obligation  "  was  also  alleged.  Mr.  13avin,  for  the  de- 
fence, applied  for  an  adjournment,  on  the  ground  that  Mr. 
Denison,  one  of  the  directors  of  the  company,  was  absent 
in  Northern  Queensland,  and  had  not  yet  been  served  with 
the  summons.     The    case    was  adjourned    until  July   28th. 

A  proclamation,  issued  at  Melbourne  on  July  9th,  de- 
clared the  Australian  Metal  Co.  to  be  an  enemy  subject. 
On  July  10th,  according  to  an  Australian  paper,  two  direc- 
tors of  the  company  (W.  Friedrich  Christian  Schmidt,  and 
Franz  Wallach)  were  arrested  and  interned  by  officers  of  the 
Intelligence  Corps.  Both  were  naturalised  and  had  lived 
in  the  Conmionwealth  for  many  years. 

Metropolitan  Munitions  Committee. — It  will  be  of  interest 
to  tne  enguieeriiig  world,  anj  to  manutacturers  generally, 
to  learn  tnat  tne  organiaation  of  liie  .VlclropuiitaU  .Muni- 
tions committee  is  now  practically  cunipiele,  uiiu  mat  nioat 
e.vceilent  worii  is  being  uone.  A  central  otlice  nas  been 
escaolisned  at  .Alexanura  House,  Kingsway,  with  Mr.  Cecil 
Partridge  as  general  manager,  and  Mr.  Ireland  as  chief 
engineer,  with  a  competent  staff  and  commodious  premises. 
The  jurisdiction  of  the  committee  extends  over  the  whole 
of  the  Metropolitan  Police  area,  which  has  been  divided  into 
ten  districts,  each  under  a  district  manager,  associated  with 
an  assistant  and  a  munitions  engineer;  and  the  following 
gentlemen  have  been  appointed  as  district  managers: — 

Northern. — Mr.  A.  Hugh  Seabrook  (acting),  62,  Finsbury 
Pavement,   E.C.  (temporary  address). 

North-Western. — Mr.   E.  T.  Kuthven  Murray,  346,   High 
Koad,  Kilburn,  N.W. 

Southern. — Mr.  A.  C.  Cramb,  Town  Hall,  Croydon. 

South-Eastern. — Mr.   W.  G.  Head,  Borough  h'all.  Royal 
Hill,  Greenwich,  S.E. 

South-Western. — Mr.  C.  O.  Grimshaw,  6,  Eccleston  Place, 
S.W. 

Eastern. — Mr.  C.  Newton  Russell,   215-217,   Bishopsgate, 
E.C. 

East  Central  and  part  South-Eastern. — Mr.    E.    Harlow, 
64,  Bankside,  S.E. 

Western. — Mr.  R.  S.  Downe,  Carnegie  Library,  Hammer- 
smith, W. 

Poplar  and  Stepney. — Mr.  G.  M.  Gill,   East  London  Col- 
lege, Mile  End,  E.   (temporary  address). 

Outer  Eastern. — Mr.  S.  H.  Wood,  Gas  Works,  Beckton. 
Any  information  likely  to  be  of  use  in  connection  with  the 
production  of  munitions,  and  all  inquiries,  offers  of  pre- 
mises, of  tools,  plant  or  services,  etg.,  should  be  directed  lo 
the  General  Manager,  Metropolitan  Munitions  Committee, 
Alexandra  House,  Kingsway,  or  to  one  or  other  of  the  Dis- 
rict  Managers,  according  to  the  district. 

Copper  Shortage  in  Germany. — Reuter's  agent  at  Zurich 
states  that  agents  are  conducting  a  diligent  and  systematic 
hunt  for  copper  throughout  Switzerland.  They  are  p-:n<>- 
trating  the  mountains  to  the  remotest  valleys,  and  per- 
suading the  peasants  to  part  with  this  precious  metal. 
Taking  advantage  of  the  ignorance  of  these  country-pt-opie 
they  tell  housewives  that  their  copper  utensils  are  burned 
out,  and  offer  to  give  them  new  pots  and  kettles  in  exchange, 
which,  of  course,  prove  to  be  of  greatly  inferior  metal.  The 
business  is  enormously  profitable,  since  the  agents  pay  only 
2d.  to  4d.  a  lb.  for  copper  which  they  sell  to  Germany  for 
ten  times  as  much.  The  Germans  are  constantly  finding 
new  ways  of  getting  copper  from  the  Swiss.  There  are  no 
brass  smelters  in  Switzerland,  and  taking  the  advantage  of 
this  the  Germans  insist  upon  receiving  ap  equal  amount  of 
copper  for  every  delivery  of  brass.  And  as  brass  weighs  only 
about  one-half  or  three-fifths  as  much  as  copper  the  Cuv- 
mans  obtain  a  large  surplus. — "  Financial  Times." 

War  Substitutes  in  Germany. — A  long  discussion  on  sub- 
stitutes for  raw  materials  which  the  war  had  made  scarce 
or  unavailable,  was  recently  held  by  the  Mannheim  branch 
of  the  Verein  Deutscher  Jngenieure.  Various  materi.ils 
were  considered,  and  details  were  given  of  experiments  now 
being  carried  on  at  several  electric  power-stations_  on  the 
best  ways  of  burning  coke  mixed  with  coal  or  lignite  in  boiler 
furnaces.  Rubber  was  also  discussed.  It  was  stated  that 
the  production  of  synthetic  rubber  seemed  nine-tenths  suc- 
cessful, but  the  final  part  of  the  problem  had  never  been 
solved.  Not  only  the  Elberfeld  Dye  Works,  whose  investi- 
gations looked  very  promising  a  few  years  ago,  but  also  the 
Badische  Anilin  und  Soda  Fabrik  had  experimented  on  a 
large  scale;  but  the  researches  had  not  been  pushed  of  late, 
because  the  prices  of  rubber  had  gone  down  (before  the  war), 
and  because  the  artificial  rubber  proved  disappointing  if» 
use,—"  Engineering." 
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Australia  Takinj?  Stock  ol  Metals. — According  to  an 
Australian  newspaper,  ihe  Federal  Government  made  an 
order  recently  that  persons  lioldinjj  more  ihan  certain 
quantities  of  steel,  including  steel  ingots,  blooms,  slabs, 
billets,  bar,  rod,  angle,  tee,  scrap,  and  bar  and  tool  steel; 
pig  iron,  scrap  iron,  wrought  iron,  bar  and  sheet;  copjx^r  ore, 
blocks  and  ingots,  plate  and  sheet  zinc  or  speller,  including 
ore,  sheet,  bar,  blocks,  lead  ore,  sheit  and  pig  lend,  nickel, 
block  tin,  aluminium,  ferro-mangancso,  ferro-silicon,  w 
antimony,  must  supply  the  Commonvv<'alth  Statistician  with 
particulars. 

Munition=Workers  to  Visit  the  Front. — The  "  Sheffield 
Independent  "  states  that  a  party  of  munitions  workers  are 
to  be  sent  to  the  front  for  the  purpose  of  enabling  them  to 
judge  first-hand  of  the  necessity  for  mcreasing  the  amount 
and  accelerating  the  production  of  munitions  of  war.  The 
following  trade  unions  have  been  asked  to  send  representa- 
tive workmen: — Engineers,  brass  founders  and  copper  smiths, 
plumbers,  boilermakers,  shipwrights,  union  of  labour,  black- 
smiths and  ironworkers,  sheet  metal  workers  and  braziers, 
electrical  trade,  patternmakers,  ironfounders,  tool  makers, 
machine  workers  and  engine  makers. 

Lighting  Precautions:  Bridlington  Engineer  Fined. — .At 
the  Bridlington  Police  Court,  on  Saturday,  Mr.  Frederick 
Ffrench  ^acting  borough  electrical  engineer),  was  summoned 
for  failing  to  obscure  the  light  from  the  roof  of  the  engine- 
house  at  the  Bridlington  Electricity  Works.  Evidence  was 
given  by  two  special  constables,  members  of  the  Bridlington 
Town  Council,  the  East  Riding  County  Council,  and  the 
local  Magisterial  Bench  that  the  light  coming  from  the 
\yorks  constituted  a  danger  to  the  building  itself  and  to  tlie 
community.     A  fine  of  £3  was  imposed. 

New  Zealand  and  Enemy  Goods. — Reuter's  correspondent 
at  Wellington  states  that  Sir  Joseph  Ward,  Minister  of 
Finance,  in  laying  the  new  Budget  before  the  House  cf 
Representatives,  said  that  in  the  Customs  increases  motor- 
cars, chassis  and  bodies  would  pay  10  per  cent,  ad  valorem, 
with  50  per  cent,  additional  on  cars  made  in  enemy  coun- 
tries. In  addition  to  the  individual  increases  in  the  Customs, 
he  proposed  to  put  an  additional  increase  of  50  per  cent,  on 
all  importations  from  countries  that  are  or  may  be  enemies 
of  the  British  Empire. 

Electric  Fans  for  Military  Hospitals. — .^n  appeal  for  help 
in  sending  150  electric  fans  to  the  military  hospitals  in  Malta 
has  been  published  in  the  daily  papers  by  Miss  Olga  Nether- 
sole,  of  Heathland   Lodge,   East  Heath,   Hampstead,   N.W. 

The  Air  Raid  at  Miilheim. — A  squadion  of  Allied  aircraft 
on  the  morning  of  August  27th  bombarded  the  station  and 
the  electrical  installation  at  Mijlheim,  in  the  Grand  Duchy 
of  Baden. 

Machine  Guns  from  Canadian  Electrical  Men. — The 
"  Canadian  Electrical  News  "  states  that  the  chief 
officers  of  the  Montreal,  Light,  Heat  and  Power  Co.  have 
made  contributions  of  machine  guns  for  the  Canadian 
troops;  Mr.  J.  S.  Norris,  the  general  manager,  Mr.  R.  M. 
Wilson,  chief  electrical  engineer,  and  the  heads  of  the 
departments,  have  each  contributed  a  gun.  The  employes 
of  the  Northern  Electric  Co.,  Ltd.,  have  purchased  two  guns. 

The  Government  and  War  Badges. — The  "  Times  "  states 
that  firms  manufacturing  war  badges  in  Birmingham  have 
received  an  intimation  from  the  Minister  of  Munitions  that 
all  permissions  given  for  the  manufacture  of  private  war 
work  badges  have  been  cancelled.  The  Government  view 
with  disfavour  any  private  badges  which  suggest  that  the 
wearer  is  engaged  in  Government  work. 

Fighting  the  Submarine. — Writing  from  Geneva,  Signor 
Emile  Guarini,  an  Italian  electrical  engineer,  well-known  for 
many  developments  with  which  his  name  is  connected, 
especially  in  the  field  of  wireless  telegraphy,  informs 
us  that  he  has  invented  an  electrical  arrangement  for 
dealing  with  submarines,  which  he  has  submitted  to  the 
naval  authorities  of  each  of  the  .Allied  nations. 


REVIEWS. 


Modrrn  Boiler   Practice  and  Sinohe   Ahaicmr.nt.     By  Jas.  T. 
rioDOSON.    London  :  'Ilio  Ilnilway  Engineer.    Price  3s.  Gd. 

Tlio  author  of  this  hr>ok  h.Ts  f>et  liiinself  ii  task  which  is 
cnpiilile  of  nn  rndlpss  variety  of  fiilfihnont.  Tlie  inctltod  he 
hna  chn.'ien  Ih  that  of  illufitriitinB  and  doscriliinB  a  very  larfii- 
number  of  boilers,  fiirnacea,  and  aceoRBorioH,  so  that  there 
mipht  ho  r.TRt  up  againRt  him  the  rrime  of  makinR  n  ratalncue 
book.  But  this  would  be  an  unfair  deRcriptinn.  for  thin  is 
no  mere  hald  cntnloHne.  but  a  poo<l  work,  for  the  ilhistra- 
tinns  nro  really  illustrative  of  appliances  which  do  enter  intn 
boiler  prnetico  very  larRely  or  are  rharnrteriBtic  of  the  trend 
of  practie<>.  and  mich  a  hook  as  thi.q  will  appeal  very  mueh 
to  the  enctineer-in-charRe  or  the  young  power-station  ninn  who 
wishes  to  get  ideas  of  whnt  i»  bcitiB  done. 


The  author  connects  everything  very  well  by  bis  <>\:n 
criticisms  and  reasonings,  and  is  a  safe  guide  to  follow,  <".  i 
dently  having  a  good  grasp  of  his  subject  and  understand m^' 
the  subject  of  combustion.  With  'iO  chapters  to  compress  iiii(. 
300  pagi's,  the  treatment  of  each  item  in  each  chapter  nm:  i 
nec<issarily  be  very  brief,  and  any  fault  that  may  be  fonihl 
is  that  the  number  of  headings  in  each  chapter  is  somewlui 
large.  The  wide  range  of  subjects  treated  includes  cuiil, 
draught,  firing  or  stoking,  conveyors,  gas  analysis,  luountiiigs, 
feed  heating,  steam,  cidorimeters,  and  so  on  through  almost 
cvoiy  detail  of  practice  and  apparatus.  The  aiithor  make^ 
good  comments,  notably  on  feed  heating  with  live  steara,  and 
superheat,  but  he  omits  to  name  the  precaution  of  drilling  a 
small  hole  near  the  top  of  the  closed  plate  shding  damper  so 
that  gas  cannot  accumulate  behind  the  closed  damper  with 
the  danger  of  being  exploded  by  sudden  break  up  of  the  fire 
before  the  dampers  are  raised.  The  drilled  hole  allows  gas 
to  escape  which  might  otherwise  accumulate  at  the  flue  crown. 

Incidentally,  also,  the  too  common  error  is  made  of  using 
the  plural  form  "strata"  when  referring  to  a  single  stratum. 
And,  though  probably  of  little  importance,  the  diagram  of  the 
old  wagon  boiler  is  not  correct.  In  the  \\agon  boiler  the 
top  included  a  complete  half-circle  at  least,  which  joined  up 
directly  with  the  hollow  sides.  Many  of  these  boilers  have 
been  seen  by  us,  and  never  one  of  the  form  shown  by  this 
book,  with  a  flatly  curved  tnp  joined  by  small  radius  ctu'ves 
to  the  holl(j\v  sides  and  with  no  steam  room  above  the  side 
flue  level.  This  is  of  no  moment,  however,  except  that  it  is 
so  long  since  the  da.vs  of  the  wagon  boiler  and  its  pressure 
of  +  on  the  gauge — if  there  had  been  gauges  in  those  days — 
that  it  might  be  well  left  out  of  a  modern  book  and  studied 
Only  as  a   matter  of  archaiological  interest  in  older  books. 

Nor  does  the  description  of  the  calorimeter  add  value  to 
the  book.  When  a  modern  instrument  is  described  whose 
object  is  to  measure  steam  wetness,  the  student  is,  rightly, 
apt  to  think  that  such  an  instrument  is  'rehable.  Without 
doubting  the  capacity  of  the  calorimeter  to  measure  the  dry- 
ness of  the  steam  passing  through  it,  that  steam  cannot  be 
known  to  represent  the  steam  in  the  pipe  whence  the  sample 
is  taken.  No  means  of  taking  a  sample  have  yet  been  devised 
which  are  worth  a  moment's  consideration.  The  only  pos- 
sible reliable  method,  viz.,  to  condense  the  whole  output  of 
the  boiler,  is  too  wasteful,  too  costly  to  undertake,  and  too 
cumbersome.  There  is  one  cure  for  wetness,  and  that  is  to 
superheat  the  steam  beyond,  say,  215  deg.  P.  at  least,  and  use 
the  only  safe  calorimeter — a  thermometer — to  record  the  dry- 
ness of  the  steam.  Steam  which  is  wet  is  not  steam,  but  an  j 
unfinished  product  unfit  for  use  in  a  heat  engine.  ; 

Very    properly,    a   chapter   on   superheat    follows   that    on    ', 
the    calorimeter,    and    here    the    author    draws   attention    to    '■ 
the  water-screen  placed  in  advance  of  the  directly-fired  super- 
heater so   as   to   conserve  the  superheater    tubes    by  letting     ^ 
down  the  gas    temperature.     The   water   screen   is  the  only 
sound  method  of  doing  this,  and  it  is  to  be  wished  that  the 
use  of  great  volumes  of  cold  air  which  are  sent  hot  up  the 
chimney    will   be   abandoned.     This    book  should   be  in   the 
hands  of  all  engineers  in  charge  of  boiler  plant. 


Principles  and  Practice  of  Electrical  Engineering.  By  .\lex- 
ANDER  Gray,  B.Sc.  London :  Hill  Publishing  Co.  Price 
12s.  6d.  net. 

This  book  is  based  on  the  lecture  and  laboratory  course 
given  to  the  senior  civil,  mechanical,  and  mining  students  at 
McGill  University,  Montreal,  Canada.  It  is  suited  to  the 
requirements  of  men  who  desire  to  obtain  a  broad  idea  of 
the  principles  and  practice  of  electrical  engineeriu",  but  who 
have  only  a  limited  amount  of  time  to  spend  on  tne  subject. 
This  statement  must  not,  however,  be  taken  to  suggest  that 
the  book  is  in  any  way  a  superficial  study  of  electrical  cngi- 
noering.  On  the  contrary,  the  fundamental  principles  are 
thoroughly  emphasised  and  the  subject  is  developed  by 
elaborating  these  principles  along  essentially  practical  hues. 

'ITie  first  two  chapter.s  arc  given  to  the  fundamental  prin- 
ciples of  electricity  aud  magnetism,  chaptei^s  X  to  XXI  to 
the  construction.  op<'ra(ion  and  control  of  u.c.  machinery, 
and  chapters  XXVII  to  XXXIX  to  alternating  currents.  ITiere 
are  also  chapters  on  electrolysis,  storage  batteries,  traction, 
lighting  and  transmission.  The  first  two  chaptera  on  mag- 
netism and  ole<tromaguetism  are  models  of  brevity  and  clear- 
ness, and,  in  fact,  the  whole  of  the  intixiductory  portion  of 
the  book  is  cdnsi.stently  good.  The  insertion  of  completely 
worked  examples  in  the  text  is  an  cxcolloit  feature. 

Considerable  attention  is  given  to  practical  details  of  con- 
struction even  in  the  simpler  instruments,  such  as  ihcostats 
and  resistors,  and  in  Chapter  VI  descriptions  and  illustrations 
are  given  of  all  the  practical  types  of  adjustable  and  standard 
resistances.  .\n  equally  thorough  treatment  is  given  to  sole- 
noids and  electriimapnels  of  all  kinds. 

Two  chapters  are   devoted  to   the  construction   cf  the  D.C.. 
generator.     Tlie  treatment   is  brief,   and.   although   it  Cflnnot^ 
be  called  scanty,  yet.  perhaps,  the  importance  of  the  iubjfl 
would   have  warranted  some  amplifications  in   eortain  pla 
The   three  equally   brief  chapters  on  cviminutntinn.  armnt 
reaction,  and  n.c.  characteristics  are.  however,  all  that  <»i( 
b3  desired.    The  sections  donlinp  with   D.c.   niotors  are 
very   oatisfaetoiT,  ospecially   the   portion  on  adjustable  sp 
operation.    Tlie  practical  usos  to  which  the  various  type* 
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motors  may  be  put  are  carefully  considered,  anil  the  discus- 
sion is  illustrated  by  worked  examples  from  practicil  data. 

The  principles  of  alternating  currents  and  their  application 
to  inductive  and  capacity  circuits  arc  dealt  with  veiy 
thoroughly  in  four  well  illustrated  chapters.  These  are  fol- 
lowed by  chapters  on  alternators,  synchronous  and  induction 
motors  and  transformers.  The  illustrations  throughout  the 
A.c.  portion  of  the  book  are  excellent,  and  colours  are  used 
to  distinguish  between  the  various  phases,  both  in  the  diagrams 
of  machines  and  in  the  vector  diagrams.  Completely  worked 
out  examples  also  add  considerably  to  the  value  of  these 
chapt<>rs. 

In  the  short  treatment  of  electric  traction  and  transmi.ssion 
and  distribution  given  in  chapt^Ms  XL  and  XLI,  the  method 
adopted  is  almost  entirely  that  of  taking  typical  cases  and 
working  out  the  details  from  actual  practical  data.  .4nd  from 
all  points  of  view  this  method  is  astonishingly  succe.ssful,  for 
all  kinds  of  practical  problems  can  be  worked  on  the  models 
given.  It  is  certainly  far  more  satisfactory  than  the  methixl  of 
juggling  with  mathematical  .symbols  and  obtaining  the  hideous 
and  often  meaningless  formulse  which  characterise  some  of  the 
older  text-books  of  this  type,  especially  in  view  of  the  prac- 
tical type  of  student  for  which  the  book  is  primarily  intended. 

The  chapters  on  batteries  and  electric  lighting  are  extra- 
ordinarily complete  con.sidering  their  brevity,  and,  in  fact, 
the  whole  work  bears  the  hall-mark  of  sound  experience  and 
accurate,  complete  knowledge  of  the  science.  The  last 
chapter  of  the  book  consists  of  an  appendix  of  twenty  labora- 
tory experiments  illustrative  of  the  principles  treated  in  the 
previous  chapters.  Pertinent  questions  follow  each  experi- 
ment. 

It  would  be  difficult  to  suggest  any  improvement  in  Pro- 
fessor Gray's  book  except,  perhaps,  the  amplification  of  the 
chapters  on  d.c.  machines  and  the  addition  of  a  collection  of 
exercises  based  on  the  examples  worked  out  in  the  text.  It 
is  certainly  one  of  the  best  books  on  electrical  engineering 
that  any  kind  of  engineering  student  could  wish  to  study 
from.— P.H.S.K. 


THE  RUSSIAN  ELECTROCHEMICAL 
INDUSTRY. 


Hand  Lettering  for  Engineers,  Architects,  Surveyors  and 
Students.  By  W.  J.  Lineham,  London  :  Chapman  and 
HaU.    Price  7s.  6d.  net. 

This  treatise  is  unique,  and  the  more  one  studies  its  pages 
the  le-se  is  one  able  to  understand  how  so  splendidly  produced 
a  work,  involving  such  labour  in  its  preparation,  can  possibly 
b '.  sold  at  the  very  reasonable  price  pl.iced  upon  it.  However, 
the  feat  has  been  accomplished,  and  there  is  now  within  the 
reach  of  all  a  work  which  covers  completely  all  but  freak 
lettering  methods,  and  should  do  a  great  deal  to  encourage 
neatness  and  proficiency  in  what  is  still  a  very  important 
branch  of  the  draughtman's  art.  As  a  matter  of  fact,  hand 
lettering  is  required  in  drawing  and  designing  offices  of  all 
kinds  to  a  far  gi eater  extent  than  is  generally  appreciated,  and 
that  it  should  be  done  as  well  and  as  quickly  as  possible  goes 
without  saying.  To  cite  only  two  respects  in  which  hand 
lettering  does  what  mechanical  lettering  cannot  do.  the  former 
can  be  adapted  in  infinite  variety  to  the  exigencies  of  space 
and  style  and  in  those  schedules  which  are  more  and  more 
commonly  emnloyed  on  machine  drawings,  hand  lettering  is 
alone  applicable 

The  plates  here  presented  include  alphabets  suitable  for 
mechanical,  electricnl,  constructional  and  civil  engineers, 
architects,  and  architect  decorators.  They  should  be  useful. 
as  well,  to  map  draughtsmen.  Patent  Ofifice  draughtsmen,  and 
authors  making  their  own  dr.iwings.  Students  and  men  in 
practice  will  alike  find  the  work  valuable,  and  any  doubts  they 
may  experience  as  to  the  justification  for  so  extensive  a  treat- 
ment of  the  subiect  will  quickly  and  progressively  vanish  as 
they  appreciate  the  gain  in  efficiencv  as  well  as  appearance 
resulting  from  systematic  practice  along  the  lines  advocated 
by  the  author.  After  the  necessary  proficiency  ha.s  been 
attained,  the  book  still  remains  valuable  as  a  work  of  refer- 
ence. Capita!  and  small  letters  for  each  alphabet,  figures  and 
fractions,  all  in  various  sizes,  form  the  subject  of  each  group 
of  plates.  The  characters  are  arranged  first  in  order  of  diffi- 
culty, then  in  alphabetical  order,  and,  finally,  in  words  and 
actual  phrases  and  titles,  the  better  to  illustrate  the  princinles 
of  spacing  and  balance.  Working  instructions  and  warnings 
are  given  for  each  plate,  together  with  practical  notes  con- 
cerning the  applicability  of  each  fount. 

Short  sections  are  devoted  to  line  shading  of  drawings  and 
dimensioning  methods.  The  preparation  of  scales  is  dealt 
with  usefully,  and  instructions  are  included  for  the  prepara- 
tion of  Patent  Office  drawings.  The  notes  on  zincography 
deserve  special  mention,  and  should  save  those  \\ho  prepare 
line  drawings  for  reproduction  clear  from  many  pitfalls.  An- 
other valuable  feature  is  the  section  on  photo-printing  pro- 
cesses as  used  in  drawing  offices.  In  conclusion,  folding  plates 
are  included  to  illustrate  the  application  of  various  method.? 
and  alphabets  in  first-class  modem- drawings  of  a  variety  of 
tvpes.  The  whole  treatise  is  entirely  above  criticism,  and 
should  render  sterling  service  in  rescuing  an  important  and 
thoroughly  justified  handicraft  from  the  semi-mechanical  mis- 
treatment to  which  it  is  so  often  subjected  and  in  securing 
authoritative  form  to  lettering  which,  as  the  evolution  of 
generations,  is  not  likely  to  be  improved  by  the  sporadic  inven- 
tions of  a  rampant  imagination, 


The  serious  shortage  experienced  in  the  supply  of  various 
electrochemical  products  in  Russia  since  the  outbreak  of 
war  has  attracted  much  attention  to  the  position  and  pros- 
pects of  electrochemical  industries  in  that  country.  Hitherto 
no  aluminium  has  been  made  in  Russia,  though  the  demand 
(particularly  during  the  last  year)  has  been  considerable  for 
aviation  purposes,  utensils  of  all  kinds,  and  as  a  substitute 
for  copper  in  electrical  applications.  Magnesium  and  sodium 
have  not  been  produced  commercially  in  Russia,  and  large 
sums  have  been  piid  annually  to  Germany  and  America  for 
carborundum.  Other  materials  exclusively  imported  include 
calcium  cyanamide,  hydrogen-per-oxide,  and  "  BerohoUet 
salts,"  or  fulminating  silver.  Practically  nothing  has  jet 
been  done  there  in  respect  of  the  electrical  manufacture  of  steel, 
nor  have  the  electro-thermal  processes  associated  with  zinc, 
phosphorus  and  carbon  bisulphide  been  investigated,  and, 
as  a  natural  consequence,  there  is  no  native  industry  for  the 
manufacture  of  accessory  material  such  as  carbon  electrodes. 
There  are  believed  to  have  been  only  two  calcium  carbide 
furnaces  in  Russia  on  the  outbreak  of  war,  whilst  for  the 
manufacture  of  ferro-silicium,  ferro-chrome,  and  other  special 
alloys,  there  was  one  small  works  in  the  Urals,  and  for  the 
manufacture  of  fulminate  there  were  reopened  one  works 
in  the  Government  of  Petrikau  and  one  in  Imatrafall  (Fin- 
land). On  the  other  hand,  the  electric  refining  of  copper, 
the  manufacture  of  accumulators,  and  the  production  of  lye 
and  chlorine  were  flourishing  branches  of  electrochemical 
and  electrometallurgical  manufacture. 

According  to  the  latest  available  oflBcial  statistics,  con- 
sumption and  imports  of  various  materials  during  1912  were 
as  follows  : — 


Electrolytic  copper      21,i00  1,930000  9,400  595  010 

Lye  and  etching  salts 88  500  l.din.OiO  355  5,700 

A'lCumuUtors 3,390  180  000  27  5,400 

AbimiQium        1,290  170,L00  1,290  170,000 

Berthollet  salta    and    eodium 

chlorate         2  SOO  114  000  2  800  114,000 

Abrasives           1,110  67  000  1.110  67.000 

Electro-steel     4  030  66,l<i0  1,940  32.900 

Cilcium-cirbide           1,450  42,500  129  6,250 

Norw.  saltpeter  and  oalo. 

cyanamide 2,200  10,700  2,200  10,700 

The  conditions  necessary  for  the  healthy  development  of 
electrochemical  industry  in  Ru«sia  are  :— Cheap  power, 
sufficient  raw  materials,  free  capital  and  tvain<  d  empio\es. 
As  to  the  sufficiency  of  raw  matfrials  available  there  is  not 
the  lease  question,  the  materials  chiefly  required  being  coal, 
clay,  sand,  lime,  common  salt,  aud  hydrogen,  besides  the 
various  metals  concerned,  which  are  available  in  plenty. 
The  capital  expenditure  involved  is  not  heavy,  except  in 
the  case  of  alumin'um  and  nitric  acid  plant,  and,  iu  any 
event,  the  necessary  funds  should  be  fortbci  ming  quite 
readily  from  native  sources  after  the  war,  when  the  rami- 
fications of  German  intrigue  in  Russian  finance  and  industry 
have  been  thoroughly  eradicated.  Nor  is  there  any  doubt 
that  skilled  employes  can  be  obtained  in  sufficient  numbers 
and  with  suitable  qualifications  or  aptitude  for  learning. 
The  crux  of  the  whole  problem  lies  in  the  availability  or 
otherwise  of  electrical  energy  at  a  sufficiently  low  price. 

The  average  market  prices  of  various  materials  in  Russia 
in  1913,  and  the  maximum  price  of  electrical  energy  at 
which  it  is  estimated  profitable  electrochemical  manufacture 
could  be  conducted,  are  as  below  : — 


Refined  copper 
Calcium  carbide 

Berthollet  salts 

Sodiam  chlorate 

Caustic  eoda 

Ferrosilioon  (50  per  cent.). 

Aluminium 

Galoinm  nitrate 


Market  price  Max.  oompetitiTe  prioe 

per  ton.  for  electricity. 
£     e. 

92     0  l'28d.  per  KW.-hr. 

26     (1  ri7d. 

.59     4  0  72d. 

71     0  0-fi4d. 

16     8  0-41d. 

41     2  017d. 

85  10  O'lnd. 

11  16  006d. 


Current  for  lighting  purposes  is  commonly  told  at  from 
5d.  to  lOd.  a  unit  in  Russia,  that  for  power  purposes  selling 
at  from  W.  to  2id.  per  unit,  but  for  extensive  electro- 
chemical developments,  current  at  0-08d,  to  0-125d,  per  unit 
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is  desirable.  Russia  is  at  present  so  deficient  in  large  hydro- 
electric works  that  it  can  hardly  be  practicable  in  the  near 
future  to  establish  such  electrochemical  industries  as  the 
fixation  of  atmospheric  nitrogen  or  the  manufacture  of 
aluminium  in  that  country.  The  limitation  is,  however, 
only  temporary.  It  is  considered  that  the  institution  of  a 
high  import  tariff  would  encourage  the  development  of  the 
industries  concerned,  but  such  could,  or,  at  any  rate,  should, 
only  be  a  temporary  expedient,  as  it  would  necessarily 
involve  an  inflated  market  price  for  the  protected  products. 

Healthy  development  in  this,  as  in  so  many  other  Russian 
fields,  depends  on  the  erection  of  really  large  power  develop- 
ment schemes,  and  from  the  market  opened  out,  directly  and 
indirectly,  by  the  latter,  British  manufacturers  may  reason- 
ably hope  to  derive  considerable  benefit.  Large  stations 
must  sooner  or  later  be  erected  in  the  hard  coal  districts 
(e.g.,  the  Donetz  area),  and  in  or  near  the  peat  fields,  from 
which  ammonia  and  other  valuable  by-products  could  be 
derived,  thus  simplifying  considerably  the  economic  problem. 
At  least  100,000,000  kw.  could  be  derived  from  water-power 
in  Finland  and  in  the  Urals  and  Caucasian  districts,  and  it 
is  estimated  that  300,000  kw.  of  hydro-electric  power 
could  be  developed  in  the  Petrograd  district  alone  and  sold 
for  electrochemical  purposes  at  003d.  per  KW.-hour.  The 
fatal  policy  of  taxing  electrical  energy  must  naturally  be 
completely  abandoned  before  any  industry  can  hope  to 
succeed  which  uses  electrical  energy  in  bulk. 

The  availability  of  hydro-electric  power  in  Russia,  and 
the  possibility  of  utilising  it  profitably,  are  beyond  question, 
and  whilst  the  chief  ultimate  benefit  will  be  to  Russia 
herself,  it  should  not  be  overlooked  that  there  will  be  an 
enormous  demand  for  imported  material  and  plant  in  the 
years  following  the  war,  and  conditions  will  be  more 
favourable  than  ever  before  for  attaching  a  large  share  of 
this  business  to  British  interests. 


BUSINESS   NOTES. 


Cataloffiies  and  Lists. — Messrs.  Perkix  iV  Co.,  Ltd., 

Janction  Works,  Lsede. — Illustrated  and  priced  descriptive  lists 
relating  to  high-speed  hack  aaws,  bench  millers,  cutter  grinders 
and  shapers. 

Messes.  Electro  Galvanizers,  Ltd.,  16,  Green  Street, 
Trafalgar  Square,  London. — 24-page  pamphlet  containing  notes 
on  electro-depieition  and  illustrations  of  nails,  screws,  bolts, 
chains,  metal  lift  cages,  steel  casements,  railway  ironwork,  electric 
fittings,  and  other  articles  dealt  with  by  their  patent  processes. 

Messrs.  L.  E.  Wilson  4:  Co.,  10,  Corporation  Street.  Man- 
chester.— 8-page  pamphlet  giving  a  list  of  electric  light  and  power 
installations  carried  out  by  them  for  cotton  mills,  engineering 
works,  warehouses,  public  buildings,  &c.  ;  also  a  few  half-tone 
pictures  showing  some  of  the  electric  power  applications  in  such 
places. 

Messrs.  Carron  Co,  Cirron,  Filkirk.—20-pige  pamphlet  con- 
taining excellent  illustration^,  brief  particulars,  and  prices  of 
Carron  electric  heating  appliances,  including  luminous  and  other 
radiators,  bathroom  stove,  electric  fires,  and  d"g  grate  fire?. 

Messrs.  Hemminc  Cosdiit  Grip,  Ltd..  Hatherton  Works, 
Walsall. — Four-cage  illustrated  circular  giving  particulars  and 
prices  of  the  "H-mming  ''  grip  electrical  conduit  fittings. 

Messrs.  Matthews  &  Yates,  Ltd  ,  Cyclone  Works,  Swinton, 
Manchester. — Eisht-page  illustrated  pamphlet  containing  par- 
ticulars of  their  "  Cyclone  "  electric  fans  and  exhausters,  and  oxy- 
acetylene  welding  and  metal-cutting  plant. 

Bbiti.sh  Tho.msos-Hou.iton  Co.,  Ltd.,  77,  Upper  Thamen 
Street,  London,  EC. — Four- page  illustrated  price  list  of  "Mazda" 
drawn-wire  electric  lamps  relating  to  the  following  voltages  and 
Biz.es :— 20-S9  volts,  K-f.O  watts;  100-155  volts,  lO-l.'.O  watts ; 
200-260  volts,  15-l.-,0  watts;  HC.P.— 100-260  voltii,  100-400  watts. 
Prices  are  also  given  of  candle,  Mazdalite,  sign,  tubular,  steamship, 
and  traction  lamps.  All  of  these  lamps  are  manufactured  at 
Rogby. 

For  Sale. — Famworth  U.D.C.  invites  tenders  for  the 
purchase  of  one  IBO-KW.  high-spscd,  direct-oonpled,  steam-driven 
dynamo.     Tarticnlars  arc  given  in  our  advertisement  pages. 

Australia. — The  Commonweulth  Defence  Department 
having  taken  over  the  engineering  works  on  Cockatoo  Island, 
belonging  ti  the  N.S.W.  Government,  arrangementH  are  in  hand 
for  converting  it  into  a  dockyard.  The  work  to  be  carried  out 
includes  the  inB^allation  of  a  large  electric  generating  plant, 
tenders  for  the  supply  of  whioh  are  at  present  being  invited.  The 
plant  to  be  installed  comprises  thres  1,000. kw.  geared  turbo- 
generators and  one  of  225- KW.  capacity,  fonr  7.")0  kw.  turbo- 
generators, three  500- KW.  generators,  two  1,'JOO-ampore  rotary 
balancers  (250125  volts),  and  two  of  60O.ampere  capacity,  five 
POO-KW.  Diesel  engines,  and  one  of  226-kw.  capacity. 


Dissolutions    and    Liquidations.  —  Consomdated 

Diesel  Engine  Manufactihers,  Ltd. — Mr.  W.  B.  Peat,  the 
liquidator,  in  the  summary  of  his  accounts  in  this  matter,  gives 
the  following  particulars: — /trtviptx :  Balance,  £8,15.');  book 
debts,  £1,140;  surplus  from  securities,  £110,3S1;  receiots  per 
trading  account,  £1,029  ;  other  receipts,  £44,  making  £I2I.2!I9; 
less  payments  to  execution  and  other  secured  creditors,  £29,720  ; 
payments  to  creditors  sanctioned  by  Court,  £816  ;  payments  per 
trading  account,  £926  -  £31  461,  making  £89,838.  The  pity  me, ,1s 
were  : — Salaries,  wages,  cost  of  completing  contracts.  Board  of 
Trade  and  Court  fees,  law  and  other  costs,  £1,559,  leaving  a  balance 
of  £88,279. 

G.  Straus  4:  Co.,  Ltd. — This  company  is  winding  up  voluntarily, 
with  Mr.  W.  J.  Colquhoun,  of  211,  Upper  Thames  Street,  E.C  .  as 
liquidator.     A  meeting  of  creditors  is  called  for  September  6th. 

Willis  &  Hallowell,  engineers'  agents,  electrical  engineers 
and  merchants,  211,  Corn  Exchange  Buildings,  Manchester.— 
Messrs.  R.  H.  Willis  and  W.  Hallowell  have  dissolved  partnership. 

Venner's  Electrical  Cooking  AND  Heating  Appliances,  Ltd. 
— The  adjourned  meeting  of  creditors  will  be  held  at  65,  London 
Wall,  EC,  on  Thursday,  September  9th,  at  12.30  o'clock. 

Bankruptcy  Proceedina's. — Arthur  Faradat  Haw- 
don,  electrical  engineer,  Tetholm,  Elmfield  Gardens,  Goeforth, 
Xorthnmberland.     The  following  are  creditors  herein  : — 

Batty,  G.  L.,  Newcastle-on-Tyne £24:3 

■Bankers,"  ,,  „  199 

Parker,  Mi83M.M.W 102 

The  Chinese  Market  :    Lon"'  Credit. — In  the  course 

of  an  article  on  "  British  Manufacturers  and  the  Machinery  Trade 
of  China,"  RiMi'i-n  Engineer,  mj  writes  as  follows  : — "There  is  an 
unlimited  outlet  for  machinery  in  Chins,  but  the  drawback  is  that 
the  Chinese  usually  have  no  money  to  pay  the  purchase  price,  and 
ask  for  payment  facilities.  The  reason  why  Ger.nan  firms  occupy 
such  a  dominating  position  in  the  machinery  market  of  this 
country  is  due  to  the  fact  that  they  have  always  met  the  buyers, 
taking  part-payment  upon  delivery  and  the  balance  ex'ended  over 
a  few  years.  For  instance,  there  are  two  electrical  installations 
for,  together,  about  30,000  lamps  in  a  certain  district  in  Chins, 
supplied  by  the  AUgemeine  Elektrizit.Hts  Gesellschaft,  of  Berlin. 
The  Chinese  company  only  paid  about  15  per  cent,  of  the  value  of 
the  plant  at  the  time  when  it  was  delivered,  the  balance  being 
made  up  in  instalments  divided  over  six  years.  In  other  words, 
the  Chinese  usually  wish  to  pay  for  the  plant  I'lit  of  the  profitx 
which  they  can  make  with  the  installation,  and  it  is  very  teldom 
that  they  can  accept  the  terms  given  by  nearly  all  the  British 
machinery  manufacturers,  viz ,  one-third  upon  signing  the 
contract,  one-third  upon  shipment,  and  one-third  upon  delivery. 
If  British  manufacturers  wish  to  get  the  bulk  of  this  trade  in 
China,  or  at  least  a  fair  share  of  it,  they  will  have  to  g'^e  faMlitie< 
for  payment.  The  fact  that  German  competition  is  tied  up  now 
does  not  alter  the  situation  much  as  regards  terms,  ueoiuse  lue 
Chinese  cannot  buy  the  maf'hinery  if  they  have  to  pa.v  i  i  full  for 
it  ;  they  have  no  money,  and  unless  they  are  assisted  oy  sellers  the 
business  is  simply  impossible.  To  mention  a  few  of  the  leading 
engineering  schemes  worked  in  China  by  German  firms  on  the 
basis  of  extended  payments,  the  following  Chinese  companies  in 
the  Yangtsze  Valley  alone  will  show  how  German  manufacture) g 
got  a  strong  hold  of  the  trade  : — 

Hunan   Eloctric   Light   Co.   at   Changsha. — Contract    abou': 

£15  000,  psyment  in  six  years. 
Chungking  Electric   Light  Co. — Contract  about  £8,000,  pay- 
meat  in  four  years. 
Shasi  Electric  Light  Co.— Contract  about  £4,000,  pays ent  in 

five  years 
Siangtan    Electric   Li?ht   Co. — Contract  about  £12,000,  pay- 
ment in  six  years. 
Changsha  Cotton  Mill. — Contract  about  £110,000,  payment  in 

five  years. 
Hunan  Telephone  Co.  — Contract  about  £90,000,  payment  in 
three  years. 
"To  the  foregoing  might  be  added  hundreds  of  smaller  concerns 
for  pumping,  mining,  printing,  fl  )ur  mill,  rice  mill  machinery,  &c. 
The  purchase  price  is  even  of  less  importance  than  the  question  of 
terms,  and  British  machinery  ran  be  better  and  cheaper  than  any- 
thing else  in  the  world,  but  it  is  the  trriii\   which  the  Cainese 
require." 

.4nnual  Outins;. — The  electrical  and  works  staff  of  the 
Alpha  Manukactdking  Co  ,  Balham,  held  their  annual  outing 
at  Southend  on  Saturday,  the  21st  ult.  The  staff,  numbering 
about  10,  were  accompanied  by  Mr.  G.  F.  Beare  and  Mr.  Harris. 
Mr.  Hill,  on  behalf  of  the  works  staff,  proposed  the  health  of  Mr. 
and  Mrs.  Beare,  who  were  marrird  a  few  weeks  ago,  and  Mr. 
Beare,  in  returning  thanks,  referred  to  the  fact  that  the  number 
of  employt't  had  doubled  itself  since  last  year's  onting.  Later  Mr. 
Harris,  in  reply  to  a  toaet,  sta'ed  that  the  firm  were  engaged  on 
several  important  electrical  contracts. 

Trade  Aniionnccnients.— .Mkssrs.  Cau-as.  Sons  and 

May,  Ltd.,  electrical  engineers,  have  opened  new  premises  at 
i;.'.,  67  and  69,  Oxford  Street,  Heading. 

Mr.  H  A.  Lr.K,  l»te  of  the  WestoliflF  Electrical  Co.,  of  We»t 
Road,  Wcst-lifT,  S  inthend-on-Soa,  has  gone  into  business  at 
Northview  Drive,  Wnstcliff. 

The  Oakdv  Co.  (France  and  Swil/.orland"),  makers  of  all  kinds  of 
electrical  fittings  and  insulators,  have  appointed  as  their  sole  repre- 
sentative for  this  country  and  the  Colonies,  Mr.  C.  Ca.mpart,  49, 
Newgate  Street,  London,  E,0.  Telephone  :  No.  3,497  Centr»l  ; 
Telegram*:  "Ceoampart,  London.'' 
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Book  Notices, — "  Journal  of  the  Tramways  and  Light 
Railways  Aasociation."  Special  Conerress  Number.  August.  Is. 
The  discusaions  and  other  prooeedinga  at  the  Congress  are 
reported. 

"  Proceediiyx  of  the  Physical  Society  of  London."  Vol.  XXVII. 
Part  S.  August  15th,  1915.  London  :  T/ie  Electricimi  Printing 
and  Publishing  Co.,  L'd.     Price  4s.  net. 

"Science  Abstracts,"  A  and  B.  Vol.  XVItl,  part  8.  August  30th, 
1915.     L  radon  :  E.  &  F.  N.  Spon,  Ltd.     Price  Is.  6d.  each. 

"  Constrnctional  Data  of  Small  Telescope  Objectives  oaloula'^ed 
at  the  Nifional  Physical  Laboratory,  Teddingtoo."  London  : 
Harrison  &  Sons.  Price  2s.  (id.  This  has  been  pr-^pared  by  deaire 
of  the  Director-General  of  Manitions  Supply,  and  is  intended  for 
the  assistance  of  opticians  who  may  beeneaged  in  the  manufacture 
of  optical  instruments.  The  crown  and  flint  glasses  for  which  the 
calculations  have  been  carried  out  are  those  contained  in  a  recent 
list  of  optical  glasses  issued  by  Messrs.  Chance  Bros.  The  Labora- 
tory authorities  retain  the  copyright  of  these  tables. 

"  Tramactiom  of  the  North-E«t  Coast  Institution  of  Engineers 
and  Shipbuilders."  Vol.  XXXI.  Part  5.  Newoastle-on-Tyne : 
The  Institution.     Price  5e. 

Messrs.  Alfred  Herbert's  Mont  hi  ij  Review  of  Machine  Shop 
Practice  for  August  contains  aoaong  other  things  an  account  of 
the  King's  visit  to  the  firm's  works  in  July.! 


LIGHTING  and  POWER  NOTES. 


Arraag:!!. — Proposed  E.L. — The  Council  is  to  consider 
a  report  on  an  electric  lightinir  scheme  for  thi  town,  and  the  town 
clerk  has  been  instructed  to  obtiin  information  from  DindHlk  and 
Lnrgan,  where  electric  lighting  had  been  introduced,  for  the  pur- 
pose of  the  promotion  of  the  scheme. 

Batler. — Year's  Working. — According  to  the  abstract 
of  accounts  for  the  year  ended  March  31st  last,  the  Corporation 
electricity  works  commenced  the  year  with  a  credit  balance  of 
£138,  and  a  net  profit  of  £631  on  the  year's  working  has  been 
made,  making  a  total  of  £772,  of  which  £714  has  been  allocated 
to  the  liquidation  of  a  debt  in  respect  of  a  new  switchboard.  For 
the  past  10  ye'irs  the  figures  of  profit  and  loss  have  been  as 
follow:— 1905-0,  loss,  £61;  1906.7,  profit,  £4<»4  ;  1907-8,  profit, 
£121:  1908  9,  lofs,  £307:  1909-10,  profit,  £170;  1910-11,  loss, 
£127  ;  1911-12,  loss,  £37  :  1912-13,  profit,  £1  ;  191314,  loss,  £116  ; 
1914-15,  profit,  £634.  The  capital  expenditure  on  the  undertaking 
to  date  anounts  to  £55,721. 

Belfast. — Power  Station  Fire. — In  our  last  issue  we 
referred  to  the  fire  which  occurred  at  the  Corporation  electricity 
works ;  we  now  learn  from  Mr.  Bloxam,  the  city  electrical  engineer, 
that  this  fire  occurred  early  on  the  Sunday  morning,  involving 
the  part  of  the  building  immediately  over  the  bunkers.  Tais 
portion  of  the  building  was  designed  to  avoid  cohI  dust  causing  a 
nuisance  in  the  adjoining  street,  and  was  in  consequence  poorly 
ventilated,  but  was  constructfd  largely  of  wood.  Heating  in  one 
of  the  bunkers  liberated  suflioient  gas  to  fill  this  straotore  ;  the 
gas  became  ignited,  and  fired  all  the  woodwork  simultaneously. 
The  damage  is  chiefly  confined  to  this  structure  and  the  coal 
conveyor,  which  is  partly  dpstroyed  ;  there  was  no  interruption  to 
the  electricity  supply  whatever,  the  fire  brigade  effecting  a  splendid 
save  of  the  adjoining  buildings.  The  whole  damage  is  coverid 
by  insurance,  an  i  the  work  of  restoration  will  easily  be  completed 
before  the  winter's  load. 

Bispliam. — An  agreement  has  been  entered  into  for  a 
Bopply  of  electricity  to  be  given  to  the  premises  of  the  Cleveleys 
Hydro.,  Ltd. 

Blaekbnru. — Price  Increase  — The  Electricity  Com- 
mittee is  to  consider,  in  view  of  the  increased  cost  of  fnel,  whether 
the  charges  for  current  should  be  increased. 

Blackpool.— The  effect  of  the  lighting  restrictions  at 
Blackpool  ''  in  the  season  "  may  be  judged  to  some  extent  by  com- 
parative figures  for  July  this  year  and  July  of  1914.  The  falling- 
ofif  in  July  this  year  is  no  less  than  146,471  units,  the  largest 
decreases  being  64,786  units  for  private  lighting,  and  77,090  units 
for  tramway  purpose".  Over  a  period  of  four  months,  the 
decrease  in  the  units  consumed  amounts  to  231,100  units — 
127,720  units  being  due  to  the  decreased  demand  of  the  tramways 
department.  During  the  four  months  100  new  consumers  have 
beea  secured,  as  against  187  in  the  corresponding  period  of  last 
year. 

Bolton. — The  Electricity  Committee  has  made  a  grant 
of  £10  to  the  Engineering  Standards  Committee  towards  the  fund 
necessary  to  carry  on  the  work  of  electrical  standardisation. 

Brynilio.  —  E.L.  Propobals.  —  The  Brymbo  Steel 
Works,  m  reply  to  a  communication  from  the  PC,  has  intimated 
that  it  has  no  objection  to  the  Wrexham  T.O.  extending  its  area  for 
the  supply  of  current  to  the  pari'«h,  as  it  does  not  intend  supply- 
ing electricity  for  private  pnrposps.  The  Council  hai  decided  to 
offer  no  objection  to  the  application  of  the  Wrexham  T.C.  for  a 
proT.  order. 

Canada. — Life  of  Half- Watt  Lamps.— The  Hamilton 

Hydro-electric  Department  makes  careful  renords  of  the  life  of 
different  lamps,   and    bo    U   accumulating;  valuable  information 


regarding  the  relative  merits  of  the  various  types.  During 
1914  the  city  installed  approximately  1,000  500-watt  nitrogen 
lamps  and  a  report  of  May  22nd,  this  year,  states  that  977  lamps 
had  given  a  total  of  1,456,848  hours  of  light.  This  is  an  average 
of  1,491  hours  per  lamp,  includirg  all  troubles.  Even  at  that,  a 
very  large  percentage  of  the  original  lamps  were  still  in  operation. 

The  contract  for  the  construction  of  La  Loutre  Dam,  on  the 
St.  Maurice  River,  52  miles  from  the  mouth  of  the  Munonan 
Rivtr,  P.Q  .  has  been  let  to  the  St.  Maurice  Constrnction  Co. 
The  price  is  $1,425  000.  The  dam  will  be  of  great  benefit 
to  the  hydro  power  companies  and  plants  on  the  St.  Maurice 
River,  and  the  Quebec  Government,  which  has  undertaken  the 
enterprise,  is  assured  of  sufficient  annual  income,  from  the 
companies  having  plants,  to  more  than  pay  for  the  maintenance 
charges  and  interest  on  the  capital  cost.  The  storage  proposed 
will  increase  the  power  at  Shawinigan  over  the  low  water  year 
of  1906  by  32,000  H.P.,  and  will  double  the  low  water  possibilities 
of  the  St.  Maurice  River  at  that  ^iat.—Canaditin.  Electrical  Xeu^K. 

A  hydro-electric  scheme  which  is  talked  of  involves  an  expendi- 
ture of  about  S100,000,000  in  damming  the  lower  Niagara  River, 
and  developing  2,000,000  H.p.  of  electrical  energy  for  use  on  both 
sides  of  the  boundary.  This  would  be  accomplished  by  con- 
structing a  90-ft.  dam,  just  above  Qaeenston  and  backing  the 
water  up  practically  to  the  foot  of  the  Falls. 

The  proposal  was  presented  last  week  to  the  Joint  Legislative 
Commission  of  New  York  State  by  Mr.  P.  A.  Porter,  who  nearly 
30  years  ago  introduced  the  original  Power  Development  Bill. 

There  is  no  relation,  it  is  stated,  between  this  scheme  and  that 
of  the  Hydro- Electric  Power  Commission  of  Ontario. —  Canadian 
Enqinee.r. 

Cardiff. — Price  Increase.— Owing  to  the  advance  in 
the  price  of  fuel,  &;.,  the  T.C.  has  decided  to  notify  all  coni-umers 
other  than  thnse  under  special  contract,  that  the  charges  for  elec- 
tricity will  be  increased  as  from  October  next. 

Continental  Notes.- Spain. — The  Gaceta  ie  Madrid 

states  that  Don  Jose  Echevarria  Lavin  and  others  have  been  antho- 
rieed  to  utilise  the  waters  of  the  Rio  Cares,  in  the  district  of  Posada 
de  Valdeon,  Province  of  Leon,  at  the  rate  of  3,400  litres  per  Sfcond, 
for  the  production  of  electric  power  for  lighting  and  other  indus- 
trial uses. 

The  Oaceta  may  be  consulted  at  the  Commercial  Intelligence 
Branch,  B.  of  T. 

An  electric  lighting  station  has  been  installed  at  Tetuan,  Morocco. 
The  plant  consists  of  an  80-h.p.  generating  set,  driven  by  steam 
power,  creosote  being  used  for  fuel. 

Coventry. — Loan  Application. — The  E.L.  Committee 

of  the  T.C.  has  applied  for  a  loan  of  £80  088  for  the  provision  of 
new  plant  and  for  building  extensions  at  the  E.L.  works.  The 
extension  is  required  for  Government  purposes. 

Ferinoy. — E.L.  Scheme. — The  U.D.C.  had  under  con- 
sideration an  application  from  th'^  firm  of  electrical  engineers, 
which  is  carrying  out  the  scheme  of  electric  lighting  for  the  town, 
for  permission  to  provide  overhead  instead  of  underground  cables, 
as  originally  intended  The  Council  decided  that  the  original 
scheme  should  be  carried  out. 

Glasg'ow. — Restricted  Lighting. — According  to  the 

Scotsman,  the  lighting  of  the  streets  is  to  be  reduced  by  one  half 
after  mi  might  in  order  to  reduce  the  expenses,  and  to  make  the 
city  less  conspicuous  from  above.  When  the  new  system  is  adopted 
the  electric  lights  on  one  side  of  each  street  are  to  be  extinguished 
at  midnight. 

Haslin<!:deB. — The  T.C.  has  referred  to  the  Electricity 
Committee  a  communication  from  the  Helmshore  Co-op"iative 
Society,  asking  whether  there  was  any  probability  of  the  Cor- 
p  'ration's  extending  the  electric  cable,  to  give  a  supply  to 
Helmshore  in  the  future. 

Market  Drayton. — The  E.L.  and  Power  Co.,  Ltd.,  has 

applied  to  the  B.  of  T.  for  permission  to  erect  240-volt  overhead 
lines  in  several  streets  in  the  town.  The  company  was  recently 
given  the  public  lighting  contract  for  the  town. 

Manoliester. — Loan  Sanction.— The  Sanitary  Com- 
mittee has  received  sanction  to  borrow  £684  for  works  in  connec- 
tion with  the  electric  lighting  installation  at  Baguley  Sanatorium. 

The  City  Council  has  rejected  the  resolution  by  Councillor  Clyne, 
that  an  indepen  lent  expert  be  appointed  to  inquire  into  the  whole 
policy  of  the  Electricity  Department ;  only  two  votes  were  recorded 
for  the  rssolution. 

Portrush. — The  B.  of  T.  has  extended  the  time  for  the 
laying  of  the  mains  in  certain  streets  under  the  Portrush  Electric 
Lighting   Order,  1913,  for  one  year  from  August   16tb,   1915. — 

Belfast  yexcs  Letter. 

St.  Helens. — L.G.B.  Inquiry. — An  inquiry  was  held 
on  the  26  th  ult.  into  the  application  of  the  Corporation  for  per- 
mission to  borrow  £15,000  for  electricity  works  extensions  and 
additions  to  plant.  Ths  proposed  work  comprises  the  enlargement 
of  the  engine  house,  £850:  the  iustalUtion  of  a  3,000- KW.  turbo- 
alternator  and  condenser,  £9.985  ;  switchgear,  £515  ;  water  cool- 
ing tower,  pipe  works,  &c.,  £1.250;  water-tube  boiler  and  mecha- 
nical stokers,  £1,750;  and  £650  is  set  apart  for  onntingenoies. 
It  was  stated  that  the  applioation  for  borrowing  power*  had 
been  hastened  by  the  increasing  demand  fojr  electrical  enerjfy 
by  firms  employed  on  Governnjent  worlf, 
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Sall'ord. — The  Electricity  Committee  has  decided  that 
all  power  Bupolied  to  motors  employrd  in  drivioff  electric  g-ene- 
rators  producing  energry  for  lighting  purpones  ehall  be  charged  at 
lighting  rates,  except  in  the  case  of  motor  generators  used  for 
cinematographs,  when  the  charge  will  be  a  flat  rate  of  2jd.  per 
unit. 

South      Shields.— Year's     Working.— The    annual 

report  on  the  working  of  the  Corporation  eleotricity  undertaking 
for  the  past  year  shows  that  the  revenue  was  £3t,482,  as  compared 
with  £.'^3,^^5  in  the  previous  year,  an  increase  of  2  per  cent.  ;  the 
expenditure  amounted  to  £17,534,  an  increase  of  £712  due  chiefly 
to  heavier  rents,  rates,  and  taxes.  The  gross  profit  was  £16,948, 
as  compared  with  £l(i,953,  and  after  providing  for  interest  and 
sinking  fund  charges,  &c.,  there  was  a  net  surplus  of  £3,215,  as 
compared  with  £3,484  in  the  previous  year.  Of  this,  £1,600  has 
been  contributed  to  the  rates,  and  the  balance  placed  to  the  reserve 
fund,  which  stands  at  £16,335.  The  net  amount  provided  for  the 
extinction  of  debt  since  the  inception  of  the  undertaking 
has  been  £88.568,  equal  to  41  per  cent,  of  the  total  capital 
expenditure.  The  engineer,  Mr.  H.  S.  Ellis,  reports  that  satis- 
faotory  progress  has  been  made  in  connection  with  the  electrical 
clauses  of  the  Corporation  Bill,  and  it  is  hoped  to  be  In  a  position 
shortly  to  hire  out  electrical  apparatus,  such  as  motors,  heaters 
and  cookers,  at  a  nominal  annual  charge. 

li.S,4. — Flooded  Potver  Plant. — On  August  3rd 
last,  the  French  Street  station  of  the  Erie  Electric  Co.,  in  Erie, 
Pa.,  was  wrecked  by  a  flood,  which  at  its  height  left  20  ft.  of 
water  in  the  buildings,  covering  the  engine  foundations  with  over 
2  ft.  of  mud  and  choking  the  machines  with  sand,  &c.  The  gene- 
rators were  completely  submerged,  and  it  was  several  days  before 
the  machines  were  finally  dried  out  and  ready  for  service  again. 
The  company  received  immediate  assistance  from  the  staffs  of 
neighbouring  B.L.  Cos.,  while  the  Westinghouse  and  General  Elec- 
tric Co.'s  dispatched  experts  and  repair  equipments,  and  apparently 
the  plant  resumed  operation  in  about  10  days'  time.  The  station 
had  previously  given  uninterrupted  service  for  27  years. — Illec. 
IVorld. 


TRAMWAY  and  RAILWAY  NOTES. 


Aberdeen, — Year's  Workins. — With  further  reference 
to  the  year's  working  of  the  Corporation  tramway  department,  of 
which  some  particulars  were  given  on  page  142,  the  total  revenue, 
£88,002,  was  the  highest  so  far  obtained,  being  an  inf-reaseof  £2,735 
on  the  previous  year,  despite  adverse  cjnditione.  Of  the  net  prcfit, 
£7,590  has  been  carried  to  the  reserve  account,  which  u'lw  amounts 
to  £36,805  :  the  depreciation  fund  stands  at  £152  997.  The 
average  total  revenue  per  car-mile  was  llOBd.,  and  average  work- 
ing expenses  per  oar-mile  6'48d.  The  units  used  for  traction 
purposes  were  2,317,204,  at  an  average  cost  of  ■845d.  per  unit. 
Daring  the  year  £10,250  was  expended  out  of  capital,  making  a 
total  capital  expenditure  to  date  of  £366,332. 

Belfast. — At  a  special  meeting  of  the  Tramways  and 
Electrical  Committee,  the  Sab-Committee  appointed  to  consider 
the  reduction  of  the  working  expenses  of  the  tramw>iy  sy^teoa, 
submitted  certain  recommendations  to  achieve  the  dppi'ed  effect, 
the  estimated  saving  being  •£4,300,  or  within  £700  of  tde 
estimated  defijit,  in  conjunction  with  the  raising  of  the  fares  on 
the  Glengormely  line. 

Blackburn. — A  Sub  Committee  has  been  appointed  to 
revise  the  tramway  fares,  with  a  view  to  obta  ning  a  larger  revenue 
by  a  re-arrangement  of  stages,  and,  it  is  stated,  iacreases  on  certain 
sections.  An  alternative  policy  is  favoured  by  a  section  of  the 
Council  of  a  system  of  penny  fares  for  any  distance  within  the 
boundaries. 

BIack])00l. —  I'igures  presented  by  the  manager  to  the 
Tramways  Committee  show  that  at  the  end  of  July  the  total 
decrease  of  tramway  revenue  was  £s,700.  By  August  lUth  this 
figure  had  been  reduced  to  £5,660.  The  seasm  figures  are  much 
better  than  anticipated,  though  it  is  not  likely  the  whole  of  the 
present  £5,660  decrease  will  be  made  np. 

<'ontinental. — Portugal. — The  Dinrio  ilo  Qowrno 
(Lisbon)  publishes  a  notice  that  a  concession  has  been  granted  to  the 
'Companhiaf'irrisde  Ferro  do  Porto,"  for  the  conttruct  ion  and  work- 
ing, for  a  period  of  75  vears,  of  an  electric  railway  from  Botica  da 
Maia  to  the  station  of  Umiezinde.  Particulars  can  be  seen  at  the 
Board  of  Trade  Commercial  Intelligence  Department. 

Oeumany. — The  Berlin  Tramway  Oo.  has  greatly  increased  the 
number  of  its  female  employes  owing  to  the  constant  drain  on  the 
male  servants  by  the  military  authorities.  The  number  of  female 
conductors  at  the  end  of  June,  2,00i),  has  now  been  increased  to 
2,700,  and  it  is  now  stated  that  should  the  drafts  for  military  pur- 
poses continue  the  entire  staff  of  conductors,  numbering  4,900.  will 
be  composed  of  women  in  the  early  autumn.  Hitherto  no  attempt 
has  been  made  to  uae  women  as  drivers,  but  It  is  understood  that 
the  military  authorities  have  informed  the  company  that  the  male 
drivers  will  all  be  wanted   in  a  short  time,  and   that   it  will  be 

necerpary    to   begin    with    the    training   of    women.     Some  260 

ntrlligent  women  bav«  been  already  leleotcd  by  the  company  for 

nstruotlon. — Daily  (7i ro/nrlr, 


Dundee. — Tramway  Fakes. — The  Special  Committee 
of  the  T.C.  has  had  under  consideration  the  question  of  taking 
over  a  small  section  of  tramway  hitherto  owned  by  the  Dundee 
and  Broughty  Ferry  Tramway  Co.  and  also  the  question  of  fares. 
The  Corporation  tramway  manager  reported  that  the  fares  had 
been  so  increased  by  the  company  on  the  part  of  the  line  it  still 
possessed  that  the  public  would  not  benefit,  although  it  was  for 
that  object  that  the  Corporation  took  over  the  section  of  the  line. 
He  suggested  that  the  Corporation  could  not  afford  to  pay  X20,00(i 
for  this  part  of  the  line,  its  improvement  and  working,  unless  the 
fares  were  mod'fied.  The  Committee  decided  to  recommend  the 
T.C.  to  terminate  the  agreement  with  the  company,  unless  the 
fares  were  modified. 

Hudderstield.  —The  Brighouse  Corporation  has  signified 
its  acceptance  of  the  proposal  put  forward  by  the  Huddersfield  T.C. 
for  the  postponement  of  the  scheme  for  the  construction  of  a  new 
line  through  Rastrick,  so  linking  up  Brighouse  with  Bradford. 
The  scheme  is  to  be  delayed  until  the  Parliamentary  Session  of 
1917. 

Liverpool. — Traffic   Statistics. — The   traffic  return 

of  the  Corporation  tramways  for  the  period  from  Jaoaary  1st  to 
August  21st,  shows  receipts  amounting  to  £442,221,  as  against 
£443,061  last  year,  being  a  decrease  of  £840.  The  passengers 
totalled  95,766,114,83  a'aiost  94  053,741  in  1914,  an  increase  of* 
1,712.373.  The  decrease  of  £840  in  receipts,  coupled  with  an 
increase  of  nearly  a  million  and  three-quarters  of  passengers,  is 
explained  by  the  fact  that  4,483  775  free  journeys  were  given  to 
soldiers  on  dutv  or  on  furlough,  to  wounded  soldiers  and  to 
nurses.  These  journeys  at  the  average  fare  would  have  yielded 
£22,745. 

Manchester. — The  Tramways  Committee  has  decided 
to  apply  to  the  B.  of  T.  for  a  further  extension  of  the  period 
allowed  for  the  construction  of  certain  tramways  and  the  compul- 
sory purchase  of  lands  for  and  in  respect  of  street  widenings  and 
works,  and  the  town  clerk  has  been  instructed  to  take  the  necessary 
steps  in  conj auction  with  the  local  authorities  concerned. 

Female  Labour. — The  Tramways  Committee  has  decided 
that  a  few  women  conductors  should  be  employed  by  way 
of  experiment.  The  latest  return  of  enlistments  shows  that  2,013 
men  from  the  tramways  department  have  joined  the  Forces,  l,l2t 
being  married  men,  644  single  men,  and  246  trolley  boys.  The 
allowances  made  by  the  department  to  the  men  or  to  their 
dependents  is  now  at  the  rate  of  £70,000  per  annum. 

AVharfedale. — Railless  Service. — Delay  is  taking 
place  in  tne  inaugurati  m  of  the  railless  traction  service  in  Wharfe- 
dale,  in  conj  auction  with  the  L^eds  City  tram<vavs,  on  acooant  of 
the  impossibility  of  getting  the  nec^-sarv  cars  delivered.  The 
builders  are  engaged  on  Government  work  and,  therefore,  local 
manicipal  requirements  have  to  stand  aside,  and  it  is  impossible  to 
state  definitely  when  the  service  will  be  commenced. 


TELEGRAPH  and  TELEPHONE  NOTES. 


\orway. — The  construction  of  the  trans-Atlantic  radio- 
telegrapnic  station  at  Stavanger,  which  has  b^e  i  delayed  by  the 
war,  is  now  being  proceeded  with  by  the  Marconi  Co.  In  order  to 
equip  it  as  a  first-class  station,  and  to  utilise  all  the  m  ist  recent 
improvements  resultiag  from  experience  gained  in  the  war,  extensive 
reconstruction  is  taking  place,  the  cost  of  which,  amounting  to 
£40,000,  is  being  borne  by  the  Marconi  Co. 

Reduced    Wireless    Rates. — The    Marconi    Wireless 

Telegf'iph  Co.  annouuc-a  that  telegrams  can  n  iw  be  accepted  at 
its  offices  to  b^  exchang-d  between  the  ITaited  Kiagdom  of  Great 
Britain  and  Ireland  a  id  Bermuda.  Turks  IsUni,  .lamaica,  Antigua, 
St.  Kitts,  Dominica,  St.  Luiia,  St.  Vincent,  Barbadoes,  Grenada, 
Tobago,  Trinidad  and  British  Guiana  at  28.  2J.  per  word  for 
ordinary  full  rate  messages,  and  at  Is.  Id.  per  word  for  deferred 
messages  in  plain  language.  The  rates  for  Bahamas-Nassau  for 
the  same  classes  of  telegrams  are  respectively  28.  2d.  and  Is.  Ojd. 
per  word.  A  service  at  deferred  rates  is  not  at  present  recognised 
by  the  Islands  of  Porto  Ricn,  St.  Croix  and  St.  Thomas,  but  the 
rates  to  these  islands  for  ordinary  telegrams  have  also  been  reduced 
to  2s.  9d.  per  word.  The  above  rates  are,  in  all  oases,  cheaper  than 
those  charged  by  other  companies  by  4d.  and  2d.  per  word,  and 
they  will  be  notified  by  the  General  Post  OtBce  to  all  provinoial 
otlioes,  in  the  next  Post  Olfioe  circular. 

ISpanish  <>uinea  Telephones.— The  work  of  installing 

telephone  lines  in  Spanish  Guinea  is  proceeding  actively.  A 
beginning  has  been  made  with  the  line  from  Sinta  Isabel  to  San 
Carlos,  with  the  object  of  uniting  the  capital  with  the  principal 
centres  of  Fernando  Po,  and  it  ie  proposed  to  continue  the  oirouit 
from  Santa  Isabel  to  Musola  and  La  Conception,  for  which  object ' 
the  material  is  being  forwarded  to  the  colony,  but  the  necessity  of, 
awaiting  the  construction  of  the  Continental  telephone  line 
(Campo  to  Bata  Kogo"),  which  compels  the  forwarding  of  the 
material  requirml  to  F.  rnando  Po  and  the  convenience  of  shipping 
the  telephone  material  to  the  inland  in  the  neighbourhood  of  tha 
railway,  has  caused  the  temporary  setting  back  of  the  proposal. 
The  telephone  is  now  in  operation  between  G«m)K>  and  Bata,  and 
it  li  in  course  of  extension  from  Santa  Inabrl  to  Baaiapo, 
following  the  courM  of  the  railway.— y«<i«ji^ri<j  c  Invtxciow*. 
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Stockport. — The    local    branch  of    the  Amalgamated 

Society  of  Telephone  Emp1oy<^j  has  decided  to  eend  a  leeolation 
to  the  PoBtmas'er-General  nreringr  the  payment  of  the  war  bonus 
granted  from  March  1st  last, 

TelegTapli  flot. — The  Times  mentions  the  reported 
discovery  of  a  German  plot  to  seize  Vancouver  and  other  Pacific 
coast  cities  at  the  be^inniner  of  the  war  ;  it  is  stated  that  it  was 
pUnned  to  control  the  Pacific  Cable  and  route  to  Vladivostok  from 
Vancouver. 

Wireless  Esperieiices   at  Gallipoli.— The  following 

abstract  is  from  a  letter  received  by  the  Marconi  Co.,  and 
circulated  by  the  Wireless  Press,  from  a  naval  wireless  tele- 
frraph  station  on  the  Gallipoli  Peninsula ; — ''  Times  have  been 
very  exciting,  and  workiue  wireless  here  is  not  quite  the  same 
as  sitting  in  a  comfortable  Marconi  room  on  biard  ship.  Our 
instruments  are  in  a  dug-out  on  a  hill  side  facing  the  sea,  our 
living  'room'  is  next  door.  We  are  using  a '5-KW.  pack  set, 
excepting  that  the  engine  and  generator  are  mounted  on  a  bed- 
plate Instead  of  on  the  usual  pack-saddle  frame.  It  has  been 
about  the  best  working  set  it  has  been  my  fortune  to  use  ;  we  have 
had  no  trouble  at  all,  except  very  minor  forms,  since  we  landed. 
Our  main  trouble  is  broken  shafts  ;  we  broke  the  original  steel 
shaFt.  and  have  since  had  to  manufacture  our  own  from  wood, 
which,  needless  to  rela'e,  do  not  last  very  long.  We  have  been 
under  a  continual  shell  fire  all  the  time  -shells  varying  in  size 
from  18-pounder  to  ll-in.  (probably  from  the  Goebeii).  It  is  a 
more  or  less  common  occurrence  to  ha-^e  onr  aerial  shot  away  ;  in 
that  case  we  do  not  stop  outside  to  make  neat  splices,  but  tie  knots 
in  the  wire  and  rush  for  cover  again.  The  last  time  it  happened 
a  piece  of  shell  made  a  hole  right  through  the  base  of  the  mast 
and  cut  two  stays.  The  mast  is  still  standing  however.  We  also 
had  a  new  reel  of  aerial  wire  cut  up  into  small  pieces  !  There 
are  four  operators  besides  myself.  I  do  not  keep  a  watch,  as  I 
have  to  generally  superintend  the  working  of  the  station.  When 
I  get  any  spare  time,  which  is  not  often,  I  take  a  trip  to  the 
trenches  and  fire  a  few  ehots  at  sandbags — all  I  could  see  of  the 
Turkish  position  excepting  dead  Turks.  My  last  voyage  with  the 
Marconi  Co.  was  coming  home  witb  the  Australian  troops.  I  have 
met  them  all  here  since  and  renewed  many  friendships." 


Manchester.  —  September  7th.  Block  tin,  for  the 
Tramways  Committee.     Mr.  J.  M.  McElroy,  General  Manager. 

New  Zealand.  —  Dunedix.  —  November  3rd.  City 
Council.  Supply  and  delivery  of  insulated  and  bare  copper  wire 
in  quantities  for  a  period  of  two  years.  Specifications  at  Electrical 
Engineer's  oflSoe,  Market  &\,ree\,,'DaxieiiD.— New  Zealand  Shijipinij 
and  Commerce. 

Reij^ate.  —  September  13th.  T.C.  Twelve  months' 
supply  of  A.c.  induction  motor  meters.  See  "  Official  Notices " 
to-day, 

8hann:liai. — September  24th.  Municipal  Council.  One 
turbo-generator,  5,000  Kw.,  and  one  or  two  of  10,000  Kw,,  complete 
with  condensing  plant,  &c.    See  "Official  Notices"  August  20th. 

September  20th.  e.h.t.  switchgear,  static  transformers,  and 
underground  cables  for  22,000  v.,  for  the  Municipal  Council.  See 
"  Official  Notices  "  August  27th. 

South  Africa. — Johannksburh. — September  2,3th.  For 
the  T.C.  Two  turbo-alternator  sets,  condensing  plant,  switchgear, 
&o.  Specification,  &c.,  on  deposit  of  £2  2s.,  from  Mr.  J.  H.  Dobson, 
General  Manager." 

September  25th.  Municipal  Council.  1,595  electricity  meters 
and  50  time  switches. ' 

Ojtober9ih.  Municipal  Council.  Water-purifying  plant  with 
a  capacity  of  75,000  gallons  per  24  hours,  for  the  generating 
station.* 

Spain. — September  15th.  The  municipal  authorities  of 
Avila  are  inviting  tenders  for  the  concession  for  the  electric 
lighting  of  the  town  during  a  period  of  10  years,  with  a  possible 
extension  to  l.j  years. 

Swindon. — September  18th.  Corporation.  Supply  of 
steam  coal.    See  ''  Official  Notices"  to-day. 

Specifications  for  the  items  marked  *  can  be  seen  at  the  Board 
of  Trade  Commercial  Intelligence  Branch  in  London, 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Aberdare. — September  8th.  Supply  of  electrical  stores, 
for  the  directors  of  the  Powell  Duffryn  S'eam  Coal  Co.,  Ltd. 
Forms  of  tender  from  the  Stores  Manager,  Aberaman  offices,  near 
Aberdare. 

Australia. — Adelaide. — October  6  th.  Portable  direct- 
coupled  internal  combustion  engine  and  dynamo  ;  extension  to 
storage  batteries  at  Central  Exchange,  for  Deputy  P.M  G.' 

BEISB4NK. — October  6th.  Tinned-copper  wire,  porcelain  pothead 
insulators,  for  the  P.M.G.     See  ''  Official  Notices"  August  20th. 

Sydney. — September  23rd.  Condensers,  galvanometers,  relays, 
and  sounders,  also  incandescent  electric  lamps,  for  the  P.M.G.'s 
Department.    See  "Official  Notices"  August  13th. 

October  25th.  Six  electrically-operated  wharf  capstans,  for  the 
Sydney  Harbour  Trust.  Forms  of  tender  from  the  Engineer-in- 
Chief,  Harbour  Truet  Offices,  Circular  Quay.' 

October  25th.  For  the  Commonwealth  Department  of  Defence 
(Navy  Office).  Supply,  delivery  and  erection  of  power-station 
plant  and  equipment  for  the  Commonwealth  Naval  Dockyard, 
Sydney.' 

City  Council.  Turbine  oils  ;  motor  or  rotary  converter  for  Town 
Hall  sub-station  ;  feed-water  heater  for  power  house. 

Hawthorn. — November  30th.  Refuse  destructor  plant,  for  the 
Hawthorn-Malvern-Camberwell  and  Kew  Destructor  Trust.  Speci- 
fication from  the  Trust  Engineer's  Office,  Town  Hall. 

Birmingham.— September  4th.  Corporation.  250,000 
tons  of  coal,  for  the  Electricity  Supply  Department.  Particulars 
from  Mr.  K.  A,  Chattock,  City  Electrical  Engineer. 

Edinbnrn:h.  —  October  4th.  Corporation.  Cast-iron 
intake  shaft,  pump  shaft,  and  connecting  tunnel  for  obtaining 
sea-water  for  condensing  in  connection  with  the  new  electricity 
station  a^  West  Bank,  Portobello.  Specifications  can  be  seen  at  the 
office  of  Sir  A.  B.  W.  Kennedy,  17,  Victoria  Street,  S.W.,  and 
obtained  from  the  Engineer,  Dewar  Place  station,  Edinburgh. 

Kirlicaldy. — September  6  th.  Installation  of  electric 
light  at  the  new  Sanatorium  and  Fever  Hospital  buildings. 
Specifications,  &c.,  from  the  Burgh  Electrical  Engineer. 

London. — Bow. — September  21st.  Supply  of  electrical 
goods,  for  the  managers  of  the  Poplar  and  Stepney  Sick  Asylum 
District.  Forms  of  tender  from  Mr.  S.  6.  Wright,  Clerk,  the 
Asylum,  Devon's  Road,  Bow,  E. 

Islington. — Sepember  7th.  Six  months'  supply  of  electrical 
fittings  and  sundries,  for  the  Gaardiaua  of  St.  Mary's,  Islington. 
Particulars  fr«m  Mr.  E.  Davey,  Clerk,  Qaatdians'  offices,  St,  John'g 
Road,  Upper  Holloway,  N, 


CLOSED. 

Australia.  —  The  Hawthorn  Tramways  Trust  has 
accepted  a  teoder  for  the  construction  of  the  Melbourne  Burwood 
electric  tramway,  but  the  name  of  the  successful  firm  and  the 
amount  had  not  been  announced  when  our  information  left  by 
the  mail. 

Sydney. — The  City  Council  has  accepted  the  following  tenders  ; 

Australian  General  Electric  Co.— Disconnecting  switch  and  fuses,  £1,524. 

N.  Gatthridee  &  Co.— Indoor  transformers. 

W.  G.  Watson  &  Co. — Low-tension  straight-stem  insulators. 

Belfast. — At  a  statutory  meeting  of  the  Belfast  Harbour 
Commissioners  on  August  17th,  the  minutes  of  the  Works  Com- 
mittee showed  that  a  report  had  been  made  by  the  engineer  as  to 
Messrs.  Alexander  Chaplin  i:  Co.'s  contract  for  four  5-ton  electric 
gantry  cranes.  The  engineer  was  authorized  to  negotiate  with 
Messrs.  Chaplin  for  the  completion  of  the  contract  on  the  lines 
suggested  in  his  report. 

Bristol. — The  Docks  Committee  of  the  T.C.  has  accepted 
the  tender  of  Messrs.  Buchanan  &  Co.  for  the  electric  light  instal- 
lation at  the  new  sheds  at  the  Royal  Edward  Docks. 

Coatbridg'e. — Messrs.  Chamberlain  ifc  Hookham,  Ltd., 
have  received  the  contract  for  meters  for  the  ensuing  12  months, 

Coventry.— The  T.C.  Electric  Light  Committee  has 
provisionally  accepted  the  tender  of  the  British  Thomson-Houston 
Co.,  Ltd.,  for  a  6,000-KW.  set,  and  that  of  Mesars.  Babcock  &  Wilcox, 
Ltd.,  for  four  boilers,  for  the  electricity  works. 

Horsham. — The  Council  has  accepted  the  tender  of  the 
Pritchctt  &  Gold  and  Electrical  Power  Storage  Co.,  Ltd.,  for  the 
battery  extension  to  which  reference  was  made  on  page  261  of  our 
last  issue. 

Keiffate.— The  B.  of  G.  has  accepted  the  tender  of 
Messrs.  Tamplin  &  Makovski  for  laying  an  electric  light  cable  and 
a  power  cable  from  the  transformer  chamber,  near  the  entrance 
lodge,  to  the  switohroom  in  the  basement  of  the  new  infirmary. 

New  Zealand.  —  Napier.  —  The  tender  of  Messrs. 
Turnbull  &  Jones  has  been  accepted  for  the  installation  of  the 
electric  light  at  the  breakwater,  at  £320.— iVew  Zealand  Shipjjinij 
and  Commerce. 

Sal  ford. — The  Electricity  Committee  has  accepted  the 
tender  of  Messrs.  J.  Gerrard  &  Sons,  Ltd  ,  for  alterations  and 
additions  to  buildings  and  the  construction  of  foundations  at  the 
electricity  station,  Frederick  Road,  Pendleton,  required  in  connec- 
tion with  the  additional  5,000  Kiv.  turb  (-alternator,  for  £1,^1. 
The  following  tenders  have  been  accepted  for  the  supply  of  coal 
during  the  11  months  ending  July  Slst,  1916  :— 

Clifton  &  Kersley  Coal  Co.,  Ltd.— 16,0C0  tons  of  best  washed  slack,  at  176. 
per  ton.  -  .^ 

A.  Knonlea  &  Son«,  Ltd.— 8,000  tons  of  beat  washed  slack,  at  178.  per  ton. 
Earl  of  EUeamere,— e,00a  toni  ot  best  wasbed.slack,  at  I7s,  6d.  per  ton. 


808 


THE    ELECTKICAL    REVIEW.  [Voi.7:.   no.  i,:.7i,8eptbmbeb3,  1916. 


FORTHCOMING    EVENTS. 

British  Association— The  Manchehter  nieuiingi  wil'  nomroenoe  on  Tueediy, 
S  ptembor  7ih,  when  Prot.  8rhnster  wile  d  livor  his  Presidential  Address 
in  the  evpnine,  in  the  Free  Trade  H*il.  The  concluding  meeting  will  be 
held  on  Satunlay  morning,  S  pt-mber  11th.  Some  of  the  pipers  to  be  read 
at  the  m  etings  are  ni'intioned  on  pagn  214  of  our  issue  if  August  13th. 

Institute  of  Marine  Engineers.— Tuesday,  Beptcmbcr  7th,  at  7  p.m.  Presi- 
deniial  AdJress  by  Sir  Aich,  Denny,  Bart.,  LL.D. 


NOTES. 
Electrical  Conipany   Heavily   Fined.— On  Tuesday 

last,  at  the  Pow  Street  Police  Court,  the  Concordia  Electric  Wire 
Co ,  Ltd.,  of  Crioklewood,  was  fined  £250,  and  25  jfuineas  coats, 
and  two  of  the  directors — Robert  Fifrr,  of  Hampstead  Garden 
sabnrb  and  Leopold  Aron,  of  Wembley,  were  fined  £250  each,  the 
company  for  failing  to  give  the  Public  Trustee  particulars  of  all 
the  shures  of  the  company  held  for  the  benefit  of  an  enemy,  and 
the  two  directors  for  beiner  parties  to  the  default.  The  infor- 
mation was  cincerning  13, 99?  shares  held  for  the  benefit  of  the 
Fabrik  filr  Drahter  za  EleStrischen  Z^eoken  Vorm,  of  Aldershof, 
near  B-?rlin,  and  the  prooe°diniS  were  taken  under  the  Trading 
with  the  Enemy  Act.  Mr.  Tracers  Humphreys  appeared  on 
behalf  of  the  D  rector  nf  Public  Prosecutions.  According  to  the 
report  in  the  Daily  Telegraph,  he  stated  that  the  company  was 
registered  in  190a  fir  the  pufposo  of  trading  as  a  branch  nf  a 
German  compiny  called  the  Fabrik  fiir  Drahter  zu  E  fktrischen 
Zve.rk^n  V)rm,  of  Ald-rshof,  near  B-rlin.  The  whole  of  the 
eht'e  capital  was  held  by  tiers  ms  in  Englanri  in  tru«t  for  the 
parent  company  ;  the  com  lany  wai  man  'gcd  fr  im  Berlin,  "nd  the 
profits  vrere  remitted  to  Berlin.  At  the  ontbrenk  of  war  the  sub- 
Borib-d  caoital  of  the  oompny  consisted  of  14  QiO  £1  share*,  of 
whiuh  13.988  were  held  by  the  two  directors  Arm  and  Pifer,  as 
nominees  for  the  enemy  alien  concern  in  Germany.  Ii  May  of 
thi''  year  Aron  seemed  to  have  got  a  little  nervous  about  his 
position,  he  was  expect  ng  to  be  interned,  and  dflS'red  to  get  rid 
of  his  shares.  He  therefore  approached  two  employes  of  the 
company,  and  suggeHted  thit  they  should  each  take  half  of  his 
7,988  sha-es.  Neither  of  them  was  in  a  p 'eition  to  buy  the 
sha'-es,  but  they  each  gave  a  promissory  note  for  £  1,000,  and 
an  arrangement  was  made  that  as  dividends  were  declared 
on  the  shares  the  m  iney  should  be  taken  by  Aron.  So 
far  as  Fifer  was  concerned,  he  still  held  6,000  shares  as 
nominee  fur  the  parent  company.  No  notice  was  sent  to 
the  Public  Trustee  of  these  enemy  shareholdings,  and  probably 
the  matter  would  never  have  come  to  the  knowledge  of  the 
authorities  bat  for  an  accidental  circumstance.  It  happ-ned  that 
a  woman  was  summoned  at  the  police-court  for  the  non-payment 
of  rates.  She  mentioned  that  her  husband  had  been  employed  by 
this  comoany,  which  she  referred  to  as  a  German  company  in  a 
way  which  caused  the  police  to  make  inquiries.  Detective- 
inspector  Ferrier  want  to  the  office  and  saw  Aron,  who  made  a 
clean  breast  of  the  whole  mister,  and  subsequently  the  necessary 
return  was  made,  shiwing  that  all  the  shard  capital  wa^  held  on 
behalf  of  the  German  company.  The  bo  iks  of  the  company  showed 
that  for  the  year  1913  a  profit  of  £3,29t  was  remitted  ti  Berlin, 
and  up  to  S^p  ember,  1914,  there  was  a  profit  of  £2, 29i,  which 
was  invested  iu  English  securities.  He  was  in-trujted  to  put  the 
case  before  the  Court  as  one  in  which  there  were  no  mitigating 
features. 

Mr.  Elliott,  for  the  defendants,  said  his  clients  were  unaware 
of  the  provision  of  the  Act  of  Parliament  which  nquired  these 
returns  to  be  made.  Since  the  outbreak  of  war  no  money  had 
been  transmitted  to  Germany,  and  there  had  been  no  act  inimical 
or  hostile  to  this  country.  The  company  wis  a  prosperous  one, 
which  had  been  executing  contracts  for  the  (t  )vernment  in  con- 
nection with  the  supply  of  wire  for  telegraphs  and  telephones. 
The  defendants  were  both  paid  servants  of  the  company,  and  had 
no  further  interest  in  the  business.  Aron  was  now  interned,  and 
Fifer,  who  was  the  son  of  Russian  parents  born  in  Berlin,  was 
naturalised  in  this  country. 

Mr.  Hopkins  (the  Magistrate)  said  that  to  tell  him  that  two 
foreign  directors  of  a  foreign  company  did  not  know  their  liabilities 
under  this  statute  was  to  tell  him  that  which  no  amount  of  per- 
enasion  would  make  him  believe. 

Private  Arraiiiremeiits.— Phonnix  Electric  Heating;  Co. 
(1914),  Ltd.,  electrical  engineers,  17,  M  irwell  Street,  Tottenham 
Court  Road.  London,  W. — In  pursuance  of  the  Companies"  (Con- 
solidation) Act,  a  meeting  of  the  creditors  of  the  above  was  held 
on  Wednesday,  when  it  was  reported  that  the  company  had  passed 
resolutions  in  favour  of  voluntary  lii|uidation.  The  liquidator 
stated  that  the  company  was  registered  in  September,  1914,  with  a 
nominal  capital  of  £3,000  in  £1  shares,  to  take  over  the  bosincsH 
of  mannfactnrorB  and  dealers  in  electrical  apparatus,  which  had 
previously  tieen  carried  on  by  Mr.  S.  D.  Cox,  under  the  style  of  the 
Phirnix  Electric  Heating  Co.  The  company  took  o'^or  the  business 
■H  from  Jannnry  Ist,  1914,  and  the  purchase  prije  of  the  aesets 
transferred  was  £750,  which  was  satinfied  by  the  allotment  to  the 
vendor  of  fnllypnid  shares.  T"o  company  also  gave  the  vendor  an 
nndertakinir  to  fulfil  all  contracts  and  indemnifv  him  against  any 
claims.  The  directors  of  the  company  were  Mr.  S.  D.  Cox  and 
Mr.  B  L  Clements,  and  they  each  hold  751  shares.  The  to'al 
number  of  shares  is-ued  wbh  1,503,  and  on  th«  shares  held  by  Mr. 
Olementn  there  was  a  liability  due  to  the  company  of  abunt  £210. 
In  1914  the  company  made  a  loss  of  A45S.  That  lou  waa 
ohiefly  attributable  to   »   strike   whioh  took  place.    Daring  the 


present  year  there  had  been  a  further  loss  on  the  trading, 
owing  chiefly  to  lack  of  working  capital.  Work  in  hand  could  not 
be  carried  out  for  that  reason.  The  company  had  a  contract  with 
the  Admira'ty,  but  the  proceeds  of  the  contract  had  been  assigned 
to  the  bank,  who  were  creditors  for  about  £200.  The  landlord 
had  distrained  for  rent,  and  was  still  in  possession.  The  liquidator 
could  not  see  his  way  to  advance  the  money  to  pay  out  the  land- 
lord, and  unless  the  business  could  be  sold  as  a  going  concern  the 
landlord  would  sell  the  assets,  and  there  would  probably  be 
nothing  for  the  creditors.  The  liabilities  of  the  company 
amounted  to  between  £iiOO  and  £700,  while  the  only  free  asset 
consisted  of  the  book  debts,  which  were  estimated  to  realice  £60 
or  £70.  The  other  assets  were  office  furniture,  plant  and  tools 
valued  in  the  books  at  £200,  and  stock-in-trade  £300.  At  a  forced 
sale  the  stock  and  plant  would  not  produce  anything  like  the 
figure  at  which  it  appeared  in  the  books,  and  might  not  produce 
sufficient  to  satisfy  the  landlord's  claim.  Efforts  were  being 
made  to  sell  the  busiaess  as  a  going  concern.  No  resolutions 
were  passed,  and  therefore  the  voluntary  liquidation  of  the 
company  will  be  continued  with  the  liquidator  appointed  by  the 
shareholders. 

Institution  and  Lecture  IVotes.— Iron  and    Steel 

Institute. — At  the  autumn  meeting,  which  is  to  be  held  at  the 
Inatitation  of  Civil  Engineers,  Great  George  Street,  S.W ,  on 
Thursday  and  Friday,  September  23rd  and  24th,  Mr.  Arthur 
Cooper,  LL.D.  (immediate  Past-President)  will  preside,  in  the 
absence  of  Mr  Greiner.  The  following  is  the  list  of  pipers  that  are 
expected  to  ba  subnaittel  for  reading  and  discussion  :  — 
Wesley  Austin,  M.9o.;  '*  lofi  lence  ol  Oxygen  on  Some  Properties  of  Pure 
Inin  " 

1  of  Iron  at  Low  Temperatures  in 


T.  H   Byrom :  •'  Note  on  the  Oa'bur 

Blasi  Furnace  Gai.-s." 
Prot    E.  D.  Oampoel    :  ■' irifliieuoe    of   He*t-Tre*tmen6   on    the    Spe  liflo 

RHtiijtanee  and     hem'oal  Co  stituti  -n    f  0-irbon  M-eels." 
Prot.    C.    A.    Bdwirds.    D.Sj..  and   «.  Kisltsws  :    '  Effect  nf  Chromiom  and 

TiingHea   upon    the    Hardening  and   Tempering  of  High-Speed  Tool 

Stel  " 

W  H  Hitfleld,  D  Met. :  "  Pho-phoras  in  Iron  and  Steel." 

Prof.    E.    (4  mda     and    H.    Takagi :    "  The    Magnetic   Transformation    o 


Cen 
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1  Malleable  Cast  Iron.** 
'  Iron  and  Nitrogen." 

By-latvs. — As  Rile  20  requires  that  no  alterations  of  the  by-laws 
shall  be  made  except  at  the  ainual  general  meeting,  and  notice  of 
any  proposed  alterations  shall  be  given  at  the  general  meeting  to 
be  held  in  the  autumn,  the  Council  will,  at  the  forthcoming 
meeting,  give  formal  notice  of  their  intention  to  submit  to  the 
annual  me"ting  in  May,  191(i,  the  following  new  rules  for  addition 
to  the  existing  bv-laws  : — 

I.  To  the  event  of  a  state  of  war  existing  between  Great  Britain  and  any 
other  oounti-y,  or  Utate,  all  membnra,  honorary  members,  and  honorary  vice- 
presidents  who  bhal!  be  subjects  of  siioh  enemy  country,  or  State,  shall  forth- 
with cease  to  bs  members,  nonorary  members,  or  hooo  ary  vioe-presideatsof 
the  la^ititute,  but  they  may,  if  the  Couaoil  thinks  fit,  be  reinstated  after  the 
termination  nf  the  war. 

2  The  C  lunoil  shall  have  absolute  power  to  remove  from  the  list  of 
Members  of  ihi  I  lotitute  the  name  of  any  member,  whether  ordinary  or 
honorary,  for  wi-fiil  ooot'-av  intion  of  the  by-laws  or  fir  any  ot'oer  reason 
which  seems  to  th^m  sufflcient,  and  such  ordinary  or  honorary  member  shall 
thereupon  cease  to  be  a  member  of  the  Institute. 

Institution  «)f  Slinlog  Gngiaeers.— At  the  annnal  meeting, 
which  takes  plic  ■  at  Leeds  on  Sept-mber  15th,  ssveral  papers  will 
be  read,  including  one  by  Mr.  Sam  Mavor  on  "  Compressed  Air  for 
Coal-Cottera,"  and  one  bv  Mr.  M.  H.  Mills  on  "  Gas  Producers  at 
C  illieries  for  Ootaining  Pjwer  and  By-products  from  Unealeable 
Fuel." 

Royal    Enffineers    (Wireless    Section).— Tliere  are 

several  ojmmissions  available  in  the  Wireless  Section  of  the  Royal 
Engineers  for  general  servioe  during  the  'period  of  the  war. 
Applications  are  invited  from  candidates  with  good  technical 
knowledge  of  wireless  telegraphy  and  used  to  the  c  mtrol  of  men. 
Appl  citi  ms  should  be  addressed  to  Major  Handley,  M.I.E.E.,  O.C., 
Wireless  Training,  Oxford  Cottage,  Sandown,  I.W. 

Fatality. —A  8e%'en-year-old  child  was  killed  by  electric 
shock  on  the  North- Eastern  Railway  Riverside  Branch  while 
trespassing.  He  climbed  over  the  wall  on  to  the  railway,  and  was 
found  with  his  face,  fingers  and  knees  in  contact  with  the  live 
rail.  On  July  2l8t  a  boy  of  11  was  prosecuted  for  trespassing  at 
the  same  place. 

Educational, — Kino's  College,  University  of  London, 

Facdlty  op  Enuinekrinq. — Next  term  begins  on  October  6th. 
Particulars  are  given  in  our  advertisement  pages. 

Electrically-driven  Letter-Sealinjr  Nacliine. — II.M. 

Trade  Commissioner  for  New  Zealand  reports  that  one  of  the  New 
Zealand  Government  Departments  makes  inquiry  for  the  names 
of  United  Kingdom  manufacturers  of  electrically-driven  letter- 
sealing  machines.  The  device  at  present  being  used  is  of  foreign 
manufacture,  is  self-feeding,  and  is  stated  to  work  much  more 
rapidly  than  any  hand  or  treadle  machine.  At  the  same  time  it  in 
apparently  not  so  durable  as  could  be  wished,  and  no  spare  parta 
are  obtainable.  Communications  should  be  addressed  to  H.M.  Trade 
Oommissioner  for  New  Zealand,  P.O.  Box  .%9,  Wellington,  New 
Zealand. 

Shirkers  Fined. — We    observe   that  Bomc    21!   youths 

engaged  at  the  works  of  Messrs.  Stewarts  ,t  LI  lyds  have  been  fined 
for  leaving  their  wiitk  hecanso  of  the  heat  of  the  tnbe-wcldin(r 
furnace*.  Their  aiition  stopped  three  furraoen,  put  32  men  out  of 
work,  and  wasted  20  tons  of  metal.  A  reminder  that  our  men  at 
Oallipoli  and  in  V  rsia  were  having  a  fnr  hotter  time  failed  to 
inflnenM  them.  The  chairman  of  the  Bench  at  Halesowen  said 
that  our  men  were  fighting  up  to  their  knees  in  water,  and  pro- 
bably required  tbeie  tube*  tor  draining  the  treuobet. 
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Volunteer  ^'otes. — ExoiifEBKiNG  Institutions'  Volun- 

TEEB  Training  Corps. — Headquarters,  Maiooni  Huuce,  S  rand, 
London,  W.O.  Drill  Centre.— By  kind  permission  of  Lieut.-Col. 
A.  E.  Le  R  iBsignol,  R  E.,  Headquarters  of  London  Electrical 
Eneineere,  46,  R''gr<'ncy  Street,  London,  S.W. 

Company  Orders— Bf  Lieut.-Col.  0.  B.  Clay,  V.D.,  Commandant, 
for  week  ending  September  11th,  1916  : — 

A/D)irfa.V.— DriU,  6.30-7.30  ;  7.30-8.30.  Section  3,  Technical 
instruction;  Section  1,  mnsketry  at  the  miniature  rang^es : 
Ssctions  2  and  4,  Squad  drill. 

FrUi<nj.  —  DTii.\,  6.30-7.30;  7.30  8.30.  Section  4,  Technical 
instruction  ;  Section  2,  musketry  at  the  miniature  ranges  ;  Sections 
1  and  3.  Squad  drill. 

Sitjnalling. — It  is  proposed  to  form  a  signalling  class,  and  the 
names  of  those  wishing  to  join  should  be  given  at  once  to  the 
Section  Commandere. 

Good  progress  is  being  made  with  the  Training  Corps  both  in 
drill  and  in  the  technical  work  for  which  the  Corps  is  specially 
preparing  itself. 

Arrangements  have  been  made  for  the  use  of  a  rifle  range,  and 
members  can  attend  not  only  at  the  hours  of  drill,  but  at  any  time 
convenient  to  themselves,  for  practice,  instructors  being  in  attend- 
ance and  rifles  provided. 

There  are  still  vacancies  for  recruits,  either  among  those 
attached  to  the  Eagioeering  Institutions  or  others  to  whom  the 
technical  work  of  the  Corps  appeals. 

Applications  should  be  made  to  Lient  -Col.  C.  B.  Clay.  V.D.,  the 
Commandant  of  the  Corps,  at  Marconi  Hius",  Strand,  W  C. 

3bd  Batt.  (Old  Bots)  Central  London  Regiment  (Voltin- 
TEEBS). — Battalion  Orders  by  Colonel  S.  6.  Grant  (Officer  Com- 
manding), Thursday,  September  2nd.  1915  : — 

Captain  of  the  Week,  Mr.  W.  Ridd  ;  Orderly  Officer,  Mr.  C.  S. 
George. 

Week-etid  Parades. — Saturday. — The  Battalion  will  parade  at 
Liverpool  Street  Station  (low  lev-"l  entrance  G.B.R.),  at  1.50  p.m., 
for  entrenching  purposes.  Dress  :  Uniform  complete  with  brassard. 
Arms  will  not  be  carried.     The  Battalim  will  return  at  6.42  p.m. 

Sunday,  7  a.m..  Reveille  ;  10  a.m..  Church  Parade  ;  10.20  a.m., 
Battalion  Pirade  (Bridgioe)  ;  10.30  a.m..  Sketching  Class  only  for 
those  detailed  ;  2  30  a  m  ,  Bridging. 

Bexiijtuitwns. — The  following  members  have  resigned  their 
membership  : — C.  6.  Botting,  S.  W.  Carey,  H.  W.  Saunders. 

Muslietry. — The  names  of  men  of  "  A  "  Company  who  art  mem- 
bers of  a  club  shooting  at  Bisley,  but  are  not  on  the  list  of  those 
entitled  to  shoot  on  the  Corps  targets  at  Bisley,  to  be  sent  at  once 
to  the  Second -in- Command. 

There  will  be  firing  at  both  Acton  and  Bisley  Ranges  on  Saturday 
next,  the  4th  inst.  Men  who  have  sent  in  their  names  will 
parade  at  the  usual  times. 

Test  Paper. — All  answers  to  the  Test  Paper  to  be  sent  to  the 
Seoond-in-Command  of  "  A  "  Company  by  the  10th  inst. 

A.  G.  Joiner,   Captain  and  Adjutant. 

Appointments  Vacant. — Junior  switchboard  attendant 
(24s,)  for  West  Bromwioh  Corporation  ;  shift  engineer  (45s.)  for 
Beckenham  U.D.C.  ;  leading  fireman  (378.  6d.)  and  switchboard 
attendant  (35s  ),  for  Stockport  electricity  department.  Particulars 
are  given  In  our  advertisement  pages. 


OUR    PERSONAL    COLUMN. 

Ihe  Editors  invite  electrical  engineers,  wketlier  connected  with  the 
technical  or  the  cotnmercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  oficials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  nwvemerUs. 


Central   Station   Officials. — Mb.   W.  Eastwood,  of 

Halifax,   has   been  appointed   second  assistant  at  the  electricity 
works  of  the  Hebden  Bridge  TJ.D.C. 

General. — Mr.  Paeker,  electrician,  2a,  Ashworth 
street.  St.  Mark's  Road,  Leeds,  having  joined  the  Army,  has 
discontinued  his  business. 

Me.  Harry  H.  Sheppard,  for  many  years  in  charge  of  the 
armature  shop  of  the  Sheffield  Corporation,  has  resigned,  having 
accepted  a  position  with  Messrs.  C.  A,  Vandervell  ,!c  Co.,  electrical 
engineers,  London. 

A  Central  News  dispatch  from  New  York  states  that  Mr.  T.  A. 
Edison  is  suffering  from  an  injury  to  his  eyes  which  he  received 
while  making  experiment's  with  potash. 

We  learn  that  Mb.  .1.  B.  Tucker,  of  Messrs.  J.  H.  Tucker  &  Co , 
Ttirmineham,  has  jnst  been  given  a  commission  in  the  Rjyal 
Engineers. 

Roll  of  Honour. — Private  J.  Wilcock,  of  the  2nd 
Battalion  South  Lancashire  Regiment,  who  has  been  killed  in 
action  at  St.  Eloi,  had  been  employed  for  seven  years  at  the  War- 
rineton  electricity  works.     He  was  38  years  of  age. 

Private  Samuel  Bardsley,  of  the  l/5th  Battalion  Lancashire 
Fusiliers,  formerly  employed  at  theHevwood  electricity  works,  has 
been  wounded  at  the  Dardanelles.     He  was  21  years  of  aere. 

A  New  Z'ala'  d  ptper  says  that  Private  H.  P.  Hopkins  (Canter- 
bury Battalion),  killed  in  action  at  Gallipoli,  was  an  electrician  in 
the  Tramway  Board's  service,  which  he  entered  in  February,  1914. 

The  Military  Cross  has  been  awarded  to  Temporary  Second  Lieut. 
Qeoroe  Wheldon  Wanstall,  Royal  Engineers,  for  conspicnooa 


gallantry  on  leveral  occasions  during  the  operations  on  the 
Gallipoli  Peninsula,  especially  on  June  19bb,  1916,  when  he  suc- 
cessfully repaired  the  Telegraph  lines,  with  the  assistance  of  three 
men,  making  35  joints  In  a  space  of  150  yards,  whilst  under  heavy 
shell  fire.  Lieut.  Wanstall  performed  similar  valuable  service  on 
July  6th  and  7th,  on  all  occat-ions  under  shell  fire. 

Rifleman  Albert  Golding,  K'ng's  Royal  Rifles,  who  was 
electrician  at  the  Hotel  Metropole,  Whitby,  has  died  from  wounds 
received  in  action  in  France.  He  joined  the  regiment  last  October, 
and  went  to  the  Front  in  May. 

Sapper  G.  N.  Halliwell,  of  the  1st  Field  Company,  Eaet 
Lancashire  Royal  Engineers,  formerly  employed  at  the  British 
Westinghouse  works  at  Trafford  Park,  has  been  killed  in  action  at 
the  Dardanelles. 

Rifltman  Frederick  Lee,  of  the  8th  Battalian  Rifle  Brigade, 
who  was  on  the  staff  of  Messrs.  Willans  &  Robinson,  Ltd.,  electrical 
engineers,  of  Rugby,  has  been  killed  in  actiun.  He  enlisted  on 
September  7>h,  and  went  to  the  Front  after  his  marriage  on 
April  2fith. 

The  Times,  in  referring  to  the  death  of  Second  Lieut.  Henby 
Gwyn-Jepfreys  Mosbley,  M.A.,  of  Trinity  CuUege,  Oxford, 
which  Oiicurred  at  the  Dardanelles  on  August  lOcb,  states  that 
after  taking  his  degree  in  the  Natural  Science  School  (Physics), 
he  was  appointed  Lecturer  and  Demonstrator  in  Physug,  unicr 
Prof.  Sir  E.  Rutherford,  in  the  Victoria  University,  Manchester. 
"There,  after  two  year?,  he  was  awarded  the  John  Harling  Fellow- 
ship for  Research.  On  returning  to  Oxford  he  continued  his 
work  of  research  in  Prof.  Townetnd's  laboratory.  Hie  ni'merous 
publications  treat  chiefly  of  radio-activity  and  X  rays,  and  his 
latest  work  on  the  high-frequency  spectra  of  the  elements  led  him 
to  important  conclneions  on  the  structure  of  atoms  and  the 
number  of  the  elements,  an  achievement  by  which  he  will  be  best 
known.  The  early  death  of  this  brilliant  young  physicist  is  a 
great  loss  to  science.  At  the  outbreak  of  the  war  he  was  in 
Australia,  but  returned  to  England  at  the  first  opportunity,  and 
was  at  once  given  a  commission  in  the  Royal  Engineers." 

Sergeant  Alfred  P.  F.  Veitch,  of  the  l/6i,h  Battalion  Man- 
chester Regiment,  formerly  employed  at  the  British  Westinghouse 
works  at  Trafford  Park,  who  has  been  twice  wounded  in  the  war, 
is  this  week  officially  reported  to  have  died  from  wounds.  He 
had  been  serving  for  some  time  in  the  Dardanelles. 

Sapper  J.  Broderick,  of  the  Royal  Engineers,  East  Lancashire 
Division,  who  has  been  killed  at  the  Dardanelles,  resided  in  Man- 
chester, and  was  an  electrical  engineer.     He  was  26  jears  of  age. 

Obituary. — The  death  occurred  last  week  of  Mr.  Harold 
Campbell,  of  Warrington,  who  had  for  five  years  past  been  con- 
nected with  the  St.  Helens  Cable  and  Rubber  Co.,  Ltd.  After 
serving  at  the  Warrington  works  for  some  time  he  went  to 
London  for  about  a  year  as  a  representative  of  the  firm,  and  sub- 
sequently he  returned  to  Warrington  as  an  assistant  detart mental 
manager.  He  was  only  23  years  of  age.  At  the  funeral  on 
Thursday  last  wtek  representatives  of  the  St.  Helens  Cable  Co. 
acted  as  bearers,  and  floral  tributes  were  sent  by  the  staff,  the 
London  office  staff,  and  the  office  girls. 

The  death  took  place  on  Thursday,  August  26th,  at  78,  Chapel 
Lane,  Headingley,  Leeds,  of  Mr.  Alfred  Beaumont,  electrical 
and  mechanical  engineer.  The  deceased  gentleman  was  68  years 
of  age. 

The  death  has  taken  place  of  Me.  Herbert  Mitchell,  formerly 
in  business  as  electrical  engineer  at  Brockholes,  Huodersfield,  ani 
lately  residing  at  Weymouih.  Deceased  met  with  an  accident 
while  cycling  and  died  from  the  injuries  he  received. 

We  regret  to  note  that  the  death  occurred  on  August  28th,  at 
109,  Ladbroke  Grove,  W.,  of  Mb.  Henby  Cbookes,  A.R.S.M., 
M  I  E.E.,  F.C.S.,  in  his  57th  year.  BIr.  Crookes  was  the  eldest  son 
of  Sir  William  Crookes,  O.M.,  president  of  the  Royal  Society. 

Will.— The  late  Baron  H.  de  Keuter  left  £39,4-12 
gross  and  £33,371  net  personalty. 


NEW    COMPANIES    REGISTERED. 


Miltoo  Accumulators,  Ltd.  (141,409). — This  company  was 

registered  on  August  27th,  with  a  capital  of  ;£1,000  in  £1  shares,  to  carry  on 
in  the  United  Kingdom  or  e'sewherc  the  business  ot  manufacturers,  builders, 
repairers,  constructors,  designers,  importers  and  exporters  of  accumulators, 
motors,  motor  and  other  cycles,  and  all  accessories  and  appliances  relating  to 
motoring,  conductors  of  schools  of  instruction  for  motoring,  constructors  of 
hangars  and  other  buildings,  aeroplanes  and  flying  machines,  and  accessories 
anj  appliances  relating  to  aerial  navigation,  aeronautical,  mechanical,  elec. 
trical  and  motor  engineers,  etc.  The  subscribers  (with  250  shares  each)  are  :  M. 
Wolff,  9-15,  Whilecross  Street,  E.C  ,  merchant;  A.  J.  Mardlin.  84,  Milton 
Street,  E.G.,  merchant.  Private  company.  The  number  of  directors  is  not 
to  be  less  than  two  or  more  than  five;  the  first  are  M.  Wolfi  and  A.  J. 
Mardlin  (both  permanent).  Qualification,  100  shares.  Registered  office:  84, 
Milton  Street,  E.C 

Whipp  and  Bourne,  Ltd.   (141,413).— This  company  was 

registered  on  August  27th,  with  a  capital  of  £35,000  in  £1  sh.ires.  to  take 
ov?r  the  business  carried  on  at  Switch  Gear  Works.  Caslleton,  Rochdale.  >• 
Whipp  &  Bourne,  to  carry  on  the  business  of  switch  gear  m.-.kers,  plectncians, 
mechanical  engineers  manufacturers  and  workers  of  and  dealers  in  |l«":ic."y. 
motive  power,  ligh  and  heat,  etc.,  and  to  adopt  an  agreement  with  S.  \\  hipp, 
C  W.  D.  Bourne  and  F.  Whipp.  The  subscribers  (with  one  share  each)  are  : 
S  Whipp,  Derrynane,  Castlttcn,  Rochdale,  electrical  engineer;  C.  w.  IJ. 
Boi.rne.    Sparlhfinid    Avenue.     Richd:,le.    electrical    enginei'r;    1-.    Whipp.    Ham- 
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OFFICIAL  RBTaRNS  OF  ELBCTRICAL 
COMPANIES. 


Hon}$-kong  Tramway  Co.,  Ltd, — A  momoranduni  of  satis- 
faction K.  llu-  .•.snnl  ol  jCmt)  on  Julv  19lh  and  ji.]UV  on  August  Sril,  1U15,  of 
trust   .Ici-d   ,l:it,d   July   1st,    la03,    securing    ^'I'JS.OOO,    has   bci-n   filed. 

Fitter's    Ventilating;    and    Enj^ineerinj^    Co.,    Ltd. — Land 

Registry  Cftarge,  Cfiarge,  and  Assignment  of  Contract  on  lands  and  premises 
in  VVoolwicli  and  certain  moneys,  all  dated  August  Ctll,  1915,  to  secure  all 
moneys  due  or  to  become  due  from  company  to  London  and  Provincial  Uank. 
Ltd.,  3.   Bank    Buildings,   Lothbury,   E.C. 

Direct  United  States  Cable  Co.,  Ltd.   (11,597).— Capital. 

;tl,300.000  in  ;t,10  shares.  Return  dated  May  11th,  1915.  121,420  shares 
taken   up;   jt:i,214.200    paid.     Mortgages    and    charges:    Nil. 

London  Aluminium   Co.,   Ltd. — Mortgage,   dated  .August 

]2th.  1915,  to  secure  ;6'3.350.  chaiged  on  certain  land  and  premises  at  Wilton, 
Birmingham.  Holders:  W.  J.  Halsey,  Ray  Lodge,  Maidenhead;  and  A.  A. 
Barnard,   The    Wilderness,    East    Molcsey. 

Bude     Electric     Supply     Co.,     Ltd.     (95,137).— Capital, 

;£:15,01I0  in  ;£,1  shares.  Return  dated  Mav  1st,  1915.  10,000  shares  taken  up; 
;£.10.0nO    paid.     Mortgages    and    charges:   ^2,500  mortgage  debentures. 


CITY  NOTES. 


Electric  Supply  Co.  of  A  ictorla,  Ltd. 

The  directors,  in  their  report  for  the  year  ended  March  31st, 
1915,  give  the  following  comparative  statement  of  the  figures 
for  the  past  three  years  : — 

LIGHTING    DEPARTMENTS— Lamps   Connected. 


1912-13. 
107,108 

1913-14. 
130,357 

1914-15. 
150,132 

TRAMWAY 

DEPARTMENTS— Passenoers  Carried. 

1912-13. 
5,707,842 

1913-14. 
5,566,470 

1914-15. 
5,177,368 

TRADING 

-VCCOUNT- Receipis 

AND  Expenditure. 

Revenue 
Expenditure 

1912-13. 

;i£87,088    

57,922    

;(;29,165    

1913-14.               1914-15. 

£;89,024    ;686.800 

57,p24    56,990 

Gross    profit 

;£;31,500    ;t;29,S10 

The  trading  profits  show  a  decrease,  which  is  accounted  for 
by  the  abnormal  conditions  which  have  prevailed  for  the  past 
nine  months  of  the  financial  year.  A  very  serious  drought, 
lasting  about  seven  months,  was  experienced  in  Victoria, 
resulting  in  a  serious  depression  of  the  general  trade  of  the 
colony.  The  present  war  has  seriously  afl'ected  the  receipts 
from  tlie  tramways  in  Ballarat  and  Bendigo,  as  is  the  case  in 
other  large  cities  in  .Australia,  enlistment  of  the  population 
having  affected  the  traffic  receipts.  The  balantie  to  the  credit 
of  profit  and  loss  account,  including  £8, 626  brought  forward, 
and  after  deducting  debenture  interest  paid  and  amount  trans- 
ferre<l  to  debenture  stock  redemption  account,  is  £17,5'24.  It 
is  proposed  to  pay  on  account  of  arrears  of  preference  divi- 
dend il4,6.59,  to  write  off  discount  and  commission  on  deben- 
ture stock  account  £865,  and  to  earn,-  forward  £'2,000.  The 
annual  mooting  was  held  at  Liverpool  on  August  25th. 


Brazilian  Traction,  Light  and  Power  Co.,  Ltd. 

Tnu  report  for  1914  (as  abstracted  in  the  Financial  Times) 
states  that  a  few  of  the  outstanding  sha.res  of  the  Rio  de 
.Janeiro  Tramway,  Light  &  Power  Co.  and  the  Sao  Paulo  Tram- 
way, Liglit  &  Power  Co.  were  acquired,  and  a  large  controlling 
interest  was  secured  in  the  Companhia  Rede  Telephonica  Bra- 
gantin.i,  a  telephone  company  carrying  on  business  throughout 
the  State  of  Sao  Paulo.  Thi.s  was  a  very  desirable  acquisition, 
having  in  view  the  telephone  business  carried  on  by  the  Rio 
dc  Janeiro  Tramway,  Light  Sc  Power  Co.  through  the  Rio  de 
Janeiro  and  Interurban  Telephone  Companies.  This  invest- 
ment was  made  without  the  necessity  of  providing  cash  for 
the  purpose,  the  Bragantina  shares  being  acquired  on  the 
basis  of  the  purchase  price  being  satisfied  by  the  issue  of 
fully-paid  ordinary  shares  of  this  company's  capital  stock. 
The  company  has  also  acquired  an  important  interest  in  the 
Cia  TelopJKinica  do  Estaiio  de  Sao  Paulo.  The  total  share 
capital  of  tliis  companv  issued  on  December  31st,  1914,  was 
$110.217,.''/)O,  divided  into  1,062,175  ordinary  shares  of  $100 
each  and  1IHI.(K)0  six  per  cent,  cumulative  preference  shares 
of  $lf)0  each.  The  year  has  been  one  of  general  business 
depression  in  Brazil  on  account  of  the  local  conditions,  both 
finam-ial  and  Comiiiorcial.  The  outbreak  of  the  Kiiropean 
war  had  the  ofToot  of  stopping  the  usual  method  of  remit- 
tance's by  means  of  bills  of  exchange,  and  for  several  months 
it  wa.s  practiciilly  iinpoR,sible  to  remit  money  from  Brazil  for 
the  fiiirpofie  of  the  payment  of  coupons  anil  dividends.  .\s 
tills  situation  did  not  improve,  the  board  decided  in  October 
Ut  reiriit  its  funds — which  by  that  time  hnd  nceiinuilati-d  to 
ft  very  large  amount — in  rolTee,  na  they  felt  that  this  method 
of  rniiiUanoo  was  n  sound  and  safe  procedure,  jiiid  one  which, 
under  the  cii'eiimotanceR.  should  prove  snti^factory.  As  the 
Rio  de  Janeiro  Tramway,  Ijight  &  Power  Co.  has  under 
rhnrtcr  a  fleet  of  stenmers  for  the  piirpo.se  nf  eanyinc  the 
coal  and  other  innterial  require*!  by  the  <'iimnanieH  in  Rio  de 
.Tnneiro  and  Sno  Pnnio,  the  board  employed  these  on  their 
return  ioiirneVH  for  freighting  the  colTee  punhawd  in  Brazil 
1/1  the  New  York  and  Riirotvan  markets.  an<l  iis  coffee  Ih  n 
stgple  product  in  comraeree.  it  offered  a  safe  and,  at  that  time, 


the  only  practical  meana  ol  remitting  the  company's  f«mds. 
I  p  to  the  end  of  the  year  there  had  been  puichaied  and 
shipped  from  Rio  de  .Janeiro  and  Santos  iJVS,4U0  bags  of 
cotlee,  to  the  value  of  11.695  contos  of  reis,  all  of  whicti  has 
since  been  disposed  of  in  New  York  at  prices  which  have 
enabled  the  company  to  net  an  average  of  13  54-64d.  per 
milrcis,  which  is  materially  in  excess  of  the  average  rate  of 
e.vchange  during  the  same  period,  even  if  it  had  been  possible 
t()  buy  bills  for  such  a  large  amount  of  money.  The  result 
of  the  company's  operations  for  the  year  have  not  been  as 
satisfactory  as  anticipated.  As  a  result  of  the  monetary 
stringency  and  other  adverse  conditions  in  Brazil,  the  fac- 
tories began  to  run  on  short  time  or  su.spend  business  com- 
pletely, and  with  the  large  number  of  employes  thrown  out 
of  work,  due  to  the  cessation  of  commercial  activity,  the 
earnings  of  the  tramway  systems  in  Rio  de  Janeiro  ani3  Sao 
Paulo  were  seriously  affected,  but,  notwithstanding  such  batl 
bu.<iness  conditions,  the  gross  income  of  the  combined  com- 
panies in  Brazilian  currency  has  shown  an  increase  over  the 
previous  year.  The  revenue  in  gold  has,  of  course,  been  un- 
favourably affected  by  the  drop  in-  exchange.  The  revenue 
from  securities  owned  and  under  contracts  with  subsidiary 
companies  amounted  to  $7,523,695  and  interest  on  advances 
to  Rubsidiai^  companies  $535,117,  together  $8,0-58,813.  General 
and  legal  expenses,  administration  charges  and  interest  on 
loans  were  $392,280,  leaving  a  surplus  available  for  dividends 
of  $7,666,532.  Dividends  Nos.  4,  5,  6  and  7  on  six  per  cent, 
preference  shares  at  li  per  cent,  each  absorb  $600,000. 
and  Nos.  6,  7,  8  and  9  on  the  common  shares  at 
IJ  per  cent,  each  $6,257,119,  leaving  surplus  carried  to 
profit  and  loss  $809,412.  After  payment  of  the  regular 
dividend  of  6  per  cent,  per  annum  on  the  ordinary  shai'es  a 
credit  balance  of  $3,822,410  has  been  carried  forward.  In 
view  of  the  serious  financial  conditions  developing  in  Brazil, 
and  later  the  much  more  serious  financial  situation  through- 
out the  world,  all  possible  expenditures  on  capital  account  in 
connection  with  the  development  of  the  property  were  sus- 
pended, but  there  was  a  large  amount  of  work  under  way 
which  it  was  necessary  for  the  different  subsidiary  companies 
to  complete.  A  considerable  amount  of  construction  work 
had  also  to  be  carried  out  in  order  to  comply  with  the  obliga- 
tions of  the  different  concessions.  In  this  connection  the 
difl'erent  companies  have  performed  all  of  the  necessary  work, 
both  for  capital  account  and  as  regards  maintenance  and 
renewals.  Mr.  .Alexander  Mackenzie  has  been  appointed  to 
fill  the  vacancy  caused  by  Dr.  Pearson's  death.  Appended 
to  the  directors'  report  is  one  drafted  by  the  late  Dr.  Pearson 
on  the  operations  and  finances  of  the  subsidiary  companies 
during  the  year  1914.  This  report  was  prepared  by  him  while 
oti  the  Lusitania,  and  has  been  adopted  by  the  board,  with 
such  additions  and  changes  as  .seemed  necessary.  It  was 
found  in  his  pocket  after  the  recovery  of  his  b(xly,  and  repre- 
sents, therefore,  his  last  work  for  the  company. 

Quarterly  dividend  of  1^  per  cent,  on  fully-paid  cumulative 
preference  shares  is  payable  on  October  1st. 


llanaos  Tramwajs  &  Li<>lit  Co.,  Ltd. 

Mr.  Geo.  Watson  presided  over  the  annual  meeting  held  on 
Tuesday  at  the  offices,  9,  Cloak  Lane.  E.C.  In  moving  the 
adoption  of  the  report,  he  referre<l  to  the  absence  of  the 
Chairman  of  the  Company  (Mr.  Geo.  Booth),  who,  he  said, 
was  devoting  the  whole  of  his  time  to  the  service  of  the 
country  in  organising  the  supply  of  munitions.  The  revenue 
account  showed  that  the  tramway  receipts  were  £68,992,  as 
against  £87,028  in  the  previous  year,  a  reduction  of  over  20 
per  cent.  ITie  operatrng  expenses  were  £61.029,  against 
£71.031,  a  reduction  of  14  per  cent.  The  lighting  receipts 
amounted  t«  £40,.397,  against  £44,395,  and  the  expenses  to 
£22,436,  against  £24,684.  Both  receipts  and  expenses  showed 
a  reduction  of  about  9  per  cent.  The  revenue  from  construc- 
tion and  supply  was  £1,030,  against  £1.453,  a  reduction  of 
over  29  per  cent.,  and  the  expenses  to  £774,  against  £1,133,  a 
reduction  of  nearly  32  per  cent.  The  total  receipts  amounted 
to  £110.420,  against  £132,877,  a  reduction  of  about  17  per 
cent.,  and  the  expenses  to  £81,240,  against  £96, ,'^48.  a  reduction 
of  about  13  per  cent.  The  re.sult  was  that  they  carried 
£26,180  to  profit  ftnd  loss  account  against  £'16,028  la.<;t  year,  a. 
reduction  of  £9,848,  or  just  over  35  per  cent.  The  reduction 
in  the  total  receipts  of  about  17  per  cent.,  and  in  the  total 
expenses  of  about  14  per  cent.,  showed,  according  to  general 
experience,  a  very  reasonable  and  satisfactory  proportion. 
^^hilst  the  revenue  of  a  company  like  theirs  depended  so 
much  upon  local  conditions — sometimes  beyond  the  control  of 
the  directors — the  exixm.se.'J  could  be  cut  down,  but  only  to  a 
point  whore  further  reduction  would  prejudice  the  efficiency, 
lie  thought  they  would  agree  that  the  figures  he  had  given 
indicate<l  that  the  manageni<>nt  had  kept  careful  watch  on  the 
expenditure,  and  hail  siu'ceedcd  in  reiliicing  it  to  a  rea,sonab]e 
proportion  of  the  total  revenue,  and  fitmi  the  fact  that  they 
had  received  no  complaints  regarding  the  efficiency  of  the 
service,  they  might  lake  it  tliat  the  reduction  in  exr>endituro 
hnd  not  been  carried  beyond  the  legitimate  limit.  lie  would 
go  further,  and  say  that  the  directors  had  always  kept  in 
view  their  obligations  under  their  contract  with  the  Govern- 
ment in  that  respect,  and  the  cordial  relations  which  existed 
between  the  company  ami  the  Government  proved  thnt  they 
believed  the  companv  hnd  so  far  carried  out,  and  would  con- 
tinue to  carry  out.  loyally  the  spirit  of  its  contract.  In  the 
profit  and  losa  account  they  would  find  interest  on  loan  and 
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office  expenses  stated  separately.  The  interest  on  the  loan 
amounted  this  year  to  ±'1,615,  as  against  £1.211  last  year,  and 
the  office  expenses  to  £lAC>-2.  as  against  i'-.2,790  last  year;  a 
very  considerable  reduction.  The  loss  on  exchange  was  £0,180, 
as  compared  with  £'il'i  last  year,  which  was  a  very  serious 
matter.  The  Chairman  coniinented  at  some  length  on  the 
question  of  exchange,  which,  he  pointed  out,  was  a  very 
important  matter  in  a  company  like  theirs,  in  which  the 
revenue  was  all  practically  in  currency,  but  where  there  was 
a  considerable  sterling  obligation  for  interest  on  bonds.  He 
thought,  however,  tlnit  Brazil  was  in  a  stronger  position  to 
resist  a  serious  fall  in  exchange  than  it  was  .vcars  ago.  It 
would  be  generally  admitted  that  the  result  of  the  year's 
operations  was  disapixiinting.  but  the  general  prosperity  of 
Brazil  had,  on  the  whole,  been  at  a  low  ebb  owing  to  the 
low  price  of  rabber,  the  general  financial  crisis,  and  the 
European  war.  People  had  received  less  money,  and  many 
who  had  enjoyed  the  luxury  of  riding  on  their  tramcars  had 
to  be  content  with  walking.  The  only  consolation  they  had 
for  such  enforced  economy  was  the  hope  that  it  would  be 
ultimately  for  the  good  of  the  people,  and  that  when  normal 
times  returned  to  this  enormous  district  money  would  be 
w'isely  spent  in  developing  the  country,  so  that  it  would  not 
have  to  depend  so  much  upon  a  single  product.  So  that  his 
remarks  might  not  be  too  depressing,  he  might  say  they  had 
had  some  encouraging  results  from  the  extensive  experiments 
they  had  made  in  regard  to  fuel,  .^s  they  would  reahse,  this 
item  of  expenditure  had  been  seriously  affected  by  the  present 
conditions.  They  had  made  an  effort  to  burn  local  wood  fuel 
as  far  as  po.ssible,  and  the  results  had  been  so  successful  that 
they  were  now  using  wood  fuel  exclusively,  and  only  main- 
tained a  stock  of  coal  against  any  po.ssible  shortage  of  wood. 
This  change  of  fuel  had  benefited  the  company  in  several 
ways.  The  cost  was  much  less  than  coal ;  it  was  paid  for  in 
currency  instead  of  in  sterling,  and,  therefore,  the  loss  in 
exchange  in  their  heaviest  item  of  expenditure  was  saved ;  and 
it  also  circulated  money  locally,  which  helped  towards  main- 
taining their  tramway  and  lighting  business.  Another  en- 
couraging fact>  was  with  regard  to  their  account  against  the 
Government  for  lighting.  For  many  years  they  had  had  a 
large  claim  against  the  Government,  which  on  .\pril  30th, 
1915,  amounted  to  £37.637,  w-hich  would  pay  off  their  present 
loan  and  leave  a  considerable  margin  in  hand.  During  the 
year  under  review  the  directors  considered  that,  as  the  revenue 
of  the  company  was  decreasing  to  such  an  alarming  extent, 
some  special  endeavour  should  be  made  to  make  the  Govern- 
ment realise  the  position,  and.  after  considerable  negotiation, 
they  succeeded  in  getting  an  exchange  of  accounts  last  Janu- 
ary whereby  the  rental  due  by  the  company  on  that  date  was 
charged  against  the  debt  due  to  the  company  by  the  Govern- 
ment. They  had  received  further  consideration  in  the  official 
pronouncement  that  for  the  present  it  would  not  be  necessary 
for  the  company  to  provide  cash  against  the  payment  of 
rental,  and  until  certain  things  took  place  they  would  not  be 
called  upon  to  do  so.  This,  of  course,  was  only  a  provisional 
arrangement,  but  strong  representations  had  been  made  to 
the  Government  to  place  the  annual  rental  due  by  the  com- 
pany against  the  debt  until  such  time  as  the  Government 
was  in  the  position  to  pay  off  the  balance.  They  hoped  the 
Government  would  see  the  justice  of  their  claim,  and  that 
some  permanent  arrangement  would  ultimately  be  arrived  at. 
Mr.  W.  BrRTON  seconded  the  motion,  and  it  was  carried. 


STOCKS    AND    SHARES. 


Tuesday  Evening. 

The  second  August  of  the  war  has  affected  Stock  Exchange 
markets  much  less  forcibly  than  the  first  one  did.  The  latter 
had  the  effect  of  paralysing  business,  of  laying  as  complete  a 
check  upon  financial  enterprise  of  all  sorts  as  anybody  in  this 
generation  has  ever  seen.  For  a  few  weeks,  Stock  Exchange 
markets  were  literally  numb.  Even  negotiations  came  to 
something  like  a  full  stop.  The  only  people  who  attempted 
to  do  anything  were  the  bears,  who  saw  their  opportunity  to 
replace  stock  at  figures  which  showed  them  profits,  the  extent 
of  which  was  only  equalled  by  the  heavy  losses  which  they. 
the  bears,  incurred  upon  other  securities  that  they  happened 
to  hold  as  bulls. 

It  w'as  not  until  the  end  of  the  month  that  any  kind  of 
inquiry  on  the  part  of  the  public  began  to  arise,  whereas  in 
these  latter  days  there  is  still  a  quiet  business  being  done 
which  is,  at  all  events,  sufficient  in  extent  to  enable  the 
realisation  of  a  fair  number  of  securities.  The  Stock  Exchange 
is  open ;  this  time  Inst  year  it  was  closed  for  five  months. 
The  competition  which  it  was  feared  would  arise,  by  reason 
of  the  Treasury  restrictions  imposed  upon  the  House  as  a 
condition  of  its  opening  last  January,  has  not  materialised. 
The  Dailn  Mnil  suspended  its  stock  and  shai'e  exchange  last 
wetk.  civing  as  its  reasons  for  doing  so.  the  stagnation  of 
Stock  Exchange  business  and  pressure  of  war  news  upon  its 
spar<>. 

The  trouble  in  the  coal  trade  would  no  doubt  have  had  a 
most  depressing  effect  upon  Stock  Exchange  prices  had  the 
markets  been  in  their  normal  condition.  .As  thincrs  are  now, 
the  incomprehensible  attitude  of  the  miners  will  have  far 
more  influence,  unhappily,  upon  war  requirements  than  upon 


Stock  Exchange  securities.  Electric  lighting  shares  are  dull, 
without  being  Bat.  Home  Eailway  stocks  have  drifted  back, 
untd  London  &  North-Western,  for  example,  stands  lower 
than  it  has  done  for  half  a  century.  Industrial  companies, 
which  are  largely  dependent  upon  their  prosperity  for  an 
adequate  supply  of  coal  at  reasonable  prices,  are  not  influenced 
as  regards  the  prices  of  their  stocks  and  shares.  When  sellers 
predominate,  the  dealers  sunply  say  so,  declining  to  buy 
unless  they  know  where  to  find  support,  but  refusing,  at  the 
same  time,  to  alter  the  nominal  quotations  of  the  securities. 
There  are,  be  it  understtHxl,  no  official  prices  in  the  regular 
sense  of  those  words,  and  so  quotations  can  be  left  standing 
without  the  insistence  of  would-be  sellers  that  these  levels 
should  be  put  down  if  stocks  cannot  be  realised. 

The  position  of  the  New  York  exchange  continues  to  excite 
a  lively  and  an  anxious  interest  in  financial  circles.  The 
iwpular  proposal  for  remedying  the  unnatural  state  of  affairs 
which  has  ari,sen.  through  the  preponderance  of  imports  into 
the  United  Kingdonr  from  America  over  the  exports  sent 
across  the  .\tlantic,  is  the  floating  of  a  British  loan  in  New 
York.  W'ise  and  experienced  brains  are  focused  upon  the 
problem;  but,  in  the  meantime,  it  is  worth  noticing  how  the 
rise  in  American  railroad  and  industrial  shares  continues 
merrily.  Were  there  to  be  a  large  British  loan  in  New  York 
offered  at  a  tempting  price,  it  would  have  the  same  effect 
upon  .American  securities  as  the  June  War  Loan  had  on  stocks 
and  shares  over  here,  to  wit,  the  lowering  of  existing  stan- 
dards, and  the  estabHshment  of  a  new  criterion  by  which 
investment  yields  would  be  judged.  New  York  Telephone  4i 
per  cent,  bonds  are  now  just  KKJ,  whereas  the  British  4J  per 
cent.  War  Loan  can  be  bought  at  97J. 

With  reference  to  bonds  the  interest  on  which  is  payable 
in  London  and  New  York,  a  curious  position  has  arisen  in 
connection  with  this  fall  in  sterling  exchange.  Underground 
Electric  income  bonds  are  amongst  those  of  this  class,  and 
the  New  York  Telephone  4i  per  cent,  coupons  can  also  be 
cashed  in  both  cities.  With  the  rate  of  exchange  down  to  its 
present  level,  it  pays  a  holder  handsomely  to  send  out  coupons 
to  New  York  and  to  receive  from  there  a  dollar  cheque 
which  he  can  convert,  upon  its  return  to  London,  into  sterling. 
By  this  means,  he  can  make  about  4  per  cent,  of  the  coupon 
value  additional;  that  is  to  say,  the  £3  Underground  income 
coupon  would  realise,  roughly,  £3  2s.  6d.  at  to<ray's  exchange. 
Plolders  of  big  lines  of  stock  have  probably  recognised  this, 
and  sent  out  their  coupons  to  be  collected  on  the  other  side, 
arguing  that  it  is  a  morally  legitimate  transaction,  inasmuch 
as  the  money  has  to  be  returned  to  this  country,  and  spent 
here.  Others,  however,  have  an  uneasy  feeling  that  it  is 
scarcely  playing  the  game,  although  they  have  some  difficulty 
in  explaining  their  scruples.  The  exchange  is  likely  to  be 
rectified  before  long,  so  that  the  opportunity  is  scarcely  likely 
to  recur;  but  it  is  certainly  a  freakish  outcome  of  the  war, 
and  worth  mentioning,  if  only  as  a  financial  curiosity. 

Electric  Lighting  shares,  as  already  noted,  are  somewhat 
dull,  and  some  of  the  issues  which  are  quoted  ex-dividend 
have  given  way  rather  more  than  the  amount  of  the  deduc- 
tion. In  the  industrial  group  there  is  no  particular  change. 
Edison  &  Swan  debenture  went  back  2  points  to  58.  British 
Westinghouse  preference  retain  their  rise.  British  Insulated 
ordinary  are  still  on  offer,  but  there  are  buyers  about  of  the 
preference  shares. 

Eastern  Extensions  at  llj  are  10s.  to  the  good,  and  a  small 
inquiry  for  United  River  Plate  Telephones  advanced  the  price 
to  some  extent  Marcnnis  have  been  keeping  steady  at  a 
trifle  under  2.  On  the  other  hand.  American  Marconis  receded 
to  17s.,  in  response  to  one  of  the  spasmodic  reactions  in 
American  industrials  which  occur  every  now  and  then  to 
check  the  boomlet  amongst  "  war  specials."  Canadian  Mar- 
conis are  steady  at  6s.  1^.,  and  in  other  Marconi  issues  no 
movements  have  occurred. 

Profound  disappointment  is  felt  at  the  inaction  of  the 
United  States  with  regard  to  Mexico.  The  demonstration 
made  at  Washington  two  or  three  weeks  ago,  when  a  confer- 
ence was  summoned  of  representatives  of  the  principal'parties 
to  the  strife,  has  so  far  produced  no  result  at  all.  Of  news 
there  has  been  practically  none  for  a  fortnight,  and.  in  conse- 
quence, prices  of  bonds,  st<x;ks  and  shares  connected  with 
Mexico  have  fallen  back  to  much  the  same  levels  as  they 
occupied  before  hopes  w-ere  raised  by  the  calling  of  the 
Washington  conference.  Mexico  Tramways  5  per  cent,  first 
mortgage  bonds  at  40  show  another  loss  of  5  points;  and 
while  no  quotable  changes  have  occurred  in  the  other  securi- 
ties— one  feels  rather  that  the  last  word  ought  to  be  put  into 
inverted  commas — the  market  in  them  is  once  more  flat  and 
inert. 

Brazilian  Tractions  and  most  of  the  other  issues  connected 
with  the  country  show  a  reactionary  tendency,  because  the 
rate  of  exchange  has  dropped  once  more  to  a  .shilling.  This 
may  be  due  to  gambling  in  sterling,  but  it  has  had  the  effect 
of  restraining  business,  and  there  is  not  much  doing  in 
Brazilian  Tractions  at  the  moment. 

Most  of  the  copper  shares  are  firming  up  again.  Tlie  course 
of  the  market  for  the  metal  is  more  favourable  to  holders,  and 
prospective  buyers,  who  have  been  waiting  for  prices  fo  touch 
bottom,  ar(''  now  ha.stening  to  pick  up  cheap  stock.  In  the 
rubber  market,  prices  are  well  held,  and  there  is  quite  a  fair 
amount  of  business  going  on  amongst  the  investment  shares. 
The  armament  group  is  steady,  but  quotations  vary  little  from 
day  to  day.  and  even  from  week  to  w'eek,  demand  and  supply 
being  on  an  unusually  regular  scale  just  now. 


812 


THE    ELECTRICAL    REVIEW,  [voi.77.   no.  1,971,  skptembbe  3,  lais, 


SHARB    LIST  OF  ELECTRICAL  COMPANIES. 


MARKET     QUOTATIOMB. 


HOUK    BLBOTklCIT?   OoUPANIIia. 

Pnoe 

Dividend,  Aiii;.  31, 

1914.  1»15. 

BromptOD  Ordinary       10  7.\  xd 

do.       7  per  cent.  Pre( 7  71  xd 

Obaring  Cross  Ordinary           . .        . .  s  si 

do.       do.       do.    ii  Fret,         . .  «»  :» 

do.       do.  Oity  Pref 4J  SJ 

do.    4  Deb 4  BO 

Chelsea       5  4^' 

do.    4i  Deb 4)  68 

City  of  London 9  12}  xd 

do.       do.    6  per  oent.  Pref.      . .  6  lOj  xd 

do.       do.    6  Deb 6  100 

do.       do.    4iDeb 4i  65 

County  of  London          7  104 

do.        do.       6  per  oect.  Fret.  ..6  10^ 

do.        do.        IscDeb 4*  90 

do.       do.        3nd  Deb 4}  86 

Kensington  Ordinary 9  6i 

London  Electric 4  la 

do.       do.    6  per  oent.  Pref.      . .  6  IJ  xd 

do.        do.    4  Deb 4  60 

Metropolitan         S^  2^ 

do,           4J  per  cent.  Pref.         . .  4J  83 

do.           41  Deb 4i  90 

do.            8|  Deb at  70 

St.  James' and  Pall  Mall         ..        ..10  6| 

do.     do.     do.     7  percent.  Frel.  7  6* 

do.     do.     do.    8i  Deb SJ  70 

Soatb  London       5  2? 

Sonih  Mntropolitan  Pref 7  Vsxd 

Westminster  Ordinary g  6i 

do,           4iFret 4)  4^ 

Tblbobaphb  and  Tblbphones. 

Anglo- Am.  Tel.  Fret 6  98 

do.             Det 1^  21} 

Chile  Telepbone B  69 

Cuba  Sub.  Ord 6  8} 

do.        Pref 10  16 

Eastern  Extension          7  llj 

do.                4  Deb 4  79 

Eastern  Tel.  Ord 7  116 

do,           BJ  Pref Bi  70 

do.           4  Deb 4  81 

Globe  Tel.  and  T.  Ord 6  9J 

do.               Pref 6  10 

St.  Northern  Tel.           22  86 

Indo-Baropean 10  60 

Marconi       10  I2j 

New  York  Tel.  4J 4)  100" 

Oriental  Telephone  Ord 10  2 

do.                  Fret 6  li 

Tel.  Egypt  Deb 41  BO 

United  R.  Plate  Tel 8  6A 

do.                  Pref e  4! 

West  India  and  Pan 1  ij 

Western  Telegraph        7  lu 

do,              4  Deb 4  81 

HouB  Rails, 

Central  London,  Ord.  Assented        ..4  72 

Metropolitan         1}  23i 

do.            District Nil  14} 

Onderground  Electric  Ordinary        . .  Nil  li^ 

do,              do.      "A"    ..        ..  Nil  6,9 

do,             do.      Income         ..6  Ti^ 

FoBBion  Tbams,  &o, 

Anglo-Arg.  Trams,  First  Fret.          . .  6i  SI 

do.              2nd  Pref ej  Si 

do.               4  Deb 4  71 

do,              4i  Deb 4)  72 

do.              6  Deb 6  72 

Brazil  Traotlons 8^  47i^ 

Bombay  Electric  Pref 6  lOJ 

do.            4i  Deb 4i  87 

Mexico  Trams Nil  83 

do,           6  per  cent.  Bonds      . .  —  40 

do.           6  per  cent.  Bonds      . .  —  86 

Mexican  Light  Common         ..        ..  Nil  35 

do.              Pref Nil  30 

do.             Ist  Bonds       ..        ..  —  40 

Adelaide  Snp.  6  per  cent.  Pref.         . .  6  6  xd 

dOi          i  Deb 6  98 

Manttfactubimo  Ooufanixb. 

Baboock  4  Wilcox          14  2,1, 

British  Aluminium  Ord.          .,        .,  5  ijl 

do.               Pref 6  lR/3 

British  Insulated  Ord 16  108 

do.            Pref 6  6J 

Brttlsh  Westinghouae  Pref 7i  Sa/G 

do.       4  Deb 4  68 

do.       6  p.  Hen        6  101 

Callenders IB  ji 

do.       6  Pref 6  4t 

do.       4i  Deb n  92 

Castner-Kelfner 16  u 

Edison  &  Bwan,  £8  pd Nil  n/. 

do.      do.      fully  paid                  ..Nil  1 

do,      do.      4  Deb 4  r,H 

do.      do.      6  %  Deb 5  Ro 

Electric  Construction 6  la/- 

do.             do.         Prof 7  19/- 

Oen.  Eleo.  Prof fi  m 

Honlcy         jO  14 

do.      4*  Prof 41  42 

do.       4jDeb 4i  92 

India-KDbbor        5  ^i 

Telegraph  Con 90  3[ 

*  Allowance  made  for  dividonda  being  paid  free 


-i 


£6  18 
4  16 
6  13 


6  19 
6  14 
6  13 


8  17  9 
•6  19  0 
4  16    5 


7  1  11 
7  17  2 
6  12    7 


4  14  9 

4  17  » 

6  14  8 

7  16  0 


Of  Income-tax. 


Mackay  Companies, -(^iiartprly  dividends  are  nnnoanced 
of  1  iwr  c-..nt,.  ou  the  pieftrrtd  thated,  and  li  per  cent,  on  tho 
00mm  tn  Hhares. 

Ilavi.s  &  Tiniiiiins.  Ltd.— Interim  dividend  nt  llio 
rate  of  e  per  cent,  per  annum  on  ordinary  shares  for  the  past  half- 
year.  "^ 


It  (honld  be  remembered,  In  making  nse  of  the  flgures  appearing 
in  the  foUowinp  list,  that  in  some  cases  the  prices  are  only  general, 
and  they  may  vary  acoording  to  quantities  and  other  cixcumatanoes. 


Wednesday.  September  1st. 


CHEMICALI.  *e. 

La  teal 
Prioa. 

Fonnlgbl's        1 
Ino,  or  Deo,      ■ 

a  Aold,  Uydrochlorio 

per  owt. 

-        1 

M     .     Nitric 

„ 

m 

a     n     Oxalic           

per  lb. 

1/- 

a     „     Bnlphurio 

per  owl, 

a  Ammoniac  Bal        

£49 

a  Ammonia,  Muriate  (large  crystal)  per  ton 

£40 

a  Bleaching  powder 

„ 

£9 

a  Bisulphide  of  Carbon 

„ 

£23 

a  Borax 

„ 

£23 

a  Copper  Sulphate 

^ 

£28 

a  Lead,  Nitrate         

„ 

a      „      White  Sngar 

^ 

a      „      Peroxide 

„ 

e  Methylated  Spirit 

per  gal, 

a  Potassium,  Bichromate,  in  casks 

per  lb. 

Bid. 

a  Potash,  Caustic  (88/90  %) 

per  ton 

' 

a        H       Chlorate 

per  lb. 

l/4i 

IJd.  deo. 

a        „       Perohlorate 

^ 

1/6 

a  Potassium,  Cyanide  (98/100  %) .. 

„ 

Nom. 

' 

(for  alining  purposes  only) 

aShellao          

per  cwl, 

66/- 

a  Sulphate  of  Magnesia 

per  ton 

a  Sulphur,  Sublimed  Flowers 

„ 

£11  10 

■        „         Recovered 

£8 

a        „         Lump 

^ 

£8  10 

a  Soda,  Caustic  (white  70/13  %)  .. 

„ 

a      H     Chlorate        

per  lb. 

i/3 

Id,  inc.    ' 

a      „     Crystals         

per  ton 

46/. 

a  Sodlam  Bichromate,  caski 

per  lb. 

5d. 

METALS.  *o. 

b  Alnmlnlam  Ingots,  in  ton  lots  . . 

per  Ion 

6           „          Wire,  in  ton  lots ) 

(1  to  14  8.W.Q.)  ; 

N 

6           „          Sheet,  in  ton  lots   . . 

p  Babbitt's  metal  ingots     . . 

£60  10  £291 

c  Brass  (rolled  metal  2*  to  12*  basis) 

per  lb. 

1/1|  to  1/2} 

c      „     Tubes  (soUd  drawn) 

1/1  to  1/1} 

c      „      Wire,  basis 

„ 

1/1  to  1/1} 

c  Copper  Tubes  (solid  drawn) 

^ 

1/1}  to  1/li 

t       N      Bars  (best  selected)      •. 

per  ton 

£98 

(       H      Bheet          

£98 

C       n      Bod 

„ 

£98 

d       H      (Blectrolytio)  Bars 

„ 

£84  10 

£.i  10  ino. : 

d       „                 H           Sheets      .. 

„ 

£102  10 

£2  10  inc. . 

d       H                  >           Bods 

£ai  10 

£1  10  inc. 

d       .,                 »           e,C,  Wire 

per  lb, 

lljd. 

f  Ebonite  Rod            

s/- 

/       „        Sheet         

2/6 

0  German  Silver  Wire 

1,10 

A  Gutta-percha,  fine 

6/in 

A  India-rubber,  Para  One  .. 

2/4i 

/  Iron  Pig  (Cleveland  warrants)  .. 

pec  ton 

65/14 

' 

;     „    Wire,  galv.  No.  8,  P.O.  qnal, 

„ 

£26 

r  Lead,  English  Pig 

^ 

£23  6 

£1  5  inc. 

( Mercury        

per  bol, 

£17  6 

£1  dec. 

e  Mica  (Id  original  oases)  small  . . 

pet  lb. 

4d.  to  2/6 

en               H           H      medlnm 

^ 

B/-  to  6/- 

e„...             H           n      large  .. 

„ 

6/6  10  10/6  &  up. 

0  Nickel,  sheet,  wire,  &a 

„ 

Nom. 

f  Phosphor  Bronie,  plain  castings 

1/1  to  l/3i 

m         ,           n    rolled  bars  A  rods 

^ 

1/3  to  l/3i 

»         >           n  rolled  Strip  &  Sheet 
0  Flatlnom      

„ 

l/3i  to  1/6J 

per  oa, 

186/- 

d  Blllolum  Bronse  Wire      ..        ,. 

per  lb. 

1/3 

r  Steel,  Magnet,  in  bars     .. 

£SJ 

»  Tin,  Block  (English) 

£152  10 

10/-  inc. 

a    „     Wire,  Nos.  1  to  16    .. 

per  lb. 

2/7 

0  While  Anti-friction  Metals 

per  ton 

£62  to  £194 

k  Zino,  Sb'l  (Vlellla  Monlagne  bnd.) 

Nom. 

•■ 

Quotations  supplied  t 

1 

a  G.  Boor  &  Co. 

h  Raw 

trd  Till  «  Co.                                   H 

b  The  British  Aluminium  Co.,  Ltd. 

1  Bollii 

c  Thos.  Bolton  A  Sons,  Ltd. 

k  Morr 

18  Ashby,  Ltd.                                  ■ 

d  Frederick  Hmith  &  Co. 

/  Rich 

rd  Juhnson  A  Nephew.  Ltd.      ■ 

t  F.  Wiggins  &  Sons. 

n  P.  0 

/  Indla-Rubbor,  Gutta  Percha  and 

0  John 

son,  Matlhey  &  C^.,  Ltd.            ■ 

Tel^raph  Works  Co.,  Ltd, 

f  James  i.  Shakspeare, 

r  W,  F 

.  Dennis  jl  Cki. 

1 

Oxford    Electrics    Co.,     Ltd.— Interim    dividend    a« 

the  rate  of  5  per  cent,  per  annum  on  the  ordinary  shares  fori 
the  past  half-year. 

Fairbairii     Lawsoii    Combe    Barbour.    Ltd.— It  iaj 

announced  in  the  Preus  that  on  account  of  war  conditions  the! 
directors  do  not  considnr  it  a  ivisable  to  declare  an  interim  dividend  I 
on  the  preference  and  ordinary  shares  for  the  half-year  ended! 
June  30ch.  Laat  yeir  there  was  no  interim  dividend  on  th«| 
ordinary  shares. 

IMiiiibarloii  Kiiijrii  and  ( oiiiifv  Traiinvaj  Co..  \Ai 

— Aftor  provi.linir  for  intpri'st  on  debenture  stook,  the  profit  fo 
the  pa-t  ;f<r,  in  ludin)ir  btl  inoe  brought  forward,  wai  £I0,79Q 
After  payini;  a  dividend  of  I J  per  cent,  on  the  ordinary  shar 
£3,59r>  is  to  he  carried  forward. 

South  McJropolitau  KU-rtrir  l.iirbt  and  l>onrr<'o.J 

Ltd.  The  warraiitH  for  iiividends  on  the  7  per  cent,  cumulativ 
first  preference  Hharps,  and  H  percent,  cumulative  second  preferwo 
shares,  were  posted  on  Monday. 
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METAL    MARKET. 


Flnctnationg  In  August. 


ENCOURAGING    THE    USE    OF    ELECTRIC 
MOTOR    VEHICLES. 


— 
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74/- 
73/- 
72;- 
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A  Wrecked  Power  Plant. — Our  contemporary  Pcwtr 
^eacribes  the  collapse  of  the  power  plant  of  the  Knickerbocker 
Portland  Cement  Co.,  at  Hndaon,  N.Z.,  owing  to  the  Blipping  and 
snbsidinff  of  the  earth  on  which  it  waa  built.  The  plant  stood  on 
a  terrace  of  brick  clay,  50  ft.  thick,  and  a  snbatratam  of  ahale, 
which  bad  become  a  semi-tlaid  maea  at  the  water  level  of  an 
adjoining  creek.  The  combined  weisrht  of  the  building-  and  about 
50,000  cb.  yd.  of  crushed  stone  piled  in  a  stock  yard,  overloaded 
the  ground,  and  csinaed  it  to  shift  sideways,  and  settle  from  15  to 
25  ft.  below  its  original  level.  The  building  had  concrete  founda- 
tions, and  contained  six  water- tube  boilers  supplying  ateam  to  two 
2,000- KW.  Curtis  turbine  sets.  The  boilers  did  not  burst,  but 
escaping  steam  from  broken  pipes  was  probably  the  cause  of  death 
of  five  men  and  injury  to  four  others.  Judging  from  the  illustra- 
-tiona,  the  power-house  was  completely  wrecked  ;  a  175-ft.  reinforced 
concrete  chimney  on  its  base  slid,  base  and  all  intact,  from  its 
original  position  to  the  creek,  a  distance  of  75  ft.,  before  falling 
over.  Various  other  plant  on  the  aite  subsided  ;  for  instance,  a 
60-ft.  elevator  sank  30  ft.  and  swung  out  of  plumb.  It  is  not 
known  how  much  of  the  machinery  will  be  found  re-serviceable, 
but  the  damage  is  estimated  at  $300,000. 

Federated  Malay  States.—  Our  contemporary  Eastern 

Enqi wiring,  in  a  recent  issue  described  the  workshops  of  the 
P. M.S.  Railways.  The  whole  of  these  works  are  electrically- 
driven,  and  in  addition  120  coaches  are  electrically  lighted  on  the 
Stone  system.  For  the  works,  situated  three  miles  north  of 
Kuala  Lampnr,  three-phase  current  at  5,500  volts  is  obtained  from 
»  hydro-electric  plant  10  miles  away,  and  transformed  down  at  the 
works  to  400-430  volts,  for  transmission  by  overhead  wires  to  the 
various  ehopa  The  works  sub-station  also  contains  a  75-90  KW. 
three-phase  belt-driven  set,  coupled  to  a  Robey  undertype  engine 
and  used  for  working  overtime.  The  motors  now  installed  total 
over  1,019  H.P.,  in  various  sizes  from  1  to  40  H.r.,  supplied  by  the 
British  Weetinghousc,  British  Thomson-Houston,  Lance.  Dynamo, 
Siemens  and  Oerlikon  Companies.  A  60-ton  traverser  is  worked  by 
a  20-H.P.  motor  :  there  are  four  overhead  cranes  of  the  three- 
motor  type  ;  and  all  the  wheel  lathes  and  larger  and  more  modern 
tools  hare  individual  drive,  the  smaller  machines  being  group- 
<}riveD.  It  may  be  noted  that  the  company  operates  two  electric 
lifts,  1,988  30,  60  and  100-watt  lamps,  54  arcs  and  187  fans  dia- 
tributed  over  its  ayatem.  The  Port  Swettenham  power  scheme 
will  also  be  running  before  long. 


A  SCHEME  which  has  long  been  advocated  in  connection 
with  the  use  of  electric  motor  vehicles — that  of  central 
station  companies  supplying  interchangeable  fully-charged 
batteries— has  lately  been  inaugurated  in  Boston,  U.S.A., 
as  a  result  of  the  joint  efforts  of  the  Edison  Electric  Illu- 
minating Co.  of  that  city,  and  the  General  Vehicle  Co.,  of 
Long  Island  City,  N.Y.  The  scheme  relieves  the  user  of 
practically  all  responsibility  concerning  the  charging  and 
care  of  the  batteries,  and  also  enables  him  to  obtain  prac- 
tically continuous  service,  if  necessary,  through  the  inter- 
change of  discharged  batteries  for  fully-charged  ones.  The 
arrangement,  which  is  equivalent  to  a  leased  equipment 
service  has  been  made  possible  through  the  adoption  by  the 
General  Vehicle  Co.  of  a  universal  cradle,  whereby  rapid 
exchange  of  batteries  can  be  effected.  For  that  reason, 
the  service  is  at  present  only  open  to  purchasers  of 
industrial  motor  vehicles  of  this  one  make. 

Under  the  new  system,  the  purchaser  buys  his  electric 
vehicle  without  a  battery,  thereby  saving  from  25 
to  35  per  cent,  of  the  first  cost,  while  the  battery  and 
renewals  and  all  charging,  are  supplied  by  the  Edison  Co. 
on  a  monthly  payment  basis.  The  cost  of  the  service  is 
made  up  of  two  parts — a  flat  rate  per  month,  depending 
on  the  carrying  capacity  of  the  vehicle,  and  a  running 
charge  based  on  the  mileage  indicated  by  the  odometer  and 
determined  according  to  a  sliding  scale.  For  a  7  or  10  cwt. 
vehicle,  running  1,100  miles  in  the  course  of  a  month,  the 
total  cost  for  battery  and  current  works  out  at  slightly 
over  £9. 

The  system  has  not  been  in  operation  a  sufficient  length 
of  time  to  enable  a  close  comparison  to  be  made  between 
the  cost  of  operation  under  the  new  method,  and  that  under 
the  conventional  flat-rate  charging  system  in  which  the 
batteries  are  provided  and  maintained  by  the  vehicle  owner. 
It  is  the  expectation  of  the  Edison  Co.,  however,  that  the 
service  will  represent  an  actual  economy  to  the  consumer  of 
at  least  15  per  cent.,  quite  apart  from  the  greater  freedom 
from  battery  worries  that  the  user  will  enjoy. 

Under  the  terms  of  the  agreement  with  electric  vehicle 
owners,  the  electricity  supply  company  undertakes  to  equip 
the  customer's  vehicle  with  a  lead  battery  of  sufficient  size 
and  capacity,  ready  for  use,  and  to  either  recharge  it  or 
exchange  it  for  a  fully-charged  battery  whenever  necessary. 
Upon  application,  the  company  also  agrees  to  furnish  the 
driver  at  the  time  of  supplying  the  battery  with  a  coupon 
stating  the  number  of  miles  the  battery  should  be  able  to 
propel  the  vehicle  under  ordinary  conditions.  If  the  battery 
fails  to  perform  this  stated  mileage,  the  company  will  pay 
the  cost  of  towing  the  vehicle  back  to  the  garage.  It  is 
also  part  of  the  agreement  that  the  customer  shall  keep  his 
vehicle  thoroughly  greased  and  oiled,  and  in  proper  repair  ; 
he  must  also  allow  inspection  to  be  made  by  the  electricity 
supply  company's  offi  .ers,  and  immediately  remedy  any 
defective  conditions  to  which  his  attention  is  calkd. 

The  rates  per  month  for  vehicles  of  different  capacities 
are  shown  in  the  appended  table  : — 


, — RunniD?  costs  per  m 

ile . 

Fixed 

1st 

600 

750 

Over 

500 

to  150 

to  1,000 

lOOO 

charge. 

miles. 

miles. 

miles. 

...£3   10     6 

IJd. 

Hd. 

lid. 

Id. 

...4     7     6 

Ud. 

Hd. 

l^,i. 

lid. 

...     5  16     6 

2Jd. 

2id. 

2d. 

ltd. 

...     6  17     6 

3d. 

2id. 

2Jd. 

2id. 

...     7  10     0 

3Jd. 

3id. 

3d. 

2*d, 

7-10  owt.  vehicle 

18       „ 

36 

3-3i  ton        „ 

4i-5   „  „ 

Though  the  scheme  has  so  far  only  been  adopted  in  a 
limited  way  and  put  in  operation  at  a  single  central  station 
in  Boston,  it  is  already  attracting  considerable  attention, 
and  is  regarded  as  a  departure  that  is  fraught  with  many 
possibilities.  The  Edison  Co.  states  that  the  extension  of 
the  idea  to  other  points  in  the  city  only  awaits  the  advent  of 
a  sufficient  demand.  While  often  discussed  in  the  past,  the 
realisation  of  such  a  scheme  has  long  been  delayed  by  the  lack 
of  a  universal  battery  system  and  the  difficulty  of  establish- 
ing the  necessarily  harmonious  arrangements  between  the 
electric  vehicle  builders  and  central  station  engineers  ;  con- 
sequently the  new  departure  will  be  watched  with  interest 
by  all  associated  with  the  electrical  vehicle  movement. 


314 


THE    ELECTRICAL    REVIEW.  [Voi.  77.  No.  1,971,  septbmbhb»,i»i6. 


PROGRESS    IN    HIGH-FREQUENCY    ALTER- 
NATORS. 


[communicated.] 

The  impossibility  of  securing  from  arc  or  spark  a  train  of 
radiographic  waves  of  that  degree  of  uniformity  desirable 
in  wireless  telegraphy,  and  imperative  in  radio-telephony, 
has  directed  a  vast  amount  of  attention  towards  the  discovery 
of  a  means  of  generating  very  high-frequency  currents  by 
dynamo-electric  machinery.  It  is  impracticable  to  attain 
any  suitable  frequency  by  adhering  to  standard  alternator 
design  ;  pole  pitch,  air  gap  and  winding  space  become 
impracticably  small,  and  insulation  and  iron-loss  difficulties 
insuperable.  No  radical  progress  was  made  for.  20  years 
after  Tesla  built  his  1-k.v.a.,  5-kilocycle  machine  in  1889. 
It  is  true  that  Alexanderson  completed  in  1909  a  2-K.y.A., 
100-kilocycle  alternator,  but  even  this  machine,  the  fruit  of 
five  years'  labour,  gave  inadequate  power,  though  it  generated 
current  of  the  right  order  of  frequency.  To  combine  extra- 
high  frequency  with  reasonable  power  output,  it  was  necessary 
to  employ  new  principles.  A  series  dynamo  in  an  oscillating 
circuit  annuls  the  resistance  of  the  circuit,  which  thus 
becomes  the  seat  of  undamped  oscillations,  but  the  high 
pressures  induced  at  high  frequencies  in  the  short-circuit«d 
turns  render  commutation  impracticable.  The  Dokzalek 
alternator  suffers  from  no  such  limitation,  and  has  the  great 


advantage  of  requiring  no  rotor  winding.  As  first  built 
for  testing  purposes,  the  machine  comprised  a  direct-current 
electromagnet  with  pointed  pole  pieces,  before  which  a 
toothed  iron  disk  rotated,  and  thus  induced  high-frequency 
currents  in  coils  wound  on  the  magnet  poles.  Bethenod's 
1907  alternator  built  on  this  principle  is  illustrated 
diagrammatically  in  fig.  1.  High-frequency  current  generated 
in  the  single  winding  e  by  rotation  of  the  toothed  and 
laminated  disk  d,  is  superimposed  on  the  continuous  exciting 
current,  and  excites  the  antenna  a  through  a  trassformer  t  ; 
an  inductance  s  and  condenser  c  areiused  to  exclude 
alternating  current  from  the  primary  source  p.  For 
a  given  number  of  teeth  and  revolutions  per  minute 
this  alternator  provides  double  the  frequency  ob- 
tainable from  any  ordinary  type  of  alternator,  but  at 
the  time  of  its  introduction  serious  objections  were 
raised  against  the  use  of  iron  at  high  frequencies. 

The  machine  illustrated  in  fig.  2  was  devised  to 
meet  this  objection  by  using  toothed  disks  i)  d', 
constituting  a  rotary  condenser  of  rapidly  varying 
capa'-ity.  Iron  losses  are  eliminated,  but  the  high 
exciting  pressure  necessary  introduces  insulation 
difficulties,  and  the  air  gaps  necessary  on  these 
grounds  preclude  the  obtaining  of  considerable 
output.  Resonating  particular  harmonics  of  a 
magnetic  field  affords  one  means  of  obtaining  high- 
frequency  currents,  but  the  dilliculty  is  to  secure 
sufficient  amplitude  in  high-frequency  harmonics  ; 
and  to  attempt  to  do  so  by  using  special  pole 
shapes  introduces  constructional  difficulties,  frequently 
greater  than  those  involved  by  adapting  standard  typos  of 
alternator  to  high-frrf|uency  work.  The  principle  which 
boH  given  best  rccnlts  so  far  is  that  of  "  cascading " 
machines  or  windings,  so  as  to  snpprpose  on  mechanical 
rotation  the  rotation  of  high-frcciuoncy  magnetic  fields. 
Jarvis  I'atten  proposed  in   1K'J4   to  use  n  cascaded  single- 


phase  alternators  in  conjunction  with  suitable  reBonating 
circuits  to  produce  current  of  n  times  the  frequency  of  a 
single  machine.  Ten  years  later  Latour  showed  how 
squirrel-cage  machines  could  be  used  in  this  connection,  but 
not  until  1907  did  Goldschmidt  effect  a  radical  improve- 
ment by  utilising  a  single  machine  for  several  successive 
frequency  conversions. 

In  order  to  facilitate  comparison   with    the  B6thenod 
alternator,  the  characteristics  of  the  Goldschmidt  alternator 
may  be  enumerated  briefly.     Referring  to  fig.  3,  the  stator 
and  rotor  are  provided  with  single-phase  windings  b  k'  of 
as  high   frequency  as  possible.      Closing  the   key  M  sends 
direct  current    through   the   stator  winding    e,  and   thus 
induces  current  of  frequency  /  =  trj2  n  in  the  rotor.     The 
reactance  of  the  circuit  m  n  g  p  m  ia  adjusted  to  practically 
zero  for   current  of  frequency  /,  and  the   relatively  large 
current  thus  obtained  induces  stator  current  of  frequency 
2/,  to  which  the  circuit  a  efb  offers  as  little  reactance  as 
possible.      The  circuit  m  r  s  n  is  resonated  to  the  triple- 
frequency   current    nest    induced   in   the   rotor,    and   the 
quadruple  frequency  finally  induced  in  the  stator  is  applied 
to  the  antenna  at  the  points  g  d.     With  given  peripheral 
speed  and  polar  pitch,  four  times  the  frequency  of  an  ordi- 
nary alternate- pole  machine  is  obtained.     The  shunt  gfd. 
absorbs  no  current  of  frequency  4/,  since  it  is  not  tuned  to 
this    frequency.      The     condenser    g  t    compensates    the 
2  / reactance  of  e,  hence  resonance  of  the  aefh  circuit 
is  not  disturbed   by  excit- 
ing the  aerial.    The  prmci- 
ple  of  augmenting  frequency 
by    "  reflexion  "    has     no 
theoretical  limit,  the  stator 
winding   carrying  current* 
of  frequencies  0,    2  /,  4  /^ 
6  f,  &c.,  and  the  rotor  the 
odd  frequencies/,  3/,  5/, 
&c.,  but  in  practice  it  i» 
hardly   possible   to    utilise 
higher  than  the  quadruple 
frequency,  owing    to    the 
complexity  of  the  resonat- 
ing or  "  filtering  "  circuits 
for     higher      frequencies. 
Nevertheless,     the     latest 
Goldschmidt  alternators  are  capable  of  providing  150  kw.  at 
40  kilocycles,  there  being  384  wound  poles  and  the  speed 
(3,100  R.p.M )  being  low  enoagh  for  direct  driving  from 
a  continuous-current  motor. 

In  the  Bethenod  alternator  represented  diagrammatically 
in  fig.  4,  four  machines  are  used  in  a  common  carcass. 
Continuous  current  is  fed  to  the  stator  a,  to  induce  two- 
phase  current  of  frequency/  in  the  rotor  b,,  which  is  con- 
nected to  that  of  the  rotor  and  produces  current  of  fre- 
quency 2/  in  B,.     Proceeding  thus,  there  is  available  frona 


Fig.  2. 


Fio.  3.  l"ii».  <■ 

\\  two-phase  current  of  quadruple  frequency.  The  axial 
space  between  the  cascaded  alternators  need  actually  be  no 
greater  than  ventilation  ducts,  and  the  rotors  it,  a,,  u,  a^ 
can  be  provided  with  common  windings  of  the  sqiiirrol-caga 
type,  so  that  the  constructional  complexities  are  no  greater 
than  in  the  (ioldschmidt  machine.  The  fact  that  two- 
phase  current  is  used  involves  at  least  two  coils  {xjr  pole 
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pitch,  but  thia  is  a  less  serious  objection  than  might  appear 
to  be  the  case,  because  an  industrial  machine  must  have  a 
certain  minimum  air-gap,  and  hence  a  pole  pitch  which 
permits  two  slots  without  increase  of  pole  pitch  on  tl  i? 
ground  alone. 

The  method  by  which  both  phases  of  the  current  are 
utilised  in  the  aerial  is  indicated  in  fig.  5,  where  r„  k, 
represent  the  two  phases  of  b^,  fig.  4.  One  winding  v,  is 
connected  directly  between  aerial  and  earth,  through  a  tun- 
ing inductance  and  capacity,  l.j  c,.  The  other  phase  excites 
the  aerial  through  a  transformer  t.  If  c,  c„  be  adjusted  to 
compensate  self-induction  in  their  respective  circuits,  if  r 
represent  the  apparent  (radiation)  resistance  of  the  aerial, 
and  u  the  coefficient  of  mutual  induction  of  t,  the  con- 
dition that  the  currents  in  e,,  e,  be  of  equal  amplitude 
and  displaced  7r/2  in  phase,  is  : — m  =  R/47r .  mf,  where 
(mf)  =  frequency  of  the  last  alternator  in  the  cascade. 
The  B.1I.P.  and  current  in  each  phase  being  in  phase,  the 
equipment  works  under  very  favourable  conditions.  From 
a  machine  running  at  6,000  r.p.m.,  with  a  rotor  15  in.  in 
diameter  and  240  slots  in  rotor  and  stator,  M.  Bethenod 
obtains  5  kw.  output  at  24  kilocycles,  and  states  that 
machines  of  100-150  kw.  output  at  this  frequency  are 
under  design. 

The  adrantagea  of  polyphase  generation  in  respect  of 
freedom  from  parasitic  fields  are  combined  with  the  con- 
atra«tioiial  advantages  of  a  single-phase  winding  on   the 


paper  that  alternators  exceeding  a  few  watts  capacity,  could 
not  be  built  on  the  Goldschmidt  principle.  Moreover,  the 
proof  was,  at  that  time,  convincing,  and  its  subsequent 
refutation  was  only  another  demonstration  of  the  need  for 
caution  in  placing  any  limitations  on  the  development  of 
radio-telegraphy  in  general  and  high-frequency  alternators 
in  particular. 


THIRD-RAIL     CONSTRUCTION     ON    THE 
L.    &    Y.   MANCHESTER -BURY    LINE. 


Fio.  5.  Fig.  6. 

rotor,  in  Latour's  two-phase  induction  machine  with  single- 
phase  rotor  short-circuited  on  itself.  If  /  be  the  rotor 
frequency  produced  by  continuous-current  excitation  of  the 
stator,  the  Latour  machine  converts  two-phase  current  of 
frequency  h  f  to  (k  +  2)  /frequency,  and  may  be  connected 
tiO  the  aerial  as  shown  in  fig.  .6.  The  continuous-current 
source  r  produces  current  frequency  f  in  the  rotor  e,  and 
this,  by  the  action  already  described,  produces  currents  of 
double  and  quadruple  frequency  in  the  resonant  circuits 
'  L,  c,,  Lj  C4.  Limiting  ourselves  to  the  production  of 
I  sextuple  frequency,  the  aerial  is  connected  to  the  resonant 
'  circuit  I.,  C„  a  condenser  L  and  C  being  so  connected  that 
the  phases  s',  e"  yield  wattless  leading  and  lagging  currents 
of  equal  intensity  and  set  up  a  field  rotating  oppositively  to 
the  rotor,  and  cancel  the  parasitic  field  due  to  circulation 
of  the  sextuple  frequency  working  current  in  the  stator 
windings.  Unless  this  compensation  be  arranged,  the  stator 
windings  become  equivalent  to  a  simple  single-phase 
winding. 

The  conclusions  reached  by  M.  Bethenod,  in  discussing 
these  developments  in  an  address  to  the  Soci6t6  Inter- 
nationale des  Electriciens  last  summer,  were  that  industrial 
alternators  of  acceptable  efficiency  could  now  be  built  for 
outputs  of  100  to  150  KW.  at  10  to  40  key.,  running  at  a 
peripheral  rotor  velocity  of  from  24,000  to  30,000  ft.  per 
minute,  but  that,  since  the  difficulty  and  cost  of  construction 
increase  rapidly  with  frequency  even  in  the  above  range,  the 
industrial  success  of  high-frequency  alternators,  as  applied 
to  wireless  telegraphy  and  telephony,  depends  on  the  adop- 
tion of  long  wave-lengths— probably  several  tens  of  kilo- 
metres. So  far  as  one  can  see,  the  accuracy  of  this  con- 
clusion must  be  admitted,  but  the  writer  well  remembers 
how,  a  few  years  ago,  one  who  ranks  undoubtedly  among 
the   greatest    experts    on    radio-telegraphy,    "  proved "  on 


Our  contemporary,  the  Electric  Bailwai/  Journal  (New  York) 
referrinp  reoently  to  the  placiner  in  commia-^ion  of  the  LancEi- 
Bhire  and  Yorknhire  Electric  line  between  Miinchester  and  Bary, 
described  a  novel  form  of  1,200-volt  third-rail  contact  system 
which  is  the  invention  of  the  K«neral  manaeer  of  the  company, 
Mr.  J.  A.  F.  Aspinall.  The  distance  between  Manchester  and  Bary 
is  9i  miles. 

The  essential  features  of  the  invention  are  clearly  shown  in  the 
acoompanjin?  illustrations,  the  most  novel  ones  having  to  do  with 
the  side  bearing:  of  the  contact  device  upon  the  rail  and  the  method 
of  surrounding  the  rail  with  wood  guards. 

Referriner  to  the  crofs-aectional  view,  which  shows  the  preferred 
form  of  contact  rail,  it  will  be  noted  that  a  channel  form  of  rail  ia 
used  with  a  head  sufficiently  thick  to  provide  a  wide  contact  sur- 
face on  the  side.  The  form  of  rail  was  selected  to  provide  a  low 
centre  of  gravity  to  prevent  overturning  even  when  the  rail  is  not 
fastened  down.  While  any  form  of  rail  can  be  used, 
this  is  one  also  well  adapted  to  enclosing  with  pro- 
tecting wood  guards.  The  contact  rail  is  set  upon 
insulators  provided  with  lugs  to  prevent  lateral 
movement.  It  is  almost  entirely  enclosed  with 
boards  of  Australian  karri  timber  which  cannot  be 
set  on  fire.  The  only  openings  around  the  rail  are  a 
slot  at  one  side  of  the  cover  for  the  accommodation  of 
the  current  collector,  and  drainage  holes,  as  o,  are 
provided  to  prevent  accumulation  of  water  in  the 
groove  formed  between  the  guard  and  the  collector 
rail.  There  is  not  a  nail  or  bolt  anywhere  in  the 
protecting  guards. 

The  angle-shaped  guard,  B  in  the  illustration,  rests 
directly  against  the  rail  surface,  but  the  invention 
covers  insulation  therefrom  if  euch  is  found  neces- 
sary. The  guard  on  the  slot  side  is  spaced  away 
from  the  rail  by  means  of  a  wooden  filler  block, 
termed  by  Mr.  Aspinall  a  packing  or  distance  piece. 
Over  the  rail  base  is  a  bent  metal  distance  piece  r 
secured  in  place  as  shown.  The  guards  are  attached 
to  the  collector  rails  without  bolts  by  means  of  de- 
tachable metal  clamps  D  placed  between  insulators. 
In  connection  with  these  are  used  wooden  keys  B,  preferably 
similar  to  those  used  in  fastening  the  running  rails  in  their  chairs, 
In  the  diagram  one  of  the  running  rails  is  shown  at  H,  with  the 
wedge  holding  it  in  its  chair.  The  relation  of  the  running  and 
conductor  rails,  in  regard  to  heights  and  spacing,  are  incidentally 
brought  out  in  this  figure. 

The  contact  device,  which  with  its  mounting  is  shown  in  an 
accompanying  view,  is  hinged  and   is  pressed  against   the  oon- 
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Sectional  View,  L.  &  Y.  Pkotectbd  Contact  Rail. 
* 
tact  rail  by  means  of  a  coiled  spring.    The  method  of  mounting 
upon  an  insulating  support  is  clearly  shown. 

The  advantages  of  this  novel  construction  over  the  usual  one 
appear  to  be  that  very  complete  protection  can  be  furnished  and 
provision  can  easily  be  made  for  considerable  vertical  variations  in 
the  relative  positions  of  rail  and  collector.  The  simplicity  of  the 
construction  is  such  that  the  ordinary  trackman  or  platelayer 
can  keep  the  contact  rail  in  order,  with  the  exception  of.  the 
bonding. 

Tlie  Manchester  papers,  in  referring  to  the  state  of  progress  of  tnu 
line,  mention  that  the  third  rail  construction  is  completed  except 
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as  ree^arda  a  short  section  near  the  Manchester  eDd,  and  that  the 
rolling  stock  14  also  ready,  the  cnrs  being  somewhat  similar  to 
those  employed  on  the  Liverpool-Southport  section,  being  of  the 


Cdbbent   Collector  and  Contact  Rail,  L.  &  Y.  Buet  Like, 


corridor  type  with  seats  for  about  100  persons.  Trains  will  con- 
sist of  three  to  five  cats.  The  Clifton  Junction  power  station  is  to 
be  in  working  order  by  the  end  of  the  year,  but  in  the  meantime 
Arrangements  have   been  made  to  obtain  a  supply  of  electricity 


MANCHESTEB-Buay  Electbic  Line,  showing  Entebing  Ramp 
OP  Contact  Rail. 

from  the  Manchester  Electric  Supply  Department,  which  has  ful- 
filled a  similar  function  in  connection  with  experimental  running. 
We  gather  that  it  is  hoped  to  commence  a  service  of  some  sort  on 
the  new  line  in  October  or  November,  whic'i  will  connect  at  Bury 
with  a  short  electrical  branch  line  to  Holcombe. 


TURBINE  PUMPS  FOR  COLLIERY  PUMPING. 


{Abstract  of  paper  read  before  a  joint  vieeting  of  the  National 
Association  of  Colliery  Managers  and  Association  of 
_  Mining  Electrical  Engineers  by  E.  H.  Willis.) 
Alihough  turbine  pumps  are  now  being  freely  used  in  col- 
.liery  work,  there  may  be  some  to  whom  they  are  still  some- 
thing of  a  novelty.  Many  pumps  of  this  type  are  at  work,  but 
it  is  not  the  beet  to  use  under  all  circumstances;  for  example, 
in  the  case  of  pumping  near  the  face,  when  the  supply  of 
water  is  more  or  less  intermittent  and  yet  cannot  be  allowed 
to  collect,  a  turbine  pump  is  not  suitable,  as  it  cannot  pump 
air' and  water,  and  w-ould  require  constant  priming;  a  ram 
pump  is  more  suitable.  Or  again,  if  a  small  amount  of  water 
i.-*  to  be  lifted  against  a  high  hcail,  then  a  turbine  pump,  while 
•capable  of  doing  the  work,  compares  unfavourably  with  a 
ram  pump.  In  such  a  case  the  number  of  chambers  becomes 
excessive  at  reasonable  speeds  and  the  efficiency  is  low.  As 
a  rule,  seven  or  eight  stages  are  the  maximum  number  which 
can  be  economically  used. 

Ilie  chief  improveuionts  which  have  enabled  the  modern 
turbine  pump  to  deal  with  liigli  licarls  have  been  the  multi- 
plication of  itiip<'ller.s,  the  addition  of  diflusion  vanes,  and  im- 
proved metho<Is  of  manufiicture.  Tlie  most  important  im- 
provement lia.s  been  the  didusion  vane,  which  receives  the 
water  after  it  leavca  the  impeller  at  a  high  velocity,  and  by 
guiding  it  through  suitable  passages  causes  the  velocity  to  be 
ef<niparatively  reduced,  the  kinetic  energy  due  to  the  velocity 
being  thus  converte<I  into  static  energy. 

With  the  turbine  pump  there  is  no  actual  displacement  of 
water  as  in  a  ram  pump,  us  the  action  depends  on  the  velocity 
imparted  to  the  water,  due  to  the  revolving  impeller,  which 
velocity  is  ultimately  changed  into  pressure  liead.  Owing  to 
■this  fealiiro  there  is  no  necessity  to  provide  relief  valves,  as 
the   pressure   never  rises  materially   above   that  due    to  the 


velocity  set  up  by  the  spoexl  of  the  impellers.  Consequently, 
this  type  of  pump  can  be  started  up  with  the  delivery  valve 
closed.  This  fact  is  a  great  advantage,  as  the  power  then 
taken  is  a  minimum,  and  there  is  no  chance  of  accidents 
happening  as  would  be  the  case  if  this  procedure  were  adopted 
with  a  pump  of  the  ram  type.  As  the  water  always  passes 
through  turbine  pumps  in  one  direction,  and  as  it  is  acted 
upon  equally  by  the  impellers  at  all  parts,  the  water  leaves  the 
pump  in  a  constant  stream,  and  there  is  no  need  to  provide 
air  vessels.  This  is  an  important  adtvautage,  as  it  prevents 
shocks  to  the  pipe  system  and  gives  a  steady  uniform  flow  of 
water,  allowing  the  use  of  the  minimum  size  of  delivery  pipes. 

One  of  the  main  difficulties  which  has  had  to  be  overcome 
in  evolving  this  type  of  pump  is  that  of  end  thrust.  Two 
main  methods  have  been  evolved  to  overcome  this  difficulty, 
and  these  are  practically  the  only  methods  now  in  use.  The 
fir.'it  and  somewhat  older  method  aims  at  balancing  the  whole 
out-of-balance  thrust  at  one  point,  and  the  second  aims  at 
neutralising  the  end  thru.?t  where  it  is  generated,  viz.,  at 
each  individual  impeller.  In  the  first  system  a  metal  disk  of 
saucer  shape  is  attached  to  the  end  of  the  shaft  and  rotates 
in  an  annular  space,  this  disk  being  known  as  a  balance  plate 
or  disk;  on  its  edge  is  a  turned  face  which  corresponds  with  a 
turned  surface  or  seat  on  the  end  chamber  casting.  The 
annular  .space  surrounding  this  disk  is  connected  to  the  suction 
side  of  the  pmiup.  Leakage  water  under  pressure  from  the  last 
impeller  chamber  passes  to  the  interior  of  the  disk,  causing' 
the  same  to  lift  off  its  seat,  when  the  pressure  water  imme 
diately  escapes  to  the  suction.  If  the  supply  of  leakage  water 
ceased,  then  the  disk  would  be  drawn  back  on  to  its  seat  by 
the  end  thrust.  As  leakage  is  constantly  going  on,  the  disk 
takes  up  a  more  or  less  permanent  position,  allowing  as  much 
water  to  escape  as  w-ill  keep  the  disk  in  equilibrium  and  bal 
ance  the  end  thrust.  This  system  works  well,  but  the  disk  is 
liable  to  excessive  wear  if  there  is  any  grit  in  the  water,  and 
the  amount  of  water  passed  may  become  excessive;  or  the 
amount  of  leakage  water  due  to  wear  may  so  increase  that 
a  state  of  equilibrium  can  no  longer  be  maintained,  and  the 
pump  will  soon  require  a  new  disk  and  probably  a  thorough 
overhaul. 

The  second  system  is  somewhat  simpler ;  in  this  case  then 
is  no  large  balance  disk,  but  each  impeller  is  provided  witi 
two  neck  rings,  and  the  spaces  on  either  side  of  each  impelli 
are  put  into  communication  with  each  other  by  means 
s[>ecial  passages  in  the  main  castings  which  pass  round  thi 
diffusion  vanes.  The  pressures  on  the  two  sides  of  each 
impeller  are  thus  in  equihbrium,  and  any  out-of-balance  thrust 
is  counteracted  and  corrected.  This  system,  having  no 
mechanical  parts,  is  not  subject  to  wear.  Turbine  pumps  are 
essentially  high-speed  machines,  and  consequently  lend  them- 
selves readily  to  coupling  to  electric  motors.  For  D.c.  motors 
it  is  advisable  not  to  exceed  1,800  e.p.m.  for  the  smaller  and 
about  1,000  R.p.M.  for  the  larger  sizes.  Recently,  however, 
specially  designed  d.c.  motors  having  commutating  poles  and 
compensating  windings  in  the  main  ix)le  faces  have  been  suc- 
cessfully used  for  high  speeds  and  powers. 

The  writer  recently  installed  a  motor  of  250  H.P.,  440  volts, 
running  at  1,500  b.p.m.,  direct-coupled  to  a  turbine  pump 
which  has  given  very  good  results.  For  a.c.  motors,  1,500 
b.p.m.  synchronous  speed  is  about  the  maximum,  although 
some  motors  have  been  installed  running  at  3,000  r.p.m.  Thii 
speed,  however,  with  50  cycles,  involves  a  two-pole  motor, 
which  is  a  somewhat  difficult  machine  to  build. 

While  referring  to  the  question  of  pumps'  speeds,  atte: 
tion  should  be  drawn  to  the  effect  which  variations 
voltage  have  09  the  behaviour  of  a  turbine  pump  whei 
coupled  to  a  d.c.  motor.  If  the  voltage  ri.ses,  the  motor  spe< 
rises,  with  the  result  that  the  pump  endeavours  to  accelera 
the  column  of  water  and  to  increase  its  quantity,  and  thus  ai 
overload  is  thrown  on  the  motor.  If,  however,  the  voltage 
drops,  then  the  speed  drops  and  the  pump  ceases  to  deliver 
water,  and  if  then  the  voltage  should  sud<ienly  rise,  a  heavy 
overload  is  thrown  on  the  motor  by  the  pump  endeavouring 
to  suddenly  accelerate  the  water  column,  which  may  result 
in  a  tiash-over  on  the  motor  or  the  blowing  of  the  fuses.  This 
difficulty  can  be  met  by  arranging  that  the  minimum  speed 
at  which  the  pump  will  deliver  w-at*r  is  below  the  minimum 
due  to  the  greatest  voltage  drop.  It  is  imiiortant,  therefore, 
that  the  supply  voltage  be  kept  as  ctmstant  as  possible  and 
tiie  motor  be  so  designed  that  it  has  a  minimum  sfieed  varia- 
tion for  any  given  voltage  variation.  .\n()ther  point  is  lh« 
pos.siljility  of  the  motor  being  overloaded  if  the  pump  is  work- 
ing against  a  lower  head  than  that  for  which  it  was  designed. 
This  is  due  to  the  fact  that  the  surplus  power  expends  ita 
energy  in  increasing  the  vel(x;ity  of  the  How  of  the  water 
(consequently  the  quantity)  in  all  parts  of  the  piping  and 
pump.  The  friction  head  is  thereby  increased  and  the  effi- 
ciency decreased,  and  this  artilicial  and  iiiclVuient  load  may 
excc<'ci  the  normal  power  of  the  motor.  When  inquiring  for 
a  turbine  pump  the  fact  should  be  borne  in  )nind  that  there 
i<  no  actual  displacement  of  water,  and  that  the  impellers 
luiv<-  to  be  designed  to  suit  a  certain  head.  If  this  head  is 
grcat<'r  than  that  for  which  the  pump  was  designed  there 
will  be  no  delivery  ot  water.  If  this  ln-ad  is  less  than  that  for 
wiiicli  the  (>ump  was  designed,  then  the  quantity  of  wat<'r 
delivere<l  wdl  bo  more  than  the  designed  amount,  and  (li> 
motor  will  be  overloaded.  It  is  a  general  practice  to  mal 
the  motor  some  10  per  cent,  larger  than  is  required  for  tli. 
normal  duly  in  order  to  provide  a  margin  of  power  to  nu>>c 
the  above  conditions.    'l\irbine  pumps  can  be  provided  with 
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fj^ecial  impellers  eo  designed  that  the  variation  of  horse-power 
line  *o  the  variations  in  head  is  only  a  very  small  percentage. 
1  his  is  not  altogether  an  advantage,  as  it  often  results  in 
i.nluced  efficiency-  There  are  some  special  classes  of  colliery 
I'lunping  for  which  the  use  of  turbine  pumps  may  not  as  yet 
have  become  general,  such  as  dip  pumping,  and  sinking, 
although  both  classes  of  work  have  been  successfully  pcr- 
]'>ime<.l  by  this  type  of  pump. 

The  turbine  pump  lends  itself  very  readily  to  the  nnwater- 
ing  of  vertical  shafts;  it  is  compact,  takes  up  little  room,  and 
"eighs  less  than  a  ram  pump  or  steam  pump.  For  this  pur- 
l-ise  the  motor  and  pump  are  arranged  with  vertical  spindles 
!\d  carried  in  a  frame  so  arranged  that  the  whole  combina- 
n  can  be  lowered  down  the  shaft  to  follow  the  water  as 
iie  level  is  reduced.  In  this  ca.se  it  is  usual  to  prevent  over- 
loading of  the  motor  by  screwing  down  the  valve  on  the 
delivery  side  so  as  to  add  an  artificial  head  to  the  actual  he^d 
on  the  pump,  giving  a  total  head  approximately  equal  to  the 
designe<l  head,  the  valve  being  gradually  opened  as  the  pump 
is  lowered  in  the  shaft.  Dip  pumping  is  very  often  required 
in  colliery  practice,  and  .some  engineers  are  of  the  opinion 
that  this  problem  is  one  which  is  unsuitable  for  turbine  pumps, 
but  the  difficulties  can  be  overcome  as  follows  : — The  pump 
is  mounted  on  a  trolley  which  is  so  designed  as  to  keep  the 
pump  horizontal.  The  pump  is  so  arranged  that  a  varying 
nuruber  of  impellers  can  be  brought  into  operation  from  time 
to  time,  the  chambers  not  required  being  I'eplaced  by  dummy 
stages,  which  are  removed  as  required.  The  pump  starts  to 
work  against  a  minimum  head,  and  with  only  one  impeller, 
say,  in  a  four-stage  pump,  in  operation,  all  the  remaining 
chambers  in  the  pump  being  dummies  with,  of  course,  a  clear 
waterway  through  them.  The  motor  is  some  10  per  cent, 
larger  than  is  actually  required,  and  is  of  the  variable-speed 
D.c.  type.  As  the  pump  is  lowered  shunt  resistance  is  inserted 
in  the  motor  field,  and  the  motor  speeded  up  until  a  point  is 
reached  when  the  head  dealt  with  is  equal  to  that  of  two 
impellers  when  running  at  the  lowest  speed  of  the  motor. 
Two  impellers  are  then  put  in  the  pump  and  the  motor 
worked  at  its  lowest  speed.  The  same  cycle  of  operations  is 
followed  until  ultimately  the  pump  has  its  full  number  of 
impellers.  By  this  method  the  maximum  of  water  is  obtained 
with  the  minimum  amount  of  current  throughout  the  whole 
period,  and  the  total  result  compares  favourably  with  the 
performance  of  a  ram  pump  which  has  generally  been  used 
for  this  purpose.  Practically  the  same  arrangement  can  be 
followed  when  the  pump  is  driven  by  a  three-phase  motor, 
but  owing  to  the  motor  speed  being  constant,  the  working  is 
not  quite  so  flexible  as  with  a  direct-current  motor,  and  resort 
has  to  be  made  to  throttling  by  means  of  the  valve  on  the 
delivery  side  after  changing  the  number  of  impellers,  so  as 
to  prevent  the  motor  overloading  itself  at  this  point  of  the 
o|ie  ration. 

For  boiler  feeding  purposes  turbine  pumps  are  very  suitable. 
Tlieir  freedom  from  all  risk  of  serious  pressure  rises  should 
all  the  openings  into  the  boilers  be  closed  while  the  pump  is 
running  at  full  speed,  and  the  constant  flow  of  water,  are 
very  desirable  features. 

The  efficiency  of  this  type  of  pump  varies  somewhat  with 
the  output  from,  say,  67  per  cent,  to  71  per  cent.,  the  most 
efficient  result  being  obtained  when  the  gallons  delivered  per 
minute  are  about  25  per  cent,  more  than  an  amount  equal  to 
the  head  in  feet.  When  interest  on  capital,  depreciation  and 
maintenance  charges  are  taken  into  account,  it  will  be  found 
that  the  cost  ot  running  is  about  the  same,  notwithstanding 
the  higher  efficiency  of  ram  pumps.  If  the  pumping  is  done 
in  a  few  hours,  then  the  advantage  lies  with  the  turbine  pump ; 
if  the  pumping  must  go  on  more  or  less  continuously,  then  a 
ram  pump  is  more  favourable. 

When  considering  the  purchase  of  tmbine  pumping  plant 
the  following  points  should  be  carefully  considered: — (a)  The 
pump  should  be  capable  of  being  easily  dismantled  and 
erected.  In  this  connection  the  author  does  not  advocate  the 
type  of  pump  in  which  the  chambers  are  placed  inside  a  cast- 
iron  containing  shell;  (b)  all  wearing  parts  should  have  ample 
area  and  be  capable  of  renewal  on  site;  (c)  all  similar  pumps 
should  be  made  interchangeable,  and  effective  methods  should 
be  adopted  to  obviate  the  end  thrust. 

When  installing  a  turbine  pump  the  following  points  should 
be  borne  in  mind  : — (n)  The  pump  should  be  fixed  as  close  to 
the  water  to  be  lifted  as  possible,  and  the  .suction  pipe  must  be 
made  airtight,  leakage  of  air  being  a  fruitful  source  of  trouble 
with  this  type  of  pump;  [b)  the  suction  pipe  should  be  pro- 
vided with  foot  valve  and  strainer,  and  if  the  water  contains 
grit  or  dirt,  a  dividing  wall  in  the  suction  pond  to  allow  the 
dirt  to  settle  before  reaching  the  suction  pipe  is  an  advantage ; 
(c)  a  vacuum  g.auge  is  an  important  accessory  on  the  suction 
side  as  it  indicates  if  there  is  any  leakage  of  air;  (rf)  on  the 
delivery  .side  all  sharp  bends  in  the  pipe  line  should  be  avoided ; 
,*1  a  .sluice  valve  and  non-return  valve  should  be  fixed  between 
the  pump  and  delivery  pipe,  both  provided  with  a  by-pass 
valve  so  that  the  pump  may  be  primed  from  the  water  in  the 
risinc  main.     A  pressure  gauge  is  also  a  useful  addition. 

When  starting  the  pump  it  is  important  to  see  that  the 
sluice  valve  is  closed  and  then  to  open  the  air  cocks  on  the 
pump  and  open  the  small  by-pass  valves  until  the  water  runs 
out  of  the  air  cocks;  the  air  cocks  are  then  closed,  and  also 
the  by-na.ss  valves,  and  the  motor  started.  When  up  to 
speed,  the  sluice  valve  is  opened  until  the  needle  on  the 
ammeter  shows  full-load  on  the  motor.  To  shut  down,  the 
eluice  valve  is  closed  and  the  motor  switched  off.    The  whole 


operation  is  very  simple  and  the  risk  of  damage  is  reduced  to- 
il minimum.  It  is  advisable  to  make  a  gauge  of  the  length 
between,  say,  a  mark  on  the  shaft  and  a  fixed  point,  such  as- 
the  nose  of  the  bearing,  and  to  check  this  length  from  time 
to  time,  so  as  to  be  able  to  note  any  tendency  towards  end 
movement.  If  such  movement  is  observed,  then  the  makers 
should  be  advised. 


OIL    CIRCUIT   BREAKERS:    NOTES    ON  ARC 

PHENOMENA   AND    TENDENCIES  IN 

DESIGN. 


In  a  paper  read  recently  by  Mr.  K.  C.  Randall  before  the 
American  Institute  of  Electrical  Engineers,  the  author  dealt 
with  the  above  subject;  the  following  is  an  abstract  of  his- 
remarks  :  — 

In  an  alternating-current  arc  formed  in  an  oil  breaker, 
opportunity  is  afforded  for  cooling  and  condensing  the  arc 
gases  as  the  current  passes  through  zero,  and  if  these  are  com- 
pletely condensed  or  removed  and  replaced  by  sufficient  oil 
distance,  the  current  will  not  be  re-established,  because  the 
medium  intervening  between  the  separating  contacts  has  been 
changed  to  an  insulator  of  sufficient  dielectric  strength  to- 
withstand  the  potential  tending  to  re-establish  the  current. 
With  an  ideal  oil  breaker  the  current  will  not  continue  after 
the  first  zero  value  following  the  first  complete  separation  of 
contacts. 

In  actual  practice,  on  large  powers,  possibly  few  breaker* 
comply  with  this  ideal,  because  the  current  continues  beyondl 
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Fig.  1.— Voltage  and  Current  Curves  foe  an  Oil  Circuit- 
o  I  Breakeb  Arc  in  a  Non-inductive  Circuit. 

the  first  zero  value,  due  to  (1)  insufficient  separation  of  the 
contacts;  (2)  large  amount  of  gas  formed  in  the  arc;  (3)  reduc- 
tion of  insulating  value  of  oil  between  contacts  owing  to  sus- 
pended metal  and  carbon  particles  condensed  after  each  suc- 
cessive half-cycle  arc.  If  the  particular  breaker  apphcation  is 
too  far  from  the  ideal  the  re-establishment  of  current  after 
the  first  and  subsequent  zero  values  will  continue  indefinitely, 
or  at  least  be  repeated  so  many  times  that  the  breaker  will  be 
damaged  or  destroyed.  Increase  in  capacity  of  a  system, 
failure  to  maintain  breakers  either  as  to  mechanism  or  insular 
tion,   change  of   current   limitations,  changes   in  methods  of 


Fig.  2.— Voltage  and  Current  Curves  fob  an  Oil  Breaker 
Arc  in  an  Inductive  Ciecuit. 

operation,  faulty  relays,  etc.,  all  may  act  to  increase  the  duty 
on  a  breaker,  even  to  destruction. 

Plainly,  it  will  be  very  difficult  to  interrupt  an  alternating 
current  abruptly  during  any  half  cycle,  for  the  same  reason 
that  an  abrupt  rupturing  of  a  field  cuiTcnt  of  a  generator  is 
difficult  or  dangerous.  So  it  is  that  the  endeavour  of  the 
breaker  is  focused  upon  providing  against  the  re-establishment 
of  current  after  normal  zero  value.  Clearly,  each  time  the 
cuiTent  is  re-established  and  continues  to  the  next  zero  value, 
energy  is  dissipated  in  the  breaker  tank,  due  to  the  arc.  The 
oftener  this  is  repeated  the  more  the  contacts  are  burned,  the 
more  the  oil  deteriorates,  and  the  less  the  chance  is  of  finally 
interrupting  the  current. 

Assume  a  breaker,  operating  on  a  15-cycle  circuit  of  a  given 
current  and  voltage,  begins  separation  of  contacts  just  as  ta& 
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■curreut  is  normally  passing  through  zero,  and  that  the  separa- 
tion of  contaets  (acceleration)  is  such  that  the  current  ceases 
at  the  next  zero.  This  same  breaker  operated  in  the  same 
way  on  a  like  60-cycle  circuit  will  dissipate  the  same  energy, 
if  the  current  is  of  like  volume  and  continues  for  the  same 
time;  that  is,  ceases  at  the  fourth  zero  point.  But,  had  the 
breaker  been  accelerated  to  prevent  re-establishment  of  the 
current  after  the  first  half  (60  cycles),  the  minimum  energy 
oould  have  been  dissipated.  Similarly,  on  30  cycles,  the  speed 
of  opening  should  have  been  twice  that  for  15  cycles;  and 
in   general,   the  rate  of  contact  separation  should  be  propor- 
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i^Fia.  3. — Curves  of  a  Fbbe  Falling  Body  and  specially 
: Accelerated  Breaker  bdilt  for  E.H.T.  Sebvicb. 


tional  to  the  frequency  of  the  system  when  endeavouring  to 
attain  the  ideal  condition  of  terminating  current  at  the  end 
of  the  first  half  cycle. 

The  extinguishment  of  the  arc  will  be  near  the  normal  zero 
point  regardless  of  the  speed  of  opening,  because,  whatever 
the  rate  of  separating  the  contacts  may  be,  tending  to  rapidly 
insert  a  dielectric  in  the  form  of  cold  oil,  a  potential  tending 
to  maintain  the  circuit  current  will  be  developed,  and  this, 
ifl  general,  will  be  adequate  to  break  down  the  intervening 
dielectric.  Thus  the  current  wDl  be  sustained  ujitil  practi- 
■cally  its  normal  zero  point  is  reached.    This  will  be  true  even 


or  current  volume,  and  hence,  the  same  loflb  i*  developed 
regardless  of  the  rate  or  length  of  opening,  provided  the 
current  and  time  of  arcing  is  the  same.  This  is  explained  m 
follows  :  With  practically  any  current  encountered  in  serioug 
breaker  problems,  the  ionisation  in  the  arc  space  will  be  quite 
complete  and,  therefore,  it  will  constitute  an  excellent  con- 
ductor, becoming  better  as  it  is  further  heated  by  increased 
currents,  so  that  the  drop  will  remain  practically  constant 
independent  of  the  current  volume  provided  it  do<«  not  fall 
sufficiently  to  threaten  deionisation.  The  distance  between 
contacts  when  the  arc  space  is  completely  ionised  has  very 
little  effect  on  the  drop  across  it,  provided  the  currentg 
remain  large  as  in  ordinary  breaker  practice.  This,  therefore, 
demands  for  the  best  breaker  results,  that  the  speed  and 
length  of  opening  be  such  that  current  may  never  be  estab- 
lished after  the  first  zero  value  of  current  following  the 
separation  of  the  breaker  contacts.  , 

In  general,  high-frequency  currents  w-ill  be  interrupted  with 
the  smaller  demonstration  and  lesser  breaker  duty  Miaa  uimilar 


Fio.  i. — 100,000-voLT  Reaotanck  Bbkakkii;  Main  Contacts  sbpahatbd   and 

Reactanok  in  Ciucoit;   Final  Break  aiiout  to  occur. 
Fio.  6.— Bbkakkk  adaptkd  to  Pkkrsukkh  up  to  35,000  Volts  ;  Acoblkbatinq 

AND   RbTAHDINU    DEVICE   SHOWN    IN   FlOS.   7    AND   8. 

if  the  whole  breaker  travel  were  accomplished  in,  soy,  i  or  J 
cycle;  the  current  would  still  continue  to  pra<'ticnlly  the 
normal  zero  point,  as  each  higher  rate  of  current  r<yluction 
Riyo«  a  correspondingly  higher  sustaining  voltage  for  main- 
taining it. 

Furthennorc,  neglecting  the  voltage  penks  required  for  ro- 
efltabliflhing  the  current,  the  maximum  steady  voltage  attain- 
able across  an  arc  is  limited,  regardless  of  tne  length  of  arc 


Fig.  5. — Terminal  and  Contact  Aebanoembnt  with  React- 
ance Coils  of  H.T.  Reactance  Bbeakkr. 


lower  frequency  currents,  and  the  energy  dissipateJl  will  be, 
on  the  average,  for  an  ideal  breaker,  about  inversely  propor- 
tional to  the  frequency. 

After  fixing  the  proper  design  of  conducting  details,  allow- 
ing liberally  for  the  continuous  current-carrying  capacity  and 
for  insulating  distances — dielectric  strength,  such  that  liberal 
tests  are  successfully  withstood — the  problem  of  rupturing 
capacity  still  remains.  On  the  higher  potentials  the  insulation 
problems  largely  govern  the  dimensions.  On  the  lower  poten- 
tials mechanical  considerations  may  largely  dominate. 

Oil,  being  the  accepted  insulating  medium,  should,  particu- 
larly on  higher  potentials,  be  of  high  grade.  At  the  lower 
potentials  the  dielectric  value  of  the  oO  is  not  so  important. 
Oils  of  low  volatilisation,  slow  carbonisation  and  fair  insulat- 
ing value  are  desirable  for  average  application*.  For  very 
low  temperatures  non-freezing  oil  shoxild  be  used,  but  these 
are  usually  so  volatile  at  ordinary  summer  temperature  that 
another  oil  must  be  used.  A  large  oil  volume  is  considered 
favourably,  as  through  it  the  shock  from  the  largely  explosive 
action  of  enormous  arc  currents  is  reduced  and  absorbed.  A 
large  head  of  oil  over  the  contacts  means  a  heavier  pressure 
on  the  arc  bubble  with  consequent  increased  tendency  to 
confine  and  quickly  replace  it  with  fresh 
oil.  FaciUty  of  ionisation  of  arc  gases  is 
decreased  by  higher  vapour  pressure, 
thus  making  re-establishment  of  the  arc 
more  difiicult.  The  reduced  volume  of 
the  gas  bubble,  due  to  the  increased  oil 
head,  also  disturbs  the  main  oil  body 
less,  a  very  important  matter  when  near 
the  limit  of  rupturing  capacity,  especially 
of  single-tank  units. 

The  length  of  break  is  all-important, 
but  if  consideration  of  arc  gases  could 
be  entirely  eliminated,  the  length  of 
break  should  only  be  sufficient  to  inter- 
pose an  oil  distance  which  would  not  be 
punctured  by  the  available  potential.  As 
a  rule,  this  would  require  but  from  1  to 
10  per  cent,  of  the  actual  travel  avail- 
able, as  it  takes  50,000  volts  to  puncture 
i  in.  of  moderately  good  oil.  Therefore, 
the  travel  represents  a  very  large  margin, 
but  it  is  necessary  due  to  the  reduced 
dielectric  strength — in  fact,  conducting 
condition — prevailing  during  the  arcing 
period.  In  a  number  of  teste  on  a  25- 
cycle  power  circuit  at  1'2.(VK)  volts,  about 
15,0(X)  amperes  were  int<'rrunted  at  the 
end  of  a  4-in.  travel  (one-ualf  cycle), 
although  the  contacts  finally  separated 
9  in. 

An    increased    numlier   of    bre.iks    in 

scriea,    entirely    negleetinn    method    of 

accomplishment,   would    seoin  desirable, 

as  the  simultaneous  oi^ening  of  several 

tirenks  will  accoinpli.sh  the  intervention  of 

a  given  oil  di.stanee  iiiciK' rapidly  than  will 

a  fewer  number  of  breaks,  n.'isuming  that  the  rate  of  contact 

separation   remains  roughly  the  same  for  both.     A  achcmo  to 

increase  the  arc  voltage   would   not  be  welcome,  but  a  plan 

to  re<luce    it,    and   yet   retain   conditions  opponed   to  current 

recovery  after  the  first  normal  zero  value  is  desirable,   as  in 

this    way    the    total    energy    dipRipate<l    would     be    reduced. 

Whether   a   multi-break  design   is    to   b<-    preferred  over  the 

U8\ial    break   will   be  dccidtnl   by    what  may  be  aoooinrlished 
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by  the  common  two  break  construction,  when  highly 
accelerated.  It  is  plain  that  the  additional  mechanical  com- 
pUcations  and  consequent  larger  masses  of  the  multi-gap 
breaker  that  must  be  moved,  will  constitute  a  very  serious 
problem. 

Consideration  of  fig.  2  makes  apparent  the  general  effect  of 
eelf-induction  on  current  interruption.  On  a  non-inductive 
<;ircuit  (the  current  and  voltage  in  phase)  the  chance  of 
current  re-establishment  is  murh  less  probable  than  with  an 
inductive  circuit  wherein — with  lagging  current — voltage  is 
available  for  re-establishing  the  arc  as  the  current  emerges 
from  the  zero  value.  For  this  Tegison  interruption  of  the 
current  at  the  higher  frequencies  will  be  more  difficult  as  the 
■current  lag  for  any  given  circuit  is  greater  and  the  voltage 
tending  to  re-establish  progressively  more  as  the  frequency  is 
increased.  On  the  other  hand,  the  total  self-induction  of  high- 
frequency  circuits  will  usually  be  less  than  on  circuits  of 
lower  frequencies,  and,  therefore,  the  termination  of  the  arc 
-current  will  be  facilitated. 

In  the  breaker  arc,  as  chilling  occurs  near  the  zero  value 
of  current,  the  ionisation  of  the  gases  ceases  and  conductivity 
in  the  arc  space  is  so  reduced  that  the  current  can  only  be 
•established  by  a  potential  capable  of  puncturing  the  resulting 


Beir  Crank  Brack*! 


Fl«.    7. — ACCELEKATINO    AND    ReTABDING    DeVICiS    APPLICABLE 
e       TO   MANUALLY  OK   ELBCTBICALLY   OPERATED   BkEAKEBS. 


dielectric  which  has  become  very  much  stronger  than  it  was 
previous  to  deionisation.  Very  high  arc  currents,  giving  in- 
creased gas  volume,  maie  deionisation  much  more  difficult, 
thus  rendering  successive  re-establishment  of  current  easier. 
The  enormous  energy  dissipated  by  very  large  currents  as  the 
•contacts  first  separate  is  a  demonstration  of  an  explosive  char- 
acter. Breaker  tanks  have  been  blown  off  with  practically 
no  contact  burning,  showing  violent  pressure  of  short  dura- 
tion ;  80  large  currents  are  most  difficult  to  interrupt.  Facility 
of  deionisation  of  the  arc  gases  will  depend  upon  temperature 
and  pressure  of  the  surrounding  oil,  shape  and  volume  of  con- 
lacts,  »nd  on  their  heat  conductivity  and  vaporising  tem- 
peratuie.  A  small  breaker,  on  the  score  of  volume  and  shape 
of  contacts  alone,  is  more  severely  tried  than  a  larger  unit. 
This  plainly  emphasises  the  desirability  of  large  contacts  of 
fimooth  shape. 

Gravity-actuated  breakers  never  open  quite  as  rapidly  as 
a  free  falling  body,  and  sometimes  the  retarding  influence  of 
the  mechanism  is  very  serious,  so  that  accelerating  devices 
are  now  common,  and  the  rate  of  opening  is  in  many  breakers 
much  more  rapid  than  that  obtainable  from  unimpeded 
gravity  alone.  The  matter  of  stopping  the  moving  pai'ts  as 
they  approach  the  end  of  the  stroke  has  to  be  carefully  con- 
sidered, in  the  case  of  larger  breakers,  even  when  un- 
accelerated,  but  when  highly  accelerated  the  problem  is  more 
serious  and  may  even  be  comphcated.  Past  closing  is  im- 
portant like  fast  opening.  An  explosive  action  is  likely  as  the 
aicing  tips  of  a  slow-closing  breaker  touch  when  closing 
against  a  short  circuit,  due  to  the  violent  energy  dissipation 
and  consequent  volatilisation  of  contacts  and  oil.  This  action 
is  identical  with  that  occurring  in  a  slow-opening  unit. 
Modem  practice,  particularly  on  the  score  of  general  sim- 
plicity, favours  the  solenoid  operation  for  all  remote-controlled 
oil  breakers,  save  when  manually  operated. 

Tending  to  limit  the  maximum  capacity  that  may  be  rup- 
tured by  a  single  plain  breaker,  large  current  volumes  are 
the  most  serious  problem  because  of  their  practically  explo- 
sive action.  Probably  the  maximum  power  that  plain  breakers 
as  now  built,  could  rupture,  will  approximate  the  power  that 
would  be  delivered  through  a  shunt-tripped  breaker  at  the 
time  of  opening,  by  150,000  k.v.a.  of  modem  high-reactance 
generators  on  a  single  bus,  feeding  a  maximum  short  circuit, 
so  that  the  current  is  limited  only  by  the  generator  impedance. 
In  general,  it  will  be  easier  to  handle  the  given  short  circuit 
at,  say,  15,000  volts,  because  at  higher  potentials  the  chance 
of  re-establishment  may  be  greater,  while  at  lower  potentials 
the  volume  of  current  would  seriously  increase  the  total 
amount  of  energy  to  be  dissipated  in  the  arc,  and  therefore 
the  difficulty  of  terminating  the  current.  A  breaker  adapted 
to  such  a  station  for  15,000-volt  service  is  illustrated  in  fig.  6, 
and  is  constructed  with  particular  regard  to  obtaining  the 
strong  tank  and  supporting  details,  so  that  even  with  violent 
energy  dissipation  in  the  arc,  the  mechanical  details  will  with- 
stand the  shock.  This  breaker  will  require  for  installation 
a  space  approximately  7  ft.  4  in.  by  2  ft.  1  in.  by  9  ft.  high._ 

In  endeavouring  to  raise  the  limit  of  power  to  which  plain 
breakers  may  be  applied,  without  employing  permanent 
■tiurent-limiting  reactance,  originally  the  resistance  and  later 


the  reactance  breakers  were  developed.  Because  of  difficulties 
ia  the  design  and  application  of  resistance,  reactance  wa» 
substituted,  and  a  considerable  number  of  such  breakers  has 
been  built.  The  reactance  breaker  followed  the  form  of  the 
later  resistance  breakers,  in  that  two  steps  were  employed; 
one  to  introduce  the  current-limiting  reactance,  and  the 
second  to  open  the  circuit.  A  still  later  development  of  the 
reactance  breaker  idea  has  somewhat  simplified  the  matter. 
Instead  of  employing  interlocked  mechanism,  such  that  the 
first  mechanism  introduces  the  reactors,  and  the  second  opens 
the  circuit,  two  similar  breaks  are  now  employed  operating 
simultaneously  from  a  common  mechanism — one  of  which  is 
shunted  by  a  reactance  coil.  It  is  well  known  that  the 
shunted  arc  is  inclined  to  be  unstable,  and  in  actual  test  it 
has  been  found  that  the  shunted  breaker  does  its  duty 
promptly  and  with  very  little  effort.  The  final  break,  of 
course,  wiU  only  involve  the  current  permitted  by  the  limiting 
reactance. 

For  some  time  breakers  were  supplied  according  to  the 
judgment  of  the  designer  of  the  equipment,  or  according  to 
the  ideas  of  the  purchaser.  Now,  installations  are  quite 
generally  receiving  individual  consideration  in  the  breaker 
applications,  and  the  desirabiUty  of  a  uniform  method  of 
rating  is  growing  constantly  more  pressing.  A  method, 
developed  from  experience,  tests,  and  consideration  of  com- 
11  inn  problems,  assumes  the  breaker  to  be  installed  directly  on 
the  bus  and  to  protect  same  against  near-by  short  circuits. 
In  determining  the  maximum  breaker  duty  a  generator  equip- 
ment of  8  per  cent,  impedance — capable  of  delivering  12J 
times  normal  current  at  the  first  instant  of  short  circuit,  is 
assumed.  It  is  also  assumed  that  by  the  time  breaker  open- 
ing occurs,  this  maximum  current  value  will  have  decreased 
to  one-half  the  initial,  namely,  to  6i  times  normal.  In  this 
way,  when  a  breaker  design  has  been  fixed  as  capable  of 
rupturing  a  certain  current  at  a  certain  voltage,  the  k.v.a. 
rating  of  the  system  to  which  it  may  properly  be  applied  is 
one  whose  normal  current  rating  is  obtained  by  dividing  the 
breaker  current  rating  for  the  particular  voltage  by  6i.  Thus 
a  breaker  rated  at  160,000  k.v.a.,  three-phase,  44,000  volts, 
contemplates  2,100  amps,  per  phase  in  the  arc,  and  may  pro- 
perly be  applied  to  a  station  having  a  normal  current  of  335 
amps.  44,000  volts,   three-phase. 

All  this  contemplates  instantaneous  tripping.  If  time 
tripping  is  employed,  application  may  be  made  to  a  still 
larger  station,  provided  the  maximum   current  mentioned  is 


Fig.  8.— Solenoid  Mechanism  fob  operating  Electrioallt 
Controlled  Bbeakeb  ;  Incobporating  Device  shown  in 
Fig.  7. 

not  exceeded.  The  time  to  reach  the  sustained  short-circuit 
currents  will  vary  widely;  possibly  from  15  to  50  cycles  on 
60-cycle  systems,  and  from  5  to  20  cycles  on  25-cycle  systems. 
With  time  elements  set  for  these  periods  or  longer,  the 
maximum  duty  on  the  breaker  will  approximate  interrupting 
double  current,  and  in  general,  for  such  installation  the 
capacity  of  the  plant  may  be  at  least  doubled  as  against  the 
safe  application  on  instantaneous  tripping. 

The  best  method  of  specifying  breaker  equipment  for  a 
given  service  is  to  indicate  the  duty  which  the  breaker  will 
be  expected  to  perform  bj  giving  the  maximum  current  that 
it  may  be  called  upon  to  interrupt,  as  well  as  service  voltage. 

The  present  tendency  in  circuit  breakers  is  largely  to 
improve  mechanical  details.  Insulation  of  designs  has  gener- 
ally been  adequate.  Among  the  notable  mechanical  features 
found  in  modern  breakers  are :  (1)  Increased  strength  of 
tanks  with  supports  and  fittings  so  as  to  safely  withstand 
the  shock  of  rupturing  large  powers.  (2)  Rapid  acceleration 
of  breaker  so  as  to  obtain  high  rates  of  contact  separation 
with  the  attendant  early  termination  of  arcs,  and  consequent 
reduced  energy  dissipation.  (3)  Provision  for  vented  expul- 
sion chamber  over  the  oil  from  which  gases  may  escape, 
without  entraining  much  oil,  thus  reducing  the  high  and 
otherwise  destructive  pressures  occurring  in  heavy  duty.  (4) 
Arrangement  for  liberal  and  easily  replacable  contact  parte 
of  minimum  cost,  in  even  small  as  well  as  larger  capacities. 
(5)  Employment  of  larger  capacity  (single)  pole  units,  suit- 
ably assembled,  and  operated  from  a  single  separate  mechan- 
ism, instead  of  using  multipolar  units  assembled  with  mdivi- 
dual  mechanisms. 
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FOREIGN  AND  COLONIAL  TARIFFS  ON 
ELECTRICAL  GOODS. 


URUGUAY. — Tlie  Government  have  been  autborked  to 
prohibit  the  expoitation  from  Uruguay  of  the  following 
articles:  Unworked  metals  and  worked  metals  in  the  form  of 
waste  articles  or  scrap  of  iron  and  steel,  copper,  tin,  lead, 
zinc,  aluminium,  antimonj'  and  combinations  of  same, 
6uch  as  tinplate,  galvanised  iron,  bronze,  solder,  brass  and 
yellow  metal ;  wire ;  surgical  instruments  or  physical  instru- 
ments for  medical  use ;  hospital  apparatus  and  materials.  The 
Executive  may,  however,  in  special  cases  permit  the  exporta- 
tions  of  articles  of  the  kinds  specified. 

VENEZUELA. — The  Government  have  passed  a  new  stamp 
tax  law,  as  follows  :  On  documents  covering  transactions  of 
an  estimated  or  determined  value  of  from  '2.5  to  50  bolivars, 
a  stamp  of  5  cents;  between  60  and  100  bolivars,  10  cents; 
between  100  and  200  bolivars,  20  cents;  between  '200  and  300 
bolivars,  30  cents;  between  300  and  400  bolivars,  40  cents; 
between  400  and  500  bohvars.  50  cents;  between  500  and  1,000 
bolivars,  1  bolivar :  over  1,000  bolivars,  an  additional  bolivar 
for  each  1,000  bolivars  or  part  thereof.  Civil  or  mercantile 
documents  of  whatever  value  will  be  covered  by  a  stamp  of 
10  bolivars.  Sales  by  credit  will  pay  a  stamp  tax  double  that 
of  the  above-mentioned  tariff,  according  to  the  value  of  the 
sale.  As  regards  Customs  documents,  manifests  of  importa- 
tion or  exportation  will  carry  a  stamp  of  2  bolivars  for  each 
1,000  bolivars  of  the  value  manifested  or  fraction  thereof. — 
Note  :  25  bolivars  =  £l. 

UGANDA  PROTECTORATE.— The  free  importation  of  the 
following  articles  has  been  provided  for  :  Electric  cable  or 
wire,  the  posts  for  carrying  the  same,  and  all  other  material 
required  for  the  pui^poses  of  generating,  storing,  or  distribut- 
ing electrical  energy,  whether  for  power  or  lighting,  on  satis- 
factory proof  being  given  to  the  Director  of  Customs  that  such 
articles  and  materials  have  been  imported  solely  for  such 
purposes.  Such  exemption  shall  not,  however,  include  lamps 
or  their  fittings  or  materials  other  than  industrial  machinery 
required  for  the  purpose  of  using  electrical  energy.  The  above 
item  has  been  substituted  in  lieu  of  the  following  item,  which 
has  now  been  deleted  :  Apparatus  and  appliances  used  in 
connection  with  the  generating  and  storing  of  electricity,  but 
not  including  lamp-posts  or  lamps  and  their  fittings. 

SIERRA  LEONE.— The  Government  have  instituted  a  sur- 
tax of  25  per  cent,  on  the  duty  leviable  on  ail  goods  subject  to 
the  ad  i-alorein  duty  of  10  per  cent. 

FR.\NCE. — The  Government  have  issued  a  new  decree 
abrogating  the  decree  of  February  12th  in  virtue  of  which 
graphite  was  allowed  to  be  exported  from  France  without 
special  authorisation  when  consigned  to  the  United  Kingdom, 
the  British  Dominions,  Colonies  and  Protectorates,  Belgium, 
Japan,  Montenegro,  RuesLa,  Serbia,  and  the  United  States. 


PUBLISHED     SPECIFICATIONS. 


<i    C*.,    Lid.,. 


NEW    PATENTS    APPLIED    FOR.    1915. 

(NOT    YET    PUBLISHED). 

Compiled  «prcMly  for  this  journal  by  Messrs.  W.  P.  TuoursoN  &  Co., 
Elcciric.ll  Paieni  Agents,  285,  High  Holborn,  London,  W.C,  and  at 
Liverpool    and    Bradford. 


11,790.  "  ShorKircuiting  and  brush-lifting  gear  for  alternating-current 
tnotors."  Lancashire  Dynamo  4  Motor  Co.,  Ltd.,  H.  B.  Whitmors,  and 
R    J.  Roberts.     August  16th. 

11,795.  "  Contact  devices  for  ceiling  roses.  cutKjuts,  connectors,  rosettes 
and  like  electrical  fittings."  H.  B.  PrentiCS  &  W.  A.  McKerOIIAR.  Auguit 
16th. 

11,818.  "  Electrolytic  refining  of  tin."  W,  J.  Mf.ileksii-Jackson  (American 
Smelting  &   Refining  Co.,    United   Stales).      August    IClh.      (Complete.) 

11.831.  "Transmitters  (or  wireless  telepnony."  Marconi's  Wireless  Tn.1- 
CKAPH  Co..   utD..  &  SoREN  Oluf  Emil  Tiierkelsen  Trost.    August   16th. 

11,889.  "  Electric  or  gaa  light  fittings."  C.  HoLlv  &  W.  H.  DRUCguER. 
August  17th. 

11,910.  "  Accumul.Tlor  cell  boxes  for  train  lighting  and  other  purposes.*' 
H.   D.   Earl.      August  18ih. 

11,935.  "  Dynamo-electric  machine."  A.  H.  Neuund.  Auguit  18th. 
(Complete.) 

11.038.  "  Electric  distributing  systems  for  motor  road  vchlclea."  H.  LuCAl 
and  C.  L.  BuiiDEN.     August  18lh. 

11,957.    "  Electrical  egg-tcsiing  devices."     H.  J.  Gentry.     August  IBih. 

11,961.  "  MeihiKl  of  generaLng  high-frequency  electric  currents."  T.  F. 
Wail.     August  19ih. 

11.974.  "  Method  of  and  apparatus  for  controlling  dynamo-electric  m.tchines 
or  Ihe  like  for  use  principally  in  connection  with  the  lighting  nn.l/or  he.iilng 
of  tr.ilns.  motor  road,  and  oihej-  ¥chlclc«."  W.  F.  W.  Rhodes  &  J.  Firth. 
August  19th. 

11,9711.  ".Sound-transmitting  means.'  }.  Liddli  (Universal  High. Power 
Telephone   Co.,    United    Stales).     August   19lh.      (Complete.) 

11.981.     "  Electrical    (lasher."     W.   RiED-LETiiaiiinr.E.     August  10th. 

ll.OflO.     "  Thermoslnis."     W    R.  Cuhk  &  W.  T.   Davies.     August  19th. 

IZ.OnO.  "  Electric  supply  systems  parllcul.nrly  for  use  with  inlernal-combul- 
lion  mniors."  E.  C.  R.  Markb  (Molar  Ignition  &  Devices  Co.,  United  States). 
August  lOlh.     (Complete.) 

13.039.  "  Electric  signalling  apparatjs,"  J.  W.  MaCKENEIE  (Otto  C.  H.  E. 
Kehrh.ihn.  United   Slates).     August  20th. 

1S.055.  "  Sparking  plug  for  Internal-uimbusllon  engines."  R.  W.  HArri. 
Auguat  tisl. 

12.075.  "  5>enling  means,  tnore  particularly  for  use  In  connection  with 
•ceumulalor  cues.**     C.  A    Vakdirvul.     August  81st. 


1S14. 

3,902.    Circuits    for   Telephone   Exchangee.     Sicmei 
E.   A.    LaidLiw,  and    W.   H.    Grinsted.     February   14lh. 

10,110.  Gas-deteciing  Apparatus  ron  Portable  Electiiic  Hand  Lturc, 
C.  j.    Kalpn.     April  24th.     (September  14th,   1914.) 

11,940.  Electric  Sicnaiiing  Installations,  Siemens  liros.  *  Co.,  Ltd, 
(Siemens  &  Halske  Akt.  Ges.).     May  14lh. 

11,993.  Magnetic  Chucks  and  like  Holding  Devices.  Noraa  Cie  Go*.. 
.May  15th.     (May   17lh,  1913.) 

12,018.  Si'BAQUEois  Sound  S  cnal  Receivers.  Signal  Ges.  May  IStb. 
(May  29th,   1913., 

12,210.  Enclosed  Electric  Fuses  or  Safety  Cartridges  Siemens  Bros. 
Dynamo   Works,    Ltd.    (Siemens    Schuckertwerke).      May    18th. 

12,372.  Means  for  Producing  High-frequency  Currents.  f.  Dresfs. 
May  19th. 

12,443.  Insulator  for  the  Overhead  Conductors  of  Electris  Lines.  F. 
I.ibano.     May  20lh.      (May  31sl,  1913.) 

12,479.  Electric  Welding.  Allgemcine  Elcktricitats  Ges.  May  Mih.  iUaf 
20th,  1913.     Addition  to  8,595/14.) 

12,682.  Electric  Switch  for  Incandescfni  Lamp  Fittings.  W.  J.  Mellersli-- 
Jackson   (Geb.  Jaeger).     May  22nd. 

12,814.  Slip-rings  for  Dynamo-electrical  Machinery.  Siemens  Schuckert- 
werke.    May  25lh.     (May  31st,  1913.) 

13,136.  Regenerative  Braking  of  Electric  Polyphase  CouMUUToir 
Machines.     Siemens    Schuckertwerke.     May  28th.     (June  21st,    1913.) 

13,213.  Tightening  Devices  for  Overhead  Electric  Conductors.  Siemens- 
Schuckertwerke.     May  29th.      (May    29th,   1913.) 

13.520.  Radiating  System  for  Signalling  by  Electric  Waves  from  Abro- 
PIANES.      Signal  Ges.     June  3rd.     (Addition  to  736/13   and   23,728/13.) 

13.541.     Manufacture  op  Incandescent  Lamps.      C.  Gladitz.     June  3rd. 

13.553.  Vehicle  Lighting  Plants  Working  with  Dynamo  and  Siorac» 
Battery.     Ges.  Fiir   Eleklrische  Zugbeleuchtung.     June  3rd.     (July  11th,   1913.)- 

13.554.  Vehicle  Lighting  Plant  working  with  Dynamo  and  Storage  Bat- 
tery. Ges.  Fur  Eleklrische  Zugbeleuchtung.  June  3rd.  (April  28th,  19U. 
Addition  to  13,553/14.) 

14.278.  Rotors  for  Dynamo-electric  Machinery.  Siemens  Bros.  Dynama 
Works,    Ltd.,    &   E.   O.   KieOer.     June   13th. 

14.378.  Process  for  Starting  Elbctricallv-<xinnected  Rotart  Comvbrtkr* 
AND  Asynchronous  Generators.  Siemens  Bros.  Dynamo  Works  k  C.  A.  B.  D. 
Koettgen.    June  loth. 

14.379.  Implement  for  Laying  Cables  or  Wires  in  the  Groum*.  R.  H. 
Fowler   (W.  Turner).     June  15th. 

14,381.    Rendering  Tungsten    Ductile.      C.  Trenzen.     June  ISt*. 

14,384.  Switching  Arrangements  for  Rotary  Converters.  Siemeas  Bros. 
Dynamo   Works,    Ltd.    (Siemens   Schuckertwerke).      June    15th. 

14,483.  Electric  Transformers  and  other  High-tension  Electric  Apparatu* 
Meirgwsky   &  Co.  Akt.  Ges.  &  K.    Fischer.      June   16th. 

14,561.    Spark  Plugs.     M.  Rail.     June  17th.     (July  10th,  19134 

14,683  Tensioning  Arrangements  for  Overhead  Electris  Cohduccori^ 
Siemens  Schuckertwerke.      June   18th.      (June    21st,    1913.) 

15,024.  Receiving  Device  for  Subaqueous  Sound  Signals.  Signal  Ges. 
June  23rd.      (July  24th,  1913.) 

15,471.  Circuit  Arkangemcnis  for  Telephone  Systems.  Siemeas  Bros,  and 
Co.,  Ltd.   (Siemens   &    Halske  Akt.   Ges).     June  27th. 

15,546.  Selecting  Devices  for  Telephone  or  other  Circuit*.  Siemens 
Bros.  &  Co.,  Ltd..  T.  Pettigrew  &  D.  A.  Christian  (partly  Siemens  &  Halske 
Akt.  Ges.).     June  29th.     (Addition  to  818/13.) 

15,642.  Apparatus  for  hie  Control  or  Operation  of  RAawA?  and  th« 
LIKE  Points  or  Switches.  Siemens  Bros.  &  Co.,  Ltd,  (Siemens  4  Halske 
Akt    Ges.).     June  30th. 

15  871  Interrupting  Devices  for  High-tension  Electric  Current*. 
Siemens   Bros.   &   Co.,    Ltd.    (Siemens  &   Halske   Akt.    Ges.).     Juljr  «nd. 

15  881  Detector  for  Elbctro-magnetic  Waves.  Deutsche  Telephonwerke. 
July  2nd.     (January  24th,  1914.) 

15,958.  Windings  of  Dynamo-electric  Machiniry.  Siemens  Bros.  Dynam* 
Works,  Ltd.,  &   E.  O.  KieHer.     July  3rd. 

16  063  Process  for  the  Manufacture  of  Electrolytic  Electroobs.  SchotI 
and  'Gen  (firm  ol).     July  6th.     (July  31st,   1913.     Addition  to  17,759/13.) 

16.945.  Electrometers.  B.  Szilard.  July  l«th.  (October  ISth,  1918: 
Divided  from  20.008/13.) 

17,949.  Starting  Swiiohm  or  Controiuks  for  DtnAMo-iuctRio  UACHiMUf. 
Siemens  Schuckertwerke.      July  Wth.      (July    »tk,  IMS.) 

18.033.    Telephone  Svstius.     J.  G.  Ble=,ting.    July  30ih.     Ouly  list,  1»13.> 

18.290.  Writing  or  Copying  Telegraph  System.  A.  G.  Bloiaa  (Tele- 
pantograph   Ges.).     August   7th. 

18,302.    Electric  Hoisting  Apparatus.     A.  H.  Colley.    August  rtli. 

18,494.  Measuring  Electrical  Enbrct.  ].  C.  Wilson.  August  lOth. 
(August  14th,   1913.) 

18.496.  Electric  Heater  Units  for  Fluid  Mbtbrs.  H.  A.  Gilt  (Cutler- 
Hammer    Manufacturing    Co.).     August   10th. 

18.497  Relays  for  Electric  Voltage  Regulators.  Brltlsk  Thonuo*- 
Houston  Co.,  Ltd.,  A.  P.  Young,  &  A.  H.   M.  C.   Watson.     August  llth. 

18.602.  Elkctkica.  Swiichhs.  Siemens  Schuckertwerke.  August  l»th. 
(November  22nd.  1913.) 

18.565.  Circuit  Arrangements  for  Opibatinc  the  Selectino  Devicb*  oi 
Telephoni  Installations  by  Number  Impulses.  Siemens  Bros.  Ii  Co.,  Ltd., 
and  Pettigrew.      August  llth. 

18,666.  Incandescbni  Eluctrio  Lamps.  Allgemelne  Elektrlollts  Ges. 
August  llth.     (August   18lh.   1913.)  „  ^       , ..     ,,-  , 

18  685.  ELBCtRio  Resistances.  British  Thossson-Houston  Co.,  Ltd.  (General. 
Electric  Co.).     August  14th. 

19.883.    Electric  Cable.     C.  J.  Beav-r  &  E.  A.  Claremont.     September  Tth. 

80.603.  Attachment  to  Prevent  Thkpt  or  Elbctrio  Lamps  or  Ctous.  H. 
MaddicU.      October  «th.     (Febiunry  19th,  1914.)  ^         ,  .j 

21.785.  Electric  Circuit  Breakers.  British  Thomson-Housto*  U>..  Lia. 
(General   Electric   C-i.).      October  SOtl. 

23.897.  System  of  Control  *or  Maintaining  the  Relatitb  Sfuds  op  k 
Number  of  Electric  Mot<ik8.  F.  C.  Anderson  &  C.  A.  Atchley.  November 
I3rd.     (Cognate  application.  6.086/18.)  _. 

23 131.  Vibrating  Rectifieiis  for  Elbctrio  Currints.  British  Thomsos 
Houston   Co..    Lid.    (General    Electric   Co.).      November   2flth. 

23.306.    Control  Svstim   for   Elbctiic  Motors.     Igranic  Electric  Co.,  Litl. 


(Culler-Hammer    Manufacturing   Co.l.      Oerember   l»t. 

24  039  Maximum  Current  or  Overixjao  Circuit  BbbakbM.  W.  J. 
Metiersh'-Jackson   (Soc.  Anon.  Movo).      December   Uth. 

24.429.  BiNDiNO  Posts  ior  ELtCTKio  Cohductors.  H.  F.  Adlckes. 
December  81st. 

1.928.  MAONmc  Skilf-ciiaboimo  Maciuhb*.  W.  T.  Garllti.  refcr^inry  Ith. 
(February  7lh.   1914 )  .     ^         ,      _         ,.,  . 

5.089.  Tri.«..i.APH  Key.  Sterling  Telephose  li  Electric  Co..  Ltd..  an4 
T     D.  Ward. Miller      April    1.1.  ......  i. 

8.117.  Elettrical  niiiTRiBi'TioN  Afpariti'S  W.  T.  Henley  a  Telc<rapl» 
Work.  Co..  Ltd..  and   F..   E.  Judge.      April  SSrtl.  /,      u     i.. 

6.223.  Combined  Eliotric  SwnouJ*  sur  Pm»  CourUMOi,  G.  Msmi. 
April  86th. 
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The  British  Association  this  jear  is  meeting  under  coq- 
(iitions  without  precedent  during  its  history  of  84  years, 
and  naturally  its  proceedings  are  deeply  tinged  with  the 
influence  of  the  conflict  which  is  raging  throughout  Europe. 
All  social  functions  have  been  omitted  from  the  programme, 
which  is  confined  strictly  to  the  reading  and  discussion  of 
papers  and  reports,  and  to  visits  to  works  and  other 
places  of  scientific  interest.  The  subjects  to  be  dealt  with 
in  many  cases  are  more  or  less  directly  related  to  the  war 
and  matters  arising  out  of  it,  and  the  address  delivered 
by  the  President,  Prof.  Arthur  Schuster,  on  Tuesday 
evening,  which  treated  of  the  common  aims  of  science  and 
humanity,  contained  many  allusions  to  the  struggle  for 
existence  through  which  our  civilisation  is  passing,  while 
that  of  Prof.  H.  S.  Hele-Shaw,  president  of  Section  G, 
was  devoted  wholly  to  demonstrating  the  necessity  of 
utilising  the  services  of  every  agency  at  our  command  not 
only  during  the  war,  but  also  in  the  industrial  war  which 
will  inevitably  follow  the  conclusion  of  hostilities. 

The  former  was  couched  mainly  in  the  abstract  and 
philosophic  vein,  dealing  with  the  affairs  of  the  intellect. 
The  President  drew  attention  to  the  fact,  which  we  regard 
as  one  of  the  most  valuable  and  hopeful  phenomena  result- 
ing from  the  "great  catastrophe,"  that  the  common 
danger  has  dissolved  our  individual  differences,  which  were 
dividing  the  community  into  groups  with  widely  divergent 
and  sometimes  opposing  interests,  and  has  revealed  that 
after  all  the  clash  of  interests  is  merely  superficial,  and  that 
we  are  all  united  by  a  solid  bond  of  sentiment  and  purpose. 
Terrible  and  deplorable  as  are  the  immediate  results  of 
warfare,  there  is  firm  ground  for  hoping  that  the  nation 
will  emerge  from  the  ordeal  spiritually  awakened  and  re- 
vivified, with  a  new  outlook  upon  the  world  of  men  and 
things,  and  with  a  broader  and  higher  conception  of  the 
duties  owed  by  men  to  the  community  from  which  they 
derive  their  privileges. 

Preferring  to  the  position  of  the  British  Association  and 
the  functions  which  it  should  fulfil,  the  President  fchowed 
that  in  the  beginning  it  was  intended  to  be  of  an  exclusive 
character ;  in  the  words  of  Sir  David  Brewster,  its  principal 
founder,  it  was  to  be  "  an  Association  of  our  nobility,  clergy, 
gentry,  and  philosophers,"  a  definition  which  rt  fleets  the 
snobbish  spirit  of  the  time,  and  incidentally  reveals  the 
traditional  attitude  of  the  English  people  towards  men  of 
science,  as  persons  of  an  inferior  grade.  Fortunately  this 
narrow-minded  policy  did  not  prevail,  and  the  Association, 
instead  of  becoming  a  scientific  clique,  has  been  able  to 
exercise  a  powerful  influence  on  the  progress  of  science  and 
on  the  dissemination  of  scientific  knowledge  amongst  lay 
members  of  the  public  ;  but  Prof.  Schuster  admits  that 
its  efforts  have  been  spasmodic,  and  suggests  that  the 
present  juncture  affords  the  opportunity  to  secure  greater 
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continuity  in  its  work  and  better  co-ordination  with  other 
scientific  organisations.  In  the  As-ociation  we  certainly 
possess  a  magnificent  machine  of  established  reputation  and 
efficiency,  and  it  seema  obvious  that  it  ought  to  be  utilised 
to  greater  advantage  than  is  possible  under  the  existing 
regime  ,-  its  load  factor  is  lamentably  low,  and  we  see  no 
fundamental  reason  why  it  should  not  be  enormously 
improved. 

The  bulk  of  the  President's  address  related,  as  we  have 
indicated,  to  the  intellectual  field,  and  it  contains  many 
interesting  arguments  and  epigrammatic  observations  ;  the 
author  inveighs  against  the  popular  tendency  to  differentiate 
between  men  of  theory  and  men  of  practice, "  without  regard 
to  the  obvious  truth  that  nothing  of  value  is  ever  done  which 
does  not  involve  both  theory  and  practice."  He  points  out 
that  "  we  roust  guard  against  accepting  a  man's  estimate  of 
his  own  power  to  convert  his  thoughts  into  acts.  In  the 
ordinary  affairs  of  life  a  man  who  calls  himself  a  man  of 
action  is  frequently  only  one  who  cannot  give  any  reasons 
for  his  actions." 

While  we  are  unable  to  devote  space  to  a  detailed  considera- 
tion of  the  address,  we  feel  that  the  following  extract  is  so 
true  and  so  significant  that  it  should  be  quoted  in  full  :  — 

I  f  we  must  avoid  aesamiug  special  intellectual  qualities  when  we 
speak  of  groups  of  men  within  one  country,  we  ought  to  be  doubly 
careful  not  to  do  so  without  good  reason  in  comparing  different 
nations.  So  called  national  characteristics  are  in  many  cases 
matters  of  education  and  training  ;  and,  if  I  select  one  as  an 
example,  it  is  because  it  figures  so  largely  in  public  discussions  at 
the  present  moment.  I  refer  t)  that  expedient  for  combining 
individual  efforts  which  goes  by  the  name  of  organisation.  Ai 
efficient  organisation  requires  a  head  that  directs  and  a  body  that 
obeys ;  it  works  mainly  through  discipline,  which  is  its  most 
essential  attribute.  Every  institution,  every  factory,  every  busi- 
ness establishment,  is  a  complicated  organism,  and  no  country  ever 
came  to  prominence  in  any  walk  of  lite  unless  it  possessed  the 
ability  to  provide  for  the  efficient  working  of  such  organisms.  To 
say  that  a  nation  which  has  acquired  and  maintained  an  empire, 
and  which  conducts  a  large  trade  in  every  part  of  the  world,  is 
deficient  in  organising  power,  is  therefore  an  absurdity.  Maoh  of 
the  current  self-depreciation  in  this  respect  is  due  to  the  confusion 
of  what  constitutes  a  true  organisation,  with  that  modification  of 
it  which  to  a  great  extent  casts  aside  discipline  and  substitutes 
co-operation.  Though  much  may  be  accomplished  by  co-operation, 
it  is  full  of  danger  in  an  emergency,  for  it  can  only  work  if  it  be 
loyally  adhered  to  ;  otherwise  it  resembles  a  six  cylinder  motor  in 
which  every  sparking-plug  is  allowed  to  fix  its  own  time  of  firing. 
Things  go  well  so  long  as  the  plugs  agree  ;  but  there  is  nearly 
always  one  among  them  that  persists  in  taking  an  independent 
course,  and,  when  the  machine  stops,  complains  that  the  driver  is 
ineffijient.  The  cry  for  organisation,  justifiable  as  it  no  doubt 
often  is,  resolves  itself,  therefore,  into  a  cry  for  increased  disci- 
pline, by  which  I  do  not  mean  the  discipline  enforced  at  the  point 
of  the  bayonet,  but  that  accepted  by  the  individual  who  voluntarily 
subordinates  his  personal  convictions  to  the  will  of  a  properly 
c  instituted  authority.  This  discipline  is  not  an  inborn  quality 
which  belongs  more  to  one  nation  than  to  another  ;  it  is  acquired 
by  education  and  training.  In  an  emergency  it  is  essential  to 
saccess,  but  if  it  be  made  the  guiding  principle  of  a  nation's 
aciivity,  it  carries  dangers  with  it  which  are  greater  than  the 
benefits  conferred  by  the  increased  facility  for  aivanca  in  some 
directions. 

The  lack  of  discipline— how  prominent  a  feature  is  it  in 
the  recent  history  of  this  nation  I  We  have  seen  Tt  in 
politics,  in  trade  unions,  in  commercial  circles — even  during 
the  war  it  has  been  exhibited,  especially  in  the  ranks  of 
labour.  It  is  fraught  with  danger  to  the  State,  which,  we 
grieve  to  say,  has  fostered  it  by  injudicious  legislation  in 
the  past,  and  it  has  proved  a  fatal  obstacle  to  many  a 
promising  scheme  for  co-opjration  in  trade  matters.  The 
individual  who  will  not  subordinate  his  personal  views  to 
the  decisions  of  authority,  and  stubbornly  persists  in  fol- 
lowing independent  lines,  is  the  wrecker  of  all  Budi  ho{x;s, 
us  we  have  often  regretfully  observed,  and  it  is  particu- 
larly signiticant  at  a  time  when  the  star  of  our  enemies 
appears  to  be  in  the  ascendant  that  he  is  conspicuously 
ahjent  from  their  ranks  ;  the  complete  subordination  of  the 
(terman  to  the  decrees  of  those  in  authority  is  a   matter 


of  ommon  knowledge,  and  constitutes  the  chief  strength 
of  the  nation. 

It  does  not  involve  servility — on  the  contrary,  the  pride 
of  the  (ierman  is  notorious — but  it  does  involve  self-sacri- 
fice, than  which  there  is  no  higher  quality,  and  which  is 
equally  manifested  by  our  foes.  We  would  not  follow  the 
latter  in  many  respects,  but  we  should  be  well  advised  to 
copy  such  good  qualities  as  they  possess,  and  as  Prof. 
Schuster  states,  in  an  emergency  discipline  is  essential  to 
success.  The  need  of  it  will  be  felt  not  only  during  the 
war,  but  also  in  pursuing  concerted  measures  afterwards  to 
maintain  and  advance  our  commercial  supremacy. 

But  the  author  sounds  a  warning  note,  lest  we  "  beat  the 
utilitarian  drum  too  loudly  "  ;  he  says  :  "  the  combination 
of  the  search  for  the  beautiful  with  the  achievement  of  the 
useful  is  the  common  interest  of  science  and  humanity  "  ; 
"  do  we  not  find  in  the  worship  of  material  success  the  seed 
of  the  pernicious  ambition  which  has  maddened  a  nation, 
and  plunged  Europe  into  war  ?  "  and  he  concludes  that  in 
the  struggle  which  convulses  the  world  Science  gladly  gives 
all  the  power  she  wields  to  the  service  of  the  State,  "  be- 
cause a  war  wantonly  provoked  threatens  civilisation,  and 
only  through  victory  shall  we  achieve  a  peace  in  which  once 
more  Science  can  hold  up  her  head,  proud  of  her  strength 
to  preserve  the  intellectual  freedom  which  is  worth  more 
than  material  prosperity,  to  defeat  the  spirit  of  evil  that 
destroyed  the  sense  of  brotherhood  among  nations,  and  to 
spread  the  love  of  truth." 


j^  j^  M.  Steylaers,  whose  account  of  the 

p  ^  ^  efforts  of  German  firms  to  dominate  the 
"Neutral."  electrical  field  in  Belgium,  and  whose 
reference  to  the  preparations  that  are 
being  made  for  labelling  German-made  goods  as  "  British- 
made  "  after  the  conclusion  of  the  war  are  already 
familiar  to  our  readers,  tells  us  in  our  "  Correspondence  " 
columns  to-day  how  German  lamps  are  getting  into  Spain 
as  "Swiss-made."  So  long  as  Italy  was  not  at  war  such 
lamps  were  finding  their  way  into  Spain  through  that 
country,  but  since  Italy  threw  in  her  lot  with  the  Allies  in 
their  fight  against  Prussian  oppression,  German-owned 
lamp  works  hive  commenced  operations  in  Switzerland 
whose  product  may  or  may  not  all  be  of  Swiss  manufacture 
though  it  is  allowed  to  piss  through  France  as  such. 
Oar  correspondent  not  unfairly  asks  what  we  may  expect 
after  the  war  if  such  competition  is  permitted  now.  We 
may  anticipate  that  German  firms  will  not  then  immediately 
show  a  very  burning  desire  to  mark  their  products  "  Made 
in  (iermany" — are  not  those  other  labels  mentioned  by  M. 
Steylaers  already  prepared  ? — and  more  things  may  claim  to 
be  Swiss  and  Dutch  than  are  doing  so  even  now.  Such 
matters  are  very  difficult  to  control  completely  under  prevail- 
ing conditions,  and  there  may  be  leakage  at  some  points,  but 
we  trust  that  the  French  authorities  who  have  adopted  such 
thorough  measures  in  dealing  with  enemy  companies  formerly 
owned  and  operating  in  France,  will  be  on  the  alert  and 
ready  to  confiscate  imports  of  enemy  taint. 

In  other  ways  the  enemy  has  his  agents  at  work  in  Swit- 
zerland, as  the  Renter  dispatches  from  Zurich  at  the  end 
of  .\ugu3t  showed.  It  seems  that  many  Swiss  manufac- 
turers and  wholesale  houses  are  forming  private  import 
trusts  in  such  centres  as  (ieneva,  Zurich,  St.  (!all  and  Basle, 
which  will  give  the  guarantees  that  the  Allies  have  demanded 
that  none  of  the  Allied  manufactures  that  they  are 
allowed  to  receive  shall  reach  Germany  and  Austria.  A 
vigorous  German  propaganda  is  said  to  have  been  employed 
to  defeat  this  effort  of  the  Swiss  firms,  and  it  is  gratifying 
to  observe  that  the  latter  will  not  yield  before  the  artifices 
of  the  Teuton.  The  Swiss  manufacturers  will  probably 
find  that  the  products  of  "  neutral  "  couiitriea  will  V>c  held  in 
less  suspicion  by  Allied  buyers  if  they  assist  in  the  suppres- 
sion of  (I'erman  exporting  across  Switzerland  of  manufac- 
tures which,  in  passing,  conveniently  change  their  "  place 
of  origin." 
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The  CoDsalar 
SetTice  Igrain* 


It    may    be    argued    that    these    are 
peculiarly  ill-chosen    times  for   repeating 


the  old  criticisms  of  the  British  Consular 
Service  ;  Government  Departments  are  snowed  under  with 
far  more  pressing  matters  in  these  days  of  anxiety,  and 
really  have  no  time,  even  if  they  have  the  inclination,  to 
undertake  revision  and  reorganisation  of  the  system  and 
service.  Certainly  there  is  a  good  deal  to  be  said  for  that 
attitude  ;  this  horrible  and  colossal  warfare  in  Europe  has 
placed  many  world  affairs  in  a  state  of  flux,  and  all  sorts  of 
things  are  in  the  melting-pot.  Yet  when  all  this,  and  much 
more  like  it,  has  been  said,  are  we  not  driven  to  ask  "  If 
not  now — when  ?  "  "  Afcer  the  war  "  ?  when  the  inter- 
national trade  rivalry  resumes,  and  when  it  becomes  more 
remorseless  than  ever — unless  statesmen  and  sentiment, 
trade  ententes  and  financial  conditions,  combine  to  hinder. 
Reorganisation  of  the  Consular  Service  in  the  interests  of 
British  industry,  and  along  such  lines  as  shall  not  weaken 
diplomatic  strength — this  is  not  an  undertaking  to  be  effected 
by  a  few  strokes  of  the  pen,  a  few  substitutions  of  names, 
or  a  discussion  in  the  House  of  Commons.  It  will  be  rather 
late  in  the  day  to  begin  to  deliberate  when,  as  a  nation,  we 
are,  perhaps  suddenly,  we  hope  gradually,  returning  to  the 
former  operations  of  our  industrial  life.  We  have  heard 
whisperings  of  a  something  that  the  Board  of  Trade  was 
going  to  do — that  it  actually  had  in  course  of  preparation, 
and  probably,  if  we  were  permitted  to  examine  the  archives 
of  that  Department,  we  might  be  entertained  with  interesting 
disclosures.  But  in  absence  of  anything  definite  to  guide 
us  on  that  point,  we  may  be  allowed  to  hope  that  in  these 
days  of  war  absorption  the  matter  is  not  being  left  entirely  ■ 
alone.  We  never  have  thought  that  the  Consular  Service, 
if  brought  to  the  highest  pitch  of  excellence  and  efficiency, 
should  be  expected  to  do  many  things  that  manufacturers 
and  traders  ought  to  do  for  themselves.  It  is  not  desirable 
that  it  should  be  regarded  as  a  possible  substitute  for 
private  initiative,  but  Consuls  can  help  where 
private  parties  are  helpless,  and  experience  has 
proved  that  the  Con:uls  of  competing  countries  have 
done  great  things  to  assist  the  industries  of  those  countries 
which  their  traders  never  could  have  accomplished  without 
their  aid.  One  of  the  strongest  criticisms  that  have  been 
levelled  at  the  British  Consular  system  is  that  it  compares 
unfavourably  with  the  Governmental  official  aid  given  to 
our  competitors.  Some  comments  that  appeared  in  a  recent 
issue  of  the  Chamber  oj  Commerce  Journal  have  drawn  a 
remarkable  letter  from  a  well-kaown  West-End  firm  of 
cigar  merchants  and  shippers  (Martins,  Ltd.),  relating  an 
experience  of  the  British  and  American  Consular  services. 
We  quote  :  — 

We  were  desirous  of  extending  our  business  in  various  countries 
and  we  wrote  to  the  British  Consuls  fully  explaining  our  pro- 
position and  asking  them  to  furnish  us  with  a  list  of  importers 
of  good  standing  of  our  particular  commodities.  Although  we 
approached  some  30  or  40  C  jnsuls,  the  response  was  most  meagre 
and  disappointing.  One  of  the  Consuls  who  responded  to  our 
inquiries  called  to  see  us  when  he  was  home  a  few  months  after, 
and  we  told  him  what  our  experience  had  been.  His  reply  was  : 
"Ah  !  —I'm  afraid  his  Majesty  Consuls  are  so  conscious  of  the  fact 
that  they  represent  his  Majesty,  that  they  pay  little  or  no  attention 
to  commercial  inquiries." 

Well,  being  unable  to  get  the  deured  information  from  the 
British  Consuls,  we  made  inquiries  from  the  American  Consuls, 
and  practically  every  one  of  them  responded,  and,  moreover,  gave 
us  a  lot  of  useful  local  information.  Can  we  wonder  that  British 
business  men  comp'ain  of  the  paucity  and  uninformative  nature  of 
our  Consular  reports  as  compared  with  those  issued  by  the  American 
Consular  Service  ? 

There  may  be  little  in  common  between  cigars  and  elec- 
trical manufactures,  but  we  fear  that  the  exporting  firms 
in  both  trades  will  find  themselves  generally  in  agreement 
with  this  complaint.  Not  that  all  British  Consuls  are 
inattentive  or  too  superior — we  have  ourselves  received 
letters  from  numbers  of  them  showing  their  desire  to  assist 
U3  in  certain  matters  ;  but  compared  to  what  one  would 
expect,  the  result  has  been  so  negligible  as  to  discourage  too 
confident  a  reliance  being  placed  upon  such  sources  of  assist- 
ance. Our  pages  have  of  late  borne  ample  evidence  to  the 
thorough  way  in  which  U.S.  officials  have  been  reporting  for 
the  benefit  of  American  firms  on  the  electrical  possibilities 


of  different  markets,  and  our  own  Department  might  with 
advantage  take  a  leaf  out  of  their  book  :  the  lack  of  desire 
in  America  to  engage  in  extensive  export  operations  is  more 
to  blame  for  the  relatively  small  dimensions  of  such  business 
than  is  its  Government  Commercial  Intelligence  Service. 

The  above  letter,  however,  while  it  pays  a  tribute  to 
American  excellence,  also  discloses  a  point  of  questionable 
value  from  the  American  point  of  view.  We  are  not  sure 
that  we  should  regard  it  as  quite  a  mark  of  strength  for  the 
British  Consular  service  to  lay  itself  out  to  render  assistance 
to  the  traders  of  other  countries,  though  there  may  be  very 
good  reason  in  certain  cases  for  reciprocal  relations.  We 
shall  be  quite  content  if  something  can  be  done  to  ensure  a 
more  generous  and  intelligent  commercial  assistance  being 
given  by  British  Consuls  to  British  manufacturers. 


Lead. 


The  lead  market  during  the  past  few 
weeks  has  presented  several  interesting 
features.  Oa  the  whole,  the  market  has  been  irregular, 
and  somewhat  difficult,  but  there  is  a  decided  firmness, 
although  at  one  time  the  demand  for  this  metal  was  nob 
((uite  so  active  and  prices  slipped  back  slightly.  The  factor 
which  is  mainly  responsible  for  the  present  tone  of  the 
market  is  a  lightening  of  the  stocks.  Recent  arrivals  have 
been  far  from  heavy,  and  stocks  are  becoming  more  or  less 
exhausted.  Added  to  this  the  loss  of  a  steamer  carrying 
700  tons  to  the  Tyne  has  made  the  position  more  difficult. 
Shipments  to  the  Continent,  more  particularly  to  Russia, 
continue  heavy,  and  it  seems  likely  that  the  bulk  of  lead 
arriving  during  the  next  few  months  will  be  urgently 
required  for  shipment  to  Russiu,  so  that  very  little  may  be 
available  for  the  home  market.  These  shipments  are  under 
old  contracts.  The  requirements  of  Russia  are  so 
urgent  that  it  seems  as  though  the  question  of  price  will 
scarcely  arrest  shipments,  but  recently  very  little  has 
matured  from  the  numerous  inquiries  from  this  quarter. 
Besides  Russia,  Holland  and  Sweden  have  been  in  the  market 
for  lead,  but  business  with  these  countries  is  naturally 
difficult  to  consummate. 

The  American  market  has  remained  very  firm,  and  in 
some  quarters  it  is  hinted  that  the  possibility  of  fresh 
attempts  being  made  at  manipulation  by  interests  across  the 
Atlantic  are  not  altogether  remote.  No  step  seems  to  have 
been  taken  in  the  direction  of  meeting  the  market  here,  and 
prices  in  New  York  are  now  £2  to  £.3  above  London  parity. 
The  output  in  the  United  States  is  still  very  high,  although 
naturally  consumption,  especially  for  munitions  purposes,  is 
great.  The  American  interests  in  Mexico  have  diminished 
their  smelting  activity  for  the  time  being  in  consequence  of 
the  unsettled  state  of  the  country,  but  mines  continue  to 
operate.  In  spite  of  all  the  troubles  through  which  Mexico 
has  passed,  and  is  passing,  hope  is  held  ou!;  for  the  future 
of  the  lead  smelting  industry  in  that  country.  It  is 
believed  that  the  new  attitude  assumed  by  President  Wilson 
towards  Mexico  will  produce  some  tangible  results,  and  that 
United  States  smelters  will  be  able  to  resume  active  opera- 
tion of  all  their  plauts  there  at  no  distant  date.  Mean- 
while Australian  and  Spanish  lead  is  coming  forward  in 
very  regular  quantities,  and  as  there  is  every  prospect  of  an 
increase  in  the  Australian  smelting  capacity  in  future, 
this  country  should  not  be  so  largely  dependent  upon  sup- 
plies from  across  the  Atlantic.  It  is  understood  that 
Broken  Hill  lead  is  now  being  tendered  against  due  contracts. 


Coal  Prices. — At  the  meeting  of  the  Swansea  Electric 
Lighting  and  Tramways  Committee  on  September  2nd,  the  chair- 
man. Col.  A.  Sinclair,  was  cordially  thanked  for  having  been 
instrumental  in  inducing  the  Etecutive  Committee  of  the  Muni- 
cipal Electrical  Association  to  take  up  the  queftion  of  the  exclu- 
sion of  existing  contracts  under  the  Coal  Prices  Limitation  Act 
with  the  Government.  The  result,  said  Aid.  Colvill,  was  that 
contracts  entered  into  prior  to  the  passing  of  the  Bill  would  now 
benefit  to  the  extent  of  48.  per  ton  when  the  Act  came  into  opera- 
tion next  November,  the  same  as  all  other  contracts.  Tne  Mayor 
(Aid.  Daniel  Jones)  who  proposed  the  resolution,  said  that  not  only 
Corporations  but  many  private  firms  woald  benefit  by  the  Govern- 
ment concession. 
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MATTHEW    HAMILTON    GRAY. 


For  the  second  time  within  less  than  18  months  has  the 
old  church  at  East  Wickham  been  the  scene  of  mourning 
for  the  death  of  a  member  of  one  of  the  most  beloved  and 
honoured  families  known  to  the  telegraph  and  electrical 
industry  and  profession — the  Grays  of  Silvertown.  The 
late  Robert  Kaye  Gray — whose  loss  is  still  so  sadly  felt — 
was  laid  to  rest  in  the  spring  of  last  year  ;  his  signal 
services  rendered  to  the  profession  and  industry  and  to 
many  a  good  cause  brought  him  into  some  degree  of  public 
prominence,  and  a  very  large  and  representative  gathering 
attended  at  the  family  grave  to  pay  their  homage  to  his 
memory.  Again,  on  Monday  afternoon  last,  amid  the 
changing  tints  of  early  autumn,  at  the  same  hallowed  spot,  a 
second  company  of  mourners  gathered  to  lay  to  rest  with 
honour  a  younger  son  of  the  same  household — Matthew 
Hamilton  Gray.  The  same  gentleness  and  courtesy  that 
had  marked  the  nature  and  character  of  the  late  President 
of  the  Institu- 
tion were  also 
among  the  ad- 
mirable traits 
by  which  the 
friends  of  the 
now  deceased 
brother  had 
learned  to  value 
his  acquaint- 
ance. While 
Robert's  activi- 
ties and  sterling 
qualities  thrust 
him  almost  un- 
willingly into 
the  public  gaze, 
Matthew  Ham- 
ilton, shrinking 
even  more  from 
publicity,  con- 
fined himself  to 
practical  work 
in  his  own  par- 
ticular depart- 
ments, keeping 
in  most  intim- 
ate touch  with 
all  classes  of 
men  in  the 
course  of  these 
business  opera- 
tions, making 
hosts  of  friends, 
and  never 
wearying    in 

rendering    use-  ^'''<''<'-  '■v) 

ful    service    in 

comparatively  private  channels  for  the  good  of  his  company, 
his  country,  and  for  the  welfare  of  mankind. 

Robert  was  the  eldest  and  Matthew  Hamilton  the  third, 
son  of  the  late  Matthew  Gray,  of  lOG,  Cannon  Street, 
London,  aud  Lessness  Park,  Abbey  Wood,  in  Kent— a 
fine  type  of  man  whom  those  who  knew  him  are  never 
likely  to  forget.  Both  brothers  were  educated  at  Greenock 
and  at  University  College  School,  London. 

Matthew  Hamilton  Gray  retired  from  the  active  ser- 
vice of  the  India-Rubber  Co. —  the  Silvertown  comjjany — 
about  seven  years  ago,  but  he  always  continued  to  take  a 
lively  interest  in  the  company's  various  operations.  Me 
passed  away  at  Glenquaich,  Perthshire,  on  Thursday  last 
week,  September  2ml,  at  the  age  of  Gl  years,  having  been 
Ijorn  in  Jane,  IH.'il,  at  Glasgow. 

Having  decided  to  adopt  the  profession  of  mining  engi- 
neer, he  attended  the  necessary  courses  at  .lermyn  Street, 
and  qualified  at  the  earliest  moment  as  A.R.S.M.  To 
obtain  further  experience  before  actnnlly  ])ractising,  lie 
made  a  two  years'  sojourn  in  South  America  and  the 
U.S.A.,  where  he  visited  the  most  important  copper,  silver 
and  gold  mines  ;  he  then  became  employed   in  the   ICast, 


Matthew    Hamilton   (Ikay. 


where  he  remained  some  three  years,  organising  work  in  the 
cinnabar  mines  and  collieries  in  Borneo  (Sarawak),  and 
prospecting  in  the  up-river  districts,  afterwards  visiting 
China  and  other  places.  He  then  returned  home  suffering 
from  a  severe  attack  of  fever,  and  when  he  had,  in  a  large 
measure,  recovered  from  this  attack,  he,  at  the  urgent 
request  of  his  father,  joined  the  service  of  the  India-Rubber 
Co.,  of  Sdvertown,  first  as  assistant  engineer  and  finally  as 
engineer  in  charge  of  all  submarine  cable-laying  operations 
dealt  with  by  that  company. 

As  assistant  he  aided  in  the  laying  of  the  cables  in 
Mexico  and  the  large  system  of  the  Central  and  South 
American,  the  further  link  to  Valparaiso,  besides  the 
cables  from  England  to  Spain  and  many  others.  He  did  a 
great  deal  of  pioneer  work  in  connection  with  the  Pacific 
Cable  system. 

As  chief  engineer  he  effected  the  laying  of  many  cables; 
to  mention  a  few,  the  Spanish  National  from  Cadiz  to  the 
Canaries,  the  further  link  to  Senegal,  and  the  work  of  con- 
necting Senegal  to  Brazil  across  the    Atlantic  by  way  of 

Fernando  No- 
ronha.  In  addi- 
tion, he  was  in 
charge  during 
the  laying  of 
other  Contin- 
ental connec- 
tions  with 
England,  and 
the  repairs  of 
many  cables 
throughout  the 
world,  a  not 
unimportant 
portion  of  the 
submarine  tele- 
graph  engi- 
neer's work. 

For  services 
rendered  to  life 
and  humanity 
generally  whilst 
on  expedition- 
ary work,  he 
received  presen- 
tations from  the 
English  Gov- 
ernment and 
from  the  Ger- 
man Emperor, 
and  the  Portu- 
guese Govern- 
ment presented 
him  with  the 
Order  of  Com- 
mander of  Villa 

[.I.  f.  Mncken;if,  Dinmm,  .V.f),  VicOSa. 

A  very  capa- 
ble all-round  engineer,  any  work  he  undertook  was 
invariably  carried  out  quickly  and  successfully,  and  it  is 
not  an  exaggeration  to  state  that  he  was  loved  by  all  who 
knew  him  for  his  attainments,  his  deep  reading,  and  his 
charm  of  manner  ;  he  was  generous  to  a  fault. 

He  was  a  good  linguist,  and  apart  from  the  philanthropic 
work  in  which  he  found  his  great  pleasure,  he  followed 
with  particular  interest  all  geological  and  seismological 
studies. 

"  He  was  a  man,  take  him  for  all  in  all, 
I  shall  not  look  open  hU  like  Sfrain." 


Amoni;  those  present  at  the  fanenl  at  Wiokham  Ohurch,  on  Mun- 
day  last,  were  the  following  : — Mr.  and  Mrs.  C.  11.  Oray,  Mr.  and 
Mrs.  Wm.  (Iray  and  Mifw  Gray,  Miss  MarK-arpt  (iray,  Mrs.  Cameron, 
Miss  Cameron,  LB<ly  Ann  Marsham,  Miss  Tucker,  Mrs.  Mitchell,  Mr. 
P.  V.  Luke,  Mr.  Ueorire  Todd,  Mr.  Herbert  Blyth,  Major  Robertson, 
Dr.  Davidson,  Col.  Mostyn,  Mr.  A.  S.  Johnston,  Mr.  R.  H.Heddor- 
wick,  Mr.  Stuart  Rnsscll,  Captain  H.  Bonest,  Captain  Morton,  Mr. 
,1.  .leffrny,  Mr.  E.  Ooalo,  Mr.  J.  Rymer  Jonei",  Mr.  E.  March  Webb, 
Mr.  Bailey,  Mr   H.  Alabaster,  and  Mr.  T.  E.  QatehoDsa. 
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Mr.  E.  Biymond-Barker  sends  us  the  followiner  tribute  to  the 
late  Mr.  Gray  :— "  Oa  September  2nd  died  Matthew  Hamilton  Gray, 
one  of  the  best-known  men  of  his  day  in  submarine  cable  engi- 
neerinjr  enterprise,  and,  for  many  years,  sea-poinfr  engrineer-in-chief 
under  the  administration  of  his  late  distinguished  eldest  brother, 
R  jbert  Kaye  Gray,  who  was  managringr  director  of  the  '  Silvertown  ' 
company,  and  (home)  enjtineer-in-chief  of  that  orpranisation's  sub- 
marine department.  The  news  of  'Mat'  Gray's  demise  at  Glen- 
q'laich,  in  Scotland,  must  have  come  as  a'shock  to  the  many  who 
loved  him.  It  brouprht  a  panfr  to  the  writer,  who  for  miny  years, 
at  home  and  abroad,  ashore  and  afloat,  had  regarded  his  depart- 
mental chief  with  that  loyal  devotion  naturally  induced  by  any 
personality  built  on  the  lines  of  '  Mat '  Gray  ;  and  now  to  this 
kindly  and  generous-minded  soul — who  loved  children,  and  was 
beloved  by  them — the  hitherto  Invisible  has  become  the  Visible. 
Fortunately  the  value  of  an  obituary  is  measured  by  the  sin- 
cerity of  its  tribute  to  the  departed  one  ;  not  by  the  superficial 
area  of  the  paper  it  covers.  Matthew  Hamilton  Gray,  after 
passing  through  University  College,  London,  and  other  University 
courses  of  study  on  the  Continent — specialising  in  Soience  and 
Eagineering — took  up  mining  engineering  in  B  )rneo,  where,  en- 
gaged in  arduous  work,  he  contracted  severe  malarial  illness,  which 
laid  the  seeds  of  much  intermittent  trouble  later  on.  In  this 
matter  the  writer — himself  hard  hit  by  the  results  of  illness  con- 
tracted in  Senegal — can  write  in  all  sympathy.  Regarding  the 
work  Matthew  Hnm'lton  Gray  subsequently  took  up  in  the 
Silvertown  Submarine  Department,  much  might  be  written, 
and  a  long  list  of  cable-laying  expeditions  might  be  given. 
Many  of  these  '  M.  H.  6. '  was  in  charge  of.  Later  on,  when  his 
health  began  to  fail,  he  carried  on  at  home  much  useful,  organising 
and  supervising  work,  whilst  others  took  the  cable  ships  to  sea. 
Regarding,  however,  the  work  M.  H.  G.  carried  out  or  supervised, 
is  it  not  to  be  found  in  the  engineering  libraries  in  a  shelf  full  of 
printed  volumes  ;  records  pertaining  to  the  manufacture  and  laying 
of  many  ocean  cables  in  various  parts  of  the  world  ?  A  final 
word  —  The  writer  found  in  M.  H.  G.  a  true  friend;  on  some 
occasions  of  stress,  he  m'ght  have  been  an  elder  brother.  May 
God  rest  his  soul. 


the  growiag  demand  for  efficient  industrial  lighting,  Hebsbs. 
HoLOPHANK,  Ltd.,  o(  12,  Carteret  Street,  S.W.,  have  introduced 
a  series  of  industrial  reflectors  for  local  and  general  lighting,  and 


NEW    ELECTRICAL    DEVICES.     FITTINGS 
AND    PLANT. 


A  Boiler-Cleaning  Machine. 

The  American  Consul  in  Goteborg  reports  that  an  electric 
machine  for  cleaning  steam  boilers  was  invented  about  a  year 
ago  by  Messrs.  Sandholm  and  Olsson,  of  Goteborg.  A  corporation, 
Eiektrii'ka  Pannrensnings-Bolaget,  of  Goteborg,  was  organised  by 
the  inventors  to  have  the  machine  with  necessary  accessories 
manufactured  and  to  operate  the  same.  The  electric  power  needed 
for  the  apparatus  is  small,  and,  in  comparison  with  the  old  method 
of  cleaning  boilers,  the  time  required  is  very  short. 

Robust  Switches  and  Fnses. 
A  special  line  of  knife  switches  and  fuses  of  particularly  robust 
construction,  which  should  prove  of  interest  to  central  station 
engineers  and  others,  has  been  introduced  bv  the  Electbic  and 
Genbbal  Wobks,  Ltd.,  of  15,  Victoria  St.,  S.W.  We  illustrate  a  . 
triple-pole  switch  and  porcelain  handle  fuses  of  the  type  in  question, 
from  which  it  will  be  seen  that  they  are  provided  with  porcelain 


FlO.    1. — SELF-CONTAINED   SWITCH   AND   FUSES. 


insulators  and  cast-iron  base,  thus  rendering  this  type  of  apparatus 
eminently  sui  able  for  mounting  direct  on  a  wall  or  on  ironwork, 
or  for  building  up  'skeleton"  switchboards.  This  special  adapta- 
bility will  suggest  many  uses  to  engineers,  and  the  fact  that  all 
connections  are  on  the  front  and  extremely  accessible  will  increase 
their  usefulness  in  certain  spheres. 

All  current-carrying  parts  are  dull  nickel-plated,  these  parts 
being  thus  protected  against  corrosion.  In  fact,  the  switches  are 
thoroughly  suitable  for  mounting  in  dusty  and  damp  premises. 

Uolophane   Industrial    Fittings. 

During  recent  years  marked  attention  has  been  paid  to  the 
subject  of  economical  and  suitable  factory  lighting  ;  indeed,  in 
1 9 1 3  the  Home  Secretary  appointed  a  special  committee  to  study 
this  question,  which  has  j  jst  issued  its  first  report.  Bad  or 
indifferent  lighting  must  result  in  slowing  down  the  output,  and  is 
no  doubt  responsible  for  many  accidents.     With  a  view  to  meeting 


Fig.  2. — Inddstbial  Reflectob  fob  Local  Liohtino. 

for  low  or  high  candle-power  lamps  up  to  2,000  C.P.  half-watt 
lamps. 

Fall  particulars  of  these  reflectors,  and  a  good  deal  of  useful 
information  on  the  subject,  are  contained  in  a  list  just  issued  by 


Fig.  3.— Candle-poweb  Cubve  of  Lamp,  with  and  withoct 
Shade,  shown  in  Fig.  2. 

the  firm.  The  Holophane  industrial  reflectors  are  composed  of 
scientifically  designed  prismatic  glass  shades,  over  which  alumininm 
oases  are  spun  in  such  a  manner  that  they  seal  up  both  endB_of 


Fig.  i. — Extensive  Type  Half  watt  Reflector. 

the  glass  ;  in  the  result,  excellent  reflecting  properties  are  obtained, 
and  as  both  inside  and  outside  surfaces  are  smooth,  they  are  easy 
to  clean  and  maintain  in  efficient  condition. 

We  illustrate  in  figs.  2  and  3  one  of  the  firm's  reflectors  for  local 
lighting,  and  photometric  curves  for  the  same. 


Fig   5.— Candle-poweb  Corves  of  Lamp,  with  and  without 
Shade,  Shown  in  Fig.  4. 

Figs.  4  and  6  similarly  illustrate  an  "extensive"  type  of 
reflector  to  use  with  half-watt  lamps  in  the  general  lighting  of 
factories. 
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ELECTRIC    REMOTE     INDICATORS    FOR 
RIFLE    RANGES. 


Attempts  have  occasionally  been  made  to  employ  electrical 
apparatus  in  rifle  ranges  for  signalling  the  value  of  each  shot, 
but  the  arrangements  so  far  devised  have  usually  been  of  a 
rather  rudimentary  description,  and  could  be  used  only  in 
conjunction  with  the  usual  mechanical  indicators. 

The  Marksmen's  Society,  of  Spandau,  near  IJerlin,  just 
before  the  outbreak  of  war  took  a  decisive  step  in  this 
direction,  by  having  all  its  rifle  ranges  fitted  with  electric 


similar  system,  and,  being  protected  by  a  glass  plate,  cannot 
be  interfered  with  by  the  marksman. 

With  each  new  reading  marksmen  are  advised  by  a  short 
acoustic  signal  given  by  an  electric  buzzer,  at  the  trans- 
mitter and  receiver,  which  is  readily  distinguished  from  the 
bell  signals  employed  for  other  purposes.  At  the  marksman's 
post  and  on  the  desk  of  the  secretary  seated  behind  him, 


Fig.  1.— Rifle  Ranges  at  Spandau. 

remote  indicators  on  the  Siemens  system.  The  installa- 
tion, which  was  supplied  by  the  Siemens  Co.,  ofl'ers  a 
number  of  novel  features,  and  may  be  briefly  described. 
y.  The  Society  owns  extensive  shooting  grounds,  comprisino' 
three  300-m.,  12  175-m.,  and  two  100  m.  ranges,  and  one 
of  35  m.  Each  range  is  fitted  with  a  transmitter  and  a 
receiver,  serving  to  signal  the  number  of  the  rings  hit  each 
time.  Each  of  these 
apparatus,connected 
together  by  electric 
cables,  possesses  a 
scale,  the  23  divi- 
sions of  which  bear 
the  inscriptions  0, 
l,i2,  3,  .  .  .  ..  20, 
"telephone"  and 
"  stop."  The  trans- 
mitter is  installed 
to  the  left  of  the 
target,  between  the 
guide  bars  of  two 
contiguous  targets 
(fig.  2),  there  being 
no  need  to  provide 
any  special  room  for 
it,  as  in  connection 
with  previous  instal- 
lations. The  re- 
ceiver is  arranged  at 
the  firing  point,  to 
theleftof  the  marks- 
man (fig.  .".),  and 
is  readily  read  and 
checked  by  the 
latter,  as  well  as  liy 
the  secretary  seated 


immediately  behind  him.  Ilach  transmitter  and  receiver 
comprises  an  index  fitted  with  a  handle,  which  is  easily 
adjusted  by  hand,  the  pointer  and  handle  of  the  transmitter 
being  connected,  in  the  interior  of  the  casing,  with  an  adiust- 
ing  urrangf'inciit  rrscmbling  a  small  electric  motor  (fig.  1), 
which  ensures  perfect  agreement  in  the  readings  of  the  two 
apparatus.      The  index   of    the   receiver   is  shifted   bv  a 


Fig.  3  — Fibing  Point,  Showing  Receivebs. 

there  are  push  buttons  actuating  simultaneously  the  buzzers 
of  the  transmitter  and  receiver,  which  are  distinguished  by 
their  different  timbre. 

The  installation  further  comprises  a  telephone  plant. 
Watertight  telephones,  arranged  in  the  passage-way  of  each 
range,  are  connected  up  to  an  indfcator  switchboard  installed 
in  a  special  cabin,  whence  each  telephone  is  readily  called. 

In  order  to  get  a 
connection  with  his 
marksman,  the  man 
entrusted  with  the 
operation  of  the 
transmitter  has  only 
to  adjust  the  index 
of  the  latter  to  the 
division  "  tele- 
phone," thus  causing 
the  receiver  index 
to  take  up  imme- 
diately the  same 
psition,  and  advis- 
ing the  marksman 
that  he  is  wanted 
on  the  telephone. 
The  telephone  plant 
has  been  designed  on 
the  central-battery 
system,  the  battery 
being  installed  so 
as  to  be  protected 
against  atmospheric 
influences.  Thelele- 
phone  apparatus  are 
joined  together  by 
means  of  armoured 
cables. 
The  installation  works  a.s  follows  ;  — .\ftcr  taking  up  his 
post  at  the  tiring  point  and  firing  his  shot,  the  marksman 
presses  down  the  push  button  on  his  left,  thus  actuating 
the  buzzers  of  his  receiver  and  transmitter  and  calling  the 
attention  of  the  operator.  The  latter  looks  for  the  mark 
left  on  the  target  by  the  shot  just  fired,  pointing  out  with 
a  small  rotl  the  section   in  which   this  mark   is  found  (top. 


,— Tlt\Nr<MIITKHS    AT   THE    BlTTl^. 
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bottom,  right  or  left).  Having  then  taken  down  the  target, 
he  adjusts  the  transmitter  index  to  the  number  of  the  ring 
hit  by  the  marksman.  While  he  is  shifting  this  index,  the 
electric  buzzers  of  the  transmitter  and  receiver  are  sounded 
simultaneously,  and  the  receiver  index  takes  up  the  same 
position  as  that  of  the  transmitter.  The  operator  finally 
pastes  some  paper  on  the  mark  made  by  the  bullet,  after 
which  the  target  is  ready  for  another  shot. 

The  first  cost  of  this  electrical  outfit  is  in  most 
cases  more  than  made  np  for  by  the  saving  of  ground 
and  accommodation.  Operating  expenses  are  extremely 
low.  At  Spandau,  three-phase  current  at  220  volts,  50 
cyles,  is  available  for  feeding  the  apparatus,  thus  allowing 
a  very  simple  type  of  alternating-current  indicator  to  be 


Fig.  i. — Mechanism  of  Teansmitter. 

used.  The  18  shooting  ranges  are  arranged  in  six  groups 
each  of  three,  and  as  each  group  has  aa  armoured  under- 
ground cable  of  its  own,  any  breakdown  in  operation  wUl  be 
limited  to  the  three  ranges  of  a  given  cable.  Each  group 
communicates  with  the  electric  mains  through  a  transformer 
stepping  down  the  pressure  from  220  to  55  volts.  The  con- 
sumption of  pjwer  of  each  transmitter-receiver  set  is  about 
28  watts. 

An  additional  advantage  of  the  electrical  indicator  is  the 
possibility,  as  brought  out  by  actual  experience,  of  shooting 
at  a  rate  50  per  cent,  higher  than  usual,  which  is 
especially  important  on  the  short  winter  afternoons. 


AMERICA    AND    ELECTRICAL    EXPORT 
TRADE. 


In  its  last  Session  the  United  States  Congress  pasted  legisla- 
tion setting  up  a  Federal  Trade  Commission.  The  pro- 
ceedings of  that  organisation  have  lately  had  direct 
reference  to  the  future  possibilities  for  American  electrical 
manufactures  in  foreign  markets.  A  very  entertaining 
account  of  statements  made  by  leaders  of  U.S.  electrical 
industry  when  appearing  before  the  Commission,  appears  in 
the  Electrical  Review  and  Western  Eleclrician  (Chicago)  for 
August  14th.  The  writer  of  the  report,  Mr.  Waldon 
Fawcett,  begins  by  quoting  a  statement  by  Mr.  E.  M.  Herr, 
of  the  Westinghouse  Electric  and  Manufacturing  Co.,  to  the 
effect  that  the  American  Home  Market  has  been  so  good 
that  little  attention  has  hitherto  been  devoted  to  the 
exploitation  of  foreign  business.  "  Now  we  are  suffering 
for  it."  It  is  recognised  that  the  volume  of  that  business 
is  insufficient  to  even  up  the  fluctuations  in  domestic 
business  which  are  inevitable.  Mr.  Herr  mentioned  that 
out  of  a  total  Westinghouse  business  of  between  £5,000,000 
and  £6,000,000,  something  above  £600,000  (10  per  cent.) 
was  foreign.  During  the  past  six  months,  while  things 
have  been  disturbed  in  South  American  territory,  one  of 
Mr.  Herr's  assistants  (Mr.  Townley)  has  made  a  tour  of  in- 
vestigation throughout  the  entire  South  American  Continent, 
for  he  believes  that  his  company  ought  to,  and,  under 
proper  conditions,  he  thinks  it  could,  do  a  very  much  larger 
trade.  What  Mr.  Herr  finds  to  be  most  pressing  is  the 
ability  to  get  proper  financial  connections   in   the  South 


American  countries,  and  better  transportation  opportunities. 
"  We  are  considerably  handicapped  in  the  matter  of  finance, 
but  .  .  .  that  is  being  remedied "  by  the  recent 
exploitation  in  Sjuth  American  countries  of  U.S.  branch 
banks,  whose  help  is  destined  to  be  very  useful.  Mr.  Herr 
added  that  his  company  (in  America)  did  very  little 
export  business  to  Europe,  considerable  to  Africa,  but 
very  little  to  South  America.  The  Westinghouse 
interests  were  represented  by  companies  in  Europe — 
British,  French  and  Italian.  They  did  not  compete 
with  those  companies.  The  American  company  had  here- 
tofore handled  the  South  American  countries,  and  the 
British  company  had  had  representatives  there.  "  You 
might  say  it  was  comf  etition,  because  they  sold  goods  and 
we  sold  goods  in  the  same  territory.  Of  course,  we  were 
very  close  to  their  representatives."  They  would,  of  course, 
have  very  great  interest  in  co-operating  with  their  foreign 
companies,  and  it  might  be  possible  under  proper  conditions 
that  they  could  co-operate  with  other  electrical  manufac- 
turers. The  importance  of  this  matter  lay  in  the  fact  that 
their  foreign  competitors  liad  no  restrictions  whatever  in 
that  respect,  and  the  American  company  were  meeting  very 
drastic  conditions  as  to  prices  from  German,  French  and 
British  electrical  competition.  The  Germans  were,  perhaps, 
their  most  severe  competitors  in  South  America  up  to  the 
outbreak  of  war. 

British  and  French  manufacturers  were  there  also  in 
competition,  but  the  American  company  had  suffered  most 
from  German  competition.  Mr.  Herr  feels  that  the  Germans 
have  a  great  deal  more  assistance  in  the  arrangements 
that  they  can  make  under  the  law  than  Americans  have, 
and  he  thinks  that  this  is  a  field  where  the  American 
manufacturers  can  be  very  greatly  helped.  "That  has  got 
to  be  done  with  due  regard  for  the  possibility  of  these 
foreign  competitors  of  ours  establifching  agents  and  sub- 
branches  in  our  country  to  enable  them  to  get  into  any 
organisation  or  arrangements  that  might  be  made  for 
American  manufacturers.  It  might  work  to  our  very  severe 
detriment."  In  Mr.  Herr's  estimation  America's  very 
greatest  interest  in  foreign  trade,  aside  from  the  mere 
broadening  of  the  field  and  extending  the  business,  is  the 
evening  up  of  the  load  upon  the  factory. 

It  ia  very  difficult,  and  very  expensive,  to  administer  a  mannfac- 
taring  buainess  under  constant  fluctuation  of  that  business. 
During  the  times  of  depression  our  overhead  expenses  naturally 
eo  on  in  very  large  volume  ;  and  the  costs  necessarily  go  ap.  It 
is  extremely  advantageous  to  have  a  business,  as  the  foreign  busi- 
ness in  our  line  has  been  heretofore.  When  we  are  depressed  here 
our  foreign  buainess  tends  to  even  up  the  load  upon  our  manufac- 
turing facilities.  It  tends  to  keep  our  employes  more  steadily 
employed,  and  enables  us  to  produce  our  goods  at  better  costa  than 
we  could  possibly  do  if  we  had  that  kind  of  a  load  to  even  up  and 
did  not  have  our  foreign  trade  to  help  us. 

Some  members  of  the  Federal  Trade  Commission  appeared 
to  be  under  the  impression  that  American  electrical  exports 
consisted  largely  of  supplies  rather  than  of  extensive  installa- 
tions, and  Mr.  Waldon  Fawcett  in  his  article  states  that  this 
erroneous  impression  was  corrected  by  Mr.  Herr,  who 
explained  that  in  addition  to  doing  a  supply  business  his  firm 
furnished  large  equipments  of  all  kinds  in  South  America 
and  Africa.  He  spoke  of  the  excellent  reputation  of 
American  electrical  goods  for  quality — "  we  are  frequently 
specified  as  against  foreign  competition,"  but  other 
countries 

cut  the  price  on  ua  so  severely  and  are  able  to  produce  goods  and 
enter  combinations  (entering  the  market  in  ways  that  are  very 
much  to  our  disadvantage)  so  that  we  find  it  very  difficult  to 
negotiate  these  high  class  products  when  produced  in  competition 
with  them.  The  financing  of  large  projects  through  German 
and  British  financiers  has  affected  us  very  seriously,  of  course,  but 
there  are  still  other  agencies. 

Mr.  Herr  went  on  to  disclaim  any  personal  knowledge  of 
the  reported  purchase  ■  by  the  Siemens-Schuckertwerke 
people  of  the  plants  of  competitors  in  Italy  and  France, 
and  he  was  unable  to  give  first  hand  information  concerning 
the  operation  of  the  German  electrical  cartels. 

We  get  the  information  that  they  are  able  to  exploit  by  means 
of  the  assistance  not  only  of  combinations  among  themselves,  but 
alsD  by  direct  Government  asaiatance.  They  are  favoured  in  their 
export  trade  aa  againat  their  domeatic  trade  due  to  freight 
discriminations,  &c. 

It  is  the  need  of  proper  financial  connections  that  Mr, 
Herr  appears  to   regard   as  of  great  import.ince : — "  We 
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are  extremely  handicapped  in  almost  every  foreign  country 
by  the  lack  of  financial  information  available."  His  own 
company  had  not  adopted  any  methods  in  foreign  trade  since 
the  war  that  were  particularly  different  from  those  employed 
before.  In  some  few  cases  cu  »tomers  were  caught  and  could 
not  get  their  goods,  largely  owing  to  the  depression  in  South 
American  territory. 

Mr.  Calvert  Townley,  of  the  same  company,  and 
already  named  above,  was  able  to  give  the  Commission 
interesting  and  up-to-date  information  as  a  result  of 
his  South  American  trip.  He  declared  that  Latin- 
American  markets  were  closed  to  a  considerable  share  of 
Yankee-made  electrical  goods,  for  two  reasons.  One 
explanation  was  that  a  large  share  of  public  utility  enter- 
prises was  financed  by  European  capital,  and  consequently 
orders  for  equipment  went  to  European  firms.  The  other 
explanation  lay  in  the  leakage  of  information,  "due  to  the 
circumstance  that  the  banks  through  which  American  firms 
must  do  business  were  conducted  by  foreigners,"  and  Mr. 
Townley  referred  to  reports,  generally  current — but  un- 
vouched  for  by  himself — to  the  effect  that  German  banks 
in  South  America  copied  American  bills  of  exchange  and 
invoices,  with  the  result  that  the  information  thus  gleaned 
as  to  American  competition,  prices,  &c.,  was  quickly  placed 
in  the  hands  of  German  firms.  Mr.  Townley  sees  difli- 
cnlties  in  the  way  of  common  selling  agencies  abroad,  and 
the  chief  of  these  is  the  difficulty  of  arranging  combinations 
between  producers  of  high-grade  and  low-grade  products. 
He  fears  that  the  high-grade  manufacturers  might  refuse  to 
go  in.  He  does  not  think  that  there  would  be  objection  to 
such  a  pooling  of  sales  machinery  in  certain  lines,  and  he 
cited  as  an  example  the  incandescent  lamp  business,  there 
being  on  the  market  many  lamps  of  high  grade  but  different 
in  quality — a  state  of  affairs  which  affords  no  objection 
to  all  the  lines  being  handled  by  one  representative. 
He  summed  up  his  opinion  of  the  South  American 
electrical  market  in  one  sentence  thus  :  "  Generally  speak- 
ing, electrical  equipment  follows  the  investment." 

Mr.  Maurice  Coster,  export  manager  for  the  Westing- 
house  Co.,  furnished  the  Trade  Commission  with  inside  facts 
about  the  export  trade  in  electrical  goods  to  Russia,  South 
America,  &c.  One  of  his  most  interesting  disclosures  was 
.  with  respect  to  German  competition  in  South  America  : — 

The  Germans  have  been  able  to  reduce  their  aellinfr  expensea  by 
making-  agrreements  bstween  themselves  as  to  the  territory  to  be 
exploited.  Fjr  instance,  a  few  years  ago,  we  would  hardly  ever 
meet  any  German  competition  in  the  Argentine  except  that  of  the 
A.E.G.  Co.  On  the  other  hand,  in  Chile  we  would  have  nothing 
but  the  Siemens-Sjhuckertwerke  competition,  whereas  we  would 
find  all  the  leading  American  electrical  companies  competing  with 
each  other  in  Argentina  and  Chile. 

By  reducing  their  selling  expenses  thi  Germans  have  been  able 
to  sell  cheaper  apparatus.  I  think  if  we  were  to  go  toourpriacipal 
competitor  in  this  country  and  make  such  an  agreemsnt  we  might 
ba  called  to  task  on  the  ground  that  we  were  moving  agtCinst  the 
provisions  of  the  Sherman  Act.  We  should  like  to  make  such  an 
agreement  because  South  America  is  an  immense  field.  It  can 
easily  be  divided  up.  In  Brazil,  for  instance,  there  is  a  very 
decided  pro-American  feeling.  We  do  not  need  to  meet  German 
competition  in  Brazil — not  always.  On  the  other  hand,  in  the 
Argentine,  where  there  is  so  much  German  and  Eaglish  and  Italian 
capital,  we  absolutely  have  to  meet  competition. 

Mr.  Walter  C.  Fish,  of  the  General  Electric  Co.,  discussed 
especially  the  labiur  equation  in  the  electrl(;dl  industry  with 
reference  to  its  effect  upon  foreign  trade.     He  said  :  — 

A  great  many  people  think  there  is  no  nation  so  industrially 
I  Hicient  as  we  are,  but  I  am  sorry  to  say  that  is  not  so.  There  are 
portions  of  Europe  fully  as  efficient  as  we  are  and  paying  one-half 
the  wages.  This  brink's  to  my  mind  the  question  of  not  only 
obtaining  foreign  trade  but  of  subsequently  retaining  it.  I  haven't 
the  slightest  doubt  that  we  are  going  to  get  more  of  it.  Especi- 
ally will  we  get  foreign  business  where  the  per  cent,  of  labour,  so 
to  speak,  in  the  value  of  the  product  is  comparatively  small.  Our 
start  in  increa«ing  foreign  business  will  be  along  such  lines. 

He  advocates  selling  combinations  among  firms  operating 
in  the  foreign  field  for  the  purpose  of  cutting  down  general 
expenses  and  likewise  to  prevent  business  houses  from 
"  needli'ssly  knifing  each  other."  ?'urtlicrmore,  he  urges 
"  playing  up  to  the  coming  generation  "  by  establiKliing 
trade  schools  and  apprentice  systems.  He  protests,  how- 
ever, that  the  industry  cannot  afford  the  restriction 
of  output  which  is  to-day  mnnifcRt  in  many  direc- 
tions, supposedly  due  to  the  influence  of  labour  leaders, 
.Vc.     "Our  coats    in    this  country,"   concluled  Mr.    Fish, 


"  must  be  as  low  as  possible — and  fair  at  the  same 
time — if  we  are  to  have  any  show  whatever  where  labour 
constitutes  an  appreciable  part  of  the  value  of  the  product 
to  be  exported.  I  am  familiar  with  the  costs  in  many 
European  countries  of  articles  quite  similar  to  those  which 
I  chance  personally  to  manufacture,  and  I  tell  you  we  cannot 
afford  to  go  backward." 

Several  firms  in  the  electrical  field  that  have  not,  indi- 
vidually, any  need  for  common  selling  agencies,  have 
declared  for  them  to  the  Trade  Commission  on  the  theory 
that  such  sales  facilities  abroad  would  aid  the  smaller  con- 
cerns in  the  industry. 

Combination  with  competitors  to  work  out  problems  in 
connection  with  specifications  is  the  need  of  the  hour. 

Mr.  Everett  Morss,  president  of  the  Simplex  Wire  and 
Cable  Co.,  said  : — "  If  we  are  going  to  make  a  real  drive  for 
export  it  might  be  necessary  for  us  to  make  a  combination 
in  some  way  with  a  number  of  our  competitors  in  order  to 
work  out  the  question  of  specifications.  Practice  in  Europe 
is  quite  different  from  whit  it  is  here.  We  have  in  many 
instances  got  to  change  the  point  of  view  of  the  foreigners 
before  they  will  take  our  goods  and  combination  is  neces- 
sary to  educational  work— to  overcome  prejudice." 

If  Mr.  Morss  were  to  study  the  "  leading  English  elec- 
trical trade  journals"  he  would  find  that  making  the 
market  to  meet  the  goods,  instead  of  the  goods  to  meet  the 
market,  had  been  one  of  the  great  failings  for  which  expert 
observers  have  condemned  British  traders. 


CONVERTIBLE    COMBUSTION   ENGINES. 


(.Abstract  of  paper  read  by  Alan  E    L.  Choklton,  before  the 

IKSTITUTION    OP    MECHANICAL  EnQINBKES.) 

It  is  not  the  object  of  this  paper  to  advance  the  claims  of  either 
the  gas  or  the  oil  engine,  but  rather  to  direct  attention  to  the 
possibilities  of  a  convertible  engine  designed  to  use  advan- 
tageously both  gas  and  oil.  In  surveying  the  problem  in  general, 
one  might  at  first  sight  say  that  the  combustion  engine  most  ready 
tj  work  on  d  ffering  fuels  would  be  of  the  self-ignition  type,  with 
a  cycle  approximating  to  that  of  constant  pressure,  in  which  the 
heat  of  compression  is  always  sufficient  to  ignite  the  incoming  fuel, 
whether  solid,  liquid,  or  gaseous,  and  the  only  change  necessary 
in  going  from  liquid  to  solid  would  be  in  the  fuel-injection  device. 
In  practice,  however,  owing  to  the  difficulty  with  solid  fuel 
injection,  such  a  type  would  not  prove  workable,  and  even  when 
the  fuel  is  first  gasified  the  results  do  not  justify  the  complication. 
The  problem  is  better  met  by  trying  to  combine  known  types  for 
gas  and  oil  in  which  good  results  are  obtained  at  the  present. 

In  the  normal  engines  for  both  gas  and  oU,  the  chief  difference 
lies  in  the  degree  of  compression.  Thus  the  compression  of  a 
modern  gas-engine  using  coal  as  its  basis  fuel  may  vary  from 
90  lb.  per  eq.  in.,  when  using  coke-oven  gas,  to  150  lb.  per 
sq  in.  for  producer  gas  (ind  even  higher  if  waste  gases  are 
used  from  blast-furnaces,  itj.).  For  the  liquid  fuel  engine, 
nsing  crude  or  residual  oils,  the  compression  pressure  may  exceed 
500  lb.  per  sq.  in.,  as  in  the  case  of  a  Diesel  engine  using  taroil,  but 
may  be  considerably  less  if  the  temperature  of  ignition  is  obtained 
by  uncooled  surfaces,  or  if  auxiliary  or  pocket-firing  ia  used. 

As  between  500  and  l.'>0  lb.  there  is  a  great  gap,  the  tendency  is 
for  practical  reasons  to  combine  the  lower  compression  oil-engine 
and  the  ^higher  compression  gas-engine,  and  thus  deal  with  a 
smaller  compression  pressure  range.  The  desirable  characteristics 
of  the  convertible  engine  are  ;  —Simplicity  and  reliability  ;  economy 
should  bo  high  for  each  fuel ;  first  cost  as  little  as  possible  above 
that  of  the  standard  engine  for  each  fuel  ;  eai^y  convertibility  ;  ae 
nearly  as  possible  the  same  power  developed  for  each  fuel. 

The  consideration  of  the  subject  may  be  more  clearly  under- 
taken by  divi  liag  the  types  of  engines  in  use  into  three  groups, 
with  further  subdivisions,  due  to  peculiarities  of  design  : — 

1.  Eogines  of  low  compression  and  low  power. 

2.  Engines  of  high  compression  and  higher  power. 

3    Engines  of  medium  comprcBsion  and  higher  power. 

(iroiip  1. — As  an  example  of  the  first  group,  we  may  take  an 
ordinary  motor-car  engine,  having  a  compression  up  to  90  lb.  per 
sq.  in.,  which,  with  slight  modifioitions,  will  run  on  :  — 

(«)  Petrol  or  bonzilo. 

(h)  Good  paraffin  with  an  exhaust-heated  carburetter. 

((•)  Town  gas. 

((V)  Producer-gas  made  from  coal  or  waste  combustible 
m  ttcrials. 

lo  is  designed  for  and  works  best  on  petrol  :  fairly  well,  how- 
ever, but  not  so  economically,  on  town  gas  ;  it  rrquirrs  very  good 
paraffin;  and  is  not  efficient  at  the  low  compression  with  producer- 
gas. 

To  go  further  and  extend  the  range  of  fuels,  to  use  a  commoner 
paraffin  or  a  good  brand  of  crude  oil,  means  must  be  provided 
whereby  more  hrnt  in  available  for  the  ignition  and  combustion 
of  the  oil,  and  this  can  ho  conToniontly  done  hy  the  addition  of  an 
uojvrketod  portion  to  the  cylinder  cod,  when  the  engine  become* 
of  the  hot-bulb  typo.    A  change  of  parts  for  anoh  an  engine  dow 
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not  present  any  difficnltied,  and  these  can  be  readily  made  to  ffive 
with  any  adjastments  of  compression  necessary  for  the  produoer- 
Kas  the  frreater  heat  required  for  ignition  and  combustion  of 
the  oil.  The  pas  fittings  are  provided  with  electric  ignition,  also 
suitable  when  petrol  is  used,  whilst  the  paraffin  and  good  crude 
oil  would  be  self-ignited  by  the  hot  bulb. 

Comparative  commercial  results  obtained  from  an  engine  lately 
built  with  success  to  work  on  all  usually  available  fuels,  for  small 
powers,  are  as  follows  : — 

Com-  Maximum 

pcesjioQ.         pressure. 
ParafBnoil        ...         55  210 

Producer  gas     ...        90  2o0 

Group  2.— This  group  is  represented  by  the  Diesel  engine,  with  a 
compression  of  over  500  lb.  per  eq.  in.,  when  using  tar  oils  (unless 
an  ignition  oil  is  used).  As  the  maximum  compression  for  gas 
(.in  the  normally  used  type  of  engine)  does  not  exceed  150  1b.  per 
sq.  in.,  it  will  be  readily  seen  that  there  are  considerable  mechanical 
difficulties  in  building  an  engine  in  which  both  of  these  com- 
pressions can  be  obtained,  with  a  reasonable  amount  of  modifica- 
tion.     Farther,  the  Diesel  engine  has  an  expensive  high-pressure 


M.E.P. 
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Fig.  1. — Engine  Indicatob  Diaoeams. 

air-pump,  which  is  unnecessary  for  the  ordinary  type  of  gas  engine. 
Apart  from   the  mechanical   difficulties,  we  may  compare  the 
commercial  possibilities  of  this  type,  the  oil  and  gas  sides  being  as 
follows  for  engines  of  the  same  cylinder  dimensions  : — 

Com-  Abnormal  Approx.  b.th.u. 

pieesion.  max,  pressure.       M.E.P.  per  b.h  p. -hour. 

Oilengine         ...         600      Over  1,000     100-110  lb.  8,000 

Gas  engine         ...         150  600  801b.  8,500 

These  figures  show  how  incompatible  the  two  designs  are,  for 
they  illustrate  that  the  Diesel  structure  must  be  built  twice  as 
strongly  for  the  very  high  maximum  possible  pressure,  due  to  the 
fuel  valve  sticking,  &c.  The  higher  M.E.P.  used  is  some  compen- 
sation for  this  extra  cost  and  weight.  The  mean  cylinder  pressures 
reveal  a  still  further  disadvantage  when  the  gas  conversion  is  con- 
sidered, for  there  is,  besides  this  high  first  cost,  a  reduced  power, 
owing  to  working  at  a  lower  M.E.P.— 80  as  against  100-110  lb.  per 
sq.  in.  A  convertible  engine  on  these  lines  does  not  seem  a 
commercial  possibility. 

Group  3.— Engines  with  a  moderate  compression  suitable  for 
developing  higher  powers.  The  range  of  the  compression  of  these 
engines  lies  in  between  that  of  Groups  1  and  2,  and  usually  is 
from  150  to  300  lb.     The  compression  of  160  lb,  is  suitable  for  most 


Fig.  2.— Ruston  Co.nveetible  Engine. 

forms  of  producer-gas,  but  it  is  not  usually  exc3eded,  for  the 
reason  that  pre-ignition  of  the  compressed  charge  is  more  pre- 
valent in  very  high  compression  gas-engines.  On  the  other  hand, 
it  ia  necesssary  for  all  compressions  below  self -ignition  com- 
pression, as  in  the  Diesel,  to  employ  some  auxiliary  means  to 
obtain  the  necessary  height  of  temperature  for  the  proper  com- 
bustion of  the  residue  oil.  Normally,  the  additional  heat  is 
obtained  by  an  un jacketed  surface  or  combustion  bulb  at  the 
cylinder  end.  For  the  lower  compression,  such  as  150  lb.,  a  satis- 
factorily running  oil-engine  is  obtained  ;  the  economy,  however,  is 
not  quite  so  high  and  the  range  of  fuel  not  so  fully  extended. 

The  various  devices  employed  in  and  around  the  question  of 
temperature,  compression,  and  convertibility  of  this  group  of 
engine,  may  ba  considered  by  subdividing  it  under  the  following 
heads:  — 

(a)  Engines  working  with  a  compression  not  exceeding  1,")0  lb. 
both  for  oil  and  gas,  and  which  may  employ  pocket-firing  with  or 
without  air-injection  for  one,  and  electrical  ignition  for  the  other, 
or  some  combination,  the  smaller  compression  not  involving 
material  mechanical  change  of  the  parts. 

(i)  Engines  working  with  a  higher  compression  for  oil  than 
gas,  involving  some  modification  of  the  combustion  chamber  by 
substitution  of  a  part  for  oil  as  against  a  part  for  gas  ;  otherwise 
maintaining  the  simplicity  of  both  types. 


(f)  Engines  obtaining  the  necessary  change  from  gas  to  oil  by 
temperature  control  of  the  air  charge,  together  with  alteration  of 
the  valve  settings. 

00  Engines  employing  the  super-compression  of  Dr.  Dngald 
Clerk,  to  control  effectively  thereby  the  compression  required  for 
either  fuel.     (Final  ignition  temperature  by  other  means.) 

Under  subdivision  («)  there  is  a  large  number  of  engines  which 
are  used  only  for  oil,  but  which  might,  without  material  altera- 
tion, become  effective  in  the  use  of  gas,  although  the  whole  com- 
bination is  not  as  efficient  as  the  highest  individual  member.  As 
an  instance  of  this  division,  there  is  the  two-cycle  Bolinder  engine, 
at  present  only  used  for  oil,  although  originally  used  by  Day  for  gas. 
When  made  with  a  stepped  piston,  with  uncooled  cylinder-head 
replaced  by  a  water-cooled  one,  a  gas-engine  for  small  powers  is 
more  or  leas  effectively  obtained. 

For  larger  powers  it  is  usual  to  separate  the  air  and  gas  in  the 
pump,  and  the  engine  becomes  therefore  not  quite  so  simple  a 
proposition  to  change  over  from  the  use  of  oil  to  the  use  of  gas. 
In  the  four-cycle  engine,  the  change  from  oil  to  gas  involves  an 
exchange  of  the  un  jacketed  part  of  the  combustion  head  for  that  of 
a  gas  type,  with  electrical  ignition. 

A  variation  of  this  type,  employing  air-injection  for  the  fuel, 
combined  with  pocket-firing  for  the  ignition  of  the  charge, 
secures  considerable  economy  when  used  with  oil. 

In  considering  division  (Jj),  a  comparison  of  its  possibilities  for 
engines  of  the  same  cylinder  dimensions  is  as  follows  ; — 

Com-        Abnormal  b.tu.u. 

pression.  max.  pressure.    M.E.P,  per  b.h  r.-taour, 

Oil  engine         ...     250/280  600  80  8,100 

Gas  engine        ...         150  600  80  8,500 

It  will  be  seen  that  the  outputs,  &c.,  bear  a  great  similarity. 

Further,  the  diagrams  actually  taken  with  oil  and  gas  are  very 
similar  (fig.  1). 

The  possibilities  of  this  type  of  engine  appear  to  be  very  great,  and 
an  engine  of  the  kind,  made  in  coneiderable  numbers,  is  shown  in 
figs.  2-4. 

The  only  change  involved  in  converting  from  oil  to  gas  lies 
around  the  combustion  bulb  of  the  oil  engine,  in  which  the  fuel  oil 
is  injected,  and  in  the  change  from  an  oil-type  to  a  gas-type  piston. 

Group  ((•). — The  use  of  the  arrangements  grouped  in  this 
division  may  be  said  to   be  one  of  mechanical  and  constructional 


Fig.  3.— Abbanged  foe  Oil.   Fig.  4.— Abranged  fob  Gas. 

convenience,  for  they  can  hardly  be  defended  on  the  score  of 
efficiency.  In  one  method  the  jacket  of  the  cylinder  cover  or 
breech-end  is  formed  to  withstand  a  pressure,  and  is  worked  in  the 
manner  of  a  boiler.  The  increased  heat  is  impressed  in  the  charge 
of  air  during  the  compression  stroke  to  raise  the  temperature 
sufficiently  to  afford  ignition.  This  arrangement  thus  replaces  the 
hot  bulb  or  unjacketed  end  of  the  cylinder.  It  has  some  advan- 
tages, in  that  it  ia  perhaps  more  controllable,  and  the  steam  gene- 
rated may  be  used  for  some  useful  purpose,  perhaps  in  conjunction 
with  an  exhaust-heated  boiler  for  an  auxiliary  steam  cylinder  on 
the  main  engine.  The  water  injection  of  some  hot-bulb  engines  is 
also  done  away  with.  This  type  of  engine  is  unusual  in  practice. 
When  in  use  as  a  gas  engine,  such  a  convertible  engine  would  have 
to  dispense  with  the  pressure-jacket  temperature  when  using  the 
lower  compression  and  temperature  needed  for  such  an  engine. 
The  valve-setting  of  an  engine  may  be  modified  to  give  suitable 
compressions  for  oil  and  gas  ;  this  can  be  worked  in  conjunction 
with  the  temperature  arrangement  just  described. 

Gnmp  (rf). — The  Clerk  super-compression  engine  is  a  much  more 
suitable  and  promising  type  for  dealing  with  the  variable  com- 
pression problem  of  the  convertible  engine.  In  this  engine 
an  extra  charge  of  air  or  inert  gas  is  added  to  the  working  mixture 
at  the  end  of  the  suction-stroke.  By  this  means,  owing  to  the,  so 
to  speak,  "  watering  "  of  the  charge,  much  lower  maximum  Hame 
temperatures  are  obtained  and  a  higher  mean  cylinder  pressure 
rendered  possible.  For  the  purpose  of  the  convertible  engine,  it  is 
mainly  suitable,  as  by  varying  this  amount  of  added  air  the  com- 
pression can  be  adjusted  between  wide  limits,  the  final  tempera- 
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ture  beinff  controlled  by  any  of  the  previously  indicated  meaUB. 
For  instance,  with  a  compression  of  300  lb.  maximum,  the  full  dis- 
placement of  the  air-pump  may  be  used  ;  for  the  lower  com- 
pression of  the  gfas-engine  one  can,  by  any  suitable  valvular  means, 
such  as  an  ordinary  by-pass,  reduce  the  amount  of  discharge  as 
required. 

The  commercial  value  of  this  type  has  hardly  been  determined 
in  practice,  but  it  would  almost  appear  that  its  possible  usefulness 
will  only  come  in  for  large  engines. 

The  conclusion  the  author  arrives  at  is  that,  for  powers  up  to 
say  1,000  B.H.r.,  the  type  of  engine  represented  by  the  "  Ruston," 
Class  B,  is  the  most  suitable  as  a  convertible  engine,  whilst 
for  still  larger  powers,  when  tandem  engines  and  size  and  weight 
of  removable  parts  become  a  problem,  the  Clerk  super-compression 
type  offers  very  interesting  and  hopeful  possibilities. 


CORRESPONDENCE. 


Letters  received  by  us  after  5  P.M.  ON  Tuesday  cannot  appear  until 
the  foUovAng  week.  Correspondents  should  forward  their  communi- 
cations at  the  earliest  possible  moment.  No  letter  can  be  published, 
unless  we  have  the  writer's  name  and  address  in  our  possession. 


Antomatlc  Lift  Accidents. 

I  was  very  much  interested  in  the  article  by  Mr.  P.  Broad- 
bent  under  the  lieading  of  "  .Vutomatic  Lift  Accidents,"  also 
the  coiTespondence  which  followed. 

In  Mr.  G.  Rosenbusch's  letter,  he  mentions  seven  important 
requirements  for  an  elevator.  There  is  still  one  more  in  my 
mind,  which  is  of  very  great  imjxjrtance,  i.e.,  that  an  apph- 
ance  should  be  on  the  control  board  to  prevent  anyone  taking 
the  car  away  from  the  floor  at  which  it  has  just  stopped 
without  giving  the  person  inside  the  car  time  to  open  the 
door,  which  means  that  unless  he  presses  the  stop  button, 
and  then  re-presses  the  floor  he  wants,  he  will  be  taken  to 
that  flo<:>r  which  the  button  is  pressed  from. 

Only  the  other  day  I  was  in  a  push-button  elevator  with  a 
gentleman  friend,  and  we  had  landed  at  the  middle  floor,  and 
he  was  just  about  to  open  the  door,  in  fact,  his  hand  was  on 
tho  lock,  when  somebody  at  the  top  floor  pressed  the  button, 
and  started  the  elevator   upwards. 

I  might  mention  that  to  open  this  lix'k  one  has  to  put  his 
fingers  in  a  small  slot  in  the  dfMU',  and  it  is  quite  possible  that 
these  can  be  caught;  but,  of  course,  there  is  a  stop-button 
in  the  car.  One  may  not  thiuk  of  this  at  the  time,  and 
I>erhaps  if  the  hand  was  caught,  he  could  not  reach  it,  and  a 
serious  accident  would  i)ossibly  be  the  result. 

'riiere  are  many  push-button  lifts  on  this  market  which  do 
not  provide  any  safety  in  this  respect,  though  I  know  of 
one  or  two  w'hich  have  special  relays  which  make  it  impos- 
sible to  move  the  lift  after  the  button  has  one*-  been  pi'cssed 
in  the  car,  until  the  door  lias  been  opened  and  re-closed. 

\t  the  same  time,  the  rule  which  has  first  consideration  witli 
many  jiurchasers  of  an  elevator  is  "  What  is  the  lowest  price 
for  which  I  can  get  an  elevator?  "  without  their  taking  into 
consideration  what  they  are  actually  getting  for  their  moneT. 
and  as  long  aw  it  goes  up  and  down  they  seem  satisfied. 

In  my  opinion,  an  elevator  that  is  not  installed  with  regard 
to  safety  is  dear  at  any  price. 

I  trust  this  letter  will  not  be  too  late.  T'nfortunately  we 
are  so  far  from  the  home  country  that  we  cannot  enter  into 
discussion.?  on  the  different  electrical  subjects  whidi  are 
printed  in  vour  valued  paper. 

Harry  E.  Lintott. 

Brisbane,  ./»/„  '2iV;,,  Ifllo 


American  Trade. 

Your  correspondeut  "P.R."  (Et.nc.  l!i;v,  July  ;!Otli)  wa.xes 
sarcastic  at  my  expense  on  .Vmerican  methods  of  conducting 
txixjrt  business  However,  as  he  places  us  in  the  same  class 
with  his  own  countrymen,  I  have  no  kick  coming. 

The  i«)int  1  was  att<>ni|)ting  to  drive  home  was  merely  this; 
'i'be  exigencies  of  the  business  situation  at  present  are  such 
that  tlie  Uriti.sh  manufacturers,  apparently,  aie  not  able  to 
supply  their  home  commercial  demands,  while  .Americans,  for 
the  same  reas<jii,  are  BufTering  from  a  dearth  of  orders.  From 
our  point  of  view  this  situation,  we  think,  cannot  last  for 
much  more  than  a  year,  consequently,  if  we  can  help  out  our 
British  cousins,  the  tein|iorary  lelicf  would  not  be  sufticient 
to  Ro  to  any  great  expense,  and  heneo  the  suggestion  in  my 
last  letter.  It  is  only  a  small  matter  for  the  Briti.oh  electrical 
engineer  to  study  out,  as  the  consumer  would  never  know  tlio 
difference. 

America,  that  is,  the  U.S.A.,  is  naturally  seirish  in  its  own 
interejits.  for  our  country  is  large  enough  to  take  care  of  its 
own  productH,  and  it  is  merely  in  cases  of  this  kind,  wliere 
the  balance  is  BO  vostly  upset,  that  we  should  try  and  adapt 
ourselves  to  circumstances  while  they  Inst  Our  export  husi- 
nesB,  while  apparently  very  strenuous  on  the  surface,  is  really 
not  much  to  lionst  of.  on  a  ca-uiinl  p<'rusal  of  some  of  our  com- 
i.ierce  rei^'rls  will  show.  'Hiere  is  a  vii.st  array  of  figures 
and  so-rallMl  facts,  hut.  judging  from  »  few  inquiries  ninong 
the  trade,   they   don't  sconi  to  be  thought   uiiicli  of.     Many 


factories  in  this  country  object  to  any  sort  of  export  busineas. 
They  consider  it  too  much  trouble  to  examine  credits  of  pros- 
pective foreign  cu.stomcrs,  and,  therefore,  demand  "cash  with 
B.L.".  "  r.R,"  points  out  the  "  take-it-or-leave-it  "  policy  of 
the  British  manufacturers,  and  as  a  fairly  extensive  traveller 
1  can  vouch  for  the  truth  of  it.  The  reas<iii  for  this  is  tliiit 
Britain's  Colonies  are  so  tremendous  that  they  take,  perhaps, 
7)  per  cent,  of  her  foreign  exports.  However,  she  is  dealing 
with  her  sons  or  grandson.?,  who  think  "  there  is  no  i)lace  like 
home,"  and  so  are  jx-rfectly  satisfied. 

The  reference  to  Germany  is  quite  true  and  very  apropos; 
she  is,  perhaps,  the  best  "'  producing  "  nation,  and  she  nmst 
have  an  outlet  somewhere;  consequently,  her  [Kilicy  is  "Get 
busy,"  no  matter  what  the  cost,  nor  how  you  do  it,  "get 
orders !  " 

E.  W.  StevcLSon. 

Brooklyn,  U.S.A.,  August  21st,  1915. 


"For  Tliose  in  Peril  on  tlie  Sea." 

The  further  outrage  on  humanity  in  the  sinking  of  the  non- 
combatant  liner  Arabic  is  yet  another  reminder  of  the  dangers 
to  which  our  brave  seamen  are  subjected.  Since  the  declara- 
tion of  the  blockade  by  Germany,  the  crews,  and,  in  many 
instances,  the  passengers  also  (including  men,  women  and 
children),  from  no  fewer  than  42  ships  have  been  received 
into  the  various  Sailors'  Homes  and  Institutes  of  the  British 
and  Foreign  Sailors'  Society.  The  rescued  seamen  have 
received  food  and  shelter  and  medical  attention  at  the  hands 
of  our  missionaries,  and  in  not  a  few  cases  an  entire  outfit 
of  clothing  has  been  provided.  This  work  has  been  under- 
taken in  our  homes  at  Aberdeen,  Barrow,  Falmouth,  Milford 
Haven  (where  the  victims  of  the  Falaba  were  received),  Wey- 
mouth. Havre,  La.?  Palmas,  and  Buenos  Aues. 

In  addition  to  this  practical  ministry,  the  Society  has  dis- 
tributed nearly  50,000  warm  woollens  to  the  men  of  the 
Briti-sh  Navy  and  mercantile  marine,  the  mine-sweepers,  light- 
house and  lightship  keei^ers.  etc.  At  least  two  tons  of  bright, 
readable  literature  have  also  been  dLspatched.  In  view  of 
the  coming  autumn  and  winter,  may  I  ventui'e  to  enlist  the 
sympathy  and  practical  support  of  your  readers  in  this  great 
work?  In  addition  to  funds,  the  Society  would  be  very  grateful 
for  gifts  of  clothing — suits  of  clothes  as  well  as  underwear — ■ 
woollen  garments,  magazines,  books,  games,  etc.,  to  be  sent 
to  our  headquarters,  The  Sailors'  Palace,  Commercial  Road, 
London,  E. 

Radstocli, 

President.  B.  mid  F.  &iilor.'<'  Sucieli/. 
The  Sailors'  Palace. 

Commercial  Road,  London,  E. 
.Serfeiiibe.r,  1915. 

Trade  Entente  after  tlie  War :   Tlie  Otlier  Side  of  the 
Question. 

The  writer  of  the  "  comnmnicated  "  article  in  the  Review 
under  the  heading  "  TVade  Entente  after  the  War,"  seems  to 
have  arrived  at  a  numl)er  of  conclusions  in  regard  to  the 
proposed  action  to  be  taken  liy  the  .Allies  in  the  commercial 
world  aft^'r  the  war,  and  .some  of  tliese  are  so  extraordinary 
as  to  call  fur  re])ly.  He  (the  writer)  appears  to  consider  that 
a  [wlicy  of  masterly  inactivity  would  bo  the  most  advisable 
one  for  the  Allies  to  pursue.  The  present  writer  begs  to  dis- 
agree, and  with  all  po.ssible  emphasis,  and  therefore  he 
takes  some  of  the  statements  concerned  and  will  try  to  deal 
faithfully  with  them. 

Tlie  first  one  to  hand  i-uns :  "Tlie  purchase  of  the  best 
giHxls  in  the  cbeaix^st  market  is  the  foundation  of  all  successful 
trading.  .Vny  other  system  which,  by  ini()osing  artificial 
restrictions,  seeks  to  evade  this  unalterable  fact,  is  wrtain  to 
defeat  its  own  end."  That  is  to  say,  if  the  .Anil's  adjust 
their  tarilTs,  or  introduce  new  tariffs,  to  restrict  the  entry  of 
German  gcwds  into  the  .Allied  countries  or  their  colonies,  the 
arrangement  would  fail.  The  effect  of  German  tariffs  upon 
British  gcxids  is  to  exclude  or  jvnalise  British  gotxls,  and 
what  is  sauce  for  goose  is  sauce  for  gander.  "The  purchase 
of  the  cheaiiest  goods  is  the  basis  of  trade"  :  it  is  only  one 
of  tho  elements  of  sucwssful  modern  bueine.^s.  .Another 
element  is  to  crush  all  <'ompetition  and  then  make  your  own 
price,  which  is  what  the  (lermans  will  do  with  us  it  we  do 
not  alter.  We  must  respect  the  laws  of  sound  conimeicial 
trading,  and  let  the  German  make  his  own. 

Then  our  old  friemi,  the  Vree  Trade  plank,  turns  up  next. 
to  wit,  the  argument  of  the  special  geographical  or  tradi- 
tional or  climatic  advantages  |)os.sessed  by  certain  (jcrmuii 
jiroducts,  in  which  we,  tho  Allies,  are  lacking.  We  are  told 
that  wo  cannot  hope  t<i  compete  in  toys.  Well,  our  childr<>n 
will  not  be  without  toys  tnis  Christmas,  in  spite  of  the 
abscnco  of  the  usual  Genua u  article.  We  refuse  to  believe 
that  British  workers  cannot  make  toys  to  aunpeto  in  price 
or  quality  witli  the  alien  enemy  once  they  aie  placed  on  equal 
footing  as  regards  tariffs.  Tlio  toy  imlusti^  is  instanced  as  a 
8|ieciality  of  the  Geniiaiis:  on  our  side  we  have  cotton  in 
Lancashire,  and  South  Wales  steam  coal,  mentioned.  He 
says:  "'ilie  exp<irt»  of  cott^m  ....  have  ni.'iint^iined  ii 
steady  level  "  (that  is  from  Ijnncnshire).  In  his  hook,  "Fields. 
I'actories  anil  Workshops,"  Kropotkin  .lays  in  Cliapter  1  : 
"  At  the  prcivnt  time,  I'.c,  IS'.lfl.  Gernuiny  remains  tributary 
to   Linii-ashire   for  the  finest  .xorts  of  yarn   only."     Now   the 
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finest  counts  are  necessarily  the  most  expensive.  So  that  the 
steady  level  mentioned  is  the  level  of  value  only,  the  quantity 
is  greatly  reduced  from  that  of  a  few  years  ago;  the  Germans 
make  the  coarse  counts  and  will  gradually  cease  to  buy  even 
the  fine  ones.  So  much  for  the  geographical  advantage 
theory.  We  can  make  toys,  and  the  Germans  cotton  goods, 
hut  we  cannot  sell  gur  products  in  Germauy  if  there  is  a 
tariff  in  Germany  and  none  in  this  country. 

.\gain,  we  are  told  that  "  in  the  electrical  engineering  sec- 
tions the  Germans  have  built  up  a  colossal  system  of  speciali- 
sation .  .  .  the  result  being  that  British  machine  makers 
have  been  able  to  obtain  certain  machine  parts  from  Germany 
cheaper  and  better  made  than  from  any  other  source.  If 
these  supplies  are  stopptxl  .  .  .  the  British  makers  will 
either  have  to  put  in  inferior  parts,  or  pay  extortionate 
prices."  Quite  so;  the  specialisation  may  be  exemplified  by 
the  A. E.G.,  which  makes  electric  trains,  motor  cars,  tires, 
motors  and  dynamos,  electric  cables,  colliery  equipment,  and 
so  on;  all  the  goods,  in  fact,  which  would  be  made  by  a 
dozen  British  lu'ms  of  "specialists."  The  A. E.G.  axe  thus 
iiabled  to  specialise  in  selhng  all  these  goods  in  our  markets 
It  prices  below  our  own  cost  prices.  Some  time  ago  the 
..liter  had  occasion  to  work  up  some  details  in  regard  to  a 
proposed  agency  in  Germany  for  a  British  cable  firm.  The 
I  lerman  gcxids  were  copied  to  the  last  stitch,  and  it  was  then 
found  that  their  selhng  prices  were  10  per  cent,  below  our 
cost  prices.  And  to  our  cost  was  to  be  added  freight,  duty, 
and  profit.  No  one  will  be  surprised  to  hear  that  we  do  not 
make  a  lot  out  of  the  German  business.  On  the  other  hand, 
there  are  firms  in  London  which  sell  German-made  cable, 
I'ut  which  tigm'e  as  all-British  cable  firms.  They  have  no 
"•able  works  in  this  counti-y.  Again,  we  refuse  to  concern 
ourselves  with  any  fear  that  British  machine  makers  will  be 
inconvenienced  by  the  aljsence  of  any  German-made  parts 
or  fittings,  or  that  they  will  have  to  substitute  inferior  material, 
llather  will  their  own  work  be  better  in  the  absence  of  the 
cheaper  Gennan  machines,  which  are  protected  in  Germany 
by  the  "artificial  restrictions"  which  the  writer  advises  the 
Allies  to  avoid.  When  the  Allied  Governments  give  the  lead, 
individual  firms,  and  the  various  associations  and  business 
<  organisations  will  fill  in  the  details,  so  that  we  can  have  a 
tariff  or  prohibition  upon  such  articles  as  we  can  do  without 
from  Germany.  We  suppose  that  the  construction  of  German 
tariffs  was  based  upon  the  "sound  economic  principles 
governing  the  laws  of  fair  and  legitimate  trading,"  and,  if  so, 
the  same  remedy  will  answer  our  purpose.  Really,  leaving 
the  main  issue  for  a  moment,  it  is  astounding  to  hear  that 
the  Huns  are  still  entitled  to  "  fair  and  legitimate  "  dealing; 
but  perhaps  the  writer  does  not  mean  this. 

Then  the  writer  goes  on  to  say  that  "  the  mutual  interests 
of  the  ."Vllies  will  be  best  served  .  .  .  not  by  artificial  restric- 
tions .  .  .  but  by  improving  and  strengthening  their  own  " 
commercial  systems.  This  is  rather  a  paradox,  because  the 
Allies  can  only  improve  their  own  lot  by  fighting  the  German 
with  such  "artificial  restrictions"  as  they  can  command. 
For  several  decades  the  Crermans  have  used  their  ZoUverein 
union,  their  bankers'  trade  assistance  and  subsidies,  in  the 
war  on  British  commerce.  For  the  .Allies  to  use  the  weapon 
<>•  the  tariff  collectively  and  reciprocally  against  the  common 
enemy  would,  we  are  asked  to  believe,  be  ineffectual.  If  that 
be  true,  it  would  be  iLseful  to  have  it  explained  in  a  httle 
more  detail.  One  thing  it  is  certain  a  tariff  would  accom- 
plish. It  w'ould  close  the  doors  of  many  offices  in  our  towns 
and  cities  where  hitherto  Germans  (naturalised  and  Anglicised, 
or  not  naturalised  and  una.shamedly  German)  have  hitherto 
been  installed.  Their  mission  has  been  to  sell  all  sorts  of 
German  goods  from  electric  cables  to  superheaters.  The  only 
rates  they  pay  on  account  of  their  businesses  are  included  in 
the  office  rent;  their  goods  pay  no  toll  to  balance  the  rates 
and  taxes  of  the  native  British  factories,  with  whose  products 
they  compete.  Even  a  beneficent  Government  gave  them  a 
vote  in  the  affairs  of  the  British  Empire,  so  that  they  could 
support  Free  (and  legitimate)  Trade  for  the  Fatherland  in 
Britain  and  some  of  her  Colonies. 

Frankly,  we  do  not  believe  the  writer  when  he  says  that 
to  cut  off'  communication  with  the  commerce  of  Germany 
would  be  to  mutilate  the  whole  body  commercial.  At  any 
rate,  with  one  or  two  exceptions  W'e  have  jogged  along  quite 
nicely  for  one  year  without  their  products,  and  are  arranging 
to  do  without  the  remaining  one  "or  two  articles  by  making 
them  om'.selves.  To  so  continue  without  their  .'■ervices  will 
il)  more  for  us  than  to  restore  business  after  the  war  to  the 
status  quo.  To  counsel  returning  to  bu.siness  as  usual  is  to 
lilace  a  .strong  inducement  to  our  Allies  to  follow  the  line  of 
least  resistance,  and  buy  again  from  Germany.  Let  us  take 
warning  from  Italy,  and  say  from  now  "  Hands  off."  If  the 
Kaiser  had  been  a.sked  five  years  ago  as  t<i  the  possibihty  of 
the  .Allies  joining  against  him,  would  he  have  admitted  the 
likelihood  of  such  a  contingency?  Well,  it  has  occurred,  and. 
on  the  same  line  of  argument,  it  is  also  possible  to  take_  joint 
commercial  action  against  him.  It  is  not  necessary  to  discuss 
the  means  or  process  of  such  action,  or  whether  this  or  that 
.set  of  men  will  or  can  do  it;  we  must  not  allow  Germany  to 
net  a  new  footing,  and  we  must  take  action  in  the  British 
Eiupire,  even  though  the  joint  action  of  the  .Allies  does  not 
ensue. 

No  drivel  about  "  cold  dispassionate  laws  of  commercial 
systems  "  will  avail  ua  to  day  or  on  the  day  that  peace  is 
declared.  The  Huns  have  respected  no  laws,  written  or  un- 
written, have  allowed  no  claim  on  the  part  of  nations  under 


signed  treaty,  have  granted  no  protection  on  the  grounds  of 
either  age  or  eex,  and  suffered  no  consideration  of  any  sort 
to  tmn  them  from  their  determined  course.  Their  only 
"cold  dispassionate"  law  has  been  that  might  is  right.  The 
world  will  not  bo  safe  until  they  are  out  of  action  in  both 
the  military  and  business  sense,  for  their  conmiercial  morahty 
is  about  on  a  par  with  their  military  traditions,  and  a  trade 
entente  will,  therefore,  be  for  the  Allies  in  the  nature  of  a 
measure  of  self-defence  and  a  means  of  completing  the  task 
which  we  hope  the  .Mlied  armies  will  dtdy  accomplish  in  the 
not  distant  future. 

Commercial. 

Selling  Organisation  in  the  Electrical  Industry 
after  tbe  War. 

It  may  be  interesting  for  your  readers  to  be  impressed  with 

a  few  facts  which  have  just  been  brought  to  my  attention. 

Although  they  apply  to  the  Spanish  market,   their  general 

consequences    will    bear    also   on    all    neutral    markets,    and 

indirectly  on  the  Allied  markets. 

As  you  may  happen  to  know,  the  position  of  the  electric 
lamp  industry  in  Spain  was,  up  to  a  few  weeks  ago,  almost 
the  following  :  — 

Spanish  iudustiy  produces  Spanish-made  lamps  at  cheap 
prices,  yet  there  was  an  opening  for  foreign  industry  in  spite 
of  the  heavy  import  duties  in  Spain. 

Since  the  entiy  of  Italy  into  the  war,  German  lamps  have 
been  almost  entirely  prevented  from  enteiing  Spain.  Now, 
however,  I  have  definite  information  that  German  well-known 
brands  are  entering  again  in  Spain  from  Switzerland,  where 
factories  have  been  started  under  Siviss  names  and  their  pro- 
ducts are  allowed  to  pass  through  France  as  being  Swiss  goods. 
In  such  a  way  those  so-called  Swiss  lamps  are  offered 
approximately  30  per  cent,  cheaper  than  any  other  lamps 
from  the  Allied  countries. 

It  is  a  matter  of  urgency  that  the  attention  of  the  French 
Government  should  be  drawn  to  the  fact  that  some  Swiss 
products  are  not  purely  Swiss,  but  conceal  German  origin.  If 
we  fail  to  stop  such  kind  of  comijetition  during  the  war,  what 
will  happen  after  the  war  when,  apparently,  all  German  goods 
will  be  naturahsed  Swiss  or  Dutch?  This  question  is  of  the 
highest  importance,  and  steps  should  be  taken  in  France  to 
examine  the  position. 

Incidentally,  I  wish  to  point  out  that  the  very  low  quota- 
tions adopted  now  by  German  manufacturers  in  the  lamp 
business  for  their  export  goods  show  that,  as  has  been  told 
in  different  quarters,  the  German  industry  is  working  heavily 
on  stock  and  making  ready  to  overflood  all  neutral  markets, 
and  thence  our  own  countries,  after  the  war,  if  we  do  n6t 
effectively  stop  the  leakage,  not  merely  with  certificates  of 
origin,  but  by  an  ab.solute  control  of  the  producing  industries 
and  their  ultimate  nationality. 

We  should  be  really  too  simple  if.  after  the  terrible  stram 
put  on  all  the  Allied  countries,  we  were  not  intelligent  enough 
to  reap  also  the  benefits  of  our  sacrifices. 

R.  Steylaers. 
London,  E.G.,  September  -Ind.   Ifll."). 


Advertising:. 

I  should  like  to  ask  the  firiii.>  who  advertise  in  the  Elec- 
trical Review  why  it  is  they  do  not  give  the  names  of  their 
lepresentatives  or  agents  in  foreign  countries.  Here  in  the 
Argentine  Republic  it  is  often  difiicult  to  find  out  the  repre- 
sentatives of  a  certain  firm,  and  reference  to  English  tech- 
nical papers  very  seldom  help.s  one.  Small  matters  such  aa 
these  all  help  to  strengthen  British  interests,  which  now  more 
than  ever  should  he  strengthened,  so  that  we  luay  be  the 
better  able  to  .secure  a  large  proportion  cjf  the  orders  that 
will  surely  follow  the  cessation  of  hostilities. 

River  Plate. 

.1h,;»x(  9th.   191."). 


Australian  Steel. — A  correspondent  has  sent  ne  a  copy 

of  the  admirable  eonvenir  of  the  opening  of  the  new  steel  works  of 
the  Broken  Hill  Proprietary  Co.,  Ltd.,  at  Newcastle,  N.S.W.,  the 
illnstrations  in  which  show  that  a  very  serious  and  promising 
pffort  is  being  made  to  establish  the  manufacture  of  steel  in  the 
Commonwealth,  and  to  turn  to  advantage  the  company's  valuable 
deposits  of  iron  ore,  which  has  an  average  licbness  of  no  less  than 
68  per  cent,  metallic  iron— more  than  twice  the  content  of  our 
Cleveland  ore.  The  plant  is  of  the  most  modern  description,  and 
has  been  laid  out  with  a  view  to  facility  for  extension  ;  at  present 
one  blast  furnace  is  at  work,  and  sapplies  pig-iron  which  is  con- 
verted into  steel  in  open-hearth  furnaces,  after  which  the  metal  is 
rolled  into  rails  or  merchant  sections  on  the  spot.  The  existmg 
equipment  has  a  possible  output  of  120,000  tons  of  steel  rails  per 
annum,  but  the  average  imports  of  rails  into  Australia  amount  to 
150,000  tons  per  annum,  and  the  demand  will  probably  increase 
enormously  ;  in  1913  the  total  imports  of  iron  and  steel  were 
valued  at  7t  millions  sterling,  so  there  is  obviously  ample  scope  for 
the  new  works.  Electric  power  is  provided  by  a  number  of 
500-KW.  D.c.  generators  and  vertical  high-speed  engines,  apparently 
of  British  make,  but  details  are  lackhig  on  this  point, 
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THE    BRITISH    ASSOCIATION. 


TilE  Manchester  meeting  of  the  British  Association  for  the 
Advancement  of  Science  opened  on  Tuesday  evening  with 
the  delivery  of  the  presidential  address  by  I'rof.  Arthur 
Schuster,  in  the  Free  Trade  Hall.  The  scene  was  vastly 
different  from  that  depicted  in  an  old  print  of  the  B.A. 
meeting  in  Manchester  in  June,  IS-ti',  when  Lord  Francis 
Egerton  delivered  his  presidential  address  in  the  I'riends' 
Meeting  House  in  Mount  Street — less  than  a  stone's  throw 
from  the  Free  Trade  Hall — to  an  audience  composed,  in 
part,  at  any  rate,  of  estimable  ladies  in  poke  bonnets. 

Since  the  British  Association  first  met  in  Manchester,  over 
70  years  ago,  civilisation  and  science  and  industry  have 
made  rapid  strides.  The  year  1842  was  a  year  in  which 
"people  still  talked  of  electric  cables  with  bated  breath,"  as 
one  Manchester  man  has  aptly  described  it ;  and  certainly  a 
casual  glance  backward  brings  instantaneously  to  mind 
innumerable  discoveries  of  far-reaching  importance  and  value 
which  have  been  made  since  Manchester  first  entertained  the 
15ritish  Association. 

The  Association  met  in  Manchester  in  1801  and  in  1887, 
and  the  meeting  in  the  latter  year  still  holds  the  record  in 
point  of  attendance  of  members  in  this  country,  3,838 
persons  being  present.  Under  happier  circumstances,  the 
present  meeting  would  probably  have  been  not  one  whit  less 
successful,  judged  from  the  standpoint  of  numbers  ;  and  the 
Manchester  that  is  accustomed  to  big  things  was  fully 
determined,  when  the  invitation  to  visit  the  city  was 
extended  to  the  Association  two  or  three  years  ago,  to  make 
the  85th  meeting  of  that  august  body  a  record.  As  it  is, 
the  attendance  of  members  is  round  about  1,200  or  1,300  ; 
and  although  the  number  is  small  by  comparison  with  that 
of  previous  years,  the  officials  are  perfectly  satisfied,  having 
regard  to  all  the  circumstances. 

Prof.  A.  Schuster,  the  President,  is,  of  course,  no  stranger 
to  Manchester.      His  father  was  once  in  business  in  the 
city,  and  he  himself  was  at  one  time  a  student,  and  later 
an    honorary    demonstrator  at    Owen's 
College — now    the  Victoria    University 
of   Manchester.     In  1881  he  was  ap- 
pointed  to  the  newly-founded  chair  of 
Applied  Mathematics  at  the  University, 
and  in  1888  became  Professor  of  Physics 
and  Director  of  the   Physical   Labora- 
tory, holding  the  ofiice  until  1907. 

The  various  Sections  are  meeting  in 
the  theatres  of  the  University,  in  the 
Hover  Street  High  School  close  at  hand, 
and  at  the  ^Municipal  School  of  Tech- 
nology, which  is  a  good  distance  away 
in  the  centre  of  the  city.  The  Engin- 
eering Section  (G)  is  holding  its  meetings 
in  the  Engineering  Department  of  the 
University.  The  programme  of  papers 
arranged  for  submission  covers  a  wide 
field,  but  practically  the  whole  of  the 
session  on  Thursday  was  to  be  devoted 
to  ftlanchester  municipal  engineering 
undertakings,  in  which,  of  course,  the 
electricity  undertaking  and  the  big 
Barton  project  hold  prominent  places. 

Of  wider  interest,  public  speculation 
was  mainly   directed   to  the  discussion 
on  means  for  the  pronnotion  of  industrial 
harmony  in  Section  F  ( llconomic  Science)  between  repre- 
sentative   gentlemen— employers,     trade     unionists,     and 
economists.     This  subject  is  one  of  deep  and  vital  import- 
ance to  the  country,   to  its  commerce  and  its  labour,  and 
the  liveliest  interest  was  nianifested  in  the  subject,  even 
before  the  discussion  was  entered  ui)on.       Any  suggested 
means   to   hasten  the  time   when  sudden   disturbance  and 
shock  to  industry  through  lack  of  "  industrial  harmony  " 
shall  cease,  merits,  and  will  assuredly  receive,  the  closest 
and  most  careful  consideration. 


Presidential  Address  to  the  Engineering  SectiuD, 
I))  II.  S.  Hele-Shaw,  I.K.S. 

(Abstract.) 

The  time  is  not  iiu  oidmaiy  one,  lor  (lie  wiir  which  a  ycur 
iifii.  cast  its  shadow  over  tlio  meeting  of  the  British  Associa- 
tiou  in  Australia  haa,  as  the  months  have  passed  by,  ),'ra<lually 
untolded  th*-  most  t-crriblc  page  in  the  history  of  the  worhK 
]|.  ia  terrible  not  merely  because  of  the  frightful  slaiightn 
which  has  taken  place  and  which  will  yet  take  place,  owin;; 
on  one  blind  lo  the  gigantic  arujics  employed,  and  on  the 
other  to  the  nature  of  modern  warfare.  I  do  not  know  which 
will  hereafter  stand  out  in  the  blackest  light — the  callous 
disregard  by  our  enemy  of  the  recognised  laws  whioh  have 
governed  warfare  amongst  civilised  countries  hitherto,  or  the 
fact,  of  which  theiv  iw  now  abundant  ainl  nveru  helming  pruof, 
licit  tills  (i.iiiiliA  ,  \\liili'  animated  onlj  b>  peaceful  intentions, 
was  itself  the  real  object  and  ultimate  aim  for  the  destructive 
effort  of  our  enemy. 

Fortunately  we  now  all  know  that  our  determination  at  any 
cost  to  ourselves  to  .stand  by  our  treaty  obligation  to  a 
weaker  country  was  leally  a  fat«tul  moment  in  the  history 
of  our  Empire.  Had  we  then  failed,  such  failure  would  have 
spelt  our  own  doom. 

We  are  told  by  soldiers  that  practically  any  applications  of 
science  constitute  legitiiiiat.e  warfare,  and  that  the  only  way 
to  escape  from  destruction  ourselves  is  to  employ  all  the 
resources  of  science  in  our  own  defence.  It  is  on  these 
grounds  that  the  meeting  of  the  Briti.sh  Association  for  the 
Advancement  of  Science  has  been  held  this  year,  because 
science  is  proving  such  an  all-important  factor  in  the  present 
war. 

The  mere  holding  of  this  meeting,  however,  with  a  vague 
.sort  of  idea  that  science  is  associated  w'ith  war,  does  not 
meet  the  real  needs  of  the  case.  Om'  failure  in  this  war  means 
the  loss  of  what  has  been  built  up  in  so  many  centuries,  and 
what  we  value  above  all  other  things,  viz.,  our  freedom,  and 
that  this  loss  would  be  accompanied  by  atrocities  and  degrada- 
tion beyond  the  most  savage  happenings  of  the  past.  It 
liehoves  us  all,  then,  who  are  members  of  it  to  show  that 
the  British  Association,  which  has  rendered  such  great  ser- 
vices t-o  the  countiy  in  the  past,  can  bear  its  share  of  the 
burden  to-day. 

It  remains  to  consider  the  best  way  in  w'hich  such  a  work 
can  be  carried  out.  I  suggest  that  we  continue  the  three 
Research  C-ommittees  alie.ndy  in  existence,  but  do  not  in.sti- 
tiite  a  fresh  one,  forming  instead  a  special  committee,  the 
IMirpose  of  which  I  propose  to  lay  before  you.  Before  doing 
this.  I  should  like  to  }>oint  out  that  the  very  fact  that  engi- 
iifering  constitutes  such  an  important  feature,  of  the  war  has 
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prevented  our  huvin>!,  as  often  in  times  past,  pajiers  on  mili- 
tary and  naval  eubjects,  such  as  wnrships,  armour,  projec- 
tiles, etc.  llonce,  the  li  papere  before  the  Section  deal  with 
engineering  acience  generally;  they  are  of  a  high  scientific 
(juality,  and  quite  iis  iniixirtant  in  chanicter  as  those  of 
former  years,  and  in  eovernl  cases  tlie\  touch  closely  on  sub- 
jects bearing  on  the  war,  such  as  thow  on  wireless  telegraphy 
and  traction. 

The  object  of  the  inoposcd  committee  is  two-fold.  The  first 
of  these  would  be  to  undertake  any  work  which  may  be  of 
use  in  an  advisory  capacity  or  by  research,  or.  ind<>cd,  in  any 
other  way  for  diret^t  assistance  m  the  war.    One  step  will  be 
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M  place  oui-selves  at  tbe  service  of  the  Ministry  of  Munitions 
l"r  such  work. 

With  regard  to  the  second  purpose,  the  matter  stands  on  a 
ratlier  dillerent  footing.  Wc  were  in  many  respects  quit-e 
unprepared  fnr  the  war  on  which  we  have  entt'red,  and  though 
this  offers  one  of  the  iii(\st  ixiwerl'ul  arguments  in  refutation 
of  the  charge  that  we  delihoratcly  entered  the  war  for  .sinister 
purposes,  it  will  be  very  disastrous  if  we  rejieat  our  unpre- 
paredness  when  the  war  ceases,  and  we  shall  deserve  the 
worst  that  can  happen  to  us.  When  i>eace  is  conclude<l,  it 
will  only  be  a  prelude  to  another  war,  and  a  war  which  will 
recommence  with  far  greater  energy  on  the  part  of  our  enemy 
than  before — viz.,  the  war  of  commerce — and  the  latter  will 
be  almost  as  serious  for  us  as  the  more  sanguinary  one.  This 
will  be  so  even  if  we  are  victors,  for  "after  a  liing  war  the 
difficulties  of  the  victors  are  often  greater  than  those  of  tiie 
conquered.  The  conquered  have  their  attention  directed  to 
the  reparation  of  losses  and  arc  inspired  by  a  patriotic  desire 
to  submit  to  losses  for  the  sake  of  their  country.  The  victors 
are  in  the  frame  of  mind  which  expects  everything  to  be 
easy." 

Kemembering  how  swiftly  we  relajxsed  into  national  ease  at 
tlic  end  of  the  Boer  war,  it  behoves  every  man  who  can  do 
s  >  to  take  his  share  in  making  ready  for  the  terrific  .struggle 
I  '.ermany  is  certain  to  put  up  in  the  arts  and  manufactures. 
\Ve  shall  better  appreciate  what  this  competition  will  mean 
if  we  consider  the  marvellmis  progress  made  by  Germany 
during  the  last  half-century  in  the  arts  and  manufactures. 
Although  we  cannot  say  that  this  is  absolutely  measured  by 
progress  in  the  production  of  iron  and  steel,  or  even  say  th.it 
the  corresponding  rate  of  increase  in  production  during  that 
p>erioil  by  this  country  directly  measures  our  progress  rela- 
tively to  Gennany.  still  it  does  afford  .some  indication  in  the 
case  of  the  engineering  industry.  The  four  diagrams,  figs.  1, 
2,  3,  and  4,  represent  annual  production  in  ordinates  and  the 
corresponding  years  by  absci.s.sae,  the  production  of  the  I'uited 
Kingdom  being  shown  throughout  in  full  lines  and  that  of 
Germany  by  dotted  lines.  Taking  first  fig.  1,  we  have  the 
actual  production  of  pig  iron  for  the  last  50  years,  and  we 
can  see  at  a  glance,  the  much  more  rapid  rate  of  comparative 
production  in  Germany  in  recent  years.  When  we  come  to 
the  percentage  relatively  to  the  world's  production,  we  see 
that  while  Germany  is  steadily  rising,  even  in  comparison  with 
the  whole  world  output,  the  production  of  the  United  King- 
dom is  falling  at  an  even  more  rapid  rate  than  that  of  Ger- 
many is  rising;  for,  whereas  .50  years  ago  it  was  more  than 
half  the  production  of  the  whole  world,  it  is  now  only  13  per 
cent.,  whereas  Germany's  percentage,  which  50  years  ago 
was  only  10  per  cent.,  has  now  risen  to  25  per  cent,  of  the 
whole  v\'orld  production. 

Pigs.  3  and  4  tell  the  same  tale,  except  that  the  relative 
production  in  steel  of  this  country  is  now  only  10  per  cent., 
(iermany  keeping  for  many  years  the  satisfactory  figure  of  a 
i|uarter  of  the  whole  world's  production;  and  it  is.  of  course, 
quite  familiar  matter  that,  as  far  as  science  and  discovery 
gii,  Germany  owes  her  growth  in  steel  production  largely  to 
the  discoveries  in  this  country,  although  in  the  case  of  the 
Bessemer  steel  process,  she  evaded  the  payment  of  royalties 
in  making  u.se  of  the  invention.  We  know  that  the  same  tale 
is  to  be  told  in  many  other  industries,  such,  for  instance,  as 
the  chemical  industiy,  and  we  are  now  suffering  severely 
from  the  want  of  the  very  dyes  which  were  invented  by  one 
of  our  own  countrymen. 

I  cannot  help  recalling  the  astonishment  with  which  I 
found  in  South  .Africa  that,  when  there  was  a  huge  scheme 
of  electrification  effected,  the  enormous  amount  of  material 
which  Germany  supplied  was  for  what  the  public  mostly ' 
believed  to  be  a  purely  British  enterprise.  I  also  have  reason 
to  know  that  the  supply  of  machinery  to  New  South  Wales 
from  Krupp  in  some  cases  exceeded  by  as  much  as  ten  times 
in  amount  the  quantity  supplied  by  British  firms.  The  prices 
were  no  higher,  in  spite  of  the  5  per  cent,  advantage  to  this 
countiy.  The  delivery  of  the  goods  was  on  the  one  hand 
sometimes  inordinately  delayed,  though  scrupulously  punctual 
in  delivery  on  the  other. 

Now,  when  we  lofik  closely  into  the  causes  of  Germany's 
great  advance,  we  ran  learn  lessons  which  we  have  been 
culpably  slow  to  take  to  heart.  ."Mthough  there  are  other 
cau.ses.  first  and  foremost,  and  overshadowing  all  others,  is 
the  determine<l  and  whole-hearted  organisation  of  German 
industry.  I  see  it  recently  stated  that  the  .scheme  above 
referred  to  (the  Victoria  Falls  scheme)  was  lost  to  this  country 
because  the  industrial  banks  of  Germany  backed  their  own 
manufacturers,  and  this  is  no  doubt  partly  true.  Germany's 
power  in  war  is  admitted  to  be  her  mechanical  organisation, 
and  the  organisation  of  every  material  and  engineering  force 
to  that  end.  .Just  as  striking,  if  not  more  so,  is  her  organisa- 
tion for  the  arts  of  peace,  and  I  lately  heard  a  very  shrewd 
man  of  affairs  express  his  amazement  at  Germany's  entrance 
into  war.  when  by  peacefully  pursuing  the  way  she  was  going 
she  would  have  dominated  the  world  commercially  in  a  fe^' 
years'  time,  and,  in  the  words  of  the  speaker,  might  in  many 
manufacture.^  have  made  us  practically  bankrupt.  It  is  un- 
doubtedly in  the  matter  of  scientific  organisation  even  more 
than  the  organisation  of  science  that  Gennany  has  achieved 
such  wonderful  results,  and  it  is.  therefore,  in  this  direction 
that  we  must  leave  no  stone  unturned  if  we  wish  to  have  any 
chance  of  holding  our  own  in  the  future. 

[To  be  coniinued.) 


LEGAL. 


Manchester  Munitions  Phosecutiox. 

The  Record  Electrical  Co.,  Ltd.,  of  Broadheatb,  near  Manchester, 
summoned  at  tbe  Manchester  Munitions  Tribunal,  on  Wednesday, 
September  let,  before  Mr.  P.  W.  Atkin,  Arthur  Mantle,  of  Sale, 
Cheshire,  for  leaving  work  withont  giving  notice,  contrary  to 
Sec.  4,  Sub-sec.  5,  of  the  Act.  The  firm's  representative  said  that 
the  company  were  Eulr-30ntractors  to  other  electrical  engineering 
firms,  and  were  indirectly  engaged  solely  on  Government  war  con- 
tracts. He  admitted,  however,  that  they  were  not  a  controlled 
establishment,  but  submitted  that  for  all  practical  purposes  the 
Act  applied  to  their  workshops.  The  complaint  against  the 
employe  was  that  on  August  27th  he  suddenly  threw  up  his  work 
without  giving  notice,  his  complaint  being  that  the  firm  refused  to 
piy  him  the  standard  rate  of  :i9a.  per  week,  plus  war  bonus.  The 
reason  Coontinued  the  firm's  spokesman)  they  declined  to  do  this 
was  bacause  the  defendant  wag  only  lit  years  of  age,  and  he  was 
only  entitled  tj  (approximately)  20^.  per  week.  The  firm,  however, 
were  paying  him  a  good  deal  more  than  that,  but  still  he  was  not 
satisfied.  In  the  first  instance  the  youth  obtained  work  at  their 
establishment  by  making  a  false  statement  as  to  his  age  ;  he  said 
he  was  22,  but  he  was  found  to  be  three  years  younger,  by  the 
Union  representatives.  The  aotijn  of  the  defendant  had  stopped 
the  completion  of  an  important  cintract  for  Scotland. 

The  CHAlBMiN  said  he  was  afraid  the  complainants  had  no 
jurisdiction,  as  their  place  was  not  a  controlled  establishment. 

The  firm's  representative  replied  that  a  communication  had  just 
been  received  from  the  Ministry  of  Munitions  ordering  them  to 
supply  a  weekly  list  of  the  goods  manufactured.  It  had  also  been 
intimated  that  war  badges  would  be  supplied  in  the  course  of  a  few 
days.  To  all  intents  and  purposes  they  were  a  controlled  estab- 
lishment. He  further  pointed  out  that  the  defendant  had  not 
abided  by  the  rules  of  the  Electrical  Trades  Union,  which  clearly 
specified  that  all  complaints  should  be  made  through  them,  and 
that  no  stoppage  of  work  should  ensue. 

Replying  to  the  Chairman,  the  Defendant  siid  he  would  not 
resume  work  except  at  the  full  rates. 

The  Chairman  said  that,  in  view  of  such  a  stubborn  attitude, 
the  young  man  would  have  to  "  play  "  for  six  weeks,  and  he  hoped 
the  firm  would  not  give  him  a  certificate  to  go  elsewhere. 
Employers  in  the  electrical  engineering  trades  required  men  of 
more  amenable  disposition  to  work  for  them. 

The  case  was  dismissed  on  the  technical  ground  that  the  Court 
had  no  jurisdiction. 

A  Case  before  the  Munitions  Tribunal  at  Blackburn. 
At  the  first  sitting  of  the  Munitijns  Tribunal  for  Blackburn  and 
District,  on  September  2nd,  Messrs.  Dick,  Kerr  &  Co  ,  electrical 
engineers,  Preston,  alleged  that  a  workman,  Ernest  Wilkinson, 
fitter,  of  Burnley,  had  left  his  employment  without  permission. 
Wilkinson  said  he  left  Preston  becauee  he  could  not  afford  to  stay 
there  any  longer.  During  the  last  six  weeks  he  was  with  the 
firm  he  only  worked  ordinary  time.  The  chairman  announced  that 
the  case  would  have  to  be  ai^journed,  as  the  firm  desired  to  obtain 
further  information  for  the  Ministry  of  Munitions.  The  case  was 
accordingly  adjourned. 


■WAR    ITEMS. 


Rathenan  Optimist  and  the  Turning  of  the  Ta1)les.— We 

see  that  Doctor  Walther  Rathenan  has  again  been  delivering  an 
extraordinary  speech  at  an  extraordinary  meeting  of  the  AUge- 
meine  Electricitiits  Gesellschaft.  The  news  c^mes  by  telegram 
rill  Amsterdam  through  the  medium  of  Renter.  Some  other 
remarkable  utterances  of  this  gentleman  were  recorded  in  the 
Electrical  Review  for  January  Ist,  1915.  Really  we  suppose 
his  remarks  would  have  little  concern  for  us  here  were  it  not  for 
the  fact  that  he  made  them  at  a  meeting  of  a  company  which  in 
normal  times  manufactures  chiefly  electrical  engineering  require- 
ments. Now  he  is,  of  course,  turning  out  unprecedented  quautities 
of  war  materials,  and  is  anxious  to  see  the  new  War  Loan  of  his 
Hunnish  Fatherland  a  brilliant  success.  We  observe  that  his  com- 
pany has  taken  £  .'lOO.OOO  of  the  said  loan .  That  he  and  his  company 
have  had  past  anxieties  regarding  raw  materials,  and  that  the 
blockade  has  really  affected  his  operations,  we  can  well  believe,  but 
let  his  observations  in  the  course  of  a  "highly  optimistic  speech  "' 
speak  for  themselves  : — 

"Our  anxiety  concerning  raw  mate'iMs  has  completely  gone. 
The  blockade  no  longer  affects  us.  On  the  contrary,  the  tables 
have  b'en  completely  turned. 

'■  The  criuntry  which  declared  a  blockade  against  Germany, 
hoping  to  exhaust  us  industrially  and  kill  us  economically,  suffers 
most  heavily  from  its  own  blockade,  while  we,  in  spite  of  the 
blockade,  are  able  to  continue  our  immense  work,  producing  un- 
precedented quantities  of  war  materials. 

'■  We  see  that  Great  Britain  works  hard  to  raiee  means  for  foot- 
ing bills  amounting  to  thousands  of  millions,  while  we  who  are 
now  used  to  domestic  economy  have  escaped  economic  embar- 
rassment, and  once  more  foster  the  hope  that  brilliant  subscrip- 
tions to  the  new  war  loan  will  confirm  our  independence 
abroad." 


831 


THE    ELECTRICAL    llEVIEW.  [Voi.  77.  no.  1,972,  septbmbbb  1.1,191s 


No  doubt  in  due  course  further  references  to  the  speech  will 
come  to  us  throuf?h  our  ordinary  channels.  Can  it  be  that  Walther 
Rathenau,  too,  is  blinded  concernintr  the  small  effect  of  the 
blockade  upon  the  inhabitants  of  these  islands  ?  The  "  turniner  of 
the  tables  "  will  be  another  interesting  operation  when  the  A. E.G., 
flnding  its  occupation  as  munition-maker  gone,  tries  to  recover  its 
lost  export  eleotrical  trade.  We  venture  to  predict  that  it  will 
have  little  assistance  from  the  British  E  npire,  and  probably  about 
as  much  from  the  Allies  when  it  revives  its  efforts  in  that  connection. 
'German  diplomacy  may  raise  all  sorts  of  confusing  issues,  but 
Teutonic  traders  will  not  be  able  to  obscure  their  country's  record 
of  systematic  barbarism,  and  they  will  not  be  able  to  wipe  out  of 
the  recollection  of  buyers  the  revelations  of  trading  trickeries  that 
probably  nothing  but  this  war  would  have  made  before  the  eyes  of 
the  whole  world.  Let  us  hear  Doctor  Walther  Bathenau's  views  on 
this  matter.  Even  our  American  friends  in  their  investigations 
of  the  SDuth  American  market  have  found  out  the  ways  of  the 
German  banks  in  disclosing  American  prices  and  other  secrets  for 
the  benefit  of  German  firms.  These  mean  and  deceitful  practices 
are  referred  to  on  another  page  of  this  issue. 

Disgruntled  Technicists.  —  The  "Higher  Technicists  "  who 
have  been  appointed  to  posts  as  temporary  assistants  under  the 
German  War  Office  have  expressed  some  dissatisfaction  in  the 
matter  of  the  pay  and  the  uniform  accorded  to  them.  The 
"  Higher  Technicists "  are  Herren  with  college  degrees  in  engin- 
eering, chemistry,  and  so  forth.  Their  services  are  presumably 
required  in  connection  with  the  manufacture  of  poison  gas,  baby- 
slaying  explosives,  flame-projectors,  well-dffiling  materials,  and 
other  contrivances  for  the  propagation  of  Kultur,  and  they  do  not 
consider  that  they  are  either  paid  or  dressed  in  accordance  with 
their  high  calling.  The  Ministry  of  War  has  now  decided  that 
engineers  with  university  degrees,  who  are  not  liable  to  military 
service  but  who  are  employed  by  the  War  OSBce,  are  entitled  to  be 
treated  by  the  military  authorities  with  the  same  consideration, 
and  shall  wear  the  same  uniform,  as  qualified  civilian  medical  men 
in  similar  employment.  Bat  the  War  Office  declines  to  pay  to 
qualified  engineers  and  architects  who  are  liable  to  military  duty, 
but  who  are  employed  by  the  Government  in  their  professional 
capacities,  the  same  salary  as  is  paid  to  medical  men,  dentists,  and 
other  professional  practitioners.  The  dissatisfied  architects  and 
engineers  are  invited  1;o  consider  that  in  being  allowed  to  practice 
their  profession  they  already  enjoy  a  great  advantage  over  l&ige 
numbers  of  educated  Germans  who  are  serving  as  private  saldiers. 
Moreover,  while  it  is  comparatively  easy  for  an  army  to  make  use 
of  medical  men  in  positions  corresponding  with  their  professional 
dignity,  it  is  not  so  easy  to  find  similar  employment  for  engineers. 
— IronmoTUier. 

The  Leipzig  Fair. — A  Renter  dispatch  from  Amsterdam, 
quoting  the  Vonnsche  Zrifuni],  says  that  at  the  annual  meeting  of 
the  Central  Committee  of  Manufacturers  concerned  in  the  Leipzig 
Fair,  the  President,  Councillor  Rosenthal,  said: — "Attempts  by 
England  and  France  to  fight  the  Leipzig  Fair  must  not  be  treated 
lightly.  England  and  France  will  start  their  fairs  with  a  State 
8nbeidy.  Therefore,  it  is  evident  that  the  Leipzig  Fair  is  no  longer 
a  matter  for  Leipzig  alone.  It  is  a  national  question.  All 
interested  parties  should  co-operate  with  the  Empire  in  maintaining 
the  high  standard  which  the  Leipzig  Fair  has  kept  up  to  now." 

American  Westinghonse  Orders. — The  Finincier  states  that 
while  the  American  Westinghouse  Electric  Co.'s  biggest  war  order 
is  for  1,800,000  rifles,  its  order  for  shells  is  an  exceedingly 
important  item  to  the  company.  The  first  shell  order  was  for 
$4,500,000.  but  the  amount  has  now  grown  far  beyond  the  expecta- 
tions of  the  company  when  that  order  was  booked.  At  the  rate 
at  which  these  shells  are  being  handled  a  profit  is  estimated  of 
approximately  8500,000  a  month.  "  At  that  rate  the  present 
dividend  of  4  per  cent,  on  the  common  stock  would  be  earned  about 
every  three  months.  .  .  .  Westinghonse's  rifle  manufacturing 
capacity  has  been  increased  to  about  6,000  rifles  a  day  by  acquisi- 
tion of  the  Meriden  Arms  plant.  Apart  from  the  additional 
capacity  this  plant  gives,  is  the  fact  that  it  offers  a  supplementary 
factory  on  which  the  company  may  fall  back  in  case  of 
emergency." 

The  County  Company.— We  have  already  referred  to  the 
Slajf  War  Jiullctin  issued  by  the  County  of  London  Electric 
Snpply  Co.,  Ltd.,  and  the  splendid  way  in  which  the  staff  and 
employi's  are  rendering  aisistance  with  the  Forces.  We  now  learn 
that  the  Government  have  recognised  the  company  as  a  public 
service  company.  In  addition  to  its  public  utility  services,  the 
company  is  supplying  eleotrical  energy  for  power  purposes  to  a 
very  large  number  of  munition  factories  and  workshops. 

The  Riots  on  llir  Rand. — In  connection  with  the  recent  anti- 
German  riots  on  the  Rand  several  firms  have  commenced  actions 
at  law  against  the  fire  insurance  rompanics.  Amongst  otherc,  wo 
note  that  the  A.K.G.  Co.  are  suing  the  I-indon  and  Lancashire  for 
44,000,  Alliance  Asonrance  for  £S,000,  Liverpool  and  London  and 
Globe  for  £4,000.  Ph. mix  for  £4,00(1,  Roval  tor  £7,000,  and 
Northern  for  £.'t,000  .  also  Orenstein.  Arthur  K>ppel  ^  f'o.  arc  suing 
the  T'nion  Ansuranoe  for  jEfiilf,,  the  Central  for  £1,.'174,  the 
Liverpool  and  London  and  Globe  for  £2,fMr),  and  Lloyds  for 
£2,262. 

AuKtralla  and  Enemy  Goodf*.— The  Tim-n  Sydney  corres- 
pondent statflB  that  at  the  opening  of  the  New  Rinth  Wales 
Chamber  of  f'lmmerce'ii  Eihibition  of  Manufactures  of  ICnomy 
CoDntrien  and  of  the  Allio*,  on  Ut  inxt,,  the  (i  jvp.rmr.  Sir  Gerald 
Strickland,  ntid  that  though  :t  or  4  per  cent,  more  might  be  paid 
for  artiolei  made  by  the  Allle»,  it  would  mean  an  iocrsafe  of  !\0  or 
iO  per  ofnt,  In  national  fpcnrity, 


BUSINESS   NOTES. 

Private    Arrannenients.  —  William    Frederick    Lee, 

electrical  engineer,  262,  Conway  Street,  Birkenhead. — The  creditors 
interested  herein  were  called  together  on  August  30th,  at  the 
office  of  Messrs.  Moore  \  Son,  solicitors.  Birkenhead,  when  a 
statement  of  affairs  was  presented  showing  liabilities  amounting 
to  £97,  and  net  assets  £25,  the  estate  disclosing  a  deficiency 
of  £72.  It  was  reported  that  the  debtor  had  been  in  business 
for  six  years,  and  commenced  with  a  capital  of  £200,  harrowed 
from  his  wife.  The  present  position  was  due  to  loss  on  con- 
tracts owing  to  the  war,  and  increase  in  the  price  of  materials. 
Debtor  was  unable  to  say  how  much  he  had  drawn  out  of 
the  business,  but  thought  that  it  would  average  between  £3 
and  £4  per  week.  No  accounts  had  been  kept  to  show  how  the 
receipts  had  been  spent.  It  was  decided  that  the  debtor  should 
execute  a  letter  of  authority,  and  that  the  estate  should  be  realised 
and  the  proceeds  distributed  j/ro  rata,  the  debtor  to  make  a  con- 
tribution of  53.  a  week  out  of  his  wages  until  such  time  as  58.  in 
the  £  could  be  procured  for  the  creditors.  The  following  are 
creditors : — 

Drake  &  Gorbam,  Ltd.,  Liverpool       £20 

Simplex  Conduits,  Ltd.,  BirmiDgham..'       11 

Bremen  Patents  Co.,  Ltd.,  Liverpool H 

Metallic  Seamless  Tube  Co.,  Ltd.,  Birmingham    ..        ..  10 

Turner,  F.  J.,  Birkenhead         H 

Handley,  William,  Birkenhead 11 

Liquidations. — Seear,  Scott  &  Co.,  Ltd. — This  com- 
pany is   winding   up   voluntarily,  with   Mr.  .T.  Scjott,  17,  Lismore 
Road,  Croydon,  as  liquidator.     A  meeting  of  creditors  is  called  for  . 
September  15th,  at  16-17,  Devonshire  Square,  London. 

British  Electric  Automatic  Machines,  Ltd. — A  meeting 
of  creditors  is  called  for  September  22nd,  at  1.  Broad  Street 
Place,  E.G. 

G.  Stbais  &  Co.,  Ltd.,  211,  Upper  Thames  Street,  London,  E.C  , 
electrical  engineers. — Pursuant  to  Sec.  188  of  the  Companies' 
(Consolidation)  Act,  a  meeting  of  the  creditors  of  the  above  was 
called  for  Monday  last,  at  13,  Gray's  Ian  Square,  W.C.  The 
shareholders  of  the  company  had  previously  passed  a  resolution 
for  the  voluntary  liquidation  of  the  concern,  and  had  appointed  Mr. 
W.  J.  Colquhoun,  the  secretary,  to  act  as  liquidator.  The  com- 
pany was  registered  in  Octobsr,  1895,  with  a  nominal  capital  of 
£2,000,  divided  into  shares  of  the  face  value  of  £1  each.  la  all 
1,880  shares  had  been  issued,  of  which  1,370  were  issued  for  cash. 
The  remaining  510  were  issued  for  a  consideration  other  than  cash, 
and  were  allotted  to  Mr.  G.  Straus  in  payment  of  the  assets 
of  the  business  which  he  had  formerly  carried  on,  and  which  he 
transferred  to  the  company.  la  June,  1900,  debentures  for  £500 
were  authorised,  and  in  the  following  year  debentures  for  £150 
were  issued.  The  assets  of  the  company  are  more  than  sufficient 
to  discharge  the  liabilities,  and  the  claims  of  all  the  Euglish 
creditors  have  been  paid  in  full.  The  calling  of  a  creditors' 
meeting  is  merely  a  formal  matter,  necessitated  by  the  decision  to 
wind  up  the  company,  and  the  voluntary  liquidation  will  be  con- 
tinued by  the  liquidator  appointed  by  the  shareholders. 

.StoKcr  Contracts. — The  following  is  a  list  of  some  of 
the  important  orders  for  stokers  recently  received  by  the  Uxder- 
FEED  Stoker  Co.  : — 

Corporation  o!  Sheffield  electricity  station,  Neepseni)  (this  makes  a  total 
ol  28  stokers  sold  to  the  ShefBeld  Corporation),  16  E;  Boroueh  of  Wigan 
electricity  station,  BE;  Borough  of  Wolverhampton  electricity  station  (for 
burning  low  grade  fuel  from  gas  works),  2  A ;  Borough  of  Leigh  electricity 
station,  1  E  ;  Corporation  of  Bury  electricity  station,  1  E  ;  National  Electric 
Supply  Co.,  Preston.  6D;  South  Lancashire  Tramways,  I  E  j  Royal  Aircraft 
Factory,  Farnborough  (from  the  War  Ofl\ce>,  13  B  5 ;  Lorient  Arsenal.  France 
(this  is  a  French  Government  Arsenal  solely  engaged  on  munition  work),  i  A; 
Dclauoay  Belleville's  Works,  France  (engaged  on  French  GoTcrnrocnt  war 
work),  4  A  ;  Midland  Railway  Carriage  and  Wagon  Co  ,  9  E ;  North-British 
Rubber  Co.,  0  B  .1 ;  Synthetic  Products  Co.,  Ltd.,  4  B  6;  Soci.'t.' Electro 
Qolmioa  de  Flix,  1  E ;  i  cntral  Catalana  de  Electricidad.  Barcelona  (these 
stokers  are  supplied  to  enable  them  to  increase  the  supply  of  power  tor  war 
material),  G  A  ;  Socii^t.'  Havraise  d'Enorgie  Electric.  Havre,  3  A  (this  concern 
Is  largely  engaged  on  Frencli  Government  purpoRos).  3  A, 

Annual  Ontins:, — Saturday  last  was  the  day  chosen 

for  the  sixth  annual  outing  of  the  employds  of  the  Brimsdowx 
Lami'  Works,  Ltd.  It  was  spent  with  much  enjiyment  amidst 
the  old-world  surroundings  of  Rye  House,  in  Hertfordshire.  After 
luncheon  the  toast  of  the  King  and  Hoyal  I'.imily  (.proposed  by 
Mr.  C.  KIce,  managing  director),  was  responded  to  with  great 
enthusiasm,  amidst  the  singing  of  the  National  Anthem.  Mr  H.  C. 
Bharrar  then  proposed  the  toast  of  the  Brimsdown  Lamp  Works, 
Ltd.,  and  its  managing  director.  Mr  C.  Rice,  in  replying,  reminded 
those  prensnt  how  necessary  it  was  that  in  these  abnormal  timM 
they  should  all  work  together.  Many  difficulties  had  arisen,  but. 
after  all,  what  were  difficulties  created  for  but  to  be  overcome.' 
Many  who  were  with  them  on  the  oooasion  of  the  last  outing  were 
now  serving  in  His  Majesty's  Force?  He  hoprM,  however,  that 
they  would  return  safely  and  would  bo  able  to  join  them  on  the 
oooanion  of  their  next  outing.  After  luncheon  a  cricket  match 
was  played.  Ladies  r.  Gentlemen,  the  gentlemen  bawling  and 
fielding  loftliandcd  and  batting  with  sticks.  The  rest  of  the 
afternoon  was  spent  in  diverg  ways,  some  of  the  party  boating, 
others  viniting  the  plaoos  of  interest  in  the  neighbourhood.  After 
tea,  the  evening  was  occupied  by  i\  oonoert  »nd  dance  which  WM 
hMd  In  the  Fptainem'  HftU. 
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"  Hands  Across  tlio  Sea." — An  Ausfcialian  corres- 
pandent  writiag  in  July  says : — "  Yonr  paper  comes  an  a  link 
with  the  old  country  and  my  many  friends  there." 

Bankruptcy  Proceed! n<>s.—(i.  J.  T.  J.  Parutt,  con- 
suiting  electrical  engineer,  Keynsham. — Last  day  for  receipt  of 
proofs  for  dividend,  September  isth.  Trustee,  C.  H.  Kinjj,  26, 
Baldwin  Street,  Bristol. 

Abthur  Faraday  HA\vr)ON,  electrical  engineer,  Yetholme, 
Elmfield  Gardens,  Gosforth,  Northumberland. — The  first  meeting 
of  creditors  was  held  last  week  at  the  office  of  the  Official  Receiver, 
30,  Mosley  Street,  Newcastleon-Tyue.  The  Official  Receiver 
reported  that  the  receiving  order  was  made  on  the  petition  of  a 
creditor,  the  Aot  of  Bankruptcy  being  that  the  debtor  had  failed 
to  comply  with  the  requirements  of  a  bankruptcy  notice.  The 
debtor's  statement  of  affairs  showed  liabilities  ranking  at  £543, 
and  assets  estimated  to  produce  £"iO,  The  failure  was  attributed 
by  the  debtor  to  the  liquidation  of  a  company  of  which  he  was 
managing  director.  The  debtor  said  that  he  was  unable  to  put 
forward  any  offer  of  a  composition  and  would  oncent  to  adjudi- 
cation. It  was,  therefore,  resolved  that  the  debtor  should  be 
adjudicated  bankrupt,  and  that  the  Official  Receiver  should  remain 
trustee. 

Brazil. — The  Kb  de  .Janeiro  French  Chamber  of  t'om- 
merce  has  addressed  a  letter  to  all  Chambers  of  Commerce  in 
P'rance,  stating  that  it  is  prepared  to  act  as  a  bureau  of  information 
for  French  exporting  firms  in  South  America  The  letter  points  out 
that  the  Chamber  has  had  ocular  experience  of  the  means  whereby 
German  exporters  have  achieved  their  great  successes  in  the 
industrial  and  commercial  field.  They  are  three:  — (1)  The 
organisation  of  their  service  of  information  ;  (2)  their  banking 
organisation,  permitting  of  the  allowance  of  long  credits  ;  and  (3) 
their  incomparable  pliability  and  power  of  adaptation  to  the 
exigencies  of  their  trade.  To  fill  the  first-named  deficiency  in 
■  French  trading  metho^s,  the  Chamber  offers  its  services  to  French 
exporting  firms.— £a  Lumiiri>  Electi'iqve. 

Cataloo'ues  and  Lists. — ^Fessrs.  Cookson  &  Co.,  25, 

New  Oxford  Street,.  London,  W.C. — Revised  price  leaflet  of  acces- 
sories for  the  accumnlator  trade  (i.r.  corks  and  collars,  glass  vents, 
and  hydrometers). 

Bastian  Electric  Heating  Syndicate,  Ltd  ,  185,  Wardour 
Street,  London,  W. — Illustrated  catalogue  of  32  pages  containing 
particulars  and  prices  of  Bastian  glowers,  metal  bus-bars,  various 
types  of  heaters,  ovens,  the  Pyrostove,  electric  geyser,  flatirons.  \3. 
The  prices  are  now  subject  to  a  uniform  trade  discount  instead  of 
the  varying  rate  previously  obtaining.  The  alteration  dates  from 
September  11th. 

Messrs.  Belling  &  Co ,  Edmonton,  N.  —  Illustrated  folder 
giving  descriptions,  illustrations  and  prices  of  various  patterns  of 
Belling  electric  fires.  The  folder  is  described  as  a  "  temporary 
leaflet"  for  the  191.~>-16  season,  and  it  has  a  space  left  for  the 
imprint  of  the  contractor  or  tradesman  circulating  it. 

Messes.  Musorave  &  Co.,  Ltd.,  St.  Ann's  Ironworks,  Belfast. 
— Postal  card  giving  prices  and  other  particulars  of  their  slow- 
combustion  stoves  and  air-warmers  for  workshop  heating. 

Trade    Announcements. — ]\1e8srs.  W.  *  R.  Jacobs 

have  removed  from  King  William  Street  (where  they  have  been 
established  for  eight  years)  to  larger  premises  at  94,  Leonard 
Street,  Finsbury,  where  offices  and  works  are  under  one  roof. 

Messrs.  Bergtheil  &  Young,  Ltd.,  have  changed  the  name  of  the 
company  to  Berkeley  &  Young,  Ltd.  The  company  has  been 
in  existence  in  the  City  of  London  for  23  years. 

Bonk  Xotices.— "  Proccediiir/s  of  the  Americaji  Institute 
of  Electrical  Engineers."  Vol.  XXXIV,  No.  8.  August,  1015. 
New  York  :  The  Institute.     Price  81. 

"  Pioceedinrjs  of  the  American  Society  of  Civil  Engineers." 
Vol.  XLI.  No.  6.     August,  1915.     The  Society.     $8  per  annum. 

"  The  Wireless  Telegraphist's  Pocket-Book."  By  J.  A.Fleming. 
London  :  The  Wireless  Press.     Price  6s.  net. 

"  The  Standard  Handbook  for  Electrical  Engineers."  London  : 
Hill  Publishing  Co.,  Ltd.     Price  21s.  net. 

Patent  Apiilioation. — Messrs.  Heenan  &  Froude, 

Ltd.,  and  H.  N.  Leash  have  applied  for  the  restoration  of  Patent 
No.  16,237  of  1910,  and  Patent  of  Addition  No.  39,638  of  1910, 
granted  to  H.  N.  Leash  for  "  Improvements  in  charging  doors  for 
furnaces." 

Meters  Approved. — The  Board  of  Trade  has  approved 
of  the  Murday  recording  voltmeter,  types  M.R.  1  and  M.R.  2, 
deposited  in  August  last  by  Messrs.  Evershed  &  Vignoles,  for  use 
in  testing  stations  for  testing  electrical  pressure  when  supplied  on 
the  constant  pressure  CO.  and  A.c.  systems  respectively. 

For  Sale. — ^lessrs.  Edwards,  Son  &  Bigwood  will  sell 
by  auction,  on  September  21st  to  24th,  the  goodwill,  patents,  &c., 
and  stock-in-trade  of  the  British  Prometheus  Co.,  Ltd  ,  in  liquida- 
tion, also  electrical  appliance  manufacturers'  plant,  machinery  and 
tools,  including  a  gas  engine  and  66- KW.,  one-phase,  .\,c.  generator, 
Partinnlars  sre  given  in  our  adrertisement  pages, 


LIGHTING  and  POWER  NOTES 


Aberdeen. — The  accounts  of  the  Corporation  eleitririty 
department  for  the  yearshow  that  the  sale  of  current  realised  £56,740, 
as  compared  with  £.".6,80<t,  and  the  hire  of  motors  £3,326i  as 
against  £2  S89.  On  the  expenditure  side  the  generation  of 
electricity  cost  i;  16,020,  as  compared  with  £17,711  last  year; 
distribution  costs  were  £1,226,  as  against  £871.  The  revenue 
and  expenditure  account  amounted  to  £60,231,  a  balance  of 
.t32,22L'  having  been  carried  to  the  net  revenue  account.  The 
quantity  of  electricity  generated  amounted  to  12,475,:i2ii  B.T.  units, 
this  being  a  record  and  exceeding  last  year's  quantity  by  781,925 
units, 

Accriuffton. — In  view  of  the  desire  for  economj  the 
question  of  discontinuing  the  electricity  showroom  has  been  re- 
ferred to  a  subcommittee. 

Amide.— Proposed  E.L. — The  U.D.C.  has  instructed 
the  surveyor  to  prepare  estimates  for  public  lighting  by  electricity. 
The  Council  recently  asked  the  Gas  Co.  to  supply  by  meter,  but  it 
refused,  and  stated  that  it  could  only  supply  gas  for  public  light- 
ing at  a  lump  sum  of  £200  a  year.  The  Council,  considering  it 
was  not  justified  in  accepting  these  terms,  has  applied  to  the 
Broomhill  Collieries,  Ltd.,  for  a  supply  of  electricity,  the  Council 
being  empowered  to  undertake  the  distribution  of  current  for 
public  and  private  purposes  under  Sec,  161  of  the  Public  Health 
Act,  IS 7.-.. 

.4rg'entina. — The  new  electric  power  station  at  Castelli 
(Province  of  Buenos  Ayres)  was  inaugurated  recently.  The 
concessionaire  is  Senor  Antinori. 

The  "Argentine  Brighton"  is  threatened  with  darkness.  lo 
other  words,  Mar  del  Plata's  electric  light  supply  is  likely  to  be 
cnt  off,  like  that  of  an  ordinary  citizen,  and  for  the  same  usual 
reason,  non-payment.  The  Municipal  Commissioner  has  applied 
to  the  President  of  the  "Club  Mar  del  Plata"  for  help  in  this 
emergency  ;  the  amount  owing  by  the  community  to  the  electric 
light  company  comes  to  about  $124,000  m/n.  In  reply  to  an  appli- 
cation of  the  local  board  for  funds  with  which  to  purchase  coal, 
instructions  have  been  received  for  the  company  to  suspend  opera- 
tions. To  get  over  the  difficulty  the  club  is  invited  to  assume  an 
obligation  of  the  municipality  for  the  sum  of  147,272  m/n,  repre- 
senting electric  supply  during  the  months  June  to  December,  1913, 
Since  1913  the  municipality  has  only  paid  823,213  "on  account," 
which  amount  corresponds  to  the  supplies  during  January  and 
February,  1914,  and  $;32,868  m/n.  during  the  current  year. — Jlerieiv 
(if  the  Biter  Plate. 

Australia. — The  South  Brisbane  City  Council  has  under 
consideration  an  application  for  permission  to  supply  the  city 
with  electric  light  and  power. 

A  scheme  has  been  submitted  to  the  Minister  of  Public  Works 
for  New  South  Wales  for  utilising  the  water  supply  system  of 
Grafton  and  South  Grafton  in  connection  with  a  hydro-electric 
power  scheme. 

The  Cottesloe  (W.A)  Council  proposes  raising  a  loan  of  £11,000, 
a  portion  of  which  is  to  be  expended  in  extending  the  electric 
light. — Tenderx. 

Bacup. — Street  Lighting. — The  Electricity  and  Tram- 
ways Committee  has  decided  to  accede  to  a  request  of  the  Lighting 
Committee  that  double-time  switches  should  be  installed  on  alter- 
nate lamps  in  Todmorden  Road.  The  electric  lighting  of 
Todmorden  Road  is  now  practically  completed. 

Blackpool. — Hospital  Si  pply. — The  T.C.  has  read  a 
letter  from  Lord  Derby  relating  to  the  provision  of  electrical  massage 
treatment  at  the  large  Convalescent  Hospital  at  South  Shore.  He 
said  the  necessary  appliances  would  cost  about  £500,  whiKqt  the 
working  expenses  would  reach  from  £3,000  to  £4,000  a  year 
additional  to  the  amount  that  the  War  Office  was  spending  on  the 
hospital.  The  Council  decided  to  defray  the  cost  of  equipment, 
and  to  supply  electric  current  for  the  treatment  free  of  charge. 

Bolton. — Coal  Siding. — The  Electricity  Committee  has 
instructed  the  electrical  engineer  to  arrange  with  the  L.  &  Y. 
Railway  Co.  for  the  construction  of  a  coal  siding  from  the  railway 
to  the  new  electricity  works  at  Back-o'-th'-Bank. 

Bury. — Loan   Sanction. — The  L.G.B.  has  sanctioned 

the  borrowing  by  the  Corporation  of  £7,225  for  additional  equip- 
ment at  the  Chamber  Hall  electricity  generating  station. 

Canada. — The  American  Consul  at  h'ort  William, 
Ontario,  in  a  recent  report,  states  : — It  is  reported  that  the  water 
power  of  the  Nipigon  River,  on  the  north  shore  of  Lake  Superior, 
is  one  of  the  largest  of  the  undeveloped  accessible  water  powers 
in  Canada.  Of  the  total  descent  nearly  175  ft.  could  probably  be 
utilised.  The  Hydro-electric  Commission  of  Ontario  reports  as  to 
the  power  available  at  the  different  localities  along  the  river,  as 
follows:— Cameron  Rapids,  19,500  h.p.  ;  Splitrock,  7,.')00  h.p.  ; 
Island  Portage,  4,750  h.p.  ;  White  Chute,  6  000  H.P. ;  Victoria 
Rapids,  6,000  H  p.  ;  Camp  Minor  Rapids,  3  500  HP.  ;  Virgin  Falls, 
12,500  H.p.  ;  Flatrook,  19,000  H.P.  The  report  further  states  that 
Lake  Nipigon  could  be  converted  into  an  excellent  storage  basin 
rendering  it  possible  to  increase  the  rate  of  flow  alxjve  the 
minimum  figures  given  in  the  report  of  the  commission.  Power 
plants  at  Cameron  Pool  and  Virgin  Falls  would  be  »bont  85  mileg 
from  Port  Arthur, 
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Connah's    JJiiay.— PRov.    Ordkr. — The    U.D.C.  has 

been  granted  a  prov.  order  for  E.L.,  but  it  cannot  be  proceeded 
with  until  after  the  termination  of  the  war. 

I>eiiii.v. — FuorosED  Price  Increase. — At  a  recent 
meetiner  of  the  T  C.  a  letter  was  eubmitted  from  the  Scottish 
Central  Electric  Power  Co.  intimating  an  increase  in  rates  for 
electrical  energy.  It  was  decided  to  point  out  that  the  Council 
had  a  contract,  under  which  rates  were  fixed  for  a  period  of  15 
years,  and  that  it  declined  to  agree  to  the  increase. 

Dewsluiry. — Annual  Accounts. — Figures   relating   to 

the  electricity  department  for  the  year  ending  March  31st  last 
show  receipts  amounting  to  £14,950,  as  against  £13,875  during 
the  preceding  year,  whilst  the  expenditure  was  £7,43!l,  against 
£7,077  a  year  ago.  After  deducting  payments  to  the  depreciation 
and  renewal  fund  account,  itc,  there  was  a  balance  of  £1,8111,  of 
which  £1,347  is  carried  forward  to  next  year.  The  number  of 
units  sold  during  the  year  was  l,94!i,02(i,  as  against  1,733,137 
during  the  preceding  12  months,  including  449,171  for  lighting 
purposes  :  887,039  for  power  and  heating  ;  552,854  for  traction 
(Yorkshire  Woollen  District)  ;  and  39,9(52  for  the  National  Electric 
Construction  Co.  The  increase  of,  roundly,  200,C00  units,  is 
accounted  for  by  the  enlarged  supply  of  energy  to  mills,  work- 
shops, &e.,  for  power  and  heating  purposes.  Although  the  total 
unite  increased  by  12'45  per  cent.,  181  tons  of  coal  lets  than  last 
year  were  used,  the  coal  cost  per  unit  being  about  the  lowest  in 
the  country  for  a  similar  output  and  a  record  for  the  undertaking. 

Eccles. — Price  Increase. — The  Public  Lighting  and 
Electricity  Committee  has  resolved  to  increase  the  charges  for  the 
supply  of  energy  as  from  October  1st  next,  by  10  per  cent,  for 
private  and  public  lighting,  and  by  20  per  cent,  for  general  power, 
heating  and  cooking.  The  L.G.B.  has  refused  the  T.C.'s  applica- 
tion for  the  raising  of  further  loans  for  extensions  to  electricity 
mains,  services.  &c.,  for  ordinary  purposes. 

<<nil(lfor(I. — Price  Increase. — The  local  Electricity 
Supply  Co.  has  intimated  that  the  price  of  electricity  will  be 
increased  by  10  per  cent,  for  lighting  and  by  20  per  cent,  for 
heating,  cooking  and  power,  as  from  September  30th  next. 

Hoylaiulswaiiie, — Proposed  E.L. — The   U.D.C.   has 

deferred  consideration  of  the  proposal  of  the  Electrical  Distribution 
of  Yorkshire,  Ltd.,  to  apply  to  the  B.  of  T.  for  a  provisional  order 
to  provide  electric  lighting  in  the  Council's  district.  It  was 
stated  that  the  charges  would  be  on  a  sliding  scale,  from  IJd.  per 
unit  for  street  lighting  to  .".d.  per  unit  for  house  lighting,  with  a 
maximum  price  of  7d. 

India. — Electrical  Pltmping. — The  success  which  is 

attending  the  electrical  pumping  experiments  in  the  Amritear 
district  is  attracting  attention  in  Simla.  The  value  for  irrigation 
purposes  of  the  water  raised  by  this  method  affords,  it  is 
found,  a  very  fair  return  upon  the  cost  of  installing  and  working 
the  electrical  pumping  machinery,  and,  by  the  method  adopted 
at  Amritsar,  not  only  can  waterlogging  and  consequent  malaria 
be  reduced,  but  also  canal  irrigation  can  be  extended,  inasmuch  as 
the  water  originally  brought  to  the  canals  is  made  to  do  duty  a 
number  of  times  over,  the  result  being  that  the  amount  of  water 
taken  from  the  canals  for  local  irrigation  can  be  reduced,  leaving 
an  increased  supply  of  canal  water  for  distribution  to  areas  which 
could  not  otherwise  have  been  supplied. — Ind'uniEiui'iiiper'ntii. 

Simla  Extensions. — Owing  to  the  large  number  of  applications 
for  electricity,  the  Simla  Municipality  is  now  extending  the  area  of 
supply  coneideralily.  The  work  is  well  in  hand,  and  bigger  trans- 
formers are  being  installed  in  all  the  sub-stations  in  Simla,  while 
at  Chabba  arrangements  are  being  made  for  the  erection  of  a  new 
500- K  v.a.  alternator,  which  is  expected  to  arrive  shortly.  The 
scheme  includes  the  fitting  up  and  supplying  of  energy  at  one 
rupee  per  lamp  per  month  up  to  a  maximum  of  five  lamps,  whether 
the  consumer  uses  it  by  day  or  by  night,  and  quite  a  large  number 
of  shopkeepers  on  The  Mall  are  already  availing  themselves  of  it. 
— Indian  Eni/hwfrini/. 

Killorfflin  (Co.  Kcrrj).— Mr.  Thos.  ODonnell,  M.P., 

is  one  of  the  promoters  of  the  Killorglin  Electric  Light  and  Power 
Co.,  which  has  been  registered  with  a  nominal  capital  of  £l,i;50 
in  £1  shares. 

Miildlctoii. — Year's  Workin(i. — The  less  on  the  elec- 
tricity undertaking  for  the  past  year  is  £429,  which  has  been 
transferred  to  profit  and  loss  account,  increasing  the  debit  balance 
to  £2,24  1. 

\ew  Zealand.— The  Lyttleton  B.C.  has  approved  of  the 
principle  of  lighting  the  borongh  with  electricity,  and  a  poll  of 
the  ratepayers  is  to  be  taken  on  the  propopal  to  carry  out  the 
scheme. 

The  Dominion  Cement  Co.,  of  New  Zealand,  in  installing  a 
complete  hydroelectric  generating  plant,  with  sub-station 
ei)uipniont.  The  power  houHB  at  Wairna  will  contain  two 
water  wheel-drivrn  A.(!.  generators  of  1,2."iO  K  v.a.,  at  50  cycles, 
500  li  I'.M  ,  5,500  volts,  and  two  DU.  generators  of  30  KW.,  at 
1,000  K.p  M.,  230  vnlts  ;  the  pressure  will  be  htepped  up  to  22,000 
volts  for  transmission. 

The  Takapuna  B.C.  has  received  an  application  from  the  Tram- 
way and  Ferry  Co.  for  a  concession  to  supply  the  borough  with 
electric  light  and  power  on  terms  to  be  arranged  ;  the  recently- 
appointed  Electric  Lighting  Committee  has  been  instrnoted  to 
obtain  full  information,  and  repart  to  the  Council. 


Devonport  (N.Z.). — The  Council  has  received  an  offer  from  the 
Electricity  Supply  Corporation  (N.Z.),  Ltd.,  to  light  the  streets  by 
electricity.  The  company  would  install  l<i7  lamps  of  100  c.P,, 
10  of  300  c.i'.,  six  of  1,000  c  p.,  and  three  of  2,00(i  c  ]•.  The  charges 
to  the  Council  for  lighting  and  maintenance  would  be  approxi- 
mately £813,  as  against  £,180  paid  at  present  for  gas.  A  discount 
of  3,'  percent,  is  offered  if  8,000  c  p.  is  taken  as  a  first  instalment. 
The  matter  has  been  referred  to  the  Works  Committee  with 
instructions  to  select  two  areas  in  which  demonstrations  could  be 
carried  out  by  the  gas  and  electricity  companies  over  a  period 
of  three  months.  The  Council  has  accepted  the  Electricity  Supply 
Corporation's  offer  to  supply  eileotric  power  for  operating  the 
Council's  stone-crushing  plant. — Tenders. 

Plymouth. — Year's  WoRKiNr;. — The  annual  report  of 
the  Electricity  and  Street  Lighting  Committee  shows  that  the 
Prince  Rock  works  made  a  gross  profit  of  £15,042,  as  against 
£15,629  in  the  previous  year,  which  has  been  appropriated  as 
follows: — Expenditure  on  mains,  &c.,  £2,624;  dividends  and 
interest,  £4,755  ;  income-tax,  £1,478  ;  stock  and  mortgages 
redemption,  £4,090;  and  repayment  of  loans,  £1  141  ;  leaving  a 
net  profit  of  £981,  of  which  £442  has  been  placed  to  reserve  fund 
and  £539  applied  in  aid  of  the  rates.  In  the  preceding  year  the 
net  profits  amounted  to  £3,028  ;  the  rsduction  is  accounted  for  by 
the  large  expenditure  on  mains  out  of  revenue,  the  increased  price 
of  coal,  and  the  heavier  income-tax  charges.  At  the  Newport 
Street  works  the  gross  profit  for  the  year  has  been  £10.164,  com- 
pared with  £7,878,  which  has  been  appropriated  as  follows ; — 
Dividends  and  interest,  £4,071  ;  stock  and  mortgages  redemption, 
£4,76i;  ;  income-tax,  £11  ;  and  interest  on  deposits,  £15  ;  making 
total  payments  of  £8,8il4,  and  leaving  a  net  profit  of  £1,299,  which 
has  been  transferred  to  reserve  fund.  In  the  preceding  year  the 
net  profit  was  £4('). 

Rochdale. — Following  a  report  by  the  borough  electrical 
engineer  as  to  the  difficulty  experienced  in  keeping  men  at  the 
electricity  works — many  employes  having  left  to  make  munitions 
— the  E.L.  Committee  has  decided  to  apply  to  the  Minister  of 
Munitions  for  recognition  of  the  electricity  works  as  being  engaged 
on  Government  work. 

Shipley. — At  the  last  meeting  of  the  U.D.C.  attention 
was  directed  to  a  draft  agreement  submitted  by  the  Bradford  Cor- 
poration in  regard  to  the  supply  of  electricity  to  Dumb  Mills, 
Frizinghall.  It  was  pointed  out  that  this  agreement  was  the  same 
as  a  previous  one  which  the  Council  refused  to  sign,  and,  in  view 
of  this  fact,  the  clerk  was  instructed  to  prepare  a  draft  agreement 
for  submission  to  the  Corporation  embodying  the  terms  desired 
by  the  Council.  It  was  stated  that  the  Council  would  not  give 
way  in  the  slightest  degree  until  it  got  from  the  Corporation  what 
it  demanded. 

South    Africa.  —  Proposed    Loan    Application. — A 

ratepayers'  meeting  was  held  at  Cape  Town,  on  August  18tb,  for 
the  purpose  of  obtaining  sanction  to  the  loan  ot  £7."s000  for 
the  extensions  to  the  electric  lighting  plant.  The  following 
figures  were  given  by  the  chairman  of  the  Electric  Lighting  Com- 
mittee as  a  justification  for  the  proposed  expenditure :  number  of 
consumers  in  1913,  5,533:  191+,  7,170;  seven  months  of  1915, 
7,738,  equal  to  an  increase  of  40  per  cent,  over  1913.  The  increase 
in  1915  would  have  been  much  larger,  but  for  the  suspension  of 
the  free-wiring  facilities.  The  revenue  in  1913  was  £101,131, 
and  in  1914,  £116  330;  the  estimated  revenue  for  1915  was 
£124,868,  which  would  in  all  probability  be  exceeded,  as  the 
returns  for  the  period  .January  to  July  showed  an  increase  of 
18  per  cent,  over  the  corresponding  period  of  1914  ;  units  sold 
1913,  7,469,000  ;  1914,  9,349,000  ;  for  the  first  seven  months  of  1915 
the  units  generated  showed  an  increase  of  22  per  cent,  over  a 
similar  period  of  last  year.  For  the  relief  of  rates  in  1913  £4,680 
was  available,  and  in  1914  £10,471  ;  for  1916  the  net  profit  was 
estimated  at  £19,571,  which  on  the  basis  of  returns  to  date  would 
be  materially  increased.  The  maximum  load  this  year  was  nearly 
equal  to  the  full  capacity  of  the  two  2,000- KW.  turbines  installed 
and  was  steadily  going  up,  and  they  would  also  shortly  have 
to  meet  a  new  demand  for  800  KW.  for  Government  requirements. 
The  only  stand- by  plant  was  the  old  reciprocating  plant  of 
about  2,6()0-KW.  capacity.  Owing  to  the  increasing  demand  it  was 
necessary  that  the  plant  should  be  supplcmenttd  without  delay. 
The  distributing  system  in  many  parts  of  the  city  was  also 
becoming  overloaded  and  inadequate  ;  it  was  estimated  that  the 
£75,0o0  would  cover  capital  expenditure  for  the  neit  two  years. 
The  resolution  sanctioning  the  application  for  a  loan  was  carried. 

PlETKRMAUiT/nuRc. — The  borough  electrical  engineer  reports 
that  the  revenue  from  private  li^rhting  and  power  shows  a  sub- 
stantial increase  over  that  of  last  year,  the  number  of  new  con- 
nections during  the  year  being  up  to  theaverage.  The  new  turbine 
plant  which  has  now  been  working  for  some  16  months  has  enabled 
the  department  to  deal  with  a  greatly  increased  demand,  while  at 
the  same  time  effecting  economies  in  the  generating  costs.  On 
.Tune  25th  the  number  of  units  generated  iluring  the  24  hours  was 
10,400.  an  increaise  of  25  per  cent,  on  the  corresponding  day  of 
last  year,  when  the  output  was  8,214  units.  Witji  the  increasing 
demand  the  question  of  additional  plant  would  «hortly  have  to  be 
considered.  The  steam  alternators  and  stand-by  boiler  plant  had 
been  overhauled.  The  agreement  with  the  railway  department 
expires  at  the  New  Year,  and  it  will  bo  necessary  for  the  Gonnoil 
to  consider  the  condition*  of  it«  renewal. — Smilli  African  Mininii 
Jiiiirnol, 
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South  Wales.— Miners'  Lamps. — According  to  the 
standard,  a  portion  of  the  South  Wales  coaieeld  haa  agreed  to  use 
electric  lamps  instead  of  Davy  lamps,  in  order  to  minimise  the 
risk  :  coal  cutters  who  use  them  are  offered  Id.  per  ton  extra. 

St.  Amies.— Bulk  Supply.— The  D.C.  has  signed  the 
agreement  to  provide  Lytham  with  a  bulk  supply  of  electricity, 
but  the  L.G.B.  has  announced  that  it  cannot  sanction  a  loan  for 
the  purpose  at  present. 

Stockport.— Plant  ExtensiOxX.— The  electrical  engi- 
neer having  reported  to  the  Electricity  Committee  that  it  would 
be  some  weeks  before  the  new  plant  on  order  would  be  at  work, 
two  condensers  are  to  be  put  down,  at  an  approximate  cost  of 
£600,  so  that  the  output  of  the  present  plant  can  be  increated. 

Swansea.— Price  Increase. — The  borough  electrical 
engineer  reports  that  owing  to  the  war,  the  extra  cost  of  production 
for  the  year  ending  March  next  will  be  £4,420,  viz ,  £2,000  for 
coal  (40  per  cent,  increase),  £752  for  men  on  military  service,  £468 
war  bonus  to  employe?,  and  £  1,200  extra  cost  of  material,  &c.  To 
meet  this  extra  expenditure  he  recommends  that  the  hours  of 
maximum  demand  be  increased  in  the  winter  quarter  from  91  to 
137,  that  the  flat  rate  in  connection  with  the  maximum  demand 
system  be  discontinued,  that  meter  rent  rarging  from  2s.  to 
10^.  per  quarter  be  charged,  that  the  minimum  charge  per  service 
be  6e.  for  each  summer  quarter  and  IDs.  for  each  winter  quarter, 
and  that  the  extra  coat  (£517)  of  carbons,  globes,  &o.,  be  charged 
to  public  lighting.  It  was  stated  that  these  changes  would  pro- 
vide an  estimated  increased  revenue  of  £3,300,  and  that  it  would 
be  the  first  time  that  Swansea  had  charged  a  meter  rent.  The 
report  was  adopted,  and  the  question  of  a  proposed  showroom  was 
referred  to  a  Sub-Committee. 

Trowbridae.— Overhead  Lines. — Provided  that  under- 
ground cables  are  laid  in  the  main  streets  of  the  town,  the  U.D.C. 
has  decided  to  raise  no  objection  to  the  Electric  Supply  Co.  uting 
overhead  lines  in  the  side  streets  and  outlying  districts,  according 
to  a  plan  to  be  prepared  by  the  surveyor. 


TRAMWAY  and  RAILWAY  NOTES. 


Accring'ton. — Tbamworkees'  Wages. — The  Corpora- 
tion has  refused  a  request  by  the  men's  Union  to  pay  all  men  in 
the  tramway  department  at  the  rate  of  time  and  a  half  for  time 
worked  on  Saturdays  over  and  above  their  ordinary  duty. 

Burnley. — War  Bonus. — An  application  for  a  war 
bonus  of  38.  per  week  for  local  tramway  workers  has  been  referred 
to  the  General  Purposes  Committee  of  the  Corporation  ;  the  Tram- 
ways Committee  has  refused  an  application  from  the  shed 
labourers. 

Continental.— Sicilian  Railway  Electrikication. — 

A  Milan  syndicate  has  submitted  to  the  Italian  Government 
a  scheme  for  the  electrification  of  the  light  railways  on  the  Island 
of  Sicily,  the  total  length  of  which  is  about  625  miles.  According 
to  the  project,  the  necessary  current  would  be  taken  from  the 
generating  station  of  the  Societa  Elettrica  delta  Sicillie  Orientale, 
and  converted  from  three-pha?e  to  single-phase  current  at  50,0C0 
volts  at  a  large  converting  station  to  be  established  at  Nicosia. 
Fourteen  transformer  and  distributing  stations  would  also  be 
established  along  the  railways,  where  the  voltage  would  be  trans- 
formed to  a  working  pressure  of  11,000  volts. 

Dartford. — The  Tramways  Committee  has  reported  that 
the  Chief  Commissioner  of  Police  has  issued  summonses  against 
the  tramway  manager  for  employing  unlicensed  conductors.  The 
Chief  Commissioner,  the  report  explains,  will  not  issue  licences 
to  persons  under  21  years  of  age,  and  the  clerk  has  been  instructed 
to  suggest  to  Messrs.  Balfour,  Beatty  &  Co.,  Ltd.  (the  tramway 
lessees),  that  unless  the  Chief  Commissioner  will  relax  the  lule  for 
the  period  of  the  war,  they  should  lay  the  whole  of  the  facts  before 
the  Minister  of  Munitions,  and  inform  him  that  it  will  be  impos- 
sible for  them  to  provide  proper  facilities  for  conveying  workmen 
to  local  works. 

(■laSj^ow. — Electric  Vehicles. — The  members  who 
attended  the  Conference  of  sanitary  inspectors  in  London  reported 
to  the  T.C.  that  they  had  inspected  various  kinds  of  vehicles 
constructed  for  cleansing  work,  particularly  electric  vehicles  for 
refuse  collection,  and  were  of  opinion  that  there  was  a  promising 
future  for  electric  vehicles,  particularly  for  the  collection  of 
refuse,  &c.,  and  considered  that  the  development  of  this  class  of 
vehicle  should  be  carefully  watched. 

Road  Widening. — The  B.  of  T.  has  been  in  communication 
with  the  Tramways  Committee  on  the  working  of  the  single  line  of 
tramway  at  Spier's  Bridge,  Thornliebank,  and  has  pointed  out  that 
while  the  Board  can  accept  no  responsibility  for  a  line  used  with- 
ont  its  sanction,  it  does  not  propose  to  take  any  further  action 
in  the  matter  at  present,  on  the  understanding  that  the  Corpora- 
tion will  take  the  earliest  opportunity  to  obtain  Parliamentary 


powers  to  purchase  the  land  necessary  for  the  widening.  The 
Committee  has  agreed  to  recommend  the  T.C.  to  include  in  the 
prov.  order  the  necessary  clauses  suggested  by  the  Board. 

Bulk  SorpLv. — Owing  to  the  postponement  of  all  extensions  of 
plant  and  buildings  at  the  electricity  department  the  Tramways 
Committee,  at  the  request  of  the  Corporation  electrical  engineer, 
agreed  to  assist  the  electricity  department  during  the  coming  and 
succeeding  winters  by  supplying  energy  from  the  Pinkston  power 
station  to  Port  Dandas. 

London.  —  L.C.C.    Annual    Accounts.  —  The    year's 

working  of  the  London  County  Council  tramway  nndertakin-  — t ) 
which  reference  was  made  in  onr  issue  of  April  TiOth  !»►  — • 
resulted  in  a  total  income  of  £2,399,847  (£2,389,016  electric); 
working  expenses  amounted  to  £1,700,571  (£1,684,243  electric)  ; 
and  the  surplus  was  £704,803  (electric)  ;  after  meeting  a  defi- 
ciency of  £5,526  on  horse  traction,  a  balance  (gross  profit)  of 
£699,276  remained.  As  against  this,  debt  charges,  income-tax, 
Parliamentary  expenses,  &c.,  less  certain  deductions,  totalled 
£732,448,  leaving  a  net  deficiency  for  the  year  of  £33,173,  which 
wts  met  out  of  the  general  reserve  fund. 

By  electric  traction  .'18,706,161  car-miles  were  run,  the  total,  in- 
cluding horse  cars,  being  nearly  59  million  car-miles  ;  547,253,332 
passengers  were  carried  by  electric  cars  and  550,597,993  pas3engerg 
in  total.  Thi9  compares  with  522,952,600  passengers  in  the 
previous  year  and  512,652,700  in  1912-13.  It  is  interesting  to  note 
.that  41  per  cent,  of  the  total  were  Id.  fares  and  29  per  cent. 
id.  fares. 

The  total  revenue  averaged  9'77d.  per  car-mile,  as  against  9'2ld. 
in  1913-14  ;  working  expenses  totalled  6'89d.  (including  war  service 
allowances),  as  against  6'50d.  in  the  previous  year,  when  no  such 
allowances  were  made,  and  included  1  02d.  per  car-mile  for 
power  expenses,  exclusive  of  debt  charges. 

For  power  purposes,  143,393,600  units  were  generated  at  a  total 
ODst  of  ■396d.  per  unit  (including  ■31d.  working  expenses  and  OSed. 
debt  charges). 

Sub-station  and  distribution  costs,  including  debt  charges, 
amounted  to  ■195d.  per  unit,  the  energy  dealt  with  including,  in 
addition  to  the  above,  nearly  14  million  purchased  A.c.  units  (cost- 
ing ■577d.  per  unit)  ;  there  were  also  purchased  325,396  D.C.  units 
at  '854d.  per  unit — the  total  units  generated  and  purchased  amount- 
ing to  157,680,899. 

The  units  used  for  traction,  including  transmission  and  conver- 
sion losses,  totalled  152,606,477,  at  an  average  cost  of  iilod.  per 
unit,  the  balance  being  used  for  car  and  repair  sheds  and  for 
auxiliary  plant.  The  L.C.C.  tramway  system  extends  over  prac- 
tically 150  miles  of  streets,  and  includes  57  miles  horse  traction, 
121  miles  of  conduit,  and  2028  miles  of  overhead  trolley  electric 
route  ;  279  miles  of  overhead  route  were,  in  addition,  worked  by 
the  Metropolitan  Electric  Tramways,  Ltd. ;  1,767  cars  were  in  use, 
including  16  trailer,  3  petrol- electric  and  37  horse  cars. 

During  the  year  one  of  the  reciprocating  sets  at  the  Greenwich 
generating  station  was  replaced  by  the  first  new  8,000-KW.  turbo- 
generator, some  of  the  switchgear  was  reconstructed  and  additional 
safety  devices  were  introduced.  The  work  was  generally  carried 
out  without  interference  with  the  supply  of  power,  but  unfortu- 
nately on  December  11th,  1914,  a  transformer,  which  exploded, 
caused  a  serious  fire  and  consequent  interruption  of  the  supply. 

The  improvement  in  the  price  of  coal  at  the  commencement  of 
the  year  was  not  maintained,  owing  to  the  partiardoeing  of  the 
Firth  of  Forth,  the  restricted  output,  and  also  to  the  increased 
rates  for  freight  and  insurance.  Large  quantities  of  coal  had  to  be 
purchased  at  enhanced  prices  outside  the  contracts. 

The  total  amount  charged  against  the  capital  account  of  the 
tramway  undertaking  to  March  3  let,  1915,  in  respect  of  street 
improvements  was  £714,351.  The  charge  against  revenue 
account  for  the  year  in  respect  of  this  capital  was  £35,940,  an  in- 
crease of  approximately  £5  000  over  the  charge  of  the  previous  year. 

Daring  the  period  under  review  sums  amounting  to  £87,828 
were  paid  to  the  local  authorities  in  respect  of  rates  levied  on  per- 
manent way,  an  increase  of  £1,500  on  the  year  1913-14  ;  the  rates 
on  the  power  station,  car-sheds,  inc.,  were,  in  addition,  £40,207. 
The  various  road  authorities  through  whose  districts  tramways 
operate  have,  it  is  estimated,  effected  a  saving  of  at  least  £134,400 
during  the  year  by  the  Council  paving  and  maintaining  the  tram- 
way area. 

In  June,  1908,  the  Council  decided  that  during  a  period  of  five 
years  any  balance  remaining  after  providing  for  renewals  should 
ba  carried  to  general  reserve;  this  fund  amounted  to  £196,223, 
and  deducting  the  deficiency  for  the  year,  a  balance  remained  of 
£163,050. 

The  renewals  fund  amounted  to  £543,859;  £141,813  waa  spent 
during  the  year,  leaving  a  balance  of  £402,045. 

South    Shields. — Year's    Working. — For    the    year 

ended  March  3l9t  last,  the  Corporation  tramways  carried  10,479,421 
passengers  and  ran  927,728  car-miles,  increases  of  474,257  passengers 
and  29,713  miles,  respectively.  The  total  revenue  was  £39,845, 
and  the  gross  balance  £14,335,  leaving  after  meeting  interest  and 
sinking  fund  charges  a  net  balance  of  £5,594.  Compared  with 
the  previous  year,  the  revenue  was  somewhat  higher,  but  owing  to 
a  considerable  increase  in  working  expenses,  the  disposable  net 
balance  was  about  £1.500  less.  The  working  of  the  Edison  battery 
'buses  resulted  in  156,203  passengers  being  carried  and  22,197  oar- 
miles  being  rnn,  the  receipts  amounting  to  6'55d.  per  cm.  Over 
39,000  units  were  supplied  for  the  'bus  service  ;  and  the  total  energy 
used  for  the  care,  workshops,  and  'buses,  amonnt(d  to  1,220,313 
units.  The  net  balance  on  the  year's  working  was  appropriated 
as  to  £3,194  to  reserve  and  £2,400  in  aid  of  the  rates.  The  total 
of  the  reserve  fund  now  amounts  to  £28,838. 
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ManclH'strr. — Traaiway  A(  cidknt. — On  the  night  of 
the  3rd  inst.  a  (,'orporation  car  overturned  at  the  junction  of 
Alexandria  Road  South  and  Wilbraham  Road. 

At  a  Board  of  Trade  inquiry  on  Wednesday  into  the  accident, 
evidence  was  given  that  the  track  and  the  car  were  in  perfect 
condition,  but  that  the  place  where  the  accident  occurred  was  not 
illuminated  as  the  Tramways  Committee  would  wish  ;  »nd  Mr. 
McElroy,  (jeneral  manager,  said  that  in  his  opinion  the  accident 
would  never  have  happened  if  a  lamp  on  the  east  side  had  been  lit 
instead  of  one  on  the  other  side.  Lieut.-Colonel  Von  Donop  closed 
the  inquiry. 

The  first  women  conductors  in  the  city  were  put  to  work  experi- 
mentally on  Wednesday. 

Nesboi'onn'li  and  Swiiitoii.— Kailless  Traction. — 

Last  week  the  B  of  T.  inspected  the  new  railless  traction  routes  of 
the  Mexborough  and  Swinton  Tramways  Co.,  and  a  commencement 
was  made  with  the  carrying  of  passengers.  There  are  two 
sections,  from  the  junction  of  Swinton  Riad  and  High  .Street, 
Mexborough,  to  the  Manvers  Main  Colliery,  and  from  the  Mex- 
borough Toll  Bar  to  Elm  Green,  Conisborough. 

Reading'.  —  .\lcer  considering  the  tramway  manager's 
report  as  to  restricting  the  expenditure  during  the  war,  the  Com- 
mittee has  deeded  to  inform  the  Council  that  the  cost  of  working 
the  undertaking  cannot  be  reduced  if  the  present  oar  services  are 
maintained. 

Rochdale. — Following  the  breakdown  of  the  arrange- 
ment with  the  contractors  for  the  work  of  erecting  the  new  oar- 
shed,  the  Corporation  Finance  Committee  has  decided  to  advance 
the  necessary  money  to  enable  the  shell  of  the  extensions  to  be 
completed  and  covered  in. 

Salford. — Annual  Accounts. — During  the  year  ended 
March  31st  the  Corporation  tramways  ran  5,828,231'  car-miles,  some 
400,000  miles  less,  and  carried  54,3-13,908  passengers,  or  1,219,362 
more  than  in  the  previous  year.  The  total  income  was  £262,454. 
and  the  gross  profit  (after  deducting  working  expenses  and  £6,226 
war  allowances)  amounted  to  £85,706.  The  balance  of  the  year's 
working,  after  meeting  all  the  usual  charges,  was  £32,264,  as 
against  £i'6,450  the  previous  year,  and  was  appropriated  as  to 
£22,000  to  the  relief  of  rates,  and  £lii,264  to  the  renewals  fund. 
The  total  number  of  units  used  was  9,r,02,534  :  average  total 
revenue  pT  car-mile,  10  -^OTd.  ;  average  working  expenses,  includ- 
ing energy  cost  per  car-mile,  7022d.  The  balance  of  the  deprecia- 
tion and  renewals  fund  amounts  to  £27,573. 

Stockport. — The  Chairman  of  the  Tramways  Committee 
reported  to  his  Committee  that  he  had  been  informed  that  the 
Electricity  Committee  had  decided  to  give  notice  that  it  might  be 
necessary  to  curtail  the  supply  of  electricity  for  tramway  purposes. 
He  suggested  that  the  Committee  should  draw  the  attention  of  the 
Electricity  Committee  to  the  fact  "  that  the  Tramways  Committee 
are  not  customers  but  partners  in  the  electricity  works,  both  as  a 
department  of  the  Corporation  and  as  owners  of  the  plant  therein 
in  excess  of  the  tramway  requirements. "  The  terms  of  the  reso- 
lution were  plainly  put,  "  so  that  there  may  be  no  misappre- 
hension as  to  the  ownership,"  the  Tramways  Committee  deciding 
that  it  would  not,  except  by  consent,  accept  any  cutting  down  of 
the  tramway  service. 

Warrington. — Motor-'Bus  Service. — The  Electricity 

and  Tramways  Committee  has  decided  not  to  accede  to  requests 
that  motor-'bus  services  should  be  inaugurated  to  Winwick  and 
Thelwall,  where  military  hospitals  are  situated. 

The  Corporation  motor'bus  drivers  are  to  receive  a  bonus  of  Is. 
per  week  when  they  average  six  miles  to  the  gallon,  and  an  extra 
Is.  per  week  when  the  average  is  6)  miles  or  over.  The  idea  of 
the  bonuses  is  to  encourage  the  men  to  save  petrol. 


CONTRACTS  OPEN  and  CLOSED. 

OPEN. 

.\ustralia. —  October  25th.  Six  electrically-operated 
wharf  capntans,  for  the  Sydney  Harbour  Trust.  Forms  of  tender 
from  the  Engincer-in-Chief,  Harbour  Trust  Offices,  Circular  l,iuay.* 

October  25th.  For  the  Commonwealth  Department  of  Defence 
(Navy  Office).  .Supply,  delivery  and  erection  of  power-station 
plant  and  equipment  for  the  Commonwealth  Naval  Dockyard, 
Sydney.* 

Ha wTnoKN.— November  30th.  Refuse  destructor  plant,  for  the 
Hawthorn-Malvem-Camberwell  and  Kew  Destructor  Trust.  Speci- 
fication from  the  Trust  Engineer's  Office,  Town  Hall. 

Ilristol.— September  2lUi.  Unwashed  enmll  coal  for 
six  or  twelve  months,  for  the  Corporation  electricity  works. 
Mr.  M  y.  Prootor,  Chief  Engineer  and  (ieneral  M  tnager.  Exchange, 
Corn  Street  (returnable  deposit  of  £2  2b.). 

Biirnle.v.— September  20th.  R.  of  (i.  Klectrical  goods. 
Tender  forms  from  Mr.  .1.  S.  Horn,  Clerk. 

CastlrtOHii-Rere. — The  District  Council  baa  called  for 
tender!  tor  the  public  lighting  of  the  t'Own  by  electricity  (or  • 
tern  of  Jfi  yenrii, 


Edinlnirs'li.  —  October  4th.  Corporation.  Cast-iron 
intake  shaft,  pump  shaft,  ko.,  for  obtaining  pcawater  for  con- 
densing in  connection  with  the  new  electricity  station  at  West 
Bank,  Portobello.    The  Engineer,  Dewar  Place  station,  Edinburgh. 

London. — Bow. —September  aist.  Klectrical  goods  foi 
the  managers  of  the  Poplar  and  Stepney  Sick  Asylnra  District. 
Mr.  S.  G.  Wright,  Clerk,  the  Asylum,  Davon's  Roa.l,  Bow,  E. 

Kensinc^ton. — September  23rd.  Six  months'  supply  of  electric 
lamps  and  fittings  for  the  B.  of  (i.  of  Kensington  I'arish.  Tender 
forms  from  Mr.  W.  R.  Stephens,  Clerk,  Guardians'  O.'ficCB,  Marloes 
Road,  W. 

Xewport  (Non,). — Converter  plant  and  transformers, 
for  the  Corporation.  Mr.  A.  N.  Moore,  Borough  Electrical 
Engineer,  Town  Hall. 

Xew  Zealand.  —  Duneiiin.  —  November  3rd.  City 
Council.  Supply  and  delivery  of  insulated  and  bare  copper  wire 
in  quantities  for  a  period  of  two  years.  Specifications  at  Electrical 
Engineer's  office.  Market  Street,  Danedin. — .V<'"-  ZfuJund  S/iij>jii)iii 
find  (.'tninnrrc^'. 

Ueiffate.  —  September  loth.  T.C.  Twelve  months' 
supply  of  A.c.  induction  motor  meters.  See  "Official  Notices" 
September  3rd. 

Sliann;]iai. — September  24th.  Municipal  Council.  One 
turbo-generator,  5,000  KW.,  and  one  or  two  of  10,000  KW.,  complete 
with  condensing  plant,  ^:c.     See  "Official  Notices"  August  20tb. 

September  2'.ith.  e.h.t.  switchgear,  static  transformers,  and 
underground  cables  for  22,000  v.,  for  the  Municipal  Conncil.  See 
"  OfScial  Notices  "  August  27th. 

Stanley. — Oeneral  repair  and  upkeep  of  the  electric 
bells  in  Newton  Hill  and  Stanley  Council  New  Schools.  Mr.  A. 
Angus,  West  Riding  Education  Office,  Wakefield. 

South  Africa. — JoHAXNESBURd. — September  25th.  For 
the  T.C.  Two  turbo -alternator  sets,  condensing  plant,  switchgear, 
&c.  Specification,  &c.,  on  deposit  of  £2  23.,  from  Mr.  J.  H.  Dobaon, 
General  Manager.' 

Septembsr  25th.  Municipal  Conncil.  I,5'.i3  electricity  meters 
and  ."lO  time  switches  * 

Ojtober  9.h.  Municipal  Council.  Water-purifying  plant  with 
a  capacity  of  7."j,000  gallons  per  24  hours,  for  the  generating 
station.* 

Snindon.— September  18th.  Corporation.  Supply  of 
steam  coal.     See  ''  Official  Notices"  Septeml)er  3rd. 

Waketield. — Coal  for  one  year  from  October  9th,  1915, 
for  Yorkshire  (West  R  'ding)  Electric  Tramways  Co.,  Ltd.,  Belle  Isle. 
Tenders  to  H.  England,  General  Manager. 

Warrington.— September  22nd.  B.  of  G.  T^lectrical 
goods  ("none  of  German  or  Austrian  origin")  for  six  months 
ending  March  31st,  1916.  Tender  forms  from  Mr.  Arthur  Bottomley, 
Clerk,  Bewsey  Chambers. 

Specifications  for  the  items  marked  *  oan  be  seen  at  the  Board 
of  Trade  Commercial  Intelligence  Branch  in  London. 
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CLOSED. 

.4listralia. — The  following  contracts  have  been  placed :  — 

Victorian  Railways. 
Construction  of  substation  at  Nortli  Pitzny.— Swans- u  Uros..  .£1.^,740. 
Carbiina.-Item  1,  .£7  ft  per  1.000;  item  2,  il  Ifis.  Vil.  |ier  1,000:  item  .1, 

£i  93.  lOd.  per  1,000 :  item  4,  i9  2s.  lOd.  pei-  1,000  ;  item  5,  i'9  15s.  lid. 

per  1,000;  item  6,  £10  9s.  per  1.000.— W.  McLean  A  Co. 
'I'wo  air-compressors,  i"3.'}5  eacii. — Belliss  &  Morcom.  Ltd. 
II. I.  two-core  concentric  cable,  per  mile:    7/l(i,  £207:  7/U,  j£261  ;  P/Ifi, 

i'310.     L.T,  two-core  cable,  per  mile  :  7/16,  £147  :  19,14,  f.MS.    Onto 

three-core  cable,  per  mile:   7/14,  £261:    19/14,  £.".31.— B.I.  &  HeUbv 

Cables,  Ltd. 
Two  motor-driven  air-compressors  witli    spare  parts,  for    the  Jolimcnt 

oar  shop;  four  ditto,  including  motors,  for  the  Baltarat  and  Bendigo 

workshops,  £3,462.— Bellies  &  Moicom,  Ltd. 

Hawthorn  Tramways  Trust. 
Construction    of    the    permanent-way .  for   the    electric    t  -amwav    from 
Melbourne  to  Burwood,  £66,066.— H.  Teeedale  Smith.    The  tender  of 
the  Trust's  engineer  lo  do  the  work  by  day  labour  exceeded    the 
accepted  tind.r  by  £6,000. 

Syhnky  Hakhoub  Thi  bt. 
Elec'rio  power  wool-bale    elevators  and  conveyors,   W'ooloomooloo   Bay 
■hods.— Uibson,  Battle  &  Co.,  Ltd. 

SvnNHY  City  Coincil. 
'I'wo  arcing  ground  suppreesora  complete,  for  88,000-toII  ."'O  cyo'c  ciniiitB. 

£1,61U.-Aust.  Ucnoral  Bloctrio  Co. 
Bate  copper  cable:    7/16,  5,000  yd.;  7/14,  800,000  yd.:    19/16,   150,000  yd., 
19/14,  '^OO.dtiO  yd. :  £H,050,  eubj  <■<  to  the  motal  market,  as  provided 
by  agreement.— B.l.  &  Hrlsby  Oablos.  Ltd. 
For  the  supply  of  83.000  volt  cables  (-pccifleation  No.  874)  Uic  (ollowiiig 
lenders  wore  received  :  - 

Schedule  A,  Rchedule  n. 

with  copi^or       wit  bout  copper 
sbpatb.  sheath. 

NoTes  Bros.        £lK,;inii  £17,050 

VV.T.  HenlevR,  Ltd 1,'<,771  16,H0« 

Miemens  Bros.  A  Co IH.B-fl  17.770 

B.I. «  Holsby  Cables,  Ltd r.i,l'J6  17,911 

Weiitern  Blectric  Co 19,291  I7,6H 

British  Oenoral  Electric  Co 'JO.HIO 

Aust.  (ienernl  Blectric  Co »1.6«W  18,900 

Lawrence «  Hanson 911,875  28,625 

N.lluthrldle,  Ltd 8><,9Ji2  85,169 

The  lender  o(  Messrs.  Noyos  Bros.  (Sohodule  Bl,  at  flTiOCO,  wM>  roconi' 
mended  for  »oceplf(nee. 
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MRLBouK^fE  City  Coi'X<  it. 
d  cut-out  boxis.—CjramonweaUh  Ci 


1  boiler  feed  p  imp.  £4G7."H.  Perks. 
)  transformers.  £fil2.— Johaeon  A  Phillip!.. 


Cist-ifon  8<irvice 
Iron  Works. 
One  turbine-drive 
Four  three-ptiE 

Condenser  fuses.— Mcllwraith  &  Co. 
Insulators.— Commouwealtli  Art  Pot'ory  &  Insulator  Co. 

COMM.-NWEALTH    P.M.Q.'S   DEi'ARTSlKNT. 

T*i?o  (jenerfttors  at  I'US  I83.  each,  and  two  transf  irmers,  fiOj 
th9  radio-telegraoh  stations  at  Townsville  and  Woodlark 
(i.  Weynijuth  A  Co.  Piy. 

VicTORUN  State  Coal  Mine. 
H.n.  copper  wire,  7,18,  f  17  17s.  tid.  per  mile.— B.I.  &  Helsby  Cable 


,  Ltd. 


I 


—  T,-,i,l,;-s. 

IJiirtforil. — In  view  of  tbe  advice  of  the  Board  of  Trade, 
the  T  C.  Electricity  Committee  has  decided  to  store  l.OUO  tons  of 
coal,  and  recommenda  the  accaptanre  of  the  f  >llowiDg  tenders  :  — 

J.  Waddell  i  Sons,  L,M  — 5110  tins  Yoiksliire  Main,  21s.  6J.  iiev  ton. 
Myers,  Rose  A  Co.,  l.'.d.-  600  tons  Yorkshire  nntty  slack,  21s.  \h\.  per  ton  ■ 
500  tons  Notts  .Mansfield  slack,  iOe.  9d.  per  ton. 

The  firms  will  be  asked  it  they  are  willing  to  extend  the  contract 
for  sis  months. 

♦iJlasifOW, — The  Clyde  Navigation  Trustees  have  accepted 
the  offer  of  Messrs.  Johnson  &  Phillips,  Ltd..  for  the  supply  of 
cables  for  the  capstins  in  connection  with  the  electric  crane  being 
erected  at  Qaeen's  Dock.  The  Tramways  Committee  recommends 
for  acceptance  the  offar  of  the  British  Westinghonse  Co.  for  a 
supply  of  motor  armature  coils. 

Liverpool. — The  T.C.  has  accepted  the  tender  of  Messrs. 
Spurrier,  Glaz^brook  ,^'  Co.,  Ltd.,  for  lubricating  oils  for  the 
Electricity  Supply  Department  for  a  period  of  seven  months. 

Middletoii. — The  Electricity  Committee  has  accepted 
the  tender  of  Mr.  J.  Hulbert  for  six  months'  supply  of  coal  to  the 
electricity  works. 

Salford. — The  Corporation  has  sealed  an  agreement  with 
Mr.  Bertram  Thomas  for  the  supply  of  switchgear  required  for  a 
rotary  converter  at  the  works  of  the  Broughton  Cjpper  Cj. 

Stockport. — The  following  tenders  have  lieen  accepted 
by  the  Electricity  Conimittee  : — 

I  ••on  stanchion  for  new  boiler  installation. — H.  Parkes  &  Nephow,  £37. 
New  I. P.  cylinaer  for  No.  4  engine. — Belliss  &  Morconi,  Ltd  ,  £95,  less 
JO  per  cent. 
The  Tramways  Committee  has  accepted  the  following  : — 
One  ton  of  mild-steel  tishbolts  and  nuts. — Hadtield's  Steel  Foundry,  Ltd  , 

£n  los. 

i!0  gillons  shellac  varnish.— I.  C.  ArnHeld  &  Co. 
Wheels  and  axleu  —John  Biker  &  C).  (Rotherham),  Ltd. 
Gold  leaf.— Coe  Ribbon  Gold  Leaf  Manufacturing  Co. 
Turned  bolts  for  axle-oaps. — British  Thomson-Hauston  Co.,  Ltd. 


FORTHCOMING    EVENTS. 


iDStltution  of  Mining  Engineers.— Wednesday,  September  15th.  At  3.30 
p.m.    At  Hotel  Meiropole,  King  Street,  Leeds.    Annual  general  meeting. 

Institute  of  Metals.— Fndav,  September  nth.  At  8.30  p.m.  At  the  Chemical 
Society's  rooms,  Barliagton  House,  W.    Annual  general  meeting. 


NOTES. 


Fatalities. — The  circumstances  surrounding  the  death 
of  George  Fernie,  an  apprentice  electrician,  were  inquired  into  by 
Sheriff  Armour  Hannay  and  a  jury  at  Kirkcaldy.  Deceased  was 
found  dead  in  the  workshop  at  the  power  station  at  Kinglassie 
Colliery,  bjlonging  to  the  Fife  Coal  Co.  Fernie,  who  was  only  16 
years  of  age,  was  found  lying  near  where  the  cables  are  connected 
with  the  switchboard.  Artificial  respiration  was  attempted,  with- 
out BUCoeBS.  Deceased's  father,  a  miner,  stated  that  his  son  was 
employed  at  the  power  station  at  Kinglassie  Colliery.  On  August 
5th  he  went  to  work  in  his  usual  health.  On  hearing  that  his 
son  had  been  killed  witness  went  to  the  pit  and  found  the  men 
working  the  pulmotor  in  an  attempt  to  bring  the  lad  round, 
but  it  was  in  vain.  He  noticed  only  one  mark  on  deceased's  body 
— a  thin  burnt-like  mark  on  the  right  thumb.  John  Gourlie,  the 
colliery  electrician,  said  Fernie  was  working  under  him.  About 
2.30  p.m.  on  Ausfust  .5th  he  told  Fernie  to  prepare  for  the  exten- 
sion of  some  lights.  To  do  so  he  would  have  to  go  to  the  place 
where  he  had  to  extend  the  lights  and  repair  any  that  were  out. 
About  4.30  witness  passed  the  turbne  engine  house,  and  on  look- 
ing over  to  the  workshop  stair  he  saw  Fernie  lyiner  on  his  back. 
His  face  was  cold,  but  the  pulmotor  was  tried.  Witness  was  of 
opinion  that  the  lad  was  diad  when  he  first  saw  him.  He  had 
examined  all  the  cables  by  feeling,  and  with  an  instrument,  but 
found  no  defect.  There  was  no  leakage.  Deceased  was  found 
practically  under  the  medium  power  switchboard.  He  had  no 
occasion  to  go  there  to  carry  out  witness's  instrnctione.  Witness 
did  not  think  the  lad  coulil  po?sihly  have  been  killed  bj-  electric 


Dr.  Adam  H.  Wight  Leslie  said  he  examined  the  body  on  the 
morning  after  the  accident,  and  along  with  another  doctor  had 
carried  out  a  post-mortem  examination.  They  found  all  the  organs 
perfectly  healthy.  There  was  nothing  in  the  body  to  show  the 
cause  of  death,  but  everything  he  found  was  quite  compatible  with 
death  from  an  electric  shock.  From  what  be  found,  and  learned, 
he  was  of  opinion  that  the  boy  died  from  electric  shock.  There 
was  nothing  fouad  otherwise  to  account  for  death.  There  was  a 
mark  of  injury  on  the  left  thumb,  but  no  other  mark  on  the  body 
or  clothing.  In  answer  to  the  Sheriff,  witness  stated  that  in  the 
case  of  a  person  being  killed  by  shock  it  was  not  necessary  there 
should  be  any  marks. 

Hugh  Gordon  Fraser,  chief  electrical  engineer  of  the  Fife  Coal 
Co.,  said  he  had  made  a  thorough  examination  of  the  plant  and 
cables  and  found  them  intact.  Besides  being  properly  insulated 
the  cables  were  all  thoroughly  earthed.  It  was  quite  impossible 
for  the  lad  to  have  been  killed  by  shock  in  the  place.  Tae  jury  were 
abjeut  1.")  minutes  and  on  returning  the  foreman  intimated  that 
they  found  that  the  boy,  George  Fernie,  died  at  the  place  and  time 
stated,  but  they  could  not  find  evidence  as  to  the  cause  of  death. 

Renter,  quoting  the  Havre  correspondent  of  the  /'''lit  .Imirnnl, 
states  that  M.  Canonne,  inspector  of  works,  and  engineer  attached 
to  the  Ministry  of  I  tdustry  and  Works  in  Belgium,  was  killed 
as  he  was  entering  Belgium  from  Holland.  M.  Canonne  hod 
been  in  France,  and  was  on  his  way  back  to  take  up  his  ofSc'al 
duties  again.  He  accidentally  came  into  contact  with  a  live  elec- 
tric wire,  and  was  killed  on  the  spot. 

An  inquest  was  held  at  Newoastle-on-Tyne  on  Monday  night 
upon  the  body  of  Alfred  J.  A.  M.  Henry  (.5(0,  who  was  killed  at 
Elswick  Works  on  Saturday,  while  following  his  employment  as 
an  electrician.  The  evidence  showed  that  while  climbing  up  some 
trellis  work  to  an  overhead  crane  deceased  caught  hold  of  a  "  live  ' 
wire.  He  shouted  to  his  mates  to  switch  off  the  current.  He 
then  had  one  hand  on  the  wire,  the  other  on  the  crane,  and  one 
foot  on  a  shaft.  When  the  current  was  turned  off  he  relaxed 
his  grip  and  fell  on  to  a  machine,  fracturing  his  skull.  A  verdict 
of  ''Accidental  death  "  was  returned. 

An  inquest  was  held  at  Wedncsbury,  on  Friday  of  last  week, 
relative  to  the  death  of  William  John  Maybury  (.57),  of  Waltall, 
who  died  on  the  previous  day  as  the  result  of  coming  in  contact 
with  live  electric  wires  at  the  works  of  the  Patent  Shaft  and 
Axletree  Co.,  Ltd.,  Wednesbury.  Deceased  was  a  crane  driver,  and 
was  helping  to  unload  axles  from  a  truck.  Tde  crane  was  s'opped 
to  allow  a  locomotive  to  piss,  and  a  few  m'nutes  afterwards 
Maybury  w,is  found  lying  on  the  top  of  a  cab;n,  nar  to  which  the 
crane  was  being  worked.  Evidence  was  given  to  the  effect  that  a 
notice  was  posted  in  the  cabin  stating  that  when  the  crane  was 
not  in  use  the  switch  must  be  pulled  out.  Deceased,  it  is  supposed, 
must  have  gone  to  do  some  oiling  and,  forgetting  the  switch  had 
been  left  in,  touched  the  live  wires,  as  his  left  hand  had  been 
burned.  The  electrical  engineer  of  the  works  said  there  was  no 
reason  why  a  screen  should  not  b3  placed  above  the  cabin  as  an 
extra  precaution.  The  jury  returned  a  verdict  of  'Accidental 
death." 

Forei"'!!  Trade. — Figures  for  August. — The  following 

are  the  electrical  and  machinery  figures   given    in     the    official 

returns  for  August : — 
Impoets. 

Electrical     goods        Month  Int.  Eight  Inc. 

and    apparatus,  of  or  montlis,  or 

excluding    ma-       Auqust.  dec.  1915.  (fee. 

chinery  and  un-  £  £  £  £ 

Insulated  wire         10.5.303     4-      K7,852        658,76!!     -    322,683 

Machinery  ...       703,903     +    -IS.^.IiOl     6,067,803     +    982,228 

Exports. 

Electrical  goods 
and  apparatus, 
excluding  ma- 
chinery and  un- 
insulated wire  2.59,130     4-     113,447     2,008,179-       196,138 

Machinery  ...     1,483,934     -    224,139  12,999,901  -11,482,612 

Appointments  Vacant.  —  Switchboard  attendant 
(27s.  6d.)  for  Borough  of  Lancaster  :  engineer-in-charge,  fitter 
driver,  and  pumping  station  attendant,  for  a  military  camp  ; 
chargeman  for  electric  generiting  station  ;  shift  engineer  (i; 2  23.) 
for  Swansea  Harbjur  Trust  ;  assistant  mains  superintendent  (353.') 
for  Darlington  electricity  works.  Particulars  are  given  in  onr 
advertisement  pages. 

Educational. — In  a  circular  to  local  education  authori- 
ties and  others,  the  Board  of  Education  announces  that  the  Regula- 
tions and  Syllabuses  which  governed  the  Examinations  in  Science 
and  Technology  held  in  11U5  will  continue  in  force  for  1916  :  after 
1VI16  it  will  no  longer  hold  Lower  General  Examinations  in  any 
subjects  of  Science  and  Technology.  The  Higher  General 
Examinations  will  for  the  present  be  continued. 

\*oi'knien"s   tonipensation  :    1  nusnal   <laini.— A 

novel  claim  under  the  Workmen's  Compensation  Act  is  reported 
to  have  been  lodged  with  the  Oldham  Corporation.  An  employe 
of  the  Corporation  died  recently,  and  the  grounds  of  the  claim 
which  has  now  been  made  in  respect  of  his  death  are  that  death 
was  caused  by  the  shook  received  by  the  deceased  through  seeing 
a  fellow  worVmnte  die  while  wor.kin<'  alongside  him.  in  .Tivnuary 
laat, 
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Volunteer  \ofes. — ExnixEEBixf;  Institutions'  Volun- 

TKK.n  Training  Coups, — 

Comjiniiij  Orders. — By  Lieut.-Co].  C.  B.  Clay,  V.D.,  Commandant, 
for  week  ending:  September  18th,  1915  : — 

jV(.«rf«//.— DrillB,  6.30-7. :iO  :  7.30-8.30.  Section  1,  Technical 
instruction  ;  Section  3,  musketry  at  ranpe  ;  Sections  2  and  4, 
Squad  drill  or  signallinp. 

Friildy. — Section  2,  Technical  instruction;  Section  4,  musketry 
at  ranfre  ;  Sections  1  and  3,  Squad  drill  or  eifrnallinpr. 

Classes  for  signalling  instruction  are  being  formed,  and  the 
names  of  those  desiring  to  take  part  should  be  handed  to  the 
Section  Commanders. 

The  Corps  will  still  be  glad  to  welcome  recruits.  Although 
primarily  appealing  to  members  of  the  Engineering  Institutions, 
others  whose  tastes  lie  in  the  direction  of  a  technical  training  will 
find  this  Corps  meet  their  views. 

Applications  for  membership  should  be  made  to  the  Com- 
mandant, Lieut  -Col.  C.  B.  Clay,  V.D.,  Marconi  Hous?,  Strand,  W.C. 

3bd  Batt.  (Old  Boys")  Central  London  Regiment  CVoldn- 
TEERS).— Battalion  Orders  by  Colonel  S.  G.  Grant  (Officer  Com- 
manding), Thursday,  September  9th,  191,'i  :— 

Week-end  Parades. — Saturday. — The  Battalion  will  parade  at 
Liverpool  Street  Station  (low  level  entrance  G.E.R.),  at  1.50  p.m., 
and  proceed  by  rail,  for  entrenching  duties. 

Sunday,  7  a.m.,  Rt'veille  :  10  a.m..  Church  Parade  ;  10.20  a.m., 
Battalion  Parade  (Bridging)  ;  10.30  a.m..  Sketching  Class  as  usual  : 
230  a  m..  Battalion  Parade  (Bridging  and  Bombing). 

Duties. — The  special  duty  for  which  men  were  asked  to  volunteer, 
for  Saturday  next,  the  11th  inst.,  is  cancelled. 

Mi/slietry. — There  will  be  Firing  at  both  Acton  and  Bisley 
Ranges  on  Saturday  nest,  the  11th  inst.  Men  who  have  sent  in 
their  names  will  parade  at  the  usual  times. 

A.  G.  JoiNEB,    Major  and  Adjutant. 

Tlie  British  Association.— Our  special  correspondent 

telegraphs  that  on  Wednesday  morning,  in  Section  G,  Prof.  Hele- 
Shaw  read  his  presidential  address,  after  which  Profs.  Asakawa 
and  Petavel  read  a  paper  on  the  thermal  efficiency  of  a  gas  engine, 
and  Prof.  Thornton  dealt  with  the  total  radiation  from  a  gaseous 
explosion.  In  Section  A  (Mathematical),  Prof.  Soddy  opened  a 
diecassion  on  radioactive  elements  and  the  periodic  law.  A  crowded 
audience  attended  the  discussion  on  industrial  harmony,  in  Sec- 
tion F  (Economics),  which  was  opened  by  Prof.  Kirkaldy  ;  other 
speakers  were  Sir  Chas.  Macara,  Mr.  Will  Thorne,  M.P  ,  Sir  Hugh 
Bell,  and  Mr.  Evans,  The  discussion  was  resumed  in  the 
afternoon, 

London  —  Birmiunbnm  —  Liverpool    Telephone 

Cable.— In  consequence  of  the  rapid  growth  of  telephone  traffic 
between  London,  Birmingham  and  Liverpool,  the  British  Post 
Office  is  providing  an  underground  telephone  cable  conneotine  the 
three  cities.  Stoneware  multiway  ducts,  each  way  being  of  Sj-in, 
internal  diameter,  have  been  laid  to  form  the  conduits.  The  cable 
is  made  up  of  copper  conductors,  papjr  insulated  ;  the  individual 
wires  are  twisted  in  pairs,  and  two  pairs  are  then  twisted  together 
to  form  a  four- wire  core  in  the  style  known  as  "  multiple  twin,"  and 
there  are  .52  pairs  of  wires  in  the  cable,  distributed  as  follows  : — 

Central  core     ...     2  pairs,  each  wire  300  lb.  per  mile. 

First  layer  ...  U  ,,  „  ,,  200  „  „  „ 
,.  ..  150  „  ,.  „ 
.1       „      100  „     „      „ 


r    lo 
Second  layer     ■>■.    ,,' 


The  whole  is  enclosed  in  a  lead  sheath  of  an  average  overall 
diameter  of  2  9  in. 

One  telephone  circuit  is  obtained  on  each  pair,  and  one  addi- 
tional circuit  per  two  pairs  may  be  formed  by  "  Superposed  "  or 
"  Phantom  "  circuit  working. 

The  cable  and  loading  scheme  were  designed  by  the  engineers  of 
the  Post  Office,  and  the  section  London  to  Birmingham,  llO-J  miles 
in  length,  has  been  manufactured,  laid  and  jointed  by  the  Western 
Electric  Co.,  Ltd.,  Xorth  Woolwich.  It  has  been  carefully  balanced 
during  manufacture,  and  in  the  jointing  processep,  so  as  to  make 
the  electrical  constants  of  the  circuits  such  that  the  minimum  of 
inductive  disturbance  takes  place  between  one  loop  and  another, 
whether  "  physical  "  or  "  phantom." 

The  section  Birmingham  to  Liverpool,  90  miles  in  lengta,  is 
being  similarly  treated  by  other  contractors,  namely,  the  British 
Insulated  and  Heleby  Cables,  Ltd.,  but  is  not  quite  ready  for  use. 

Loading  coils  have  been  inserted  in  each  circuit  at  2l-mile 
intervals  along  the  route,  the  iron  cases  containing  the  coils  being 
accommodated  in  underground  brick  chambers.  All  the  loading 
coils  are  of  the  Western  Electric  Co.'s  type. 

The  estimated  attenuation  constants  per  mile  and  those  actually 
obtained  after  completion  of  the  London— Birmingham  length  are 
given  below  :  — 


Weight  ol  single 
wire  per  mile 
forming  loopn. 


*  AttenufttlOB  oonakanl  per 

mile,  800  p.p. s. 
Estimated.  Obierved. 


300  lb.  00480  00408 

200    „  OOfi.xl  OCfiei 

160   „  •tiOHli,  00884 

100   „  Ollni  -OIO?! 

(*  The  logarithmic  decrement  in  the  telephonic  onrrent 

strength  per  mile). 

The  renults  on  the   superposed  (phantom^  circuits  are  equally 

satisfactory   and   the  attenuation   constants  of   such   oironits  are 

somewhat  less  than  those  of  the  physical   loops   from  which  they 

are  formed. 

On  Wednesday   last,   by   the  courtesy  of  Sir   William   Slingo, 
Gngineer-ln-Chief  of  the  Post  Office,  and  hii  staff,  we  were   privi- 


leged to  take  part  in  a  test  of  the  speaking  qualities  of  the  new 
cable,  and  found  that  conversation  between  London  and  Birming- 
ham direct  over  any  loop  in  the  c%ble  was  excellent ;  no  indnotive 
disturbance  from  other  loops  in  use  oould  be  detected. 

Various  lengths  of  loop  were  formed  by  doubling  to  and  fro 
between  London  and  Birmingham,  thus  :  — 

(a)  London  to  Birmingham  and  back  on  two  300-lb.  loops,  equal 
to  221  route-miles,  or,  roughly,  equivalent  to  a  London-Liverpool 
length.     The  speech  was  very  loud  and  distinct. 

(//)  The  same  route  length  as  in  (a),  but  using  200-lb.  loops.  The 
speech  was  still  very  clear. 

(c)  London  to  Birmin;;ham  and  back  on  four  200-lb.  loops,  equal 
to  442  route-miles  or,  roughly,  equivalent  to  a  London-Glasgow 
length.     The  speech  was  still  very  good. 

((/)  The  same  loops  as  used  in  (c),  but  with  the  addition  in 
series  of  two  300-lb.  loops  between  London  and  Birmingham, 
making  in  all  063  route  mile?  or,  roughly,  a  London — Absrdeen 
length.  Speech  was  not  at  all  difficult,  and  was  within  what 
might  be  regarded  as  the  commercial  limit. 

(p)  The  same  loops  as  used  in  (<?),  but  further  extended  by  two 
200-lb.  loops  between  London  and  Birmingham,  making  in  all 
881  route  miles.  In  this  case  speech  was  just  possible,  but  could 
not  be  regarded  as  within  the  commercial  limit. 

Similar  trials  made  on  the  phantom  circuits  give  equally  satis- 
factory results  as  regards  speech  transmission,  and  although  during 
the  trials  there  were  21  trunk  circuits  working  in  the  cable, 
there  was  no  observable  interference  from  other  physical  or 
phantom  circuits. 

One  novelty  in  the  cable  is  the  provision  of  the  heavy  (300-lb.) 
conductor  loaded  loops,  the  heaviest  loaded  conductors  previously 
laid  underground  anywhere  being  slightly  under  200  lb.  per  mile. 
The  excellent  results  obtained  reflect  the  greatest  credit  upon  the 
engineering  stafi:  of  the  Post  Office  and  the  contractors. 

Although  equally  good,  or  better,  results  may  te  obtained  by 
using  lines  wholly  overhead,  it  does  not  yet  appear  that  equally 
good  results  can  be  obtained  when  the  same  route  lengths  are 
made  up  partly  of  overhead  and  partly  of  underground  wires  ;  the 
line  must  be  as  far  as  possible  homogeneous. 

We  believe  that  the  results  obtained  constitute  an  absolutely  new 
record  in  underground  cable  telephony,  and  demonstrate  the  tech- 
nical possibility  of  conducting  conversation  by  this  means  between 
any  two  points  within  the  limits  of  the  I'nited  Kingdom — although, 
of  course,  it  is  not  suggested  that  it  would  be  commer- 
cially practicable  to  provide  for  such  communication.  The  close 
agreement  between  the  calculated  and  observed  characteristics  of  the 
line  is  particularly  gratifying,  indicating,  as  it  does,  that  the 
engineers  responsible  for  the  design  of  the  cable  had  completely 
mastered  the  difficult  technical  problems  which  surround  the  use 
of  loaded  underground  cables  for  telephonic  purposes. 

Institution  and  Lecture  Xotes.— Institute  of  Marine 

Engineers. — The  following  are  the  further  arrangements  of  this 
Institute  for  the  coming  session.  All  of  the  meetings  are  on 
Tuesdays,  at  7  p.m.  : — 

October  5th. — "  BngineeriDs  Prospects  in  Russia,"  by  Mr.  Jse.  Anderson. 
November  2nd.— "  Development  of  Mechanical  Ventilation,  Hygienically, 

Abo?egrouDd,  Underground  and  Underdeck,"  bv  Mr.  James  Keith. 
December  7th.—"  Stern  Shaft  Lubrication,"  by  Mr.  A.  J.  Lebeda. 
January    11th,  1910,—"  Power-driven    Tools    on    Board  Bbip,"  by  Mr.  J. 

Hamilton  Thomson. 

Post  Office  War  Bonus.— The  war  bonus  conceded  to 
Post  Office  workers  will  be  paid  from  this  week.  The  terms  of  the 
concession  were  :— 33.  to  men  earning  40a.  a  week  and  under  ;  2». 
to  men  receiving  more  than  40s.,  but  less  than  623.  per  week  ;  and 
women  were  awarded  half  of  these  amounts  in  each  grade. 

The  Lifthtinsr  of  Factories  and  Workshops.— The 

first  report  of  the  Home  Office  Departmental  Committee  on  lighting 
in  factories  and  workshops  has  just  been  issued,  the  Committee 
feeling  that  although  the  investigation  is  incomplete,  and  cannot 
b3  completed  under  the  conditions  prevailing  at  present,  it  is 
desirable  to  make  available  to  the  public  the  work  already  done, 
and  to  formulate  certain  recommendations  regarding  suitable 
standards  of  illumination.  The  report  contains  an  immense 
amount  of  detailed  information,  and  the  subject  is  discussed  at 
considerable  length.  The  conclusions  of  the  Committee  in  brief 
are  that  statutory  standards  of  "  adequate  and  suitable  illumi- 
nation '  should  be  set  up,  and  the  standards  suggested  are  a 
minimum  illumination  on  a  horizontal  plane  at  the  floor  level  of 
0'2.5  foot-candle  in  workrooms,  04  foot-oandle  in  foandries, 
0  1  foot-candle  in  passages,  and  0  0,5  foot-candle  in  open 
spaces  out  of  doors.  These  recommendations  are  subject  to  cer- 
tain qualifications  and  exemptions,  and  are,  of  course,  only  pro- 
visional ;  they  will  serve,  however,  to  indicate  approximately  the 
standards  that  will  eventually  bo  adapted,  and  will  thu<  be  of 
assistance  to  works  managers,  who  will  also  find  the  masi  of  data 
contained  in  the  voluminous  appendices  of  the  greatest  value.  In 
later  issues  we  shall  review  this  very  important  document  at  greater 
length  than  is  possible  at  the  moment. 

Itadiuni  Sprinc  ftiscoveries. — The  FiivDin'rr  reports 

that  the  strongest  radium  mineral  spring  in  the  world  has  been 
discovered  at  OberHshlema,  Saxony,  and  that  bath- houses  are  to  be 
erected  there  for  treatment  of  the  wounded.  Simultaneously  with 
this  report,  news  arrives  that  the  company  owning  the  radinm 
baths  at  Joachimsthal,  in  Bohemia,  is  bankrupt. 

It  is  reported  that  in  Colorado  mineral  springx  have  been  dii- 
oovered  oontaining  radium  in  suob  large  quantities  that  a  gramme 
of  the  metal  will   in  future  cost  only  47,300  instead  of  £32,000. 


Vol.77.  No.  i,'j72,septembeeio,  i9ir,.]  THE    ELECTRICAL    REVIEW. 


341 


Macliiuery   Maintenance   in   China.  —  The    Acting 

British  Consul  at  Wuhn  reporting  on  the  foreign  machinery  used 
in  that  city,  remarks  that  the  Chinese  seem  to  expect  that  their 
machinery  will  run  at  full  load  durinir  an  indefinite  number  of 
years  without  other  care  than  occasional  oiling,  and  that  the 
economy  of  a  maintenance  and  refit  charge  does  not  apparently 
appeal  to  the  Chinese  mind.  The  policy  of  getting  quick  and  large 
returns  without  making  allowances  for  the  inevitably  following 
exhaustion  is  unfair  to  manufacturers,  for  machinery  is  unjustly 
blamed  when  the  fault  really  resides  in  the  Chinese  lack  of  busi- 
ness method.  He,  therefore,  suggests  that  it  wonld  pay  U.K. 
manufacturers  to  allow  long  credits  with  a  proviso  that  the 
supplier  of  the  machinery  should  have  the  right  to  send  a  com- 
petent engineer  to  inspect  it  every  two  or  three  years.  The  pur- 
chaser wonld  have  to  pay  for  the  services  of  the  expert,  but  that 
could  be  arranged  for  in  the  contract  price.  In  this  way  British 
machinery  would  have  a  better  chance  of  showing  its  worth. — 
Board  of  Trade  Joitnial. 

t'opjter. — European  visible  supplies,  as  shown  by  Messrs. 
H.  R.  Merton  i:  Co.'s  statistical  circular,  were  999  tons  less  at  the 
end  of  August  than  at  the  end  of  July  last.  English  supplies, 
however,  were  only  31  tons  less,  and  French  20  tons  higher.  In 
detailed  supplies,  European  arrivals  from  North  America  were 
low  at  1 6,070  tone,  while  Spain  and  Portugal  supplied  England  and 
France  with  a  quantity  of  126  tons  less  than  tlie  pre-war  average. 
"  Other  countries  "  sent  England  and  France  a  quantity  10  per 
cent,  higher  than  in  pre-war  times.  Chile  shipments  were  rather 
below  pre-war  average,  Australian  above.  Total  supplies,  though 
higher  than  last  month,  are  considerably  below  last  March,  April 
or  May  (months  when  the  "  blockade  "  might  be  expected  to  be 
vigorous)  while  deliveries,  higher  than  the  last  two  months,  reflect 
the  general  activity. 


OUR    PERSONAL    COLUMN. 

Tits  Editor)  invite  electrical  CTigineers,  whether  comiected  with  the 
teohnical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  movements. 


Central   Station   Officials.  —  Mr.  C.  E.  Ceockee, 

manager  and  attorney  for  the  Kalgoorlie,  West  Australia,  Power 
and  Lighting  Corporation,  has  been  appointed  manager  of  the 
Perth  (West  Australia)  City  Council's  electricity,  lighting  and  gas 
departments. — Tenders. 

(jJeneral. — The  following  announcement  appeared  in  the 

London  Gazette  on  September  3rd  : — 

War  OfBce.— Regular  Forces :  Genersl  Staff.  General  Staff  Offlcer— 2na 
Grade— Major  Walter  A.  J.  O'Meara,  O.M.G.,  Reserve  of  Officers.  Dated 
August  19th,  1915. 

Private  Jas.  Chandlee,  of  the  2nd  Sportsman's  Battalion,  who 
wa?  on  the  staff  of  Siemens  Dynamo  Works,  Ltd.,  at  Stafford,  has 
been  gazatted  Lieutenant  in  the  battalion. 

On  Sectember  1st  the  marriage  took  place  at  St.  Barnabas 
Church,  York,  of  Sapper  F.  E.  Powell,  of  the  Royal  Engineers, 
who  was  on  the  electrical  staff  of  the  North-Eastern  Railway  Co.,  and 
Miss  Annie  Croft,  of  York.  The  bridegroom  is  leaving  for  the 
Front. 

We  are  informed  that  Me.  W.  J.  Polyblank  is  not  now  con- 
nected with  the  Magneta  Time  Co.,  Ltd. 

The  marriage  took  place,  at  the  Parish  Church,  Gillingham 
(Kent),  on  August  28th,  of  Me.  Henet  Knight,  eldest  son  of  Mr. 
C.  Knight,  to  Miss  Hilda  Emma  Marriott,  daughter  of  Mr. 
Chas.  Wm.  Marriott,  of  the  electrical  staff  of  H.M.  Dockyard, 
Chatham. 

The  employes  of  Messrs.  J.  H.  Tucker  &  Co.,  of  Hay  Mills, 
Birmingham,  gathered  together  on  Friday,  the  3rd  lust.,  to  bid 
•'  Good-bye  "  and  "  Good  luck  "  to  Me.  J.  B.  Tuckee,  the  son  of  the 
founder  and  present  head  of  the  firm,  who  has  been  granted  a  com- 
mission in  the  Royal  Engineers,  and  who  was  leaving  the  next  day 
to  join  his  regiment.  The  meeting  was  held  in  the  works  during 
the  tea  interval,  and  was  of  a  most  cordial  character — a  tribute  to 
the  personal  popularity  of  Mr.  J.  B.  Tacker,  and  to  the  happy 
relations  existing  between  the  firm  and  the  employes  generally. 
From  those  representatives  of  the  firm  who  were  unavoidably  pre- 
vented from  being  present,  Mr.  Tucker  received  during  the  meeting 
telegrams  of  congratulations  and  good  wishes.  Mr.  R.  H.  Lamb, 
who  has  been  with  the  firm  some  15  years,  presided,  and  said  that 
they  could  not  let  Mr.  J.  B.  Tucker  go  without  some  mark  of  their 
appreciation  and  esteem.  A  Committee  had  been  hastily  formed, 
and  it  was  decided  that,  in  addition  to  "Good  wishes,''  Mr. 
Tucker  should  carry  with  him  something  that  would 
be  a  constant  reminder  of  those  whom  he  was  leaving. 
Mr.  Bisby,  who  has  been  with  the  firm  20  years,  on  behalf  of  the 
employes  in  the  works,  then  presented  Mr.  Tucker  with  a  Webley 
and  .Scott  service  revolver.  Miss  Jeffries,  who  has  been  in  the 
service  of  the  firm  some  H  years,  on  behalf  of  the  office  staff,  pre- 
sented a  silver  cigarette  case,  suitably  inscribed,  and  Mr.  Willmott, 
the  oldest  official  of  the  company,  having  been  with  them  upwards 
of  19  years,  on  behalf  of  the  officials,  asked  Mr.  Tucker's  accept- 
ance of  a  sword,  sword  knot  and  scabbard,  suitably  engraved  as  a 
record  of  the  occasion.  In  acknowledging  the  gifts  and  the  very 
warm  welcome  which  greeted  him  as  he  rose,  Mr.  Tucker  said 
that    he  always  seemed  to  be  receiving  similar   marks  of  their 


goodwill.  lie  could  only  express  his  appreciation  of  their  kindneaa 
and  good  wishes,  and  thank  them  very  much.  lu  response  to  calls 
for  a  speech  from  the  head  of  the  firm,  Mr.  J.  11.  Tucker,  after 
referring  to  the  fact  that  "  It  was  really  not  his  show  that  after- 
noon at  all,"  joined  with  the  meeting  in  wishing  his  son  every 
success  and  a  speedy  and  safe  return.  He  referred  in  terms  of 
appreciation  to  the  men  who  had  already  gone  from  the  works 
and  were  now  serving  their  country,  also  to  those  in  the  works, 
who.  though  not  in  the  same  way,  were  equally  serving  their 
country  and  doing  their  duty.  Whilst  they  honoured  his  son  that 
afternoon  none  of  the  others  were  forgotten.  Hearty  cheers  for 
the  firm,  for  Mr.  J.  B.  Tu;ker,  and  the  singing  of  "For  he's 
a  jolly  good  fellow,"  brought  the  proceedings  to  a  close. 

Mb.  William  H.  Tayloe,  A.M.I.E  E  ,  electrical  superintendent 
of  tramways  at  Perth,  has  been  appointed  arbitrator  to  grant  an 
award  for  the  use  of  electricity  in  the  Collie  Coalmines. 

The  following  members  of  the  staff  of  the  Cape  Town  city  elec- 
trical department  have  enlisted  in  the  South  African  Overseas 
contingent: — Messrs.  Wallace  and  Smith,  draughtsmen;  Messrs. 
Nixon  and  Roper,  installation  inspectors  ;  Messrs.  Purcell  and 
Mostert,  meter  readers  ;  Messrs.  Driver,  Van  Niekerk,  and  Strusk, 
mains  department ;  Mr.  Knox,  clerk  ;  Mr.  Desmond,  battery 
attendant  ;  and  Mr.  Smith,  fireman.  This  is  a  very  good  per- 
centage out  of  a  total  of  32  white  members  of  the  staff. 

Roll  of  Honour.  — Private  .John  Radcliffe,  of  the 
Royal  Munater  Regiment,  who  was  on  the  Rochdale  Corporation 
electricity  staff,  has  been  wounded  in  the  foot  at  the  Dardanelles, 
and  is  in  hospital  at  Liverpool.  He  enlisted  a  year  ago,  and  pro- 
ceeded to  the  Dardanelles  in  July. 

Corporal  W.M.  Henby  Hedqcook,  who  was  on  the  staff  of  the 
Ide  of  Thanet  Tramway  and  E.L.  Co.,  Ltd.,  has  died  of  wounds 
received  in  action  in  the  Dardanelles.  Deceased,  who  lived  at 
Ramsgate,  was  an  old  Army  man,  and  was  48  years  of  age.  He 
rejoined  the  Forces  early  in  September,  1914,  and  attached  to  the 
Military  Mounted  Police  was  drafted  to  the  Mediterranean  in  Juns. 
He  died  on  August  I'Oth. 

Corporal  J.  Lomas,  a  Territorial  employed  at  the  Blackburn 
electricity  works,  has  lost  his  life  in  the  Dardanelles.  He  was 
going  to  the  assistance  of  a  comrade  when  shot  down  by  a  sniper. 

Mb.  John  Scder  Lbese,  of  the  ijth  Manchesters,  formerly  em- 
ployed by  the  British  Westinghouse  Co.,  is  reported  missing  at  the 
Dardanelles. 

Private  J.  J.  O'Connoe,  of  Ashton,  formerly  an  electrician 
employed  at  the  Delta  Works,  Guide  Bridge,  has  been  killed  in 
action.  He  was  19  years  of  age,  and  was  serving  at  the  Dardan- 
elles with  the  l/9th  Battalion  Manchester  Regiment. 

Private  R.  B.  Beown,  of  the  10th  Rifle  Brigade,  an  employe  in 
the  offices  of  the  Peel-Conner  Telephone  Works,  Salford,  was  killed 
by  a  sniper  in  France  last  week. 

Private  Robeet  Owen,  of  the  11th  King's  (Liverpool)  Regiment, 
formerly  employed  at  the  Chloride  Electrical  Works,  Clifton,  near 
Manchester,  has  died  from  wounds  received  in  the  fighting  in 
France.     He  was  20  years  old. 

Corporal  John  Baenes,  of  the  Uth  Auckland  (N.Z )  Mounted 
Rifles,  formerly  employed  in  the  Middleton  Corporation  tramway 
department,  has  been  killed  in  the  fighting  on  the  Gallipoli 
Peninsula.     He  was  34  years  of  age. 

Private  Albebt  Michael  Mills,  of  the  .Ith  Queen's  Surrey 
Regiment,  who  was  on  the  staff  of  the  Guildford  Electricity 
Supply  Co.,  has  died  from  fever  in  the  Military  Hospital,  at 
Fyzabad,  India, 

Lieut.  L.  L.  Rees  Mouq,  of  the  Royal  Engineers,  who  was 
with  Messrs.  Willans  k  Robinson,  Ltd.,  Rugby,  has  been  killed  in 
action. 

Obituary.— Me.  P.  H.  W.  Higgins. — On  Saturday  last 

there  were  laid  to  rest  at  Abney  Park  Cemetery  the  remains  of 
Mr,  Frederick  Herbert  William  Higgins,  M.I.E.E,,  chief  engineer 
to  the  Exchange  Telegraph  Co.,  Ltd.,  who  passed  away  at  his 
residence  at  Stamford  Hill,  on  September  Ist,  at  the  age  of  66  years. 
Mr.  Higgins  commenced  his  career  in  the  Post  Office  Telegraph 
Department,  and  after  passing  through  the  junior  ranks  was  made 
Superintendent  of  Telegraphs  in  the  island  of  Mauritius.  After 
being  there  some  years  he  returned  home  and  entered  the  service 
of  the  Exchange  Telegraph  Co.  in  the  year  1><73,  devoting  his  in- 
ventive genius  henceforth  to  the  development  of  type-printing 
telegraphs  in  the  various  forms  now  familiar  to  the  pulilic  as 
"Tape"  instruments.  In  this  he  was  particularly  successful,  as 
besides  perfecting  various  forms  of  "  relays "  he  very  largely  in- 
creased the  speed  of  the  instruments.  The  original  form  of  tape 
machine  which  was  brought  over  from  America  was  known  by  the 
name  of  its  inventor,  Mr.  T.  A.  Edison,  and  when  first  worked 
in  this  country  printed  at  the  rate  of  six  words  per  minute  only, 
but  thanks  to  Mr.  Higgins's  skill  various  important  alterations  and 
improvements  were  from  time  to  time  effected,  resulting  in  the 
present  form  of  apparatus,  which  prints,  in  tape  form,  at  a  speed  of 
from  35  to  45  words  per  minute,  according  to  the  individual  skill  of 
the  operator,  and,  in  addition,  he  invented  an  instrument  printing 
on  a  broad  band  of  paper,  known  as  a  column  printer,  now  largely 
in  use  in  the  principal  clubs  and  hotels  in  London  and  the  chief 
Provincial  towns.  Mr.  Higgins  was  also  the  patentee  of  numerous 
inventions  in  electric  fire  alarms,  and  the  author  of  many  papers 
read  before  the  Institution  of  Electrical  Engineers,  of  which  he 
was  a  Member.  He  leaves  a  widow  and  family.  Several  of  his 
sons  are  now  serving  the  country. 

We  are  indebted  to  a  correspondent  for  the  following  references 
to  Mr.  Higgins's  life  and  work  :— "  The  late  Mr.  F.  H.  W.  Higgins 
entered  the  service  of  the  Electric  and  International  Telegraph  Co. 
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in  the  '  sixties ' ;  before  he  was  20  years  old  he  had  devised  a  non- 
induotive  shunt  for  iooroasing  the  epeed  on  repeater  circuits.  He 
was  then  transferred  to  the  late  Mr.  R.  S.  CuUey's  laboratory, 
where  he  commenced  an  investieration  into  the  establishment  of 
current  in  a  submarine  cable.  The  application  of  the  results  of 
this  investigation  efFeuted  an  increase  of  speed  in  the  Dutch  cables 
of  such  a  magnitude,  that  a  contemplated  new  cable  was  after- 
wards considered  as  unnecessary.  Saon  after  this  Mr.  Higgins 
b,i.-.me  superintendent  of  telegraphs  to  Mauritius,  where  he 
applied  himself  with  great  energy  to  the  manifold  duties 
which  then  devolvid  upon  the  telegraph  engineer — in- 
cluding the  blaeting  of  a  channel  into  the  principal  harbour 
of  the  Ssychelles  Islands,  and  the  construction  of  a  massive  time 
ball  at  Mauritius.  After  three  years  in  the  island,  Mr.  Higgins 
returned  to  England,  and  in  1S72  applied  himself  to  the  study  of 
the  distributive  printing  telegraph,  which  he  made  the  work  of 
his  lifetime,  and  which  he  developed  to  a  great  degree  of  efficiency. 
The  Eschange  Telegraph  Co.  were  then  using  the  Edison  printer  : 
Mr.  Higgins  developed  this  instrument  and  greatly  increased  its 
speed,  and  later  devised  a  new  system  of  transmission,  which 
enabled  him  to  still  further  improve  the  appiratus.  The  necessity 
for  an  apparatus  which  printed  on  a  broad  band,  instead  of  the 
familiar  tape,  caused  Mr.  Higgins  to  devise  his  column  printer,  an 
instrument  now  familiar  in  every  large  club  and  hotel.  Mr. 
Higgins  was  responsible  for  many  other  inventions,  among  which 
may  be  mentioned  his  annunciator,  which  announces  to  the 
Members  of  the  House  of  Commons  the  various  happenings  in  the 
Chamber  ;  also  his  fire-alarm  system." 

The  death  is  notified  of  Me.  Geo.  T.  Evans,  of  Langland, 
Margam,  electrician  to  the  Margam  Estate. 

Me.  J.  W.  Nicholson,  for  20  years  engaged  in  the  Leeds  tram- 
way department,  and  who  was  for  the  past  six  years  hon.  secretary 
of  the  Leeds  Municipal  Officers'  Galld,  died  last  week,  at  the  early 
age  of  48  years. 

Will,— The  late  Prof.  W.  Grylls  Adams,  F.R.S.,  left 
£13,200  gross,  and  £5,000  net  personalty. 


Carville  Site  and  Power  Co.,  Ltd. — Issue,  on  August  28tl), 

1U15,  of  ^'lO.OOO  debentures,  part  of  a  series  o(  which  pariic-ulors  have 
.•.lre;:<ly  been   file.J, 

Defries  and   Goldman,   Ltd.— Particulars   of   .£600  "  B  " 

Jcbentures,  creaicd  .August  21s(,  IU1.5,  filed  pursuant  to  Stciion  93  (3)  of  the 
C'otnpanies  (Consolidation)  Act,  1908,  the  amount  of  the  present  issue  being 
^300.  Property  charged  :  The  company's  property.  |)rc  ient  and  (ulurc, 
including  uncalled  capital.     No  trustees. 

Evered  and  Co.,  Ltd.  (20,158).— Capiinl,  i;L'tK),iMX)  in  .£1 

.■shares.  Return  dated  May  12th,  lUlli.  All  shares  taken  up.  /,'!  per  share 
called  up  on  3,i,010  and  Ms.  per  share  on  63,800;  £79.700  paid;  ;£:91,044  con- 
sidered as  paid,  being  £1  per  share  on  67,440  and  14s.  i>.r  share  on  33.720 
shares.      Mortgages    and    charges :    £20,(iOO. 

Electric  and   General   Investment   Co.,    Ltd.    (31,506).— 

Capital.  ;6'201.500  in  20,000  ord.  and  19,900  pref.  shares  of  £5  each  and 
40,000  defd.  shares  of  £1  each.  Return  dated  August  10th,  1915.  All  shares 
taken  up.  £1  per  share  called  up  on  the  ord.,  Is.  per  share  on  the  defd,, 
and_   £&    per    share    on    the    pre!.;    ;£;i21,500    paid.      .Mortgages    and    charges; 

Electricity  Supply  Co.  for  Spain,  Ltd.  (29,103).— Capital, 

;i:i05,000  in  20,000  pref.  shares  of  £S  each  and  19,900  ord.  and  100  founders- 
shares  of  5s.  each.  Return  dated  December  31st.  1914  (filed  April  8th,  1915). 
17,330  pref.,  19,!)00  ord.,  and  100  founders'  shares  taken  up.  5s.  per  share 
called  up  on  19,900  ord,;  ;£;4.9'5  paid;  £86,675  considered  as  paid,  being 
5s  per  share  on  100  founders'  and  £i  per-share  on  17,330  pref.  Mortgages 
anl  charges  :  £133,800. 

Electromotors,     Ltd.    (60,826).— Capital,    .£50,000    in    .£1 

shares.  Return  dated  May  31sl,  1915,  42,370  shares  taken  up;  £42,370  paid. 
Mortgages  and  charges  :  Nil, 

Europe  and  Azores  Telegraph  Co.,  Ltd.  (39,452), — Capital. 

£200.000  in  £10  shares.  Return  dated  July  7th.  1915,  All  shares  taken  up. 
£144,320  paid ;   £55,680    considered    as    paid.      Mortgages  and   charges  :    Nil, 

Consolidated    Electrical     Co.,     Ltd.,     (77,054), — Capital, 

£125,000  in  £1  shares  (15,000  si,\  per  cent.  pref.).  Return  dated  July  20lh, 
1915.  All  shares  taken  up,  £1  per  share  called  up  on  15.000  pref,  and  7.57 
ord.,  and  5s,  per  share  on  109,243  ord;  £43,067  15s,  paid;  £81,932  5s.  con- 
sidered  as  paid,  bring  15s,  per  share  on  109,243  ord.  Mortgages  and  charges; 
Nil. 

Chiswick  Electricity  Supply  Corporation,  Ltd.  (.38,854). — 

Capital.  £100,000  in  £1  shares.  Return  dated  June  2nd.  1915,  62,800  shares 
taken    up,      £62,800   paid.      Mortgages  and   charges:   £80,000, 


HEW    COMPANIES    REGISTERED. 


Smith,  Lemon  and  Stewart,  Ltd.  (141,411).— This  com- 
pany was  registered  on  August  27th,  \\  ith  a  capital  of  £2,000  in  £1  shares, 
to  carry  on  the  business  of  consulting  engineers,  manufacturers  and  commis- 
sion agents  as  formerly  carried  on  by  T.  E,  Smith,  C,  W,  Lemon,  and  T.  W. 
Stewart,  as  "  Smith.  Lemon  &  Stewart,"  and  to  carry  on  the  same  and  th,; 
business  of  manufacturers  of  and  dealers  in  tarpaulins  and  other  waterproof 
materials  and  coverings,  metals,  and  all  classes  of  machinery  and  tools,  and 
things    operated    by    electricity,     steam,    internal    combustion,    water 


CITY  NOTES. 


tfits,  paints,  varnishes,  greases,  oils,  colliery  and 
insulaung  materials,  telegraph,  telephone  and  other  elec- 
;,.  used  in  engineering  or  shipbuilding  yards  and  collieries, 
ith  one  share  each)  are  :  T.  E.  Smith,  County  Chambers, 
consulting  engineer;  C,  W,  Lemon,  County  Chambers, 
consultirtg  engineer;  T.  W.  Stewart,  County  Chambers, 
consulting  engineer.  Private  company.  The  number  of 
he  less  than  two  or  more  than  five;  the  first  are  T.  E. 
an.  and  T.  W,  Stewart  (all  permanent,  subject  to  holding 
s)  Qualification  of  other  directors,  100  ordinary  shares. 
20.  Collingwood  Street,  Newcastlc-on-Tync.  Regis- 
l,td.,   110-17,  Chancery   Lane,  W,C, 


pressed   air.   ships'  fi 

trical  equipment. 
The    subscribers 
Ncivcastle-on-Tyn 
Newcastle-on-Tyni 
\e\vcastle-on-Tyn< 
directors   is    not   1 
Smith,  C,    W.    Lemc 
2.5U    ordinary    .share 
Solicitor :    E.    L.    B 
lered  by  Jord.in   &  i 

Westwood  Electrical  Co.,  Ltd.   (141,383). — -This  company 

was  registered  on  August  25lh,  with  a  capital  of  £4,000  in  £1  shares,  to 
carry  on  the  business  of  manufacturers  of  and  dealers  in  electrical  and 
general  fittings  and  accessory  parts  thereof,  electrical  and  general  engineers, 
etc.  The  subscribers  (with  one  share  each)  are  :  F,  Westwood,  37.  Lawdon 
Ro.ad.  Birmingham,  director;  E.  M.  Westwood,  14,  Park  Road,  Sparkhill, 
Birmingham,  direct(»r.  Private  company.  The  number  of  directors  is  not  to 
l.e  less  than  two  or  more  than  five;  the  first  are  F.  Westwood  and  E.  M, 
Westwood,  Qualification.  .500  shares.  Solicitor:  T.  J.  Richards,  126,  Colmore 
Row,  Birmingham,     Registered  Office  :  Lawdon  Road,  Bordesley,  Birmingham. 

Seear,  Scott  and  Co.,  Ltd.  (141,463). — This  company  was 

registered  on  September  Isl.  with  a  rapilal  of  £3,000  in  £1  shares  (2,250 
7  per  cent,  pref,  and  750  ord,),  to  take  over  the  business  of  manufacturing 
electrical  and  general  engineers  now  or  lately  carried  on  by  Scear,  Scott  and 
Co.,  llld,  (old  company),  to  carry  on  the  business  of  mechanical,  electrical, 
telegraphic  and  general  engineers,  manufacturers  and  builders,  model  an,l 
tool  makers,  founders,  metal  workers,  cart,'  coach,  carriage  and  van  builders, 
manufacturers  of  and  dealers  in  machinery,  vehicles,  boats,  submersible  and 
rt\ing  machines,  and  mechanical  implements,  etc.,  and  to  .adopt  an  agreement 
with  J.  Scnil.  Ih.!  subscribers  (with  one  share  each)  are:  J.  Scott,  17, 
l.i«mor«  Road,  Crovdon,  engineer;  E,  C.  See.ar.  16.17.  Devonshire  Square, 
K,C„  electrical  engineer;  R,  H,  Yuilc,  24,  Moreton  Ro,ad.  Croydon,  draughts, 
man.  Private  company.  The  number  of  directors  is  not  to  be  less  than  two 
or  more  than  fiv;  the  first  are  J.  Scott  (chairman),  E.  C.  Scear,  and  R.  H. 
Yuilc.  Qualification  £60.  Remuneration  at  fixed  by  the  company.  .Secre- 
tary :  E,  C.  Seear.     Registered  olTire  :  Sla,  St.   Peter's  Street,  South  Croydon. 


OFriCIAL  RETURNS  OF   ELECTRICAL 
COMPANIES. 


Electro-Flex  Steel  Co.,  Ltd.— Issue,  on  August  20ih,  1915, 

of  £5.100  debcnturci.  pait  o)  a  x-ric!  of  which  parliculnrj  have  already  been 
filed. 

Pritchelt  and  Gold  and  Electrical  Power  Sloraf^e  Co.,  Ltd. 

— Pnrtlrularf.  ol  £30,000  delienlures.  rrralcd  August  I'Jlh,  1915.  filed  purnuanl 
lo  Section  93  (3)  ol  the  Companie.  (ConTOlid.illon)  A.  1.  1908,  the  amount  of 
Ihf  pre«!nl  l»«ue  being  £10.000.  Pnvpcrly  charged;  The  company  «  properly, 
picient  and  lulure,  including  uncalled  capital,  and  prcmiiM  at  Dagmhtm, 
Euex,  with   Oicd  machtnary,  etc.     No  iruitoe*. 


(>ei'iiiaii  Electrical  Coiupaiiies. 

Tlie  A.G.  Kuriinya  Elektrizitats  WcTke,  of  Berlin,  b.is 
declare<l  a  dividend  of  4  per  cent,  for  1914-1,t,  a.s  ounipaivil 
with  6  iw r  cent,  in  the  previous  year. 

The  Ges.  fur  Elektrotcchnische  Vnternehmungen,  of  Munich. 
reports  that  the  increased  receipts  from  supply,  iu.stallatiou.-^. 
and  contracts  in  the  first  half  of  1914-15  were  more  than 
extingui.'ihed  in  the  .second  half  of  the  year.  It  is  proposeii 
to  pay  4  per  cent,  on  the  preference  capital,  as  in  1913-14,  but 
no  diatiibution  is  again  made  on  the  ordinary  shares. 

The  Intcrnutionale  Stichstoff  A.G.,  of  Wiesbaden,  records  a 
further  loss  in  1914,  whereby  the  debit  balance  has  risen  to 
£46,0U0  on  a  share  capital  of  ±'103,00t».  The  report  states  that 
improvements  have  been  made  at  the  Patsch  nitrogen  works, 
and  the  factory  at  Innsbruck  is  in  a  state  of  progressive 
development,  whilst  the  large  State  works  near  Halle,  which 
is  to  operate  on  the  Tauling  process,  will  presuuiably  be 
brought  into  use  in  the  near  future. 

The  1  E.G.  i'nicrnehmuiigen  A.G.,  of  Frankfort-on-Main, 
which  was  foniiod  in  1911  by  the  A, E.G.  and  the  Carlswerk 
(Feltcn  &  Guilleauiiie)  a,s  an  investment  and  .sit<^'  wmpany. 
reports  profits  from  diviilcnds,  interest  and  rent  amouutiny 
to  £:Vi,rM  in  1914-1."),  a.s  contra,sted  with  .i^SO.OtH)  in  the  pre- 
ceding vear,  and  net  profits  of  ,t'3-i,tKI0  and  £31.900  in  the 
two  years  n*pectively,  .\  dividend  tit  the  rate  of  ti  per  rent, 
has  been  declare<l,  being  the  same  as  in  J913-14,  The  company 
holds  i;'200,(KR»  in  sluiivs  in  the  C'arl.swerk  and  shares  in  the 
Meissner  Tramway,  whilst  the  Friinkfort  works,  formerly 
owned  by  the  Carlswerk,  are  lea.scd  to  the  .\,E,G, 

The  reiwrt  of  the  Wolfram  Lampcn  A.G.,  of  AugKburg,  for 
1914-1.5  statc6  that  the  turnover  experienced  a  considerable 
reduction  through  the  war,  and  as  no  comjHMisation  could  be 
obtiiinc<l  by  the  manufacture  of  war  materi;il,  workmg  hail 
first  to  be 'restricted  and  then  totally  susiH'nded  for  a  short 
time  The  inland  sales  departments  were  at  lii.st  at  a  staml- 
still,  although  a  general  improvement  took  place  subsequent  y. 
but  no  conntx-tion  was  being  maintfiined  with  the  salew 
oiganisations  in  hostile  countries.  As  gross  profits,  the 
accounts  show  the  siun  of  j;76,(IOO,  as  against  i'116.000  m 
191.3-14  general  expenses  and  depreciation  bringing  the  net 
profits  <lown  to  i:'S24,  as  compared  with  £2.000  in  tl>e  previou.- 
vear  A  dividend  of  C  per  cent,  was  paid  on  the  prefereucv 
capital  for  1913-11,  but  f<u-  tlio  past  year  no  distribution  is 
being  made  on  both  preference  and  ordinary  shares.  It  is, 
further,  mention<'<l  that  the  naUmt  action  in  regard  to  drawn 
wolfram  wire  is  pending  in  the.  final  court,  ... 

The  Comvagiiic  Elrrlro-Mfcaniqur.  of  he  lionrget,  near 
Paris    in  which   the  Swiss  firm  of  Brown-Boven  is   inter- 
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ested,  reports  that  the  satisfactory  deiuaud  for  steaui  turbines 
and  electrical  plant  which  was  experienced  in  the  first  seven 
months  of  1914  coascd  after  the  outbreak  of  the  war,  so  that 
the  working  results  woiv  affected  unfavourably.  Early  in 
1914  the  share  capital  was  increastxl  from  ±'-200,000  to 
i'40(l,(KKI,  but  the  augmentation,  under  the  circumstances 
jirevailing,  was  unable  to  bij  utilised  to  the  desired  extent  in 
promoting  the  recoiiits.  The  gross  profits  are  returned  al 
i'll9,000,  as  compared  with  .ty',),<KX)  in  191;!,  and  the  net  profits 
at  i'i5,(X)0  and  £(J1,(I()0  in  the  two  years  respectively.  ITjese 
are,  however,  not  strictly  net  profits,  as  they  make  no  provi- 
sion for  depreciation.  The  amount  set  aside  for  depreciation 
practically  absorbs  the  net  profits,  and  compares  with  ±'41,(I(IU 
in  1913,  so  that  no  dividend  is  payable,  whereas  a  rate  of  S 
l>er  cent,  w^as  paid  in  each  of  the  i)revious  three  years. 

The  Compa^nie  Mctropolitain,  of  Pmis,  reports  that  the 
occurrence  of  war  exerci.sed  decisive  effects  on  the  develop- 
ment of  the  railway,  as  the  working  of  various  lines  had  to 
be  suspended  immediately  after  the  French  mobilisation,  and 
the  receipts  consequently  declined.  Whilst  the  receipts  on 
August  2nd  amounted  to  ^6,204,  or  an  increase  of  43  per 
cent,  as  contrasted  with  the  same  day  of  1913,  eight  days 
later  they  had  fallen  t<3  ^£1,918,  and  reached  the  lowest  level 
on  August  loth  at  £'1,545,  this  amount  showing  a  decrease 
of  68  per  cent,  as  compared  with  the  equivalent  day  in  the 
preceding  year.  \Vith  the  resumption  of  working,  however, 
a  gradual  advance  in  the  receipts  took  place,  and  from  a  total 
of  £75.000  iu  the  month  of  September  the  receipts  rose  to 
£140,000  in  December,  but  this  amount  was  less  by  £67,000 
than  in  the  same  month  in  1913.  The  total  revenue  from  the 
sale  of  tickets  reached  £1,855,000  in  1914,  as  against  £2,179,01(1 
in  1913.  whilst  the  working  expenses  were  £847,0)W  and 
£906,000  in  the  two  years  respectively.  After  deducting  the 
shares  of  the  City  of  Paris  in  the  gross  receipts,  the  net  profits 
are  recorded  at  £445,000,  as  contrasted  with  £.553.0tX)  in  the 
previous  year.  It  is  intended  to  pay  a  dividend  of  lis.  2id. 
per  £10  share,  this  comparing  with  17s.  2^d.  in  1913.  The 
directors  state,  that  from  the  working  results  in  the  new 
financial  year  the  crisis  may  be  considered  as  almost  entirely 
overcome.  The  company  derives  advantage  at  present  from 
the  absence  of  motor  omnibuses,  but  the  hope  is  expressed 
that  traffic  later  on  will  increase  so  largely  as  to  extinguish 
the  losses  hitherto  incurred. 

2'he  Compagnic  Frnncai-is  Thorn son-Honaton,  which  was  in 
close  relations  with  the  A. E.G.  prior  to  the  war,  reports  that 
although  deprived  of  60  per  cent,  of  the  pcr.'ioniicl  through  the 
mobilisation,  it  was  possible  for  the  company  to  maintain 
working,  notwithstanding  the  moratorium,  the  deficiency  in 
traffic  conditions,  and  the  difficulties  exjierienced  in  obtaining 
raw  rnaterials.  Only  one  shop  was  excluded,  namely,  that  at 
Ijesquin.  which  lies  in  the  area  occupied  by  the  enemy. 
Immediately  on  the  outbreak  of  hostilities  the  company  placed 
its  industrial  organisation  at  the  dispo.sal  of  the  Army  and 
Navy,  and,  at  the  same  time,  it  was  still  able  to  meet  the 
requirements  of  current  business.  The  company  neither 
availe<l  itself  of  the  facilities  afforded  by  the  moratorium  in 
relation  to  the  creditors  nor  in  regard  to  the  shareholders. 
Tfie  net  profits  at  £127,000  were  lees  by  £53,000  than  in  1913, 
and  the  dividend  is  5  jier  cent,  on  share  capital  of  £2,400,000, 
as  contrasted  with  7  per  cent,  in  the  previous  year,  the 
amount  carried  forward  being  £7,000.  As  to  the  relations 
formerly  existing  with  the  A. E.G.,  the  directors  state  that 
the  agreements  were  concluded  to  avert  the  invasion  of 
(jeinian  production,  which  had  made  itself  perceptible  in  all 
branches  of  indu.strial,  commercial  and  financial  activit}'.  In 
regard  to  the  future,  the  French  company's  programme  lay 
completely  in  the  determination  that  all  relations  between  the 
French  and  Germans  ■s^ere  impossible.  The  dissolution  of 
these  relations  would  result  in  difficult  problems;  they  -nould 
be  all  the  easier  the  more  complete  the  victory  of  Prance  be- 
came, and  they  could,  therefore,  look  forward  to  them  with- 
out anxiety.  It  is  added  that  as  a  consequence  of  existing 
conditions,  the  dissolution  and  liquidation  were  already  being 
observed  of  the  Society  Francaise  of  the  A. E.G.,  which  was 
brought  into  existence  by  the  French  Tliomson-Houston  Co. 


Aberdeen  Suburban  Tramways  Co.,  Ltd. 

Al  the  half-yearly  meeting,  Mr.  J.\mes  Mearxs,  the  Chairman, 
said  that  notwithstanding  the  shrinkage  in  revenue,  which 
was  entirely  due  to  temporary  causes,  the  directors  had  come 
to  the  conclusion  that  the  time  had  aiiivcd  for  an  increased 
dividend.  For  many  \ears  back  the  directors'  ixilicy  had  been 
to  restrict  the  dividend  in  order  that  they  might  build  up_  a 
strong  renewal  and  depreciation  fund.  This  fund,  with  the 
auiount  which  the  directors  proposed  to  add  this  half-year, 
uww  amounted  to  half  the  capital  of  the  company,  and,  in 
view  of  the  condition  of  the  undertaking  generally,  the  direc- 
tors were  satisfied  that  they  would  not  require  to  write  off 
in  future  years  so  much  as  had  been  written  off  in  the  past, 
and  they  hoped  to  be  able  to  maintain,  if  not  to  increase,  the 
dividend  that  they  now  proposed  to  pay  (5  per  cent.).  In 
regard  to  the  negotiations  for  the  purcha.se  of  the  company's 
undertaking,  which  were  initiated  by  the  Town  Council,  no 
substantial  progre-ss  had  been  made.  In  place  of  the  late  Mr. 
Jackson,  the  directors  appointed  Mr.  James  Sellar,  who,  for  a 
time,  managed  the  Singapore  Tramways,  as  one  of  the  direc- 
tors. After  references  to  the  satisfactory  financial  position, 
the  report  was  adopted. 


Inited    Electric   Car   Co.,   Ltd.,    Preston.  — The 

directors'  report  for  the  year  ended  June  30th,  1915,  states  that  the 
works  have  been  efficiently  maintained  as  re^^arda  buildings  and 
machinery,  the  cost  of  which  has  been  charfjed  atfainst  revenue. 
After  charging  £5,332  for  depreciation  (including  £4,500  added  to 
reserve),  the  profit  for  the  year  is  £8,553,  plus  £2,151  brought 
forward,  making  £10,707,  le  s  the  preference  dividend  for  the  lii 
months  ending  Decembfr  31st,  ]yi4,  £3,U0O,  leaving  an  available 
balance  of  £.1,107.  The  directors  recommend  the  payment  of 
the  preference  dividend,  less  income-tax,  for  the  half-year  ending 
Jane  :i0th,  1915,  £3,000,  carrying  forward  £4,707. 

Dumbarton  Tramways  Co.,  Ltd.— The  accountB  for 

the  year  ended  July  Hist  show  that  the  profit  for  the  year,  includ- 
ing the  balance  brought  forward,  after  providing  for  interest  on 
debenture  stock,  amounted  to  £10,790.  A  dividend  of  li  per  cent, 
on  the  ordinary  shares  is  proposed. 

Clyde  Valley  Electrical  l»o\ver  Co.— The  profit  for 

the  past  half-year,  including  £11,535  brought  forward,  amounts 
to  £54,0!t5.  After  adjusting  interest  and  transferring  £18,709  to 
contingency  fund  for  depreciation,  &c.,  the  directors  recommend 
that  £4,27C,  be  transferred  to  reserve  fund,  £10,000  applied  in 
writing  down  cost  of  legal  charges,  the  dividend  paid  on  the 
preference  shares  to  October  3l8t,  19l5,  and  £12,430  carried 
forward. 

British  Electric  Transformer  Co..  Ltd. — kn  interim 

dividend  at  the  rate  of  6  per  cent,  per  annum,  lees  income-tax,  on 
the  ordinary  shares  is  announced  for  the  past  year. 

Eastern  Extension.  Australasia  and  China  Tele- 
graph Co.,  Ltd. — Interim  dividend  for  the  quarter  to  .lane  30th 
of  28.  61.  per  share,  free  of  tax. 

Calcutta  Electric  Supply  Corporation,   Ltd.— The 

number  of  units  sold  to  consumers,  during  the  five  weeks  ended 
July  30th,  1915,  amuunted  to  2,174,568,  compared  with  1,851,329 
units  in  the  corresponding  five  weeks  of  1914. 

Liverpool    District    Lighting'    Co..     Ltd.— Interim 

dividend  4  per  cent,  per  annum,  less  tax,  for  the  half-year  to 
June  30th. 


STOCKS    AND    SHARES. 


TuESBAi'  Evening. 

There  is  a  general  firumess  about  the  markets  of  the  Stoek 
Ivvehange  as  a  whole  which  is  satisfacttiry  enough  to  those 
who  watch  this  barometer  of  the  national  jmlse.  Prices  are 
well  held  in  most  departments.  The  Home  Railway  st(X-ks. 
which  for  a  long  time  have  been  stagnant  and  depressed,  are 
iu  somewhat  better  fettle.  The  illumination  list  is  very  quiet, 
both  electric  lighting  shares  and  gas  stocks  hardly  moving. 
Telegraphs  are  disposed  to  improve  again. 

What  the  Stock  Exchange  wants  more  than  anything  el.se. 
to  influence  its  secm'ities,  is  definite  news.  The  daily  commu- 
niques from  the.  various  fronts  contain  nothing  of  .sufficient 
iuiportance  to  affect  mar'kets  one  way  or  the  other.  The 
Russian  retreat  is  not  regarde<l  as  being  serious  enough  to 
justify  any  financial  alarm;  it  certainly  has  brought  ver;,- 
little  stock  to  market,  and  this  week  the  tendency  has  been 
Ui  put  prices  up  to  "what  they  stood  at  before  the  fall  of 
Warsaw,  and  subsequent  developments  on  this  line.  The 
news  for  which  eveiyone  is  waiting  with  intense  eagerness  is 
that  concerning  the  passage  of  the  Dardanelles. 

The  gyrations  in  the  American  rate  of  exchange  have  heli»*d 
Stock  Exchange  business  to  some  extent,  in  that  they  had 
the  eft'ect  of  forcing  up  the  prices  of  various  .i^merican  securi- 
ties until  these  prices  attained  levels  quite  out  of  proportion 
to  tluLsti  of  British  issues.  This  we  have  pointed  out  once  or 
twice  previously,  and  the  result  has  l)een  to  bring  in  sellers 
of  .American  railroad  and  industrial  bonds,  with  the  natural 
consequence  that  the  inflated  prices  gave  way.  American 
Marconis,  for  instance,  from  22s.  slid  back  to  los.  6d.  New 
York  Telephone  bonds  there  was  a  rush  to  sell  at  par,  and 
the  price  has  reacted  to  97i.  The  same  conditions  prevaile<l 
in  other  .\merican  is.sues.  it  being  felt  that  the  drop  in  the 
sterling  exchange  could  be  only  n  temporary  affair  in  the 
nature  of  things,  and  that  its  rectification  would  be  followed 
by  the  restoring  of  prices  to  more  normal  standards. 

"Meanwhile,  the  German  Chancellor  talks  with  amusmg 
bombast  of  the  new  loan  which  he  is  issuing  in  IJerlin.  How 
serious  the  financial  situation  in  Germany  must  be  getting 
may  be  read  between  some  of  the  lines;  of  his  speech,  m 
wh'ich  as  .security  for  the  loan,  he  held  out  the  compensation 
that  German v  would  claim,  if— he  had  the  grace  to  say  'if 
—victory  was  granted  to  them.  "Those  who  provoked  war, 
and  not  we,  deserve  to  drag  through  the  centuries  to  come 
the  leaden  weight  of  tho.se  milliards.  No  doubt,  he  ex- 
plained, "the  fearful  financial  exhaustion  of  our  opponents 
will  make  this  somewhat  difficult  of  attainment;  but  we  shaU 
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Uo  all  that  is  jHHisibk'  to  obtain  it."  He  alluded,  significantly 
enougb,  to  the  hint  thrown  out  by  the  German  Goveriiincnt 
to  the  bourses  that  there  is  a  bcttin-  field  thau  sixx-ulation  in 
securities  for  the  employment  of  liquid  assets.  "  Al!  avail- 
able gold,"  he  declared,  "belongs  to   the  country  to-day." 

.\t  the  end  of  last  week,  there  ^^■as  a  httle  news  iu  from 
Mexico  w'hich  read  more  encouragingly.  Prices  in  the  rail- 
way markets  made  a  start  towards  improvoment,  but  this 
Mas  not  maiutained.  The  informatitm  wiis  ol'  a.  character  too 
nebulous  for  people  to  take  much  notice  of  it  without  further 
confirmation,  and  this  is  still  awaited.  Therefore,  the  Mexi- 
can group  remains  weak. 

Brazilian  Tractions  have" gone  back  i  to  47,  the  market 
being  somewhat  under  the  influence  of  sales  by  those  who 
bought  perhaps  more  than  they  ought  to  have  done  two  or 
three  months  ago.  The  Rio  rate  of  exchange,  moreover,  offers 
no  attraction  to  speculatively-invest — it  is  a  moot  point 
whether  a  hyphen  word  splits  an  infinitive  or  not — in  Brazilian 
things  of  any  sort,  and  so  the  market  is  disposed  to  rest.  Rio 
Tramway  1st  mortgage  bonds,  with  a  coupon  due  on  the  1st 
of  next  month,  have  l^een  jjicked  up  at  71.  Anglo-.\rgentine 
Tramways  debenture  issue.s  advanced  in  sympathy  with  the 
stocks  of  the  .Argentine  railway  market. 

There  is  nothing  doing  in  British  Columbia  descriptions,  the 
only  bargain  recorded  this  month  up  to  the  present  being  one 
at  28i  in  the  preferred  ordinary  stock.  Odd  lots  of  British 
Electric  Tractions  have  been  done  within  the  past  week  at 
70  in  the  6  per  cent,  preference,  41  in  the  non-cumulative 
preference,  and  llj  in  the  preferred  ordinal^.  A  small 
amount  of  London  United  Ti'amways  1st  debenture  stock  was 
sold  a  few  days  ago  at  4'2i. 

Home  Rails,  as  already  mentioned,  are  inclined  to  be  a 
little  better,  and  the  tendency  has  begun  to  penetrate  the 
electric  railway  issues.  Tuderground  Electric  income  bonds, 
at  70i  ex  dividend,  are  somewhat  better :  the  shares  are 
steady  at  their  previous  levels.  Central  London  ordinary  is 
,T,  dullish  spot  at  71.  The  non-assented  last  changed  hands, 
in  May,  at  40,  but  no  tran.sactions  have  taken  place  this  year 
in  the  preferred  or  deferred  stock  of  the  non-assented  varieties. 
There  is  a  little  doing  in  Metropolitan  Surplu.s  Lands  on  the 
basis  of  48,  and  the  Ordinaiy  is  i  up.  Bast  London  con- 
solidated stock  is  being  dealt  in  at  21,  which,  by  the  way,  is 
about  half  the  price  at  which  the  stock  stood  when  "war 
broke  out. 

The  Telegraph  market  is  the  finnest  of  them  all.  Eastern 
Extensions,  Eastern  ordinary.  Globe  ordinary  'and  Western 
Telegraphs  have  all  improved,  and  the  recent  blocks  of 
deceased-account  stock  appears  to  have  been  ab.sorhed.  The 
tone  is  accordingly  much  harder,  and  .sellers  are  able  to  get 
better  terms.  Marconi  shares  are  1/16  down,  as  are  Ameri- 
cans, which  dropped  sharply  to  15s.  6d.  in  conse(|uence  of  a 
rise  in  the  New  York  exchange.  This  latter  factor  had  the 
effect  of  reducing  New  York  Telephone  bonds  from  100  to 
971 ;  even  this  lower  price  looks  more  than  sufficiently  high, 
when  compared  with  quotations  for  many  domestic  stocks. 

British  Insulated  were' taken  the  other  day  at  10  11/16, 
but  the  handful  of  shares  by  no  means  exhausted  the  various 
sellers  that  there  are  in  the  market.  The  Manufacturing 
group  on  the  \\'hole  is  steady,  but  Henleys  4^  per  cent,  pre- 
ference at  4J  have  moved  back  to  the  5  per  cent,  level, 
at  which  it  is  not  unreasonable  to  suppose  the  shares  ought 
to  stand  in  days  when  British  Government  stock  returns  4^ 
per  cent.  Except  for  this,  there  are  no  changes  worth  men- 
tioning. The  rubber  market  remains  vei-y  firm.  Notwith- 
standing the  realisations  of  a  few  "dead"  accounts,  prices 
keep  up  w^ell,  although  there  is  no  startling  movement  from 
day  to  day.  In  the  armament  group,  Vickers  are  moving 
quietly  upwards;  while  as  regards  copper  shares,  the  recent 
improvement  has  been  stayed  in  consequence  of  a  check  to 
the  rise  in  the  price  of  the  raw  product. 


SHARE    LIST  OF  ELECTRICAL  COMPANIES. 


ELECTRIC    TRAMWAY    AND    RAILWAY 
TRAFFIC    RETURNS. 


Locality. 

Month 
ended 
(4  wks.) 

Reo  jipts  tor 

the 

month. 

11 

04 
84 

84 
81 

42 
89 

8 

81 
SO 

si 

8i 
44 

8 

Total  to  date. 

Route 
miles 
open. 

Blackpool-Fleetw'd 

Briitol 

Chatham  and  Diit. 

Cork 

Dublin 
Kaatlngii 

Lancnthlre  United 
LlandiHlnoCol.  Bay 
TyncBldi)      .. 

Anglo  Argentine   .. 

Annkland 

Calcutta 

Kaleoorlle,  W.A.  .. 

Madraa 

Montevideo 

Dublln-Looan  RIy. 

Aug.  98 

,.    27 

„■  29 
,.     27 
„    29 

„   ar. 

..    27 
.,    36 

..    30 
July  80 
Aug.  38 

Alay 
Aug.  81 
Aug. 

Aug.n 

__J 

M 

8,610 
44,687 

9'.  306 
30,814 
C,633 
7,H08 
2,871 
3,828 

202,078 
20,408 
17,8(10 
8,968 
4,388 
36,498 

714 

S 

+  1.888 
■1-6,448 

+   "61 
f    »8S 
<- 1,018 
4-    881 
t-    899 
1-    loa 

f  1,426 

-  874 

-  184 

f    886 
4-    41B 

+       6 

M 

36,861 
826,789 

17,086 
20e,.i6« 

68,810 
12,929 
6,469 

1,788,692 
33,163 

18',47a 
83,694 
378,846 

l.WO 

e 

-  ifim 

+  37,696 

-  "941 

f  6,282 

-  943 
+  3,818 
+       740 
f      890 

-186,814 

-  1,168 

-  6,618 

f      318 
-81,803 

-  Bl 

8 
80-6 

64'36 

e'89 

19-8 

49 

6-6 

11 

36'43 
1 

1 

i'-6s 

Hoke  Eueotbioiii  Cokpariks. 
Price 
Dividend,      Sept.  7, 
1914,  1916. 


'* 


12} 
lOj 


Brompton  Ordinary 

do.        7per  cent.  Pre! 7 

Charing  Cross  Ordinary  . .        . .  6 

do.       do.       do.    4iPre(.         ..  4) 

do.       do.  City  Fref 4$ 

do,    4  Deb 4 

Chelsea       5 

do.    4iDeb 4i 

City  of  London 9 

do.       do.    6  per  cent,  Fret,      . .  6 

do,       do.    6  Deb 6 

do.       do.    4iDeb 4) 

County  of  London  7 

do.       do.       6  per  oent.  Frel.  . .  6 

do.        do,        1st  Deb 41 

do.       do.       9nd  Deb 4} 

Kensington  Ordinary 9 

London  Electric 4 

do.       do.    6  per  oent.  Pref,      . .  6 

do.       do.    4  Deb 4 

Metropolitan         8^ 

do.  ii  per  oent.  Fref,         . .  4i 

do.  4i  Deb 4| 

do.  84  Deb bJ 

8t.  James' and  Pall  Mall         ..        ..  10 

do.     do.     do.     7  per  oent,  Fref .  7 

do.     do.     do.    Si  Deb 8) 

Bonth  London       6 

South  Metropolitan  Fref 7 

Westminster  Ordinary 9 

do,  4iFret 4)  4} 

TEuaRAfHe  mo  TELSPBonsa, 

Anglo-Am,  Tel.  Fret 6  98 

do.  Def H  31i 

Chile  Telephone B  6? 

Cuba  Sob.  Ord 6 

do.        Pref 10 

Eastern  Extension         7 

do.  4  Deb 4 

Eastern  Tel,  Ord 7 

do.  84  Pref 8i 

do,  4  Deb 4 

Slobe  Tel.  and  T.  Ord 6 

do.  Pref 6 

St.  Northern  Tel,  93 

Indo-European 10 

Marooni       10 

New  York  Tel.  4i 4i 

Oriental  Telephone  Ord 10 

do.  Pref 6 

Tel.  Egypt  Deb 4i 

United  R.  Plate  Tel 8 

do.  Pref 6 

West  India  and  Pan 1 

Western  Telegraph        7 

do,  4  Deb 4 


81 
16 
113 


93 


IP 
971 


Central  London,  Ord.  Assented 

Metropolitan         

do.  Distriot 

Underground  Eleotrlo  Ordinary 

do,  do.      "A"    .. 

do,  do.     Income         .. 

FOBBiaM  ' 
ADglo-Arg.  Trams,  First  Fret, 
do,  3nd  Pref, 

do.  4  Deb. 

do.  4iDeb. 

do.  6Deb. 

Bracil  Tractions  . . 
Bombay  Eleotrlo  Fref.  . . 
do.  44  Deb. 

Mexico  Trams 

do,  6  per  oent.  Bonds 

do.  6  per  oent.  Bonds 

Mexican  Light  Common 

do.  Pre! 

do.             Ist  Bonds 
Adelaide  Bop,  6  per  oent.  Pref. 
do.  6  Deb 


HoMB   Rails, 


N^f 


MANCTAOTUBma  OoKFAHns, 

Babcock  4  Wilcox  14  2 A 

British  Aluminium  Ord,  ..        ..  6  1^ 

do.  Pre! 6  18/8 

British  Insulated  Ord 16  101 

do.  Pref 6  61 

British  Westlnghouse  Pref 74 

do.       4  Deb 4 

do.       6  p.  lien         6 

Callenders 16 

do,       6  Pref 6 

do.       44  Deb 44 

Castner.Kellner 16 

Kdlson  ft  Swan,  £8  pd Nil 

do,      do.      fully  paid        ..        ..  NU 

do,      do,      4  Dob 4 

do.      do.      6  %  Deb 6 

Kleotric  Oonstruotioo 6 

do.  do.         Pref 7 

Gen.  Eleo.  Prot 6 

Uenlcy         30 

do.       44  Pref 44 

do.       44  Deb 44 

India-Robber        6 

Telegraph  Oon 30 


82/6 


*4 


18/- 
19/- 
Hi 
14 
44 
93 
H 


+  i 


£6  18 
4  16 
6  13 


70 

_ 

5     0 

6| 

— 

7    8 

61 

— . 

6  12 

70 

— 

5    0 

2i 



6  19 

Irft 

.. 

6  14 

ef 

— 

6  IS 

8  17  9 
•6  17  0 
4  16    6 


7  1  11 
7  17  2 
6  12  7 
6    6    0 

6  16    3 

7  9  0 
6  11  I 
6    8    0 

Nil 
NU 
NU 


6  11 
4  17 

4  19 


4  17 
8  14 

7  16 


Allowance  made  lor  dividends  being  paid  Ire*  ol  income. tax, 


Caiiiuiinn  diciicral  Kh-clric  Co..  I,<d. —  A    quarterly 

diviilcnd  of  1}  per  oent.  for  the  three  inouthB  ending  Septoinbor 
.'tuth  IB  eniiounoed,  beinK  at  the  rate  of  7  per  cent,  per  annum  on 
the  oommon  Rtock  ,  also  a  half-yearly  dividend  of  S)  per  oent.  for 
the  Hiz  months  endinK  September  80th,  bein^  at  the  rate  of  7  (ler 
cent,  per  Miuum  on  the  preferenoe  Htook, 
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THE    TREND 
OP    ELECTRICAL    DEVELOPMENT. 


(Concltuied  from  page  293.) 
Mk.  Paul  M.  Lincoln,  continuing  his  presidential  address 
to  the  American  Institute  of  Electrical  Engineers,  says  that 
one  of  the  most  pressing  of  our  existing  limitations  to  a 
reduction  in  cost  of  electrical  apparatus  is  that  li.xed  by 
temperature  rise.  The  output  of  a  piece  of  electrical 
apparatus  increases  with  the  temperature  rise,  and  the 
temperature  rise  in  turn  is  dictated  by  the  point  of  balance 
between  the  rate  at  which  heat  is  put  in  and  that  at  which 
it  is  taken  out.  The  rate  at  which  heat  is  put  in  depends 
largely  upon  physical  characteristics  which  are  already  being 
crowded  to  the  limit  by  our  modern  designs.  The  rate  at 
which  heat  is  dissipated  depends  upon  the  etfioiency  of  the 
ventilation  methods  used,  and  in  this  particular  there  is  a 
considerable  opportunity  for  improvement.  The  naethods 
and  devices  for  taking  heat  out  of  machines  are  just  as 
important,  when  considering  the  temperature  rise,  as  the 
prevention  of  heat  from  entering.  The  additional  costs 
of  applying  the  more  efficient  methods  of  dissipating  heat 
will  go  far  toward  multiplying  their  tendency  toward  a 
reduction  of  cost. 

However,  there  is  one  line  of  development  that  does 
promise  some  reduction  in  cost,  and  that  is  the  tendency 
toward  higher  operating  temperatures.  In  the  past,  the 
maximum  operating  temperature  has  been  fixed  by  the 
disintegrating  point  of  fibrous  insulation,  and  this  point  has 
placed  a  very  definite  and  logical  limit  to  temperature  rises 
in  such  machines.  However,  when  types  of  insulation  are 
used  which  do  not  have  this  definite  temperature  of  dis- 
integration, this  reason  for  such  a  temperature  limit  dis- 
appears. Just  how  far  we  can  go  without  exceeding  the 
safe  limits  is  as  yet  problematical ;  however,  a  limit  to  an 
indefinite  extension  in  this  direction  is  set  by  the  tempera- 
ture coefficient  of  copper  conductors,  the  property  that 
causes  the  resistance  to  rise  with  increasing  temperature, 
thereby  causing  still  higher  losses,  and  in  turn  stdl  higher 
temperatures.  If  we  go  high  enough,  we  reach  a  pomt  of 
unstable  equilibrium  in  this  temperature  rise  curve,  where 
the  apparatus  will  literally  and  automatically  "  burn  out." 
This  point  is,  of  course,  far  abave  anything  that  is  pro- 
jected at  the  present  time. 

In  the  matter  of  power  production,  therefore,  although 
we  have  steadily  improved  in  the  past,  bath  as  to  costs  and 
as  to  performance,  and  although  we  may  expect  to  continue 
this  steady  improvement  in  the  future,  we  can  see  ahead  of 
us  a  definite  limit  beyond  which  it  will  be  impossible  to 
improve  the  methods  of  power  production  now  in  use.  So 
long  as  we  continue  to  get  our  power  from  falling  streams 
and  burning  coal,  we  need  not  expect  to  see  the  same  radical 
improvements  in  the  future  as  have  distinguished  the  past. 
The  revolutionary  improvements  in  power  production 
methods  of  the  future  must  come  in  a  fundamental  change 
of  method  rather  than  ia  the  continued  improvement  of 
existing  methods. 

In  the  matter  of  utilisation  of  power  a  few  comparisons 
with  the  past  may  not  be  amiss.  The  progress  of  the  future 
will  undoubtedly  come  from  improvements  in  methods  of 
application,  and  in  this  direction  the  field  is  inexhaustible. 
For  instance,  the  problem  of  applying  electrically  the  large 
amounts  of  power  which  are  demanded  by  our  modern  rail- 
road trains  has  not  yet  received  a  solution  which  is  satis- 
factory to  all  concerned.  The  devising  of  methods  for  the 
application  of  electricity  to  our  modern  industries  consti- 
tutes the  occupation  of  no  small  part  of  our  fraternity  ;  it  is 
along  this  line  that  we  may  expect  much  of  what  the 
future  may  have  to  offer  us  of  a  revolutionary  character. 

After  the  telegraph,  in  point  of  time,  the  electric  light 
wai  the  first  practical  application  of  electricity. 

Most  of  our  modern  development  in  electrical  engineering 
has  taken  its  initiative  from  the  supply  of  electric  lighting 
to  our  communities.  Kennelly  in  his  1898  address  said, 
"The  price  of  a  16-C.P.  incandescent  lamp  16  years  ago 
was  about  $1.00.  Now  it  is  about  18  cents.  The  best 
lamps  at  that  time,  under  laboratory  conditions,  gave  about 
0  28  mean  horizontal  British  candle-power  per  watt,  and 
under  commercial    conditions   about  0-20.      The  highest 


pressure  for  which  they  could  then  be  obtained  was  about 
110  volts.  At  the  present  time  lamps  are  obtainable 
giving  normally  04  mean  horizontal  British  candles  per  watt, 
while  under  commercial  conditions  the  average  lamp 
normally  develops  about  025  candle  per  watt.  They  can 
also  be  obtained  (at  0  25  candle  per  watt)  for  pressures  up 
to  2-40  volts,  and  are  frequently  installed  on  220-volt 
mains." 

The  introduction  of  the  mjtal-filament  lamp  has  enabled 
us  to-day  to  record  a  much  greater  rate  of  improvement  in 
efiiciency  than  Kennelly  did.  He  reported  an  improvement 
of  about  50  per  cent,  in  efficiency  in  the  16  years  previous 
to  1898.  In  the  IT  years  since  Kennelly  wrote,  we  have 
improved  our  maximum  efficiency  about  1,000  percent.,  an 
advance  which  is  truly  marvellous.  But  here  is  a  field 
where  we  have  a  long  way  to  go  yet  without  reaching  a  pos- 
sible limit.  It  is  true  that  the  melting  point  of  the  now 
available  materials  seems  to  place  the  limit  of  lamp  efficiency 
at  a  point  not  much  higher  than  that  which  we  have  at 
present.  However,  when  we  come  to  compare  the  efficiencies 
of  even  our  best  lamps  with  that  attained  by  the  fire-fly  it 
is  evident  that  we  still  have  a  long  way  to  go  before  we 
have  reached  perfection. 

In  the  matter  of  power  transmission,  progress  during  the 
past  few  years  has  been  remarkable.  In  1898  the  record 
reads  :  "  The  electric  transmission  of  the  power  of  falling 
water  is  a  branch  of  engineering  that  has  come  into  service 
since  1884,  and  is  making  rapid  strides,  owing  to  the  recent 
successful  employment  of  high  voltages  and  multi-phase 
alternating  currents.  It  has  been  estimated  that  about 
150,000  KW.  of  this  class  of  machinery  is  installed  in  the 
North  American  continent,  commercially  transmitting  power 
to  various  distances  up  to  85  miles,  at  various  pressures  up 
to  40,000  volts."  Since  Kennelly  wrote,  17  years  ago,  the 
miximum  transmission  voltages  have  gone  up  about  three 
and  three-quarter  times  ;  the  maximum  then  was  40,000,  and 
now  is  150,000  volts.  The  maximum  distance  of  transmission 
has  gone  up  about  three  and  a  half  times,  245  miles  as 
against  85,  and  the  installed  capacity  of  water  power  plants 
on  the  North  American  continent  about  nine  times, 
1,350,000  instead  of  150,000  KW.  Kennelly  also  mentions 
in  his  record  that  "  insulation  testing  sets  have  been  made 
for  producing  alternating  pressures  up  to  160,000  volts 
effective."  In  this  respect  we  can  go  at  least  10  times 
better  than  he  reported,  1,000,000  volts  from  transformers 
having  been  made  available  on  more  than  one  occasion,  and 
in  some  cases  the  voltage  available  from  transformers  has 
been  pushed  even  higher.  This  matter  of  power  trans- 
mission has  advanced  with  probably  greater  rapidity  than 
in  any  other  branch,  but  we  are  approaching  some  fairly 
well  defined  limits  in  these  matters.  For  instance,  in  the 
question  of  increasing  transmission  voltages  we  are  close  to 
the  corona  limit.  There  are,  of  course,  methods  of 
increasing  the  voltage  range  somewhat  before  corona 
is  produced,  such  as  increasing  conductor  diameter,  but  it 
can  be  readily  seen  that  the  limits  of  such  remedies  will 
be  reached  long  before  transmission  voltages  have  increased 
by  the  same  ratio  as  they  have  in  the  past  17  years. 

Another  limit  that  we  are  approaching  in  the  matter  of 
power  transmission  is  the  economic  one.  There  obviously 
is  a  limit  to  the  investment  that  can  be  made  in  transmis- 
sion lines,  and  still  be  able  to  supply  power  with  the  same 
economy  as  it  can  be  gener^pd  upon  the  ground.  This 
consideration,  coupled  with  the  rapid  advance  in  methods  of 
generating  power  from  steam,  has  placed  an  economic  limit 
to  the  transmission  of  water  power,  so  that  we  cannot 
expect  any  such  advances  iu  the  future  as  the  past  10  or  15 
years  have  given  ns.  ,  •    j 

Transmission  by  high-voltage  direct  currents  has  received 
some  attention  of  recent  years.  While  there  is  no  question 
but  that  the  problems  of  pure  transmission  are  much 
simplified  by  the  u?e  of  direct  currents,  the  ace  jmpanying 
problems  of  the  generation  and  utilisation  are  so  much 
■  intensified  that  nothing  is  to  be  gained  in  this  iinnner. 
Probably  no  material  advance  will  be  made  in  direct-current 
transmission  unless  some  means,  as  yet  undeveloped,  is  found 
by  which  its  generation  and  utilisation  are  made  easier  and 
safer  than  is  possible  at  present. 

Electricity  is  no  longer  the  infant  that  it  was  formerly 
pictured,  and  cannot  be  expected  to  continue  ihe  rate  o 
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growth  of  the  infant.  It  is  attaining  the  vigour  and 
strength  of  manhood.  It  is  contrary  to  natural  law  that 
either  a  child  or  an  industry  can  have  rapidity  of  growth 
and  at  the  same  time  strength  and  stability  of  character. 
Unquestionably  the  rapidity  of  our  development  is  not  so 
great  now  as  it  was  when  Kennelly  spoke  in  1898,  and  in 
this  respect  we  are  but  following  a  natural  law.  At  the 
same  time,  our  vocation  is  acquiring  a  stability  and  perform- 
ance that  are  absolutely  incompatible  with  the  rate  of 
growth  that  characterised  our  earlier  years. 


AN    ELECTRIC    FERRY. 


The  small  country  town  of  Sirausberg,  situated  some  25 
miles  east  of  Berlin,  with  about  0,000  inhabitants,  has 
several  features  of  interest  to  electrical  engineers. 

The  40,000-volt  transmission  lines  of  the  Miirkische 
Electricitiitswerke  (an  "  overland  "  system)  pass  within  a 
mile  of  the  town,  and  serve  it  through  sub-stations  and  a 
low-tension  overhead  distribution  network  belonging  to  the 
municipality.  There  is  one  sub-station  close  to  the  main 
40,000-volt  line,  where  the  pressure  is  transformed  down  to 
5,000  volts  for  the  surrounding  rural  supply,  and  in  the 
town  there  is  another  sub-station  connected  by  underground 
cables  with  the  first,  which  transforms  from  5,000  volts 
down  to  distribution  pressures.  This  sub-station  also  con- 
tains a  small  a.c.-d.c.  converting  plant.  Both  belong  to 
the  Town  Council.  A  noteworthy  point  is  the  absence  of 
a  gas  supply. 

The  characteristically  .paint  cobbled  streets  and  plastered 
houses  contrast  strangely  with  centre-hung  liame-arc  lamps 
and  an  unusually  obtrusive  distribution  network.  The  old 
and  partly  ruined  tower,  shown  in  fig.  1,  is  used  as  a  centre 
for  the  latter,  and,  though  this  may  verge  upon  vandalism, 
it  must  be  admitted  that  the  belfry  constitutes  an  excellent 
protection  and  support  for  the  numerous  wires. 

The  township  is  situated  on  the  side  of  a  lake  two  miles 
long  at  a  point  where  the  width  is  only  about  170  yd.,  but 
from  which  the  road  distance  round  either  end  is  nearly 
3  miles.     For  many  years,  therefore,  the  municipal  ferries 


*•"■•  '■  Figs.  2  and  3 

havei  had  to  cater  for  a  considerable  traffic.  Originally 
there  was  a  hand-propelled  chain  ferry,  and  later,  a  similar 
ciaft  driven  by  an  oil-engine. 

In  191:!,  however,  there  was  installed  a  ferry  propelled 
by  an  electr.C  motor  tliroogh  the  agency  of  an  overhead 
trolley  wire. 

The  boat  itself  is  a  flat  raft,  45  ft.  long  by  20  ft.  beam, 
with  a  deck-house  on  one  side  and  a  roof ;  as  may  be 
gathered  from  figs.  2  and  3,  no  attempt  has  been  made  to 
adopt  such  "  lines  "  as  would  tend  to  minimise  the  water 
resistance,  but  lee-boards  have  been  fitted  in  order  to  reduce 
side-drifting. 

The  motor,  control-gear,  gearing,  .tc,  are  mountoil  in 
the  deck-house. 


Resting  upon  the  bed  of  the  lake,  and  kept  taut  by  a 
winch  at  one  end,  is  a  stranded  galvanised  steel  rope  i;  in. 
in  diameter,  which  passes  round  a  3-ft.  hauling  drum  on  the 
boat,  and  incidentally  serves  as  the  return  conductor 
for  the  current.  The  motor  drives  this  drum  through  two 
belts  and  a  countershaft,  which  thus  form  double-reduction 
gearing. 

The  electrical  equipment  was  supplied  by  the  Sachsen- 
werk  Co.,  of  Dresden,  and  consists  of  a  T.Vh.h.p.  220-volt 
protected  type  series-wound  direct-current"  motor,  a  drum 
type  reversing  controller  with  metallic  resistances,  a  d.p. 
switch  and  fuses,  an  ammeter,  and  five  metallic-filament 
lamps.  The  positive  conductor  is  an  ordinary  trolley  wire 
of  hard-drawn  copper  9  mm.  in  diameter,  stretched  between 
two  30-fti  lattice  masts,  one  on  each  side  of  the  lake,  and 
insulated  from  them  by  strain  insulators.  In  spite  of  the 
long  span  and  the  necessity  for  limiting  the  sag,  the  masts 
are  of  comparatively  light  construction.  They  are  set  in 
concrete  blocks  and  have  each  only  a  single  wire  stay. 

During  the  winter  it  was  found  necessary  to  insert  a 
stout  spiral  steel  spring  and  an  adjusting  device  in  one  end 
of  the  wire,  in  order  to  enable  the  sag,  due  to  temperature 
variations,  &c.,  to  be  taken  up  more  satisfactorily. 

Along  the  trolley  wire  there  runs  a  collector  consisting  of 
a  single  light  over-running  wheel  attached  to  the  raft  by  a 
flexible  single-core  insulated  copper  cable. 

The  cable  passes  through  a  vertical  bell-moutbed  tube  in 
the  roof  of  the  deck-house.  The  slack  varies  considerably, 
not  only  on  account  of  the  sag  in  the  trolley  wire,  but  also 
due  to  the  drift  of  the  raft  when  exposed  to  a  side  wind ; 
the  same  difficulties  had  therefore  to  be  met  as  in  those 
systems  of  railless  traction  which  employ  over-running 
collectors. 

At  first  a  spring  drum  was  relied  upon  to  wind  in  the 
slack  cable,  but  this  required  occasional  assistance  from  the 
ferryman  before  it  would  consent  to  perform  its  pseudo- 
automatic  function. 

An  improvement  was  effected  by  the  substitution 
of  hanging  weights  and  pulleys  suspended  from  loops  in 
the  cable.  These  are  arranged  on  the  side  of  the  deck- 
house. About  3;^  minutes  are  occupied  in  crossing  the  lake, 
and  at  busy  times  the  ferry  plies  almost  continuously.  The 
operating  results  have  given  distinct  satisfaction. 

As  with  all  rope  ferries,  the  manage- 
ment is  simple ;  the  attendant  has  only 
to  operate  the  controller  and  to  collect 
the  toll,  as  the  raft  pulls  itself  auto- 
matically up  to  the  landing  stage  and 
into  the  required  position. 

There  would,  however,  appear  to  be 
a  case  for  the  provision  of  fore  and 
aft  rudders  to  enable  the  leeway  due  to 
a  side  wind  to  be  counteracted,  so  that 
the  boat  would  always  travel  under  the 
trolley  wire. 

It  happens  that  this  lake  is  not  con- 
nected with  the  main  waterways  of 
Prussia,  and  therefore  no  hindrance 
to  navigation  is  involved  by  the  over- 
head and  submerged  wires.  Otherwise 
special  precautions  would  be  necessaiy, 
and  this  is  a  consideration  which  would, 
no  doubt,  limit  the  sphere  of  applica- 
tion of  the  system  elsewhere.  On  the 
other  hand,  it  may  be  pointed  out  that 
the  considerable  width  of  this  lake  is  a 
factor  which  renders  the  trolley  system  less  readily  applic- 
able in  this  case  than  in  many  others. 

There  is  one  other  ferry  of  generally  similar  construction 
and  this  is  in  the  Province  of  Brunswick. 

Several  obvious  advantages  may  be  claimed  for  the  trolley 
ferry.  The  [lowor  required  is  a  minimum,  because  the 
motor  hauls  upon  a  fixed  point,  and  there  is  no  slip,  or 
eddies,  as  with  a  propeller  or  piiddlc-wlieel. 

Cheap  power  is  used  ;  the  weight,  losses  and  maintenance 
of  a  battery  and  the  frequent  repairs  and  adjustments  of  an 
intcrnal-combustii)a  engine  or  steam  engine  arc  all  avoided, 
whilst  a  large  power  lioiisp  can  employ  the  most  economical 
prime  movers.  SUind-by  losses,  such  as  occur  with  an  oil 
engine  when  running   between  journeys,  are  absent.     The 
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ferrj  is  always  available  for  immediate  use.  The  simplicity 
of  the  equipment  reduces  the  attention  required  to  a  mini- 
mum. Electric  lighting  is  available.  Smoke,  noise,  and 
smell  are  entirely  absent. 

In  conclusion,  it  may  be  suggested  that,  although  the 
necessary  electric  supply  is  not  so  generally  available,  there 
are  many  cases  even  in  England  where  a  similar  system 
might  advantageously  be  adopted. 


THE    DOUBLE     AUDION     RECEIVER    FOR 
CONTINUOUS    WAVES. 


The  audion  as  well  as  any  other  detector  can  be  used 
with  the  heterodyne  receiver  if  local  high-frequency  current 
for  "beat"  forming  be  generated  by  an  auxiliary  high- 
frequency  alternator  or  Poulsen  arc.  De  Forest's 
"  ultraudion,"  being  capable  of  producing  continuous  oscil- 
lations of  great  purity  though  small  energy,  should  be 
suitable  for  use  as  a  local  high-frequency  generator  in  any 
heterodyne  receiver  set  for  continuous  waves,  the  ultraudion 
oscillation  circuit  being  coupled  loosely  to  the  aerial  and  the 
beat  frequency  equalling  the  difference  between  the 
frequencies  of  the  received  continuous  wave  and  the  ultrau- 
dion circuit.  Using  with  such  an  outfit,  an  ordinary  audion 
as  receiver,  two-fold  amplification  of  signal  strength  is 
obtained  : — (a)  Due  to  the  heterodyne  principle  itself.* 
(5)  Due  to  the  audion  being  worked  at  a  point  where  the 
incoming  signal  releases  a  store  of  energy  from  the  local 
high-potential  battery.  An  interesting  method  of  using 
two  audions  in  cascade  as  an  amplifying  beats-receiver  for 
continuous  waves,  so  as  to  secure  both  of  the  above  and 
possibly  one  other  amplification,  is  described  in  a  recent 
issue  of  the  Electrical  World,  by  A.  H.  Taylor,  who  cites  a 
number  of  observations  made  at  Grand  Forks  (N.D.), 
showing  that  the  double  connection  is  well  worth  while. 

As  receiver  for  regular  spark  stations  the  author  uses  the 
apparatus  shown  in  fig.  1.  The  transformer  secondary  leading 
to  the  second  audion  is  closed  through  a  very  small  stopping 
capacity,  and  is  itself  the  secondary  of  a  ^-in.  spark  coil 
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used  as  auto-transformer.  When  receiving  signals  from  a 
spark  station,  the  high-frequency  oscillations  received  in  the 
first  audion  are  converted  to  a  series  of  unidirectional  im- 
pulses. If  the  stopping  condenser  in  the  second  audion 
circuit  be  large,  these  impulses  pass  through  it  bunched  in 
the  form  of  low-frequency  groups  corresponding  to  the 
spark  pitch  of  the  sending  station,  but  if  the  second  stopping 
capacity  be  very  small  only  high-frequency  pulses  will  pass 
through. 

In  the  first  case  the  second  audion  will  amplify  the  low- 
frequency  groups  by  energy  from  its  high-voltage  battery, 
and  in  the  second  case  it  will  amplify  individual  high-fre- 
ijuency  pulses  and  deliver  them  to  its  telephone  circuit 
smoothed  out  by  telephone  inductance  in  low-frequency 
ijroups.  The  transformer  m  completes  the  circuit  of  the 
Xo.  1  audion  high-pressure  battery,  but  offers  sufficient 
impedance  to  prevent  short-circuit  of  the  low-frequency 
groups  or  high-frequency  pulses.     To  prevent  amalgamation 

*  Denotinsr  the  received  current  by  '[  and  the  local  highfre- 
<jaency  current  by  /j,  the  increment  of  energy  due  to  the  incoming 
signal  =  ('1  +  i-i,"^  —  'V-  =  2 'I''.,  if  'a  be  large  aa  compared 
with  '1. 


of  current  from  the  first  audion  into  low-frequency  pulses, 
the  stopping  condenser  of  the  second  audion  must  be  of  very 
small  capacity  (m.  0'0005  mfd.).  With  ordinary  spark 
station  reception  both  audions  are  adjusted  to  maximum 
sensibility,  preferably  by  varying  the  audion  heating 
current. 

With  this  arrangement,  continuous  oscillation  signals  are 
not  received  as  tones  in  the  telephone  unless  there  is 
simultaneously  impressed  on  the  circuit  a  local  high- 
frequency  current.  It  is  possible  to  find  an  adjustment  of 
the  audions  such  that  local  high-frequency  current  is  pro- 
duced within  them,  thus  dispensing  with  the  external  gene- 
rator generally  employed  for  heterodyne  reception.  In 
order  that  a  rectifying  detector  may  produce  high-frequency 
oscillations  from  direct  current,  on  the  Poulsen  arc  prin- 
ciple, R^  must  be  less  than  4  l/c,  and,  in  general,  the  audion 
does  not  act  as  an  oscillator  owing  to  its  high  resistance. 
By  burning  the  audion  filament  at  abnormally  high 
brilliancy,  on  the  verge  of  the  blue  glow  point,  the  tube 
resistance  is  much  reduced  and  local  high-frequency  oscilla- 
tions may  be  produced,  their  presence  being  made  evident 
by  a  hissing  noise  in  the  telephone. 

Working  on  this  principle,  the  inductance  L,  fig.  1,  must 
be  large  and  the  capacity  c  small,  the  product  (l  c)  corres- 
ponding to  the  wave  length  received.  The  audion  must  be 
worked  at  higher  temperature  than  corresponds  to  normal 
maximum-sensibility  adjustment,  and  only  bulbs  showing 
the  hissing  effect  should  be  used.  The  adjustment  of  the 
second  audion  is  found  to  be  the  more  important.  The  best 
conditions  for  each  bulb  must  be  found  experimentally,  but 
fortunately  they  are  very  constant.  The  high-pressure 
battery  voltage  should  be  rather  less  than  gives  best  results 
in  ordinary  spark-signal  reception,  adjustment  from  the 
latter  to  beat-tone  reception  being  made  by  changing  the 
filament  temperatures.  It  is  very  important  that  there  be 
no  "  dead  "  high-resistance  cells  in  the  flashlight  batteries 
making  up  the  high  potential  source,  because,  particularly 
in  the  first  audion  circuit,  the  damping  effect  of  such  a 
high-resistance  cell  would  be  very  serious.  Best  results  are 
obtained  with  an  adjustment  generally  near  to  that  pro- 
ducing the  "  siren  "  effect,  which  must  strictly  be  avoided 
in  beat-tone  reception. 

The  above-described  cascade  connection  of  audions  permits 
signal  and  compensating  waves  to  be  separated  very  easily, 
signals  being  received  with  great  purity  and  distinctness, 
using  a  very  loose  coupling.  The  pitch  of  the  beat  signal 
note  is  entirely  under  the  operator's  control,  and  is  best 
kept  fairly  low  for  stations  of  long  wave-length.  At  a 
wave-length  of  7,500  m.  (40  kilocycles),  the  beat  pitches 
produced  by  1,  2  and  5  per  cent,  deviation  from  perfect 
tuning  are  400,  800  and  2,000  per  second  ;  at  1  to 
3  per  cent,  asynchrony,  there  is  nf  gligible  loss  by  de-tuning, 
but  the  loss  is  decided  at  5  per  cent,  out  of  tune.  Signal 
and  compensating  waves  which  cannot  be  separated  by  tikktr 
give  two  different  beats  with  the  heterodyne  receiver,  and, 
if  necessary,  one  beat  can  be  tuned  out  completely.  >!•  st 
satisfactory  results  are  obtained  when  receiving  waves 
between  5,000  m.  and  10,000  m.  ;  shorter  waves  can  be 
received,  but  the  capacity  required  to  fulfil  the  condition 
R-  less  than  4  L;'c  becomes  so  small,  that  the  limiting  value 
of  the  stopping  condenser  is  reached,  and  movements  of  the 
hand  affect  the  receiving  capacity  enough  to  upset  adjust- 
ment. Experiments  still  in  progress  seem  to  show,  however, 
that  waves  as  short  as  300  m.  can  be  received  with  an 
audion  adjustment  corresponding  to  local  generation  of 
oscillations. 

"  Beats  -  ultraudion  "  reception  of  signals  from  spark 
stations  is  at  least  ten  times  as  sensitive  as  ordinary  double- 
audion  reception  without  the  oscillating  adjustment,  but  the 
loss  of  musical  quality  in  the  note  is  a  serious  handicap,  and 
one  which  seems  inevitable,  since  the  continuous  local  oscil- 
lation combines  with  a  damped  oscillation  having  group 
frequency  as  emitted  by  the  spark  station.  Tremendous 
gain  in  intensity  is  secured,  but  the  net  readability  of  signals 
through  x's  is  not  greatly  increased,  owing  to  the  loss  of 
their  musical  quality.  On  the  other  hand,  "  beats- 
ultraudion"  reception  of  continuous  waves  is  extremely 
efficient,  because  full  amplification  is  retained  and  the  beat- 
pitch,  which  is  under  the  operator's  immediate  control,  is  of 
perfect  musical  quality. 


348 


THE    ELECTRICAL    REVIEW,  [voi.  77.  no.  i,p72,septembbbio,  i9i6. 


THE    SELLING    SIDE    OF   ELECTRICITY 
SUPPLY.-IV. 


A  FEATURE  of  Several  new  blocks  of  flats  recently  erected 
in  London  has  been  the  elimination  of  fire-places  in  certain 
of  the  rooms,  principally  bedrooms.  The  owners  have, 
doubtless,  been  influenced  in  arriving  at  such  an  important 
omission  by  several  considerations.  Economy  of  space  would 
be  one  of  these,  while  the  clean  sweep  and  larger  effect  of 
the  unbroken  walls  adds  considerably  to  the  attractiveness 
of  the  room?,  and  leaves  the  occupants  more  choice  in  the 
placing  of  furniture.  The  saving  in  labour  and  materials 
in  connection  with  fire-places,  mantelpieces,  tiling  for 
hearths,  and  chimney  pots  is  considerable,  even  after  the 
cost  of  wiring  for  electric  heaters  is  deducted.  After  all, 
fires  in  bedrooms  are  the  exception  rather  than  the  rule,  and 
the  ventilating  value  of  a  chimney  is  trifling  when  a  fire  is 
not  on.  For  this  purpose  the  open  window  is  far  more 
healthy.  The  provision  of  a  fire-place  may  be  really  looked 
upon  as  a  precaution  against  sickness,  when  it  may  be 
required  to  maintain  an  even  temperature.  In  this  respect 
a  coal  fire  is  very  inefficient,  the  difficulty  of  regulating  the 
heat,  the -risk  of  its  going  out,  and  the  noise  of  tending  it 
being  drawbacks.  There  is  also  the  risk  of  its  smoking,  a 
down  draught  being  particularly  dangerous  in  such  a 
common  complaint  as  bronchitis,  or,  in  fact,  any  ailment 
C3nnect«d  with  the  respiratory  organs.  This  risk  is,  by  the 
way,  equally  present  with  a  gas  fire,  perhaps  in  larger 
degree  owing  to  the  fumes  being  invisible. 

It  would  be  labouring  the  point  to  enumerate  further  the 
advantages  that  are  to  be  gained  by  cutting  out  fire-places 
where  possible,  they  are  well  known  to  all  commercial  electrical 
men  ;  our  aim  in  introducing  the  subject  is  that  wider 
p  iblicity  may  be  given  to  the  matter,  and  the  arguments  in  its 
favour  well  pressed  home  to  architects  and  buQders.  Such 
buildings  offer  another  field  in  which  electrical  methods  stand 
alone,  and  gas,  oil,  &c.,  are  outsiders.  There  is,  of  course,  no 
reason  why  the  innovation  should  not  be  extended  to  houses. 
Dwellings  without  fire-places  are,  of  course,  no  novelty  in 
other  climates  more  favoured  than  onrs,  and  the  writer  was 
much  interested  in  a  conversation  once  held  with  an 
Australian  architect.  In  that  sunny  land  it  appeared  he 
had  designed  many  houses,  in  which  the  only  provision  for 
damp  and  cheerless  days  was  a  lamp  r»diator. 

Where  such  opportunities  as  these  are  offered  there  is  a 
fine  chance  for  the  new  business  department  to  co-operate 
with  the  landlord  and  fit  up  one  of  the  fiats  or  houses  as  a 
show  place.  In  return  for  some  free  current  for  showing 
prospective  tenants  over  after  dark,  and  to  demonstrate  the 
efficiency  of  the  electric  heaters,  there  should  not  be  much 
difficulty  in  introducing  a  very  complete  equipment, 
including  electric  cookers,  irons,  vacuum  cleaners,  &c. 
There  is  some  scope  here  for  the  display  of  good  taste  in 
filing  up  fittings.  As  the  wall  paper,  &c.,  will  be  left  for 
the  tenant  to  choose,  some  regard  mu-t  be  had  for  giving  a 
warm  effect.  Therefore,  in  the  dining-room  a  nice  rise 
and  fall  pendant  of  the  corona  type,  with  a  cardinal  red 
shade,  should  be  introduced.  Experience  has  shown  that  this 
is  the  most  popular  colour,  and  many  fittings  manufacturers 
only  stock  this  shade,  moss  green,  and  old  gold  for  this  class 
of  fixture.  In  the  drawing-room  a  semi-indirect  fitting 
might  well  be  placed,  one  of  those  pink  alabaster  bowls 
giving  a  charming  effect,  wiih  the  delicate  tracing  of  the 
veinings  showing  up  when  lighted.  In  the  sitting-room  or 
library  this  type  might  also  be  introduced.  I'or  the  best 
bedrooms  suitable  two-light  slide  fittings  with  pink  silk 
shades  are  probably  the  best.  The  thing  should  be  done 
thoroughly,  with  lanterns  in  the  porch,  perliaps  another 
inverted  fitting  in  the  hull,  and  some  of  tlie  scientific 
residence  shades,  of  which  there  are  now  many  types  upon 
the  market,  on  the  single-drop  pendants. 

Of  course,  fittings  appropriate  to  the  class  and  style  of 
the  residence  must  be  selected.  A  safe  rule  would  be  to 
avoid  anything  very  ornate.  Oxidised  silver,  copper,  and 
the  dull  fiai^hea  are  poi)ular,  and  should  be  certainly  used 
in  the  dining-r.x)m,  and  also  in  rooms  such  as  bedrooms 
where  the  points  are  dose  to  the  windows.  Portable  lamps 
must  not  be  forgiittcn,  and  a  (l(X)r  standard  in  the  drawing- 
100m  ;  it  is  rather  a  pity  to  sec  these  bif  standards  dropping 


out  of  favour,  they  add  largely  to  the  furnished  effect  of  a 
room.  The  exhibition  would  not  be  complete  without  an 
electric  fan  in  the  kitchen,  a  hot-plate  coffee  percolator,  and 
a  kettle  in  the  dining-room  ;  in  short,  some  of  the  numerous 
electric  appliances  should  be  introduced  wherever  possible. 
The  radiators  should  be  of  more  than  sufficient  capacity  for 
the  rooms,  in  order  to  impress  their  heating  power  upon  the 
visitor.  The  hall  must  not  be  overlooked  ;  a  good  radiator 
here  will  make  the  whole  place  attractive  and  comfortable. 

All  these  fi 'lings  should  be  clearly  priced,  and  in  the  case 
of  heaters  and  appliances  the  energy  consumption  at  full 
and  other  degrees  mentioned.  The  ticketing  can  be 
thoroughly  carried  out  with  advantage  ;  for  instance,  where 
two  or  more  point  switch  control  is  provided,  the  functions 
of  the  switches  should  be  explained  on  show-cards,  simple 
directions  for  use  placed  by  the  cooker,  and  so  on. 

A  percentage  might  be  added  for  fixing,  as  in  the  case  of 
the  particular  show  job  being  taken  over  it  would  not  be 
always  possible  to  get  anything  to  cover  this  item. 

All  this  may  seem  a  lot  of  trouble  to  take,  but  such  an 
exhibition  is  extremely  valuable  from  an  advertising  stand- 
point, and  reaches  those  people  with  whom  one  is  most 
anxious  to  get  into  touch.  There  are,  of  course,  a  few 
difficulties  in  carrying  out  such  a  scheme.  One  is  the  pro- 
tection of  the  property  displayed  ;  usually,  however,  there  is 
an  agent  of  the  landlord  at  hand  or  a  clerk  of  works,  and 
the  actual  risk  is  small.  It  may  be  found  necessary  to 
supply  a  few  small  tables  for  the  standards  and  appliances, 
and  a  good  supply  of  publicity  matter  should  be  kept  on  them 
as  well.  There  is  some  satisfaction  in  remembering  that 
our  gas  opponents  are  handicapped  in  giving  such  displays, 
as  the  effect  on  the  ceilings  if  the  model  flat  was  long  in 
letting  would  begin  to  be  apparent.  It  would  perhaps  be 
advisable  to  install  a  time  switch  to  prevent  possible 
wastage. 


THE    ELECTRICAL    EQUIPMENT    OF    THE 
ARGENTINE    BATTLESHIP    "MORENO." 


By  H.  a.  HORNOE. 


{Abstract  of  paper  read  befure   the  AMERICAN  INSTITUTE  OP 
Electrical  Engineers.) 

The  Moreno  is  one  of  the  two  super-dreadnoughts  building 
in  the  United  Stat-es  for  the  Argentine  Republic.  The  general 
characteristics  of  the  vessel  are  as  follows  : — 

Length  overall,  594  ft.;  displacement,  '27,566  tons;  draught, 
•27  ft.  9  in. ;  width,  98  ft. ;  main  battery,  twelve  12-in.  breech- 
loading  rifles  mounted  in  six  turrets ;  torpedo  defence  battery, 
sixteen  i-in.   and  twelve  6-in.   breech-loading  rilles. 

Power  for  all  puri>oses  is  supplied  by  four  375-KW.  turbo- 
generators of  the  horizontal  tyi^.  Two  of  these  machines 
are  located  forward  and  two  aft  on  the  lower  platform  deck 
below  armour.  Adjacent  to  each  dynamo  room  is  a  distribu- 
tion ro<i;u  in  which  is  locat-ed  a  main  distribution  switchboard 
for  the  control  of  the  two  units  and  the  supply  circuits.  On 
the  gun  deck  is  a  third  dynamo  room  containing  two  Diesel 
oil-ongine-drivcu  genera tois  of  75  Kw.  capacity  for  harbour 
ust?  when  fires  are  drawn. 

The  375-KW.,  230-volt,  1,500-R.r.M.  turbo-generators  (fig.  5) 
are  of  standard  marine  design,  capable  of  operating  at  a  steam 
pressure  of  220  lb.  per  sq.  in.,  condensiug  at  a  normal  vacuum 
of  28  in.,  and  als<i  non-condensing  with  5  lb.  back  pressure. 
The  turbine  is  of  the  well-known  Curtis  horizontal,  two-stage 
type,  fitted  with  aut<iniatic  valve  gear,  inertia  covernor,  and 
an  emergency  valve  for  autoniatioally  closing  when  the  speed 
exceeds  10  per  cent,  above  ncnual.  F»)rced  lubrication  is  pro- 
vided for  the  main  bearings,  and  the  oil  is  c<xiled  by  water 
circulation.  Tiie  generator  is  a  compound  wound,  direct- 
current,  commiitating-pole  tyi>e,  mounted  on  the  same  bed- 
plate and  directly  coupled  ti>  the. turbine.  The  magnet  frame 
is  circular  in  form  and  divide<l  horizontally.  The  generator 
is  capable  nf  standing  'WJ  |H>r  cent,  overload  fnr  two  hours 
and  50  per  cent,  overload  for  five  minutes. 

The  l)i<',scl  oil-engine-driven  sets  are  rated  at  75  KW.,  376 
K.P.M.,  2:t0  volts.  l1ic  generator  i.s  directly  connected  to  the 
oil  engine,  but  not  mounted  on  the  same  bedplate.  ITie 
generator.s  are  designed  in  a  similar  manner  to  the  maii^ 
generators. 

Current  is  carried  to  all  the  various  systems  on  a  two-wine 
nietailie  system,  by  mrans  of  riibhcr-eovered,  Icad-shcat'ied, 
steel-armoured  edibles,  clipptnl  singly,  or  in  groups,  to  the 
ship's  structure  or  clipped  to  »ix'cial  sheet  steel  pans  sup- 
|iort<'d  from  beam  to  beam  or  fa«U'ned  to  the  plating.  Water- 
tight fittings  are  )ir<ivided  wherever  the  cables  teniiinate  and 
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when  passing  through  water-tight  bulkheads.  Twin  con- 
ductors are  employed  from  3,256  cir.  mils  up  to  30,856  oir. 
mils,  and  beyond  this  single  cuuhictors  up  to  373,737  cir.  mils. 
All  the  conductors  in  thi.'?  in.stallation  are  stranded,  lead- 
covered,  steel-armoured,  with  the  exception  of  the  flexible 
leads  in  the  turret  trunks  and  .s(XH'ial  brass-covered  wire  and 
three-conductor  rubber-insulated  "  Kuhio "  wires,  used  for 
branch  leads  in  the  officers'  quarters  and  staterooms. 

Besides  the  two  main  distribution  switchboards,  fig.  4, 
adjacentto  the  two  dynamo  nwms,  there  are  two  auxiliary 
distribution  boards  locates!  one  forwaid  and  one  aft;  a  control 


Fig.  1.— The  Abgentine  Battleship  Moreno. 

boaid  for  the  oil  engine  generators ;  and  a  combined  distribu- 
tion and  control  board  for  the  searchlight  balancer  sets.  These 
boards  are  all  interconnected  so  that  the  supply  will  always 
be.  available.  The  interconnecting  circuit  breakers  are  fitted 
with  interlocking  devices  and  reverse-power  relays,  so  that 
by  no  possibility  will  the  generators  in  one  room  be  thrown 
in  parallel  with  those  in  another  room.  The  distribution 
switehboards  are  designed  with  separate  bus-bars  for  positive 
lighting  and  poeitive  power  and  a  common  negative.  It  is 
possible,  therefore,  to  divide  the  load  in  various  ways  between 
the  different  dynamo  rooms.    To  facilitate  this,  voltmeters  and 
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Fig.  2.— Distribution  Diagbam. 

ammeters  are  connected  in  the  local  and  remote  circuits,  and 
a  diagram  of  the  bus-bar  connections  is  painted  in  grooves  on 
the  front  face  of  the  oil-finished  slate  panels. 

The  vessel  is  provided  with,  approximately,  3,000  lighting 
fixtures.  The  design  is  similar  to  the  usual  water-tight  vapoux- 
proof  globe  type  iised  in  marine  work.  The  screw-base  lamp 
socket  is,  however,  made  solid  instead  of  a  spring,  a  composi- 
tion-insulated base  provided  instead  of  porcelain,  and  the  globe 
is  flanged  and  held  in  place  by  the  guard  instead  of  being 
screwed  into  the  base.  In  the  magazines  and  shell  rooms, 
specially  guarded  fixtures  containing  two  lamp  sockets  are 
installed.     The  lamps  in  these  fixtures  are  connected  to  dif- 


ferent circuits  so  that  the  failure  of  light  in  these  compart- 
ments may  be  averted.  Both  carbon  and  tungsten  incandes- 
cent lamps  are  furnLshcd ;  the  former  in  sizes  of  35  watts  and 
00  watts,  clear;  the  latter  in  sizes  of  3-2  watts,  clear,  frosted, 
:ind  tubular.  A  special  fixture  containing  a  250-watt  tungsten 
lamp  and  providwl  with  a  relloctor  is  arranged  for  portable 
connection  in  the  engine,  boiler,  and  dvnamo  compartments. 
The  same  tyix;  of  fixture  is  aLso  em^iloyed  for  coaling  booms, 
inopcller  booms,  and  gangway  lighting. 

Life  te^sts  of  the  2-20-volt  tungsten  incandescent  lamps 
.showed  as  high  as  98  to  101  per  cent,  of  the  initial  c.p.  after 
1,162  to  972  hours'  burning.  The  spherical  reduction  factor 
for  the  tubular  lamp  was  0.96,  and  for  the  pear-shape<l  bulb 
(S.19)  was  0.914. 

The  38  lighting  feeders  are  divided  into  three  circuits;  one 
Inr  general  illumination  under  cruising  conditions,  one  for 
Nvhite  battle  purposes,  nnd  one  for  blue  battle  purposes.     In 
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Fig,  3.— Diagram  op  Powkb  Distribution. 


this  latter  circuit  the  globes  are  of  a  deep  blue  colour,  making 
the  light  invisible  at  a  short  distance.  ITie  distribution  of  the 
small  lighting  units  has  been  made  with  due  regard  for  cross 
circuits,  so  that  no  general  spaces  of  the  vessel  may  be  put 
in  darkness  by  the  blowing  of  a  fuse  or  any  other  failure  of 
an  individual  circuit.  The  distribution  of  these  lights  was 
based  on  the  number  of  candle-power  per  cubic  foot  of  space 
to  be  lighted;  thus  in  the  admiral's  quarters  a  maximum  of 
0.08  c.p.  per  cubic  foot  was  required,  and  in  the  store-rooms 
a  minimum  of  0.01  c.p.  per  cubic  foot.  Each  officer's  state- 
room of  ordinary  size  is  provided  with  one  fixed  light,  one 
portable  light,  and  an  outlet  for  a  r2-in.  portable  electric  fan. 
.\s  shown  in  the  diagram  (fig.  2),  the  feeders  are  led  from 
the  main  distribution  swik'hboard  to  approximately  their 
centre   of  distribution.     Mains  are  then   branched  from    the 


Fig.  4.— Main  Distribution  Switchboard. 


feeder,  and  terminate  in  fused  distributing  panels  of  water- 
tight construction.  From  these  panels  branches  are  led  off 
to  the  individual  lights.  Not  more  than  four  lights  (one 
ampere)  are  allowed  to  depend  upon  the  same  fuse.  The 
branch  leads  are  all  of  1.6  mm.  (3,250  cir.  mils)  twin  con- 
ductor. 
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For  night  battle  pui-poses  the  vessel  is  equipped  with  12 
motor-operated,  remote-electrically-controlled  110  cm.  search- 
lights (tig.  8)  and  one  p<irtable  signalling  projector  of  35  cm. 
As  these  projectors  oi>eratc  more  satisfactorily  when  supplier! 
with  110  volts,  it  was  considered  advisable  to  tran.sform  the 
2'20-volt  supply  circuit  through  special  balancer  sets.  Two 
such  machines  are  installed  in  the  vicinity  of  the  oil  engine 
dynamo  i-oom,  wherein  is  located  the  contiol  switchboard  for 
them  and  the  distribution  board  for  the  searchlight  feeders. 
Each  balancer  set  is  rated  at  70  kw.,  1,000  r.p.m.,  110  to  2'20 
volts,  the  full  load  current  on  the  neutral  being  637  amps. 
They  are  compound  wound,  the  coils  being  connected  to  act 
accumulatively  on  the  generator  and  differentially  on  the  motor. 
The  series  and  shunt  coils  in  one  frame  are  connected  across 
the  armature  of  the  other  frame  for  the  purpose  of  producing 
constant  voltage  at  each  end.  The  sets  will  maintain  a  dif- 
ference of  potential  not  in  excess  of  seven  volts  under  any 
conditions  of  load  with  an  impressed  e.m.f.  of  220  volts. 


Fig.  .5.— 375-kw.  Tuebo  Genebator  Se.t. 

Fig.  6  is  a  wiring  diagram  of  the  searchlights  when  the 
carbons  are  apart,  fig.  7  the -same  with  the  carbons  together; 
considerable  time  is  saved  by  the  employment  of  a  shunt 
motor  foi  automatically  adjusting  the  carbons  in  preference 
to  a  compound  wound  motor.  The  twelve  110-cm.  search- 
lights are  similar  in  every  respect,  except  that  one  projector 
is  equipped  with  a  remot«-electrically-controlled  signalling 
shutter.  Tlie  lamp  mechanism  consists  of  a  small  electric 
motor  which  functions  through  gearing  and  so  moves  the 
carbons.  Tlie  field  and  armature  of  the  motor  are  controlled 
by  a  differential  relay  and  two  auxiliarv  relays,   which  cause 


FlO.   6.— SiABCHLIQHT   CONNECTIONS  ;   CABBONS   APABT. 


the  armature  either  to  stop  or  rotate  to  right  or  left.  The 
first  lakes  place  with  current  and  voltage  normal,  the  second 
when  the  amix;rage  is  Uxj  high  and  the  voltage  Ux)  low,  and 
the  third  when  the  last  condition  is  reversed.  Besides  the 
regular  field  winding  there  is  an  additional  winding  on  the 
motor  fieUl  to  carry  the  full  lamp  current,  'lliis  produces  a 
strong  field  when  the  voltage  across  the  arc  falls  below  normal 
and  furnishes  a  dynamic  braking  effect  for  retarding  the  move- 
ment of  the  motor  armature.  For  signalling  purposes  the 
«<'ar<-hlights  are  cquipfKxl  with  iris  shutt^ws  RJniilar  to  camera 
shutters.  Those  arc  all  manually  o|)oratcd  except  one,  in 
which  latter  case  a  Venetian  blind  shutter,  remotely  con- 
trolled, ia  also  provided.  'ITie  optical  arrangements  are  such 
OH  to  provide  rapid  tiieanH  for  changing  ov<'r  from  n  dispersed 
to  a  clowd  beam  of  light.  This  is  accompliHlied  l)y  means  of 
0  double  <li.'<perH<'r,  consisting  of  two  parallel  systems  of 
j)lar!o-oonvex  cylindriciil  jen.ses,  which  may  nt  will  be  drawn 
tiogether  or  nepariitcd.  A  sighting  tclesroi>e  altaclie<l  to  the 
side  of  the  drum;  a  complete  lamp  telegraph  indicating  the 
positions  of  the  searchlight  at  tli<!  controller;  and  n  B<'t  of 
clectriciil  instrumentH,  consisting  of  n  voltmeter  and  ammeter. 
are  furni.Hhed  with  each  Hearcldiglil.  A  complete  horizontal 
cycle  of  the  searchlight  Tnny  be  nocomplishod  cither  in  28 
seconds  or,  approximately,  15  minutes,  by  mennsof  the  electric 


remote    control,      Tliis    control    may    be    detached    and    the 
mechanism  operated  locally  by  hand. 

The  following  list  shows  the  extensive  applications  of 
electric  power  and  gives  the  rated  load  for  each  equipment. 
These  numerous  equipments  have  their  special  uses  and  are 


Fig.  7,— Searchlight  Connections  ;  Cabbons  Touching. 

brought  into  action  in  general  upon  different  occasions.  Such 
systems  as  the  ventilation  system,  sanitary  pumps,  etc.,  are 
continuously  in  service;  but,  on  the  other  hand,  the  deck 
machineiy,  such  as  boat  booms,  deck  winches,  coaling  winches, 
etc.,  are  only  used  when  in  port  coahng,  handling  small 
boats,  etc.  In  like  manner,  the  turret  machinei-y  is  only  used 
under  battle  conditions  or  for  practice  drills. 


No.       Equipment. 


Rated    Total 


No,        Equipment. 


Rated     Total 


2  Boat  boom  hoisting 

2  Boat  boom  topping 

4  Deck  winches 
16  Ammuniti  n    hoists 

6  Ammunition    hoists 
12  Forced-draught 
blowers 

1  Anchor  windtasB    . .  I 

1  Capstan         ..         ..  1 

2  Coaling  winches     .  .  I 

1  Steering  gear         . .  1 

3  Bilge  pumps. . 
14  Bilge  pumps.. 

2  Searchlight  balancer 


0-75 


0-76 


sets 


1  Fii    _ 

2  Fresh-water  pumps  6 
2  Sanitary  pumps      ..  25 

1  Drainage  pump      . .  3 

2  Thermo  tank  pumps  35 

8  Turbine  lifting  gear  80 
1  Laundry  . .  , .  6 
1  Printing  press        . .  0'25 

3  Speed  signal  balls  . .  0-6 
1  Cake  miser  . .         . .  1 
1  Dough  mixer          ..  26 
1  Diesel     engine     oM 

pump          . .  1-75 
1  Diesel  engine  cool- 
ing water  pump  . .  2*7 
12  Turret  turning      ..  25 

12  Gun  elevating        ..  15 

13  Turret  hoists         . .  7-6 
5  Turret  hoists         ..  12 
1  Dryer  room  . .  1 
I  Rontgen  ray  equip- 
ment         . .        . .  6 

1  Vacuum  cleaner     . .  0'33 

1  Electro- mechanical 

hammer     ..        ..  6 

2  Torpedo      air -com- 

pressors    ..        ..90 

5  Refrigerator  pumps  19*6 

5  Brine  pumps  . ,  3*6 

2  Ozonieer     motor- 

generators  .,  1-3 

2  Ozoniser  pumps    ..  0*5 

9  Elevators      ..        ..  4 
1  Wireless     motor- 
generator  . .        ..  18 

a  Alternating  current 

motor  -  generators  87 

1  Dish  washer  . .  1 

;i  Meat  sliccr  ..        ..  06 

1  Meatchopper        ..  1 

;i  Potato  peeler         . .  1 

i  lea. orcam  freezer  ..  1 

1  Egg  beater   . ,        . .  2  1> 

As  shown  in  the  cable  scheme  for  imwcr  distribution  (fig.  3), 
the  feeders  from  the  main  distribution  6witchboar(b  in  some 
cases  lead  direct  to  motor  starting  panels,  in  others  they 
branch  into  mains,  and  in  others  lead  to  special  distribution 
panels.  The  latter  is  so  in  the  case  of  the  4  in.  and  C  in. 
ammunition  hoists,  the  searchlights  and  the  12  in.  turrets, 
llic  turret  distribution  panel  is  located  on  the  revolving  part 
of  the  turret  and  is  cncaeed  in  a  water-tight  steel  box. 

As  shown  in  the  illustration  (fig.  10),  a  variety  of  motor 
types  are  used,  viz.  :  Open,  semi-encloise*!,  fully-t>ncl<>sed,  and 
enclosed  vcntilate<l.  Small  inot^irs,  up  to  10  II. r..  are  regu- 
lated by  simple  starting  and  field  contr<il  panels;  above  10  h.p, 
drum  controllers  are  employed.  On  very  large  equipincntft 
for  Bixvial  services  requiring  from  M  to  150  ii.l".,  contactor 
eonlrol  with  dynamic  braking  is  provi(l«<d, 

Tlie  olectricnl  steering  gear  equipment  is  dcsigmvl  as  an 
auxiliary  to  the  steam  steering  engine.  o|>ernt(>s  thmugh  the 
.ininc  leleinotor  gear  on  a  "follow-up"  system,  ami  furnishea 
only  sufficient  (xiwer  to  carry  the  rwlder  from  hard-over  to 
hard-over  in  40  seconds,   which  is  half  the  time  roqiiireincnt 


1  Extension  lathe     . . 
L  Tool-room    lathe, 

14  in 

1  24  in,  shaper  - 
I  30  in,  radial  drill  . . 
1  16  in,  sensiiive  d  ill 
1  H-in,  tool-room  lathe  0*7 
1  Grindstone  - .  . .  1 
1  46  in,  boring  mill  ..  3 
1  Cntter  and  grinder. .  1 
1  Tool-room    lathe, 

14  in 0-71 

1  Sensitive  drill,  16  in,      0-7i 
I  Latbe  for  armourer's 

workshjp  0"7i 

1  Shaper  for  armourer's 

workshop  . .         . .      2 
1  Sensitive    drill    for 
armourer's    work- 
shop . .        . .      07* 
1  Forge  blower         , ,      D*7{ 
1  Foundry  blower     , .       6 
1  Athletic  horse        . ,      2 
1  Moviog-picture  ma- 
chine ..    I7'6 
9  600-ob,  ft,  ventilation 

fans 4 

9  1,600  cb.  ft,  ventila- 
tion fans   . .        . .      1 

1  l,6:0-cb.  ft,  ventila- 
tion fan  2 

6  2,500  cb,  ft,  ventila- 
tion fans   ,,         ,,       1'5 

24  2,500  cb,  ft,  ventila- 
tion fans   . .        . .      2'7' 

3  2,500-cb,  ft,  ventila- 
tion fans   . .  8*5 

4  5,000-cb.  ft.  ventila- 
tion fans   . .  8-2E 

C  5,0  0-cb.  ft,  ventila- 
tion fans  . ,        , .      6 

2  6,000cb.  ft,  ventila- 
tion fans   ,,        ,,      6-75 

7  6,000-cb,  ft,  ventila- 
tion fans   ,,         ,,      3'7t 

6  6,000-cb,  It,  ventila- 
tion fans   . .  7 

2  8,000-cb.  ft.  ventila- 
tion fans   . .  6 

C  8,000  ob.  ft,  ventila- 
tion fans   , ,        . .      U 

2  10.000-cb.  ft.  ventila- 
tion fans   - .  6'2f 

3  12,000'cb  ft,  vcntlla 
lion  fans   , ,         , .      7'.'', 

2  15,000.cb.  ft.  ventilft 
tion  fans   . .        . .     10 


66 
10-5 


18-6 
26-36 


ia& 

21-E. 
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Cif  the  steam  gear.  The  motor  is  of  the  comrautating-pole 
open  type,  compound-wouiul,  r:ite<l  at  1.50  h.p.,  iW  to  600 
R.P.M.,  2-20  volts.  The  controlling  appliances  comprise  a 
master  controller  and  limit  switch  mounted  in  one  case,  a 
contactor  panel,  and  the  necessary  field  and  armature  rhco- 
.^tata  operated  by  the  same.  Iti  the  maater  controller  are  two 
cylinders  provided  with  rings;  these  make  -electrical  contact 
with  plungers;  one  of  these  cylinders  is  for  the  controller,  the 
uther  for  the  limit  switch.    Both  cylinders  turn  freely  on  their 


ing  circuits;  when  it  operates,  resistance  is  introduced  into 
the  armature  circuit,  and  the  field  rheostat  short-circuited  so 
that  the  motor  is  protected  against  continued  overload  with- 
out being  actually  stopjietl.  In  this  manner  accidental  loss 
of  control  of  the  rudder  cannot  occur.  The  limit  switch  is 
arranged    to   stop   (lie   Midt.i,-   .it    the   a5-deg.   position  of   the 


Fig.  8. — Elkctbically  Contbolled  Seabchlight. 

supporting  shafts.  The  controller  cylinder  operates  through  a 
connecting  rod  from  the  operating  shaft  of  the  steering  gear. 
The  limit  switch  cylinder  operates  through  a  sprocket  chain 
from  the  main  steering  gear  shaft.  The  differential  gear,  or 
"follow-up"  device,  is  located  between  the  two  cylinders, 
and  is  designed  to  turn  the  controller  cylinder  off  by  motion 
of  the  main  shaft  of  the  steering  gear  which  turns  the  limit 
switch.  The  latter  strengthens  the  field  of  the  motor  when 
the  rudder  is  displaced  more  than  10  deg.  from  the  midship 
position.  The  mechanical  connections  are  such  that  the  motor 
will  stop  when  the  rudder  has  reached  the  angle  for  which 
the  steering  wheel  has  been  turned.  The  motor  field  cannot 
be   weakened    until  all  of    the    accelerating    contactors  have 

Boai  bDOm  motor.  Foi03-T-3raug'it  fan  motor, 


Fig.  9— Seaichlight  Disteibution  Switchboaed. 


rudder.  Dynamic  braking  is  provided  in  connection  with  the 
electro-mechanical  disk  brake  in  order  to  provide  prompt 
stopping.  The  rudder  can  be  turned  at  slow  speed  through- 
out its  travel,  provided  the  steering  wheel  is  turned  slowly, 
thereby  permitting  the  motor  to  turn  the  controller  cylinder 
backward  as  fast  as  it  is  turned  forward  by  the  steering  wheel. 
This  may  be  accomplished  while  the  controller  cylinder  moves 
back  and  forth  between  limits  corresponding  to  2:25  degrees 
Diotion  of  the  rudder,  as  the  motor  will  start  with  a  motion 
of  cylinder  equivalent  to  0.75  deg.  movement  of  the  i^udder 
and  the  field  will  be  weakened  with  3-deg.  similar  motion. 

The  turret  turning  and  gun  elevating  gear  are  operated  by 
constant-speed  motors,  and  speed  variations  are  accompMshed 
by  mechanical  means.  Ventilation  blowers  in  the  turrets  are 
similar  to  the  regular  hull  ventilation  fans,  except  for  increased 
pressure.  The  independent  hoists  complete  the  electric  power 
equipment  of  the  turrets.  The  main  ammunition  hoists  are 
operated  by  hydraulic  power  and  the  electric  hoists  are  pro- 

Coaling  winch  motor. 
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Bil^^e-jjamp  motor. 


HuU  ventUatio.i  fan  motor. 


Anohor  windlass  motor. 


FiQ.  10. — Types  of  Motob  employed  on  the  Battleship  .Mo, 


closed,  after  which  the  controller  will  maintain  full  field  until 
it  has  been  turned  through  an  angle  con'esponding  to  3  deg. 
movement  of  the  rudder  from  starting  position,  and  inter- 
mediate field  from  3  deg.  to  5  deg.,  after  which  the  motor  will 
run  at  weak  field  until  the  rudder  has  reached  10  deg.  from 
the  midship  position.  Mounted  upon  the  contactor  panel  are 
10  armature  contactors,  two  field  contactors,  one  disk  brake 
contactor,  two  counter  e.m.f.  contactors,  an  overload  relay,  a 
double-pole,  fused,  control  switch,  and  a  single-pole  testing 
switch.    The  overload  relay  controls  four  of  the  five  accelerat- 


vided  as  an  auxdiarj'.  Two  upper  hoists  are  fitted  in  each 
of  the  six  turrets.  These  are  operated  by  7.5-h.p.  motors.  One 
lower  hoist  is  fitted  in  each  turret,  of  which  one  is  operated 
by  a  7.5-H.p.  motor  and  the  other  by  1'2-h.p.  motors.  As 
these  equipments  are  generally  similar  in  their  operation  only 
the  12-h.p.  lower  hoist  will  be  described. 

The  apparatus  consists  of  a  contactor  panel  upon  which  are 
mounted  the  accelerating  contactors,  overload  relay,  current- 
limit  relay,  and  voltage  relay ;  the  master  controller  located 
at  the  bottom  of  the  hoist ;  the  emergency  controller  located 
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at  the  top  of  the  hoist;  the  hmit  switch  aud  rheostats.  By 
means  of  automatic  interlocks  on  the  contactors  the  connec- 
tions are  regulated  between  the  master  controller,  limit  switch 
and  emergency  or  upper  controller ;  so  that  uixm  turning  the 
master  controlle.r  tt>  the  "on  "  position  the  disk  brake  relea.ses 
and  the  motor  starts.  When  the  hoist,  therefore,  reaches  its 
limit  in  either  direction  dynamic  braking  is  introduced  and 
the  motor  stops.  When  the  operator  at  the  top  of  the  hoista 
desires  to  stop  the  hoist  he  turns  the  emergency  controller  to 
the  "off"  position,  the  contactors  operate  automatically  and 
stop  the  motor.  If  the  limit  switch  is  now  left  in  an  inter- 
mediate position  the  motor  will  automatically  start  when  the 
emergency  controller  is  turned  to  the  "on"  position.  If  the 
limit  switch  has  been  turned  to  the  "off"  position  by  the 
hoist  then  the  motor  will  not  start  until  the  master,  or  lower, 
controller  is  turned  to  the  first  controller  notch.  In  case  of 
overload,  the  overload  relay  through  the  interlocks  will  open 
the  contactors  automatically  and  stop  the  motor.  The  hoist 
cannot  be  started  again  until  the  operator  returns  the  master 
controller  to  the  "off"  position,  which  pennits  the  plunger 
of  the  overload  relay  to  drop.  It  is  necessary  to  unlock  the 
reversing  cylinder  of  the  master  controller  mechanically  .  in 
Older  to  use  the  hoist  for  lowering.  The  connections  for  this 
operation  are  so  arranged  that  the  accelerating  contactors  and 
current-limit  relays  are  inoperative,  and  suitable  resistance 
is  introduced  in  parallel  with  the  armature  and  a  large  current 
capacity  resistance  connected  in  series  with  the  armature  and 
starting  resistance,  by  reason  of  which  the  hoist  will  lower 
slowly.  Other  functions  lowering  are  similar  to  those  of 
hoisting. 

The  electrical  anchor  windlass  acts  only  as  an  auxiliary  to 
the  steam  windlass,  and  is  designed  to  function  at  half  the 
normal  load  of  the  steam  gear.  The  outfit  comprises  a  100-h.p., 
475-R.P.M.,  compound-wound,  commutating-field  motor  of  the 
open  type,  and  is  equipped  with  a  disk  brake;  two  water- 
tight, dram-type,  reversing  master  controllers,  one  mounted 
in  the  windlass  room  and  one  mounted  on  the  weather  deck; 
a  contactor  panel  containing  the  accelerating  contactors,  a 
step-back  relay,  overload  relay,  a  double-pole,  single-throw 
disconnecting  switch  with  field  discharge  clips,  a  small  single- 
throw  testing  switch,  and  a  low-voltage  relay.  The  control 
is  semi-automatic,  i.e.,  the  first  three  speeds  are  controlled  by 
the  master  controller,  but  beyond  that  the  current-limit  relays 
on  the  contactors  will  prevent  them  from  closing  until  the 
current  in  each  preceding  one  has  been  reduced  to  a  pre- 
determined amount,  regardless  of  the  position  of  the  con- 
troller cylinder.  The  set-back  relay  will  open  the  contactors 
in  case  the  load  should  be  increased  beyond  that  for  which 
the  set-back  relay  has  been  set,  and  it  will  introduce  aD  of 
the  starting  rheostat  except  two  sections,  thereby  reducing 
the  current  to  about  2.5  per  cent,  overload  on  the  motor.  The 
overload  relay  will  be  set  considerably  higher  than  the  set- 
back relay,  thus  protecting  the  motor  in  case  of  excessive 
overloads.  The  overload  relay  is  reset  by  bringing  the  con- 
troller to  the  "off"  position.  The  armature  and  commutating 
field  coils  are  permanently  connected  and,  consequently,  are 
reversed  together.  The  low-voltage  relay  prevents  the  equip- 
ment from  starting  automatically  after  failure  of  current, 
requiring  the  controller  to  be  brought  back  to  the  "  off  "  posi- 
tion, whereupon  the  circuit  will  be  re-established. 

The  Rontgen  ray  outfit  is  arranged  for  supply  from  a  2'20- 
volt  D.c.  circuit,  and  is  located  in  the  operating  room  adjacent 
to  the  sick  bay. 

.\  portable  moving  picture  machine  is  an  unusual  feature; 
the  apparatus  is  supplied  by  a  220-volt  circuit,  and  the  films 
are  rotated  by  an  adjustable  speed  220-volt  D.c.  motor. 
{To  be  conduded.) 
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August  23rd. 
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13,133.  "  Electrical  InstrumenU."  S.  F.  Palmer  &  Ferranti,  Ltd.  Aueust 
23rd       (Complete.) 

12,l«3.     "  Electrical    switehgc 
plete) 

I2,li)0.  "  Connector  for  the  adjacent  portions  of  two  or  more  wires,  cables 
or  the   like."     A.  H.  Farco.      August   BSrd.     (Complete.) 

12,151.  "  Connector  or  coupling  for  the  adjacent  end  portions  of  two  or 
more  wires,  cables,  or  other  members."  A.  H.  I'akoo.  August  23rd  (Com- 
plete.) 

12,184.  "  Vapour  electric  devices.'  RRtTiait  Tiiomson-Hoi'BTon  Co  ,  Ltd. 
(General   Electric   Co.,  U.S.A.)     August  2*th. 

12.193.  "  Insulator!  for  electric.il  resistances  and  conductors."  A.  E.  Wooo- 
iintai.      August  24lh. 


13,201.    "  Electric     alarm    or    callin,{    devices    used    in     telegraph    recelvl 
»pp.ir.ilus.   and    more    particularly    in    wireless   receiving    apparatus" 
Morse  It  ' —  " "---  ^        .-  .  -.  . 


12,240.     "  Sp.irliing  plugs    and   the    manu 
Sons,  Ltd.,  &  VV.  J.  Spicer.    August  261h. 

12,240.  "Systems  of  electrical  distribution."  British  Thomson. Hot 'SIos 
Co.,  Lid.  (General   Electric  Co.,   U.S.).    August  25th.     (Addition  to  4,133/14.) 

12.252.  "  Electrolytic  processes  and  apparatus."  F.  W.  Galintiett.  August 
25th. 

12.253.  "  Secondary   galvanic   batteries."      O.   Oldham.       August   25lh. 
12,256.     "  Thermic   telephones   and    like   instruments."     R.    Aernoui,    Baron 

VAN    Lvnden,    &    Naamlooze    Vennootschap   de   Nedekundschs  Thermo-Tele- 
PHOON  Mastscjiappij.     August  25th. 

12,267.  "  Controller  and  circuit  making  and  breaking  device  having  a 
closed  field."  L.  Renault.  August  25th.  (Addition  to  24,121/14,  Convention 
date,   August    26th,    1914,    France.)     (Complete.) 

12,2(6,  "  Attachment  of  insulator-carrying  arms  to  telegraph  and  like 
poles."     BuLlERS,    Ltd.,    &    H.  C.   R.   Dagnail.     August  26th. 

12,282.  "  Appliance  for  cataphoresis  and  anaphoresis  by  fixed  electrode," 
J.  T.  Jameson.      August  26th. 

12,299.  "Electric  cable  couplers."  British  .  ThomsonHoision  Co.,  Ltd. 
(General  Electric  Co.,  U.S.)     August  26lh. 

12,301.  "  Electro-magnetic  clutches."  G.  Gabet.  August  26th.  (Conven- 
tion  date,  .\ugust    27th,   1914,   France.)      (Complete.) 

12,309.     "  Electric   switch    apparatus,"     F.    A.   RoSE.       August    2«th. 

13,314.  "  Electrical  instruments."  S.  F.  PALMER,  J.  Denham  &  FerranTI, 
Liu       August  26th. 

12,318.  "  Electric  heating  and  cooking  apparatus."  C.  G.  NoBBS  &  W.  W. 
XoBBS.     August  26th. 

12,340.    "  Electrical  control  systems."     BRITISH  Wesiin'.iioi-SIi  Electric  and  J 

M.snufacturino   Co.,    Ltd.     August  27th.      (Convention   date,    September  25lh,  i| 

1914.  U.S.)     (Complete.)  f 

12,343.     "Apparatus    £nd    method    for    electric    telegraphy."      A.    A.   Govan.  t 

August  27th.  ■' 

12,351.  "Automatic  electrical  signalling  on  railways."  W.  A.  MiNCUlN. 
•August  27th.  .■ 

12,361.  "  Systems  of  electric  ship  propulsion."  British  TnoysoN-HousTON 
Co.,  Ltd.    (General   Electric   Co.,   U.S.)    August  27th. 

12,379.  "  Electrically-operated  mercury  switches,"  G.  Wilkinson.  August 
28th. 

12,402.  "  Electric  motor  controllers."  ELECTRIC  &  OrDNANCI  ACCESSORIES 
Co..   Ltd.,  &  .\.  G.   Lancrish.     August  28th. 

12,404.  "  Telephone  systems."  E.  V.  Datzevitch.  August  28th.  (Com- 
plete.) 


PUBLISHED    SPECIFICATIONS. 


XS14. 

4.526.  TELEFHO.SF.S  PART1CLI.ARLY  FOR  USE  IN  COLLIERIES  AND  THB  LIKE.  A. 
Docitson.      February    21st.      (.August   21st,   1914.) 

11.629.  Electrically- CONTROLLED  Point-operating  Mechanism  for  Railways 
ASD  THE  LIKE.      R.  V.  Collins.     May  11th.     (Convention  date   not  granted.) 

11.630.  Electric  Railway  and  like  systems.  R.  \'.  Collins.  May  11th. 
(Convention  date   not  granted.) 

13,699.  Apparatus  for  Electro-plating  Wire  and  the  like.  V.  F.  Feeny. 
(Fabrik   Elektrischer  Zunder.)     June  5th. 

16,316.  Telephone  Installations  :n  which  the  Subscribers'  Lines  are 
gkcuped  according  to  the  frequency  of  the  calls.  Siemens  &  Halske  Akt. 
.  Ges.      July  8th.      (September   25th,   1913.     Addition   to  28,751/12.) 

16,661.  Means  for  pulling  off  Electrical  Overhead  Conductors  or  Con- 
tact Wires.  Siemens  Schuckertwerke  Ges.  July  13th.  (July  12th,  1913. 
Addition   to  30,045/13.) 

16,860.  Protective  Arrangements  for  Electric  Installations.  Siemeni 
Schuckertwerke    Ges.      July   15th.     (July   15th,    1913.) 

17,379.  Automatic  Protective  Devices  or  (I^ui-cits  for  Electric  Circuits. 
Siemens    Schuckertwerke    Ges.      July    22nd.      (July    23rd,    1913.) 

17.548.  Arrangements  for  Regulating  thb  Working  of  Elsctrio  Hauunc 
OK  Winding  Machinery.  Siemens  Schuckertwerke  Ges.  July  24th,  (July 
26ih.  1913.) 

17,602.  Controlling  Devices  especially  applicable  for  usi  with  Elbo- 
tkically-operated  Printing  and  Stamping  Machines.  M.  Rockstroh.  July 
24lh       (Addition  to  4,678/10.) 

17,755.  Writing  or  Copying  Telegraphs.  Telepantograph  Ges.  July  27th. 
(July  28th,  1913.) 

17,763.  Electrohiio  Production  of  Alkali  Metals.  T.  F.  Johnson 
(Badische   Anilin   and   Soda    Fabrik).     July  27th. 

18,261.    Motor-starting    Rheostat.      G.   M.    Johns.     August  7th. 

1.s,442.  Electro-magnetic  Unlocking  and  Unscrewing  Apparatus  fob 
Miners'  Lamps.      O.  Oldham.     August  8th.     (.Addition   to  2,249/14.) 

18,504.  Electric  Igniting  .Apparatus  for  Gas  Burneks.  C.  C.  Carpenter. 
August  lOlh. 

18,509.    Electric  Switches.      B.   P.  Swyers.    August  10th. 

19,506.  Electric  Condensers.  W.  H.  Wilson.  September  7th.  (Cognalt 
application,   3,660/15.) 

19,729.  Electric  Incandescent  Lamps.  Deutsche  Gasgluhlicht  .\kt.  Ges. 
(Ai-ergcs).      September   12th.      (September    13th,   1913.) 

20,374.  Electric  Discharging  Tubes.  B.  Donaih.  September  30th. 
(October   lOlh,  1913.) 

20,556.    Switch  for  Testing  Telegraph  Lines.     E.  D.  Gledall.  October  ith. 

21,650.  Composite  Conductor  Cablfj  and  method  of  making  sami.  E.  C. 
R.   Marks    (Aluminium  Co.   of  America).      October  28th. 

22.113.  Overhead  Conductor  Arrangements  for  usi  at  Cro8Sk>ver8  or 
Sw  itcih:s  on  i'.LECTRic  Railways  or  the  like.  C.  B.  Burdon  (Siemens  Schuc- 
kertwerke Ges.).     November  6th. 

23,170.  Electric  Sound  for  Detecting  Presenci  of  Mitauic  Bodiu  ih 
Living  .Animal  Tissues.      D.  Findlay.     November  27th. 

23,272.  Electric  Switches.  J.  H,  Tucker  &  J.  A.  Crabtrcc.  November 
30th. 
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Indo-European   TELiniiAPii  Co.,    Ltd.      August  24ih 

13,232.    "  r  ' ■ I  ■'     I      M-  i.,iiH.,v   >.    \     11 

46th. 


August 


lOIB. 

611.  Electrical  Telegraph  or  TELEriioNE  X'ibratoks  ok  Busxirs.  A.  H. 
Nicholson.    January  14th. 

2,370.     Fusible  Klkctric  Cit-outs.      J.   Kluljtmans.     February  ISlh. 

2.482.  Svntkms  op  Elkitkic  Distribution  and  Control,  R,  E.  Hellmund, 
February  16lh.     (February  19th,  1914.) 

3.007.  Protrupablk  Rkcbivrr  for  SuBAgusous  Sicnallino.  Signal  Ges 
February  24lh.     (February    25lh,    1914.      Addition    to    16,298/13.) 

3,985.  SvNriiuoNisiNo  SvsriH.  pakticularlv  appiicabii  to  Multipliz  Till 
r.VAPHV.      p.    M.    Rainey.      March   13th.      (March   SOth,    1914.) 

7,D64.  Elbctkicai  Cookino  Apparatus.  Deutsche  Gasgluhlicht  Akt.  Cm. 
(Auerges).      May   2Rlh.      (December   I3th,    1914) 

8,673.  Alternatini^cukkent  Motors  of  tub  Commitatdr  Ttpi.  DrItUh 
WrstinghouM  Electric  &  Manufacturing  To  (Westlnghuuse  Electric  A  Manu- 
farluring  Co.).     June  11th. 
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THE  WAR  AND  RUSSIAN  ELECTRICITY 
SUPPLY. 


The  taxation  of  electricity  is  by  no  means  a  new  project 
in  RuBsia ;  indeed,  it  was  first  proposed  at  a  time  when  the 
total  consumption  of  electrical  energy  was  so  small  that 
the  tax  simply  languished  for  lack  of  victims.  Consider- 
ably later,  after  the  war  with  Japan,  the  proposal  was 
revived,  for  by  that  time  the  Russian  electrical  industry 
had  become  too  extensive  to  escape  this  unwelcome 
attention.  Statistics  showed  the  total  output  of  Russian 
central  stations  to  be  500,000,000  kw.- hours  in  1905  and, 
though  this  estimate  was  probably  much  exaggerated,  it 
encouraged  the  Minister  of  Finance  to  introduce  in  190G-7 
proposals  for  the  taxation  of  electrical  energy.  These 
proposals  were  held  to  be  equitable,  seeing  that  users  of 
petroleum  (very  extensively  used  for  lighting  purposes 
in  Russia)  had  to  pay  a  tax  of  about  5^d.  per  gallon. 
Without  going  into  the  ethics  of  taxing  any  artificial 
lighting  medium,  whatever  its  nature,  or  the  detrimental 
effect  of  such  a  tax  on  public  and  private  electric  lighting, 
it  is  obviously  a  very  serious  matter  to  tax  electricity  for 
motive  power,  and,  largely  due  to  the  energy  with  which 
the  Soci6te  Imperiale  Technique  demonstrated  the  disastrous 
influence  of  such  a  tax  on  Russian  industry,  the  Govern- 
ment relinquished  its  proposals  to  tax  power  current  but 
retained  for  a  time  a  tax  of  Id.  a  unit  on  lighting  current. 
Subsequently  this  tax  also  was  abandoned,  but  now, 
under  the  stress  of  circumstances,  which  compel  advantage 
to  be  taken  of  every  resource  of  the  country,  taxation  of 
electrical  energy  seems  inevitable. 

So  long  ago  as  last  February,  the  Electrotechnical  Com- 
mittee of  the  Socicte  Imperiale  Technique  conferred  with 
representatives  of  the  electrical  and  other  industries  of 
Russia,  concerning  the  problems  raised  in  the  electrical 
field  by  the  war,  and  particularly  concerning  this  question 
of  taxation.  Investigation  was  made  of  the  quantity  of 
electrical  energy  produced.  According  to  Le  Genie  Civil,  it 
was  found  that  the  annual  receipts  of  102  stations  consulted 
amounted  to  £2,500,000.  The  four  large  stations  of  Baku, 
Lodz,  Moscow  and  Petrograd  contributed  £1,400,000  to 
this  total,  and  their  output  alone  amounted,  in  1913,  to  more 
than  four  times  the  1905  total  for  all  Russia.  This  is 
shown  by  the  subjoined  figures  in  which  line  (A)  refers  to  all 
Russian  stations  in  1905,  and  line  (B)  refers  to  the  output 
of  Baku,  Lodz,  Moscow  and  Petrograd  stations  in  1913. 

Kilowatt- Hours  for  : — 
Lightin?. 
Private.        Public.  Power.        Tramways.       Total. 

(4)...  40,023,700  9,676,800  25,581,000  19  726,!>00  0.5,007,000 
(B)...   75,151,000     6,906,500     207,083,000     89,695,800     378,836,500 

With  the  exception  of  the  largest  cities,  electric  lighting 
is  little  developed  in  Russia,  being  sparingly  used  in  large 
towns  and  very  rarely  In  villages.  The  incidence  of  taxa- 
tion on  electricity  would,  therefore,  be  chiefly  on  energy 
used  for  power  and  traction. 

Two  immediate  tfl'ects  of  a  tax  on  current  for  lighting 
would  be  reduction  in  the  amount  of  lighting,  and  the  adoption 
of  high-efficiency  lamps.  Both  of  these  developments  would 
be  very  injurious  to  Russian  central  stations  (though  the 
latter  would  prove  beneficial  in  the  long  run),  and  would 
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probably  reduce  the  yield  of  the  tax  far  below  official  expec- 
tations. The  public  lighting  tariff  in  Moscow  was  about 
3d.  a  unit  in  1905,  but  it  had  fallen  to  l|d.  in  1913,  with 
supplementary  supply  at  id.  to  |d.  a  unit.  It  would  there- 
fore be  necessary  to  reduce  public  lighting  by  50  per  cent, 
or  more  to  keep  within  the  expenditure  allocated  to  this 
service,  supposing  a  tax  of  Id.  a  unit  to  be  imposed. 
Though  precise  data  are  not  available  on  this  point,  there 
are  in  use  in  Russia  many  old  and  inefficient  lamps  which 
would  surely  be  replaced  at  the  earliest  opportunity  by 
tungsten  and  half-watt  lamps  under  the  spur  of  a  tax  on 
lighting  current.  Of  course,  it  can  only  be  a  matter  of  a 
year  or  two  at  most  before  Russian  central  stations  have  to 
face  this  problem  in  any  case,  but  no  doubt  a  lighting  tax 
would  hasten  the  crisis  and  make  it  much  more  acute.  By 
using  the  latest  lamps  the  consumer  could  still  effect 
economy,  the  tax  notwithstanding,  so  that  the  immediate 
burden  of  taxation  would  virtually  be  thrown  on  the  light- 
ing revenue  of  the  central  station. 

The  system  of  taxation  applied  to  petroleum  cannot  be 
applied  directly  to  electricity.  The  cases  are  fundamentally 
distinct.  Oil  can  be  stored,  transported,  and  used  at  any 
time  and  place.  Its  producers  have  no  concern  as  to  when 
and  where  it  will  be  used  ;  the  cost  of  production  is  inde- 
pendent of  the  duration  of  consumption,  and  what  costs 
so  much  a  gallon  to  produce  may  fairly  be  taxed  by  the 
gallon.  With  minor  reservations,  however,  electrical  energy 
must  be  produced  as  it  is  consumed,  and  coats  depend 
essentially  on  the  rate  of  consumption  at  a  given  moment 
within  the  restricted  area  supplied  by  the  generating  station. 
Much  capital  is  locked  up  in  equipment  which  is  idle,  but 
still  a  source  of  expense,  during  the  greater  part  of  each 
day,  and  on  top  of  these  (normal)  unfavourable  conditions 
there  are  the  scarcity  of  liquid  capital  and  the  dearness  of 
credit  to  make  the  present  position  of  Russian  central 
stations  particularly  unenviable. 

Taking  all  these  facts  into  consideration,  the  Societo 
Imperiale  Technique  has  urged  the  Government  to  consider 
that  the  total  possible  revenue  from  taxation  of  lighting 
current  is  relatively  unimportant,  but  that  if  its  imposition 
be  regarded  essential : — (1)  Its  amount  should  in  no  case 
exceed  10  per  cent,  of  the  normal  price  of  energy  :  (2) 
discrimination  should  be  made  between  different  classes  of 
lighting  ;  (3)  all  possible  steps  should  be  taken  to  avert 
decrease  in  present  consumption,  and  as  little  check  as 
possible  should  be  placed  on  development.  In  the  last-named 
connection  reduced  taxation  is  considered  essential  in  small 
communities  where  electrical  energy  is  still  little  employed, 
but  where  its  healthy  development  is  of  national  import- 
ance. 

The  Socielf',  therefore,  proposes  the  following  interesting 
scheme  :  In  capital  cities,  assuming  average  prices  of  l|d., 
22d.  and  5d.  per  unit  for  lighting  street,  works  and  other 
buildings  respectively,  the  tax  to  be  10  per  cent.,  i.e., 
0'125d.,  0'25d.,  and  0-5d.  per  unit  respectively.  In 
smaller  communities,  to  allow  for  the  fact  that  generating 
costs  are  inversely  proportional  to  population,  whilst  the 
"  solvency  "  of  consumers  is  directly  proportional  thereto, 
the  tax  should  be  adjusted  in  accordance  with  population, 
and  should  be  : — 

8  %  on  the  price  of  energy 

in  townB  with  ...       Over     100,000  inhabitants. 

6  %        „        „        „  ...      Between  40  and  100,000    „ 

5  %         „        „         , ,         26     „      40,000    „ 

4  %        „        „        Less  than  25,000  „ 

These  proposals,  which  do  at  least  make  as  reasonable  as 
possible  a  scheme  of  taxation  for  which  little  can  justly  be 
claimed,  seem  likely  to  yield  quite  as  much  revenue,  while 
causing  far  less  dangerous  d'sturbance  to  industry  than 
the  Government's  proposal  to  levy  a  30  per  cent,  tax  on  all 
electrical  consumption.  Such  an  impost  would  certainly  be 
disastrous,  and  would  have  far-reaching  effccte,  not  only  on 
Russian  electrical  development  itself,  but  also  on  the  many 
Rritibh  interests  associaU^d  with  the  latter. 

Apart  from  the  fact  that  taxation  on  any  means  of 
lighting  is  inherently  objcctional)le,  whilst  that  on  energy 
for  indffstrial  purposes  is  obviously  yet  more  short-sighted, 
there  are  plenty  of  minor  mutters  for  contention.  Pre- 
sumably, meters  will  have  to  be  installed  on  all  consumers' 
premises,  even  where  private  generation  is  practised,  and  it 


is  said  that  the  authorities  have  no  great  faith  in  meters, 
though  their  distrust  is,  of  course,  unfounded,  for  the  \  per 
cent,  or  so  error  in  a  good  modern  meter  involves  only  about 
^d.  in  the  £  on  the  energy  bill,  and  the  advantage  may  lie 
with,  as  often  as  against,  the  State.  Then,  again,  there 
is  a  strong  body  of  feeling  against  taxing  any  current 
used  to  safeguard  industrial  security,  to  improve  work- 
men's dwellings,  or  in  philanthropic  institutions  or  hos- 
pitals— and  these  very  commendable  reservations  naturally 
pare  down  the  possible  revenue  very  considerably.  It  seems 
hardly  possible  that  more  than  £300,000  or  £400,000 
a  year  could  be  levied  on  the  basis  of  a  pre-war  consumption, 
and  under  existing  circumstances,  and  allowing  for  exemp- 
tions and  the  throttling  effect  of  the  tax  itself,  probably  the 
returns  would  be  much  smaller.  Surely  any  attempt  to 
tax  electricity  is  thoroughly  bad  business — the  possible 
returns  are  so  small  and  the  undoubted  objections  so  great. 

On  top  of  the  difficulties  with  which  they  are  threatened 
by  taxation,  Russian  central  stations  have  had  to  contend 
with  great  shortage  in  fuel  supply.  For  many  months  it 
has  been  impracticable  to  deliver  English  coal  as  usual  to 
Petrograd,  Moscow  and  other  centres,  and  the  shortage  of 
railways  and  rolling  stock,  aggravated  by  extreme  military 
congestion,  has  made  it  most  difficult  to  distribute  coal  from 
native  mines,  particularly  from  the  Donetz  district.  The 
central  stations  of  Petrograd,  which  generally  use  Cardiff 
coal  and  were  kept  supplied  for  a  time,  contemplate  a  return 
to  naphtha  firing.  The  latter  was  first  adopted  in  1901-2, 
when  liquid  fuel  cost  only  368.  a  ton,  but  it  was  later 
abandoned  owing  to  abnormal  rises  in  the  petroleum  market. 
Though  the  crisis  is  said  to  be  so  acute  that  it  may  be 
necessary  to  suspend  the  working  of  the  electric  tramways, 
there  is  good  reason  to  suppose  that  these  conditions  are 
quite  temporary.  The  opening  of  the  Dardanelles,  which 
we  all  hope  to  see  accomplished  in  the  near  future, 
would  at  once  ease  the  situation  and  immeasurably 
improve  the  industrial  position  of  Russia.  Were 
reversion  to  be  made  to  oil  firing  in  Petrograd  and 
other  stations,  it  does  not  seem  likely  that  existing 
transport  difficulties  would  be  overcome  or  that  the  use  of 
liquid  fuel  could  be  continued  once  the  present  crisis  had 
passed.  The  more  serious  problem,  and  the  one  which  will 
have  enduring  influence  on  Russian  station  development 
and  so  on  the  whole  course  of  industrial  expansion,  is 
that  of  taxing  electrical  energy.  Bearing  all  facts  in  mind, 
it  is  hard  to  believe  that  the  game  could  possibly  be  worth 
the  candle,  but  if  the  tax  is  to  be  imposed  let  us  hope — if 
only  for  selfish  reasons — that  it  will  be  on  a  conservative 
basis  and  be  removed  at  the  earliest  opportunity. 


The  pressure  which  has  existed  in  the 
The  T\lre-       wire-drawing  industries  during  the  past 
I  d*^t  IM       ^"    months    has    not    eased    perceptibly 
during  the  present  month.     The  Govern- 
ment demands  continue  to  tax  heavily  the  resources  of  the 
works  throughout  the  country,  while  a  fairly  large  propor- 
tion of    the   private  consumers'   requirements    are   being 
supplied  by  American  wire-drawing  manufacturers  direct, 
and  in  some  cases  indirectly  through  British  agencies. 

There  is  little  doubt  that  the  American  wire-drawing 
firms  are  benefiting  considerably  from  the  stoppage  ( f 
German  supplies  into  this  country,  and  the  extra  demands 
consequent  upon  the  requirements  for  war  j^urposes.  Provided 
that  no  artificial  restrictions  are  experienced  in  the  copper 
market  in  the  near  future,  a  continuance  of  such  satisfactory 
results  may  be  reasonably  looked  for  in  America  for  some 
time  to  come. 

As  a  result  of  the  more  efficient  system  under  which 
recruiting  is  being  conducted  at  the  present  time,  intending 
recruits  who  arc  skilled  in  any  branch  of  munition  work  are 
not  accepted  for  service  at  the  Front  so  readily  as  in  the 
past,  but  are  persuaded,  usually  without  the  necessity  of 
authoritative  pressure,  to  return  to  their  duties  in  the 
workshop.  This  improvement  in  the  recruiting  system 
should  soon  produce  a  decidedly  beneficial  effect  in  the 
wire-drawing  works,  where  so  much  disorganisation  has  been 
caused  by  enlistments  in  the  Army  and  Navy. 
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Rubber. 


A  FAINT  but  welcome  glimmer  of  hope 
iS  set  in  in  the  rubber  market,  where 
indications  of  a  reviving  demand  have  stayed  the  drooping 
tendency  of  prices.  The  market  has  been  quite  firm  on  the 
whole,  and  the  variations  in  value  have  been  of  little 
moment.  Dealings  in  both  spot  and  forward  positions  have 
shown  more  animation  and  the  demand  for  America  has 
been  a  prominent  feature.  The  August  statistics  show  an 
increase  in  the  warehouse  stocks  of  plantation  rubber  of 
over  1,200  tons,  totalling  6,985  tons,  as  compared  with 
5,744  tons  in  August  of  last  year,  while  the  arrivals  during 
the  month  were  4,903  tons  against  deliveries  of  4,614  tons. 
The  rubber  yield  of  the  Amazon  Basin  showed  a  diminu- 
tion during  the  year  ended  June  30th,  1915,  as  compared 
with  the  previous  year,  the  total  entries  being  35,305  tons, 
against  39,115  tons  in  1913-14,  a  decrease  of  9  7  per 
cent.,  which  was  almost  entirely  accounted  for  by  the  very 
market  diminution  of  the  output  of  caucho  from  all  sources, 
the  production  of  this  grade  alone  falling  short  of  that  of 
the  preceding  crop  to  the  extent  of  3,821  tons.  The 
Amazon  crop  for  1915-10  is  estimated  at  fully  37,000 
tons,  or  about  5  per  cent,  in  excess  of  that  of  the  crop  year 
just  ended,  this  figure  allowing  for  an  increase  of,  approxi- 
mately, 10  per  cent,  of  up-river  and  5  per  cent,  of  islands, 
and  a  further  increase  of  15  per  cent,  in  caucho.  An 
important  element  in  the  production  of  rubber  in  the 
present  crop  year  is  a  considerable  increase  of  skilled  labour 
available  in  the  Amazon  Basin  and  the  development  of  the 
cultivation  of  food-stuffs  in  the  rubber  district,  and  the 
more  economical  methods  of  business  in  the  local  markets 
all  justify  hopes  of  a  considerable  improvement  in  the 
exports  of  plantation  rubber.  The  exports  of  rubber  from 
the  Federated  Malay  States  during  August  amounted  to 
3,796  tons,  as  compared  with  3,687  tons  in  July  last,  and 
1,850  tons  in  the  corresponding  month  of  last  year.  The 
following  table  shows  the  export  month  by  month  for  three 
years  : — 

January 
February 

March 

April    ... 

May      

Jane    ... 

July     

AagUBt 

Total    .. 

Two  papers  dealing  with  co-operation 

Co-operation  between  central  stations,  contractors,  and 
Engineers  and    '^^^^^'"^   ^°   electrical   supplies  have  been 

Contractors.  ^^^^  recently  before  the  California 
Association  of  Electrical  Contractors  and 
Dealers,  respectively  by  Mr.  S.  V.  Walton,  manager  of  the 
commercial  department  of  the  Pacific  Gas  and  Electric  Co., 
and  Mr.  W.  L.  Goodwin,  vice-president  and  general  sales 
manager  for  the  Pacific  States  Electric  Co. 

Mr.  Walton  prefaces  his  remarks  with  the  truism  that 
"  Co-operation  in  order  to  amount  to  anything  must  directly 
benefit  the  co-operators,  and  before  one  would-be  co-operator 
can  benefit  another  he  must  know  him  and  know  something 
about  his  problems." 

Some  of  the  attempts  which  have  been  made  in  the  past 
to  arrive  at  some  working  co-operative  system  have  failed, 
fwssibly  because  of  a  lack  of  confidence  between  the  parties, 
and  Mr.  Walton  points  out  that  it  is  essential  to  success 
that  "  there  shall  be  a  fairly  good  understanding  of  each 
other's  problems,  a  feeling  of  confidence  on  the  part  of  each 
that  the  other  intends  to  play  the  game  fairly  with  all  the 
cards  on  the  table,  and  that  there  should  be  mutual  desire 
to  work  harmoniously  together,  each  respecting  the  interests 
of  the  other.  Only  in  this  way  can  the  interests  of  both 
parties  be  best  served,  and  the  industry  as  a  whole  bene- 
fited." He  observes  that  from  the  by-laws  of  the  California 
Association  it  is  evident  that  the  Association  believes  in 
such  a  policy.     One  of  the  by-laws  reads  as  follows  : — 

It  is  fnlly  recognised  that  the  economic  and  proper  channel  of 
distribution  of  electrical  supplies  is  through  the  electrical  supply 


1913. 

1914. 

1915. 

Tons. 

Tone. 

Tons. 

...     2,131 

2,542 

3,473 

...     1,757 

2,364 

3,411 

...     1,737 

2,418 

3,418 

...     1,626 

2,151 

2,777 

...     1,225 

2,069 

2,708 

..      2,005 

2,306 

3,403 

...     1,781 

2,971 

3,687 

...     2,363 

1,850 

3.796 

...  14,625 

18,671 

26,673 

jobber  to  the  dealer  and  contractor,  who  in  turn  serves  the  oon- 
snmer.  The  dealer  and  contractor  is  the  natural  channel  for 
distributing  various  electrical  devices  to  the  consuming  public. 

The  recognition  of  the  principle  embodied  in  these 
by-laws  is  a  cause  for  which  the  British  Electrical  Con- 
tractors' Association  has  struggled  for  many  years,  and  it 
has  succeeded  to  some  extent  in  securing  the  co-operation 
of  electrical  manufacturers. 

The  contractors  have  not,  however,  been  quite  so  fortu- 
nate in  dealing  with  the  supply  authorities,  and,  to  judge 
from  the  papers  read  before  the  California  Association,  the 
American  contractors  have  been  equally  unsuccessful,  as  will 
be  seen  from  the  following  quotations  from  Mr.  Goodwin's 
paper  : — 

We  have  had  very  little  encouragement  from  the  central  stations 
generally,  and,  to  my  mind,  the  central  station  ia  the  one  branch  of 
the  industry  which  controls  the  entire  situation.  ...  In  many 
sections  of  the  country  the  central  station  management  aseume 
the  attitude  that  they  alone  are  concerned  in  the  success  of  the 
industry  .  .  .  and,  as  the  result,  a  most  demoralised  position 
presents  itself  in  such  localities.  .  .  .  The  policy  on  the  pait 
of  the  central  station  has  been  such  as  would  o£Fer  no  encourage- 
ment to  either  contractor  or  dealer.  The  insane  desire  to  increase 
their  load  has  been  at  the  coat  of  almost  every  other  branch  of  the 
industry.  Unless  the  central  station  management  recognises  that 
the  business  of  the  contractor  and  dealer  ia  just  aa  legitimate  as 
his  own,  and  that  they  should  both  work  together  for  each  other's 
interest,  antagonism  on  the  part  of  each  is  bound  to  result. 

AVe  think  that  the  above  quotations,  which  represent  the 
attitude  of  many  of  the  American  supply  authorities,  very 
nearly  represent  the  attitude  of  a  section  of  the  supply 
industry  in  this  country  also. 

There  is,  however,  another  side  to  the  question,  namely, 
that  central  station  managers  are  not  going  to  sit  quietly 
in  their  offices  waiting  for  the  load  to  build  up,  if  the  con- 
tractors are  not  playing  their  part  in  getting  all  the  custom 
that  it  is  possible  to  obtain.  It  should  be  quite  possible 
for  the  two  sections  of  the  industry  to  co-operate  to  their 
mutual  benefit,  but  this  cannot  be  done  without  first 
establishing  mutual  confidence. 


The  Departmental  Committee  ap- 
^'actorles"'  pointed  by  the  Home  Office  to  investi- 
gate this  question  has  been  a  long  time 
at  work,  having  been  constituted  more  than  2|  years  ago  ; 
but  it  must  be  admitted  that  the  subject  was  one  of 
extreme  difficulty  and  complexity,  and  we  are  not  disposed 
to  reproach  the  Committee  on  the  score  of  undue  delay. 
On  the  contrary,  we  think  it  has  followed  a  wise  course  in 
publishing  the  results  which  have  already  been  obtained, 
without  waiting  for  the  completion  of  the  inquiry,  which 
may  not  be  reached  for  years  to  come,  in  view  of  the  con- 
ditions that  now  prevail. 

There  can  be  few  questions  that  present  a  wider  raEge 
of  variable  quantities  to  be  taken  into  consideration  than 
that  with  which  the  Committee  was  concerned,  and  the 
endeavour  to  arrive  at  definite  concrete  conclusions  must 
at  times  have  proved  almost  disheartening.  Every  work- 
shop presents  a  set  of  conditions  nowhere  else  precisely 
paralleled  ;  natural  illumination  varies  from  morning  to 
evening,  and  sometimes  from  minute  to  minute,  over  an 
extraordinarily  wide  range,  and  is  subject  to  a  variety  of 
modifying  circumstances,  while  to  the  vagaries  of  artificial 
lighting  there  is  absolutely  no  limit  ;  fortunately,  the 
wonderful  power  of  accommodation  of  the  human  eye  enables 
it  to  adapt  itself  so  as  to  neutralise  these  variations  to  a  very 
great  extent,  and  the  Committee  concluded  that  in  the 
meantime  it  might  confine  its  work  to  the  definition  of  the 
lower  limit  of  illumination  beyond  which  the  eye  could  not 
be  expected  to  fulfil  its  functions  satisfactorily.  We  are 
pleased  to  note  that  the  average  practice  is  already  far  in 
advance  of  the  statutory  minima  suggested  by  the  Com- 
mittee, and  the  latter  will,  therefore,  affect  only  the  bad 
cases. 

The  importance  of  good  lighting  has  been  abundantly 
emphasised  in  our  pages,  on  the  score  not  only  of  prevention 
of  accident,  but  also  of  economy  and  efficiency,  and  we 
commend  the  report  to  our  readers  as  being  worthy  of  the 
closest  study  ;  the  appendices  contain  a  mass  of  informa- 
tion, much  of  which  is  entirely  new,  and  which  ought  to 
be  in  the  hands  of  every  engineer  and  contractor  concerned 
with  electric  lighting. 
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A    SIMPLE    STERILISING    EQUIPMENT. 


The  sterilising  power  of  ultra-violet  rays  has  been  long 
established,  and  the  only  novelty  in  the  equipment  sketched 
in  the  accompanying  figures  lies  in  the  simplicity  and  effec- 
tiveness of  the  means  by  which  water  is  made  to  flow  in  a 
very  thin  sheet  across  a  zone  of  intense  ultra-violet  radiation 
immediately  before  it  is  drawn  off  for  use.  The  arrange- 
ment is  due  to  Mons.  Billon-Daguerre,  and  was  described  a 
short  time  ago  before  the  Academic  des  Sciences.  The  sim- 
plicity and  effectiveness  of  the  apparatus  are  such  thab  it 
should  be  very  useful  for  military  purposes,  the  sterilising 
tank  being  mounted  on  a  motor-car,  the  engine  of  which 
drives  a  dynamo  feeding  the  lamp  whilst  sterilisation  is  in 
progress.  Besides  this  important  special  application,  the 
equipment  is  applicable  to  any  other  case  where  pure  water 
is  required. 

Instead  of  drawing  water  off  indiscriminately  from  a  tank 
full  of  more  or  less  completely  sterilised  liquid,  a  Tee-shaped 
outlet  pipe  p,  fig.  1,  is  used.  This  is  of  pure  transparent 
quartz,   and  has  a  horizontal  window  or  slot  w,  so  that 


Fig.  1. — Details  of  Steeilisbr. 

liquid  drawn  off  at  o  has  to  pass  in  a  thin  sheet  over  the 
surface  of  a  mercury  vapour  lamp  l,  and  is  thus  subjected 
to  maximum  ultra-violet  action.  To  deal  with  large 
quantities  of  water,  say,  1,000  to  2,500  gallons  per  hour, 
the  intake  of  the  outlet  piece  is  provided  with  a  slot  on 
each  side,  and  two  quartz-mercury  lamps  are  used  as  shown 


Fi<;.  2. — Metuod  of  Testing  the  Appabatus. 

to  the  right  of  fig.  1.  'I'hese  lamps  may  consume  about 
4  amperes  and  be  used  in  series  on  a  loO-llO-volt  circuit 
(the  actual  lamp  p.d.  being  about  VA  volts  each).  The 
gross  energy  consumption  thus  works  out  at  about  02  kw.- 
hour  per  1,000  gallons  sterilised,  and  the  cost  of  treatment 
is  negligibly  small. 

•Severe  tests  have  been  carried  out  on  this  appnratus, 
taking  water  from  the  Seine  below  I'aris,  passing  it  up 
through  a  sand  filter  in  a  tank  it,  fig.  2,  and  mixing  it  in  a 
tank    0,    with    a  culture  from  an  auxiliary    tank    i;    con- 


taining bacillus  coli,  cholera  vibrio,  tuberculosis  germs  and 
various  ferments.  This  frightful  mixture  left  the  tank  E 
perfectly  sterilised  at  the  rate  of  2,200  gallons  per  hour 
with  a  power  consumption  of  440  watts.  After  3,000  hours' 
continuous  operation  there  was  no  appreciable  reduction 
in  the  germicidal  efficiency  of  the  lamps,  and  no  calcareous 
or  other  deposits  had  formed  on  either  the  lamps  or  the 
outlet  pipe  (no  doubt  owing  to  the  scouring  effect  of  the 
rapid  water  flow).  The  economy  of  the  process  and  the 
simplicity  of  the  equipment  are  remarkable. 


LIGHTING     IN    FACTORIES    AND 
WORKSHOPS. 


The  Committee  appointed  by  the  Home  Office  in  1913,  to 
inquire  into  the  conditions  necessary  for  the  adequate  and 
suitable  lighting  (natural  and  artificial)  of  factories  and 
workshops,  reports*  that  it  has  held  38  meetings  and 
examined  50  witnesses,  besides  obtaining  great  assistance 
from  Trade  Associations  representing  both  employers  and 
operatives,  and  from  H.M.  Inspectors  of  Factories.  The 
inquiry  was  limited  in  the  first  instance  to  the  textile, 
engineering,  and  clothing  trades,  and  several  tours  through 
industrial  parts  of  the  country  were  undertaken  during  the 
winter  of  1913-14,  86  works  being  inspected.  Before  these 
visits  took  place,  measurements  of  illumination  were  made 
in  many  of  the  workshops,  the  tests  aggregating  about 
4,000  in  number,  and  relating  to  163  rooms  in  57  factories  ; 
the  data  thus  obtained,  together  with  particulars  as  to  the 
dimensions  of  the  rooms,  sizes  of  windows,  and  the  number 
and  nature  of  the  light  sources  installed,  have  been  pub- 
lished in  full  separately. t  together  with  the  notes  made  by 
the  Committee,  and  a  summary  of  the  results  is  appended 
to  the  report. 

A  series  of  experiments  was  also  made  in  a  room  set  apai  t 
for  the  purpose  at  the  National  Physical  Laboratory,  in 
which  the  nature  of  the  lighting  and  the  degree  of  illu- 
mination could  be  varied  at  will ;  details  of  these  experi- 
ments are  given  in  an  appendix. 

As  a  preliminary  step,  the  Committee  draws  attention  to 
the  important  distinction  between  illumination  and  surface 
brightness,  pointing  out  that  the  former  is  measured  by  the 
amount  of  light  received  on  the  surface  of  an  object,  while 
the  latter  is  measured  by  the  amount  of  light  returned  from 
the  surface,  and  is  always  less  than  the  former  (unless  the 
body  is  itself  luminous).  The  difference  may  be  very  great, 
as  in  the  case  of  a  black  floor  or  foundry  sand,  which  returns 
very  little  of  the  incident  light.  The  Committee  considers 
that  the  only  rational  criterion  of  the  adequacy  of  lighting 
is  the  actual  illumination  at  the  place  where  work  is  being 
carried  out,  or  the  floors  of  passages,  &c.,  and  states  that 
the  practice  of  taking  as  a  criterion  the  candle-power  per 
square  foot  of  floor  area  is  not  correct :  nevertheless,  as  will 
be  seen  later,  this  is  the  method  which  it  adopts  in  its 
present  recommendations. 

The  Committee  summarises  the  factors  in  good  lighting 
as  follows  : — 

(«)  Adequacy. 

(//)  A  reasonable  degree  of  constancy  and  uniformity  of 
illumination  over  the  necessary  area  of  work. 

(r)  The  placing  or  shading  of  sources  so  that  the  light 
from  them  does  not  fall  directly  on  the  eye  of  an  operative 
when  engaged  in  his  work,  or  when  looking  horizontally 
across  the  workroom. 

{(l)  The  placing  of  lights  so  as  to  avoid  the  casting  of 
extraneous  shadows  on  the  work. 

While  all  these  factors  arc  of  great  importance,  and  should 
receive  special  attention  in  the  design  of  lighting  installa- 
tions, the  Committee  confines  its  attention  in  the  present 
report  almost  entirely  to  the  adecjuacy  of  the  iliuniination. 

There  are  at  present  no  gciionil  provisions  in  the  Factory 
.\cts   of   the    United    Kingdom    with   regard    to   lighting, 

•  First  Ueport  of  the  Departmental  Cominittefl  on  Li|;htiii);  ia 
Factories  and  WorkdhopB,  Vol.  I,  (cd.  8,000)  of  SoBfion  1915. 

t  Reaults  of  ObxervationB  of  Illumination  in  Factories  (Stationery 
OfBoe  Publication). 
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although  heating  and  ventilation  have  been  dealt  with  ;  on 
the  other  hand,  the  codes  of  all  the  chief  European  countries, 
the  United  States,  and  India  contain  such  regulations, 
which  are  summarised  in  an  appendix  to  the  report. 

The  present  lighting  of  factories  is  next  discussed  under 
the  heads  of  natural  and  artificial  lighting.  In  the  case  of 
the  former,  roof  lighting  is  obviously  the  best,  and  it  is 
stated  that  the  illumination  thus  obtained  with  a  good 
system  is  very  uniform,  and  may  be  from  2  to  10  per  cent, 
of  the  outdoor  illumination.  In  many  cases,  however, 
lateral  illumination  only  can  be  provided,  and  in  the  case  of 
wide  rooms  may  be  inadequate  in  places,  while  it  is  far 
from  uniform.  Unsatisfactory  illnmination  is  also  met  with 
iu  the  case  of  old  and  unsuitable  buildings  which  have  been 
converted  into  workshops,  and  where  the  light  is  obstructed 
by  external  or  internal  means  ;  whitewashing  the  walls  of 
adjoining  buildings  or  the  adoption  of  special  reflectors,  &c., 
to  some  extent  rectifies  the  trouble,  and  in  some  cases  much 
can  be  done  to  improve  the  lighting  by  taking  care  that 
articles  are  not  stored  near  the  windows.  Dirty  windows, 
walls,  and  ceilings  are  frequently  met  with,  and  these  causes 
of  inadequacy  of  illumination  can  generally  be  remedied  at  a 
minimum  of  expense. 

Where  daylight  is  insufficient,  it  may  be  supplemented 
by  artificial  light,  but  there  is  a  consensus  of  opinion 
amongst  the  witnesses,  with  which  the  Committee  concurs, 
that  conditions  entailing  the  continuous  use  of  artificial 
light  are  unnatural  and  entail  greater  strain  on  the  workers. 
There  are  many  devices  by  which  additional  daylight  can  be 
secured,  and  in  overshadowed  rooms  the  fullest  use  ought  to 
be  made  of  these.  There  are  no  easy  means  of  solving  the 
question  what  is  the  minimum  amount  of  daylight  in 
which  operatives  should  be  allowed  to  work  continuously  ; 
the  ordinary  conventions,  in  terms  of  the  ratio  of  window 
area  to  floor  space,  fail  to  take  all  the  conditions  into 
account,  and  a  standard  in  terms  of  foot-candles  would  be 
unsuitable. 

With  regard  to  artificial  lighting,  the  chief  causes  of 
unsatisfactory  illumination  include  the  provision  of  too  few 
or  too  weak  light  sources,  the  use  of  antiquated  systems  of 
lighting  (which  are  also  extremely  uneconomical),  inadequate 
supply  of  gas  or  electricity  at  times  of  maximum  consump- 
tion, neglect  of  upkeep,  obstruction  (as,  for  instance,  where 
the  sources  are  situated  over  travelling  cranes,  which,  how- 
ever, in  some  cases  carry  lamps  travelling  with  them),  and 
shadows  cast  by  the  source  being  improperly  situated. 

The  effects  of  unsatisfactory  illumination^ in  causing 
accidents,  and  injury  to  eyesight  and  health,  have  been 
investigated,  and  it  has  been  found  that  the  per- 
centage of  accidents  due  to  persons  falling  is  higher 
in  winter  than  in  summer ;  in  addition,  the  propor- 
tion of  accidents  is  far  higher  with  artificial  than  with 
natural  lighting.  Little  evidence  of  injury  to  eyesight  or 
health  has  been  obtained.  The  lack  of  good  lighting,  how- 
ever, is  responsible  for  the  accumulation  of  dirt  and  the 
encouragement  of  idling,  and  the  effect  of  improved  light- 
ing on  the  quantity  and  quality  of  the  work,  as  well  as  the 
earning  power  of  the  workers,  has  been  shown  to  be  very 
marked. 

Reviewing  the  evidence,  the  Committee  finds  that  there 
is  a  general  agreement  as  to  the  economic  and  hygienic 
advantages  of  adequate  and  suitable  illumination,  and  points 
to  the  great  improvement  in  industrial  lighting  which  has 
taken  place  in  recent  years  in  support  of  this  opinion  ;  in 
the  designing  of  modern  factories  good  lighting  is  now  re- 
garded as  one  of  the  most  important  factors  contributing 
to  industrial  efficiency. 

The  visits  paid  to  factories  have  enabled  the  Committee 
to  realise  the  contrast  between  the  depressing  effect  of  dark 
surroundings  and  the  cheerfulness  of  a  brightly  illuminated 
workroom,  and  the  vast  difference  in  the  working  lives  of 
the  operatives  that  must  result  from  continual  employment 
under  the  respective  conditions.  The  necessity  of  prescrib- 
ing adequate  lighting  in  factories  and  workshops  has  long 
been  recognised  abroad,  and  the  Committee  feels  that  while 
it  is  difficult  to  define  standards,  it  is  justified  in  recom- 
mending that  a  requirement  in  general  terms  be  applied  to 
all  factories  and  workshops.  Standards  can  be  laid  down 
only  when  the  special  conditions  of  each  industry  have 
leen  inquired  into,  and  therefore   if   standards   are   to  be 


established,  the  Secretary  of  State  should  have  power  to 
prescribe  them  by  order. 

The  Committee  therefore  recommends  that : — 

1.  There  should  be  a  statutory  provision  :  — 

(a)  Requiring  adequate  and  suitable  lighting  in  general 
terms  in  every  part  of  a  factory  or  workshop,  and 

(b)  Giving  power  to  the  Secretary  of  State  to  make 
orders  defining  adequate  and  suitable  illumination  for 
factories  and  workshops  or  for  any  parts  thereof  or  for  any 
processes  carried  on  therein. 

It  is  necessary  to  indicate  more  precisely  what  is  conveyed 
by  the  term  "  adequate  lighting."  Broadly,  the  illumina- 
tion may  be  said  to  be  adequate  and  suitable  provided 
that  : — 

(i)  It  is  sufficient  for  the  proper  carrying  out  of  the  work 
both  as  regards  quality  and  output,  and 

(ii)  There  are  no  lighting  conditions  prejudicial  to  the 
health,  comfort  and  safety  of  workers. 

In  order  to  satisfy  these  requirements,  the  illnmination 
should  comply  with  the  requirements  tabulated  on  the 
previous  page.  Special  emphasis  is  placed  upon  the  avoid- 
ance of  "  glare,"  of  excessive  contrast,  and  flickering  lights. 

The  next  question  is  the  desirability  of  specifying  the 
amount  of  illumination  implied  in  the  terms  "  adequate  and 
suitable."  Owing  to  the  great  progress  that  has  recently 
been  made  in  the  appliances  for  measuring  illumination,  it 
is  now  practicable  to  specify  numerical  values  in  a  manner 
that  would  hardly  have  been  possible  some  years  ago. 

It  is  therefore  proposed  to  specify  the  minimum  intensity 
of  illumination  desirable,  from  the  standpoint  of  general 
convenience  and  safety,  in  parts  of  the  workshops  where 
work  is  normally  carried  on,  and  in  yards,  passages  and 
open  spaces  along  which  people  are  ordinarily  liable  to  pass. 

Though  the  intensity  of  the  light  at  the  working  plane 
is  the  most  important  factor  of  adequacy  and  suitability,  it 
is  by  no  means  the  only  one  to  be  considered  ;  each  trade, 
or  even  each  process,  must  be  considered  on  its  merits,  and 
this  has  not  yet  been  done.  The  Committee  therefore  deals 
only  with  the  more  general  illumination  of  the  factory 
or  workshops  as  a  whole,  under  three  heads  :  — 

((/)  The  illumination  of  workrooms  or  parts  of  work- 
rooms where  work  is  in  progress,  that  is,  of  the  working 
area  of  the  factory. 

(i)  The  illumination  of  passages,  stairways,  &c.,  and 
places  in  factory  premises  over  which  persons  are  liable  to 
pass,  bat  which  are  not  parts  of  working  areas  .•  and 

((•)  The  illumination  of  open  yards  and  approaches. 

The  following  four  recommendations  are  made  under 
these  heads  :  — 

2.  Over  the  "  working  areas  "  of  workrooms  the  illumi- 
nation measured  on  a  horizmtal  plane  at  floor  level  shall 
not  be  less  than  0"-'5  foot-candle,  without  prejudice  to  the 
illumination  required  for  the  work  itself. 

3.  In  all  parts  of  foundries  in  which  work  is  carried  on 
or  over  which  any  person  is  ordinarily  liable  to  pass,  the 
illumination  measured  on  a  horizontal  plane  at  floor  level 
shall  not  be  less  than  0  4  foot-candle. 

4.  In  all  parts  of  factories  and  workshops  (not  included 
under  recommendation  2)  over  which  persons  employed 
are  liable  to  pass  the  illumination  measured  on  a  horizontal 
plane  at  floor  level  shall  not  be  less  than  0"1  foot-candle. 

5.  In  all  open  places  in  which  persons  are  employed 
during  the  period  between  one  hour  after  sunset  and  one 
hour  before  sunrise,  and  in  any  dangerous  parts  of  the 
regular  road  or  way  over  a  yard  or  other  space  forming  the 
approach  to  any  place  of  work,  the  illumination  on  a 
horizontal  plane  at  ground  level  shall  not  be  less  than  0"05 
foot-candle. 

These  values  are  suggested  without  prejudice  to  the 
special  illumination  required  for  the  carrying  out  of  the 
work,  which  naturally  varies  greatly  according  to  the  nature 
of  the  operations. 

In  order  to  meet  exceptional  circumstances  in  which  the 
standards  proposed  in  Recommendations  2-5  might  cause 
hardship,  in  Recommendation  (6),  provision  is  made  for 
exemption  of  individual  cases,  and  of  factories  to  which  the 
above  requirements  could  not  be  applied,  and  the  case  of 
shipbuilding  yards  is  to  receive  separate  consideration. 
Finally,  in  Recommendation  (7),  suggestions  are  made  for 
the  periodical  cleaning  of  windows.   In  conclusion,  the  Com- 
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mittee  points  out  that  the  minimum  vahies  prescribed  are 
considerably  lower  than  those  proposed  by  many  witnesses 
and  are  also  lower  than  those  found  to  exist  in  the  majority 
of  factories  visited.  In  many  cases  manufacturers  would 
naturally  prefer  to  provide  a  substantially  higher  value  than 
that  indicated.  The  intention  has  been  to  propose  values 
which  can  be  adopted  as  a  practical  legal  minimum  without 
causing  hardship,  and  would  serve  the  purpose  of  raising 
the  level  of  illumination  in  those  factories  which  are  behind 
modern  practice,  in  regard  to  methods  of  illumination.  In 
view  of  the  diversity  which  always  exists  whatever  the 
system  of  lighting,  any  minimum  value  will  usually 
connote  a  very  much  higher  maximum  and 
average,  and  with  a  given  minimum  the  efficiency 
of  the  illumination  depends  to  a  large  extent  on  this 
diversity.  In  the  great  majority  of  factories  the  standards 
of  general  lighting  suggested  would  be  inadequate  for  the 
actual  machines  and  work-benches,  and  local  lighting  in 
addition  is  generally  essential. 

The  Committee  did  not  feel  justified  in  drawing  any  dis- 
tinction between  direct,  indirect  and  semi-indirect  lighting, 
nor  between  systems  which  differ  in  the  colour  composition 
of  the  light.  Similarly  the  standards  are  intended  to  apply 
equally  to  natural  and  artificial  lighting  ;  that  is  to  say, 
when  the  natural  illumination  falls  below  the  prescribed 
limits,  it  must  be  supplemented  or  replaced  by  artificial 
illumination. 

The  data  given  in  the  appendices  will  be  of  service  to 
those  engaged  in  designing  new  factories  and  in  examining 
the  adequacy  of  lighting  in  existing  buildings.  At  present 
there  are  few  collated  data  of  this  character  available,  and 
the  desire  not  to  withhold  them  longer  from  publication  is  a 
further  reason  for  the  submission  of  a  preliminary  report  at 
this  stage. 

Adequate  artificial  lighting  is  an  important  matter  in  the 
utilisation  of  factories  for  night  work,  and  a  close  connec- 
tion appears  to  exist  between  the  lighting  conditions  and 
the  quality  and  output  of  work.  The  information  contained 
in  the  report  should,  therefore,  be  of  special  interest  at  the 
present  moment,  when  many  factories  are  working  overtime, 
and  preparations  are  being  made  for  the  period  of  the  year 
when  artificial  lighting  is  mainly  required. 

The  appendices,  which  constitute  the  bulk  of  the 
volume,  contain  a  great  store  of  information,  most  of  which 
is  of  a  character  hitherto  unobtainable.  Amongst  the 
"  processes  requiring  exceptionally  good  light  "  on  account 
of  fineness  of  the  work,  are  included  letterpress  printing, 
machine  and  fitting-shop  processes,  and  the  manufacture  of 
scientific  apparatus  and  glow  lamps  :  and  for  the  avoidance 
of  accidents,  power-press  processes  and  iron  foundries. 
Processes  involving  exceptional  exposure  to  glare  include 
electric  welding  (causing  "  welders'  rash,"  an  affection 
similar  to  "snow  blindness"),  electric  glow  lamp  sealing 
and  testing,  carbide  of  calcium  furnaces,  the  generation  of 
electricity  and  testing  of  electrical  apparatus,  and  various 
processes  in  which  the  position  of  the  light  source  is  un- 
favourable. Workshops  in  which  the  lighting  is  often  in- 
adequate include  smiths'  shops  in  engineering  works,  foun- 
dries, metal  stamping  works,  and  sawmills.  A  variety  of 
special  means  of  lighting  employed  in  particular  processes, 
such  as  white  reflecting  surfaces,  white  tissue  paper  to 
diffuse  the  light,  &c.,  is  tabulated. 

The  experiments  made  at  the  National  Physical 
L-\boratory  led  to  some  very  interesting  results  ;  work- 
people—mainly seamstresses — were  employed  under  a 
variety  of  conditions,  and  the  degree  and  kind  of  illumina- 
tion which  they  found  satisfactory  were  ascertained.  I''or 
work  on  white  stuff,  1  ]  ft.-candles  was  sufl'icient,  but  for 
purple  2  ft. -candies  was  necessary,  and  when  working  on 
black  materials  not  less  than  4  ft.-candles  sutlioed.  while 
five  to  six  was  necessary  for  comfort.  These  figures 
were  obtained  with  direct  lighting ;  tests  were  also 
made  with  indirect  lighting,  and  in  every  casj  it 
was  found  that  an  increase  of  10  i):r  cent,  or  more 
in  the  illumination  wai  required  to  give  the  same 
degree  of  comfort  in  working.  Further  experiments  on 
this  point  showed  that  the  visibility  of  line  detail  depended 
upon  the  variation  of  the  surface  brightncps  over  the  raised 
portions  of  the  pattern  due  to  changes  in  the  angle  which 
such  surfaces  made  with  the  direction  of  the  incident  liglit, 


and  upon  the  shadows  cast  on  the  background  by  the  raised 
portions  of  the  pattern.  Both  of  these  effects  depend  upon 
whether  the  light  comes  from  a  single  direction  or  from  a 
number  of  widely  different  directions.  In  the  case  of  direct 
lighting,  while  the  coefficient  of  reflection  of  the  surfaces 
tested  varied  from  80  to  'i\  per  cent.,  the  surface  brightness 
which  gave  a  standard  degree  of  visibility  of  detail  remained 
almost  constant  between  the  limits  0'027  and  0'033 
ft.-candle,  the  average  being  about  0'030.  When 
experiments  were  made  on  samples  of  calico,  dyed 
from  very  light  to  very  dark  blue,  it  was  found  that  the 
illumination  had  to  be  increased  from  1-4  to  12  ft.-candles, 
while  the  surface  brightness  ranged  only  between  0C2  and 
09  ft.-candle,  with  an  average  of  0-73,  in  the  case  of  one 
observer,  the  values  being  somewhat  lower  in  the  case  of 
another. 

The  Committee  concluded  that  for  equal  visibility 
there  must  be  constant  surface  brightness  ;  the  visibility  of 
detail  depends  upon  the  unidirectional  character  of  the 
light ;  and  work  such  as  sewing  on  the  darkest  materials 
requires  not  more  than  .">  to  6  ft.-candles  (direct  lighting). 

A  long  appendix  is  devoted  to  the  summary  of  data 
obtained  from  observations  of  daylight  and  artificial  illu- 
mination in  factories.  The  floor  illumination  by  artificial 
light  was  found  to  range  about  equally  above  and  below 
04  ft.-candles  in  foundries,  0  G  in  engineering  shops,  0  4  in 
weaving  sheds,  and  0'6  in  spinning  mills.  The  Ulumination 
on  the  work  in  engineering  shops  was  very  variable,  but 
tended  towards  middle  values  of  1'6  ft.-candles  for  machine 
work,  1-85  fo.-candles  for  bench  work,  and  1"0  ft.-candle 
for  heavy  work. 


THE    BRITISH    ASSOCIATION-II. 


The  British  Association  meeting  in  Manchester,  the 
opening  -stages  of  which  were  reported  in  our  last 
issue,  continued  until  Saturday  last.  The  meeting 
was  shorter  than  usual  on  account  of  the  war,  and, 
as  was  only  to  be  expected  at  a  time  like  this,  the 
titanic  conflict  now  waging  in  Europe  affected  the  pro- 
ceedings in  quite  a  number  of  ways.  The  attendance 
of  members  was  down  substantially,  although  it  was 
greater  than  appeared  likely  at  one  time.  Many  per- 
sons known  by  name  and  by  repute  were  absent, 
some  being  engaged  on  war  work  of  various  sorts 
either  in  this  country,  in  Flanders,  or  at  Gallipoli. 
References  to  the  effect  of  the  war  on  the  Associa- 
tion's activities  were  frequent,  both  in  the  addresses 
of  the  presidents  of  Sections  and  in  the  papers  and 
discussions;  there  were  no  social  functions;  and, 
lastly,  one  noted  here  and  there  that  a  khaki-clad 
officer  would  hurry  into  a  Section,  have  his  say,  and 
hasten  away  to  important  work  vastly  different  to 
that  in  progress  in  the  Manchester  University. 

The  address  of  Dr.  11.  S.  Hele-Shaw,  the'  presi- 
dent of  Section  G  (Engineering),  an  abstract  of 
which  is  given  in  our  colunms,  was  delivered  in 
characteristically  breezy  fashion,  and  the  author 
broke  away  from  time  to  time  to  stress  important 
l)oiuts.  In  one  place,  for  example,  he  remarked 
with  some  force  tiiat  he  did  not  believe  that  things 
would  go  back  after  the  war,  as  had  been  stated  at 
the  Trade  I'nion  Congress  then  sitting.  "  Let  us 
go  back  witli  what  is  good,"  said  the  President. 
"  Why  should  we  turn  women  out  after  the  war  when 
they  are  showing  themselves  splendidly  capable  of 
taking  their  [lart  in  many  industries?  \Vc  sh.\ll  want 
all  we  can  get."  The  applause  that  met  the  state- 
ment was  indicative  of  the  agreement  of  the  listeners. 
In  calling  on  Professors  Asakawa  and  I'ktavel  to 
give  their  paper  on  "  Investigations  of  the  Thermal 
Efficiency  of  a  (las  Engine,"  the  President  made  a 
self-congratulatory  reference  to  the  fact  that  lie  had 
finished  his  address   very  pimrtiially-  on  \\\r  -i..4:'- 
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of  noon,  when  the  first  paper  was  timed  to  be  given. 
The  observation  caused  amusement,  but  no  discom- 
fiture to  Dr.  Hele-Shaw — not  even  when  he  was  in- 
fonned  that  the  clock  was  really  forty  minutes  late ! 
The  clock,  by  the  way,  did  not  show  its  face  at  sub- 
sequent sessions.  A  kindly  janitor  had  pasted  a  sheet 
of  paper  over  it. 

After  Professors  Asakawa  and  Petavel's  paper,  a 
Report  on  Gaseous  Explosions  was  read,  and  was 
followed  by  Professor  Thornton's  paper  on  the 
"  Total  Radiation  from  a  Gaseous  Explosion." 

In  the  afternoon  the  members  of  the  Section  visited 
the  premises  of  the  Manchester  Steam  Users'  Asso- 
ciation, where  Mr.  C.  E.  Stromeyer,  chief  engineer 
to  the  Association,  showed  a  machine  for  determin- 
ing fatigue  limits  calorimetrically.  The  stresses  are 
produced  by  revolving  masses. 

In  Section  F  (Economic  Science  and  Statistics)  the 
whole  day  was  devoted  to  a  discussion  on  means  for 
the  promotion  of  industrial  harmony.  There  was  a 
large  attendance,  and  speakers  followed  each  other 
with  great  rapidity,  and  with  much  eagerness  to  help 
forward  the  consideration  of  this  extremely  important 
subject. 

The  proceedings  of  Section  B  (Chemistry)  were 
chiefly  interesting  for  the  presidential  address  of 
Professor  W.  A.  Bone,  F.R.S.,  who  dealt  with  the 
important  subject  of  fuel  economy.  Dr.  H.  J.  Sand 
ijave  an  experimental  demonstration  of  a  new  cad- 
mium vapour  electric  arc  lamp. 

Thursday  was  almost  entirely  a  "  Manchester 
Day  "  in  Section  G,  a  number  of  important  Man- 
chester municipal  undertakings  being  described. 

Mr.  S.  L.  Pearce,  the  city  electrical  engineer, 
spoke  on  the  Electricity  Undertaking  and  the  pro- 
jected Barton  Station.  The  infomiation  he  gave 
was  on  the  same  lines  as  that  given  recently  in  a 
special  article  on  the  Barton  scheme  which  appeared 
in  the  Electrical  Review.  Not  the  least  interesting- 
point  mentioned  was  that  the  Ship  Canal  Company 
had  withheld  their  sanction  to  use  water  from  the 
Canal  for  condensing  purposes,  and  that  the  new 
station  would  use  the  sewage  and  sub-soil  water — m 
the  form  of  a  purified  effluent— which  passed  down 
the  main  outfall  sewers  to  the  Corporation's  sewage 
works  at  Davyhulme,  situated  about  1,400  yd.  from 
the  Barton  site.  It  was  found  that  the  use  of  this 
water  would  really  be  most  helpful  to  the  sewage 
department. 

The  work  of  the  mechanical  engineering  depart- 
ment of  the  Municipal  School  of  Technology  was 
outlined  by  Professor  A.  B.  Field;  and  Mr.  J.  B. 
Xewbigging,  the  city  gas  engineer,  delivered  a  paper 
on  the  recent  work  of  his  department. 

The  Section  concluded  the  day's  sitting  with  a 
paper  by  Mr.  E.  C.  Mills  on  a  unit  gas  producer  for 
steam  boilers. 

Papers  on  smoke  and  its  prevention— nine  in  num- 
ber—were given  in  Section  B.  Mr.  E.  D.  Simon 
outlined  the  lines  of  research  in  smoke  abatement, 
and  spoke  of  the  work  of  the  Manchester  Air  Pollu- 
tion Advisory  Board,  which  aims  at  securing  the 
purification  of  the  atmosphere  by  research  and  pro- 
paganda, as  opposed  to  the  older  method  of  prose- 
cution, and  has  an  annual  grant  from  the  Corpora- 
tion of  £450.  He  said  the  estimated  damage  done 
by  smoke  in  Manchester  and  Salford  was  nearly  a 
million  sterling  per  annum.  Some  reduction  of 
factory  smoke  had  been  eiiected,  and  domestic  smoke 
provided  the  main  field  for  work  at  present.  The 
last  paper  of  the  series  was  entitled  "'  Electrical  Pre- 
cipitation of  Smoke,"  but  the  proceedings  had  been 
long-drawn  out,  and  Mr.  W.  W.  Haldane  Gee,  the 
author,  could  do  no  more  than  throw  two  slides  on 
the  screen  and  refer  the  audience  to  the  Proceed- 
ings of  the  American  Institute  of  Electrical  Engi- 
neers (April,  1915)  for  details.  (See  also  the  Elec- 
trical Review  of  May  14th,  ig^S) 

In  the  course  of  the  discussion  Mr.  Arnold  Lupton 
mentioned    that  when  he   was  living   in   Leeds   he 


estimated  that  the  cost  of  the  smoke  nuisance  to  him 
in  the  house  he  was  living  in  was  equal  to  a  rate  of 
6s.  in  the  £  on  the  rateable  value,  and  he  computed 
that  smoke  could  be  prevented  by  an  expenditure 
equivalent  to  a  rate  of  is.  in  the  £. 

Mr.  W.  Reid  (London)  thought  that  some  people 
connected  with  gas  overstated  the  case  enormously. 
There  were  huge  areas  of  workmeji's  dwellings,  and 
it  was  no  use  going  there  and  telling  the  people  to 
put  in  gas  stoves  because  they  would  lead  to  a  great 
saving  of  labour.  In  houses  of  that  kind  there  was 
practically  no  labour  to  save.  He  also  mentioned 
that  he  had  just  had  occasion  to  see  to  a  new  office 
in  an  old  building  in  connection  with  a  business  he 
was  interested  in,  and  he  made  inquiries  as  to  the 
cost  of  having  gas  put  in.  He  found  that  the  cost 
of  putting  in  gas  alone,  before  he  consumed  a  single 
cubic  foot,  was  one  and  a  half  times  as  much  as  the 
cost  of  the  coal  for  the  whole  year. 

The  Section  passed  a  resolution  in  favour  of  a 
suggestion  that  a  committee  should  be  formed  to 
consider  questions  relating  to  prevention  of  smoke, 
fuel  economy,  and  so  forth,  with  a  view  to  the  pre- 
paration of  recommendations. 

"  Outlets  for  Labour  after  the  War  "  was  the  sub- 
ject considered  by  Section  F  (Economics),  and  it  was 
divided  into  three  main  heads.  In  the  first  place, 
attention  was  devoted  to  a  report  prepared  by  a  con- 
ference called  by  the  Section  to  investigate  the 
replacement  of  male  by  female  labour  in  consequence 
of  the  war.  Secondly,  Major  Tudor  Craig  dealt  with 
the  question  of  employment  for  disbanded  members 
of  H.M.  Forces;  and,  thirdly,  Mr.  C.  Turnor  dis- 
cussed land  settlement  for  ex-service  men. 


Economics  and  the  War. 

The  circumstance  of  war  has  given  to  the  Economic 
Science  Section  as'  great  an  opportunity  as  any 
Section  has  had  this  year.  The  vast  upheaval  that 
the  terrible  events  of  the  past  thirteen  months  have 
occasioned;  the  wastage  of  life  and  treasure;  the  in- 
dustrial bearing  of  the  war  both  in  regard  to  the 
production  of  numitions  to  assist  the  Forces  and  in 
regard  to  the  conduct  of  industry  after  the  war;  these 
have  brought  before  all  our  minds  problems  of  the 
utmost  importance.  Our  settlement  of  many  of  the 
difficulties  that  have  presented  themselves  has  of 
necessity  been  the  action  of  a  people  living  "  a  day 
at  a  time."  Everything  of  the  kind  is,  more  or  less, 
temporai-y,  and  designed  for  the  purposes  of  the 
moment.  Many  of  the  questions  will  have  to  be  con- 
sidered and  re-considered  probably  time  and  time 
again  in  the  years  that  are  coming,  but  it  was  most 
appropriate  that  this  Section  should  devote  itself 
almost  exclusively  to  some  of  these  matters  this  year. 
We  require  no  extraordinary  gift  of  imagination  and 
foresight  to  be  able  safely  to  prophesy  that  the  pro- 
ceedin'gs  of  the  Section  will  be  equally,  if  not  more, 
important  next  year,  and  the  year  after,  and  perhaps 
the  year  after  that.  In  the  past  the  proceedings  of 
the  Section  have  not  greatly  concerned  us  m  these 
pages,  but  that  is  not  so  to-day  when  everybody  in- 
terested in  our  national  industrial  life  is  confronted 
with  such  problems  as  we  have  indicated  above. 
"  Not  the  least  dominant  phase  of  this  epoch-making 
struggle  is  the  economic  one,"  said  Prof.  W.R. 
Scott,  the  president  of  the  Section,  in  the  opening 
sentences  of  an  address  devoted  to  consideration  of 
"  some  of  the  reactions  of  this  great  war  upon  in- 
dustry credit  and  finance."  It  is  recognised  by  him 
in  the  course  of  his  remarks  that  "the  two  most 
critical  periods  occasioned  by  war  are,  first,  the 
change  from  peace  organisation  to  war  organisation, 
and  secondly,  the  converse  change  after  the  conclu- 
sion of  hostilities  on  a  large  .scale."  Space  prevents 
us  at  the  moment  from  quoting  fully  Prof  Scott  s 
references  to  the  manner  in  which  specialised  labour 

and  capital  were  transferred  from  one  process  to  an- 
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other,  but  we  quote  his  reference  in  regard  to  what 
is  to  follow  :  — 

All  this  is  satisfactory  for  the  war  period;  it  must  be  remem- 
bered that  ou  the  retui-n  of  peace  the  reverse  change  will  have 
to  be  made.  Ihore  may  be  a  short  trade  boom  (arising  out 
ot  the  attempt  to  restore  some  of  the  material  ravages  of 
war),  but  the  joint  demand  from  it  and  from  the  trades  re- 
opened is  hkely  to  be  considerably  less  than  the  huge  present 
expenditui-e  on  manufactures  for  war.  Thus  the  unemploy- 
ment occasioned  by  dislocation  of  industry  through  hostilities 
IS  JiKeiy  to  be  carried  forwai'd  as  a  species  of  suspense  account 
which  must  be  hquidated  not  very  long  after  peace.  More- 
over, international  credit  is  hkely  to  re-act  on  the  situation 
in  a  prejudicial  manner.  Even  already  the  financial  system 
01  Germany  is  more  strained  than  appears  on  the  surface.  ITie 
tact  IS  advantageous  to  us  as  belhgerents,  but  it  will  probably 
be  prejudicial  to  us  not  long  after  the  re-establiehment  of  peace 
At  present  much  of  the  inconvertible  paper  circulating  on  the 
Oontment  does  not  affect  us  here.  When  the  inflation  has  to 
be  squeezed  out  after  the  war,  a  disturbance  of  credit  is  not 
unliKely. 

foU™— -^°'*    concluded    his    very    interesting    address    as 

A  special  aspect  of  the  problems  under  discussion  is  the 
provision  of  capital  for  the  re-starting  of  trades  contracted  by 
the  war  and  for  the  restoration  of  Belgium  and  other  regions 
desolated  during  the  progress  of  hostiUties.  Chalmers,  wnting 
a  hundred  years  ago,  supposed  that  in  cases  of  this  kind  "ih 
a  very  lew  years  the  recoveiy  both  of  population  and  labour 
would  be  completed. •■  The  explanation  he  gave  was  far  from 
satisfactory  even  for  the  time  at  which  it  was  written,  and 
It  IS  still  more  deficient  as  applied  to  the  present  circumstances 
when  m  mdustrial  countries  fi.xed  capital  is  much  more  im- 
portant than  in  Chaluiers's  day.  In  the  last  quarter  of  a  centm-y 
any  great  catastrophe,  such,  for  instance,  as  the  partial  des- 
tiuctiori  of  San  Francisco  by  earthquake  and  fire,  has  been 
repaired  with  comparative  ease  by  bringing  capital  from  out. 
siae.  iJut  the  waste  of  war  renders  capital  exceedingly 
scarce;  in  fact,  a  famme  of  capital  after  the  war  has  been 
piedicted.  bueh  an  anticipation  is  over-pes.'^imistic,  but 
fi^lfi'^  ^V¥-^'  ^  ^^  obtainable  for  a  time  only  with  some 
difficulty.  It  IS  to  be  feai-ed  that  after  the  war  Europe  will 
expenence  very  considerable  straits  for  several  years  to  come 
Not  only  must  the  waste  of  war  be  made  good,  but  its  evil 
legacy  m  inflated  funded  and  floating  debts  must  be  gradually 
dealt  with,  le.s«?ning  by  reason  of  increased  taxation  the 
normal  margin  for  new  savmgs.    Increa.sed  work  and  greater 

of  production.        °    -'  ''""""'''  '''^^^^^'  ^P^'"^^^^  "^''^^^^ 

J3^  'a  ^  "^^  ^'^^  }^^^  ^™e  of  the  inevitable  loss  will  be 
repaired  m  time  by  better  methods  of  organisation  and  by 
an  accelerated  rate  of  invention.  The  waging  of  a  just  war 
results  in  a  quickenmg  of  the  national  spirit.  It  forces  a 
nation  out  of  the  easy  and  well-worn  paths  of  custom  and 
convention  Thus,  out  of  all  the  suffering  and  all  the  loss 
m.nhiT'^  .""'i  r""^-  ^^^  '^'•e*'  proportion  of  our  young 
^^^  fi'M  '^''i''''l?°u°*=  '°  ^^'•^■*'  tl^e  country  on  the  ^as  o? 
m   the  field    and  which  returns  having  looked  death  in   the 

i/Vofl^  -n''*"  qualities  that  have  been  evoked  by  the  stress 
of  battle  w'lll  renia.n   and  will  influence  civil  life  during  the 

Smnlf  °'m ';r-,  ^^^  °"?'r^  ^■■'}'  '^.^  ^oth  broader  and  a  1^  more 
simple.  Methods  of  social  legislation  and  administration  will 
t^Tn"'T  *^"T'  1"'^.^'^^  timorous.  TTie  men  who  have 
rnU,  fK?  •'■  ''l'^  ^'h"  i^ave  endured  will  chafe  against  the 
rules  that  have  been  formed  during  easier  times.  Great  wars 
tear  away  the  veils  which  hide  the  essential  needs  of  living 
and  reveal  what  is  fundamental,  Tlie  directness  of  vision  tha 
hM  faced  danger  is  not  likely  to  be  alarmed  in  facing  the 
difficulties  of  our  social  and  industrial  problems.  And  io  we 
may  expect  with  confidenc*  that  our  legislation  will  be  bolder 
and  also  more  sane  than  it  has  been  in  the  past.  The  sacri- 
fices of  so  many  cannot  pass,  when  the  war  is  over,  and  leave 
no  trace.  The  nation  has  been  re-vitaliscd  in  the  course  of 
the  sti-ugfile  and  the  influence  of  this  movement  will  persist 
fmnr,J"7,'-^'  rpjiects  the  economic  problems  that  will  con- 
iront  us  after  the  war  ^vlll  be  even  more  serious,  and  certainly 
not  less  dithcul  than  tho.,c  of  the  present  time.  Still,  he  V 
IVfil"  %;'""'^t  ''•;■'  t''c.^  will  be  faced  with  courage  and 
patience.    11,0.  period  of  stress  through  which  we  are  passing 

whole  Prnif^'  T^L'S  '^°"e'^'  =^^<^  P'^^PO^^  throughouT  he 
whole  Empire  And  this,  in  .sj)ite  of  many  appearances  to  the 
cr^ntrary.    will    be   a    great   as,.^.t   in    the -fntu're.     T^   great 

and  il  rXT ?.'''  '"'?  'r^'''  ■'',  '^'"«'"«  "f  '^'^  "''ti^n's  ranks, 
and  ,t  rests  wit,  us  to  keep  them  firm  and  steadfast  whcr^ 
peace  returns.  'Hierc  are  .,lain  signs  that  it  may  not  always 
be  easy,  sine.,  .so  many  industrial  and  other  dill'iculties  have 
been  carried  forward  as  a  suspense  account  which  is  to  be 
dealt  with  when  the  war  is  over.  National  unity  is  enabling  us 
t<3  profiress  towards  victory,  and  .the  same  unity  will  be  re- 
quired t.>  enable,  us  to  reap  the  full  fruits  of  that  victory  at 
hnme.     It  will   be  a  innd  waste  not  to  employ  the  qualities 

fn^v'^f  1  n"'  u7"^  "^  P*""*^  ""*'  «"*^'"'  P'-ogress.  The  future 
nay  be  diOuult  for  some  years  to  come,  but  dinTiculties  are 
the  oppo.tunitic«  of  (he  strong  and  courageous.  It  has  fallen 
to  ng  u,  hvo  in  an  heroic  nge;  and.  if  wo  remain  true  to  our- 
selves and  to  our  high  destiny,  we  sliall  have  the  strength  and 
fixity  of  purp,,.,.  (.,  ..„.|„..v ..:,||y  in  p<,ace  as  well  .as  in  war  " 


Indastrial  Harmony. 

After  Prof.  Scott  had  finished  reading  his  address 
the  Section  devoted  the  rest  of  the  proceedings  for 
the  day  to  a  discussion  on  "  Means  for  the  Promotion 
of  Industrial  Harmony." 

Prof.  A.  W.  KiBKALDY  (Birmingham),  opening  the  discus- 
sion said  It  might  be  that  an  outcome  of  that  meeting  would 
be  the  lormation  of  a  small,  but  competent  and  representa- 
tive committee  to  accumulate  and  dispassionately  study  the 
wboie  industrial  situation  and  endeavour-  to  agree  on  broad 
fines  on  a  policy  to  secure  the  estabhshmcnt  of  harmonious 
co-operation  of  all  sections  of  the  industrial  army.  The  last 
twelve  months  had  cast  a  lurid  fight  over  what  friction  gone 
mad  could  accomplish,  and  they  needed  to  realise  very  clearly 
that  friction  gone  mad  in  the  industrial  world  might  weLl 
produce  greater  calamities  and  suffering  than  had  resulted 
trom  the  tearing  up  of  a  "scrap  of  paper  '■  in  the  international 
spbere.  He  was  convinced  from  many  years'  close  touch  with 
industnal  England  that  this  country  was  threatened  by  a 
danger  far  greater  than  that  of  any  other  external  enemy 
triction  had  existed  in  many  spheres,  but  in  its  most  acute 
and  dangerous  foiin  it  had  manifested  itself  in  the  industrial 
epliere.  In  a  remarkable  way  the  war  brought  about  a  national 
harmony  for  which  few  had  dared  to  hope.  After  a  year  of 
war  there  were  signs  that  when  once  the  compelling  hand 
ot  war  was  relax-ed-and  this  might  come  sooner  than  some 
people  thought— friction  in  an  intensified  form  might  break 
out  in  the  industrial  world.  It  was  this  possibility  of  friction 
and  its  causes  with  which  he  was  concerned.  Could  they 
lay  aside  prejudices  dispassionately  and  calmly  estimate  the 
evU  and  realise  its  causes?  If  they  could  see  their  way  to  this 
they  might  be  able  to  suggest  measures  which  might  mini- 
mise resulting  harm,  and  even  point  the  way  to  harmony 
instead  of  friction,  and  so  enable  this  country  to  take  full 
advantage  of  what  would  probably  be  a  most  remarkable 
economic  situation,  and  thus  repair  in  comparatively  short 
time  the  loss  and  ravages  incident  to  this  war  There  w^ere 
two  points  which  he  believed  would  be  of  considerable 
importance:  — 

1.  Is  class  war  a  necessity? 

2.  What  is  the  truth  about  profits,  dividends,  salaries    and 
wages/ 

Class  warfare   had  now    been  taught  for   so   many   years 
that  It  was  in   danger  of  being  accepted   as  an  eternal  and 
immutable  truth.     But   was  it  true,  and   was  it   necessary 9 
Ibose  were  questions  the}-  must   answer,   and,  in  answering 
them    pause  to  consider  the  issues  entailed.     Was  it  not  that 
industnal  strife  was  really  due  to  ignorance?— and  ignorance 
was  as  pi-ofound  among  s<-)me  employers  as  among  som^e  labour 
inen,     I  hey  had   given  themselves  up  as  a  nation  to  a  love 
ot   gam   and  accumulation  rather  than  the  study  of  progress 
ot  economics,  which  meant  the  use  of  what  thev  had  in  "such 
a  way  that  every  member  of  the  communirs-  sho"uld  be  able  to 
dev'elop   his   or  her  cap.icities   naturally    and  healthily      The 
rush  to  be  rich— a  very  mistaken  synonvm  for  happiness  and 
well-being— was  a   Will  o'    th'   Wisp   that    had    bien   luring 
them  on  to  national  decadence.    The  word  "economics"  did 
not    command   their   attention   and   respect,    because    it  had 
come  to  connote  things  that  were  repugnant  to  common-sense 
and  their   highest   interest.     But  that  was   liot    the  fault  of 
economics;  it  was   due  to   the   ignorance  that  existed  as  to 
economics  and   what  economics    taught.      Surely,   what  was 
taught   on    the   subject  of  production  should  commend  itself 
to  the  common  sense  of  every  thinking  man.    To  obtain  the 
best   results  one  of  the   first  requisities  -n'as  harmonious  co- 
operation among   the  factors  of  production,     Prictioii  among 
the.se  inevitably   lessened  the   amount   produced.     Whatever 
tended  to  decrease  production  must  decrease  the  real  amount 
received   as    salaries,    wages,   dividends,   and    so  on      What 
,seemed  to  him  to  be  required  at  the  present  time  was  a  right 
judgment  over  the    whole    industrial    sphere,    for  what  con- 
wrned  the  well-being  of  the  nation  was  not  only  that  produc- 
tion should   be  carried  on  on   right  lines,   and   to  the  fullest 
extent,  but  that  what  was  i)i-oduc»xl  should  be  equitably  dis- 
tributed among  tho.se  responsible  for  its  production.     Nor  did 
those   two   cover   the  ground   adequately,   for  not  only  must 
commodities  or  wealth  be  rightly  pi-oduc<?d  and  equitably  dis- 
tnbuted,  but  they  must  be  wi.sely  consumed.    Thus,  the  indus- 
trial army  should  have  c(U-i-ect  knowledge  of  the  production 
distribution,  and  the  consumption  of  the  results  of  its  labour. 
ITiere  w-as  a  great  lack  of  knowledge   among  employers  and 
employed    on    some  elementary  subjects.     Among  employers 
there  was  too  great   a  desire   to  obtain    wealth   for   wealth's 
sake,   and  on  the  i)art  of  workers  to  increase  wages  without 
stopping  to  consider  how   the  fund  from  which   profits,  divi- 
dends,  wages,   and    salaries  were  drawn   was  prodiicoil;   and 
when    wealth   and    higher   wages   were    obtained    there    was 
among.'it  all   classes  of   the   txiininunity  too  great  a  tendency 
towards  waste,    and  extravagjince,   without    a   thought    as   to 
one's  responsibility   to  the  nation  for  the  right  u.se  of  one's 
resources.     In   this  connection,  he   would  like   the  Section  to 
consider  two  points  :  — 

1.  Djd  cl.nss  warfare  lead  to  n  diminution  of  production? 

2,  Did  they  lake  a  broad  enough  view  of  their  economic 
p<isition? 

During  the  first  decade  of  this  century  it  w.is  estimated 
(hat  trade  dispute.s  lead  to  the  encrifice  of  "wages  to  the  extent 
of  about  .ffiOO.OOO  i>er  oniiuni.    Some  or  all  of  that  loss  might 
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have  been  justifiable,  and  that  brought  hiin  to  the  last  point 
he  wished  to  discuss  there  :  What  waa  the  truth  about  wages  i' 
It  used  to  be  thought  that  wages  were  paid  out  of  au  existing 
wage  fund,  and,  if  that  were  true,  one  section  of  labour  could 
only  obtain  higher  wages  at  the  expense  of  some  other.  The 
mistaken  notion  was  cleared  up  long  ago  by  a  well-known 
economist  who  pointed  out  that  wages  were  paid  out  of  exist- 
ing wealth,  but  only  for  convenience  sake.  Really,  wages  were 
limite<.l  by  the  amount  of  wealth  produced.  The  more  pro- 
duced the  greater  must  be  the  wages  paid,  ^^'ith  decreased 
production,  in  the  long  run  there  must  be  decrease  in  the 
real  wages  received.  \\  ith  full  knowledge  as  to  the  fair  share 
of  production  that  was  due  to  each  grade  of  labour,  there 
should  be  equitable  dibtribution,  and  when  men  were  con- 
vinced that  they  were  obtaining  this  fair  reward  production 
would  be  stimulated,  for  with  increased  production  each  man's 
share  might  be  greater.  Could  they  discover  what  proportion 
of  the  wealth  produced  annually  was  the  share  of  each  partici- 
pator in  the  work  of  production — could  they  but  establish 
the  proportion  due  to  each  factor,  the  task  of  the  arbitrator 
in  wages  disputes  would  be  enormously  lightened.  What  was 
required  was  that  the  whole  industrial  army  should  be  graded 
so  that  the  value  to  the  community  of  the  most  capable 
organiser  who  worked  with  his  brain,  guided  by  experience, 
might  be  as  accurately  known  as  the  value  of  the  artisan,  the 
labourer,  the  humblest  youth  employed.  Was  it  possible  fur 
some  of  them  to  give  their  attention  to  that?  Could  they 
appoint  a  representative  committee  to  work  at  this  subject 
and  continue  its  labours  until  it  had  suggestions  to  make  that 
might  be  offered  for  acceptance  by  the  industrial  army?  If 
national  harmony  could  be  attained  in  the  industrial  world 
there  could  be  no  possible  doubt  as  to  the  future  of  our 
Empire. 

Sir  Chas.  W.  M.iCARA,  Bart.,  was  the  next  speaker.  He  said 
that  the  relationship  between  Capital  and  Labour  was  a  sub- 
ject of  supreme  importance  at  any  time,  but  more  especially 
in  a  time  of  national  crisis  such  as  we  were  now  passing 
through.  He  said  that  he  was  one  of  those  who,  in  the  early 
days  of  the  war,  were  approached  by  representatives  of  the 
Government  regarding  the  effect  the  war  would  have  upon 
industry,  and  what  could  be  done  to  minimise  the  dislocation 
that  was  certain  to  ensue,  and  to  keep  the  workpeople  em- 
ployed as  much  as  possible.  Eecognising  the  colossal  task 
with  which  the  Government  was  confronted,  and  that  it  was 
essential  that  the  assistance  of  the  most  experienced  practical 
men  should  be  taken  advantage  of,  he  strongly  advocated 
that  all  existing  organisations  of  capital  and  labour,  and, 
indeed,  of  every  kind,  should  be  at  once  brought  into  requisi- 
tion in  preference  to  forming  new  ones  to  deal  with  the  crisis. 
There  was  ample  correspondence  to  prove,  and  resolutions  had 
been  passed  and  published  showing,  that  this  supremely  impor- 
tant matter  had  been  urged  on  the  Government  without  avail. 
Everyone  who  had  had  experience  of  such  work  would  reaUse 
that  the  creation  of  new  organisations  could  not  be  efficiently 
carried  out  without  expenditure  of  much  time  and  labour, 
whereas  it  was  comparatively  easy  to  adapt  existing  organiea- 
tions  to  deal  with  great  and  sudden  emergencies — and  time  was 
an  all-important  factor.  Having  visited  many  of  the  prin- 
cipal countries  of  the  world,  and  having  studied  their  methods 
of  working,  he  was  convinced  that,  upon  the  whole,  this 
country  was  as  well  organised  as  any,  but  the  Government 
had  not  understood  how  to  utdise  existing  organisations  as 
they  should  have  done,  and  in  this  respect  we  had  been  placed 
at  a  disadvantage  with  enemy  countries  whose  Governments, 
on  the  outbreak  of  war,  at  once  utilised  all  their  existing 
organisations,  and  deputed  to  their  most  experienced  industrial 
and  commercial  organisers,  definite  and  important  duties  in 
connection  with  the  carrj'ing  on  of  the  war.  Had  this  been 
done  in  England,  instead  of  Ministers  keeping  matters  in  their 
own  hands,  it  was  his  opinion  that  we  could  have  faced  this 
great  upheaval  much  more  effectively  than  had  been  the  case. 
Efficient  co-operation  of  the  industrial,  commercial,  financial, 
scientific,  transport,  and  labour  interests  with  the  Govern- 
ment would  have  enabled  our  enormous  resources  to  have 
been  brought  into  requisition  from  the  very  commencement 
of  the  war.  As  it  was,  after  twelve  months  of  war  we  were 
only  now  realising  what  proper  co-ordination  of  all  our  vast 
resources  might  have  accomplished ;  indeed,  the  difference,  so 
far  as  practical  results  were  concerned,  between  thorough 
organisation  and  the  reverse  could  scarcely  be  comprehended. 
It  was  unfortunate  that  the  services  of  men  who  had  led  the 
great  organisations  of  capital  and  labour  had  not  been  taken 
advantage  of  to  anything  like  (Jie  extent  they  should  have 
l)eeu.  Had  this  co-operation  between  the  various  organisa- 
tions existed,  it  might  have  been  possible  to  have  dealt  more 
effectively  with  the  problems  connected  with  the  supply  of 
the  necessaries  of  life,  which,  he  pointed  out  to  the  Govern- 
ment, would  not  only  constitute  the  chief  difficulty  in  carry- 
ing on  the  war,  but  would  be  the  main  factor  in  terminating 
the  struggle.  It  was  useless,  however,  dwelling  upon  the 
errors  of  the  past  which  could  not  now  be  altered,  and  the 
•  inly  object  in  referring  to  them  %vas  that  in  the  future  full 
advantage  might  be  taken  of  the  experience  pained  so  that 
the  vai5t  resources  of  the  nation  might  be  utilised  to  the  fullest 
extent.  At  the  end  of  hi.s  remarks  Sir  Chas.  Macara  gave 
the  following  summary  of  his  views  :  — 

1.  Tliat  harmonious  relationship  between  capital  and  labour 
iq  always  of  the  utmost  importance,  and  that  at  a  time  of 
great  national  crisis  it  is  supremely  so. 

2.  That  in  order  to  cope  with  euch  a  colossal  task  as  that 


by  which  the  Government  was  confronted,  the  task  would 
have  been  lightened  and  much  would  have  been  gained,  had 
they  at  once  enlisted  the  assislauce  of  experienced  industrial 
oigaJiisers,  and  co-ordinated  all  existing  organisations. 

3.  That  the  United  Kingdom  is  as  well  organised  as  any 
other  nation,  and  had  there  been  elVcctive  co-operation  of  the 
industrial,  commercial,  financial,  scientific,  transport,  and 
labour  interests  with  the  Government  from  the  commence- 
ment of  the  war,  the  position  in  every  respect  to-day  would 
have  been  vastly  better  than  it  is. 

4.  That  by  the  co-ordination  of  these  interests,  the  problems 
connected  with  the  supply  of  the  nece.s.saries  of  life,  and  with 
the  undue  raising  of  prices  of  commodities,  might  have  been 
coped  with  much  more  successfully  than  they  have  been. 

5.  That  the  rise  in  the  prices  of  commodities  has  undoubtedly 
been  the  main  factor  in  creating  industrial  unrest. 

6.  Tliat  the  only  object  in  calling  attention  to  the  errors 
of  the  past  is  that  we  might  profit  by  the  experience  gained, 
and  so  utilise  to  the  utmost  the  vast  resources  at  disposal. 

7.  That  the  interference  by  politicians  with  industrial  dis- 
putes is  to  be  strongly  deprecated,  often  leading  to  inconclu- 
sive settlements,  it  being  impossible  lor  them  to  have  the 
necessary  knowledge  of  the  intricacies  of  the  different  indu.s- 
tries  or  their  varied  conditions  of  working;  that  such  inter- 
ference only  engenders  bitterness  and  does  ultimate  harm. 

8.  That  thorough  organisation  of  both  capital  and  labour  is 
essential  to  the  smooth  working  of  the  industries,  and  that 
where  this  is  the  case,  disputes  are  generally  settled  by 
negotiations  between  the  parties  themselves. 

9.  That  disputes  frequently  ari.se  from  an  exaggerated  esti- 
mate of  the  return  on  capital,  and  that  schemes  for  ascertain- 
ing this  return  should  be  promoted,  as  exaggerated  views 
often  lead  to  unreasonable  demands. 

•10.  That  the  Industrial  Council,  which  was  appointed  by 
the  Government  in  1911,  and  which  is  composed  of  an  equal 
representation  of  capital  and  labour,  with  a  non-political  chair- 
man, has  not  been  utilised  since  the  outbreak  of  war,  that  no 
adequate  explanation  of  this  had  been  offered,  and  that  the 
valuable  report  of  its  inquiry  into  industrial  agreements  has 
not  been  made  use  of. 

11.  That  the  enforcement  Of  compulsory  arbitration  where 
large  bodies  of  men  are  concerned  is  an  impossibility,  and  that 
an  inquii^  into  the  merits  of  a  dispute  by  experienced  men 
representing  capital  and  labour,  and  the  publicity  given  to  its 
findings,  would,  together  with  public  opinion  generally,  supply 
the  only  effective  compulsion. 

12.  That  trade  union  hmitation  of  output  is  against  the 
best  interests  of  labom-. 

13.  That  official  representatives  of  labour  are  generally  men 
of  capacity  and  fairness,  deserving  of  the  confidence  of  the 
rank  and  file. 

14.  That  the  effect  of  the  war  upon  industries  has  been 
varied,  and  that  any  war  bonus  or  wages  advance  should  only 
be  granted  after  full  investigation  by  leaders  of  capital  and 
labour. 

He  had  endeavoured  to  deal  with  a  complex  problem  from 
the  standpoint  of  one  who  had  during  the  past  20  years  been 
frequently  place<l  in  the  difficult  position  of  having  to  preside 
over  conferences  of  masters  and  men  in  connection  with  dis- 
putes, while  occupying  the  position  of  President  of  the  Ma.s- 
ters'  Federation  during  that  period.  Whatever  success  might 
have  attended  this  work  was  mainly  attributable  to  being  able 
to  eliminate  personal  interests,  and  to  view  matters  solely 
from  the  standpoint  of  endeavouring  to  act  fairly  between  man 
and  man.  Prom  a.  wide  experience  he  had  come  to  the  con- 
clusion that  nothing  was  gained  from  strikes  and  lock-outs; 
that  the  leaders  of  capital  and  labour  had  exceptionally  heavy 
responsibilities,  and  that  industrial  peace,  especially  at  pre- 
sent, was  absolutely  essential.  Mistakes  and  the  difficulties 
they  caused  frequently  proved  to  be  blessings  in  disguise.  So 
far  as  the  British  Empire  was  concerned  the  greater  the  diffi- 
culties to  be  faced,  the  greater  was  the  energy  and  determina- 
tion to  overcome  them.  It  was  fervently  to  be  hoped  that 
such  an  arousing  was  now  taking  place  and  that  everyone 
was  being  made  to  feel  the  seriousness  of  the  situation,  and 
that  all  classes  must  be  prepared  to  take  any  sacrifices  that 
might  be  necessary  to  ensure  the  speedy  and  victorious  termi- 
nation of  the  unprecedented  struggle  in  which  we  and  our 
Allies  were  engaged  in  defence  of  freedom  and  civihsation. 
(Til  he  concluded.') 


Presidential  Address  to  the  Engineerinir  Section, 
by  H.  S.  Hele-Shaw,  F.R.S. 


(.Concluded  from  page  A'^'i.) 

Education. — A  sign  of  the  times  is  the  inclusion  of  an 
education  section  in  an  association  for  the  advancement  of 
science.  This  has  not  been  done  on  the  narrow  ground  of 
improving  the  teaching  of  science  in  schools,  but  because  it  is 
now  recognised,  and  this  none  too  soon,  that  the  whole 
problem  of  education  must  be  treated  in  a  scientific  manner. 

When  the  subject  of  engineering  education  is  mentioned  wo 
are  apt  to  think  only  of  the  training  of  such  engineers  as 
have  been  considered  in  a  recent  report  issued  by  the  Insti- 
tution of  Civil  Engineers,  and  to  exclude,  as  that  report  pur- 
posely does,  the  training  of  our  artisans  and  foremen.  We 
certainly  do  not  connect  the  idea  at  all  with  the  training  of 
the  artisan  himself.    As  a  matter  of  fact,  while  high  scientific 
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tiaiuiiig  of  the  professional  engineer  and  manufacturer  is  of 
vital  iuiportunce,  the  piopor  education  of  the  men  whom  he 
will  have  to  control  is  scarcely  less  so.  The  latter  education 
jiiay  not  be  of  the  same  kind,  but  it  is  just  as  vital  to  the 
country,  and  its  present  condition  is  a  serious  evil. 

One  of  the  most  humiliating  things  of  the  present  war  has 
been  the  mutual  relation  of  labour  and  capital  in  this  country 
in  what  is  probably  the  most  critical  period  of  our  history. 
I  will  say  mor=!  later  on  this  subject,  but  there  is  no  doubt 
the  subject  of  industrial  education  needs  earnest  consideration. 
Take  the  first,  the  education  of  the  professional  man— the 
class,  for  instance,  joining  such  institutions  as  the  Civil, 
Electrical,  or  Mechanical  Engineers ;  we  find  in  one  respect 
a  most  satisfactory  progress  as  to  what  is  insisted  upon  before 
such  men  are  allowed  to  join  one  of  these  bodies.  All  such 
institutions,  now  demand  technical  diplomas  or  University 
degrees,  and,  in  addition, ,  satisfactoi7  evidence  of  practical 
training.  But  to  prevent  injustice  to  the  man  who  may  be 
self-taught,  they  hold  examinations  conducted  by  recognised 
men  of  standing  in  scientific  and  technical  subjects.  Great 
as  this  progress  has  been  in  recent  years,  there  is  a  great  deal 
to  be  done.  In  the  first  place,  professors  and  teachers  of 
engineering  and  technical  subjects  have  to  deplore  the  miser- 
able previous  training  of  a  large  number  of  students.  It 
seems  still  to  be  a  common  idea  that  if  a  boy  is  rmable  to 
make  any  decent  progress  in  the  usual  school  subjects  he  can 
be  sent  to  a  technical  school  if  he  is  useful  with  his  hands, 
under  the  pathetic  impression  that  the  success  of  the  engineer 
depends  upon  his  hands  rather  than  upon  his  head ;  and  the 
first  year  or  two  at  a  technical  school  or  college  is  thus  taken 
up  w^ith  work  that  ought  to  be  done  at  a  secondary'  school. 
It  is  not  fair  to  put  all  the  blame  upon  the  school,  for  I  have 
known  students  coming  from  the  classical  side  of  such  a 
school  with  no  knowledge  of  science  and  very  little  of  mathe- 
matics who  have  taken  the  highest  places  in  the  engineering 
course,  and,  after  entering  their  practical  work,  rapidly  risen 
in  the  profession,  and  this  was  because  such  men  had  been 
well  trained  to  apply  their  minds  to  any  subject  and  had  a 
sound  foundation  upon  which  to  build.  This  only  shows  that 
a  good  student  will  always  rise  to  the  top,  and  does  not  prove 
that  the  present  school  system  is  the  best  for  an  average  boy 
or  makes  him  work  as  hard  as,  for  instance,  the  correspond- 
ing school  in  Germany  does.  A  large  number  of  thinking 
men  are  convinced  that  our  whole  education  system  seriously 
needs  reform.  I  say  this  not  merely  in  reference  to  scientific 
education  and  technical  training,  but  to  the  whole  attitude 
of  mind  of  the  young  of  all  classes  of  the  community  towards 
the  serious  work  of  life  when  they  leave  school.  In  the 
matter  of  education  and  its  bearing  upon  technical  training, 
we  have,  then,  a  good  deal  to  learn  from  Gerrnany.  There 
are  some  things  that  we  think  are  quite  as  good,  if  not  better, 
in  this  country,  but  there  is  no  reason  why  we  should  not 
try  to  find  a  way  to  adopt  the  better  features  of  education 
from  our  enemy,  and,  while  retaining  independence  of  thought 
and  originahty,'  inculcate  firmer  discipline,  for  there  is  surely 
a  happier  medium  in  this  matter. 

I  see  in  the  reixirt  above  alluded  to  there  is  a  great  diverg- 
ence of  opinion  concerning  the  wage-earning  value  of  highly 
technical  students.  Here,  again,  is  a  matter  which  in  itself 
is  worth  a  very  careful  discussion.  The  question  depends  first 
upon  the  student  himself,  next  upon  the  kind  of  training  he 
has  had,  and  then  upon  the  nature  of  the  work  he  is  expected 
t<5  do.  The  blame  in  not  getting  the  best  results  from  a  well- 
trained  student  is  very  often  due  to  the  employer,  and  our 
Section  might  do  something  to  bring  professors  and  employers 
into  closer  touch,  and  both  employer  and  professor  may  have 
something  to  learn  from  each  other. 

In  leaving  this  subject  I  cannot  help  pointing  out  what 
important  continuation  schools  are  to  be  found  in  the  meet- 
ings and  discussions  of  the  younger  members  of  various  engi- 
neering societies  and  how  much  a  young  engineer  learns  in 
the  preparation  of  a  paper.  Anyone  who  is  accustomed  to 
take  th**  chair  at  such  meetings  will  bear  witness  to  the 
excellent  outlay  of  money  represented 'by  the  award  of  prizes 
and  medals  for  such  work  Many  men  to  my  knowledge  have 
got  jobs  through  thus  showing  acquaintance  with  a  special 
8ul)iect  or  oriL'inality  of  thought. 

Rcgcnrch. — If  there  is  one  thing  more  than  another  ■which 
the  British  .^ssociatio^  can  be  congratulated  upon,  it  is  the 
work  which  it  has  done  in  tlie  matter  of  research.  To-day 
there  is  a  more  general  recognition  of  the  importance  of 
research,  and  the  recent  institution  by  the  Government  of  a 
Ooramitt<.'c  for  tlie  organisation  and  development  of  scientific 
and  industrial  research  is  the  latest  indication  that  the  nation 
is  beginning  to  realise  its  importance. 

Sf>  far  from  all  this  making  <iur  work  le.ss  neccs.sary,  there 
is  nil  the  more  reason  why  we  shonld  have  a  permanent  Com- 
mittoo  of  Keflearch.  because  one  of  the  intentions  of  the  new 
rioverninent  Committee  is  to  iitiliee  the  n\ost  efTertive  institu- 
tioiig  and  investigators  available,  and  the  stateniont  is  made 
that  one  of  the  objects  of  the  Government  Research  Coni- 
niittee  is  to  select  and  co-ordinate  rather  than  originnt<>,  and 
that  one  of  its  chief  functions  will  Ix-  the  prevention  of  over- 
lapping between  institutions  and  individuals  engaged  in  re- 
Honrch.  It  is  more  iniportiint  than  over  that  the  British 
Association  work  in  research  should  go  on.  as,  since  its  nieni- 
jx-rs  are  drawn  from  all  parts  of  the  tiritish  Empire,  its 
inflnenee  should  ho  correspondingly   great. 

Another  reaeon  for  research  being  a  subject  of  n  permanent 
6ub<onamitt»e   is  that  suggeetions   for   now  work  arc  luoro 


likely  to  be  matured,  and  work  of  an  advisoi-y  nature  made 
more  practical,  than  is  possible  at  one  annual  meeting, 

One  more  reason  is  that,  although  we  have  made  some  pro- 
gress, we  are  still  far  behind  Germany  in  the  organisation  of 
resear'ch.  There  is  no  doubt  that  our  students  and  scientific 
men  are  quite  capable  of  conducting  researches,  but  the  train- 
ing for  this  is  like  the  training  for  the  officers  of  an  army  :  it 
cannot  be  done  hastily;  and,  indee<l,  men  themselves  cannot 
be  obtained  for  this  purpose  without  years  of  preparation.  All 
such  work  must  be  done  as  a  factor  in  the  reorganisation  of 
our  manufacturing  and  commercial  resources  in  the  great 
struggle  that  lies  before  us. 

There  is  one  subject  which  affects  both  education  and  re- 
search, and  might  be  reported  on  by  our  Conuoittee.  It  is 
very  larely  that  a  profess<ir  is  both  a  good  teacher  and  gifted 
with  the  power  of  original  research.  Even  when  a  professor 
or  lecturer  is  so  gifted,  however,  it  is  almost  impossible  for 
a  man  to  devote  himself  properly  to  research,  and  at  the  same 
time  undertake  the  duties  which  are  attached  to  a  profes- 
sorial chair.  Why  not  face  this  subject  boldlj-,  even  relieve 
the  bad  lecturer  (there  are  men  w'ho  admit  their  failure  in 
this  respect)  of  a  certain  amount  of  his  work,  provided  he  is 
doing  well  in  research;  or  for  the  man  who  can  do  bnth  W'ell, 
see  that  he  not  only  has  efficient  assistance,  but,  even  more, 
that  he  is  given  the  opportunity  of  devoting  long  pei'iods  (for 
instance,  alternate  years)  entirely  to  research. 

Thei'e  are  numerous  other  questions  which  would  come  up 
under  this  heading,  and  which  could  be  usefully  dealt  with 
by  our  Committee. 

One  more  subject  that  we  might  consider  is  a  better  differ- 
entiation of  researches  on  purely  industrial  work,  such  as  are 
often  of  a  most  profitable  nature  to  the  professor  or  research 
student,  and  those  which  are  of  a  purely  scientific  character. 
While  it  is  only  right  that  every  .successful  research,  even  if 
conducted  at  the  expense  of  a  public  body,  should  bring  solid 
return  as  well  as  fame  to  the  worker,  some  steps  should  be 
taken  as  to  the  fair  and  equitable  distribution  of  the  proceeds.  I 
see  that  one  of  the  proposals  of  the  new  Research  Committee  is 
that  discoveries  by  institutions,  associations,  bodies  or  indivi- 
duals in  the  course  of  researches  aided  by  public  money  shall 
be  "made  available  under  proper  conditions  for  the  public 
advantage."  If  the  discovery  is  patentable,  I  assume,  it  would 
lie  protected  at  home  and  abr<iad.  unless  we  wish  to  spend 
juiblic  funds  as  much  for  the  benefit  of  foreign  trade  rivals 
as  for  ourselves.  This  is  one  of  the  many  matters  in  connec- 
tion with  which  a  British  .\ssnciation  Committee  might  from 
its  cosmopolitan  character  render  gi'eat  service. 

Sfondardi^ntion  and  ihe  Metric  and  Dccimjil  System. — In  the 
report  of  the  Decimal  As.sociation  last  April,  the  hope  is 
expressed  that  one  of  the  changes  for  the  better  arising  from 
the  war  will  be  a  reform  of  our  weights  and  measures.  No 
class  of  the  community  woidd  be  affected  more  clo.sely  than 
the  engineer,  and  engineers  cannot  fail  to  be  interested  in  the 
question  as  to  whether  the  general  and  immediate  adoption  of 
the  metric  system  would  or  w'ould  not  be  a  valuable  means  of 
assisting  British  firms  in  their  competition  with  Germany  and 
.\ustria,  in  countries  where  that  system  is  in  vogue.  Although 
ii  is  very  unlikely  that  a  wholesale  change  is  imminent,  it  is 
certain  that  the  meti'ic  system  is  gradually  spreading,  and  in 
the  United  States  and  Au.-i'tralia  very  strong  forces  are  on  f(X)t 
to  bring  about  a  change  to  that  system.  The  British  Associa- 
tion has  over  and  over  again  had  the  subject  before  it.  and 
<iur  Committee  might  be  of  service  in  making  a  report  on  the 
present  state  of  the  matter. 

One  thing  is  certain  :  the  Committee  might  he  of  a.ssistance 
in  recommendations  which  would  bring  into  line  all  British 
engineers  in  duplicating  tenders  for  countries  which  have  the 
metric  system. 

Coming  to  standardisation,  here  we  have  more  ground  for 
satisfaction.  The  Engineering  Standards  Conimittee  during 
the  last  ten  years  has  done  a  work  which  is  quite  equal  to 
that  in  any  other  country,  of  completing  standardisation  of  all 
important  matters  in  engineering,  and,  moreover,  has  .'secured 
the  recognition  of  these  standards  in  all  public  contracts.  .\s 
giving  some  indication  of  the  range  of  this  work,  it  may  \t« 
said  that  theiT  arc  more  than  60  connnittees  for  <lealing  with 
every  conceivable  engineering  matter,  from  bridges,  ships, 
and  locomotives,  down  to  electric  lamps,  (^ne  of  the  last  <if 
these  committees,  dealing  with  automobiles,  has  11  sub- 
committees, many  of  which  have  already  completed  their 
work.  It  is  almo.st  impos.Hible  to  do  justice  to  the  extraordi-  .. 
nary  achievement  of  bringing  order  out  of  what  was  apiiar-  ■ 

entfy  hopeless  chaos  and  to  the  benefit  to  the  British  engineer- 
ing industry  of  this  work,  largely  due  to  the  energetic  S<><mi'- 
tary,  Mr.  fx^slie  Robertson.  We  may  tu.'itly  pride  nui-selves  that 
this  Section  was  a  pioneer  of  standardisation  by  takint'  \\]i  the 
suliject  of  small  screws,  its  W(U"k  being  taken  over  ullinuit<dy 
by  the  Standaixlisation  C/<unniitte<>. 

I'here  is  yet  work  to  be  diw-?,  however,  and  oiu^  matter  of       t| 
great  imi)ortanee   would   be   to   get  a   universal   .'itnndnni   of       '■> 
temperature  for  instruments  of  measuri-mcnt  other  than  zrro. 
A   temperature,  for   instance,   of   about  <VJ  deg     l^ihr.   would 
make  steel  rods'  measures  more  practically  workable  than  at 
present. 

In  connection  with  the  subject  of  temperature  and  standardi- 
sation, I  recently  came  nenws  n  statement  by  the  General 
Secretary  of  the  Internationnl  Ele<'tnite<'hnical  Gommission 
{JntiTiial.  .Tanuary.  101.'))  that  the  wimt  of  uniformity  in  the 
rating  and  testing  of  electrical  innchinery  has  b<>en  a  (H'Hous 
evil,  and  he  goes  on  to  eay  :  "The  Gennan  etnudardiBotion 
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ales,  for  instance,  which,  through  well-organised  and  coui- 
m.  bined  effort  on  the  part  of  the  (Jerman  makers,  had  previous 
■■  to  the  w-ar  become  widely  recognised  on  the  Continent  of 
IP  Eurojie  ae  well  as  in  many  coimtries  to  which  British 
f  machinery  is  exported,  by  permitting  a  higher  teuiperatuie 
rise  than  is  considered  good  technical  practice  in  Great  Britain, 
certainly  have  not  assisted  the  British  maker  in  foreign 
markets." 

Exhibitions  and  Museums. — In  recent  years  a  large  number 
of  commercial  exhibitions  have  been  held  of  all  branches  of 
machinery,  and  it  is  satisfactoi-y  to  note  that  one  of  the 
features  of  such  exhibitions  has  been  the  holding  of  scientific 
lectui-es,  and  the  inclusion  of  the  exhibition  of  scientific  instru- 
ments and  apparatus,  and  also  exhibits  showing  the  relation 
of  scientific  experiments  to  engineering  work.  In  some  of 
the  privately  organised  exhibitions  with  which  I  have  been 
associated,  the  scientific  men  have  been  invited  to  take  part 
when  the  general  lines  had  been  settled  on  which  the.exhibi- 
tions  were  to  be  run,  and  thus  we  had  comparatively  little 
influence.  I  have  thought  from  time  to  time  that  it  would 
bo  well  if  a  permanent  committee  of  such  a  body  as  the 
British  Association  existed,  which  could  exert  more  direct 
influence,  chiefly,  of  course,  by  reports  and  recommendations. 
The  managers  and  organisers  of  such  exhibitions  would  value 
assistance  of  this  kind,  and  in  return  would  listen  to  sugges- 
tions which  might  materially  add  to  the  scientific  value  of 
euch  an  exhibition.  I  know  from  experience  that  a  British 
exhibition  is  a  most  important  means  of  promoting  British 
industry,  for  the  number  of  inquiries  that  come  from  all  parts 
of  the  counti-y  and  from  all  parts  of  the  world  show  how 
much  interest  well-organised  exhibits  arouse  and  what  long 
distances  people  will  travel  to  attend  such  an  exhibition.  A 
machineiy  exhibition  was  to  have  been  held  in  London,  the 
date  of  the  opening  a  week  or  two  after  the  date  at  which  the 
war  began,  but  was.  of  course,  not  held.  This  exhibition  was 
to  have  been  Anglo-Dutch,  and  though  organised  by  private 
enterprise  was  even  in  advance  bringing  in  touch  the  con- 
sumers and  manufactm-ers  of  the  tw-o  countries.  The  Bcunia 
Journal  quoted  recently  an  American  magazine  in  which  the 
writer  was  advocating  the  support  of  a  permanent  commercial 
museum  for  industrial  purposes,  and  this  is  what  he  said  : 
"We  produce  a  surplus  of  manufactui'es  that  must  be  sold. 
Our  manufactured  exports  have  about  doubled  in  ten  yeai's — 
in  truth  a  cause  for  satisfaction,  and  yet  we  have  not  accom- 
plished enough.  .  .  .  We  have  only  made  a  beginning,  con- 
sidering what  we  can  do  and  wiU.  be  forced  to  do  in  the 
future.    .    .    .   Manufacturers   must   compete    with   old-estab- 

Ilished  nations  in  the  market  they  seek  to  invade."  It  is  no*6- 
worthy  that  this  museum,  which  is  really  a  permanent 
exhibition,  is  a  very  complete  organisation,  containing  amongst 
other  things  science  laboratories. 
It  is  sad  to  think  that  the  great  hopes  held  out  of  the 
'  luiperial  Institute  by  the  President  of  this  Association,  Sir 
Frederick  Abel,  at  the  meeting  held  in  Leeds  in  1890,  have 
not  been  altogether  fulfilled.  Tlie  President  expressed  the 
lielief  that,  amongst  other  objects,  the  Institute  would  com- 
bine "  the  continuous  elaboration  of  systematic  measures  tend- 
ing to  stimulate  progre.ss  in  trades  and  handicrafts,  and  to 
foster  the  spirit  of  emulation  amongst  the  artisan  and  indus- 
trial classes."  It  may  be  a  very  fitting  time  to  bring  forward 
the  whole  question,  because  it  has  often  hapjjened  that  an 
excellent  scheme  which  has  somewhat  languished  has  upon 
its  revival  at  a  later  time,  when  its  importance  was  better 
realised,  been  crowned  with  success. 

Another  matter  which  might  be  considered  is  the  question 
of  departmental  museums  at  the  technical  schools  and  univer- 
sities throughout  the  counti-y.  The  organisation  of  these  is 
simply  a  matter  for  the  enterprise  of  the  individual  professor 
in  each  department.  The  museums  in  the  engineering  depart- 
ment of  the  colleges  with  which  I  have  been  associated  were 
very  much  appreciated  by  the  students,  who  constantly  were 
the  means  of  securing  fresh  specimens,  and  after  they  had 
left  the  coUege  continued  to  contribute  articles  of  great 
interest,  such  as  fractures,  corrosions,  boiler  plates,  mrtdels, 
etc.  This  matter  might  be  handled  in  a  much  nxire  syste- 
matic manner,  and  possibly  a  report  from  our  Committee  with 
a  recommendation  to  the  proper  quarters  would  be  of  use. 

Patents  and  Patent  Laws. — This  subject  is  well  worthy  of 
the  consideration  of  the  proposed  committee  since  progress  in 
engineering,  certainly  on  the  mechanical  and  electrical  sides, 
is  largely  dependent  upon  invention,  which  is  not  likely  to  be 
seriously  undertaken  without  adequate  protection,  not  entirely 
for  the  inventor,  but  also  for  those  who  really  make  the 
invention  practical  by  means  of  capital  and  business  support. 
A  great  deal  of  nonsense  is  talked  and  written  about  inventors, 
as  if  they  were  a  special  class  of  being,  generally  mad  and 
always  impo.ssible.  Some  inventors  are  both,  but  the  fact  is, 
most  engineers  spend  their  hves  seeking  new  ideas  and  devis- 
ing new  methods  of  carrying  them  out;  in  short,  in  inventing. 
It  is  of  the  greatest  importance  that  every  step  should  be 
taken  to  encourage  sound  invention  and  to  see  that  anything 
of  value  is  secured  for  this  country.  The  foundation  of  the 
Munitions  Invention  Panel  is  a  step  in  the  right  direction, 
.Tnd  will,  doubtless,  be  followed  later  on  by  Government  Com- 
mittees for  peace  inventions.  Such  committees  or  Govern- 
ment departments  dealing  with  various  industries  will  be 
assisted  by  suggestions  from  a  body  like  this.  Colonial  patent 
laws  are  all  different,  and  differ  from  those  of  the  Mother 
Country.  It  would  be  a  splendid  thing  if  we  could  bring  about 
a  coBference  leading  to  unification  of  these   diverse  patent 


laws  and  have  one  comprehensive  patent  law  for  the  whole 
Empire. 

There  are  many  other  matters;  for  instance,  the  question 
of  extending  the  time  of  secrecy  in  the  provisional  patent. 
For  many  important  patents  the  close  time  allowed  is  not 
enough.  Another  is  one  in  which  the  German  system  has 
certain  advantages,  viz.,  in  having  two  classes  of  patents.  One 
of  these  is  the  patent  "proper,"  which  is  only  granted  after 
the  most  severe  search  and  criticism,  and  holds  the  usual 
period  when  granted.  The  other  is  a  secondary  patent  granted 
for  the  shorter  term  of  five  years,  and  is  given  for  one  of 
the  hundred  and  one  minor  improvements  and  devices  which, 
though  of  real  value,  only  constitute  small  modifications  in 
detail  and  not  new  applications  of  principle. 

The  suspicion  of  injustice  to  the  British  and  other  foreign 
applicants  by  the  German  Patent  Office  is  to  a  great  extent, 
if  not  altogether.  unfounde<l.  The  German  system  of  demand- 
ing that  some  definite  principle  is  applied  to  produce  some 
definitely  new  effect,  might  to  some  extent  be  foUovi'ed, 
especially  in  view  of  the  constant  accumulation  of  pubUshed 
devices)  some  patented  and  others  not. 

Organisation. — ^This  is  by  far  the  most  important  question 
of  any  I  have  raised,  and  practically  embraces  the  others. 
To  organise  is  to  "arrange  or  constitute  interdependent  parts, 
each  having  a  special  function,  act,  ofiice,  or  relation  with 
respect  to  the  whole."  If  we  accept  this  definition,  as  we 
must,  there  is  no  question  as  to  the  all-important  nature  of 
organisation,  for  you  will  notice  there  are  two  outstanding 
things.  The  first  "interdependent  parts";  and  the  second 
their  "relation  to  the  whole."  Thus  the  subject  of  organisa- 
tion really  includes  the  whole  of  industry. 

When  we  come,  however,  to  these  interdependent  parts  and 
their  relation  to  the  whole,  it  is  there  that  we  find  the  weak 
joint  in  the  ai-mour.  It  is  in  this  respect  that  Germany  can 
teach  us  a  striking  lesson  in  the  arrangement  of  these  mter- 
dependent  parts  with  respe<!t  to  the  whole.  Prom  the  top 
to  the  bottom  the  whole  forces  of  their  industries  are  so 
thoroughly  organised  that  they  get  all  that  is  humanly  pos- 
sible out  of  the  various  factors.  I  do  not  limit  this  merely 
to  the  wonderful  organisation  of  any  works,  like  Krupps,  or 
the  Deutsche  Maschinenfabrik,  or  hundreds  of  other  works, 
but  I  include  the  organisation  of  all  the  Government  depart- 
ments, together  with  the  banks,  the  railways,  and  the  ship- 
ping, so  that  every  faciUty  is  afforded  for  the  woidd  commerce 
of  the  German  Empire. 

Taking  only  one  of  these  details,  I  remember,  when  the 
battle  of  the  Manchester  Ship  Canal  was  being  fought,  what 
facts  came  out  as  to  the  diflioulties  in  the  transhipment  and 
handling  of  goods.  The  late  Mr.  Alfred  Holt,  for  instance, 
was  one  of  the  most  earnest  in  pointing  out  that  the  want 
of  co-operation  and  organisation  in  getting  goods  from  our 
manufacturing  centres  was  adding  largely  to  their  cost,  and 
actually  exceeded  the  cost  of  transporting  these  goods  across 
the  ocean.  In  Germany,  on  the  other  hand,  the  Government 
steps  in,  and  by  means  of  sjjecial  differential  rates,  gives  the 
manufacturer  every  facility  and  the  lowest  possible  rates  for 
obtaining  raw  material,  and  delivering  the  finished  goods  to 
all  parts  of  the  world.  It  was  this  organisation  that  not  only 
rendered  Germany  so  formidable  a  rival  in  times  of  peace, 
but  makes  her  so  powerful  in  war. 

This  co-ordination  in  Germany  is  carried  out  in  eveiy  indus- 
try in  a  way  we  generally  have  little  idea  of.  For  instance, 
the  other  day,  at  a  deputation  to  the  Government,  Mr.  Eunci- 
Bian  remarked  that  the  difficulty  of  connecting  tlie  manufac- 
turers with  the  commercial  staffs  in  this  country  is  deep 
seated,  but,  perhaps,  not  altogether  incurable.  Further,  that 
the  manufacturer  must  realise  what  he  can  get  from  the 
universities,  and  the  university  must  know  what  the  works 
require.  Dr.  Poster,  the  treasurer  of  the  Chemical  Society, 
also  said  that  "  the  Germans  are  so  imbued  with  the  need 
of  pursuing  modern  and  efScient  methods  of  education,  in 
applying  science  to  industry,  that  they  hold  in  contempt  a 
country  which  notoriously  neglects  such  processes " ;  and  he 
attributed  this  contempt  as  partly  contributory  to  their  cheer- 
fulness in  entering  into  the  war  with  us. 

Now  while  these  remarks  are  undoubtedly  true,  they  are 
only  a  part  of  the  truth.  The  evil  is  far  wider  than  in  any 
special  application,  for,  as  the  German  knows  jierfectly  well, 
there  are  innumerable  individual  cases  of  organisation  in  this 
country  of  equal  efficiency  to  any  in  his  country,  and  he  is 
glad  enough  to  learn  from  special  cases. 

I  do  not  believe  the  Germans  despise  us  for  our  want  per  se 
of  the  application  of  science  to  industry.  I  do  not  think  they 
have  much  reason  to;  but  what  they  do  despise  us  for  is  the 
want  of  co-ordination,  which,  I  'venture  to  say,  amounts  to 
positive  slackness,  which  they  are  keen  enough  to  observe 
permeating  the  whole  of  this  country.  They  see  different 
sections,  instead  of  being  united  for  a  common  end,  quarrelling 
with  each  other,  filled  with  mutual  suspicion  and  distrust, 
with,  apparently,  no  common  bond  of  union,  and  whereas 
the  German  is  proud  of  the  Fatherland,  he  sees  in  this  country 
large  numbers  who  seem,  either  through  self-consciousneMor 
ignorance,  to  be  ashamed  to  mention  the  subject  of  the  British 
Empire,  or,  what  is  worse,  to  acknowledge  that  any  love  of 
their  country  is  or  could  be  a  mainspring  and  incentive  to 
strenuous  effort. 

The  other  day.  Field  Marshal  von  Moltko  stated,  and  there 
is  no  reason  to  disbelieve  him,  that  great  as  was  the  shortage 
of  ammunition  and  shells  before  the  war,  the  enormous 
demand   far  exceeded  all  expectation,  and  Germany   found 
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liersflf  for  a  time  in  the  same  plight  as  her  enemies,  but  he 
lurther  stated  that  Germany's  emergence  "from  this  dan- 
(<erous  position  was  largely  due  to  the  extraordinary  organisa- 
tion, which  included  not  merely  the  adaptation  of  their  factories 
for  munition  paiposee,  but  capacity  for  work  vf  the  people, 
and  the  patriotic  spirit  of  the  German  ivorkmeii." 

This  brings  me    to  consider   what   is    probably    the    most 
serious  feature  in  our  national  life  t<i-tlay,  w'hich  I  have  already 
alluded  to  under  the  heading  of  education,  viz.,  the  relation 
of  employer  and  workman.    It  is   hopeless,  as  long  as  such 
ideas  prevail  as  seem  to  do  at  present,  to  think  of  any  sound 
organisation  of   our  industrial  system  taking  place,    because 
the  interdejiendent  parts  are  not  arranged  (and  can  never  be 
arranged  until  we  change  radically)  with  respect  to  the  whole. 
Now  as  one  who  has  served  an  apprenticeship,  who  has  taken 
bis  money  weekly  from  a  tin  box  with  hundreds  of  other  men, 
who  has  "been  a  member  of  the  Amalgamated  Society  of  Engi- 
neers (in  fact,  was  working  as  an  engine  fitter  when  a  Whit- 
worth  scholarship  made  a  college  career  possible),   I  am  the 
last  man  to  put  this  evil  down  entirely  to  the  working  man.    I 
know,  individually,  he  is  just  as  capable  of  patriotism  as  any 
other  class.     Get  him  by  himself,  even  the  men  whose  strikes 
have  caused  such  despondency  in  the  minds  of  our  Allies,  and 
who   have   seriously   jeopardised    the   very   existence    of    the 
country,  and  you  will  find   (except  in   the  sort  of  case  to  be 
found  in  all  classes  of  society),  that  he,  as  an  individual,  is 
willing   to  make  sacrifices,   and  if   necessary   to  give  himself 
for  his  country.    The  truth  is  that  the  canker  which  is  eating 
the  heart  out  of  our  industrial  life  is  due  to  an  entirely  wrong 
attitude   of    mind.      For   instance,    however   much    we    may 
sympathise  with  men  who  see  a  loss  of  employment  in  the 
introduction  of  labour-saving   machines,   some   means  should 
be  found  by  which  they  can  share  the  benefits  to  the  State 
and  to  their  employers  by  the  introduciion  of  such  machines. 
I  should  like,  if  I  had  time,  to  say  something  about  the  mar- 
vellous organisation  of  the  Ford  motor-car  works  in  America, 
and  how  it  has  given  the  men  a  share  in  the  returns  of  a  great 
industry,   and  thereby  induced   them  to  work  in  a  way  that 
has  enriched  themselves,  their  employers,  and  their  country. 
We  have  many  splendid  examples  of  this  co-operation  in  this 
country.     For   instance,    Messrs.   Allen,   of  Bedford.     Again, 
the  employment  of  women  in  the  engineering  industries  has 
taken  place  in  many  directions  owing  to  the  war.     The  works 
with  which  I  am  associated  could  not  have  undertaken  much 
munition  work  without  it.     Some  steps  should  be  devised  by 
which  this  avenue  of  industry  is  not  closed  to  w-omen   after 
the   war,    while  justice  is   .secured  for  the  men  alongside  of 
whom  they   are  working,  and  from  whom  they  are  in  many 
instances  learning  mechanical  skill.     Again,  the  questions  of 
piecework  and  overtime  must  be  seriously  considered  by  the 
State,  and   not  allow'ed  to   become  the   subject  of  disastrous 
disputes.    Once  more,  there  is  the  question  of  a  standard  wage. 
It  is  against  the  eternal  laws  of  Nature  to  try  and  keep  living 
beings  at  one  dead  level  of  equality  and  merit — i.e..  it  is  against 
the  law  of  the  survival  of  the  fittest.    The  trade  unions  have  a 
great  opportunity  of  placing  their  country'  and  themselves  in 
a  leadihg  position  amongst  nations  if  they  will  courageously 
grapple  with  a  great  problem  by  recognising  degrees  of  merit 
and  corresponding  degrees  of  payment.     These  are  a  few  of 
the  many  matters  which  must  be  dealt  with  in  the  imme- 
diate future. 

The  matter  of  labour  disputes  is  so  serious  as  to  demand 
plain  speaking.  It  must  be  admitted  that  there  are  many 
employers  and  companies  which,  to  satisfy  tbem.selves  and 
their  shareholders,  extort  the  largest  possilile  dividends  and 
pay  the  smalle.st  possible  rate  of  W'ages,  and  do  so  apparently 
without  the  .slightest  idea  that  the  men  and  boys  under  them 
are  capable  of  education  and  personal  influence.  Can  it  be 
wondere<],  then,  that  men  under  these  conditions  are  willing 
enough  to  listen  to  the  orator  who  merely  appeals  to  their 
fighting  instincts  and  join  in  the  game  of  grab  as  against  the 
employer?  On  the  other  hand,  strikes  have  occurred  when 
employers  have  honourably  carried  out  their  obligations  and 
imdertakings,  and  the  men  have  shamefully  departed  from  an 
agreement  made  by  their  chosen  leaders,  throwing  over  flu- 
leaders  the  moment  they  have  fancied  it  to  their  own  selfish 
intere.sts  to  do  .so  and  without  a  single  thought  of  their  duty 
to  the  community  as  a  whole. 

We  have  recently  seen  the  Prime  Minister  and  other  lead- 
ing statesmen  struggling,  sometimes  in  vain,  to  bring  large 
liodii'K  of  men  to  a  reasonable  state  of  mind.  Is  not  this  (and 
1  speak  without  the  .slightt'st  reference  to  party  questions)  a 
case  of  nemesis  overtaking  ns  for  having  in  so  many  cases 
pandered  to  the  selfish  inHtiwts  of  large  bodies  of  men  in  order 
to  («■(  lire  their  votes,  instead  of  sternly  telling  them  unpalat- 
able truths? 

'IIkmo  was  recently  an  intensely  interesting  article  by  the 
late  Professor  Friedrich  Paulson,  previously  Professor  of 
Philow>pliy  in  Berlin  TJniverflit^',  published  in  the  Eduralinnnl 
Review  of  New  York.  In  thi.s  article,  the  subject  of  which 
was  "old  and  new  fa.sliioned  notions  about  education."  lie 
fK)int<!d  out  that  the  whole  of  oiir  educational  system  was 
Koing  wrong,  and  that  we  could  not  escape  the  conviction  that 
a  feiidrncy  towards  weakness  and  edeminney  was  its  chief 
trait.  His  three  mott<K'»  w<'re  :  T/earn  to 'obey ;  learn  to 
apply  vourwlf;  learn  to  reiiress  and  overcome  desires:  and  lie 
reiiia'-ked  witli  great  truth  iindiT  (be  first  liendiiig  :  "  lie 
who  liiiH  not  Iriiriied  to  do  (his  in  childhiKid  will  have  great 
difficulty  in  learning  it  in  later  life;  be  will  rarely  get  beyond 


the  deplorable  and  unhappy  state  that  vacillates  between  out- 
ward submission  and  uproarious  rebelUon."  Is  not  one  of 
the  first  things  the  reform  of  our  educational  system  ? 

The  other  day  a  writer  in  the  Spectator  said  with  great 
truth  that  "  what  Great  Britain  is  suffering  from  acutely  and 
dangerously  at  the  present  time  is  the  absence  of  discipline," 
and  a  neutral  writer  in  the  Times  remai'ked  as  follows:  "The 
uniformity  of  German  efl'ort,  due  doubtless  to  their  myriad 
well-organised,  machine-like  minds,  though  it  renders  them 
excessively  tiresome  people  to  dwell  among  in  peace  time, 
enables  their  Government  to  extract  every  ounce  of  energy 
in  the  conduct  of  a  war."  He  further  went  on  to  say  that 
the  British  Empire  "could  not  have  been  created  by  minds 
like  these,  but  it  should  not  be  forgotten  that  in  the  concen- 
tration necessary  to  national  effort  in  a  struggle  like  this  the 
German  system  of  self-subservience  to  the  State  has  enormous 
advantages." 

One  of  the  tasks  to  which  the  British  .Association  might 
bend  its  energies,  with  the  greatest  benefit  to  the  country,  is 
to  bring  about  a  reform  of  our  educational  system,  so  that 
wh8e  we  do  not  kill  individual  enterpri.se  and  freedom  of 
thought,  which  have  contributed  so  largely  to  the  political 
organisation  and  constitution  of  the  British  Empire,  of  the 
value  of  which  we  have  had  such  wonderful  evidence  from 
our  colonies  and  dependencies  during  this  war,  we  seek  to 
implant  in  the  minds  of  young  and  old  those  ideas  of  discipline 
and  service  to  the  State,  the  want  of  which  so  seriously 
threatens  the  succe-ssful  organisation  of  our  industrial  life. 

Conclusion. — In  bringing  my  address  to  a  close,  I  hope  I 
have  made  it  clear  that  I  have  had  throughout  a  practical 
object.  Expressed  briefly,  it  is  that  the  service  of  every 
agency  is  wanted  for  definite  work  at  this  crisis,  both  in  the 
actual  war,  and  afterwards  in  the  war  of  industn'  which  will 
be  waged  with  equal  intensity  in  peace  time.  The  British 
.'Association  cannot  be  said  to  have  undertaken  as  a  whole  a 
work  of  this  kind,  yet  one  finds  a  general  desire  on  the  part 
of  every  member  that  something  should  be  done.  With  this 
object,  I  communicated  with  the  President,  and  found  that 
both  he  and  such  of  the  officers  as  could  be  got  into  touch  with 
were  in  entire  sympathy  with  the  general  proposal,  and 
advised  that  our  section,  like  that  of  Economics,  should  start 
at  once  with  a  committee  on  the  subject.  I  have  great  hopes 
that  such  a  committee  will  be  formed,  but  I  have  no  hopes 
of  either  our  own  sub-committee  or  the  committee  of  the 
Association  as  a  whole  doing  any  good,  \inle.ss  they  are  pre- 
pared with  definite  suggestions  and  advice  which  cannot  be 
ignored  and  put  aside.  I  have  not  the  slightest  faith  in  the 
mere  formation  of  a  committee  which  will  content  itself,  let 
us  say,  with  the  mere  offer  of  its  services,  even  to  a  Govern- 
ment department,  and  the  mere  pious  expression  of  certain 
opinions.  If  a  committee  does  not  want  to  become  ridiculous, 
it  must  show  that  it  is  in  earnest.  To  show  that  it  is  in 
earnest  it  must  take  care  that  its  reports  have  a  practical 
object,  can  be  at  once  grasped  by  overworked  Ministers  and 
officials,  and  are  of  real  value.  Fortunately,  the  British  .Asso- 
ciation is  a  powerful  body  with  great  traditions,  and  will  be 
listened  to  if  such  work  is  carefully  and  energetically  done. 

W'e  can  at  least  congratulate  ourselves  that  whatever  the 
evils  of  the  war,  the  country  as  a  whole  has  been  moved  from 
its  usual  attitude  of  self-complacency,  and  that  the  numerous 
new  departments  and  organisations  are  showing  a  desire  to 
utilise  evei"y  force  and  agency  for  the  service  of  the  State, 
and  to  grapple  with  the  great  problem  of  its  more  efiicient 
organisation.  It  w'ill  be  no  small  work  of  a  British  Associa- 
tion committee  if  it  can  supply  sound  ide.as  and  recommenda- 
tions on  the  many  thorny  problems  which  must  be  solved. 
We  cannot  all  of  us  be,  as  so  many  would  like,  in  the  fighting 
line,  either  in  France  or  the  Dardanelles,  but  we  shall  be  just 
as  deserving  of  contempt  as  those  who.  having  had  the  opixir- 
tunity  of  service,  have  shirke<l  their  ivsponsihilities,  or  the 
giving  up  of  their  sons,  and  are  even  thinking  of  the  war  as 
a  matter  of  personal  gain,  either  in  pur.se  or  reputation,  if  we 
content  ourselves  with  mere  offers  of  service,  and  having,  as 
we  think,  shelved  re.s|>ousibility  by  leaving  initiative  to  others, 
we  pass  along  our  way  sheltering  ignobly  behind  those  men 
and  women  who  are  doing  their  duty  to  their  country. 

Prof.  Unwin.  who  moved  a  vote  of  thanks  to  Dr.  Ffele- 
Rhaw.  remarked  that  a  great  deal  of  the  presidential  address 
had  touched  on  the  question  of  engineering  education.  Pro- 
gress had  l>(>en  made.  (~)ne  remembered  days  when  it  was 
an  absolute  disadvantage  for  a  young  man  going  into  engi- 
neering to  have  had  an  <^lucation  of  any  kind.  They  were 
petting  past  that  now.  but  were  not  yet  entirely  past  it. 
They  were  coming  to  see  that  besides  the  very  practical  kn<nv- 
ledge  a  man  must  olitain  in  the  works  or  factory  or  oflice  he 
<niglit  to  have  a  gixid  technical  training.  He  thought  the 
diiTerence  between  technical  tniining  in  this  country  and 
(ipimany  had  its  root  very  much  in  fliis :  in  tliis  country 
much  attention  had  been  given  to  the  education  of  what  they 
called- -without  any  idea  of  contempt — the  hnver  classes.  On 
the  whole,  our  education  of  the  artisan  and  working  popiiln- 
tioii  was  probably  (>ven  bett<^i;  than  that  of  Germany.  But 
llie  German':  hegan  in  a  different  way:  they  began  at  the 
top,  and  got  s<iiiie  of  their  very  l»est  men  to  start  the  educa- 
tion of  those  who  were  to  become  engini>ers.  lliey  made  mis- 
takes lit  tli<'  lieginning — they  made  their  education  far  too 
theoretical  -but  they  had  work<>«l  <'1ear  of  (hat.  In  Germany 
file  orL'aiiisalinii  of  tivhnical  edurnlion  had  rather  pro<'eeded 
from  the  top  downwards  than  as  in  this  country  from  the 
bottom  upwards. 


v.1.77.   No.  1,973,  SEMBMBEB 17, 1915.]  THE    ELECTRICAL    REVIEW 


865 


Thermal  Efficiency  of  a  Gas  Engine. 

By  Professors  G.  Asakawa  and  J.  E.  Petavel. 
{Section  G.—Ab-itract.) 

At   the  Birmingham  meeting  of   the  British   Association   a 

jneliiuiuary  note  bearing  on  the  above  svibject  was  read.     The 

'"^<■.■<tigatio^  has   been  continued  during   the  hist   two   years 

has  led  to  the  conclusions  suuiuiaiistHl  below.    ITic  various 

-'  s    have    been    sepaa-ately   «.let<'rn!ined    by    measurements 

'1  not  on  indicator  card  readings,  but  on  the  rate  of  change 

I  he  kinetic   energy  of    the    mtating  parts,  and   thus   the 

rs  inherent  to  the  indicator  mechanism  have  been  avoided. 

la  the  folio  wing  summary  the  jierformance  of  the  engine  is 
compared  with  that  of  a  perfect  engine  working  on  the  same 
(U-le  and  with  a  similar'  gas  mixture. 

Indicated  Horse  Power. — .-Vt  full  load  under  the  most  favour- 
;iMo  conditions  the  indicated  horse-power  of  a  gas-engine  is 
s,^  I>er  cent,  of  that  of  an  ideal  engine  working  with  a  similar 
II  i\ture.  This  holds  true  for  all  except  very  weak  mixtures, 
vhich  the  relative  efficiency  is  lower. 
r  mixtures  containing  only  a  slight  excess  of  air,  the 
.^  >ve  corresponds  to  an  absolute^  thermal  efficiency  of  27  per 
cent,  at  a  compression  ratio  of  '3.75  and  33  per  cent,  at  a 
compression  ratio  of  5.6;  for  mixtures  containing  twice  the 
amount  of  air  required  for  complete  combustion  the  absolute 
efficiencies  are  '29  per  cent,  and  36  per  cent.  The  indicated 
efficiency  relative  to  the  gas-standard  falls  from  88  per  cent. 
to  84  per  cent,  between  full  and  no  load. 

Brake  Horse  Power. — At  the  full  load  the  brake  efficiency 
relative  to  the  gas-standard  varies  from  70  per  cent,  at  the 
compre.s,sion  ratio  3.75,  to  67.5  per  cent,  at  the  "compression 
ratio  5.6;  this  holds  true  for  all  except  the  weakest  mixtures, 
for  which  the  relative  efficiency  is  lower.  The  absolute  brake 
efficiency  is  21  per  cent,  at  compression  ratio  3.75  and  25.5 
per  cent,  at  compression  ratio  5.6  for  mixtures  containing 
little  excess  of  air,  and  23  per  cent,  and  27  per  cent,  respec- 
tively for  mixtures  containing  twice  the  amount  of  air  required 
for  complete  combustion.  The  maximum  brake  efficiency 
obtained  in  the  present  experiments  was  "27.4  per  cent.,  and 
occurred  at  the  highest  compression  ratio  for  a  mixture 
slightly  stronger  than  this. 

.\t  light  loads,  the  Ijrake  efficiency  relative  to  the  gas- 
standard  decreases  more  rapidly  as  the  compression  ratio 
rises.  For  the  higher  compression  ratios  the  increase  of 
theoretical  efficiency  is  just  counterbalanced  by  the  increase  in 
frictional  loss,  and  thus  the  absolute  efficiency  remains 
constant. 

Mechanical  Losses. — The  mechanical  losses  increase  slightly 
in  absolute  amount  with  the  load  and  with  the  compression 
ratio.  For  the  engine  under  test  (a  25-h.p.  National  gas 
ergine)  at  normal  speed  ('200  r.p.m.)  the  mechanical  losses 
aiiiount  to  5.6  H.P.  at  no  load  and  6.3  H.P.  at  full  load  when 
the  compression  ratio  is  3.75 ;  and  6  5  H.P.  at  no  load  and  7.0 
H.I',  at  full  load  when  the  compression  ratio  is  5.6. 

Tlie  pumping  losses  are  an  important  part  of  the  total 
mechanical  losses;  at  a  compression  ratio  of  4.85  they  repre- 
sented 2.3  H.P.  at  no  load  and  2.1  H.P.  at  full  load,  or  38  and 
3'-  per  cent,  of  the  mechanical  losses. 

Thermal  Losses. — The  loss  of  power  due  U>  thermal  losses 
at  full  load  under  most  favourable  conditions  amounts  to  12 
per  cent,  of  the  total  available  energy,  and  at  no  load  to  16 
per  cent. ;  of  this  less  than  one  quarter  is  due  to  heat  trans- 
mission during  the  expansion. 


A  Gas-Pfoducer  for  Steam  Boilers. 

By  E.  C.  Milks. 
{Section  G.^ Abstract.) 
The  aims  of  the  inventor  of  the  Mills  furnace  were  :  — 

1.  It  should  not  be  too  costly. 

2.  It  mu.st  utilise  the  radiant  heat  of  combustion. 

3.  There  must  be  ample  temperature  to  ensure  complete 
chemical  combination. 

4.  .Access  to  boiler  for  examination  and  rejiairs  must  not  be 
hindered. 

5.  The  whole  of  the  various  gases  gi\'en  off  liy  the  fuel 
must  be  immediately  burnt  with  their  sensible  heat  of  produc- 
tion in  them. 

'    Little  or  no  excess  air  must  be  used. 

Ml  ordinai'y  qualities  of  coal  must  be  useable. 
\ttendance  must  not  be  excessive. 
i  he   results   of   tests  on    a    Cornish   boiler,    worked   on    an 
■  iiiiuary  internal  fire  and  with  the  Mills  producer,  with   the 

-: •  fuel  in  e.ich  case,  and  tested  by  the  same  expert,  show 

\ing  of  about  50  per  cent.,  and  there  was  no  smoke. 
-ts  on  a  Ijanciishire  boiler  with  the  Mills  producer  give 
.  I  efficiencies  and  (Standardised  evap<jrati(ms  ranging  from 
I'  _'•;  lb.  to  11.47  lb.  of  steam  from  1  lb.  coal,  and  on  a  com- 
I  iiivin  with  another  boiler  fired  with  the  same  fuel,  but 
\  iih  the  ordinary  internal  fire,  the  tests  show  a  saving  of 
;il'  lit  IS  per  cent,  in  evapoi-ation.  In  this  ca.'^e  also  there 
\'  -  :m  entire  ahsem-e  fif  sm<ike. 


CORRESPONDENCE. 

Letters  received  by  lis  after  5  P.M.  ON  Tuesday  cannot  a/ppear  until 
the  following  uieek.  Correspondents  should  forward  their  communi- 
cations at  the  earliest  possible  moment.  jVo  letter  can  be  jmbliihed 
unless  we  have  tlie  writer's  name  and  address  in  our  possession. 


The  A.E.G.  Meeting. 

I  have  road  with  interest,  and  not  without  amusement,  your 
report  of  Dr.  Walther  Rathenau's  extraordinarily  anti-English 
.speech  at  the  extraordinary  meeting  of  the  above  company. 
This  induces  a  train  of  thought  which  ends  in  the  Electrical 
Co.,  Ltd.,  Charing  Cross  Road.  I  ob.serve  that  the  premises 
are  still  open,  and  understand  that  the  business  is  still  "  in 
being."  As  the  authorities  are  no  doubt  .seeing  that  no 
enemy  goods  are  being  imported  from,  and  that  no  money  is 
being  tran.smitted  to,  Germany,  it  can  only  be  assumed  that 
the  Electrical  Co.  is  selling  IBritish-made  goo<ls.  .Ml  efforts 
to  draw  this  company  have,  so  far  as  I  know,  failed,  but  I 
think  that  the  time  has  come  when  the  B.E.A.M..\.,  the 
I.E.E.,  or  the  E.C.-X.  should  take  the  matter  up  and  force 
this  company  to  state  what  kind  of  business  it  is  carr>'ing  on. 
and  where  it  is  finding  the  money  from  to  carry  on.  Obviou.sly 
the  place  is  being  kept  warm  for  German  business  and  capital 
and  staff  after  the  war,  and  it  would  be  interesting  to  know 
who  the  Englishmen  are  who  are  a.ssisting  in  this  respect.  I 
refer  not  only  to  the  staff  of  the  Electrical  Co.,  but  to  those 
contr.ictors  or  manufacturers  who  are  apparently  helping  to 
keep  this  concern  "  in  being." 

I  do  not  think  I  am  making  a  mistake  if  I  state  that  the 
trade  looks  to  you  in  a  matter  of  this  kind  to  agitate  until 
something  is  done. 

Inqntsition. 

September  10th.  1915. 


IViteiit  .tpplication. — Application  has  been  made  by 
Philip  Francis  Oddie,  for  the  restoration  of  Patent  No.  24,639,  of 
1907,  for  "  Improvements  in  daplez  pumping  enpines."  ' 


Electric  Power  In  India. 

With  reference  to  the  three  letters  published  in  your  issue 
of  July  2.3rd  last  over  the  signatures  of  "  .Accuracy,"  "  British 
Representative,"  and  "  .A  Ditoher."  it  is  regretted  that  they 
have  not  had  the  courage  to  sign  their  name  to  their  commu- 
nications. 

From  the  manifestly  incorrect  statements  appearing  in  each 
letter,  I  can  only  conclude  that  they  all  have  been  inspired 
from  the  same  source  and  that  the  experience  of  the  initiator 
has  been  confined  chiefly  to  wiring,  electric  lights,  and  fans, 
with  which  my  paner  is  in  no  way  concerned,  and  that  the 
author's  practical  knowledge  of  power  plant,  which  subiect 
alone  is  dealt  with  in  the  paper,  is  of  the  most  limited  des- 
cription. 

.4  reference  to  the  records  of  sea-borne  trade  of  British  India 
and  foreign  countries,  compiled  in  the  office  of  the  Director 
General  of  Commercial  Intelligence,  would  have  shown  at 
once  that  the  percentages  given  by  me  appertaining  to  elec- 
tric, hydro-electric,  and  steam  turbine  imports  from  Great 
Britain  compared  with  those  of  Switzerland,  Germany,  and 
.\merica  are,  in  fact,  correct,  and  if  tho.se  who  presumed  to 
criticise  my  paper  had  taken  the  trouble  to  seriously  studv 
the  paper,  before  attemptinu  criticism,  they  would  have  found 
there  a  table,  compiled  with  the  assistance  of  the  engineers 
in  charge  of  the  more  important  electric  supply  companies  at 
work  in  India  at  the  present  time,  which  shows  that  of  a  total 
station  capacitv  of  approximately  90.000  H.r.,  Switzerland  su)i- 
plied  engines  to  the  extent  of  72,000  h.p.,  England  11.000  f  r  . 
and  the  U.S.A.  7,000  h.p.  The  electrical  plant  was  supplied 
as  follows :  — 

Germany  no  less  than 43,000  h.p. 

United  States       23,000  h.p. 

Switzerland  14.000  h  p.,  and 

England       10,000  h.p.  only. 

Tlie  above  facts  dispose  of  such  arguments  as  are  contained 
in  my  critics'  letters.  Tlie  remainder,  consistincr.  as  it  does, 
of  mere  abuse  of  myself,  in  itself  .sufficiently  indicates  per- 
sonal bias  to  .show  the  value  of  the  criticisms. 

Tlie  reference,  however,  bv  "British  Representative"  to 
the  Calcutta  Ixical  Section  of  the  Institution  is  misleading  in 
view  of  the  fact  that  its  opinion  can  in  no  way  be  taken  as 
representative.  It  does  not  number  amongst  its  members 
many  engineers  who,  by  pr.ictical  experience,  are  entitled  to 
express  an  opinion,  and  who  actually  represent  in  India  a 
number  of  the  largest  British  electric  power  plant  manufac- 
turers. 

.\  reference,  therefore,  to  the  local  Institution  as  .it  present 
constituted,  for  its  opinion  on  papers  dealing  with  electric 
power,  hydro-electric,  and  traction  work,  as  distinct  from 
wiring,  lights  and  fans,  would  certainly  not  be  welcomed  by 
the  authors. 

Tlie  letter  above  the  signature  of  "  \  Ditoher"  contains 
allegnfions  .so  damagin'j  to  my  reputation,  both  as  a  profes- 
sional man  and  as  an  Englishman,  that  I  have  felt  constrained 
to  place  the  matter  in  the  hands  of  my  solicitors,  and.  there- 
fore, do  not  proi-vo.se  to  deal  with  these  accusations  now  further 
than  to  state  that  :  — 

1.  I  am  a  natural  born  Brili.sh  subject  and  that,  to  the  best 
of  mv  belief.  I  have  always  acted  as  such, 

2.  I  am  not  open  to  look  after  the  interests  of  any  elec- 
trical manuf.acturprs,  but,  as  my  profession  is  that  of  r/insult- 
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ing  enpncer.   it  is  obvious  that  T  am   glad  to  be   appointed 
consulting  engineer  to  mills  and  factoi-y  owners. 

3.  It  is  perfectly  true  that  whilst  in  the  pay  of  the  A. E.G. 
and  the  l;,Thmeyer  Electrical  Co.  I  did  my  best  to  further 
their  interests,  but,  in  order  to  establish  a  con.snlting  practice, 
I  re-signed  these  two  very  valuable  agencies  when  op  a  visit 
to  Berlin  in  1912. 

4.  It  is  equally  true,  that  I  am  interested  in  the  Flupmobile. 
which  is  an  American  car,  but  with.  I  may  add.  the  sanction 
of  the  Counoil  of  the  Institution  of  Electrical  Engineers.  _ 

My  corre.'ipondents  appear  to  suggest  that  it  is  an  unpatriotic 
act  to  hold  an  agency  for  an  American  concern,  and  I  can 
only  say  that,  if  this  is  the  case,  the  number  of  patriots 
amongst  the  business  community  of  Calcutta,  or  in  anv  other 
large  commercial  centres,  must  be  remarkably  limited. 


Calcutta,  August  18th,  1915. 


Speyer  &  Co. 


[With  reference  to  point  Jvo.  4.  as  we  imagine  it  not  im- 
probable that  the  whole  subject  will  come  before  the  Council 
o.f  the  Institution  of  Electrical  Engineers  we  refrain  from 
comment  at  this  stage. — Ens.  E.E.] 


Llgrhting  Derelopments. 

I  have  read  Mr.  Crouch's  article  on  "Lamp  and  Lighting 
Developments"  with  gi'eat  interest,  and  should  be  glad  if 
you  or  your  contributor  could  advise  me  where  I  can  find  the 
latest  and  fullest  particulars  of  the  development  of  the  Moore 
and  Neon  lights  to  date.     Thanking  you  in  anticipation, 

Wm;  A.  A.  Bnrgess,  A.M.I.E.E. 

Sutton,  Sepiemher  8th,  1915. 


Increased  Charges  and  Special  Contracts. 

Now  that  increased^  charges  are  being  made  by  nearly  all 
supply_  undertakings  in  consequence  of  the  abnormal  rise  in 
the  price  of  fuel,  caused  by  the  war,  it  would  be  interesting 
to  know  whether  proportionate  increases  can  be  made  on  ex- 
isting special^ contracts;  for  instance,  a  contract  made  three 
years  ago  giving  the  consumer  a  specified  charge  for  a  period 
of  five  years.  Can  this  charge  be  increa.sed  on  the  grounds 
that  the  contract  w-as  made  when  no  one  could  have  predicted 
a  long  and  serious  war  such  as  the  present  one  ?  Readers' 
opinions  on  these  pointe  would  be  veiT  u.soful   to  your 

Inquirer. 


Chnrch  Lighting. 

I  should  be  plad_  if  you  could  give  me  your  opinion  or  your 
suggestions  as  to_  installing  electric  light  in  churches,  where 
it  is  considered  inadvisable  to  use  the  ordinary  electroliers, 
thefie  latter  not  being_ in  keeping  with  the  architecture  of  the 
building.  Could  the  indirect  lighting  system  be  utilised  with 
advantage?  Any  suggestions  you  could  let  me  have  through 
the  medium  of  your  columns  would  be  acceptable. 

Lnx. 

[The  lighting  of  churches,  which  is  so  frequently  effected 
by  most  unsuitable  means,  is  quite  a  special  branch  of  illu- 
minating engineering;  no  two  churches  are  alike,  and  every 
case  must  be  dealt  with  on  its  own  merits.  It  is,  therefore, 
itopo.ssible  to  sav  that  this  or  that  .system  is  to  be  preferred. 
In  general,  we  should  advise  the  reiection  of  proposals  for  the 
converiiion  of  existing  fittings  and  lay-outs,  and  the  adoption 
of  a  scheme  appropriate  to  the  surroundings,  under  the  guid- 
ance of  an  expert  in  this  particular  branch.  T!ie  wholly  in- 
direct sy.stem  could  seldom  be  employed,  owing  to  the  height 
of  the  rfK)f :  reflecting  indirect-lighting  fittings,  while  meeting 
this  difficultv,  would  be  too  obtrusive  in  daylight.  The  ordi- 
nary' inethods  inn  often  result  in  great  discomfort  to  the  con- 
gregation, and  we  strongly  recommend  our  correspondent  to 
obtain  competent  advice  on  the  subject  before  embarking  on  a 
scheme  —Ens.  EriRC.  Rp.v.] 


Wrinkles  on  the  Operation  of  Alternators. 

''  Switchman  "  puts  a  c.i.se  where  the  onlv  guides  for  regu- 
lating tlie  fields  of  alt^'riiators  in  parallel  are  the  field  ammeters 
of  the  itiarliines,  but  he  surely  d<x'R  not  mean  me  to  under- 
stand that  no  main  ammeters  are  in  use?  I  have  pointed  out 
that  if  flie  fields  of  alternators  running  in  parallel  are  coirectly 
reguhite<l,  the  sum  of  the  main  RUinieter  readings  will  be  a 
minimum.  If  of  two  machines  running  in  parallel,  one  has 
too  strong  a  field  and  the  other  t<io  weak,  the  resultant  voltage 
may  be  normal,  but  idle  currents  will  circulate  between  the 
machines  and  the  sum  of  the  main  ammeter  rendinp."?  of  the 
two  machine«  will   be  greater  than   the    pos,sible    minimtim. 

With  regard  to  the  last  question.  I  should  not  have  thought 
that  the  fact  of  nnother  niternntor  beinc  switched  in  would 
require  ftny  alteration  whatever  in  the  field  strength  of  the 
rotory,  provided  all  is  in  proper  order. 

El  B.  Paaser, 

Put,  T/anoi.,  Bepiemher  6tfc,  1918, 


WAR    ITEMS. 


The  A.E.O.  as  an  Oracle. — It  is  now  nine  montbe  since  the 
chairman  of  the  A.K  O.,  presiding  at  the  annual  meetiag  held  in 
Berlin  last  December,  made  an  extraordinary  speech  in  relation  to 
the  situation  created  by  the  war  and  the  future  proepects  of  the 
Fatherland.  No  lees  remarkable  and  eptimistic  was  the  second 
speech  which  Dr.  Walter  Rathenan  delivered  on  September  :!rd  at 
a  special  meeting:  of  the  company,  when  sanction  was  sougrht  and 
eventually  obtained  to  a  scheme  for  increasing  the  share  capital 
by  the  issue  of  new  shares  for  £1,800,000  for  the  purpose  of  effect- 
ing an  interchange  of  shares  with  the  Berlin  Electricity  Works 
Co.,  of  wkich  details  were  given  in  this  journal  a  fortnight  ago. 
The  only  omission  then  made — or,  rather,  the  announcement  had 
not  been  published  at  the  time — is  that  this  proposed  extension  of 
a  community  of  interests,  which  will  bring  the  A.E.6.  in  aseocia- 
tion  with  the  comprehensive  lignite  mines  in  the  vicinity  of  Bitter- 
feld,  is  considered  to  be  appropriate,  because  the  company  will  End 
it  necessary  in  the  near  f  utnre  to  make  considerable  changes  in 
working  which  will  render  it  essential  for  many  works  to  remove 
to  a  centre  of  coal  production. 

If  we  now  tnm  to  the  speech  itself,  we  find  that  the  share- 
holders were  first  reminded  of  the  previous  address  where  the 
necessity  for  the  transformation  of  German  indnstries  from  peace 
work  to  war  work  had  been  pointed  ont.  The  change,  we  are 
told,  was  efifeoted  in  a  surprisingly  quick  manner,  and  the  company 
for  its  part  co-operated  in  the  movement.  In  the  late  antumn  of 
1914  Germany  was  confronted  with  entirely  new  questions,  both  in 
regard  to  the  provision  of  war  material  and  peace  requirements, 
which  arose  from  the  situation  which  was  forced  upon  the  country 
through  the  English  blockade.  How  this  state  of  affairs  was  met 
Dr.  Rathenan  naturally  refrained  from  informing  the  meeting. 
We  are,  however,  becoming  somewhat  sceptical  concerning  the 
constant  reiteration  by  one  company  after  another,  and 
by  one  learned  society  after  another,  that  all  the 
needs  of  the  country  in  raw  materials  have  been  satisfied 
by  drawing  upon  national  resources.  It  is  certainly  known  that 
some  metals  have  been  substituted  for  others,  and  that  nitrates  are 
being  produced  on  a  larger  scale  than  formerly,  but  when  it  was 
actually  stated  at  an  assembly  of  technical  men  several  months 
ago  that  no  copper  was  needed,  as  a  substitute  had  been  provided, 
our  crednlity  was  strained  to  its  utmost  limit.  The  chairman  of 
the  A.E.6.,  however,  did  not  proceed  to  this  extreme.  He  stated  "^ 
that  the  anxiety  in  respect  to  raw  materials  had  completely  given 
way,  and  it  could  be  joyfully  said  that  this  was  rendered  possible 
through  the  organisation  of  work  and  methods  which  were 
employed  with  the  traditions  of  the  company.  It  is,  however, 
impossible  to  understand  how  organisation  of  work  and  methods 
could  compensate  for  any  deficiency  in  the  supply  of  raw  materials, 
bnt  that  is  the  statem'^nt.  The  blockade,  we  are  farther  told,  no 
longer  oppresses  the  Germans  ;  on  the  contrary,  the  position  has 
been  reversed,  as  the  country  which  imposed  the  blockade  in  the 
hope  of  exhausting  the  Germans  industrially,  and  of  kUling  them 
economically,  was  suffering  most  severely  for  its  own  freedom  from 
the  blockade.  We  alluded  to  this  part  of  Dr.  Rathenau's  speech 
last  week. 

The  actual  position  of  the  A. E.G.  next  eng'aged  the  attention 
of  the  chairman,  who  remarked  that  the  inland  indnstries 
or  domestic  economy  led  to  results  which  influenced  the 
monetary  situation  of  the  company.  The  liquidity  of  the 
company,  whose  cash  resourcea  are  reported  to  have  risen  from 
£4,150,000  to  nearly  £."..000,000  at  the  end  of  Jnne,  did  not  cause 
any  anxiety  to  the  directors.  The  shareholders  were  informed 
that  they  were  living  in  a  period  of  great  sale.  The  stocks  held 
at  the  works  were  diminishing  as  also  were  the  ontstanding  debts, 
and  the  correlative  of  that  phenomenon  was  the  liquidity  of  the 
total  means  of  the  country  and  also  of  the  company.  In  this 
process  of  realisation — in  this  partial  sale  of  goods — the  chairman 
said  there  would  be  seen  a  matter  which  was  economically 
gratifying.  The  explanation  of  this  assertion  was  that  daring  the 
present  times  Germany  was  getting  rid  of  all  surplus  stocks  which 
were  not  urgently  required,  and  it  might  be  said  that  in  relieving 
herself  of  stocks  a  part  was  also  played  by  the  removal  of  drugs 
in  the  market.  Lest  his  audience  should  csnolude  that  the 
A.E.G.  producel  drugs  on  the  market,  the  chairman  hastened  to 
add  that  he  would  not  say  that  the  company  had  such  stocks,  but 
that  the  clearance  had  taken  place  to  a  far-reaching  extent,  and 
the  company  thereby  felt  strenethened  and  equipped  for  new 
problems.  Are  we  to  conclude  that  the  great  sale,  general  as  it 
appears  to  be  from  the  preceding  statement,  represents  a  great 
diversion  of  the  eroods  for  the  purpose  of  finding  materials  for  the 
continuance  of  the  war  '  It  certainly  seems  that  this  is  the  case, 
and  that  the  boasted  independence  of  external  sourres  of  raw 
materials  is  far  from  reaching  the  stage  of  being  founded  upon  fact. 

The  question  of  the  future  is  of  particular  interest.  On  this 
point  the  speaker  stated  that  it  could  not  be  concealed  that  the 
double  preparation  with  which  the  company  was  confronted — 
the  prepiration  for  the  prolongation  of  the  war  and  the  prepara- 
tion for  a  speedy  conoluiiion  of  peace  was  perhapn  the  more 
Berious  part  of  the  work  as  compared  with  what  had  been  per 
formed  hitherto.  The  directors  believed  that  by  strcnicthening 
the  manufanturine  and  industrial  intensity  they  could  find  a 
remedy  for  a  portion  of  the  fallinif-away  export*,  for  a  portion 
of  aslowod-fiown  Riiropoan  economic  situation,  and  for  the  effeoto 
of  impoverished  foreign  nountriev.  The  strenuthcning  of  industrial 
intensity  would  bo  a  general  problem  for  Germany  ;  the  oompany 
did  not  wiiih  to  bs  behindhand  In  this  respocl  and  hoped  to  iolve 
It  sktiafaotorlly.  At  present  the  etook  of  orders  ftnd  the  namber 
of  the  oomp»ny'i  nocount  wew  ftlm»»t  equal  to  thoee  at  th«  oorreif 
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ponding  p-riod  of  19U,  althongfh  the  early  months  of  the  war  had 
a  paralyBing  inflaence  on  business  which  wag  comprised  in  the 
financial  year,  for  which  the  books  were  now  being:  closed.  Dr. 
Rathenan,  under  these  circumstances,  deemed  it  to  be  premature 
to  make  any  announcement  aa  to  the  financial  results,  but 
he  held  out  the  prospect  of  a  higher  dividend  which,  however, 
would  be  partly  determined  by  the  political  situation,  which  "  is 
taking  so  hopsful  a  course  through  the  brilliant  victories  of  our 
armies." 

If  any  further  comment  on  the  chairman's  address  ^e  neces- 
sary it  is  afforded  by  the  fact  that  the  tone  of  buoyancy  and  con- 
fidence which  characterised  the  speech  delivered  at  the  end  of  last 
December  has  entirely  disappeared.  But  this  new  feature  in  the 
situation  is  becoming  by  no  means  uncommon  in  that  country.  At 
the  same  time,  the  admission  ia  noteworthy  that  the  Germans 
expect  to  lose  a  portion  of  the  export  trade  in  electrical  engineer- 
ing manufactures.  Certainly  engineers  in  the  Allied  countries 
will  strain  every  effort  to  secure  the  exclusion  of  Teutonic  com- 
modities after  the  conclusion  of  peace,  and  they  will  have  the 
right  to  claim  that  domestic  customers  shall  give  them  every  sup- 
port in  this  direction.  So  far  the  Germans  have  entertained  the 
idea  that  they  would  be  able  to  resume  business  in  the  future  at 
the  stage  at  which  it  was  su3p»nded  by  the  war,  but  the  statement 
of  the  chairman  of  the  A. E.G.  shows  that  the  recognition  is 
now  dawning  even  in  German  minds  that  business  as  usual 
can  no  longer  be  a  motto  aa  between  that  country  and  the  Allied 
nations. 

Application  to  tlie  Bolton  Monitions  Court.— The  Muni- 
tions Court  for  the  Bolton  district  had  before  it,  on  the  8th  inst., 
an  application  by  James  Viokers,  an  employe  in  the  electrical 
department  of  Messrs.  Henry  Bessemer  &  Co.,  who  desired  a  certifi- 
cate giving  him  permisaion  to  work  elsewhere.  He  had  been  an 
apprentice  at  the  works,  and  had  just  come  out  of  his  time.  He 
stated  that  he  had  asked  for  his  full  journeymen's  wage,  and,  being 
refused,  gave  a  week's  notice.  When  he  asked  the  firm  for  his 
discharge  papers,  so  that  he  could  go  to  some  other  munitions  firm 
and  earn  more  money,  they  referred  him  to  the  Munitions  Court. 
It  was  stated  for  Messrs.  Bessemer  that  it  was  usual  for  apprentices 
to  work  up  to  the  full  scale  by  instalments,  and  the  same  terms 
were  offered  applicant  as  were  accepted  by  other  employes. 
Questioned  by  Dr.  Sellars,  barrister,  who  presided,  the  applicant 
said  it  was  not  usual  for  an  apprentice,  when  he  came  out  of  his 
time,  to  go  on  full  wage,  but  the  apprentice,  added  Vickers,  could 
leave.  Dr.  Sellars,  however,  said  that  under  the  Munitions  of  War 
Act  he  could  not  leave.  He  could  in  peace  time,  but  this  Act  made 
all  the  difference.     The  Court  found  in  Messrs.  Beasemer's  favour. 

Westinghoiise  War  Relief  Fnnd. — We  have  received  a  copy 
of  the  fifth  statement  of  receipts  and  expenses  in  connection  with 
the  British  Westinghouae  Employes'  War  Relief  Fund.  Of  the 
total  contributed  to  August  31st  last,  amounting  to  £11,625, 
£10,134  has  been  contributed  by  the  employes  and  £4,491  by  the 
company,  and  out  of  this  sum  £8,598  has  been  paid  to  dependents, 
£2,500  set  aside  for  a  Widows'  and  Orphans'  Fund,  and  over 
£1,200  has  been  spent  in  donations  to  outside  funds,  Christmas 
gifts  1914,  and  payments  to  Red  Cross  workers.  The  number  of 
families  receiving  relief  is  621,  and  the  number  of  the  company's 
employes  who  have  joined  the  King's  Forces  is  1,572.  The  very 
considerable  amount  of  work  involved  in  administering  the  funds 
has  been  performed  by  members  of  the  company's  workmen  and 
staff  voluntarily,  and  without  expense  to  the  fund.  Everybody 
concerned  is  to  be  congratulated  on  so  fine  a  statement. 

War  Lighting  Restrictions. — As  there  has  been  some  inter- 
ference with  the  street  lights  on  the  part  of  pedestrians,  who 
think  that  at  air-raid  times  in  the  metropolis  it  is  necessary  to 
still  further  reduce  the  public  illumination,  it  may  be  aa  well  to 
refer  readers  to  the  statement  on  the  matter  issued  to  the  Metro- 
politan Borough  Councils.  This  was  published  in  the  Electrical 
Review  for  June  25th,  liU6,  p.  888.  The  Commissioner  of  the 
Metropolitan  Police  now  draws  attention  in  the  Press  to  the  fact 
that  any  person  unlawfully  extinguishing  a  street  lamp  commits 
an  offence,  and  is  liable  to  summary  arrest.  The  present  reduction 
of  street  lighting  has  been  effected  in  accordance  with  a  con- 
sidered scheme,  and  the  unauthorised  extinction  of  lamps  may 
create  confusion  and  danger. 

Trading:  witll  tlie  Enemy. — As  doubts  have  arisen  regarding 
the  position  under  the  proclamations  in  force  relating  to  Trading 
with  the  Enemy  of  incorporated  companies  or  bodies  of  persons 
which,  though  not  incorporated  in  any  enemy  country  or  in 
territory  in  hostile  occupation,  carry  on  business  in  any  such 
country  or  territory,  a  new  proclamation  is  now  if  sued  declaring  as 
follows  : — For  the  purposes  of  the  proclamations  for  the  time  being 
in  force  relating  to  Trading  with  the  Enemy,  the  expression 
■'  enemy,"  notwithstanding  anything  in  the  said  proclamations, 
ia  hereby  declared  to  include,  and  to  have  included,  any  incor- 
porated company  or  body  of  persons  (wherever  incorporated) 
carrying  on  business  in  an  enemy  country  or  in  any  territory 
for  the  time  being  in  hostile  occupation. 

Controlled  Munitions  Factories.— On  September  4th, 
Mr.  Lloyd  George  announced  that  180  additional  establishments 
were  now  controlled  establishments  under  the  Act,  making  the 
total  715. 

"The  Message  of  tlie  Flag."— Mr.  CharleaR.  Wylie,  who  is 
an  old  Silvertown  cable  engineer  (he  was  with  the  company  for 
more  than  20  years),  some  time  ago  wrote  a  song — "  The  Jleesage 
of  the  Flag" — set  to  music  by  Capt,  R.  W.  Mookridge,  and  sold  by 
West  Si  Co.  It  is  dedicated  to  "  every  man  who  is  doing  his  little  bit 
for  the  bODOar  of  the  Rmpire  apd  for  England,"    Oapt,  Mookridge 


is  now  at  the   Front  in  France,  and  Kennerley  Romford   and 
others  are  singing  the  song  to  the  men  on  active  service  there  and 
elsewhere.     The  first  verse  and  chorus  read  : — 
It's  only  a  wisp  of  bunting,  made  of  red  and  white  and  blue. 
Growing  rather  worn  and  tattered,  for  it's  long  since  first  it  fliw 
Through  rain  and  fog  and  tempsat,  through  battle  smoke  and  flame, 
And  it's  flapping  out  a  messige  in  the  dawning  : 
Refrain.     Jifprnt  for  CJtonis  uptional. 

"  Here's  to  the  swinging  turret  1  here's  to  the  rolling  dmm  I 
And  the  bugles  shrilly  sounding  that  'The  Day'  has  come. 
And  here's  to  ev'ry  fighting  man  who  answers  to  the  Call 
For  the  honour  of  the  Empire  and  for  Eagland. " 

America  and  the  Russian  Market.- Aiocording  to  a  Renter 
dispatch  from  Chicago  {Finaticial  Timex)  plans  for  the  establish- 
ment of  closer  trade  relations  with  Ruasiaby  meanaof  an  American 
co-operativ3  sales  company  are  under  consideration  by  leading 
American  manufacturers.  They  propose  to  take  advantage  of 
Russia's  invitation  to  sell  goods  in  Rissia  now  while  sentiment  is 
friendly  to  the  United  States.  The  manufacturers'  asnooiation  is 
to  be  known  aa  the  International  Manufacturers'  S  Ues  Co.,  of 
America,  and  will  have  ofiices  in  Chicago  and  Moscow. 

Elementary  Mechanics  for  Wounded  German  Soldiers, — 

The  Physical  Section  of  the  Elektroteohnische  L°hranstalt,  of 
Frankfort-am-Main,  is  devoting  special  attention  to  the  instruction 
of  soldiers  who  have  lost  limbs  in  the  war.  Some  time  ago  it  in- 
augurated a  course  ia  elementary  mechanics  at  the  convalescent 
home  in  connection  with  the  Orthopajdic  Hospital,  while  now  it 
is  announced  that  it  is  starting  a  similar  course  for  one-arm 
soldiers. 

Board  of  Trade  List. — The  Commercial  Intelligence  Branch 
of  the  Board  of  Trade  during  the  week  ended  September  4th  re- 
ceived inquiries  for  sources  of  supply  of  the  following  goods  (List 
Xo.  37)  :— 

AlumiQium  bars,  notched. 

Engines,  petrol,  small  and  cheap  for  driving  pumps  and  churns. 

Furnaces,  small  electrical,  for  experimental  purposes. 

Switches,  E.L.  tumbler. 


BUSINESS   NOTES. 


South  African  Trade  Figures. — The  Customs  Depart- 
ment haa  issued  a  statement  of  the  trade  of  the  Union  and  of 
British  South  Africa  for  the  month  and  sis  months  ending 
June  30th.  The  figures  are,  in  some  respects,  remarkable.  During 
Jane  the  total  imports,  including  specie,  were  actually  nearly  as 
large  as  in  June  of  last  year,  the  figures  for  the  two  months  in 
question  being  £3,119,350  and  £3,150,305.  The  imports  of  mer- 
chandise amounted  in  value  to  £2,523,296,  as  against  £2,752,286 
in  June,  1914.  Leaving  specie  movements  and  Government  pur- 
chases of  stores  out  ot  account,  the  actual  valne  of  the  imoorts  of 
the  past  six  months  amounts  to  £12.509,221,  as  against  £17,346,047 
in  the  first  six  months  of  1914.  The  decrease  in  the  war  period 
has  been  at  the  rate  of  nearly  28  per  cent.,  and  it  has  been  spread 
over  a  variety  of  articles  of  commerce.  An  important  table 
attached  to  the  Blue  Book  shows  the  value  of  imports  of  mer- 
chandise into  British  South  Africa,  distinguishing^  countries  of 
origin,  during  the  six  months  of  1915  and  the  first  six  months  of 
1914.  In  the  first  half  of  last  year  the  importa  from  Germany 
represented  9i  per  cent,  of  the  total  imports,  the  value  being 
£1  715,472.  During  the  past  six  months,  of  course,  German  trade 
with  this  country  has  practically  ceased  to  exist,  though  it  may 
be  remarked  that  by  some  means  or  other  German  goods  to  the 
value  of  £71,1125  are  recorded  aa  having  entered  the  Union.  Pre- 
sumably these  were  alreadv  en  route  before  the  outbreak  of  the 
war.  In  the  case  of  the  United  Kingdom  our  imports  increased 
from  55'4  per  cent,  of  the  total  to  577  per  cent.,  and,  if  we  take 
in  the  figures  for  the  rest  of  the  Empire,  it  will  be  found  that  the 
increase  was  from  66'8  per  cent,  in  1914  to  692  per  cent,  in  the 
present  year.  The  United  States  has,  however,  benefited  most 
materially  by  the  destruction  of  German  trade.  In  the  first  half 
of  1914  our  imports  from  America  were  £1,685,000,  or  9'3  per  cent, 
of  the  total,  and  this  year  they  were  valued  at  £1,833,000,  or  14'2 
percent. — S<mtJi  African  .Vinin//  JoutimI. 

Our  Trade  in  Cliina. — The  Board  of  Traile  announces 

(says  the  Times)  that  arrangements  have  been  made  by  the 
Foreign  OflBce  in  accordance  with  which  his  Majesty's  Commercial 
Attache  at  Peking,  and  the  Assistant  Commercial  Attache, 
who  is  stationed  at  Shanghai,  will  be  prepared  to  assist  British 
firms  in  need  of  agents  in  China  by  putting  them  in  touch 
where  poasible  with  suitable  British  agents  in  that  country. 
Firms  desiring  to  take  advantage  of  this  offer  should 
communicate  with  his  Majesty's  Commercial  Attache  for  China, 
care  of  the  British  Legation,  Peking,  or  with  the  Assistant 
Commercial  Attache,  care  of  his  Britannic  Majesty'sConsnl-General, 
Shanghai. 

Bankruptcy  Proceedings.— Hkhbkrt  P-uje,  electrical 

engineer,  63,  (;iaeen  Victoria  Street,  E.C.— Under  this  failure  a 
Bitting  of  the  London  Bankruptcy  Court  was  held  on  Tuesday 
bafore  Mr  Registrar  Hope  for  the  publio  examination  of  the 
4ebtor.{^ho  retorns  total  liabilitjeg  *?,278,  ot  whipt  *2,157.j 
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expected  to  rank  ag-ainet  net  asaets  valued  at  £01,  after  deduotiner 
£8."i  for  payment  of  preferential  claimp.  In  reply  to  Mr.  Eperton 
S.  Orey,  Official  Receiver,  the  debtor  ntated  that  prior  to  1891  he 
was  in  the  employment  of  a  firm  of  electrical  engineers.  In  that 
year  he  started  in  partnership  with  Mr.  Charles  Henry  Smeeton, 
at  63.  Queen  Victoria  Street,  E.G.,  and  they  traded  as  "  Smeeton 
and  Page."  Neither  of  them  had  any  capital,  but  Mr.  Smeeton 
borrowed  £150  from  a  relative,  who  had  since  been  repaid.  The 
partnership  was  dissolved  in  1894  because  they  did  not  make  suflB- 
cient  profit  to  keep  two  persons.  Under  the  deed  witness  took  over 
the  liabilities  and  assets,  and  paid  £200  to  Mr.  Smeeton,  partly  in 
cash  which  was  borrowed  from  the  bankers,  and  partly  in  bills.  He 
(debtor)  continued  the  bnsiness  until  .Tanuary,  1 908,  and  then  executed 
a  deed  of  assignment :  the  assets  realised  £.3(i:i,  and  a  dividend  of 
33.  6Jd.  in  the  £  was  paid  on  liabilities  amounting  to  £1.776.  That 
failure  was  due  to  losses  on  contracts  and  bad  debts.  The  creditors 
allowed  him  to  retain  the  little  stock  that  was  on  hand,  and  he 
continued  the  business  at  the  same  address,  with  success,  until  1912, 
when  he  was  again  short  of  capital,  and  began  borrowing  from 
friends  and  others,  to  whom  he  now  owed  £1,.5.50.  A  balance- 
sheet  prepared  in  1912  showed  a  surplus  of  £36,  but  no  consider- 
ation was  taken  of  loans,  and  a  deficit  of  £150  should  have  been 
disclosed  instead  of  the  surplus.  Daring  the  ensuing  two  years 
the  trading  resulted  in  a  loss  of  £390,  whilst  his  drawings  for  that 
period  amounted  to  £851.  All  his  borrowing  powers  were 
exhausted  by  the  beginning  of  the  present  year,  and  in  May,  being 
pressed  by  creditors,  he  consulted  his  solicitor,  upon  whose  advice 
he  filed  his  petition.  Witness  attributed  his  failure  and  insolvency 
to  bad  trade,  lack  of  capital,  to  loss  caused  by  the  builders'  lock- 
out in  1914,  and  to  the  war.  A  full  set  of  books  of  account  were 
kept  in  the  business.     The  examination  was  concluded. 

John  Tatlob  Peddib,  mechanical  engineer.  Exhibition 
Buildings,  Aldwych  Site,  Strand,  London. — Receiving  order  dated 
September  8  th,  on  a  creditor's  petition.  First  meeting  September 
22nd  :  public  examination  October  22nd,  both  at  Carey  Street.  W.C, 

T.  H.  RiGG,  electrical  and  mechanical  engineer  salesman.  Green 
Lane,  Pannel  Ash. — Receiving  order  made  September  9  th,  on 
debtor's  own  petition.  First  meeting  September  24th ;  public 
examination,  October  8th,  at  York. 

V.  G.  Cobb,  electrical  engineer,  Nottingham. — Order  made 
August  19th  suspending  discharge  for  2  J  years.  Assets  not  equal 
to  10s.  in  the  £  :  proper  books  of  account  not  kept  ;  bankrupt 
continued  to  trade  after  knowing  himself  to  be  insolvent :  and  he 
failed  to  satisfactorily  account  for  the  deficiency  of  assets  to  meet 
his  liabilities. 

Granville  Burgess,  electrical  engineer.  Bury  Street,  London, 
E.C. — Release  of  trustee  dating  from  September  Ist. 

Private  Arrane:eiuent. — Tenner's  Electrical  Cook- 
ing AND  Heating  Appliances,  Ltd.,  66-68,  Wandsworth  Road, 
S.W.— At  the  adjourned  meeting  of  the  creditors  herein,  held  last 
week,  it  was  stated  that  the  landlord,  who  had  levied  execution  on 
the  company's  stock  and  office  furniture  and  plant  for  over  £300, 
for  about  two  years'  rent,  payable  in  advance,  had  succeeded  in  his 
proceedings,  although  the  liquidator  had  applied  to  the  Court  to 
restrain  the  landlord  from  distraining  for  the  future  rent.  The 
Court  held  that  as  the  distress  was  levied  before  the  commence- 
ment of  the  liquidation  the  landlord  was  entitled  to  succeed. 
That  took  place  last  month,  and  since  then  the  landlord  had 
refrained  from  realising  any  of  the  assets  in  order  to  give  an 
opportunity  to  the  company  of  endeavouring  to  make  some 
arrangement.  At  the  previous  meetings  it  was  intimated  that 
the  directors  were  endeavouring  to  find  additional  capital.  It  was 
now  stated,  however,  that  up  to  the  present  the  directors  had  not 
succeeded  in  making  any  definite  arrangements,  although  certain 
negotiations  were  on  foot.  Since  the  last  meeting  an  intimation 
had  been  received  from  an  entirely  different  source  that  there 
might  be  some  opportunity  of  selling  the  patents  in  another 
direction.  It  appeared  that  a  petition  had  already  been  filed  for 
the  winding  up  of  the  company,  but  had  since  been  withdrawn. 
The  matter  was  discussed  at  some  length,  and  resolutions  were 
passed  unanimously  for  the  appointment  of  Mr.  E.  H.  Hawkins,  of 
Messrs.  Poppleton,  Appleby  .>c  Hawkins,  of  4,  Charterhouse  Square, 
E.G.,  to  act  as  the  creditors'  liquidator,  in  conjunction  with  Mr. 
Venner,  the  shareholders'  liquidator.  The  latter  stated  that  he 
was  quite  agreeable  to  the  creditors  appointing  someone  to  repre- 
sent them  to  act  in  conjunction  with  himself. 

\oiiliiUiscii  Aluiiiiiiiiiiii.  —  Accordinf;  to  a  Boiirce 
closely  associated  with  the  Aluminium  Industry  Co.,  of  Ncuhauscn, 
the  condition  of  business  of  this  Swiss  undertaking  is  entire'y 
satisfactory.  The  increasing  use  of  aluminium  during  the  course 
of  the  war  has  been  stimulated  by  the  seizure  of  metals  in 
Germany,  which  has  caused  various  industries  to  have  recourse  to 
aluminium  as  a  substitute.  The  company,  which  is  stated  to  have 
very  large  orders  on  hand  for  a  long  time  forward,  and  which  paid 
ft  dividend  of  20  per  cent,  for  1914,  reckons  on  very  favourable 
results  being  obtained  for  the  current  year. 

Trade  Annoiinccnu'iits.— Thk  iNTEnNATiosAi,  Time 

RKnoKDlNG  Co.,  Ltd.,  arc  removing  to  larger  premises  at  57,  City 
l!oad,  Finsbury,  E.G.,  where  they  hope  to  hn  better  able  to  cope 
with  the  increasing  demand  for  Hoy,  Rundy,  Itucheatcr  and  Infrr- 
national  automatic  time-recording  machines. 

Mil,  Vk.hnon  Hill,  eleotricil  onginoer,  has  opened  new  promises 
at  101,  High  Street,  Broadstairs. 

Hook  %0»icps.— "  British  Sbandanl  Specification  for 
Electricity  Meters."  Report  No.  37  of  the  Engineering  .Standards 
Committee,  rpvisod  August,   1916.     Price  7b,  9d  ,  post  free.— The 


Sub-Committee  on  Electrical  AcoeBsories,  of  which  Mr.  C.  H. 
Wordingham  is  chairman,  has  been  engaged  on  the  revision  of  the 
first  edition  of  this  specification  (issued  in  1907)  during  the  past 
12  months,  and  has  found  it  necessary  to  redraft  it  entirely,  and 
to  extend  it  considerably  in  consfquence  of  the  large  increase, 
during  recent  years,  in  the  size  of  individual  installations  arising 
from  the  extension  of  the  use  of  electricil  enerey  supplied  from 
central  stations.  The  first  edition  referred  only  to  consumers' 
meters  of  sizes  up  to  lOn  amperes,  but  the  revised  report  includes 
provieiott  for  meters  up  to  the  very  largest  sizi^s  in  use,  as  well  ai 
for  three-wire  and  three-phase  meters.  It  does  not  deal  with 
electrolytic  meters. 

This  specification  is  intended  to  apply  to  the  purchase  of  new 
meters,  governing  their  sale  by  the  manufacturer  to  the  purchaser, 
and  has  no  direct  bearing  on  any  questions  which  may  arise 
between  the  supply  undertakers  and  their  consumers  in  connection 
with  such  of  the  meters  as  are  employed  to  register  energy  supplied 
from  public  supply  mains.  The  requirements  have,  however,  been 
BO  drawn  up  that  meters  conforming  to  them  may  reasonably  be 
expected  to  fulfil  the  conditions  imposed  by  the  Board  of  Trade  on 
meters  used  in  connection  with  public  supply  undertakings,  and  to 
satisfy  Inspectors  under  the  Electric  Lighting  Acts  during  a  con- 
siderable period  after  the  meters  have  been  put  into  service. 

Some  important  modifications  and  additions  have  been  made  to 
the  standards  and  definitions.  It  has  now  become  necessary  to 
distinguish  between  the  portion  of  the  main  circuit  in  the  meter 
and  the  portion  outside  the  meter.  This  is  done  by  defining,  in 
addition  to  the  definitions  of  "Main  circuit  "  and  "  Pressure  cir- 
cuit," the  "  Meter  current  circuit  "  and  "  Meter  pressure  circuit." 
■  The  standard  sizes  of  meters  include  sizes  for  currents  up  to 
5,000  amperes.  The  registering  mechanism  is  dealt  with  at  some 
length,  and  the  terms  used  to  distinguish  the  different  types  of 
counting  mechanism  are  "  Pointer  type  "  for  the  ordinary  clock 
face  with  a  rotating  pointer,  and  "  Counter  type  "  for  the  so-called 
cyclometer  mechanisms.  In  the  latter  case  it  is  specified  that  the 
figures  shall  spring  quickly  into  position,  except  the  lowest  figure 
used.  The  term  "  Register  "  is  used  and  defined  as  follows  : — "The 
term  register  denotes  the  circular  scales  and  pointers,  or  the  figure 
openings  and  figure  wheels,  as  the  case  may  be,  from  which  are 
read  the  figures  that  permit  evaluation  of  the  supply  to  the 
consumer." 

The  limits  of  error  are  specified  in  a  concise  table,  the  formula 
used  in  the  first  edition  of  this  specification  having  been  dis- 
carded. Meters  are  required  to  have  the  testing  constant  plainly 
marked,  and  this  constant  is  specified  as  the  number  of  revolu- 
tions per  minute  which  the  rotor  should  make  at  the  full  load  of 
the  meter  under  standard  temperature  conditions. 

Clauses  have  been  added  dealing  amongst  other  things  with  the 
internal  and  external  shunts,  and  resistances,  pressure  and  current 
transformers,  and  the  marking  of  the  terminals  of  three-phare 
meters.  Appendices  have  been  added  dealing  with  the  pre3autions 
to  be  taken  in  the  erection  of  meters,  and  notes  on  the  tes  ing  of 
meters.  Illustrations  of  typical  arrangements  of  meter  registers 
have  also  been  added. 

The  report  may  be  obtained  direct  from  the  offices  of  the  Com- 
mittee, 28,  Victoria  Street,  Westminster,  S.W. 

"  Calendar  of  the  Royal  Technical  College,  Glasgow,"  for  the 
session  1915-16,  commencing  September  28th,  1915.  Glasgow: 
The  College. 

"  On  the  Relation  of  Imports  to  Exports,"  By  J.  Taylor  Feddie. 
London  :  Longmans,  Green  >>c  Go.     Price  2s.  6d.  net. 

"  Procettdi /ii/x  of  the  American  Institute  of  Electrical  Engineers, 
Vol.  XXXIV;  No.  9,  September,  1915.  New  York  :  The  Institute. 
Price  §1. 

"  Classification  of  Alternating-Current  Motors."  By  Val  A. 
Fynn. — Reprint  from  the  Procfediyigit  of  the  American  Inetitute  of 
Electrical  Engineers. 

Catalojruos  and  List.s. — General  Electric  Co.,  Ltd., 

67,  Queen  Victoria  Street,  London,  E.C.  —  8-page  illustrated 
pamphlet  (No.  1,921)  brietly  describing  and  giving  prices  of 
"  Dubilier  "  portable  X-;-ay  apparatus,  which  can  be  easily  carried 
from  place  to  place  and  used  direct  on  any  normal  electric  lightin^f 
circuit. 

Messrs.  S.  R.  0.  Ball-Beauing  Co.,  115,  Southwark  Street, 
London,  E,C. — 36-page  illustrated  catalogue  and  price  list  of  the 
"  S.R.O. "  ball-bearings  of  light,  medium,  heavy  and  special  types. 
Particulars  of  bores,  s'zes,  weights,  working  loads  and  prices  are 
very  fully  detailed  in  some  30  pages  of  table  matter. 

Mqiiidatiou. — Simkal  Ueiulating  Hvnamo  Co.,  IjTD. 

— Creditors  should  send  particulars  of  debts,  \c.,  to  Mr.  H.  C. 
Bound,  I'll  and  62,  Lincoln's  Inn  Fields,  London,  W.C.,  the  liqui- 
dator, by  September  30th.  A  meeting  is  called  for  October  11th 
at  that  address  to  hear  an  account  of  the  winding  up. 


LIGHTING  and  POWER  NOTES. 


Aslifoad.  —  Street    IjIchtino. — In   reference   to   the 

tender  for  street  lighting,  the  Council  has  been  informed  that  the 
Gas  Go,'b  price  was  £.3  per  lamp,  and  that  of  the  Electric  Lightinir 
Co.  £2  IHa.  '.Id.  pi>r  lamp  ;  there  were  already  nine  lamps  fitted 
for  electric  light,  which  only  rrquired  new  lanterns,  at  a  oost  of 
about  £8  ;  they  were  therefore  saving  about  £  1 3  a  year  by  aoo9ptiny 
the  Electric  Light  Go,'s  tender. 
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Australia. — Hydro-Electric    Scheme. — The    project 

for  utilising  the  water  supply  system  of  Grafton  and  South  Grafton 
in  connection  with  a  hydro-electric  power  scheme,  prepared  by 
Mr.  W.  Corin,  of  the  NSW.  Public  Works  Department,  has  been 
submitted  to  the  Minister.  He  reports  that  a  new  gravitational 
water  supply  for  the  two  municipalities  has  recently  been  provided 
from  the  Xymboida  river,  by  means  of  a  tunnel  half-a-mile  longj 
and  a  22-mile  pipe  line.  There  is  a  fall  of  200  ft.  in  the  first  mile 
or  two  on  the  Grafton  side  of  the  tunnel,  and  by  leadinsr  a  new 
power  pipe  line  for  this  distance,  it  is  estimated  that  without  any 
considerable  dammingr  300  kw.  could  be  developed.  The  trans- 
mission would  be  overhead  at  22,(i00  volts  to  Grafton  and 
South  Grafton,  where  energy  would  be  sold  in  bulk  to  the 
municipalities  at  the  rate  of  2 {d.  per  unit.  The  approximate  cost 
of  the  hydro-electric  installation  and  transmisaion  line  would  be 
£23,000,  whilst  the  distributing  systems  for  Grafton  and 
Soath  Grafton  would  involve  outlays  of  £4,300  and  £12,000 
respectively.  It  is  estimated  that  with  energy  supplied  in  bulk  at 
25d.  per  unit,  and  retailed  by  the  municipalities  at  6d.  per  unit 
for  lighting,  and  2d.  per  unit  for  power  and  street  lighting,  the 
eipensea  of  the  distributing  systems  would  be  covered. —  Common- 
ivralt/i  Eni]inecr. 

Electeical  Pumping  Plant. — The  electrical  engineer  to  the 
Sydney  Water  and  Sewerage  Board,  in  his  annual  report,  states 
that  the  700-h.p.,  5,000-volt  induction  motor  driving  centrifugal 
pumps  at  Crown  Street  continues  to  give  good  service.  The  cement- 
testing  laboratory  is  fitted  with  electric  heat  baths.  Motors  for 
driving  testing  machines  are  also  employed.  The  system  of 
installing  small  centrifugal  pumps,  driven  by  electric  motors,  to 
automatically  maintain  the  high  levels  full,  has  been  extended. 
At  Wollongong  the  electric  power  plant  consists  of  a  4.5KW., 
2,200-volt,  .">0-cycle,  three-phase  generator,  direct  driven  by  a 
turbine  at  1,000  r.p.m.  ;  the  head  of  550  ft.  under  which  the 
turbine  operates  is  derived  from  the  main  supplying  the  town  of 
Wollongong,  and  the  electrical  energy  is  transmitted  to  a  50-r.h.p., 
2,000-volt  motor-driven  pump  at  the  lower  dam,  a  distance  of  about 
seven  milea  ;  the  pump  delivers  water  from  the  lower  to  the  upper 
dam.  At  Richmond  inquiries  are  being  made  with  a  view  to 
adopting  electric  drive,  as  the  capacity  of  the  present  steam  plant, 
which  is  in  need  of  a  general  overhaul,  must  be  increased.  A 
100-H.P.  compressing  plant,  driven  by  electric  motors,  has  been 
put  down  near  the  Marrickville  Railway  Station,  for  the  purpose 
of  supplying  compressed  air  to  rock  channellers  and  drills. 
Electric  motors  totalling  100  h.p.  are  being  installed  in  con- 
nection with  the  rock-excavating  plant  at  the  new  reservoir  in 
Gladstone  Park,  Balmain.  The  number  of  electrically-driven 
pumping  stations  totals  31. —  Commonwealtli  Engineer. 

Annual  Report. — The  first  annual  report  of  the  Goulburn 
Council  electric  lighting  undertaking  shows  a  net  profit  of  £1,275 
after  providing  for  depreciation  and  all  expenses.  It  is  proposed 
to  install  additional  plant  at  an  estimated  outlay  of  £7,500. — 
Tenders. 

Bai'uet. — Street  LiGHTiNr;. — The  North  Metropolitan 
Electrical  Power  Distribution  Co.  has  allowed  the  U.D.C.  £39  in 
respect  of  diminished  public  lighting  during  the  June  quarter. 

Brandon. — Street  LirxHTiNG. — The  North  lirancepeth 
Coal  Co.,  contractors  for  public  lighting  by  electricity,  having  had 
a  sum  deducted  from  their  account  owing  to  restricted  lighting, 
have  informed  the  U.D  C.  that  unless  the  balance  is  forthcoming 
they  will  be  obliged  to  terminate  their  contract.  The  Council  has 
decided  to  take  no  action  in  the  matter,  considering  that  the 
Council  should  not  pay  for  energy  not  used. 

Braintree.  —  Proposed  E.L.  Scheme.  —  The   U.D.C. 

has  been  informed  that  the  canvass  for  prospective  E.L.  consumers 
has  been  favourable,  but  the  matter  will  now  have  to  stand  over 
until  the  war  ends.  Mr.  H.  P.  Girling,  of  Maldon,  who  undertook 
the  canvass,  is  to  be  paid  £40  out  of  £50  as  agreed  upon,  and  the 
balance  when  the  report,  delayed  by  the  war,  is  completed. 

Brouffhton. — E.L.  Schema;. — The  R.D.C.  has  decided 
to  offer  no  objection  to  the  proposal  of  Wrexham  T.C,  to  extend 
the  electricity  mains  to  the  parish  of  Broughton. 

Dartford. — Price  Increase. — The  U.D.C.  has,  owing 

to  the  extra  cost  of  coal  and  other  incidental  expenses,  increased 
from  October  Ist  the  charges  for  electricity  as  follows  : — Lighting, 
flat  rate,  by  Id.  per  unit ;  ditto,  alternative  rates  for  long-hour 
consumers,  by  id.  per  unit  ;  power,  by  Id.  per  unit.  Charges  will 
be  re- adjusted  as  soon  as  coal  can  be  purchased  at  or  near  the  rates 
in  force  before  the  outbreak  of  war. 

Draperstowu  (Co.  Derry).— Proposed  E.L. — A  meet- 
ing of  ratepayers  has  appointed  a  Committee  to  report  on  the 
advisability  of  having  the  town  lighted  by  electricity. 

Dnndalk. — The  electrical  engineer  reports  that  the  new 
storage  battery  at  the  power  station  is  nearing  completion.  The 
six  new  cells  erected  recently  as  an  extension  of  the  battery  were 
permanently  connected  last  week.  The  first  of  the  two  new  Diesel 
engines  is  about  to  be  received  from  the  makers.  Several  important 
connections  have  been  made. 

Hove. — Price  Increase. — The  Council  has  decided  to 
increase  the  charges  for  electricity  by  20  per  cent,  during  the 
period  of  the  war. 

Ificld. — Overhead  Lines. — The  P.O.,  which  is  about 
to  install  electricity  in  place  of  gas  for  public  lighting,  has  applied 
to  the  Horsham  R.D.C.  for  permission  to  erect  standards  in  the 
parish  for  overhead  lines.  The  Roads  Committee  has  been  deputed 
to  oongidei:  the  matter  and  report, 


India. — The  electrification  of  cotton  mills  in  Bombay 
from  the  power  supply  of  the  Tata  Hydro-Electric  Works  at 
Lonawla  is  rapidly  proceeding,!  about  a  doi'.en  mills  having  been 
connected  at  the  end  of  last  month.  The  Pearl  and  the  Simplex 
Mills  are  the  latest  additions,  both  being  designed  for  the  electric 
drive.  The  Simplex  is  a  spinning  and  weaving  mill  fitted  with  over 
800  looms  and  30,000  ring  spindles  ;  the  whole  of  the  machinery 
is  driven  by  eight  Westinghouse  motors  aggregating  1,300  b.h.p., 
with  two  transformer  sets  of  BOO  kw.  each.  The  energy  con- 
sumption is  about  900  units  per  hour  or  11,000  units  per  day,  at 
0°55  anna  per  unit  ;  the  annual  cost  to  drive  80,ii00  spindles  and 
800  looms  averages  about  Rs.  1,10,000  (£7,333).— /«r/i«7i  TextiU 
Journal 

Reift'hley. — Price  Increase. — The  Electricity  Com- 
mittee has  decided  to  recommend  the  Council  that,  in  view  of  the 
increased  cost  of  production  caused  by  the  war,  the  scale  of 
charges  for  direct-current  electricity  for  lighting,  motive  power, 
heating  and  cooking  purposes  (but  excluding  electricity  supplied 
in  pursuance  of  existing  sealed  agreements)  be  increased  by  Jd.  per 
unit  from  October  Ist  next  inclusive. 

London.— St.  Pancras. — The  IJ.C.  has  received  the 
consent  of  the  Treasury  to  the  borrowing  from  the  Ecclesiastical 
Commissioners  of  such  a  proportion  of  the  £22,530  as  will  be 
necessary  to  cover  ths  cost  of  the  two  boilers  at  the  King's  Road 
electricity  station,  now  approaching  completion.  The  Electricity 
Committee  recommends  that  a  loan  of  £11,265,  the  amount 
required  at  the  present  time,  be  taken  up.  The  Finance  Com- 
mittee recommends  that  the  sum  of  £6,413,  remaining  in  the  net 
revenue  account  of  the  electricity  department  at  March  31st  last, 
after  retaining  £4,(100  as  a  working  balance,  be  utilised  for  the 
relief  of  the  rates.  The  electricity  reserve  fund  now  stands  at 
£44,160. 

Milnrow. — The  U.D.C.  has  decided  to  inform  the  owners 
of  Coral  Mill  that  it  is  not  in  a  position  at  present  to  supply 
electricity. 

MoflienvelL — Annual  Report.— Mr.  J.  A.  Wishart, 
burgh  electrical  engineer,  reports  that  during  the  year  there  were 
generated  3,487,437  units,  as  compared  with  3,620,089  units  in 
the  preceding  year.  Owing  to  restricted  lighting  there  was  a 
decrease  in  consumption  of  82,171  units  ;  power  sales  increased 
by  55,274  units.  During  the  year  46  new  installations  were 
connected  to  the  mains.  The  total  income  from  all  sonrceg 
was  £16,082. 

IVew  Earswick. —  Overhead  Lines. — Tlie  Flaxton 
Council  has  again  considered  the  question  whether  electric  current 
should  be  conveyed  to  New  Earswick  by  overhead  or  underground 
cables.  Previously  the  Council  had  decided  in  favour  of  the  latter, 
but  the  general  manager  of  the  York  electricity  department 
wished  it  to  reconsider  its  decision,  stating  that  only  single  poles 
would  be  erected,  and  these  would  be  no  more  unsightly  than 
ordinary  telegraph  or  telephone  poles.  The  Council  decided  to 
adhere  to  its  previous  decision  in  favour  of  underground  cables. 

\ew  Zealand. — Annual  Report. — The  report  of  thecity 

electrical  engineer,  Dunedin,for  the  year  ended  March  31st  last  shows 
total  revenue  £57,627,  and  working  expenses  £18,799.  After  pro- 
viding for  interest  £20,997,  depreciation  £3,825,  and  renewal  fund 
£10,145,  there  was  a  net  profit  of  £3,860.  There  were  10  999,608 
units  of  electricity  sold,  as  against  10,155,471  in  1914.  The  con- 
sumers numbered  5,015  ;  the  number  of  motors  in  use  on  the 
mains  was  845  of  7,084  HP.,  and  the  total  generating  and  distribu- 
tion costs  per  unit  were  ■402d.  Average  price  obtained — for  private 
lighting,  3'35d.  per  unit;  power  and  heating,  ■739d.  ;  and  fcr 
tramways,  'YlSd. 

The  Public  Works  Department  is  receiving  many  applications 
for  the  supply  of  current  from  the  Lake  Coleridge  hydro-electric 
scheme.  At  Tai  Tapn,  12  miles  from  Christchurch,  a  local  butter 
factory  is  not  only  changing  over  to  electric  drive,  but  is  under- 
taking the  distribution  of  current  on  a  co-operative  basis  to 
residences  in  the  district.  A  larger  flour  mill  is  to  be  erected  at 
Lincoln  to  be  electrically  driven  ;  current  is  also  to  be  supplied 
to  the  Lincoln  Agricultural  College.  Negotiations  are  also  in 
progress  to  supply  current  to  Oxford,  Hororata,  and  Cust,  and 
other  country  towns.  It  is  anticipated  that  the  farmers  will  take 
advantage  of  electric  power  for  carrying  out  farming  operations  as 
a  means  of  cheapening  production. —  CommonweultJi  Emjineev. 

Peterborou!>'h. — Price   Increase. — The  Council   has 

increased  the  price  of  energy  for  power  purposes  by  id.  per  unit 
as  from  September  30th. 

Runcorn. — Prov.    Order. — The    R.D.C.    has    been 

informed  that  the  B.  of  T.  has  granted  Warrington  T.C.  an  order 
to  supply  electricity  to  the  works  of  the  Richmond  Gas  Stove  and 
Meter  Co.,  at  Grappenhall,  which  are  in  the  rural  area. 

Sandffate. — Restricted  Lighting. — The  Folkestone 
Electricity  Co.  has  allowed  the  U.D.C.  a  reduction  of  £210  from 
£486  due  for  public  lighting  as  the  rebate  owing  to  restricted  light- 
ing. The  Council  considers  the  offer  reasonable,  but  has  askei  for 
further  adjustments  on  future  accounts. 

South  .ifrica. — New  Electric  Plant. — The  annual 
report  of  the  Government  Mining  Engineer  of  the  South  African 
Union,  dealing  with  machinery,  shows  that  during  the  year  1914 
the  chief  items  of  new  electrical  machinery  introduced  were  as 
follows :— Transvaal  ■    Electric    generators    and    engines,   hoists, 
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looomotives  and  motors,  £201,315  ;  power  cables,  transformers 
bells,  telephones,  &a.,  £79,406.  Cape  Province  :  Electric 
(renerators  and  ene:inea,  hoists  and  motors,  £2,5,642  ;  power  cables, 
transformers,  bells,  telephones,  itc,  £12,6.51.  Oranpe  Free  State  : 
Electric  generators  and  engines,  and  motors,  £4,819.  There  were  4.5 
electrically  driven  coal-cntters  in  use  in  the  Union  in  1914.  The 
number  of  electric  hoists  licensed  for  the  tran"port  of  passengers 
continues  to  increase ;  in  the  Transvaal,  at  th")  end  of  the  year, 
there  were  in  operation  103  indnction-motor  hoists,  with  an  aggre- 
irite  of  53,769  H.r.,  and  23  Ward-Ijflonard  type  hoiste,  with  an 
agrereerate  of  25  575  H.r.  Of  the  162  elevators  in  the  Transvaal 
which  came  under  the  supervision  of  the  Mines  Dapartment,  157 
were  electric  ;  in  Cape  Province  there  were  60  electrically-driven 
elevators  ;  in  Orange  Free  State  4,  and  in  Natil  85  out  of  a  total 
of  89.  The  numbar  of  units  of  electricity  used  for  mining  pur- 
poses was  451,988,177.  There  were  n''ne  separate  accidents  in 
connection  with  electric  plant  at  the  mines,  classified  as  follows  :  — 
Direct  contact  with  a  live  cable  exposed  through  abrasion  of  the 
insulation,  3  ;  contact  with  a  conductor  (signal  wire),  made  live 
by  its  contact  with  a  live  cable  exposed  through  abrasion  of  its 
insulation,  1  :  accidental  contact  with  the  insulated  part  of 
apparatus,  (a)  with  live  parts  nominally  exposed,  3  ;  (/))  with  live 
parts  nominally  unexposed,  but  improperly  exposed  when  live  for 
adjustment,  1  ;  misadventure,  1. — S.  A.  Minimj  Journal. 

St.  Anne's-on-Sea.— Oat  of   a  total  of  321,191  nnits 

used  up  to  July  Slst.  44,290  units  were  for  domestic  piwer.  This 
is  a  big  increase  compared  with  a  year  ago,  when  the  figures  were 
28,180.  The  output  of  electricity  for  August  showed  an  increased 
consumption,  in  spite  of  a  reduction  in  public  lighting,  &c.  The 
consumers  now  number  1,661,  an  increase  of  over  100. 

AVakefield. — Loan  Application  and  Price  Increase 

— The  City  Council  last  week  was  informed  that  it  was  anticipated 
that  there  would  be  a  deficiency  on  the  electricity  undertaking, 
and  that  the  Local  Government  Board  had  refused  to  sanction  any 
further  loans  for  extensions  of  the  works  at  present.  The  Elec- 
tricity Committee,  however,  had  decided  to  apply  for  sanction  to 
borrow  £1,000  to  meet  the  cost  of  providing  an  additional  bDilfr 
feed  pump  and  a  cooling  tower  at  the  works.  With  regard  to  the 
question  of  the  price  of  electricity,  the  Committee  recommended 
that  the  charges  for  power  and  lighting  purposes  be  increased  12i 
per  cent,  from  Oatober  let. 

Annual  Repoht  — The  report  of  the  city  electrical  engineer 
stated  that  during  the  past  12  months  3,132,262  units  had  been 
sold,  whilst  the  number  of  consumers  showed  an  increase  of  88  at 
1,025.  There  were  352  motors  connected  to  the  mains,  with  a 
total  of  3  398  H. p.  The  revenue  amounted  to  £18,055,  and  the 
expenditure  to  £10,856,  interest  and  sinking  fund  charges  absorbed 
£6,693,  and  there  was  a  net  profit  of  £506.  It  was  estimated 
that  the  revenue  of  the  undertaking  would  fall  by  about  £900,  on 
account  of  the  reduction  of  lighting  in  the  streets. 

Wallasey.  —  Plant    Extension.  —  The    Council    has 

sanctioned  the  expenditure  of  a  further  £9,000  for  the  installation 
of  new  plant  at  the  electricity  works. 

AVal.sall. — As  the  new  station  and  plant  will  not  be  in 
operation  this  year  the  Electricity  Committee  of  the  T.C.  has 
decided  to  postpone  work  on  the  e.h.t.  change  over,  and  concen- 
trate the  staff  upon  the  l.t.  change  over,  i.e.,  the  laying  of  a  third 
wire  to  105-volt  mains  and  the  balancing  up  of  105volt  consumers 
on  the  three-wire  system.  The  Committee  has  approved  an  exten- 
sion of  mains  at  an  estimated  cost  of  £180. 

Windsor. — Street  Lighting. — The  electrical  installa- 
tion Co.,  Ltd.,  have  again  allowed  the  T.C.  a  rebate  of  £17  off  the 
past  year's  account  for  public  lighting.  The  Council,  owing  to 
the  lighting  regulations,  has  suggested  that  the  present  contract 
with  the  company  be  suspended,  and  that  terms  should  be  quoted 
for  lighting  on  the  reduced  scale. 

Worcester. — JIains  E.xtension. — The  Electricity  Com- 
mittee has  decided  to  extend  the  mains  in  Hylton  Road,  at  an  outlay 
of  £250,  in  order  to  supply  electricity  to  Severn  Bank  tannery. 


TRAMWAY  and  RAILWAY  NOTES. 


Ambleside. — Motor  A'eiiiclks. — 'i'he  Council  has  re- 
fused the  application  of  the  Harrow-in-Furness  Tramways  Co.,  for 
licences  for  motor  vehicles  to  ply  in  the  district. 

Asliton.  —  War  P)Onus.  —  An  application  from  the 
tramwaymen's  Union  for  a  war  bonus  for  tramwaymen  working 
on  the  Manchester  section  has  not  b;en  entertained. 

Australia. — Snuur.AN  Maii.way   Ei.KCTnii'irATioN. — 

When  moving  the  second  reading  of  the  City  and  Suburban  Elec- 
tric Kiilways  Hill  in  the  New  South  Wales  Legislative  Assembly, 
the  Minister  for  Public  Works  stated  that  the  traffic  was  expand- 
ing BO  rapidly  that  it  woubl  priictioally  double  itself  before  the 
city  railway  had  developed.  During  the  last  four  years  the  train, 
tramcar  and  ferry  traflic  had  increased  11 '24  per  cent,  per  annum, 
and  at  the  same  ratio  would  double  itself  in  r>  5  yeare.  Low  level 
and  high  level  underground  schemes  had  been  proposed,  but  the 
one  before  the  House  was  what  was  known  as  the  high  level  under- 
ground railway.  It  would  bo  placed  at  a  shallower  depth  than  any 
of  the  other  Rchenjes, — Aun  flfinin;/  Stmulnrfl, 


Birkenhead. — Female   Labour.— AVomen  conductors, 

all  of  whom  are  wives  of  soldiers,  have  been  introduced  on  the 
Birkenhead  tramways. 

Bradford. — Female  Labour. — A  deputation  from  the 
Bradford  branch  of  the  Tramway  Workers'  Union  met  a  sub. 
Committee  of  the  Corporation  tramways  and  the  manager  with 
reference  to  the  employment  of  women  on  the  tramways,  the 
manager  having  publicly  stated  that  owing  to  large  numbers  of 
enlistments  from  amongst  his  men  there  was  difficulty  in  working 
the  system  properly.  The  deputation  stated  that  the  workers 
objected  to  the  employment  of  women,  maintaining  that  In  Brad- 
ford, even  more  than  in  other  placen,  owing  to  heavy  gradients 
and  "  rush  hours  "  which  had  no  parallel  on  any  other  system,  the 
work  was  unsuitable  for  females.  There  were  plenty  of  men  who 
had  been  rejected  for  military  service,  who  could  undertake  the 
work  better  than  women.  As  an  organisation  they  objected  to  the 
idea  until  the  necessity  was  proved.  The  tramway  manager  has 
indicated  that  he  does  not  favour  the  employment  of  women  if  it 
oan  possibly  be  avoided. 

Bristol.— Trajiways    Purchase. — With    a    view    to 

enabling  the  negotiations  with  the  company  to  be  completed  before 
finally  making  recommendations,  the  Tramways  Option  Committee 
has  recDmmended  the  City  Council  to  make  application  to  the 
B.  of  T.  for  an  order  extending  for  one  year  the  period  during 
which  the  Corporation  shall  be  entitled  to  exercise  its  present 
option  to  purchase  the  Bristol  tramway  undertaking.  An  order 
for  an  extension  of  time  under  the  Act,  if  granted  by  the  B.  of  T., 
will  not  affect  subsequent  periods  for  exercising  the  option  of 
purchase. 

Burton, — L.G.B.  Inquiry. — A  L.G.B.  inquiry  was  held 
on  the  7th  inst.  relative  to  the  Corporation's  application  for  a  pro- 
visional order  to  run  omnibuses  and  motor-cars  within  the  borough. 
The  borough  electrical  engineer  expressed  himself  in  favour  of  an 
electric  'bus  to  carry  its  own  electricity,  the  capital  expenditure  for 
Bu;!h  a  vehicle  being  about  £1,200.  It  is  proposed  to  have  an 
experimental  service  with  two  or  three  cars  at  first. 

Canada. — The  Hamilton  Hydro-Radial  Union  has  been 
informed  that  the  engineers  of  the  Provincial  Hydro  Commission 
at  work  to  the  sDuth  of  Hamilton  are  surveying  for  an  electric 
line,  not  only  from  Hamilton  to  Port  Dover  and  other  points  on 
Lake  Erie,  but  for  a  line  which  will  enter  into  competition  with 
those  of  the  Dominion  Power  and  Transmission  Co.,  as  well  as  the 
steam  road  of  the  T.  H.  and  B.  The  plans  call  for  a  hydro-radial 
to  St.  Catharines  and  all  iutermediate  points,  including  a  side  line 
to  Dunnville,  Cayuga,  &o. — Canadian  Engineer. 

Electric  Railways — The  annual  report  of  the  Ottawa  Depart- 
ment of  Railways  and  Canals  for  the  year  ended  June  30th,  states 
that  there  are  now  (iO  electric  railways  (including  street  railways') 
in  Canada,  aggregating  2,05244  miles  of  single  track.  There  are 
four  railway  systems,  having  over  100  miles  of  single  track,  viz , 
the  British  Columbia,  345  miles;  Montreal  Tramways,  234  milfs  ; 
Toronto  Railway,  133  miles  ;  and  the  Winnipeg  Railway,  101  miles. 
The  passengers  carried  during  the  year  numbered  794,059,593,  and 
the  car-miles  run  were  98,917,808.  The  total  capital  expenditure 
is  returned  at  $147,595,342.  and  the  year's  net  earnings  were 
$7,867,546,  and  after  various  deductions  for  reserve,  &^..  the  surplus 
was  11,873,955.  On  one-third  of  the  lines  there  was  a  deficit  on 
the  year's  working. — Electrical  ]t'orld. 

London. — Women  Conductors — The  question  of  em- 
ploying women  as  tramcar  conduct.irs  in  L  <ndon  has  been  put 
forward  by  the  North  Metropolitan  Tramways  Co.,  but  the  polica 
authorities  decline  to  issue  licences. 

Xortli-Eastern  Railway.  —  Heavy  Freight  Trac- 
tion.— According  to  the  Vork.'<!iire  Po.it,  experimental  working  on 
the  e'.eotrified  portion  of  the  N.E.R.  from  Shildon  to  Newport 
has  commenced,  and  it  is  hoped  that  the  whole  length  of  the 
Simpasture  branch,  from  Shildon  toErimus  S'dings,  Newport,  near 
Middlesbrough,  will  be  opened  for  traffic  by  the  end  of  the  month. 

The  starting  point,  Shildon,  is  the  collecting  ground  for  the 
West  Durham  coalfield,  and  practically  the  whole  of  the  output 
carried  over  the  lino  is  intended  to  feed  the  enormous  blast  furnaces 
which  are  built  beside  the  line  at  Erimus  Sidings,  between  Thornaby 
and  Middlesbrough. 

Current  is  supplied  by  the  overhead  system,  and  o inducted  by 
two  bows  from  the  overhead  conductor  to  the  locomotives.  Ten 
engines  will  be  employed,  nine  of  which  are  completed,  and  have 
made  experimental  runs.  They  are  of  the  customary  electric  loco- 
motive form,  with  a  cab  in  the  middle,  with  eight  wheels,  each 
pair  of  wheels  having  a  separate  motor.  They  have  been  designed 
by  Mr,  Vincent  1-.  Raven,  chief  mechanical  engineer,  North-Kistern 
Railway,  and  built  at  the  Darlington  Works. 

The  electrical  equipment  has  been  designed  and  carried  out  under 
the  supervision  of  Mr.  (^hns.  A.  Harrison,  who  has  recently  retired 
from  the  position  of  chief  engineer  of  the  company.  The  power 
is  supplied  by  the  Ncwcastle-on-Tyne  Electric  Supply  Co.,  and  the 
Cleveland  and  Snuth  Durham  Companies,  who  have  erected  several 
Bub-stitions  for  the  purpose,  the  proMure  b.iug  l,50o  volts. 

!\ottin|i'liani. — Fkmai.k  Laiioii). — The  City  Council 
has  decided  to  engage  women  to  act  as  tramcar  conductors,  the 
difficulty  of  obtaining  suitable  men  having  become  acute.  Prefer- 
en-ie  is  to  be  given  to  young  married  women  whose  husbands  are 
on  active  service  or  invalided  home,  and  they  wjll  receive  full  rat? 
pf  pay  and  uniform. 
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Sonthainpton.  —  Female  Labour.  —  The  Tramways 
Committee  of  the  Corporation  proposeB  to  employ  women  con- 
daotors  dnring  the  continuance  of  the  war,  at  a  rate  of  pay  of  5(3. 
per  hour,  for,  as  far  ae  possible,  eight  hours  per  day  and  six  days 
a  week. 

SoHtliport. — Annual  Report. — The  revenue  from  the 

tramways  for  the  year  ended  March  Slst  la't  exceeded  that  of  the 
previous  year  by  £1,571,  the  total  beiner  £20  420. 

Walsall. — "WoMEX  Coxductors. — The  Tramways  Com- 
mittee is  now  employ  inpr  females,  to  act  temporarily  as  conductors, 
men  bsing  unobtainable  for  the  position.  They  are  being  paid  the 
same  rate  as  men. 

Women  conductors  are  now  engaged  on  the  cars  in  Wolver- 
hampton. 

Wharfedale. — Railless    Traction. — Last    week    the 

inauguration  took  place  of  the  new  railless  route  from  the 
Guiseley  terminus  of  the  Leeds  City  tramways  to  Otley.  The  fare 
is  to  be  Sd.,  and  the  charge  from  Otley  right  through  to  Leeds 
will  be  8d. 

"WiffaH. — Annual  Report. — The  report  of  the  general 
manager  of  the  Corporation  tramways  shows  that  the  profit  on  the 
year's  working  was  £902,  as  compared  with  £4,6',i0  in  the  previous 
year;  the  traffic  receipts  were  £7.")  248,  a  decrease  of  £2  726,  and 
the  working  expenses  £46,177.  Interest  on  capital  absorbed 
£13,866."  and  rent  of  leased  lines  £3,662  ;  £13.101  was 
allocated  to  sinking  fund  and  repayment  of  mortgage  loans,  and 
£4,231  was  transferred  to  the  renewal  fund.  The  total  car-miles 
run  were  about  IJ  millions,  and  the  receipts  per  oar- mile  were 
1207d.,  a  decrease  of  039d.  :  passengers  carried  numbered 
13,811,709,  a  decrease  of  about  half-a-million.  The  energy  con- 
sumption was  1-461  units  per  oar-mUe.  The  total  capital  expendi- 
ture amounts  to  £481,577. 

Female  Labour. — Six  women  conductors  were  employed  on 
the  Martland  Bridge  Mill  route  last  week. 


Tlie  M'orld's  Wircloss.— The  7,000  ship  stations  in 
the  world  require  over  16,000  licensed  men  to  operate  them,  while 
over  1,000  land  stations  with  a  working  force  of  3,2ii0  men  are 
required  to  handle  the  business  which  originates  on  board,  or  for, 
these  vessels.  The  records  of  the  United  States  show  that  about 
2,000  amateurs  have  been  licensed  in  the  past  few  years  to  operate 
their  own  stations.  All  the  best  equipped  warships  carry  wireless, 
and  a  fair  estimate  of  the  number  of  navy  vessels  at  war  so 
eqnipoed  is  Great  Britain  500,  Germany  200,  Italy  200,  France 
180,  Rissia  110,  Japan  70,  Austria  «0.  There  are  also  a  large 
number  of  small  vessels  under  Colonial  flags.  The  United  States 
has  over  300.— T.  and  T.  Age. 

llnitcd  states. — The  affairs  of  the  United  Wireless 
Telegraph  Co.  have  b'len  settled,  after  long  litigation,  and  the 
company  has  been  dissolved. —  T.  and  T.  Age. 


TELEGRAPH  and  TELEPHONE  NOTES. 

4astralia.— The  Postmaster-Generali  claims  to  have 
effected  a  saving  of  £25,000  by  utilising  scrap  materials,  such  as 
metal  pieces,  &c.,  from  old  telephones  in  the  departmental  work- 
shops    The  material  formerly  largely  went  to  waste. 

Improvements  in  the  telephone  service  are  about  to  be  adopted 
by  the  Postmaster-General,  as  the  result  of  a  general  conference  of 
telephone  managers,  on  a  report  submitted  by  Mr.  G  H.  Morgan 
telephone  manager  in  Melbourne,  and  Mr.  S.  L.  Monaghan,  assistant 
telephone  manager  in  Sydney,  who  recently  toured  America  and 
Great  Britain.  Mr.  Spence  states  that  by  the  attend^-pay 
station  "  the  caller  is  spared  the  delays  and  diffisulties  incidental 
to  the  penny-in-the-slot-system.  It  is  specially  adapted  to  busy 
centres  and  is  to  be  first  tried  at  the  central  telegraph  receiving 
office,  Melbourne,  and  the  General  Post  Office,  Sydney  The  no 
delay  trank  service"  is  a  speeding-up  process  in  the  traffic  between 
exchanges,  workable  on  certain  lines  not  more  than  25  miles  in 
length  It  is  also  intended  by  the  Postmaster-General  to  adopt  a 
scheme  founded  on  that  in  existence  in  America,  for  the  traming 
of  operators,  and  the  practice  of  employing  women  operators  on 
night  duty  is  to  be  extended. 

\ew  Telephone  Subscribers.— The   Government  has 

decided  to  impose  a  surcharge  on  new  subscribers  to  the  national 
telephone  service.  The  impost  came  into  operation  on  September 
8th,  and  is  intended  to  last  during  the  war.  It  is,  in  fact,  m  the 
nature  of  a  war  tax,  and  will  be  applicable  to  the  whole  of  the 
kingdom  Evervbody  requiring  a  new  telephone  service  will  be 
called  upon  to  make  an  initial  payment  of  £4.  That  is  he  mm.- 
mum  amount,  and  the  sum  may  be  exceeded  if  the  installation  is 
likely  to  entail  much  outlay.  The  surcharge  is  due  entirely  t»  the 
Bhortege  of  labour  occasioned  by  the  war,  there  having  been,  owing 
to  enlistments  and  other  causes,  a  considerable  reduction  m  the 
number  of  men  available  for  telephone  extension.  Under  these 
circumstances  the  Postmaster- General  is  unwilling  to  undertake 
any  new  work  which  can  be  avoided.  The  object  is  to  sift  out 
applications  and  reject  those  which  are  not  urgen.  so  that  what- 
ever money  is  spent  may  be  used  to  the  best  advantage.  The  sur- 
charge must  be  prepaid.  On  the  installation  bemg  made,  the 
ordinary  tariff  rates  are  enforced. 

The  Tele«Taph  Service.— The  Retrenchment  Com- 
mittee, of  which  the  Chancellor  of  the  Exchequer  is  chairman,  has 
presented  to  the  Government  an  interim  report,  m  which  it/ecpm- 
mends  economies  in  the  public  service  which  can  »'e  carried  into 
effect  at  once  and  without  legislation.  The  Committee  considers 
that  certain  nnremunerative  Post  Office  services  should  be  made 
self-supporting,  and  chiefly  the  telegraphic  service,  on  which  there 
is  now  a  loss.  If  the  recommendation  is  adopted  by  the  Govern- 
ment, as  it  doubtless  will  b3,  the  Public  may  have  Is.  telegrams 
again.  Further,  there  is  reason  to  believe  that  the  Committee 
recommends  that  the  low  Press  rates  should  he  i«creMed.  It  has 
been  stated  lately  that  the  loss  to  the  Post  Office  on  this 
advantage  given  to  the  Tjewspaperg  is  £300,000  per  (Wnum,^.. 
J)ailti  Newn, 


CONTRACTS  OPEN  and  CLOSED. 

OPEN. 

Australia.- October  25th.-  Six  electrically-operated 
wharf  capstans,  for  the  Sydney  Harbour  Trust.  Forms  of  tender 
from  the  Engineer-inChief,  Harbour  Trust  Offices,  Circular  Quay.' 

October  25th.  For  the  Commonwealth  Department  of  Defence 
(Navy  Office).  Sopply,  delivery  and  erection  of  power-station 
plant  and   equipment   for  the  Commonwealth   Naval  Dockyard, 

^VWTORIAN  Railways.  — January  5th,  1916.  Installation  of 
automatic  sprinklers  and  thermostats  at  Jolimont  car-shed.  Chief 
Storekeeper,  RaUway  Offices,  Spencer  Street,  Melbourne. 

Bristol.— September  24th.  Unwashed  small  coal  for 
six  or  twelve  months,  for  the  Corporation  electricity  works. 
Mr.  H.  F.  Proctor,  Chief  Engineer  and  General  Manager,  Exchange, 
Corn  Street  (returnable  deposit  of  £2  2s.). 

Burnley.— September  20th.  B.  of  G.  Electrical  goods. 
Tender  forms  from  Mr.  J.  S.  Horn,  Clerk. 

Dundee.— September  27th.  Heating  and  ventilating  the 
City  Hall  Buildings,  Dundee.    Mr.  Jas.  Thomson,  City  Architect. 

Edinbur«'h.  —  October  4th.  Corporation.  Cast-iron 
intake  shaft,"  pump  shaft,  &o.,  for  obtaining  sea-water  for  con- 
densing in  connection  with  the  new  electricity  station  at  West 
Bank,  Portobello.    The  Engineer,  Dewar  Place  station,  Edinburgh. 

Halifax.— September  22nd.  Electrical  fittings  for  sis 
months  for  the  B.  of  G.  Mt.  A.  T.  Longbotham,  Clerk,  Carlton 
Street. 

London  —Bow.— September  Slst.  Electrical  goods  for 
the  managers  of  the  Poplar  and  Stepney  Sick  Asylum  District. 
Mr  S  G  Wright,  Clerk,  the  Asylum,  Devon  s  Road,  Bow,  t,. 

iENSlKaroN.-September  23rd.  Si^.r^''!,^°PP'y  °*  "'^?'"'= 
lamps  and  fittings  for  the  B.  of  G.  Mr.  W.  R.  Stephens,  Clerk, 
Guardians'  Offices,  Marloes  Road,  W.  . 

H  M  Office  of  Wobks.-O  jtober  1st.  Repair  of  incandescent 
electric  lamps.     See  "  Official  Notices  "  to-day. 

Livernool.— September  21st.  Electric  supplies  for  six 
months,  for  the  West  Darby  B.  of  G.  Mr.|H.  P.  Cleaver,  Clerk, 
Brougham  Terrace. 

Manchester.— September  i  1st.  Guardians  of  Manchester 
Union  New  motor-driven  compressor  for  refrigerating  apparatus. 
Specifications  from  Mr.  A.  J.  Margatroyd,  23,  Strutt  Street,  Man- 

''''s^Dtember  21st.  Corporation  Tramways  Department.  Supply 
anddelWery,  up  to  March  31st,  19 16,  of  best  house,  furnace  and 
anthracite  c'cal  Mr.  J.  M.  McElroy,  5.-,,  Piccadilly,  Manchester. 
l°so  same  date,  (/-)  making  up  of  uniform  clothing,  and  (o)  uniform 

"^'werthTr  Tydfil.— September  21st.  Electrical  acces- 
sories for  six  months,  for  the  B.  of  Ci.  workhouse.  Particulars 
from  the  Master. 

Xew  Zealand.  —  DuNEinx.  —  November  3rd.  City 
Council.  Supply  and  delivery  of  insulated  and  bare  copper  wire 
Tn  quantities  for  a  period  of  two  years.  Specifications  at  Elec  ricri 
Engineer's  office,  Market  Street,  Dunedin.-3<.«.  Zealand  Shij.jnng 
and  Commerce. 

Shano'hai.— September  24th.  Municipal  Council.  One 
turbo-generator,  5,000  KW.,  and  one  or  ?wo  of  10,000  KW.  complete 
with  condensing  plant,  ice.    See  "  Official  Notices     August  2Uth^ 

September  29th.  e.h.t.  switchgear,  static  transformers,  and 
underground  cables  for  22,000  v.,  for  the  Municipal  Council.  See 
"  Official  Notices  "  August  27th. 

South  Africa.-JoHANNKSBURr;.-October  9tt.    Man'- 

cipal  Council.  Water-purifying  plant  with  a  capacity  of  7..,000 
gallons  per  24  hours,  for  the  generating  station. 

Spain. -September  ;50th.  Registro  de  la  Direccion- 
General  de  Tele-raf os,  Madrid.  The  construction  and  working  for  a 
mrimum  pe  iod  of  20  years  of  a  central  telephone  exchange  at^ 
Tf^he  following  towns  ■  -Huesoa  (Province  "£  Huesca  Lor«, 
(Province  of  Moroia);   Orihuela   (PminW  of  AUcante)  ,  Borjwi 
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Blancas  (Province of  Lc'Tida")  :  and  Aguilas  (Province  of  Murcia). 
A  copy  of  the  Onietu,  containinfr  particnlars  (in  Spanish"!  re- 
Bfarding:  the  installation  of  the  necesBary  plant  and  material,  may 
be  conBulted  by  United  Kingdom  manufacturers  of  telephone 
exchanerc  equipment  at  the  Commercial  Intelligence  Branch  of  the 
Board  of  Trade,  ":<,  Basinphall  Street,  London.  E  C. 

vSwiiidoil. — September  18th.  Corporation.  Supply  of 
steam  coal.     See  ''  Official  Notices"  September  3rd. 

Warriiifftoii.— September  22nd.  B.  of  G.  Electrical 
poods  ("none  of  German  or  Austrian  origin")  for  six  months 
eadinjr  March  31st,  1916.  Mr.  Arthur  Bottomley,  Clerk,  Bewsey 
Chambers. 

September  28th.  Twelve  months'  supply  of  earthenware  condnit, 
for  the  Electricity  Department.     See  "  Official  Notices"  to-day. 

WhittiuffliaiH.  —  September  20th.  County  Asylum. 
Supply  during:  six  months,'  commencing  October  Ist,  liil5,  of 
various  workshop  stores.     Mr.  H.  E.  Morgan,  Clerk  and  Steward. 

Wolverhani|>ton. — September  21st.  Electric  fittings 
for  six  months  for  tbe  B.  of  G.     Mr.  F.  Harrison,  Clerk. 

Specifications  for  the  items  marked  *  can  be  seen  at  the  Board 
of  Trade  Commercial  Intelligence  Branch  in  London. 


CLOSED. 

An.straliai — The  following  contracts  have  been  placed : — 

P.M.G.'s  Department,  Victoria. 
Item  1,  one  aocumnlator  battery,  Premier  type,  Perth,  i340  ;  item  2,  ditto, 
South  Anstralia,  f  315 ;  item  3,  ditto,  Flinders  Island,  £305 ;  item  4, 
ditto,  Queensland,  i'iOo.— Warburton,  Franki,  Ltd. 
Victorian  Railways  Department. 
Carbons  for  arc  lamps,  £i6  IO3.  per  ton.— Aust.  General  Electric  Co. 
Kenti  insulated  wire  :  item  1,  No.  14,  solid,  :£43  6s.  per  mile  ;  item  2,  No.  8, 
stranded,  £95  7s.  6d.  per  mile  ;  item  3,  No.  6,  stranded,  £116  10s.  per 
mile.— R.  W.  Cameron  i  Co.,  Ltd. 
One  30-Kw.  Silvertown  shunt-wound  generator  complete,  JE13S  10s.— I. -R., 
G.-P.  &  Telegraph  Works,  Ltd.  —Tenders, 

West  Acstrauan  Government  Tender  Board. 
Metallic-tilament  lamps  :  item  1,  2s.  each  ;  item  2,  Is.  each  ;  items  3,  4,  5 
and  6,  lljd.  each.— C.  Atkins  &  Co.  —Aii.-t.  Minimi  Standard. 

Avlesliurv.— The  U.D.C.  has  accepted  the  tender  of 
Mr.  Thos.  Robinson,  of  Liverpool,  for  installing  the  electric  light 
at  the  Town  Hall,  at  £129. 

London. — ^lessrs.  Siemens  Brothers  Dynamo  Works, 
Ltd.,  have  received  an  acceptance  of  a  tender  for  the  supply  of 
Wotan  lamps  to  the  G.P.O.  for  the  ensuing  six  months. 

The  G.P.O.  has  also  placed  a  contract  for  Royal  Ediswan  drawn- 
wire  lamps. 

The  General  Electric  Co.,  Ltd.,  has  for  the  seventh  time  received 
the  G.P.O.  (six-monthly)  contract  for  Osram  drawn-wire  lamps. 
The  company  has  also  received  contracts  for  many  thousands  of 
Osram  and  Robertson  lamps  for  the  Admiralty  and  the  War  Office. 

St.  Pangeas. — The  Electricity  Committee  reports  the  purchase 
of  the  following  supplies  of  coal,  in  accordance  with  the  B.  of  T. 
suggestions  :  — 

1,000  tons  Nuneaton  D.S.  nuts,  at  a2s.  6d.  per  ton,  from  Messrs.  Facers  and 

Co.,  and  1,000  tons  Newdegate  nuts,  at  22s.  7d.  per  ton,  from  Messrs. 

J.  H.  Beattie  &  Co.,  Ltd.,  for  replenishins;  stock. 
1,000  tons  Newdegate  beane,  at  21s.  ton  ;  600  tons  i-in.  Hacknall,  at  19s.  ton, 

and  for  the  deficiency  in  ciuantities  necessan-  to  bo  made  up  over  the 

next  nine  months. 
9,000  tons  D.S.  Newdegate  beans,  at  21s. :  1,000  tons  D.S.  nuts,  at  22s.  6d. 

Bethnal  Green.— The  Guardians  have  accepted  the  tender  of 
Pope's  Electric  Lamp  Co.,  Ltd.,  for  700  metal-filament  lamps,  at 
Is.  3Jd.  each  ;  and  the  tender  of  Messrs.  Drake  &  Gorham,  Ltd., 
for  300  taiitalum  lamps  for  £19  8s.  6d. 

Stret ford.— The  tender  of  Messrs.  Belliss  <V:  Morcom 
has  been  accepted  by  the  Electricity  Committee  for  the  supply  and 
fitting  of  new  valves  for  the  intermediate  cylinders  of  the  engines 
of  the  last  .500- kw.  set,  at  an  approximate  cost  of  £70. 

Sunderland.— Last  week  the  T.C.  accepted  the  following 
tenders  on  behalf  of  the  Electricity  and  Lighting  Committee  :— 

p.ic  T.  switnhgear  and  meters  — FerrantI,  Ltd. 
Cable,     B.l.  and  Ilelbl.y  Cables,  Ltd. 
Transformer  oil.— E.  Clcaton  R'^es. 
Cable.— I.R.,  G.-P.  and  Telegraph  Works. 

Walsall. — The  tender  of  Messrs.  II.  (lough  &  .Son  has 
been  accepted  by  the  T.C.  Electricity  Committee,  at  £45".,  for 
internal  alterations  to  the  sub-stations. 

Weyinoulli.- The  T.C.  has  accepted  the  tender  of 
Messrs.  R.  Cox  ,>;  Son  for  100  service  boxes,  at  !ij.  each. 


FORTHCOMING    EVENTS. 

Inslltula  of  MetaiR— Friday,  Heiitfmbcr  I7lh.  At  8.80  p.m.  At  tbe  Chemical 
Boclciv"  r()<,rn«,  HurliDgton  Ilnose,  W,    Annual  general  meeting. 

Iron  and  Sleel  Institute. —TburHday  and  Friday,  Boplcmber  Mrd  and  94tb. 
At  the  InstliuKon  of  Ciril  F.nglncsrg,  London.  Autumn  mooting.  For  par- 
IKiiiara  leo  our  "  Note«,"  Seplomber  8rd,  p.  808, 


NOTES. 
Women    Conductors. — At    the  Birmingham    Police 

Court,  one  Joseph  Judd  was  fined  20).  for  removing  the  chain 
of  a  tramcar  after  it  was  full,  and  for  rudeness  to  the  woman 
conductor  in  charge  of  the  car.  The  woman  burst  into  tears  in 
consequence  of  his  offensive  behaviour.  The  Bench  signified  its 
determination  to  protect  women  conductors,  but  the  other 
passengers  on  the  car  had  already  shown  that  if  need  be  they 
were  prepared  to  take  the  law  into  their  own  hands. 

Electricity    in     Steel   Works. — The    new   electrical 

plant  recently  installed  in  the  works  of  the  Central  Steel  Co., 
at  Massillon,  Ohio,  U.S.i.,  has  given  every  satisfaction,  as  is 
evidenced  by  the  statement  of  the  directors  of  the  company  that 
the  "  Electrically  operated  steel  mills  may  be  considered  a  success." 
The  installation  was  due  to  the  efforts  of  the  Massillon  Electric 
and  Gas  Co.,  who  succeeded  in  convincing  the  Central  Steel  Co. 
that  their  new  steel  mills  should  be  ele::trically  equipped,  and 
the  result  is  that  electric  power  is  employed  exclusively  in  the 
operation  of  this  plant.  After  six  months'  work  the  superin- 
tendent reports  that  the  capacity  of  the  plant  is  30  per  cent, 
greater  than  that  at  which  it  was  rated,  and  "the  very  first  run  of 
steel  was  marketed  and  pronounced  of  satisfactory  quality.'  He 
also  adds  that  the  effectiveness  of  the  electrical  installation  in 
reducing  labour  costs  has  exceeded  all  expectations.  The  mill  of 
the  Central  Steel  Co.  has  at  present  a  capacity  of  400  tons  of  steel 
per  day,  but  four  additional  furnaces  are  to  be  erected  immediately, 
and  these  also  will  be  electrically  equipped  throughout. 

The  i\ew  York  Electrical  Eiiiibition. — Arrange- 
ments are  well  in  hand  for  the  ninth  annual  Electrical  Exposition 
and  Motor  Show,  which  is  to  be  held  at  the  Grand  Central  Palace, 
New  York,  from  October  6th  to  the  16th.  The  Exhibition  will,  it 
is  expected,  surpass  those  of  former  years  in  interest,  as  the  U.S. 
Government,  including  the  Army,  Navy,  and  Treasury  Depart- 
ments, and  the  New  York  City  Board  of  Education,  are  uniting  in 
an  effort  having  this  object  in  view  ;  in  addition  to  which  all  the 
leading  electrical  engineering  and  allied  concerns  will  be  present 
with  exhibits.  As  regards  the  Army,  this  department  will  be 
represented  by  an  exhibit  prepared  at  the  Springfield  Arsenal, 
showing  the  manufacture  of  rifles  and  sabres.  The  Signal  Corps 
of  the  Eastern  Division  of  the  Army  will  also  have  a  display  of  the 
communication  apparatus  used  by  a  modern  army  in  the  field, 
including  wireless  telegraph,  telephone,  and  various  other 
signalling  devices. 

By  direction  of  the  Naval  Department,  an  exhibit  is  being  pre- 
pared, comprising  a  5-KW.  wireless  sending  and  receiving  station 
and  the  central  generating  station  of  a  Dreadnought.  The  U.S. 
Treasury  is  sending  an  interesting  exhibit — a  "  Money  Laundry," 
a  machine  for  washing,  drying  and  ironing  paper  currency. 

Among  the  industrial  exhibits  of  interest  will  be  a  dairy  and 
a  bakery,  all  the  apparatus  and  machinery  in  connection  with 
which  will  be  electrically  worked.  The  American  Telephone  and 
Telegraph  Co.  is  arranging  to  give  a  series  of  demonstrations  of 
the  trans-Continental  telephone  line  between  New  York  and  San 
Francisco,  in  connection  with  which  brief  lectures  will  be  given 
on  the  development  of  the  telephone  and  the  construction  of  the 
trans-Continental  line  itself.  The  New  York  Edison  Co.  will  have, 
among  other  interesting  exhibit?,  a  therapeutic  display,  including  a 
model  hospital  and  clinic,  with  every  modem  electric  appliance 
used  in  surgery  and  the  treatment  of  diseases.  In  addition, 
between  75  and  loO  different  firms  have  booked  space  at  the 
Exhibition. 

\ew  Source  of  Platinum.  —  Most  of   the    world's 

supply  of  platinum  comes  from  the  Russian  deposits  in  the  Ural 
Mountains,  the  average  output  being  about  9  tons  a  year,  while 
only  about  300  kg.  is  derived  from  other  sources.  The  total  supply 
has  remained  practically  constant  since  1000,  but  the  price  has 
more  than  doubled  during  the  past  10  years,  owing  to  the  increas- 
ing demand  for  platinum  in  the  chemical,  electrical,  and  dental 
industries,  and  to  the  control  exercised  by  a  company.  Moreover, 
the  richest  Russian  deposits  are  gradually  becoming  exhausted. 

The  high  price  of  the  metal  has  prompted  prospectors  to  search 
for  new  sources,  but  their  efforts  have  generally  proved  nnsnc- 
oessful.  However,  at  Wenden,  in  Westphalia,  according  to  the 
(irnir  Ciril.  in  the  course  of  explorations  for  ores  of  iron,  lead  and 
copper,  the  presence  of  platinum  has  been  unexpectedly  discovered 
in  proportions  such  that  the  deposits  appear  to  be  amongst  the 
rictiest  in  the  world.  A  cubic  metre  of  the  new  ore  contains  as 
much  as  36  to  70  grammes  of  the  metal,  compared  with  a  content 
averaging  6  to  S  grammes  in  existing  mines,  and  rarely  exceeding 
40  grammes.  The  discovery  was  due  to  a  new  method  of  chemical 
analysis,  which  was  capable  of  detecting  platinum  not  only  in  the 
free  state,  but  also  in  the  form  of  alloys  with  other  metals  such 
as  silver,  which  being  soluble  in  nitric  acid  would  have  passed 
without  detection  under  the  old  methods  of  test.  This  fact 
encourages  the  hope  that  platinum  may  be  found  in  other  regions 
of  similar  geological  formation  to  that  of  Wenden.  Tbe  Austrian 
publication  from  which  our  contomporary  derives  this  information, 
however,  observes  that  the  presence  of  ezpioitablo  platinum  in 
Germany  has  not  been  fully  proved. 

Educational. — SorTii-WKSTKRN    roi.YTKCHNic  Instf- 

TUTK  — The  prospectus  of  the  day  and  evening  courses  for  1915-lfi 
has  come  to  hand.  ClasHcs  are  provided  in  the  usual  engineering 
subjects,  under  Mr.  A,  ,T.  Makowcr  and  his  assistAnts  in  rlectrioM 
engineering,  Messrs.  U.  A.  Oschwald  and  B.  H.  Morphy. 
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Strike   of  Dublin  Elcitrifians On  Tuesday    last, 

says  our  Dublin  correspondent,  all  the  memberB  of  the  Dublin 
Union  of  Electriciana  struck  work,  and  electrical  work  in  the 
city  was  consequently  brought  to  a  standstill.  The  trouble  arose 
out  of  the  demand  of  the  men  for  payment  of  lid.  per  hour,  the 
prevailing-  rate  beingf  9{d.  per  hour.  The  employers  refused  to 
accede  to  the  demand.  Rouprhly,  there  are  about  30  electrical 
firms  in  the  city.  Xon-Union  men  remained  at  work,  and  some 
of  the  masters  say  they  can  proceed  without  the  aid  of  those  who 
have  eone  out.  The  Corporation  electricians  are  not  affected  by 
the  strike,  there  being  an  agreement  under  which  they  naust 
remain  at  work  during  a  local  strike  ;  but  the  Corporation  ia  bound 
by  whatever  agreement  as  to  terms  may  be  come  to  by  outside 
employea  and  employers.  About  200  of  the  men  on  strike  have 
left  for  Belfast  and  Ulaseow.  Several  important  contracts  have 
had  to  be  refused  by  city  firms  within  the  past  few  months,  owing 
to  the  scarcity  of  electricians,  numbers  having  gone  to  cross- 
Channel  centres  for  munitions  work.  An  instance  has  been  quoted 
of  a  junior  hand  who,  some  time  ago,  was  earning  253.  per  week  in 
Dublin,  and  ia  now  getting  £5  in  another  city.  Some  of  the 
Dublin  employers  have  advertised  for  men  to  fill  the  places  of  the 
strikers. 

Mr.  J.  Gibson,  secretary  of  the  Dublin  Building  Trades  Em- 
ployers' Association,  writing  to  the  Press  on  behalf  of  the  electrical 
sestion,  states  that  the  Electrical  Trades  Union  (Dublin  branch) 
came  to  an  agreement  with  the  Association  in  May,  191i,  under 
which  they  were  to  receive  9jd.  per  hour  for  50  hours  per  week, 
resulting  in  a  weekly  wage  of  38s.  BJd.,  "  which  is  as  high  as  paid 
to  any  skilled  worker  in  Dublin  or  district,  with  one  exception." 
"The  conditions  of  the  electrical  trade  in  Dublin  since  the  war 
started  are,"  says  Mr.  Gibson,  "  extremely  bad,  work  being  scarce 
and  many  employers  finding  it  almost  impossible  to  pay  expenses. 
It  has  further  to  be  borne  in  mind  that  the  rate  of  wages  in  Dublin 
is  as  high  as  paid  to  any  electricians  in  the  United  Kingdom  with, 
we  believe,  one  exception,  viz.,  London.  The  increase  demanded  by 
the  men  amounts  to  7e.  SJd.  per  man  per  week,  equal  to  practically 
20  per  cent.  When  the  men  demanded  this  increase  of  wages  we 
offered  to  consider  the  question  of  a  bonus  to  men  engaged  on 
war  work,  but  no  notice  was  taken  of  this  offer." 

Volunteer  \otes, — Exgineerixg  Institutions'  Volun- 

TEEB  TKAININO  COEPS. — 

Company  Orders. — By  Lieut.-Col.  C.  B.  Clay,  V.D.,  Commandant, 
for  week  commencing  September  20th,  1915  : — 
Drills,  6.30-7.30  ;  7.30-8.30.  p.m. 

Mondaij. — Section  3,  Technical  instruction  ;  Section  1,  musketry 
at  range  ;  Sections  2  and  4,  Squad  drill  or  signalling. 

FrUUuj. — Section  4,  iTeohnical  instruction;  Section  2,  mneketry 
at  range  ;  Sections  1  and  3,  Squad  drill  or  signalling. 

Attention  is  called  to  the  fact  that  the  War  Office  has  now 
decided  to  employ  certain  Volunteer  Training  Corps  in  guarding 
waterworks,  railways  and  prisoners. 

3bd  Batt.  (Old  Boys)  Centeal  London  Regiment  (Volun- 
TEEBS). — Battalion  Orders  by  Colonel  S.  G.  Grant  (OiHoer  Com- 
manding), Thursday,  September  16th,  1915  : — 

Week-end  Parade.  —  Sunday.  —  The  Corps  wQl  be  visited  by 
General  Sir  O'Moore  Creagh,  V.C,  G.C.B.,  G.C.S.I.,  on  Sunday  next, 
the  19th  inst.  The  Battalion  will  parade  as  strong  as  possible 
at  Liverpool  Street  Station  (low  level  entrance  G.E.R.),  at  9.30  a.m., 
for  entrenching,  returning  about  4.55  p.m. 

The  Quartermaster  will  make  the  necessary  arrangements  for 
refreshments  to  be  served  on  the  grounds. 

Regimental  Sport.'!. — Owing  to  the  large  number  of  entries  for 
all  the  events  in  the  Regimental  Sports  programme,  it  is  absolutely 
necessary  that  all  preliminary  heats  for  the  120  Yards  Handicap, 
and  the  Pole  and  Pillow  Fight,  should  be  got  through  in  the 
morning  on  Saturday  next,  commencing  at  1 1  o'clock  sharp. 

The  order  of  the  printed  programme  will  be  carried  out  as  far  as 
possible.  Competitors  not  answering  to  their  names  at  the  time 
at  which  each  of  them  starts  will  be  scratched. 

No.  10  Inter-Company  Push  Ball  is  cancelled.  Another  event 
will  be  substituted,  should  time  allow. 

Commi.i.iiom. — There  are  a  few  vacancies  for  Commissions  in 
the  Royal  Engineers  (Kitchener's  Army)  open  to  members  of  the 
Corps  who  are  engineers  by  profession.  Age,  25-40  years. 
Members  desirous  of  taking  up  these  appointments  are  directed 
to  apply  to  the  Adjutant,  at  Headquarters. 

Mtislietry. — There  will  be  no  Shooting  at  either  Bisley  or 
Acton  Ranges  on  Saturday  next,  the  18th  inst. 

A.  G.  JoiNEB,   Major  and  Adjutant,  O.B.C. 

.Appointments  Vacant. — Chief  assistant  clerk  and 
accountant  for  Shanghai  municipal  electricity  department  (£46 
per  month)  ;  jointers  (4l8.)  for  H.M.  Dockyard,  Rosyth.  Particu- 
lars are  given  in  our  advertisement  pages. 

The  Electrical  Photonietiy  of  Stars. — In    a  paper 

read  at  the  meeting  of  the  National  Academy  of  Sciences, 
April  2uth,  1915,  Stebbins  reviewed  the  recent  work  on  this  subject 
carried  out  at  the  University  of  Illinois  Observatory.  The 
majority  of  the  work  has  up  to  the  present  been  performed  by  the 
utilisation  of  the  selenium  bridge.  This  is  mounted  at  the  focus 
of  the  telescope,  and  the  brightness  of  the  illumination  ia  indicated 
by  the  consequent  diminution  of  resistance,  which  is  measured 
by  a  Wheatstone  bridge.  The  selenium  bridge  suffers  from  certain 
disabilities,  the  chief  of  which  are  that  it  is  especially  susceptible 
to  temperature  changes,  and  after  exposure  to  light  requires  con- 
siderable time  for  recovery.  However,  it  becomes  more  sensitive 
and  extraordinarily  more  regular  with  decrease  of  temperature,  so 
that  for  stellar  work  it  is  kept  surrounded  by  an  ice-pack,  the 
whole  apparatus  being  wrapped  up  in  a  blanket. 


The  selenium  bridge  bids  fair  to  be  displaced  for  such  work  by 
the  photo-electric  cell,  which  is  more  sensitive,  and  has  a  shorter 
recovery  period.  The  photo-electric  cell  has  a  sensitive  surface  of 
one  of  the  alkali  metals,  which  is  mounted  in  an  exhausted  glass 
vessel,  with  a  small  residue  of  inert  gas.  The  effect  of  light  is  to 
release  electrons  from  the  surface,  which  ionise  the  gas,  and  thus 
a  current  is  produced,  the  intensity  of  which  is  a  measure  of  the 
incident  light  — Amnvledi/r. 

Institution   and   Lecture  Xotes.  —  South  African 

Institution  of  Engineers. — At  the  annual  general  meeting  of 
the  Institution,  Mr.  \V.  Ingham  was  elected  president,  and  Messrs. 
Bernard  Price  and  E.  G.  Izod  vice-presidents.  The  Institution 
passed  a  resolution  offering  its  services  to  the  Government  of  South 
Africa  for  investigating  proposals  of  a  technical  nature  for  the 
benefit  of  the  Empire. 

Train  Li!>htin<>:. — Commenting  upon  the  recent  train 
smash  at  Newark,  the  York.s/iire  Po.it  remarks  "the  very  small 
casualty  list  is,  undoubtedly,  a  great  support  for  the  advocates  of 
electricity  as  against  gas  for  the  illumination  of  railway  coaches. 
The  greater  part  of  the  express  was  electrically  lighted,  and  there 
was  consequently  no  fire  as  a  sequel  to  the  smash.  In  almost  all 
the  railway  accidents  of  recent  years  it  has  been  the  resulting 
lire  which  has  been  responsible  for  the  worst  horrors.  The  promp- 
titude and  presence  of  mind  of  the  cook  in  shutting  off  the  gas 
supply  in  the  kitchen  is  particularly  commendable." 

.  Fires  Due  to  Air  Raids. — The  British  Fire  Prevention 
Committee's  Air  Raid  ''  Warning  "  as  to  the  nature  of  the  bombs 
used  and  how  to  deal  with  fires  arising  therefrom,  which  was 
first  published  earlier  in  the  year,  is  now  being  re-issued  in  the 
form  of  a  small  poster,  which  can  be  obtained  gratuitously  upon 
written  application  (with  stamped  and  addressed  large  envelope 
enclosed),  from  the  Registrar  of  the  British  Fire  Prevention  Com- 
mittee, 8,  Waterloo  Place,  London,  S.W.  The  "  Warning  "  gives 
hints  in  simple,  direct  language  as  to  explosive  bombs,  incendiary 
bombs,  pungent  fumes,  and  simple  methods  for  meeting  outbreaks 
of  fire.  It  is  illustrated  with  particulars  of  the  incendiary  bomb 
generally  used  by  the  enemy. 

A  Resourceful  Lineman. — The  foreman  of  construc- 
tion in  an  Arkansas  town  a  few  days  ago,  after  the  flood  had 
prostrated  all  telegraph  lines,  was  instructed  to  restore  communi- 
cation at  all  hazirds  and  without  an  instant's  delay.  The  fore- 
man was  resourceful.  He  chartered  a  lifeboat  and  started  down 
the  stream,  which  covered  the  roadway  and  fields.  In  the  course 
of  a  short  tim<)  he  discovered  that  he  was  getting  out  of  sight  of 
land.  He  therefore  returned  and  obtained  a  mariner's  comp»ss. 
He  started  out  again,  this  time  towing  a  raft  of  telegraph  poles, 
ranging  from  20  to  30  ft.  in  length.  He  took  soundings  at  the 
first  place  he  thought  would  be  just  about  right  to  drive  into  the 
ground  one  of  the  poles.  To  his  surprise  he  found  03  ft.  of  water. 
He  then  proceeded  further,  and  in  a  short  time  he  discovered  that 
he  was  out  of  sight  of  land.  An  inland  lake  200  miles  in  extent 
had  been  formed  by  the  flood  waters.  Under  these  conditions  the 
foreman,  not  to  be  dismayed,  returned  to  headquarters  and  sent  an 
urgent  message  ordering  100  miles  of  submarine  cable  and  a  cable 
steamer  to  be  sent  by  rail  to  lay  the  cable. — Telegraph  and  Tele- 
phone Aije. 


OUR    PERSONAL    COLUMN. 

Tlis  Editors  invite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electeical  Review  posted  as  to  their  vwvements. 

Central  Station    OflBcials.— At    St.  John's  Church, 

Preston  Park,  Brighton,  on  September  6th,  the  marriage  took  place 
of  Me.  Geo.  Frbdk.  Hilton,  assistant  engineer  at  the  Ipswich 
Corporation  electricity  works,  and  Miss  Kathleen  Mary  Agate, 
eldest  daughter  of  the  late  Mr.  J.  Agate,  of  Brighton.  The 
presents  included  an  oak  and  silver  biscuit  box  from  the  Ipswich 
electricity  staff. 

Me.  Geobge  Vaeey  has  been  appointed  chief  assistant  at  the 
Wakefield  electricity  works  during  the  war  ;  an  extra  remunera- 
tion of  £25  per  annum  is  to  be  paid  to  him  for  the  additional 
duties  he  will  be  called  upon  to  perform. 

Me.  R.  E.  Liveslet  has  been  appointed  shift  engineer  at  the 
municipal  electricity  works,  Stretford,  in  place  of  Mr.  T.  Woodhill, 
resigned. 

Me.  A.  E.  Wilson,  deputy  city  electrical  engineer,  Bristol,  has 
resigned  his  appointment,  he  having  been  appointed  by  the  War 
Office  to  the  position  of  electrical  engineer  to  the  Chief  Engineer 
of  the  Southern  Command.  The  Electrical  Committee  reconiniends 
the  City  Council  (1)  to  promote  Mb.  A.  J.  Newman,  who  has  been 
in  the  service  of  the  Committee  for  11  years,  to  the  vacant  position, 
at  a  salary  of  £350,  rising  to  a  maximum  of  £400  ;  (2)  to  promote 
Me.  a.  J.  OiTLEE,  who  has  been  in  the  Committee's  service  for 
14  years,  to  the  position  of  sub-station  engineer,  at  a  salary  of 
£200,  rising  to  a  maximum  of  £250 ;  and  (3)  to  promote  Mb. 
I.  A.  D.  Pedler,  who  has  a  record  of  15J  years'  service,  to  the 
position  of  mains  engineer,  at  a  salary  of  £175,  rising  to  a  maxi- 
mum of  £250.  The  Committee  is  also  of  opinion  that  it  is  desir- 
able, owing  to  the  large  increase  in  the  size  of  the  undertaking. 
to  appoint  a  boiler-house  superintendent  whose  duties  will  be 
chiefly  to  supervise  the  combustion  of  coal  with  a  view  to  further 
economy  in  steam  raising,  and  recommends  such  appointment  at 
a  salary  of  £200  per  annum. 
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<>eiiei'al. — We  regret  to  learn  that  Mr.  J.  C.  White, 
of  the  St.  Helens  Cable  and  Rubber  Co.,  Ltd.,  was  operated  on 
for  appendicitis  last  week.  He  is  now,  however,  out  of  danger 
and  proKreBsinpr  satisfactorily.  Mr.  White  is  the  inventor  of  the 
patent  corrosion-proof  fittingrs  that  have  acted  as  valuable 
accessories  to  C.T.S.  wiring  in  severe  eituationi. 

On  the  occasion  of  his  marriage  to  Miss  Norah  Harding  Moss, 
daughter  of  Mr.  Wilfred  Moss,  of  The  Knolls,  Nanpantan, 
Loughborough,  Mr.  Wm.  Pkarson,  of  the  stafif  of  the  Crush 
Electrical  Engineering  Co.,  has  been  presented  by  his  colleagues 
with  a  case  of  cutlery. 

The  marriage  took  place  at  the  parish  church,  Harpeuden, 
Herts,,  on  Sept.  6th,  of  Miss  Winifred  Mary  Down,  elder  daughter 
of  Mr.  F.  J.  Dawn,  M.I.B.E.,  of  Glengariff,  Harpenden,  and 
Mb.  Selwyn  Dcdlet,  younger  son  of  the  late  Rev.  H.  T.  Dudley, 
vicar  of  Whitfield,  Glossop. 

We  regret  to  learn  from  the  Iro/iiniDn/er  that  M.  Adolphe 
Greiner,  of  Lie Jfe,  president  of  the  Iron  and  Steel  Institute,  is 
seriously  ill,  suilering  from  an  internal  complaint.  On  September 
Ist  news  reached  this  country  of  an  improvement  in  his  condition. 

Mr.  George  Dawkes,  who  has  been  appointed  controller  of  the 
Telegraph  Department,  General  Post  Office,  Edinburgh,  in  succes- 
sion to  Mr.  Wm.  Smith,  who  retired  in  May,  has  had  a  wide  and 
varied  experience.  In  1874  he  joined  the  service  as  a  telegraphist 
at  Leamington  Spa,  afterwards  going  to  Brighton.  His  next 
appointment  was  to  the  North-Eastern  surveyor's  district,  and  later 
he  became  chief  superintendent  at  Leeds.  He  was  afterwards  trans- 
ferred to  London  as  assistant  traffic  manager  in  the  secretary's  office. 

Mr.  W.  C.  p.  Tapper,  M.I.E.E.,  manager  of  the  Stepney  elec- 
tricity undertaking,  is  a  member  of  the  London  Munitions 
Committee. 

The  CoiiimoivmiUh  Engineer  states  that  Mr.  A.  Fraseb,  elec- 
trical engineer,  Sunbury,  Vic,  has  been  appointed  second  engineer 
at  the  new  power  house,  Canberra,  N.S.W.  Mb.  M.  C.  Henderson, 
assistant  electrical  engineer  to  the  Danedin,  N.Z.  Council,  has  been 
appointed  city  electrical  engineer  in  succession  to  Mr.  E.  E.  Stark. 
Mr.  G.  T.  Eogar,  who  was  employed  in  the  electrical  engineer's 
office  as  draughtsman,  has  been  appointed  assistant  electrical 
engineer. 

The  Review  of  the  River  Plate  states  that  Engineer  Alvarez 
Coetes  has  been  appointed  manager  of  the  Stite  electric  power 
stations  of  Uruguay. 

It  is  announced  in  the  Press  that  Temporary  Lieut.-Colonel 
George  R.  H.  Bowden,  Royal  Fusiliers  (City  of  London  Regiment), 
has  relinquished  his  temporary  rank  on  vacating  command  of  a 
battalion. 

Me.  Edwin  C.  Flint,  who  for  the  last  nine  years  has  held  the 
position  of  senior  estimator  in  the  cable  sales  department  of 
Messrs.  Siemens  Bros.  &  Co.,  Ltd.,  Woolwich,  has  resigned  to  take 
up  a  position  with  Messrs.  Pirelli-General  Cable  Works,  Ltd. 

Roll  of   Honour.— Chables  Coopeh,    of  the  Royal 

Naval  Division,  who  was  34  years  of  age,  and  formerly  worked  at 
the  Salford  Corporation  electricity  station,  has  died  from  wounds 
received  in  the  Dardanelles. 

Lance- Corpl.  Christopher  Mdoner,  of  the  11th  Manchester 
Raiment,  who  has  been  killed  at  the  Dardanelles,  was  employed 
by  the  Broughton  Coppar  Co.,  Salford,  and  was  in  training  as  an 
electrical  engineer. 

Trooper  Arthur  Bibby,  of  the  Life  Guards,  formerly  in  the 
electric  traction  department  of  the  L.  &  Y.  Railway,  is  recovering 
from  the  effects  of  gas  poisoning,  and  is  now  at  Birchington-on- 
Saa  Convalescent  Hospital. 

Private  Alex.  McLaren  Doio,  of  the  6th  Manchesters,  who 
has  died  from  wounds  received  at  the  Dardanelles,  was  for  four 
years  a  student  at  the  Manchester  School  of  Technology,  and  in 
19J2  received  the  Manchester  University  certificate  of  distinction 
in  electrical  engineering. 

Private  John  W.  Hogg,  of  the  Signal  Section,  Royal  Engineers, 
formerly  a  linesman  employed  by  the  Warrington  Post  Office,  has 
met  a  tragic  death  while  engaged  on  the  repair  of  a  telephone  line. 
Capt.  Mitcheaon,  in  a  letter  to  his  father,  states  that  Private  Hogg 
went  out  to  improve  the  telephone  line  which  had  been  laid  on  the 
previous  day.  For  some  distance  this  line  ran  under  some  high- 
tension  electric  power  lines.  Hogg  climbed  up  one  of  the  poles 
with  the  telephone  wire  in  his  mouth,  obviously  to  put  it  higher 
up  on  the  pole,  and,  not  realising  that  the  wires  above  him  were 
power  wires,  placed  his  left  hand  on  one  of  them.  He  was  killed 
instantaneously.  (Japt.  Mitcheson  pays  a  high  tribute  to  the  work 
of  the  deceased,  and  states  that  he  was  the  hardest  working  and 
the  most  cheerful  and  willing  man  in  his  section.  Private  Hogg 
was  '2.i  years  old. 

Private  Edward  Moss,  of  the  South  Wales  Borderers,  formerly 
employed  by  the  Tudor  Accumulator  Co.,  Ltd.,  Dukinfield,  is 
reported  missing,  and  it  is  feared  that  he  was  drowned  in  the 
sinking  ot  the  Uinjiil  Kdirurd. 

Private  R.  Hioiiam,  a  former  employe  at  Messrs.  Dick,  Kerr 
and  Co.B  works,  has  been  wounded  in  the  Dardanelles  whilst 
with  the  Loyal  North  Lancashires 

Lance-corporal  Hakeb,  of  the  f>th  Etsex  regiment,  a  member  of 
the  Chelmsford  Town  Council,  who  has  been  killed  in  action,  was 
for  many  years  employed  at  the  Arc  Works  of  Crompton  ic  Co., 
I>td  ,  and  latterly  at  the  Marconi  Works.  When  war  broke  out  he 
became  medical  oflicer's  orderly. 

Private  Viotok  E.  Clakkb,  l-Cth  Manohester  Regiment,  who 
has  been  killcil  in  action  in  the  Dardanelles,  was  on  the  staff  of 
the  Old  Trafford  Dynamo  Co.,  of  Manohostor,  which  he  joined 
after  being  trained  at  the  works  of  Davey,  I'axman  k  Co.,  of 
f;olche8ter.  He  joined  his  regiment  on  Soptembur  7th,  and  pro- 
oeeJed  a  week  later  to  Egypt  for  training. 


Sergeants.  D.  Whaeldell,  of  the  11th  Battalion  Manchester 
Regiment,  who  was  on  the  staff  of  the  National  Electric  Supply 
Co.,  of  Preston,  has  bean  killed  in  action  in  the  Dardanelles. 

Sergeant-Bugler  Walter  Henry  Slaughter,  of  the  Ith  Sussex 
Regiment,  who  has  been  killed  at  the  Dardanelles,  was  engaged  at 
the  Worthing  Corporation  electricity  works  prior  to  the  war. 

Troop-Sergeant  Sydney  Gordon  Kerry,  of  the  Berks  Yeomanry, 
who  was  on  the  staff  of  the  Reading  E.L.  Co.,  has  been  wounded 
in  action  in  the  Dardanelles,  At  first  he  was  reported  to  have  been 
killed. 

Private  Cliikokd  Hitchcox,  who  was  formerly  in  the  test 
department  of  the  British  Thomson- Houston  Co.,  Ltd.,  of  Rngby, 
has  been  killed  in  action.  He  was  serving  with  the  Canadian 
Contingent. 


OFFICIAL  RETURNS  OF  ELECTRICAL 
COMPANIES. 


TilUn^.Stevens,  Ltd.   (formerly   W.  A.   Stevens.  Ltd.).— 

Issues  on  various  dales  from  NovemI.er  25lh,  1,113,  to  AugusT  31sl,  1915,  of 
i:50,000  first  mortKiiKe  debenture  stock,  p:irt  ol  a  series  of  which  parti- 
culars have  already   been   filed. 

Chamberlain   and  Haokham.   Ltd. — Capital,   .£100,000  in 

£5  shares  (10,000  pref.).  Return  dated  April  15th,  1915,  10,000  ord,  and 
8,000  pref,  shares  t.iken  up.  £5  per  share  called  up  on  7,298  pref,;  ;6'36.490 
paid;  j{:53.510  considered  as  paid  on  10,000  ord,  and  702  pref,  shares.  Mort- 
gages and  charges  ;   Nil. 

Contraflo    Condenser  and    Kinetic    Air   Pump   Co.,   Ltd. 

(110,264).— Capital,  £;80,000  in  £1  shares.  Return  d,iled  April  12th,  l;)15.  All 
shares  taken  up,  7s,  per  share  called  up  on  27,000;  £9 AM  paid;  ^fc'.M.OOO 
considered  as   paid  on   53,000  shares,      .Mortgages  and    charges  ;    Nil. 

Lawson's    Non^Conducting   Composition,    Ltd. — Capital, 

;^10,000  in  £&  shaies  (1,600  ord.,  100  defd,,  and  300  pref,).  Return  dated 
May  18th,  1915,  1,211  ord.,  118  pref..  and  100  defd,  shares  taken  up.  £b 
per  share  called  up  on  889  shares;  £:4,44S  paid;  £2,100  considered  as  paid 
on   540   shares.      Mortgages    and   charges  :    NiL 


CITY  NOTES. 


Nairobi  Electric  Power  and  Li&hting:  Co.,  Ltd. 

In  submitting  the  accounts  for  1914,  the  directors  add  the  following 

comparative  figures  :  — 

1912,  1913.  19U. 

Units  generated          604,392  723,852  1,020,038 

CastotDsrs  cDoneotecl  at  December  SIst, ,           ms  610  633 

Motora  connected.  B,H,p 249  373  42J 

Private  lights  connected  (8  c.p.  equiv.)      10,658  13,745  22,808 

Bsreet  lighting 3,000  2,000  3,000 

The  schemes  for  the  utilisation  of  the  Thika  Falls,  for  which 
tenders  were  received  and  necessary  financial  arrangements  made, 
had  to  be  stopped  owing  to  the  outbreak  of  war.  The  Treasury 
prohibition  of  new  capital  issues  being  most  stringently  applied 
when  it  is  a  question  of  using  the  same  outside  the  United  Kingdom, 
has  also  effectively  stopped  the  company's  schemes.  Sanction  was, 
however,  obtained  for  the  issue  necessary  to  provide  the  auxiliary 
steam  plant  to  be  erected  at  N'airobi  to  prevent  the  inconvenience 
which  would  be  caused  to  the  community  by  complete  stoppage  of 
the  development  of  the  company's  undertaking. 

Two  of  the  directors  were  called  up  for  war  service,  viz.,  the 
managing  director,  Lieut.-Commander  R.  C.  Bayldon,  R.N.,  and 
Colonel  A.  W,  Mayo-Robson,  A,M,S.,  in  consequence  of  which  the 
board  elected  their  consulting  engineer,  Mr.  E.  W.  Monkhonse,  to 
ba  a  temporary  director  of  the  company. 


Southern  Electric    Tramways   (Baeno.s    .lyres). — 

The  report  for  the  year  ended  .lune  shows  a  credit  balance,  after 
depreciating  plant  and  machinery  by  10  per  cent,  of  J^87,3i!4,  to 
which  had  to  be  added  $2:{,2!)S  brought  forward.  The  sum  of 
l»l,747  is  transferred  to  reserve  and  84,368  to  contingency  aooount, 
after  which  a  dividend  of  2  per  cent,  is  declared  and  820,665  ie 
carried  forward. — Financial  limes. 

Direct  Spanish  i'eleuraph  <  o.,  Ltd. — Tlie  board  has 

decided  to  pay,  in  addition  to  the  dividend  at  the  rate  of  10  per 
oent,  per  annum  on  the  preference  shares,  an  interim  dividend  at 
the  rate  of  4  per  cent,  per  annum,  free  of  income-tax,  on  the  ordi- 
nary shares,  both  for  the  half-year  ended  June  30th,  1916. 

Sonth  netropolitan  Electric  lAjulit  and  Power  Co.. 

Ltd. — The  transfer  register  and  register  of  debenture  stockholders 
will  be  closed  from  September  I8th  to  Ootober  Ist,  1916,  for  the 
preparation  of  warrants  for  the  half -year's  interest,  payable  on  the 
Ist  prox.,  on  the  I )  per  cent,  lirst  debenture  stock. 

.Hanlla  Electric  Itallroadnnd  Liehliiijr  Corporation. 

— A  dividend  of  I )  jwr  cent,  for  the  ipiartcr  ended  September  HOth, 
on  common  capital  stock,  is  announced. 
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Duudep,  Bro«»hty  Ferry  and  District  Tramways 

Co. — The  directora'  report  for  the  year  ending  July  Slat  atatea 
that  the  profit  (including  the  sum  brought  forward  from  laat  year), 
after  providing  for  interest  on  debenture  stock,  amounta  to  £3,59'.i. 
From  thie  is  deducted  the  interim  dividend  paid  on  preference 
shares  for  the  half-year  to  January  Slat  at  the  rate  of  G  per  cent, 
per  annum,  less  tax,  £1,351,  leaving  £2,211.  The  directors  pro- 
pose to  pay  the  final  dividend  on  the  preference  shares  at  the  rate 
of  Ci  per  cent,  per  annum  for  the  half-year  ending  July  31at,  leaa 
tax,  £1,334  ;  to  renewal  fund  .tlOO;  to  sinking  fund  for  the 
redemption  of  debenture  atock,  £400  ;  to  carry  forward  £109. 
During  the  year  a  portion  of  the  company's  line,  1  ."j40  yards  in 
length,  was  acquired  by  the  city  of  Dundee,  under  compulaory 
powera. 

Dumbarton  Tramways  Co..  Ltd, — Mr.  Geo.  ]>alfour, 

chairman,  in  moving  the  adoption  of  the  report  at  the  annual 
meeting,  said  that  the  directora  regarded  the  result  of  the  year's 
working  aa  aatisfactory.  The  total  receipts  from  traffic  and  adver- 
tising amounted  to  £23,301,  being  a  decrease  of  £259.  Receipts 
from  intereet  on  deposits  and  temporary  loans  and  transfer  feea 
were  £l"i  leas  than  last  year.  Traffic  and  power  expensee  had 
increased  by  £340,  and  general  expenses  by  £-44  ;  but,  on  the 
other  hand,  maintenance  expenses  showed  a  decrease  of  £485,  due 
to  the  large  expenditure  made  during  the  previoas  year.  The 
report  waa  adopted  and  dividends  on  the  preference  shares  at  the 
rate  of  6  per  cent,  per  annum  for  the  half-year,  and  on  the  ordinary 
shares  at  the  rate  of  IJ  per  cent,  for  the  year,  in  each  case  under 
deduction  of  income-tax,  were  approved. 

Halifax  and  Bermudas  Cable  Co..  Ltd. — A  divi- 
dend of  3  per  cent.,  free  of  income-tax,  ia  announced  for  the  half- 
year,  making  C,  percent,  for  the  year,  carrying  £10,049  forward. 

Holopliane  Co.,  Ltd. — Tiie  net  profits  for  the  year  to 
June  30th  were  £7,309,  plua  £ll,ti23  brought  forward,  which, 
according  to  the  Financier;  ia  to  be  carried  forward. 

International   Light    and  Power    Co.,    Ltd.— The 

directors  have  declared  a  dividend  of  IJ  per  cent.,  leas  British 
income-tax,  on  the  preference  ahares  for  the  quarter  ending 
September  30th. 

British  Aluminium  Co  ,  Ltd.  ^  The  directors  have 

decided  to  pay  a  six  montha'  interim  dividend  at  the  rate  of  6  per 
cent  on  the  preference  shares. 


STOCKS    AND    SHAKES. 


Tuesday  Evening. 
The  strength  of  the  Stock  Exchange  markets  is  well  maintained. 
Plain  indications  of  increased  taxation  in  the  near  future  have 
little  of  the  effect  which,  in  normal  times,  is  associated  with  auch 
reminders  of  national  obligation.  In  peace  days,  the  hint  that 
income-tax  is  to  be  raised  is  sufficient  to  force  down  the  pricea  of 
gUt-edged  securities,  which,  in  their  turn,  drag  down  a  hoat  of 
others.  But  taxation  in  these  days  is  different  from  what  our 
generation  has  been  accnatomed  to  in  the  past  ;  and  the  call  to 
further  aelf -sacrifice  which  auch  hinta  implylia  accepted  with  some- 
thing almost  like  readinesss,  even  by  those  who  wonder  how  they 
are  going  to  atand  it. 

American  exchange  problema  are  likely  to  be  atraightened  out  in 
the  very  near  future  by  the  issue  of  a  one  hundred  million  pounds 
sterling  loan  in  the  United  States  by  the  British  Government,  but 
this  factor  New  York  has  allowed  to  become  overshadowed  by 
the  fresh  diplomatic  difficulties  that  have  ariaen  between  America 
and  Germany.  These  difficulties  our  cousins  seem  to  take  much 
more  seriously  than  we  do  over  here,  where  the  opinion  is  as  strong 
as  ever  that  Dr.  Wilson  will  not  allow  hia  country  to  be  dragged  into 
anything  likely  to  lead  to  open  rupture.  If  the  Americana  could 
tamely  submit  to  the  sinking  of  the  Liixitania  and  accept  the 
"  explanations "  Germany  offered  therefor,  ahe  will  be  capable 
of  sitting  down  under  any  sort  of  insult  or  injury,  however 
flagrant.  Thia,  at  least,  ia  a  fair  summary  of  much  City  opinion  ; 
and  the  London  Stock  Exchange  declines  to  suppoae  that  the 
present  incidents  will  end  in  anything  stronger  than  hot  air. 

Meanwhile,  events  in  Mexico  and  in  Brazil  are  being  watched 
with  keen  attention,  since  it  is  held  that  the  latter  country  is 
Btrnggling  gamely  through  its  troubles,  and  that  even  in  Mexico 
the  hopes  of  settlement  need  not  be  poatponed  indtfinitely.  At 
the  aame  time,  there  is  not  much  consolation  to  be  drawn  from 
the  reported  attitude  of  Carranza  as  to  the  futility  of  further 
peace  negotiations  at  present.  The  British  Consul  at  Mexico  City 
haa  forwarded  a  complete  list  of  the  bonds  and  other  secoritics 
which  were  removed  from  the  vaults  of  the  Mexican  National 
Treasury  by  the  Carranziat  forces  when  they  occupied  the  capital 
laat  February.  These  aeouritiea  are  believed  to  have  been 
deposited  at  Vera  Crnz.  The  list  ia  now  available  for  inspection  at 
the  Commercial  Intelligence  Department  of  the  Board  of  Trade, 
73,  Basinghall  Street,  E.C.  It  embraces  the  names  of  a  very  large 
amount  of  securitiea,  with  the  numbers  of  the  bonds  concerned  ; 
80  if  any  readers  are  unfortunately  intereated  in  thia  matter,  they 
should  put  themaelvea  into  communication  at  once  with  the 
department. 

One  of  the  features  of  thia  week  is  the  pronounced  recovery  in 
variouB  of  the  ateam  railway  atocka.  Started  by  a  rally  of  a  couple 
of  points  in  Brighton  Deferred,  the  improvement  spread  to  the 
rest  .of  the  list.     The  Brighton  Company  has  just  inaugurated  a 


new  system  of  third  class  Pullman  cars,  and  it  is  thought  that 
thia  enterprising  step,  and  the  publicity  given  to  it,  have  directed 
attention  to  the  low  price  of  the  atock.  The  London  and  (South- 
western Preference  issue,  made  primarily  for  the  purpose  of  pro- 
viding funds  for  the  electrification  of  the  suburban  lines,  has 
braced  up  to  100.  Underground  Electric  Income  bonds  had  a 
quick  rise  of  11,  and  Metropolitans  and  Districts  are  both  better. 

This  change  in  the  aspect  of  the  market  has  come  about  in  spite 
of  the  new  agitation  on  behalf  of  the  railwaymen,  in  which  some 
of  the  authorities  who  cannot  aa  a  rule  be  accused  of  championing 
the  cauae  of  labour,  have  recogniaed  a  certain  amount  cf  justifica- 
tion. With  the  railway  business  of  the  country  in  the  bands  of 
the  Government,  the  idea  is  that  dividends  are  not  likely  to  fluc- 
tuate to  any  material  extent.  Some  ten  weeks'  dividends  have  now 
accrued  in  the  prices  of  the  Home  Railway  stocks  ;  and,  as  this  is 
the  "  fat "  half  of  the  year.  Home  Rails  are  being  recommended  as 
good  investments  to  which  can  be  safely  entrusted,  at  all  events, 
part  of  the  money  realised  by  the  sale  of  American  bonds,  of  which 
many  thousands  of  pounds'  worth  have  changed  Continents  within 
the  last  few  weeks.  The  immediate  outlook  is  hardly  affected  by 
the  probability  of  another  War  Loan  before  the  end  of  the  present 
year  ;  and  it  takes  very  little  demand  for  stock  to  throw  into  relief 
the  limited  nature  of  the  floating  supply  available  to  meet  it. 

The  market  for  electrical  supply  shares  is  dull  and  heavy.  There 
are  a  good  many  sellers  about  ;  some  of  them  are  anxious  to  get 
any  sort  of  bid  for  their  ahares,  thia  being  the  caae,  of  course, 
where  people  are  obliged  to  raise  money.  To  quote  one  example  : 
certain  shares,  nominally  supposed  to  be  8J-9,  were  pressed  for 
sale  by  a  holder  of  25,  who  insisted  upon  some  sort  of  a  bid  being 
made  him.  The  beat  offer  he  could  get  waa  7J,  l.'>s.  below  the 
nominal  price.  ■  We  have  naed  fictitious  figures,  but  the  company 
is  one  of  the  best  in  the  Metropolitan  list.  Meanwhile,  prices  are 
not  put  down  to  any  noticeable  extent.  For  City  Ordinary  there 
are  a  few  buyers,  and  the  quotation  haa  hardened  to  12i, 

In  the  manufacturing  group,  the  principal  change  ia  one  which 
cannot  be  traced  in  our  lists.  British  Insulated  Wire  have  been 
extremely  difficult  to  sell  for  months  past,  but  within  the  paat 
day  or  two  a  buyer  has  been  about,  prepared  to  give  lOJ,  or  a 
little  more.  The  inquiry  no  doubt  is  stimulated  by  the  increase 
ia  the  interim  dividend,  which  is  taken  to  forecast  an  advance 
upon  the  present  good  rate  of  15  per  cent.  At  the  current  level, 
the  aharea  pay  just  over  7  per  cent,  on  the  money,  without  taking 
into  account  the  poaaibility  of  improvement. 

Anglo-Argentine  Tramways  have  receded  after  their  recent 
recovery.  The  Preferences  are  both  lower,  but  the  4  per  cent. 
Debenture  atock  at  73  ia  the  turn  better,  following  upon  its  rise 
of  IJ  laat  week.  In  the  Mexican  isauea  there  ia  still  next  to 
nothing  going  on.  Mexico  Tramways  first  gold  bonds  last  changed 
hands  about  39ii,  earlier  in  the  month  :  and  the  Seconds  within 
the  last  few  days  have  been  done  at  36i.  Rio  Tramway  bonds 
are  more  active  about  88,  the  5  per  cent,  second  bonds  keeping  about 
71.  The  Home  Tramway  deacriptions  are  quiet.  Britiah  Electric 
Traction  5  per  cent.  Debenture  stock  was  bought  the  other  day  at 
79,  and  liS  was  paid  for  the  4^  per  cent,  second  Debenture  stock. 

Canadian  Utilities  have  been  moving  sharply  in  price  as  the 
American  Exchange  rose  and  fell.  Canada  ia  represented  on  the 
Financial  Commission  now  assembled  in  New  York  to  consider 
the  establishment  of  a  credit  on  behalf  of  the  AUiea.  The 
prosperity  of  the  United  States  industrial  companies  is  described 
as  "  almost  Ecandalous  "  by  some  of  their  own  participants  in  the 
money  now  being  made  ;  and  there  is  a  good  deal  of  inquiry  for 
most  Canadian  issues.  Canadian  General  Electric  Common,  how- 
ever, is  somewhat  neglected  at  about  107,  the  Preference  having 
been  done  recently  at  108i.  Vancouver  Power  i\  per  cent.  Deben- 
ture stock  was  picked  up  at  G2  a  few  days  back,  and  Shawinigan 
Water  changed  hands  on  Monday  at  122,  there  being  also  a  little 
demand  for  the  company's  4  J  per  cent.  Perpetual  Consolidated 
Debenture  atock  in  the  neighbourhood  of  87J.  Consolidated  Gas 
and  Electric  Light  of  Baltimore  Common  stock  iagood  at  108. 

Activity  ia  developing  more  and  more  in  the  ahares  of  the  Vic- 
toria Falls  Power  Company,  and  this  week  the  price  of  the  Pre- 
ference has  spurted  to  17a.  3d.,  the  Ordinary  rising  aimultaneoualy 
to  OS.  6d.  The  5  J  per  cent.  Second  Debenturea  are  changing  hands 
between  8i>  and  87.  Added  to  a  decided  revival  in  Kaffir  shares  has  been 
the  turning  off  of  the  tap  in  Victoria  Falls  Preference  which 
has  had  the  effect  of  keeping  the  price  depressed  for  some  time 
past.  Whether  all  the  shares  have  been  taken  or  not  we  cannot 
say,  but  a  great  many  were  absorbed  jtiat  lately,  and  have  gone  into 
good  hands. 

The  Telegraph  market  is  slightly  erratic.  Great  Northerns  are 
£2  down.  Eastern  Telegraph  Preference  shed  4  points.  Eastern 
Ordinary  is  a  little  lower,  but  Anglo-American  Deferred  at  21i  is 
\  up.  Marconis  are  a  quiet,  rather  uninteresting  market, 
Americans,  after  being  153.  lid.,  recovered  a  few  pence,  but 
Canadian  Marconis  remain  dull  at  5s.  9d.  New  York  Telephone 
4  per  cent,  rallied  to  98|,  on  the  fall  in  the  American  Exchange. 
It  is  difficult  to  see  how  these  can  be  worth  holding  by  British 
investors,  who  have  greater  attraction  offered  them,  in  the  way  of 
security  and  interest,  in  home-grown  stocks  and  shares.  On 
Direct  Spanish  Ordinary  shares,  an  interim  dividend  of  4  per  cent, 
is  declared,  and  on  Globe  Ordinary  the  usual  quarterly  payment  of 
a  florin  will  be  made  at  the  end  of  this  month. 

The  rubber  share  market  is  scarcely  so  animated  as  it  waa  at 
the  end  of  last  week,  when  dealings  were  on  quite  a  healthy  scale. 
Supplies  of  the  raw  material  are  arriving  in  bulk,  and  these  no 
doubt  tend  to  keep  down  the  price  of  the  produce.  But  the  com- 
panies as  a  whole  are  doing  well.  The  armament  group  is  better 
again  :  and  in  copper  shares  a  slightly  improved  tendency  became 
noticeable  upon  American  buying  of  some  of  the  favourite  coppei 
properties. 
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SHARE    LIST  OF  ELECTRICAL  COMPANIES. 


MARKET     QUOTATIOHB. 


Home  Blkotbioity  Oompahik8, 
Price 
Dividend,     Sept.  14,    Rise  or  fall     Yield 

1914.  1U16.  this  week,       p.c. 

Brompton  Ordinary       10  1h  —  £6  13    4 

do.       7  per  cent.  Prel 7  71  —  4  16    7 

Charing  Cross  Ordinary           . .        . .        B  Sj  —  6  13    4 

do.       do,       do.    4i  Fret.         ..        ii  8J  —  6    0    0 

do.       do.  City  Fret ii  8J  —  6    0    0 

do.    4  Deb 4  80  —  600 

Chelsea       5  4ixd  —  6  17    8 

do.    4)  Deb 4)  88  —  4  17  10 

City  of  London 9  12*  +  J  7    7    0 

do.       do.    6  per  oent.  Fret,      ..6  lOj  —  6  11    4 

do.       do,    6  Deb 6  100  —  6    0    0 

do.       do.    4iDeb,           ..        ..        4)  65  —  6    6    0 

County  of  London          7  lOJ  xd  —  fi  16    7 

do.       do.       6  per  oent,  PreJ.  . .        6  lOJ  xd  —  6    0    0 

do.       do.        Isl  Deb U  90  —  6    0    0 

do,       do.       and  Deb 4)  86  —  6    6    0 

Kensington  Ordinary 9  6}  —  740 

London  Electric 4  ll  —  884 

do.       do.    6  per  cent.  Fref,      . .        6  4|  —  6    6    4 

do.       do,    4  Deb 4  BO  —  600 

Metropolitan         3i  2i  —  7    0    0 

do.           4i  per  oent,  Fret.         . .        4)  3j  —  6    0    0 

do.           4*  Deb 4i  90  —  6    0    0 

do.           8j  Deb si  70  —  S    0    0 

St,  James' and  Pall  Mall         ....  10  61  —  7    8    3 

do.     do.     do.     7  per  oent.  Fret.        7  6i  —  B  12    0 

do.     do.     do.    Bi  Deb 8)  70  —  5    0    0 

BoQth  London       6  2g  —  6  19    0 

Sonth  Metropolitan  Pret 7  lA  —  6  14    0 

Westminster  Ordinary 9  6|'  —  6  13    4 

do.           iiPtet 4i  4i  —  5    9    0 

TSLBORAPHB  ADD  TeLKPHONES. 

Anglo-Am,  Tel.  Fret 6  98  —  626 

do.             Oet 1}  213  ^  J  G  18    0 

Chile  Telephone B  6i  —i  630 

Cuba  Bub,  Ord 6  BJ  —  613 

do.        Pret 10  16  —  6  13    4 

Eastern  Extension         7  l]|  —  •&  17    0 

do.                4  Deb 4  79  —  6    2    1 

Eastern  Tel.  Ord 7  116  —1  »6  18    0 

do.            SJPret.       ..         ..        ..        Si  66  -4  5    6    0 

do.           4  Deb 4  81  —  4  19    0 

Globe  Tel.  and  T.  Ord 6  Si  —  '7    08 

do.               Pret 6  9J  —  i  6    3    0 

Gt.  Northern  Tel 22  83  -2  6  13    4 

Indo-Enropean 10  60  —  6  10    0 

Marconi       10  in  —  6    5    3 

New  York  Tel.  4J 4)  98*  +J  4  11    7 

Oriental  Telephone  Ord 10  1J|  —  6    3    1 

do.                  Pret 6  1^  —  6    6    8 

Tel.  Egypt  Deb ..        4i  80  —  6    0    0 

United  R,  Plate  Tel B  6i  —  '8    6    6 

do.                  Fret 6  4|  —  6    2    7 

West  India  and  Pan I  l|  —  8  17    9 

Western  Telegraph       7  ii|  _  *6  17    0 

do.             4  Deb,        ..•       ..       4  81  —  4  16    5 

HoHi  Baii.8. 

Central  London,  Ord,  Assented       ..4  71  —  6  12    1 

Metropolitan         IJ  24J  +  J  6    2    0 

do.            District Nil  14J  +  i  Nil 

Underground  Electric  Ordinary       ..  Nil  l|  _  Nil 

do,              do.      "A"    ..        .,  Nil  6/9  —  Nil 

do,             do.     Income         ..6  72  -HJ  '9  10    8 

FoBiiaM  Teams,  &o, 

Anglo-Arg.  Trams,  First  Pret,          ..6)  S|  —l  7    6    8 

do.              2nd  Fret 6i  8}  —  i  8    9    2 

do,              4  Deb 4  73  +  >,  6    9    7 

do.              4JDeb 4)  72  —  '  6    6    0 

do.              6  Deb 5  74  —  6  16    2 

Bracil  Tractions 8)  47  —  7    9    0 

Bombay  Electric  Pret 6  lOi  —  6  17    1 

do.            H  Deb H  87  —  5    3    0 

Mexico  Trams Nil  83  —  Nil 

do.           6  per  cent.  Bonds      ..  —  40  —  Nil 

do.           6  per  cent.  Bonds      . .  —  86  —  Nil 

Mexican  Light  Common         ....  Nil  26  —  Nil 

do.              Pret Nil  80  —  Nil 

do.             let  Bonds       ....  —  40  —  — 

Adelaide  Sup.  6  per  oent.  Fret,         . .  8  6  —  6    0    0 

do.          6  Deb 6  98  —  6    2    0 

MARDTAOTTTSaiO    OoUPAmBS, 

Baboook  A  Wilcox          14  2,^„  —  6    8    6 

British  Aluminium  Ord.          ....  6  l^  —  4  i| 

do.              Fref 6  18/3  —  6    9 

British  Insulated  Ord 16  109  —  7    12 

do.            Pret 6  6|  —  6    2    2 

Bnilsh  Westinghonse  Pret 7i  82/6  —  9    7    6 

do.       4  Deb 4  68  —  6  It    4 

do.       Bp.lien         6  101  —  5  19    0 

Callenders 16  11  —  6  16    4 

do.       6  Pret 6  4)  —  6  11    8 

do.       ii  Deb 4i  D2  —  4  17    9 

CastnerEellner 16  81  —  4  13    6 

Kdlson  4  Bwan,  £8  pd Nil  11/.  —  Nil 

do.      do.      fully  paid        ....  Nil  1  —  Nil 

do.      do.      4  Deb 4  68  —  6  18    0 

do.      do.      5  %  Dob 6  60  —  B    6    B 

Electric  Construction 6  13/-  —  9    4    8 

do.             do.         Prof 7  19/-  —  7    7    4 

Oen.  Eieo.  Fret 0  BJ  —  6    6    4 

Henley         20  14  —  •8    8    8 

do.      4JProl 4}  44  —  6    0    0 

do.       H  Deb 4}  92  —  4  17    9 

Indla-Robbor        6  8j  —  6  14    8 

Telegraph  Cou 90  81  —  7  16    0 

•  Allonano*  made  for  dividends  being  paid  free  ot  inoomotax. 


himf  WeMt  India  (aid*-  To..  Ltd.— A  dividend  of 

3  per  cent.,   free  of  income-tax,  in  announced   for  the  half-year, 
makinfr  i;  per  cent,  for  the  year,  oarryinif  forward  £('.:), ;!l!t. 

KritiNh  Insulated  and    llt'lsliy    Tables,  Ltd.— Tlic 

directors  announce  an  interim  dividend  of  fi  per  oent.  aotaal  on  the 
ordinary  eharea  on  account  ot  the  current  finanoial  year. 


It  should  be  remembered,  in  making  use  of  the  figures  appearing 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general, 
and  they  may  vary  according  to  quantities  and  other  oiicnmBtanceB. 


Wednesday, 

September  15th. 

CHEMICALS.  *0. 

Latest 
Price, 

Forlnlghl'i 
Ino,  or  Deo, 

a  Aold,  Uydroohlorlo         ..       .. 

net  owt. 

a     .     Nltrlo 

„ 

a     K     Oxalic           

per  lb. 

i;"- 

a     „      Bulpburio 

per  owt. 

a  Ammoniac  Sal        

, 

a  Ammonia,  Muriate  (large  crystal)  per  ton 

£40 

a  Bleaching  powder 

J, 

£9 

a  Bisulphide  ot  Carbon 

„ 

£23 

a  Borax 

„ 

£23 

a  Copper  Bulphate 

„ 

£28 

a  Lead,  Nitrate         

„ 

a      „      White  Sngat 

„ 

a      „      Peroxide 

„ 

e  Methylated  Spirit 

per  gal,  . 

a  PotasBinm,  Bichromate,  in  casks 

per  lb. 

B.'i. 

a  Potash,  Canstio  (88/90  %) 

per  ton 

a        H       Chlorate 

per  lb. 

1/4* 

a        „       Peroblorate 

^ 

1/b 

a  Potassium,  Cyanide  (98/100  %) .. 

^ 

Nom. 

(for  mining  purposes  only) 

a  Bhellao         

per  owt. 

I  Sulphate  ot  Magnesia     . . 

per  ton 

a  Sulphur,  Sublimed  Flowers 

„ 

£11  10 

■        H        Recovered 

„ 

£8 

a        „         Lump 

„ 

£8  10 

a  Boda,  Caustic  (white  V>m  %)  . . 

„ 

a      H     Chlorate        

per  lb. 

1/3 

a      „     Crystals         

a  Bodlnm  BiohromatOi  oaski       ,. 

per  ton 

46/- 

per  lb. 

METALS,  AO. 

b  Alomlnlom  Ingots,  in  ton  lots  . , 

per  ton 

b           >          Wire,  in  ton  lots  1 

(1  to  14  S.W.G.)  / 

•• 

b          H          Sheet,  in  ton  lots   . . 

„ 

p  Babbitt's  metal  ingots     .. 

^ 

£50  to  £221 

c  Brass  (rolled  metal  2*  to  19*  basis) 

per  lb, 

1/1  to  Wi 

id.  to  5d.  do, 

c      n     Tubes  (solid  drawn) 

1/1  to  1/lJ 

c      „     Wire,  basis 

^ 

c  Copper  Tubes  (solid  drawn) 

„ 

1/U  to  1/li 

(       .      Bars  (best  selected)      .. 

per  Ion 

£98 

r       „      Sheet         

^ 

t       »      Rod 

^ 

d       n      (Bleotrolytlo)  Bars 

£83 

£1  10  dec. 

if       H                 H           Sheets     .. 

^ 

£1  10  dec. 

d       M                  „           Bods 

£90 

£1  10  dec. 

d      „                ,          H,0.  Wire 

per  lb. 

lid. 

Jd.  dec. 

fBbonlteRod           

^ 

8/- 

/       „        Sheet         

^ 

2/6 

n  German  Silver  Wire        ..        .. 

1/10 

/i  Gntta-peroha,  fine 

6/10 

b  India-rubber,  Para  fine  . . 

„ 

Wi 

/  Iron  Pig  (Cleveland  warrants)  . . 

pec  Ion 

64/10 

34d.  dec. 

/     „    Wire,  galv.  No,  B,  P.O.  qnal. 

^ 

rLead,  English  Pig 

„ 

£24 

16/-  inc. 

t  Mercury        

per  hot, 

£16  IB 

10/-  dec. 

e  Mloa  (In  original  oases)  small  . . 

per Ibi 

4d.  10  2/6 

e     H              n           H      medium 

„ 

8/-  to  6/- 

e      „                H            M      Urge   .. 

P, 

6/6  10  10/6  &  up. 

o  Nickel,  sheet,  wire,  &o 

„ 

Nom. 

p  Phosphor  Bronce,  plain  castings 

^ 

1/1  to  1/34 

p         H            N    rolled  bars  A  rods 

„ 

1/3  to  l/8i 

p         „           H  rolled  strip  &  sheet 
oFlatTnnm       

^ 

l/3i  to  1/64 

per  01, 

185/- 

</ Blllolum  Bronze  Wire 

per  lb. 

1/3 

r  Steel,  Magnet,  in  bars     .. 

per  ton 

£86 

£6  inc. 

(  Tin,  Block  (English) 

^ 

£164 

£1  10  inc. 

a    „     Wire,  Nob.  1  to  18    .. 

per  lb, 

2/7 

p  White  Anti-friction  Metals 

per  Ion 

£62  to  £194 

k  Zino,  Sh't  (VlelUe  Montague  bnd.) 

Nom. 

Quotations  supplied  by— 


a  O.  Boor  &  Co. 

b  The  British  Aluminium  Co.,  Ltd, 

c  Thos.  Bolton  &  Sons,  Ltd. 

d  Frederick  Smith  &  Co. 

e  F.  Wiggins  &  Sons. 

/  India-Hubber,  Gutta-Peroba  and 

Telegraph  Works  Co.,  Ltd, 
t  James  &  Sbakspeare, 


h  Edward  Till  &  Co. 

/  BoUing  *  Lowe. 

k  Morris  Ashby,  Ltd. 

/  Richard  Johnson  A  Nephew,  Lid, 

a  P.  Ormiston  A  Sons. 

o  Johnson,  Matlhey  &  Co,,  Ltd, 

p 

r  W.  F,  DenniB  41  Oo, 


Elecfro-Bleadi  and  Ky-I»n»dutts.  Ltd.— Mr.  H.  J. 

Mackinder,  M.P.,  presiding  at  the  annual  meeting  held  at  Man- 
chester on  September  ilth,  said  that  the  company  did  not  com- 
mence manufacturing  until  .January.  Daring  the  eight  months 
of  this  year  an  interim  dividend  had  been  paid,  which  told  the 
meeting  that,  in  the  directors'  opinion,  they  had  not  worked  at  a 
loss,  but  they  had  had  difficulties.  He  was  not  certain  whether  it 
was  fortunate  to  be  the  successors  of  a  bankrupt  company,  because 
the  public  was  very  slow  to  come  forward  under  such  circum- 
Btanoes.  The  company  was  struck  by  the  war  before  the  payment 
of  capital  was  completed.  The  last  call  was  not  made  until  last 
Uotobcr  ;  every  penny  had  now  been  paid  up.— /'/«</ «ci<c. 

Li\ei-|ioi)l  District  Li)t:litin)i:  ( o.,  Ltd.— .\ii  interim 
dividend  at  the  rate  of  I  per  cent,  per  annum  for  the  past  half- 
year  is  announced. 

Stock   Kvclian^e  l>otiee. — Tlie  Cominittee has  ordered 
the  under-mentioned  to  bo  ijuotcd  in  the  Official  List  :  — 
MottopoUtau  Bailway  Co,— A'UW.aOO  6  por  ooDi,  preletsooc  slook, 
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ELECTRIC 


VEHICLES     IN 
SERVICE. 


LAUNDRY 


That  the  electric  vehicle  is  especially  adapted  to  house-to- 
house  delivery  and  other  transportation  requirements 
demanding  frequent  stops  is  indicated  by  the  fact  that 
American  department  stores,  bakeries,  breweries,  laundries, 
&c.,  have  adopted  its  use  on  a  large  scale.  In  fact,  the 
largest  transportation  delivery  fleets  in  the  world  are  chiefly 
composed  of  electric  vehicles.  It  is  significant  that  these 
fleets  are  a  result  of  repeated  orders  extending  over  a  period 
of  ]0  to  15  years.  The  following  is  a  table  of  some  of  the 
largest  electric  fleets  in  the  United  States  : — 


Ward  Baking  Co 

Adams  Espreea  Co. 
American  Express  Co. 

.1  ^cob  Rupert  

Georo^e  Ehret  Brewery 
Commonwealth  Edison  Co. 
New  York  Edison  Co. 

Gimbcl  Brothers     

Carson,  Pirie  &  Scott 
Marshall  Field  Co 


610 

326  in  two  cities 
220  ,,  „ 
145 
136 
114 
130 
119 
67 
230 


One  reason  why  electric  vehicles  compose  such  a  large 
percentage  of  big    transportation  fleets  is  that  large  and 


Fleet  of  Electbic  Vehicles  for  Laundry  Delivery  Service, 


successful  organisations  usually  approach  their  transporta- 
tion problems  upon  a  practical  engineering  basis.  Unfor- 
tunately thousands  of  smaller  concerns  and  individuals  buy 
motor  delivery  wagons  with  but  a  small  conception  of  their 
suitability  for  a  particular  service. 

The  Electric  Yehicle  Association,  U.S.A.,  while  promot- 
ing the  sale  and  use  of  electric  vehicles  for  all  purposes,  is 
also  conducting  investigations  with  a  view  to  ascertaining 
liaes  of  business  particularly  suited  to  the  elecrtrics.  As 
soon  as  these  applications  become  thoroughly  known,  the 
operating  costs  and  other  data  are  systematically  distributed 
to  users  in  that  class. 

One  of  the  industries  that  has  been  under  examination  by 
the  Association  for  some  time  is  the  laundry  business.  In 
no  other  delivery  service  can  the  electric  be  applied  to  better 
advantage  than  in  laundry  work.  Not  only  are  its  inherent 
reliability,  simplicity  of  operation,  and  cleanliness,  features 
which  every  laundry  dehvery  service  should  have,  but  also 
its  satisfactory  performance  and  economy  of  operation  in  a 
house-to-house  delivery  are  points  which  should  appeal 
strongly  to  the  clear-headed  business  man.  A  successful 
user  of  electrics  is  the  Brunswick  Laundry,,  of  Jersey  City. 

The  proprietor  states  that  he  is  "  fuliy  convinced  that 
the  electric  is  the  very  best  thing  for  house-to-house 
delivery.  After  three  years'  experience,  during  which  time 
we  have  added  to  our  fleet  gradually,  so  that  we  now 
operate  18  electrics,  with  two  more  on  order,  I  feel  that  I 
have  had  ample  Opportunity  to  observe  the  results  of  electric 
delivery  service  and  compare  them  with  other  methods  of 
delivery.  We  bought  our  first  electric  three  years  ago,  and 
it  gave  such  excellent  results,  that  when  the  time  came  to 
enlarge  our  equipment,  I  decided  to  dispose  of  our  horses 


and  wagons,  and  buy  electrics."  .  .  .  "The  18 
electrics  have  not  only  done  the  work  of  the  40  horses 
which  I  formerly  owned,  but  also  take  care  of  unusually 
heavy  increase  in  business." 

'•  I  op-rated  my  electrics  under  this  plan,  at  a  general 
average  of  $10  a  month  per  car.  As  my  electric  delivery 
wagons  averaged  20  miles  per  day  during  this  period  and 
figuring  on  300  working  days  to  the  year,  it  will  be  noted 
that  the  cost  for  current  per  mile  was  about  2  cents. 
As  for  repairs  bills,  I  find  that  they  are  a.  negligible 
quantity  in  electric  vehicle  operation.  I  have  paid  just  .i;i6 
for  repairs  on  our  first  electric,  which  we  have  used  con- 
stantly for  over  three  years,  and  that  was  for  new  chains 
and  sprockets.  Compare  this  slight  expense  with  the  bills 
for  wagon  and  harness  repair,  horse  shoeing,  veterinary 
service,  &c.  We  are  saving  something  over  $600  a 
month  by  operating  electrics.  The  initial  cost  is,  of  course, 
comparatively  large,  yet  when  the  extreme  longevity  of  the 
electric — 10  to  15  years  or  more— is  considered,  the  cost 
per  year  is  very  low.  In  addition,  I  consider  the  adver- 
tising value  of  the  electric  in  the  laundry  business  worth 
considerably  more  than  the  interest  would  be  on  the  initial 
cost." 

"  The  batteries  which  we  use  in  our  electrics  are  the 
nickel-iron  type,  and  although  the  manufacturer  guarantees 
them  for  four  years,  I  am  counting  on 
getting  about  eight  years  out  of  mine." 
"Tires,  I  find,  will  last  from  U 
to  two  years  on  an  electric.  The 
average  life  of  the  tires  on  the  six 
gasoline  trucks  which  we  use  for  very 
long  hauls  is  from  three  to  four 
months.  As  some  one  has  said,  an 
electric  never  wears  out." 

"  Our  electrics  make  on  an  average 
25  miles  per  day,  visiting  all  the  outly- 
ing suburban  districts.  Some  of  our 
best  drivers  deliver  as  many  as  900 
bundles  per  week  and  make  an  average 

of  32  miles  per  day During 

the  most  severe  snowstorms  last  winter 
our  electrics  made  their  usual  number 
of  trips  in  the  same  average  time. 
There  is  something  about  the  powerful 
motor  of  an  electric  that  enables  it  to 
plough  right  through  the  snow  which 
no  gasoline  truck,  in  my  experience, 
has  been  able  to  do  as  well.  Several 
cars   were   stalled   and   had   to   be   towed 

in The  same  men  who  had  been  driving  our  horses, 

and  had  probably  never  touched  the  steering  wheel  of  any 
automobile  before,  learned  to  operate  the  electrics  in  a  little 

more  than  a  day I   am   fully  convinced   that  for 

laundry  delivery  service  the  electric  is  the  most  efl[icient  and 
economic  vehicle." 


times   our 


FIELD   TELEPHONES. 


By  CHARLES  R.  DARLING. 


{Abufract  of  paper  read  before  the  RoYAL  Society  of  Arts, 
July  2Wi,  1916.) 

In  this  greatest  of  all  wars,  the  combatants  on  both  sides  find  that 
the  telephone  is  an  indispensable  adjunct  in  the  conduct  of  opera- 
tions in  the  field.  By  its  aid  communication  is  established  between 
the  various  units,  guns  are  fired  according  to  orders  conveyed  by 
telephone  from  the  battery  observer,  and  in  nearly  all  cases  where 
it  is  necessary  to  keep  two  or  more  stations  in  touch  the  telephone 
is  used.  Flag  signalling,  being  too  conspionons,  has  practically 
been  abolished  ;  and  the  present  war  has  rightly  been  termed  a 
"  telephone  war." 

The  telephones  to  which  we  are  accustomed  in  civil  life  are 
unsuited  to  military  operations  for  two  reasons.  First,  they  lack 
portability  ;  and,  secondly,  they  are  not  provided  with  a  means  of 
transmitting  messages  by  Morse  code  in  the  event  of  speech  being 
inaudible.  It  has,  therefore,  been  necessary  to  design  special 
instruments  for  use  in  the  field. 

The  usual  arrangement  of  p^rts  in  field  telephones  follows  on 
the  lines  indicated  in  fig.  1.  The  primary  circuit  consists  of  a 
battery,  B,  connected  to  the  primary  winding  of  an  induction  coil. 
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I',  and  to  the  vibrator  or  buzzer,  \',  through  the  key,  v  K.  The 
microphone  or  transmitter,  M,  is  placed  in  parallel  with  the 
buzzer,  and  may  be  brought  into  the  circuit  by  means  of  the  key, 
M  K.  The  secondary  circuit  consists  of  the  receiver,  R,  one  end  of 
which  is  connected  to  line  and  the  other  end  to  the  secondary 
winding,  8,  of  the  induction  coil,  which  in  turn  is  joined  to  earth 
through  a  condenser,  c.  The  arrangement  at  the  other  end  of  the 
line  is  identical  with  the  foregoing,  and  to  establish  communica- 
tion the  operator  at  either  end  connects  the  line  to  the  terminal  L, 
and   attaches   the  terminal   e   to   an   earth-pm   driven    into   the 


O 


Fig.  1.— Ttpical  Circuit  of  Field  Telephone. 


ground.  In  different  forms  of  field  telephones  this  circuit  is 
modified  in  various  ways.  Most  modern  instruments  possess  a 
third  terminal,  placed  between  the  condenser  and  the  secondary 
winding  of  the  induction  coil,  so  that  the  condenser  may  be  cut 
out  or  brought  into  the  circuit  as  desired.  la  the  Stevens  tele- 
phone the  induction  coil  serves  to  operate  the  buzzer ;  in  the 
Sjrvice  instrument,  known  as  the  "D  Mark  III,"  the  buzzer 
windings  perform  the  functions  of  the  induction  coil,  and  a 
second  receiver,  inserted  in  parallel  with  the  first,  is  provided. 
The  circuit  shown  in  fig.  1  may,  however,  be  regarded  as  the 
fundamental  type  upon  which  the  others  are  based. 

In  the  regulation  Service  telephone  the  battery  consists  of  two 
"dry"  cells,  of  external  dimensions  33  x  IJ  x  li  in.,  connected 
in  series. 

Operation.  Current  Usefol  life  Final 
Two  cells  in  series  used.           (amperes).              of  cell.                voltage. 
Using  simple  buzzer      ...     0  2—0  3            15  hours         1'2  or  less 
Using  polarised  buzzer...     O'l— 015     25-30     „  „ 
Speaking  through  micro- 
phone       0-2-0-4             12     „ 

Frequent  renewal  of  cells  is  necessary  when  the  telephones  are 
in  active  use.  The  best  clue  to  the  condition  of  a  cell  is  furnished 
by  the  readings  of  a  voltmeter  placed  across  its  terminals,  and  any 
cell  showing  a  less  figure  than  13  should  be  replaced  by  a  new 
one.  Voltmeters  used  for  this  purpose  should  be  of  the  moving- 
coil  pattern,  and  capable  of  reading  accurately  to  A  volt. 

The  induction  coil  used  in  field  telephones  is  usually  2  to  3  in. 
long.  The  resistance  of  the  primary  winding  is  about  05  ohm 
when  used  with  a  simple  buzzer,  and  about  3  ohms  when  in 
coniunction  with  a  polarised  buzzer,  as  in  the  "D  Mark  III." 
Toe  secondary  winding  possesses  about  30  times  as  many  turns  as 
the  primary. 

The  buzzer  or  vibrator  serves  the  double  purpose  of  aitmg  as  a 
call-up,  and  also  as  a  means  of  transmitting  messages  by  Morse 
code.  In  the  simple  form,  the  action  is  identical  with  that  of  an 
ordiaary  electric  bell.  Referring  to  fig.  1,  the  buzzer  v  is  seen  to 
consist  of  two  wind'ngs,  through  which  the  current  from  the 
bittery  divides.  These  windings  are  provided  with  iron  cores  (not 
shown  in  the  drawing)  and  the  path  of  the  current  is  continued 
through  the  iron  armature  D,  and  the  adjusting  screw  A.  When 
a  current  passes  through  the  windings,  the  cores  are  magnetised, 
and  attract  the  free  end  of  D,  thereby  drawing  it  away  from  A  and 
breaking  the  circuit.  The  cores  then  lose  their  magnetism,  and 
the  armature  springs  back  and  renews  contact  with  A,  thus 
restoring  the  circuit.  The  rapid  to-and- fro  movement  of  D  gives 
rise  to  a  buzzing  sound,  whence  the  arrangement  derives  its 
name.  As  the  buzz  r  is  in  circuit  with  the  primary  of  the  induc- 
tion coil,  every  make  and  break  of  the  current  caused  by  the  vibra- 
tion of  D  will  give  rise  to  an  induced  current  in  the  secondary, 
which,  passing  through  the  line  circuit,  acts  on  the  receivers  so  as 
to  reproduce  the  note  emitted  by  D.  The  key,  v  K,  is  used  as  a 
Morse  key  for  the  purpose  of  bending  messages,  a,  long  contact 
representing  a  "  dash,"  and  a  short  contact  a  ''dot." 

The  objection  to  the  simple  buzzer  described,  which  is  used  in 
the  Service  "  D  Mark  H"  field  telephone— now  becoming  obsolete 
— is  that  the  note  lacks  sharpness,  and  is  not  suited  to  the  rapid 
transmisBion  of  mcBsagec.  In  the  Stevens  field  telephone  the  core 
of  the  induction  coil,  which  becomes  magnetisrd  when  a  current 
pisses  through  the  primary,  is  used  to  attract  the  armature,  a  plan 
which  simplifies  canstraction  by  dispensing  with  the  separate 
hav.y-tt  coils.  A  polarised  buzzer,  such  as  will  be  described  later  in 
connection  with  the  "D  Mark  111  '  telephone,  is  preferable  to  a 
simple  buzzer,  as  it  rc(|uire8  less  current  to  work  and  gives  a 
sharper  note. 

Fur  economy  of  weight  and  space,  the  receivers  of  field  tele- 
phones are  made  in  the  "  watch "  form,  wound  with  coils  of 
combined  resistance  about  200  ohmc.  For  convenience  of  re- 
wiring, the  terminals  are,  or  should  be,  placed  on  the  exterior  of 
the  case. 

The  microphone  or  transmitter  consistB  of  a  replaceable  capsule 
contained  in  a  metal  case,  the  top  of  which  screws  on  to  the  lower 


portion,  and  holds  the  capsule  in  position.  The  capsule  contains  a 
carbon  block,  with  cavities  in  its  upper  surface,  which  are  filled 
with  small  spherical  granules  of  carbon.  Touching  the  granules 
is  a  carbon  disk,  protected  from  moisture  by  a  covering  of  mici.  When 
in  use  the  current  from  the  battery  passes  through  the  granules,  and 
when  the  carbon  disk  is  vibrating,  the  area  of  contact  at  this  part  of 
tha  circuit  is  constantly  changing.  This  results  in  changes  in  the 
strength  of  the  current,  and,  as  the  primary  of  the  induction  coil 
is  in  the  circuit,  induced  currents  are  produced  in  the  secondary 
and  its  connections,  which  cause  the  diaphragm  of  the  receiver  to 
vibrate  in  unison  with  the  disk  of  the  capsule. 

Although  not  essential  to  the  transmission  of  sounds,  a  con- 
denser, inserted  in  the  line  circuit,  is  a  useful  adjunct  to  a  field 
telephone.  It  is  made  up  of  alternate  sheets  of  tin- foil  and  para- 
ffined paper,  and  possesses  a  capacity  of  -^,  to  t,";;  microfarad.  A 
condenser,  whilst  stopping  the  passage  of  direct  currents,  permits 
alternating  currents  to  pass  through,  although  somewhat  impaired 
in  strength.  Owing  to  this  property,  a  pair  of  field  telephones, 
with  their  condensers  in  circuit,  may  be  attached  to  »n  existing 
tfelegraph  line,  and  messages  sent  without  interference.  The  direct 
currents  used  in  telegraphy  cannot  pass  through  the  telephones 
owing  to  the  condenser ;  the  alternating  currents  due  to  the 
telephones  do  not  affect  the  telegraph  instruments  ;  and  hence 
both  operations  may  proceed  simultaneously.  This  fact  is  fre- 
quently taken  advantage  of  in  the  field.  It  is  also  customary  to 
use  a  condenser  in  the  circuit  when  tapping  a  telephone  line,  as 
less  current  is  then  diverted  through  the  instrument  used  for 
tapping,  and  the  communication  from  end  to  end  is  not  unduly  in- 
terfered with.  In  the  D  Mark  II  telephone  a  condenser  is  per- 
manently in  the  circuit  ;  in  more  modern  forms,  such  as  the 
D  Mark  III,  Stevens,  and  Siemens  instruments,  the  use  of  the 
condenser  is  optional,  and  is  only  resorted  to  for  the  special 
purposes  mentioned  above. 

The  use  of  an  earth  return  for  a  field  telephone  has  the  advantage 
of  saving  a  second  line,  with  the  attendant  trouble  of  laying  out. 
Contact  with  the  ground  is  secured  by  means  of  a  pointed  iron 
pin,  about  14  in.  long  and  'J  in.  in  diameter,  which  is  driven  in  to  a 
depth  of  several  inches.  This  pin  carries  a  terminal,  and  is  con- 
nected to  the  telephone  by  a  short  wire.  In  damp  ground  a  pocket- 
knife,  or  even  a  wire  inserted  into  the  ground,  gives  sufficient 
contact.  In  dry,  sandy  ground  it  is  difficult  to  secure  a  good 
"  earth,"  and  it  is  necessary  to  pour  water  round  the  pin.  Should 
this  fail,  a  return  wire  muet  be  used. 

In  the  D  Mark  III  and  Siemens  telephones  a  metal  base,  per- 
manently connected  to  the  earth  terminal,  is  provided,  so  that 
when  placed  on  the  ground  an  earth-pin  is  unnecessary.  The 
International  Elec'ric  Co.  provide  a  special  heel-plate,  to  which  a 
wire  from  the  telephone  may  be  attached,  so  that  a  telephonist 
may  use  his  instrument  whilst  walking. 


MK 
Fu;.  2.— CiBci'iT  OF  D  Mark  III  Field  Telephone. 

The  Service  D  Mark  II  pattern  was  much  used  at  the  com- 
mencement of  the  war.  It  superseded  an  older  and  smaller  form 
known  as  the  Mark  I,  but  is  in  turn  being  rapidly  replaced  by  the 
Mark  III.  It  possesses  a  simple  buzz>r,  mounted  with  the  induc- 
tion coil  on  a  fibre  block.  Beneath  this  are  placed  two  dry  cells, 
and  a  metal  box  containing  two  condensers,  one  of  which  is  ODn- 
nected  permanently  to  the  line  circuit,  and  the  other  placed  across 
the  buzzjr  terminals  to  dimiuish  sparking  at  the  contact  with  the 
armature.  The  microphone  and  receiver  are  connected  by  flexible 
copper  wires  to  terminals  on  the  top  of  the  libre  block  ;  and  the 
whole  is  contained  in  a  leather  case  provided  with  pockets  for 
holding  the  microphone  and  receiver  when  not  in  use.  Tne 
line  and  earth  terminals  protrude  from  the  side  ;  and  a  soft 
portion  of  the  leather  lid  enables  the  buzier  to  be  worked  without 
opening  the  case.  A  shoulder-strap  is  providcii,  and  the  total 
weight  is  about  6J  lb.  The  circuit  is  identical  with  fig.  1,  with 
the  addition  of  a  condenser  between  the  armature  D  and  the 
screw  a. 

The  chief  defects  of  the  instrument  are  the  unsuitable  character 
of  the  hu.y.ir  for  Morse  signalling  ;  the  high  current  required  to 
work  the  buzzor,  which  soon  exhausts  the  colls  ;  and  the  liability 
of  the  connecting  cords  of  the  microphone  and  receiver  to  break- 
age. It  roquirpH  constant  supervision  to  keep  in  order,  and  its 
complete  withdrawal  in  favour  of  the  D  Mark  III  will  be  an 
unmixed  advantage. 

The  special  fcaturcH  of  the  D  Mark  III  Telephone,  which  is  the 
latest  Bcrvioc  pattern,  are  the  use  of  a  polarised  buzzor,  and  the 
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arrangement  by  which  the  windinga  round  the  cores  of  the  buzzer 
are  made  to  conatitute  the  induction  coU.    The  circuit  la  shown  in 
fig  2  and  at  first  sight  appears  complicated.     The  action  of  the 
buzzer  resembles  that  of  the  polarised  bell  used  in  ordinary  tele- 
phones, but  whereas  this  bell  is  actuated  by  an  alternating  current, 
a   direct  current  only   is  avaUable  for  the    buzzer.     The  same 
result  is  secured,   however,   by   causing  the    battery   current  to 
pass    alternately    through    each    of    two    windings    round    the 
cores,  which,  being  oppositely  disposed,  produce  oppoaite  magnetic 
effects.      The    iron    cores,     Co,     are    mounted     on     the    south 
Dole    s    of   a  permanent   magnet    bent    twice    at  right  angles, 
ks    shown    at    the    side     of     fig.    2.      The    lower    extremities 
of  the  cores  wiU  therefore  possess  s  polarity.      An  iron  armature 
pivoted  at  its  centre  ia  placed  between  the  ends  of  the  cores  and 
the  N  pole  of  the  permanent  magnet.      The  upper  face  of  this 
armature  has   N   polarity,  and  carries  at  either  extremity  a  thin 
atrip  of  steel.      In  the  position  of  rest,  one  of  these  strips  touches 
an  adjasting  screw  A,  the  other  being  free  of  the  screw  A,     Each 
core  possesses  two  windings,  one  right-handed  and  the  other  left. 
On  pressing  the  buzzer  key,  v  K,  the  current  flows  through  the 
armature  to  the  screw  A,,  and  thence  round  the  cores  by  the  path 
indicated  by  the  fnU  line.      This  results  in  the  s  pole  of  the  core 
oppMite  Ai  becoming  strengthened,  whilst  that  of  the  core  oppo- 
site Ao  is  weakened  ;  and  hence  the  armature  is  drawn  away  from  ^i 
and  makes  contact  at  the  other  end  with  A,.   The  cUcuit  completed 
by  thia  contact  ia  shown  by  the  dotted  line,  and  the  effect  now  is 
to  strengthen  the  s  pole  opposite  A,  and  to  weaken  the  other. 
Hence  the  armature  leaves  Ao  and  again  makes  contact  with  Ai, 
and  thua  ia  set  into  rapid  vibration.     When  the  acrewa  are  properly 
adiaated,  so  as  to  make  the  throw  of  the  armature  even  on  both 
Bides,  a  keen,  aharply-defined  note  is  obtained,   suited   in  every 
respect  to   calling-up  or  rapid    Morae    signalling.     This    bnzzer 
rcoiires    a    minimum    current  of    0  1    ampere    for    aatufactory 
working  thia  being  only  about  one-ha'.f  that  needed  for  a  aingle 
bazzer.     A  better  result  ia  thus   secured,  with  less  current,  and 
consequent  extension  of  the  life  of  the  battery.         .    ,,      ,        . 

The  secondary  of  the  induction  coil,  D,  shown  in  the  drawing 
at  the  sides  of  the  cores,  ia  wound  over  the  bnzzer  coils,  and  every 
make  or  break  of  contact  between  the  armature  and  the  screws 
results  in  the  production  of  an  induced  current  in  the  secondary 
circuit,  which,  passing  through  the  line  and  receivers  at  both  ends, 
Droduoea  a  responae  to  the  note  of  the  buzzer. 

The  microphone,  M,  ia  connected  so  that  when  ita  key,  M  K  is 
preaaed  the  current  paases  through  the  fuU-line  windmg  of  the 
buzzer  .cores,  which  then  serves  as  the  primary  of  the  induction 
coil  the  flaotuationa  in  current  caused  by  speaking  into  the  micro- 
phone resulting  in  induced  currents  through  the  secondary  circuit 
as  in  the  case  of  the  buzz  !r.  ^       ■     ,         m... 

Two  receivers,  B,  are  used,  joined  to  the  same  termmals.  The 
terminal  marked  L  or  E  is  connected  to  a  metal  plate  at  the  bise  ot 
the  instrument,  which  serves  aa  earth  contact.  The  condenser,  c 
is  placed  between  the  terminals  L  and  c  L,  and  is  only  in  the  circuit 
when  the  line  is  connected  to  the  latter. 

The  instrument  consists  of  two  compartments,  provided  with 
lida  the  taller  containing  the  ceUa  and  the  lower  the  buzzer  and 
condenser  On  the  lower  lid  are  mounted  the  buzzer  key,  terminals 
for  the  two  receivers  and  microphone,  marked  E  and  M  reapec- 
tively  ;  and  also  three  terminals  lettered  L,  c  L  and  L  or  e,  for  con- 
nection to  line  and  earth.  The  bnzzer  itself  la  faatened  on  the  under 
side  of  the  lid,  and  the  condenser  ia  at  the  bottom  of  the  compartment 
One  of  the  two  receivers  is  contained  in  a  leather  case  provided 
with  a  head-strap,  ao  that  it  may  be  fastened  to  the  ear  when 
Twait^g  a  call,  leaving  both  hands  free.  The  other  receiver 
forma  the  upper  part  of  a  hand  combination,  which  may  be  tele- 
co^ed  into  a  small  sizj  for  packing  the  l°J-«'  P"'^, ''«;,°f  *^fj 
microphone,  the  key  of  which  is  in  the  handle.  For  transit,  all 
Se  p»t8  are  placed  in  a  leather  case,  8  in.  x  4  m.  ^-^  Pla°.  and 
6i  in.  high,  to  which  a  shoulder-strap  is  attached.  The  total 
weight  ia  a  little  over  8  lb.  „,j„  „f 

The  use  of  two  receivers  ia  a  distinct  advantage.  If  the  cords  of 
one  should  break  the  other  may  still  be  used,  and  the  line  circuit 
remains  intact.  A  very  important  message  may  ba  heard  e.mul. 
taneously  by  two  men,  the  risk  of  misinterpretation  being  thereby 
Zmv  reduced.  Farther,  one  of  the  receivers  may  be  detached 
an!  rl wired  if  necessary,  without  pu-.ting  the  telephone  out  of 
t°tion  The  clear  note  of  the  buzzer  is  ot  great  value,  as  Morse 
code  messages  are  frequently  the  only  me^is  of  communication 
in  the  S  line,  talking  being  inaudible.  The  only  weak  point  is 
the  tendency  of  the  connecting  cords  to  break,  and  this  m  ght 
b>  overcome  by  the  use  of  stranded  steel  wire  instead  of  copper. 
With  this  improvement,  and  renewal  of  the  cells  when  the  volt^e 
of  each  falls  below  IS,  this  telephone  would  remain  m  order  under 
all  norm il  conditions.  ,     ^    i      ■      „i,;„k 

The  lines  for  field  telephones  are  made  of  steel  wire,  which 
possesses  greater  mechanical  strength  than  copper  wire  and  is, 
therefore,  not  ao  easily  broken.  A  thin,  single- stranded  steel  wire, 
with  an  insulation  of  varnish,  is  much  used  when  a  temporary 
communication  has  to  be  established,  or  when  a  body  of  men 
moving  forward  have  to  keep  in  touch  with  the  rear  &»ch  »  wire 
has  the  advantage  of  lightness,  and  a  considerable  length  may  be 
contained  on  a  small  reel.  For  work  of  a  more  Permanent 
character,  wires  composed  of  several  steel  strands,  and  msulated 
with  rubber  and  woven  fabric,  are  used,  and  are  less  liable  to 
Thort  circuits  to  earth  than  the  former.  ^^Is  of  different  s.z.s 
according  to  the  length  of  wire  contained,  are  employed  ;  the 
tmaller^eels  are  carried  on  a  b:dy  b:-lt  by  the  Imem.n,  whilst 
thl  larger  are  mounted  on  special  barrows.  The  lines  are  aid  on 
the  surface,  or  placed  a  few  inches  underground  according  to 
crrcnmstan,is,  and  in  the  latter  case  perfect  insulation  is  abBolutely 
^^sLy.     in  laying  a  surface  wire  between  two  stations,  the 


safest  route,  even  if  circuitous,  is  taken.  Open  spaces  are  avoided, 
the  wire  being  laid  along  a  hedgerow  in  preference  to  crossing  a 
field.  If  a  road  has  to  be  crossed,  two  trees  or  otber  suitable 
obiicts  are  chosen,  the  line  to  be  tied  to  the  base  of  the  n'st  tree 
and  drawn  tightly  up  the  trunk,  and  then  passed  over  a  smtaoie 
fork  at  a  minimum  height  of  15  ft.  It  is  then  passed  over  a  fort 
on  the  opposite  tree,  drawn  tight  across  the  road  and  down  tne 
trunk,  and  secured  at  the  base.  In  the  absence  of  treea  or  poiea 
the  line  must  be  buried  in  the  road.  A  line  should,  if  poaaible,  be 
kept  at  leaat  10  yards  away  from  any  other  line,  otherwise  induc- 
tion effects  will   give   rise   to   overhearing   la    both,   and    cause 

°°The  breaking  of  telephone  lines  by  fragments  of  bursting  shells 
ia  a  very  common  occurrence,  and  aa  the  cntting-off  of  cojumuni- 
cations  may  have  very  serious  resulte,  '»«»«°^e«  »'•«  *^*'^  ^nS 
tain  a  complete  circuit  aa  long  as  poaaible.  To  tb'«  ^"^..^"^f, 
lines  are   used,  and   one  arrangement,  known  aa  the      laaaer 


Fig.  3.— The  "Laddkk"  System  of  Telephone  Lines. 


system,  is  indicated  in  Cg.  3.  The  wire  is  formed  1°*°  »  °«t^°[^ 
resembling  a  ladder,  with  a  connection  at  either  end  to  the  tele- 
phZa  ILd  B.  Although  numeroua  breaka  may  occur,  as  indi- 
cated by  the  crosses,  a  continuous  circuit  from  A  to  B,  marked  out 
by  the  thck  line,  still  exists.  Networks  of  thia  kind  are  some- 
timea  buried  in  the  ground,  and  enable  communication  to  be  kept 
up  for  long  perioda.  The  method  haa  two  drawbacks .  first  a 
"aVe  number  of  joints  have  to  be  made  during  aymg;  and, 
secondly,  each  break  ia  liable  to  cause  a  short  circuit  to  earth  diffi- 
cuU  to  locate,  which  would  prevent  messages  passing  between  the 

*''In°alt'ernative  method  is  shown  in  fig^4  where  fo°^  Ij^/^  "« 
laid  between  the  telephones  A  and  b,  which  at  one  apot  are  brought 
to  iunctTons  D  in  a  dug-out,  where  a  lineman  is  placed  provided 
wi  ha  telephone"  c.  It  must  be  understood  that  the  l^es  shown 
nwallel  in  the  drawing,  may  take  widely  different  routes  between 
Te  ends  and  the  dug-out.  'as  indicated  by  tb«  crosse^,  aU  the 
lines  are  broken  ;  1  and  4  on  the  right,  and  2  and  3  on  the  lett  ot 
D  By  loining  e;ch  Une  in  turn  to  the  telephone  c  these  breaks 
and  their  bearings  may  be  discovered  ■  tb°s..  by  connectmg  to  4  it 
wUl  be  found  possible  to  communicate  with  A,  but  °ot  with  b, 
Id  hence  a  break  on  this  line  between  D  and  B  is  mferred 
Similarly  It  would  be  found  that  2  is  whole  between  D  and  B  but 
bXnonthe  other  side.  By  joining  the  whole  portions  of  the 
Unes  4  and  2  or  1  and  3,  at  the  junction-box  D,  a  continuous  line 
between  A  and  B  is  again  established.  Knowing  the  direction  of 
the  breaks,  the  lineman  takes  a  favourable  opportunity  of  repair- 
ng  them,  the  repair  being  executed  by  laying  bare  the  wires  at 
the  broken  ends  and  tying  them  together  by  a  reef  knot  the  bare 
nart  being  then  insulated  with  rubber  tape  or  tnbing.  ims 
STethod  bfs  the  advantage  that  a  break  -ajba  located  and  that 
a  broken  line  which  causes  a  short  circuit  to  earth  may  be  dis 
connected  untU  the  broken  part  has  been  repaired. 


j-jr;   4.— Multiple  Line  System. 


When  several  telephones  require  to  be  kept  in  touch,  an  exchange 
is  used  A  battery  commanier  may  thus  communicate  with  hiB 
ol™  ammunition  w  ago  is,  and  guns,  or  a^y.^/bese  units 
with  each  other.  A  small  portable  exchange,  provided  with  plugs 
or  switches,  is  used  in  this  and  similar  cases.  •.;,;.,      He 

The  office  of  field  telephonist  is  one  of  peat  responaib.lity  He 
must  be  capable  of  keeping  his  instruments  m  order,  and  ^f  exe^ 
cuting  ordinary  repairs  such  as  re-wiring  the  parts  ii""""  °? 
oanabfe  of  laying  lines,  detecting  and  locating  breakages,  and 
reg^ng  them  satisfactorUy.  He  must  also  be  able  to  transmit 
and  receive  messages  by  Morae  code  at  a  mmimum  rate  of  12  words 
S  mfnute  He^s  often  compelled  to  act  in  an  emergency 
^X,u"ntly  at  the  risk  of  his  life,  in  order  to  restore  or  keep  up 
communlcat^n  His  everyday  duties  demand  knowledge,  skill, 
and  courage  and  are  important  in  the  hi^^hest  degree. 

science  teachers  throughout  tbe  country  m_.ght  with  adva^t^e 
with  little  expense. 
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THE    ELECTRICAL    EQUIPMENT    OF    THE 
ARGENTINE    BATTLESHIP    "MORENO." 


By  H.  a.  HORNOR. 


{Abstract  of  pa-per  read  before  the  American  Instituti  or 
Electrical  Engineers.) 

(Concluded  from  page  352.) 

The  third  division  of  the  electrical  eqnipment  is  claBBified  under 
the  head  of  interior  communication  systems,  although  a  few  of 
these  are  solely  for  exterior  use. 

The  systems  comprising  this  division  are  given  in  the  following 
list  :— 


CaU  beUs. 

Reply  signals  for  mechanical 
telegraphs. 

Fire  alarm. 

Electric  clock. 

Shaft  revolution  and  direction 
indicators. 

Electric  log  indicator. 

Fuel  oil  indicator. 

Ammunition  hoist  indicators. 

■Gun  firing. 

Engine  revolution  order  tele- 
graph. 

Helm  angle  and  steering  tele- 
graph. 

Turret  telephone. 

Fire  control  telephone. 

12  in.  (304'8  mm.)  fire  control 
telegraph. 

■6  in.  (1524  mm.)  fire  control 
telegraph. 

Turret  danger  zone. 

Turret  teU-tale. 


Engine  order  telegraph. 

Fire  room  telegraph. 

Tarret  salvo. 

Torpedo  defence  salvo. 

Anchor  handling. 

Coal  bunker  alarm. 

Boiler  firing. 

Boat  hour  gong. 

Day  battle  salvo. 

General  alarm. 

Cease  firing. 

Torpedo  firing. 

General  telephone. 

Captain's  telephone. 

Fire  and  engine-room  telephone. 

Azimuth. 

Course-  telegraph. 

Gyroscopic  compass. 

Pyrometer. 

Anemometer. 

Electric  whistle. 

Wireless  tele praph. 


These  systems  are  supplied  with  power  from  two  stations 
on  the  vessel,  the  forward  interior  communication  room  and  the 
forward  dynamo  room.  There  are  two  central  signalling  stations, 
■one  forward  on  the  upper  platform  deck  below  armour  and  the 
■other  on  the  gun  deck  aft.  The  vessel  is  further  provided  with 
two  conning  towers,  one  forward  and  one  aft ;  two  observation 
towers  ;  and  several  gun  control  stations. 

A  number  of  these  equipraent3  operate  on  220  volts  direct  cur- 
rent, supplied  in  duplicate  from  the  forward  and  after  main 
distribution  switchboards.  However,  certain  of  the  telegraph 
systems  require  120  volts  alternating  current ;  others,  such  as  the 
telephone  system,  clock  system,  call  bell  system,  require  15  volts 
■direct  current  ;  and  the  fire  control  telephone  system  requires  35 
volts  direct  current.  These  transformations  are  accomplished  by 
means  of  small  motor-generators,  usually  supplied  in  duplicate. 
The  A.c.  motor-generators,  which  are  rated  at  18  KW.  single-phase, 
50  cycles,  120  volts,  being  of  rather  large  size  are  located  one  in 
each  dynamo  room.  The  A.c.  control  panel  is  located  in  one  of 
the  compirtments  constituting  the  forward  central  station. 
Supply  to  this  panel  is  brought  directly  from  the  control  panel 
of  the  after  motor-generator  set  and,  r'ui  the  after  interior  com- 
munication control  panel,  from  the  forward  motor-generator. 

The  l."i  volt  DC.  motor-generators  are  both  located  in  the 
forward  dynamo  room  directly  below  the  after  interior  com- 
munication control  panel,  which  contains  a  panel  especially  for 
this  distribution.  Thuj  the  after  interior  communication  switch- 
bjard  contains  three  panels  ;  one  for  the  distribution  of  220- 
volt  DC.  circuits,  one  for  the  Ij-volt  DC.  circuits,  and  one  for 
the  120-volt  A.c.  circuits.  The  forward  interior  communication 
switchboard  contains  two  panels,  one  distributing  220  volte 
D.c.  and  the  other  :i5  volts  d.c.  This  switchbaard  receives 
energy  from  the  two  35-volt  D.c.  motor-generators  for  the  fire 
control  telephone  system  and  the  two  ringing  motor-generators 
for  the  general  telephone  system.  It  also  supplies  220-volt 
D.c.  to  the  two  motor-generators  fcr  the  gyroscopic  compass 
system.  The  220- volt  busbars  are  energised  directly  from  the 
after  main  distribution  switchboard,  and  also  from  the  forward 
main  distribution  switchboard  lia  the  after  interior  communica- 
tion switchboard.  Every  possible  precaution  has  been  taken  to 
avert  any  failure  of  operation  due  to  lack  of  supply  or  interruption 
of  service.  A  diagram  of  the  bus-bar  connections  is  cut  into  the 
faoe  of  all  switchboards,  and  these  grooves  are  filled  in  with 
coloured  paint. 

There  are  about  1(",  telegraph  syatemi,  such  as  Engine  Order 
Telegraph,  Course  Telegraph,  A:c.,  which  are  operated  on  the  prin- 
ciple of  an  unbalanced  circuit,  /.<■.,  when  the  circuit  is  undisturbed 
no  current  flows.  Thus  a  constant  AC.  field,  which  changes  its 
direction  corresponding  to  the  periods  of  the  exciter  current, 
induces  currents  in  the  armature  coils.  The  armature  of  one 
motor — let  us  say  transmitter— i <i  wound  with  three  interconnected 
coils  and  connected  by  three  wires  directly  to  the  armature  coils 
of  the  receiver  motor.  The  power  in  the  armature  windings 
depends  upon  the  rotative  position  of  the  armature  coils  in  the 
fi<9ld  of  force.  If  the  armatures  of  the  transmitter  and  receiver 
have  the  same  position  relatively  to  the  field,  then  the  induced 
B.M  k.'b  will  be  of  the  same  value  and  the  wires  between  the  two 
armatures  will  carry  no  current.  If  the  armature  of  the  trans- 
mitter is  moved  ro  as  to  unbalance  the  armature  circuit,  then 
current  Hows  in  the  armature  windings  and   prodnceii   a  torque. 


and  the  armatare  of  the  receiver  turns  to  the  same  position. 
When  this  occurs  the  equalising  currents  disappear,  and  with  them 
the  torque. 

Any  desired  number  of  orders  can  be  arranged  for  transmission, 
and  any  number  of  receivers  connected  to  the  transmitter,  without 
increasing  the  number  of  connecting  wires.  Five  wires  are  needed 
for  a  simple  circuit,  two  for  the  field  and  three  for  the  armatures. 
For  repeating  instruments  two  sets  of  motors  are  employed.  The 
transmitter  motor  is  usually  larger  than  the  receiver  motor,  due  to 
the  fact  that  it  often  operates  a  number  of  receivers.  Energy  is 
delivered  to  this  apparatus  from  a  120-volt  A.c,  single-phase, 
.'>0-cycle  motor-generator,  ria  a  step-down  transformer,  which 
lowers  the  pressure  to  .'iO  volts. 

These  instruments  h  ive  a  large  and  varied  use,  as  shown  in  the 
above  list :  sending  orders  from  the  bridge  to  the  engine  room 
indicating  the  position  of  the  rudder  direct  from  the  rudder  stock 
to  the  navigator,  giving  orders  for  a  change  in  course  of  the  vessel, 
transmitting  emergency  orders  from  the  bridge  or  conning  tower 
when  the  regular  steering  gear  is  deranged,  ordering  small  changes 
in  speed  when  in  Equadron  macauvrcs,  furnishing  signals  from  the 
gun-firing  station  to  each  and  every  gun.  and  many  other  purposes 
too  numerous  to  record. 

There  are  six  bailer  rooms  on  the  vessel,  from  each  of  which  are 
led  three  uptakes  to  the  two  smoke-stacks.  Each  uptake  is  pro- 
vided with  a  base-metal  thermocouple  pyrometer.  Nine  of  these 
18  couples  indicate  at  two  stations,  one  in  the  forward  boiler  room 
hatch,  and  one  in  the  after  boiler  room  hatch.  The  indicators  are 
of  the  low-resistance  type,  mounted  in  special  water-tight  cases 
and  provided  with  a  nine-point  switch  for  the  purpose  of  reading 
each  uptake  temperature.  The  thermocouples  are  formed  of  a 
nickel  alloy  wire,  and  capable  of  constantly  measuring  a  tempera- 
ture of  1,800°  F.,  and  intermittently  up  to  2,000"  F.  The  head  of 
the  couple  is  specially  arranged  for  mechanical  protection  and 
water-tightness. 

The  anemometer  is  an  unusual  equipment  for  battleships. 
The  apparatus  consists  of  a  transmitter  comprising  a  pivoted 
rotative  vane  carrying  at  one  end  a  fan.  The  vane  in  orientation 
and  the  fan  shaft  through  a  worm  gear  translate  their  movements 
by  means  of  electrical  contacts.  Thus  the  velocity  and  direction 
of  the  wind  may  be  recorded.  The  instrument  for  the  Moreno 
was  ordered  from  France,  and  registers  16  directions.  The  direc- 
tion and  velocity  of  the  wind  are  checked  off  by  the  pen  on  the 
registering  chart  in  increments  of  one  mile  every  time  the  wind 
changes.  The  maximum  record  for  the  chart  is  62'13  miles,  and 
when  the  pen  reaches  this  point  it  automatically  returns  to  zero. 
The  transmitter  is  located  on  the  top  of  the  forward  cage  mast, 
and  the  registering  apparatus  in  the  central  station.  It  requires 
five  wires  between  transmitter  and  register,  and  operates  on 
approximately  four  primary  cells. 

Each  of  the  three  main  turbine  propelling  shafts  is  equipped 
with  a  contact-maker  for  indicating  the  number  of  revolutions,  and 
a  contact-maker  for  indicating  the  direction  of  the  shaft,  both 
located  in  the  engine  room  ;  a  synchronising  clock  and  indicator 
also  located  in  the  engine  room,  near  the  working  platform  ;  and 
three  indicators  located  in  the  pilot  house,  forward  conning  tower, 
and  central  station.  Eight  wires  are  required  to  each  indicator, 
three  for  the  direction  tell-tale  and  five  for  indicating  the  speed. 
Energy  for  operation  is  taken  from  the  15- volt  bus-bars  of  the 
after  interior  communication  switchboard.  This  apparatus  is 
manufaotured  in  Italy,  and  is  kaown  as  the  Molinari  speed 
indicator. 

The  direction  contact-maker  is  a  simple  make  and  break  contact 
operated  directly  from  the  shaft  through  chain  and  gearing. 

The  revolution  contact- maker  consists  of  a  lignum-vil.T  cylinder 
carrying  three  brass  sectors  made  tlish  with  the  periphery.  It 
is  located  near  the  main  shaft,  and  arranged  to  turn  at  the  same 
rate  of  speed.  It  is  provided  with  two  brushes  insulated  from 
each  other  and  mounted  on  spring  blocks. 

The  synchronising  clock  controls  the  make  and  break  contacts 
of  the  revolution  contact-maker,  so  that  these  impulses  may  be 
interpreted  by  the  indicator  in  measured  time.  A  flat  commu- 
tator provided  with  three  segments,  insulated  from  each  other,  is 
mounted  in  the  clock,  and  traversed  by  a  metal  brush,  la  this 
particular  installation  the  "long-make'  segment  is  designed  to  be 
maintained  for  a  period  of  15  seconds,  and  the  two  "short-make" 
segments  two  seconds  each.  In  this  manner  the  speed  during  the 
l.'>  seconds  previous  to  reading  the  indicator  is  correctly  measured. 
The  indicator  consists  of  a  train  of  clock  gears  actuated  by  a 
spring. 

The  wireless  telegraph  apparatus  is  of  German  manufacture,  and 
known  as  the  Telefunken  "  iiuenched-spark  "  variometer  system. 
The  set  is  rated  as  6  KW.  in  the  antenna,  with  a  primary  power  of 
8  KW.  The  advantage  of  the  variometer  principle  is  that  it 
permits  of  a  variable  range  of  wave  length,  which  range  may  be 
chosen  between  000  m.  and  2,000  m.,  depending  upon  the  capacity 
of  the  aerial. 

The  motor-generator  set  is  supplied  with  a  double  feeder  from 
both  of  the  main  distribution  switchboards.  This  set  consists  of  a 
220.volt  n  c.  motor  of  I.s  ii.r.  and  an  A.c.  generator  rated  at  8  Kw., 
500  cycles,  220  volts.  The  normal  speed  of  the  set  is  1,500  u.r.M., 
but  can  be  varied  for  the  purpose  of  altering  the  spark  frequency, 
and  thereby  the  note  of  the  transmitter,  about  20  per  cent,  in 
either  direction.  The  pitch  of  the  transmitter  note  can  also  be 
adjusted  very  exactly  by  varying  the  field  of  the  generator. 

A  straight-core  transformer  steps  up  the  220-volt  pressure  to 
8,000  volts.  A  primary  choke  coil  is  connected  in  sericj*  with  the 
low-tension  winding  of  the  transformer.  When  the  large  capacity 
(five  Loydcn  jars)  is  used,  the  choke  coil  i  <  used  an  a  quenching 
coil  in  parallel  with  the  emergency  key,  i.e.,  this  coil  prevents 
iiO'^re  spirking  when  the  emergency  key   is  brought  into  action. 
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A  secondary  choke  coil  is  connected  in  series  with  the  high- 
tension  winding  of  the  transformer.  This  choke  coil  not  only 
affords  protection  against  high  frequency,  but  also  provides  reson- 
ance between  the  transformer  and  the  excitation  current. 

The  closed  oscillatory  circuit  of  the  transmitter  consists  of  a 
battery  of  four  or  five  Leyden  jars  of  a  capacity  of  0  01  to  O'OIS 
microfarad  each.  Four  or  five  of  these  jars  can  be  connected  by 
means  of  a  sliding  contact  as  may  be  required.  Next  there  is 
provided  a  16-part  quenched-spark  gap  which  is  air-cooled  (maxi- 
mum number  of  gaps  to  be  used,  1 2)  and  a  primary  variometer. 
This  latter  consists  of  three  fixed  and  two  movable  coile,  which 
can  be  connected  either  in  series  or  parallel  by  means  of  a  switch. 
This  gives  a  variable  inductance  in  the  ratio  of  1  to  1(>,  The 
variometer  scale  is  graduated  so  as  to  enable  any  wave  length  to 
be  adjusted  in  a  moment. 

The  antenna  will  be  of  the  L  type,  slanting  from  the  foremast 
to  the  mainmast.  The  direct  distance  is  196  ft.,  and  the  hypo- 
tenuse 206  ft.  The  antenna  capacity  has  been  fixed  to  absorb  an 
oscillatory  energy  of  5  KW.  without  less.  In  this  circuit  is  the 
antenna  variometer,  which  consists  of  six  fixed  and  five  movable 
coils  arranged  in  two  group?.  By  means  of  the  scale  and  the 
corresponding  curves,  waves  up  to  1,450  m.  can  be  adjusted.  For 
waves  above  this  a  lengthening  coil  is  connected  in  series  with  the 
variometer,  which  increases  the  wave  range  to  2,000  m. 

For  receiving  purposes  a  crystal  detector  is  used  ;  it  operates 
without  any  auxiliary  em.f.,  and  the  receiving  apparatus  does  not 
contain  a  local  battery.  By  its  use  the  connections  are  very  much 
simplified.  Underneath  the  variable  receiving  transformer  is  a 
two-pole  change-over  switch  marked  "long  waves"  and  "short 
waves."  When  the  switch  is  on  the  position  "  short  waves,"  the 
connections  are  as  follows  :  Antenna  lengthening  coil,  variable 
condenser,  earth  or  counterpoise.  When  the  switch  is  on  the  posi- 
tion "  long  waves,"  the  lengthening  coil  and  variable  condenser 
are  connected  in  parallel  to  form  a  clcs;d  oscillatory  circuit.  The 
antenna  now  is  connected  to  one  pole  of  the  condenser  and  the 
earth  or  counterpoise  to  the  other. 

With  both  methods  of  connection,  the  energy  is  transferred  from 
the  low-tension  transformer  coil,  which  is  in  series  with  the 
antenna,  into  the  high-tension  transformer  coil.  The  latter  forms, 
with  the  detector,  an  i>periodic  circuit.  This  requires  only  one 
circuit  to  be  tuned,  viz. — for  "  short  waves  "  the  antenna  circuit, 
and  for  "  long  waves  "  the  closed  oscillatory  circuit.  Means  are 
also  provided  for  increasing  the  capacity  of  the  receiver  through 
an  intermediate  circuit,  whereby  disturbances  from  other  stations 
and  atmospheric  discharges  may  be  avoided. 

The  design  of  this  apparatus  is  such  as  to  provide  every  means 
for  the  protection  of  the  apparatus  and  operator  from  high  ten- 
sion. Behind  the  vertical  frame  of  the  receiver  is  a  high-tension 
terminal  and  the  high-tension  switch,  to  which  the  leads  from  the 
antenna  and  the  transmitter  are  connected.  By  this  means  the 
antenna  is  connected  to  the  receiver  and  the  transmitting  circuit 
automatically  interrupted. 

This  equipment  had  a  guaranteed  range  of  1,000  km.  by  day  and 
2,100  km.  by  night.  That  these  guarantees  will  be  exceeded  in 
practice  is  seen  in  the  report  of  trials  on  the  sister  ship  Rivadavia, 
where  communication  was  held  between  Boston  and  Colon,  a  dis- 
tance of  approximately  2,000  miles  (3,218  km.). 

The  gyroscopic  compass  is  of  German  manufacture  of  the 
Anschiitz  type.* 

The  master  compass  receives  its  energy  from  duplicate  motor- 
generators.  The  motor-generator  transforms  the  220-volt  direct 
current  to  three-phase  alternating  current  at  120  volts  and  333 
cycles.  The  alternator  has  16  poles  and  runs  at  a  normal  speed  of 
2,600  B.P.M.  ;  therefore  the  gyro  motor,  which  has  two  poles,  runs 
at  approximately  20,000  e.p.m.  A  control  panel  is  provided  upon 
which  are  mounted  meters,  switches,  fuses,  &c. 

The  peripheral  speed  of  the  gyro  is  500  ft.  per  second,  or  340 
miles  per  hour.  The  air  friction  is  so  great  that  it  absorbs  95  per 
cent,  of  the  power  of  the  gyro-motor.  The  directive  force  on  the 
gyro-compass  is  approximately  15  times  as  great  as  that  of  a 
magnetic  liquid  compass,  free  from  all  disturbances.  The  gyro- 
compass, unlike  the  magnetic  compass,  points  to  the  true  north 
pole  of  the  earth. 

The  equipment,  as  a  whole,  is  the  largest  and  most  costly  ever 
installed  in  the  United  States,  comprising  3,000  electric  lights, 
4,000  rated  h.p.,  and  approximately  76  miles  of  cable.  It  is  a  note- 
worthy engineering  achievement  in  that  it  was  a  departure  from 
American  practice  in  the  nse  of  230  volts  ;  in  the  employment  of 
lead-covered,  steel-armoured  conductors ;  in  the  application  of 
220-volt  tungsten  lamps  ;  in  the  use  of  electricity  for  the  purpose 
of  steering  the  vessel  and  operating  the  anchor  and  the  bilge 
pumps  ;  and  many  more  advances  in  the  application  of  electrical 
power.  The  result  has  been  fruitful  to  the  American  manu- 
facturer in  that  he  is  now  prepared  to  furnish  standard  230-volt 
apparatus  designed  for  use  on  shipboard.  This  equipment  also 
stands  as  a  practical  solution  of  the  many  problems  involved  and 
as  a  working  comparison  with  previons  equipments. 


Patents  and  Alien  Enemies. — Application  has  been 

made  to  the  Board  of  Trade  to  avoid  or  suspend  patent  No.  5,198/OS, 
granted  to  Miele,  by  Messrs.  T,  Gameson  &  Sons,  Ltd.,  of 
Walsall. 

*  See  Electeical  Review,  December  Ist,  1911,  for  full  illus- 
trated description, 


TRADE    STATISTICS    OF    INDIA. 


72.000      109,000      -f       37,000- 


iHE  followiug  iiKuiVB  of  the  impoits  of  electrical  and  similar 
goods  into  Bntish  India  in  the  year  ended  March  Slst  1914, 
are  taken  from  the  recently  issued  official  trade  statistics; 
details  for  the  year  ended  March  .31st,  1913,  are  added  for 
purixises  of  comparison,  and  notes  of  any  increases  or  decreases 
are  given. 

1912-13.       1913-14.       Inc.  or  dec. 
Hrass,  wrougnl. —  £  £,  £ 

Prom  Great  Britain          ...  .34,000  49,000  +  15  000' 

„  Germany       10,000  1«,000  +  8  000 

„  Italy              8.000  ll.fKX)  -i-  s'oOQ- 

„  Other  countries      ...  20,000  31,000  -(-  11,000 

Total        

Copper  and  copper  ware. — 
From  Great  Britain 

Germany        

Belgium         

Prance  

Austria  

Japan 

Other  countries 

Total        

Iron  wire.— 

Prom  Great  Britain 

,,      Germany       

,,      Belgium         

,,      Other  countries 


813,000  1,364,000 
653,000      866,000 


7.000 
28,000 

5,000 
61,000 
14,000 


61,000 

170,000 

3,000 

274,000 

17.000 


541,000 
213,000' 
54,000 
142,000 

2,000 
213,000' 

3,000 


1,581,000  2,745,000  +   1,164,000' 


55,000 
47,000 
23,000 
26,000 


74,000 
38,000 
15,000 
33,000 


+  19,000 
9,000' 
8,000 

+         7,000 


Total        1.51,000  160,000  -f 

Iron  and  steel  phifes  and  nheeis. — 

Prom  Great  Britain          ...  3,194,000  4,7'23,000  + 

„      Gei-many        284,000  328,000  + 

„      Belgium         147,000  155,0(X)  + 

„      United  States         ...  200,000  33,000  - 

„      Other  countries      ...  1,000  4.000  + 


9,000- 


1,529,000- 

44,000 

8.00O 

167,000 

3,000 


Total         3,8'26,000  5,243,000  -I-  1,417,000' 

Locomotives  {e.vcluding  ihose  for  railways). — 

Prom  Great  Britain          ...         62,000      104,000  +  42  000 

„      Germany        9,000        19,000  +  10,000- 

,,      Other  countries      ...           1,000          —  -  1,000 


Total 

72,000 

123,000 

+ 

51,000 

Prime  movers,  other  than 

locomotives. 

— 

Pron»  Great  Britain 
„      Germany 
„      United  States 
„      Other  countries 

.       312,000 
8,000 
5,000 
2,000 

512,000 

28,000 

7,000 

8,000 

555,000 

-f- 
+ 
+ 
+ 

+ 

200,000 
'20,000 
2,000 
6,000' 

Total 

.       327,000 

•2'28,000 

Electrical  generators. — 

Prom  Great  Britain 
,,      Austria-Hungary     .. 
,,      Other  countries 

32,000 
6,000 

38.000 

20,000 

1,000 

21,000 

+ 

12,000 
6,000- 
1,000- 

Total        

17,000- 

Electrical  motors. — 

Prom  Great  Britain 

,,      Germany        

„      United  States 
,,      Other  countries 

76,000 
12,000 
4,000 
7,000 

99.000 

83,000 
5,000 
3,000 
2,000 

+ 

7,000- 
7,000 
1.000 
5,000 

Total        

93,000 

6,000 

Other  electrical  machinery 

— 

Prom  Great  Britain 

Germany        

„      Italy               

„      United  States 
,,      Other  countries 

91,000 
6,000 
3,000 
3,000 

195.000 
30,000 
2,000 
2,000 
3,000 

+ 

+ 

+ 

104,000 

■24,000 

1,000 

1,000 

3,000 

Total        

103,000 

232,000 

+ 

129,000' 

Mining  machinery. — 

Prom  Great  Britain 

,,      Germany        

„      United  States 
„      Other  countries 

50.000 

i:ooo 

11,000 
1,000 

63,000 

64,000 
2,000 

28.000 
2,000 

+ 

+ 
+ 

+ 

14,000 
1,000 

17,000 
1,000 

Total        

96,000 

33,000 

Railway  carriages,  cCx. — 
Prom  Great  Britain 

„      Belgium         

„      Germany        

,,      Other  countries 

1,495,000  2,988,000 

•22,000       25,000 

65,000      116,000 

2,000         2,000 

+ 
+ 

+ 

1,493,000 
3.000 
51,000 

Total        

1,-584,000 

3,131,000 

1,547,000- 
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Rails  and  fishplates. — 
From  Great  Britain 
Germany 

Total 

Miuhincry,  other  {except 
and  printing).* — 

From  Great  Britain 
Germany 
Belgium 
United  States 
Other  countries 


191-3-13.  1913-14. 

£  £ 

709,000  874,000 

7,000  5,000 


Inc.  or  dec. 

£ 
+      105,000 
2,000 


776,000      879,000 
textile,  agricultural, 


574,000 

45,000 

5,000 

31,000 

10,000 


753,000 

64,000 

2,000 

35,000 

33,000 


103,000 


179,000 

19,000 

3,000 

4,000 

23,000 


Total        665,000      887,000      +      222,000 

"The  details  for  the  two  years  are  not  strictly  comparable, 
those  for  1912-13  including  some  items  which  were  not 
included  in  1913-14. 


Locomotives   and   tender 

9.    and  parts  th 

ereof. — 

From  Great  Britain 
Germany 
Other  countries 

596.000   ] 
7.000 

,203,000 
59,000 
7,000* 

,269,000 

-1- 
-f 

4- 
-t- 

607,000 

52,000 

7,000 

Total 

im.fm  ] 

666,000 

*  Belgium,  £7.000 

Electrical  instruments,  a 

pparatus,  dc.-r- 

From  Great  Britain 
,,      Germany 

Belgium 

Austria 
..      United  States 
,,      Other  countries 

43-2,000 

54,000 

4,000 

7.000 

34,000 

21,000* 

546,000 
43,000 
7,000 
14.000 
79.000 
27,000 

-1- 

-1- 
-f 
-1- 
-1- 

-f 

114,000 

11,000 

3.000 

7.000 

45,000 

6,000 

Total 

552,000 

716,000 

164,000 

Electric  fan.'i. — 

Italy,   £15,000. 

From  Great  Britain 
„      Italy 
,.      United  States 

Germany 

Other  countries 

20,000 

14,000 

19.000 

3.000 

1,000 

32,000 

16,000 

23,000 

4.000 

7,000 

-1- 
+ 
+ 
+ 
+ 

+ 

12,000 
2,000 
4,000 
1,000 
6,000 

Total 

57.000 

82.000 

25,000 

Electric  lamps  and  parts 

.— 

From  Great  Britain 
Germany 
Austria 
Japan 
..      United  States 
Other  countries 

33,000 
8,000 
2,000 
2,000 
2.000 
2.000 

42.000 
9,000 
6.000 
1.000 
1.000 
2,000 

+ 
+ 
+ 

+ 

9,000 
1,000 
4,000 
1,000 
1,000 

Total 

49,000 

61,000 

12,000 

Electric  wires  and  cnhU 

s. — 

From  Great  Britain 
Germany 
Belgium 
Other  countries 

132,000 
15,000 
2,000 
2,000 

151,000 

144.000 
5,000 
3.000 
6,000 

+ 

+ 

+ 

+ 

12,000 
10,000 
1,000 
4,000 

Total 

158,000 

7,000 

Scientific,  dc,  instruments. — 

From  Great  Britain 
,,      Germany 
,.       United  States 
Other  countries 

80.000 
4,000 
2.000 
6,000 

82,000 
5.000 
2.000 
3.000 

+ 
+ 

2,000 
1,000 

3.000 

Total 

92,000 

92,000 

— 

Telegraph  construction  materials. — 

From  Great  Britain 

8,000 

7,000 

- 

1,000 

Telephone   construction 

materials. — 

From  Great  Britain 
Germany 

19.00*1 
1,000 

22,000 
1,000 

23,000 

+ 

+ 

3,000 

Total 

20,000 

3,000 

In   addition  to  the  !• 
89  Government  stores  : 

iigoiiig,   the   following  were 

imported 

Instruments,  apparatus 

(fc.  {except   1 

nisli-al}.— 

From  Great  Britain 
Germany 
Other  countries 

136.000 
3,000 

1.^5.000 

1,000 
1,000 

+ 

1,000 
2,000 
1,000 

Total 

Machinery. — 

I'Vom  Great  Britain 
,,      German  V 
„      United  States 
,,      Other  conntrieq 

Total 


1 39,(100      137,000      - 


160.000 
1,000 
3,000 


201,000 
1,000 
1,000 
1,000 


173.000      204,000 


2,000 


32,000 

2,000 
1,000 

31,000 


Iron  wire. — 
From  Great  Britain 
Iron  and  steel  plate. 
Prom  Great  Britain 
Railway  carriages. — 
From  Great  Britain 
Other  countries 


1912-13. 
£ 

10,000 
and  sheet e. — 

50,000 


1913-14. 

£ 

12,000 


Inc.  or  dec. 
£ 

+         2,000 


82,000      +        32,000 


734,000   1,209.000 
—  6,000 


Total 
Locomotives. — 
From  Great  Britain 
Rails  and  fishplates. — 
From  Great  Britain  ...        198,000 

Telegraph  construction  materia  Is. — 
From  Great  Britain  ...         72,000 

Copper  and  copperwarc. — 
From  Great  Britain  ...         97,000 

,,      Other  countries       ...         58,000 


734,000  1,215,000 


482,000      612,fKX) 


385,000 


97,000 


102,000 
68,000 


+         5,000 
+       10,000 


Total 


155,000      170,000 


15,000 


NEW     ELECTRICAL     DEVICES.     FITTINGS 
AND    PLANT. 


Redacing  Gearing. 

An  apparatas  for  obtaining  reduced  speeds  from  high-speed 
electrioal  machinery,  eteam  turbines,  &c,,  is  shown  herewith.  It 
is  called  a  "  turbo-gear,"  and  cDnsiata  of  a  large  internal  double- 
helical  gear,  a  double-helical  pinion,  and  three  intermediate  double- 
helical  gears.  The  internal  gear  is  an  open-hearth  steel  forging, 
and  is  heat-treated  to  increase  its  ductUity  and  to  ensure  uniform 
hardness.      The  pinion  is  cut  integral  with  the  high-speed  shaft, 


Fig.  1.— Internal  Members  of  Spbed-Reduciko  Device. 


and  is  of  chrome-vanadium  steel  heat-treated  in  an  electric  furnace 
to  resist  wear.  The  intermediate  gears  are  of  Lumen  manganese- 
bronze  and  are  mounted  on  hardened  forged  steel  shafts  secured  to 
the  cast-steel  low-speed  member  by  means  of  a  taper  fit  and  Wood- 
ruff keys.  The  low-speed  member,  to  which  is  secured  the  low- 
speed  shaft,  is  mounted  on  heavy-duty  SE  F  ball- bearings  and  is 
eupported  directly  by  the  heavy  housing.  The  low  speed  member 
and  shaft  carrying  the  intermediate  gears  and  the  high-speed  shaft 
and  pinion  are  supported  independently  of  each  other. 

The  housing  is  of  cast-iron  and  is  split  hori7.ontally.  It  is  well 
ribbed,  the  manufacturers  claim,  to  provide  a  rigid  support  for  the 
gear  members.  The  high-speed  shaft  is  provided  with  a  central 
passage  through  which  oil  is  pumped,  and  a  continuous  stream  of 
oil  is  sprayed  on  the  gears  through  radial  passages  in  the  pinion. 
The  highspeed  bearings  arc  also  provided  with  oil  rings.  The 
supeitluous  oil  from  the  high-speed  biarings  is  collected  by  a 
centrifugal  oil  ring  and  forced  through  the  hollow  shafts  carrying 
the  intermediate  gears,  Hushing  their  bearings.  The  oil  after 
lubricating  the  bearings  and  gears  is  drained  to  the  main  oil 
reservoir  in  the  base  of  the  housing,  where  it  is  strained,  cooled, 
and  returned  to  the  pump  and  used  over  again.  The  device  shown 
in  the  accompanying  illustration  is  designed  to  transmit  120  ii.r. 
at  a  speed  of  iVfifi  :  1.  It  is  manufactured  by  the  Tunno-GEAH 
Co.,  Industrial  Building,  Bnltimoro,  Md.—  Klivfricul   ll'or/rf. 

Combined  Snitrh  and  Indicator. 

A  neat  combination  dovioe  for  small  cooking  and  heating 
Apparatus  has  boon  brought  out  by  the  IIaht  MANri-ACTi'RiNd  Co., 
of  76  and  77,  Uichester  Row,  Wostminstor,  .S.W.  As  illustrated 
herewith,  it  consists  of  a  pushbutton  switch,  three-way  receptacle 
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and  ping,  and  an   Illuminated   bull's-eye,   which  indicateB  when 
ouirent  is  on,  thus  safeguaiding  against  accidental  oversight  of 


Fig.  2. — Combined  Switch  and  Socket,  with  Indicator. 


the  fact.    A  similar  device  without  the  plu^  and  socket  is  also 
made,  and  the  carrying  capacity  of  the  parts  is  750  watts. 


OUR  LEGAL  QUERY  COLUMN. 


"Inquirer"  writ-es ;  "1  am  connected  with  an  electric 
supply  undertaking  for  which  the  Board  of  Trade  granted 
a  Provisional  Order  in  1901,  the  said  Order  being  taken 
over  by  nie,  by  an  agreement  with  the  Corporation  in 
1905,  by  which  the  supply  of  current  for  lighting  purposes  was 
agreed  not  to  be  charged  at  a  higher  rate  than  5d.  per  B.T.U. 
In  view  of  the  increased  cost  of  generating,  due  to  the 
war,  the  company  which  was  formed  to  carry  out  the 
Provisional  Order  has  applied  to  the  said  Corporation  to  be 
allowed  under  the  present  circumstances  to  increase  the  price 
by  10  per  cent.  The  Corporation  have  refused  the  application. 
What  is  the  position  of  the  company'?  Can  it  reasonably 
expect  the  Board  of  Trade  to  bring  pressure  to  bear  on  the 
Corporation  to  grant  what  appears  to  be  a  reasonable  request, 
owing  to  the  present  exceptional  conditions  prevailing  due  to 
the  war?  The  last  dividend  paid  was  for  the  year  1913.  No 
dividend  was  paid  for  the  year  1914,  and  it  is  improbable  that 
any  will  be  paid  this  year." 

*•*  With  reference  to  the  above  query,  it  is  clear  that 
"  Inquirer  "  has  no  legal  right  to  compel  the  Corporation  to 
allow  him  to  supply  cunent  at  a  higher  price.  The  war  has 
not  had  effect  to  dissolve  or  modify  the  contract,  and  it  is 
not  easy  to  say,  in  the  total  absence  of  any  authority  or  prece- 
dent on  the  matter,  what  the  attitude  of  the  Board  of  Trade 
would  be.  They  might  say  that  they  had  no  jurisdiction  to 
interfere,  but  it  would  be  well  worth  "Inquirer's"  while  to 
bring  the  matter  before  them.  He  could  lay  stress  on  (a) 
increased  cost  of  production  due  to  war;  (b)  diminution  of 
demand  owing  to  economy  and  police  regulations;  (c)  the  fact 
that  he  would  be  content  to  accept  a  temporai-y  modification 
of  terms. 

Another  plan  would  be  simply  to  give  due  notice  to  con- 
sumers and  then  refuse  to  supply  any  consumer  in  future 
except  on  the  terms  of  his  paying  the  added  rate,  and  let  the 
consumers  take  the  matter  into  Court  if  so  advised.  The 
feasibility  of  this  method  of  dealing  with  a  difficult  situation 
depends  on  the  terms  existing  between  "Inquirer"  and  his 
consumers,  as  to  which  one  can  only  speculate.  A  letter  to 
the  Board  of  Trade  setting  out  all  the  facts  may  work  wonders. 


"One  Inteeested  "  writes: — "An  electric  supply  company 
has  a  contract  with  a  local  authority  under  which  it  supplies 
electric  current  for  a  certain  number  of  lamps  in  the  district. 
The  last  agreement  was  made  for  a  period  of  four  years,  and 
a  fixed  sum  was  to  be  paid  per  lamp  per  annum.  This  was 
to  be  made  by  quarterly  payment,  and  each  quarter's  payment 
was  to  be  due  the  month  following  the  end.  of  the  quarter. 
Since  the  beginning  of  this  year  the  local  authority  have 
become,  apparently,  somewhat  nervous,  and  they  ceased  all 
the  public  street  lighting,  on  the  ground  that  this  was  desir- 
able for  military  and  naval  purposes,  although,  as  a  matter  of 
fact,  the  majority  of  the  lights  are  invisible  from  the  sea. 
The  local  authority  claim  that  they  are  only  called  upon  to 
pay  for  such  lights  as  are  now  actually  kept  lit,  and  are  refus- 
ing to  pay  any  further  sum.  They  claim  that  they  are  entitled 
to  do  this,  but  that  as  soon  as  the  war  is  over  they  are  entitled 
to  continue  the  contract  under  the  old  conditions.  The  electric 
supply  company  argues  that  it  is  perfectly  willing  to  make 
some  concession  to  the  local  authority.  In  fact,  it  made  a 
voluntary  offer  to  do  this,  but  it  claims  that  as  it  has 
had  to  si)end  large  sums  of  capital  in  obtaining  the  necessary 
machinei-y,  laying  the  required  cables,  and  erecting  the  lamps 
for  street  lighting,   and  for  this  outlay  it  borrowed   money 


on  debenture,  the  interest  upon  which  is  payable  as  a  first 
charge,  it  is  therefore  entitled,  in  any  event,  to  receive 
a  sum  equal  to  the  interest  payable  on  the  debentures  issued 
to  provide  for  the  capital  outlay  made  for  this  purpose  and 
to   provide  for  depreciation   thereon. 

"The  company  would  like  to  know  your  views  upon  this 
question,  and  also  as  to  whether  it  is  justified  in  claiming, 
that  as  the  local  authority  have  committed  breaches  of  the 
agreement  by  not  paying  uixjn  the  prescribed  scale  in  the 
prescribed  time,  the  contract  is  annulled,  and  that  if  any 
current  is  to  be  supplied  in  the  future  it  must  be  done  under 
a  new  contract  and  on  fresh  terms." 

'»*  It  is  presumed  that  the  company  in  question  supplies 
electricity  under  a  provisional  order  which  incorporates  the 
provisions  of  the  Schedule  to  the  Electric  Lighting  (Clauses) 
Act,  1899.  .\pproachiug  the  query  from  this  point  of  view, 
it  is  deal-  that  by  S.  '2,7  ('2)  (b)  of  that  schedule  it 
has  power  to  protect  itself.  it  is  there  provided  that : 
"  Every  owner  or  occupier  of  premises  requiring  a  supply 
of  energy  shall  ...  if  required  by  the  undertakers,  enter 
into  a  written  contract  with  them  to  continue  to  receive  and 
pay  for  a  supply  of  energy  for  a  period  of  at  least  two  years 
of  such  an  amount  that  the  payment  to  be  made  for  the 
supply,  at  the  rate  of  chai'ge  tor  the  time  being  charged  by 
the  undertakers  for  a  supply  of  energy  to  ordinary  consumers 
within  the  area  of  supply,  shall  not  be  less  than  'JO  per  cent. 
per  annum  on  the  outlay  incm-red  by  the  undertakers  in  pro- 
viding any  electric  lines  required  under  this  Section  to  be 
provided  by  them  for  the  purpose  of  the  supply,  and  if 
required  by  the  undertakers  give  to  them  secm-ity  for  the 
payment  to  them  of  all  moneys  which  may  become  due  to 
them  by  the  owner  or  occupier  in  respect  of  any  electric 
lines  to  be  provided  by  the  undertakers,  and  in  respect  of 
energy  to  be  supplied  by  them." 

If  the  agreement  between  the  company  and  the  local 
authority  contains  any  clause  embodying  these  provisions, 
it  is  clear  that  a  remedy  is  to  hand;  but  in  the  absence  of  any 
such  terms,  the  remedy  is  not  so  obvious.  It  is  difficult  to 
advise  with  certainty  without  having  access  to  the  agreement 
itself,  especially  in  view  of  the  statement  that  "  a  fixed  sum 
was  to  be  paid  per  lamp  per  annum."  Does  this  mean, 
"  whether  that  lamp  be  lit  or  not "  or  is  it  to  be  implied  that 
nothing  is  to  be  payable  if  the  local  authority,  for  reasons 
which  do  not  concern  the  company,  decide  not  to  use  any 
energy  at  all?  Upon  the  whole,  one  inclines  that  it  was  to 
bo  implied  that,  during  the  currency  of  the  agreement,  the 
local  authority  were  bound  to  pay  for  such  lighting  as  would, 
in  the  ordinary  course,  have  been  used  for  illuminating  the 
streets,  and  if  they  have  not  lit  the  lamps  it  is  their  own 
look-out.  Their  action  in  refusing  to  pay  except  for  the 
lamps  actually  lit  would  probably  justify  the  company  in 
treating  the  contract  as  at  an  end,  and  refusing  to  supply 
any  further  light  except  upon  special  terms.  Before  taking 
this  step,  however,  it  would  be  desirable  to  take  a  legal 
opinion  founded  upon  the  terms  of  the  agreement,  the  corres- 
pondence, and  all  other  relevant  documents. 


FOREIGN    AND    COLONIAL    TARIFFS  ON 
ELECTRICAL    GOODS. 


NORTHERN  RHODESIA.— Under  a  new  tariff  which  has 
recently  been  put  into  force,  goods  of  British  origin  not 
otherwise  mentioned  in  the  tariff,  a  heading  which  includes 
a  number  of  electrical  goods,  will  pay  duty  at  the  rate  of 
9  per  cent,  ad  valorem.  Similar  goods  of  foreign  origin  will 
pay  '20  per  cent,  ad  valorem.  The  new  tariff  came  into  force 
on  May  1st  last,  and  will  remain  in  force  until  July  31st,  1916, 
unless  otherwise  enacted. 

VENEZUELA.— The  Board  of  Trade  have  been  advised  by 
H.M.  Minister  at  Caracas  that  British  exporters  of  goods  to 
Venezuela  should  take  care  that  the  goods  are  declared  in  the 
Consular  invoice  strictly  in  accordance  with  the  denomina- 
tions employed  in  the  tariff,  otherwise  the  consignee  in  Vene- 
zuela is  liable  to  a  fine. 

SOUTH  AFRICA.— The  South  African  Government  Gazette 
of  July  23rd  contains  a  Government  notice  giving  the  text  of 
a  Proclamation  relative  to  the  duties  leviable  on  goods  im- 
ported into  the  Territory,  hitherto  known  as  "  German  South- 
west .Africa."  Lender  this  proclamation  it  is  provided  that 
the  importation  of  goods  into  the  said  Territory  is  permitted 
subject  to  the  following  conditions  :  — 

1.  Subject  to  the  provision  of  paragraph  (2)  of  this  Procla- 
mation, Customs  duties  shall  be  paid  on  all  goods  imported 
into  the  said  Territory.  Those  duties  shall,  for  the  present, 
and  until  further  provision  is  made,  be  in  accordance  with 
and  subject  to  the  tariff  fixed  in  re.'^pect  of  the  Union  of  South 
Africa  as  set  out  in  the  Union  Act  No.  22  of  1914,  as  amende<l 
by  Act  No.  22  of  191.5,  and  the  Customs  law-,<!  and  regulations 
in  force  in  the  Union  of  South  Africa  shall,  until  further 
provision  is  made,  m-utatis  mutandis,  have  force  and  effect 
throughout  and  in  respect  of  the  said  territory. 
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•2.  Goods  which  are  grown,  produced  or  ruanul'actured  in 
the  Union  of  South  Africa^  shall,  when  imported  into  the 
said   territory,  be  free  of  Customs  duty. 

3.  In  the  case  of  goods  imported  through  the  Union  of  South 
Africa  into  the  said  territory,  the  Customs  duties  as  aforesaid 
shall  be  paid  to  the  Collectors  of  Customs  in  the  Union. 

4.  Goods  shall  be  imported  by  sea  into  the  said  territory  only 
through  the  ports  of  Walvis  Bay  and  Luderitzbucht  and  by 
land  into  the  said  territory  only  by  rail. 

5.  Goods  imported  from  or  through  the  Union  of  South 
Africa  shall  be  accompanied  by  a  copy  of  Export  Form  No.  41, 
as  set  out  in  the  Schedule  to  the  Union  regulations  under 
Government  Notice  No.  1,094  of  1913,  and  such  copy  shall  be 
handed  by  the  importer,  in  the  case  of  goods  brought  by  sea 
to  the  officer  of  Customs  at  the  port  of  entry,  and,  in  the  case 
of  goods  brought  by  rail,  to  the  station  master  at  the  place 
of  de-stination. 

[Note. — The  form  No,  41  referred  to  in  the  above  paragraph 
relates  to  the  Bill  of  Entry  for  goods  exported  from  the  Union.] 

RUSSIA. — The  following  goods  have  recently  been  prohi- 
bited to  be  exported  ;  Asbestos  in  all  forms  and  manufactures 
thereof;  graphit«;  tar,  youdron  and  asphalt;  petroleum,  lubri- 
cating and  other  mineral  oils;  celluloid  and  manufactures 
thereof;  all  metal  ores;  all  metals,  their  alloys  and  manufac- 
tures, scrap  and  brack. 

FRENCH  COLONIES.— A  Decree  has  been  issued  abrogat- 
ing a  previous  decree  which  permitted  the  exportation  of 
graphite  without  authorisation  from  French  Colonies  and 
Protectorates  (other  than  Tunis  and  Morocco)  when  consigne<l 
to  France,  French  Colonies,  the  United  Kingdom,  British 
Dominions,  Colonies  and  Protectorates,  Belgium,  Japan, 
Montenegro,   Russia,  Serbia,  and   the  United   States. 

CHILE.— The  Chilean  Consulate  in  London  has  notified 
the  Postmaster-General  that  invoices  of  goods  sent  through 
the  post  to  Chile  must  be  vised  by  the  Chilean  Consul  at  the 
place  where  the  goods  are  dispatched  in  all  cases  where  the 
declared  value  exceeds  ^5. 

ARGENTINA.— The  following  rales  have  been  laid  down 
for  the  presentation  of  bills  of  lading  in  connection  with  the 
clearance  through  the  Customs  of  goods  imported  into  the 
Republic  of  Argentina  :  — 

These  rules  have  been  drawn  up  in  view  of  the  delay  which, 
owing  to  postal  censorship  and  other  abnormal  conditions  due 
to  the  war,  now  frequently  occurs  in  the  receipt,  by  consignees 
in  the  Argentine,  of  the  bills  of  lading  relating  to  goods  dis- 
patched from   European  countries.  ' 

1.  For  the  presentation  of  documents  in  connection  with 
goods  dispatched  with  bills  of  lading  made  out  to  a  named 
consignee,  the  following  procedure  shall  be  followed  in  order 
that  consignees  may  avoid  the  fine  of  2  per  cent,  prescribed 
by  Article  929  of  the  Customs  Regulations:  — 

The  goods  may  be  declared  for  Customs  purix)ses  without 
the  bills  of  lading,  on  the  sole  responsibility  of  the  consignee, 
when  the  latter  is  of  acknowledged  standing  in  the  town; 

Should  the  legal  period  {i.e.,  eight  days)  expire  before  the 
bills  of  lading  have  been  produced,  the  Secretary  of  Customs 
shall  undertake,  at  the  request  of  the  interested  parties,  to 
open  the  envelope  containing  the  documents  as  soon  as  it 
comes  to  hand,  noting  the  day  on  which  the  unojiened  enve- 
lope is  submitted  and  the  date  indicated  by  the  postmark. 

2.  The  presentation  of  documents  for  goods  consigned  to 
order  may  be  made,  without  fine,  after  the  expiration  of  the 
legal  period  (eight  days)  :  — 

(a)  When  the  interested  parties  allow  the  Secretary  of 
Customs  to  open  the  envelopes  and  packets  containing  the 
bills  of  lading,  in  the  same  way  as  is  described  under  (1) 
above; 

(6)  When  the  interested  parties  present  to  the  Customs, 
within  eight  days  from  the  date  indicated  bv  the  postmark, 
the  envelope  in  which  the  bill  of  lading  arrived  made  out 
"  to  order  "  and  addressed  to  a  bank. 


NEW    PATENTS    APPLIED    FOR. 

(NOT    YET    PUBLISHED). 


1915. 


Compiled   cxprcs.Iy    for    this    journ.il    bv    Mts.s.<8,    \V,    P,     1  hompson    &    Co 

itlJ^l        I'n"    >,'*'";""■     ^■'''    "'"^'^     """«""•     LonJon.    \V,C.,    a„d    ,,1 
Liverpool  flnd  Dradford, 

12,«4,     "EIrclric    tracmis-ion    ,y,xc,m."      R,    E,    Ravbh,     August    SOlh 

N/iiit'.'-  AuKurSch: '°'"'"« ""  '■"'""'  ""'■"'"•••  "■  '"■  "««-  »  O-  i 

Au^uTm\7'"^  '"'    "'"'''"'""   '*"^'''"'"<'"   -J    "h'  like."     P.    P.  C»»v,N. 

Iho  sprcd  of  a  pump  urb.nr.  T'riinn  whncl.  or  the  likr.  drivInK  .Vdynam" . 
llKlric  rnnchinc,  and  nliio  for  contrnllin)!  and  ilnvrrninc  the  nri-,.,./,.  n-  .7.^, 
dynamo-drc.ric  machine."    W.   F.   R.iouri.  &  f.  |.-,kt,l     Aufi'Ii.t  30iI. 

12,434.     "  Loaded    Iplpphonc    linn    »viili-m  "      T     tnttv    j.    ui      i- 
Au«u,,   30,h.     (Convcntlo'^n  date,  Srp,7l7muJimiV.M  siJ.TlcZ- 

«-o"'Ttd  "(Alnrr"'!'    ;:1    "'."■"',"    "•''p.  rr"*,"'''"""      ""■"»"    Tl.O«.aON.HoiOT..N 
...    i.TU.    (i.rnrr.d    l.l.clni    f„       IsAV       Auguil    30lh. 


12,oI(i,     "  Swiahrs    (or    resistances,"       L.    Kawm,       Au(;us(    31st. 

12,536,  "  Method  oi  dcncr.iting  high-lruqucniy  electric  currents,"  T  F 
Wall,    September  1st. 

12,561.  "  Telegraph  systems,"  British  Issilated  &  Helsbv  Cables,  Ltd 
and    H,    H,   Haruison,     September  1st.     (Complete.) 

12,564.    "  Wireless    siunalline    systems."     British    Thomson-Hoi  ston    Co., 


564.     "  Wireless    signalling    systems."      British     ' 
(General    Electric    Co.,    U.S.A.).     September   1st. 


Lt 

w^¥^u;  "'^'"""'"'"^J     of    5'"'/''=     insulating     materials     and      (he      like." 
W.  E.  W.  Richards.      September  1st. 

12,614.  "Electrical  signalling  or  distant  conlrolling  plant."  FKffiD.  KruPP 
Akt   Ges.     September  2nd.     (Convention  date,  September  2nd,  1914,  Germany.) 

12,61".  ■'  Methods  of  marking  glass."  British  Thomson-Houston  Co.,  Lid 
(General   Electric  Co,,  U,S.A.).    September  2nd. 

12,630     "Selective    calling  devices   for  use   in    electric    telegraphy,"     A,    H. 
Moi-SE  &  Indo-European  Telegraph  Co.,  Lid,     September  2nd, 
l}^'^,^     "  Rectifiers    for  electric   currents,"     British   Tho.mson-Hoi STON    Co., 
Ltd,    (General    Electric  Co,,    U,S.A.).     September    3rd. 

12,671.  "Impulse  transmitters  for  automatic  telephone  systems."  0  A 
Betulander.  September  3rd.  (Convention  date,  January  26th,  1915,  Sweden  ) 
(Complete.)  *' 

12,673.  "Automatic  telephone  systems."  Relay  Automatic  Teiephoni 
(Ccm^ere)  ^'P'™''"  ^"'^     (Convention  date,   November  17th,   1914,   Sweden.) 

hnl?,'^f?-   •'P°''''"#   ^"1"    ">   P-'T"'    ""^    "^<^"    °'    el«lric    lamps    held    by 
bajonet  joints.       P.  E.  CoRRELl.     September  3rd.     (Complete.) 

beJ^Srd^'    "  ^'*'^'"'^'''    ^'^^    '"^  'i'^''?    persons."     C.    W.   HiWKSLEv.     Septem- 

\"'^u'  v"  Electrical  heating  elements."  H.  Cheshire  (trading  as  Cranmer 
anJ    Cheshire).     September  4th.      (Complete.) 


PUBLISHED    SPECIFICATIONS. 


1S14. 

252  Relay  Arrangements  for  Alternating  Currents  G  G  \Qn  4ri-c 
and  A.   Meissner.    January  oih.  ' 

Rrlr^^l'  ^7^^""."^  ^"^  Electric  Signalling  and  for  Controlling  the  Cur- 
RENT  IN  Electric  Circuits,  especially  applicable  to  Wireless  Telkgrapmv 
A    F.  Sykes  &  Ford.     MavlSth.     (Cognate  application    24  "sg/ll  ) 

s.if'^fAuguTgthrms'^"™"'"'  ^'""'*-   '-'""'•'  ^  ^'''•'^"'-  ^'■•^■'-  -^"S"^'^ 

18,660,  Electro-medical  Apparatus.  H.  W,  Cox  &■  Co,,  Ltd.,  and  H  E 
Donnithorne,     August  14th. 

18,737.     DVNAMO-B.ATTERY   ELECTRIC  SvSTEMS.       G.    E.    Mortlev.     .August    irih 

18.760,  Electric  N'tsuAL  and  Audible  Signalling  Appliances  more  partich 
(Cnara;;,LTio^!'4l53/r5.)^^""  '  ^^'^  '^  ^'^^^  Landoll.  Tu^guTS 
Aug;fsf20th."™"'  '"""'™''  ^"^"™^=-  "^^  J^eobus  van  Haersma  Buma. 
Au|u!f20th*'"*°''^   ^°^^    DvNAMO-EiEcrRic    and  like   Machines.       F.   Greedy. 

18,954.  Electro-magnetic  Circuit  Controlling  Devices  for  Railwav  Sir. 
rs'2°0,0li;^14°^ar2::^8^!f)-     '^   ''""'-■     •^"^-'  ^"O'      i^oJ'.T tl,!^. 

h!^  c'o'::trr„ra?  Efe^rfrco^.'^u^s'.rr^us.  ist^''  ^-o--- 

19.r37,  Sparking  Plugs  for  Internalcombustion  Engines  and  the  mamu- 
Sep'embe°  14"h.'''"-     •'•  •'■  ^''""'  "'  ""■  "-""^'"'^^  ''""Sford  8.  W.T  citrk. 

rrl^nlr^  pE"CTROMAGNETic   SWITCHES.       British    Thomson-Houston    Co,,    Ltd. 
(General   Electric  Co,,  U.S.A.).     September  15th. 
19,818,     Eleciricallv-driven  Clocks.      F.  H.   Walker.      September  15th 
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The  tendency  to  follow  on  the  beaten  track  may  be 
obseryed  in  the  development  of  almost  all  new  industries 
and  inventions  ;  we  feel  our  way  from  step  to  step,  groping 
more  or  leas  blindly,  often  retracing  our  steps  to  branch  off 
in  another  direction — and  in  the  long  run  we  arrive  at 
results  which,  in  the  light  of  later  knowledge,  frequently 
appear  to  be  the  perfectly  obvious  outcome  of  quite  early 
stages  in  the  process  of  evolution.  Thus,  for  example,  the 
first  railway  coaches  were  designed  very  much  on  the  lines 
of  the  existing  road  vehicles,  and  only  by  slow  degrees 
acquired  new  forms  and  characteristics ;  the  electric 
radiator  still  tries  to  resemble  a  coal  fire,  and  the  electric 
oven  has  usually  been  in  the  main  a  gas  oven  electrified. 
The  march  of  progress,  however,  is  introducing  us  to  new 
ideas  and  new  methods,  and  modifying  our  innate  pre- 
judice in  favour  of  things  as  they  are. 

The  fact  that  an  egg  could  be  cooked  in  boiling  water 
did  not  directly  reveal  to  us  the  deduction  that  meat  in 
general  could  be  cooked  at  the  same  temperature,  or  lead  us 
to  the  conclusion  that  most  of  our  cooking  could  be  accom- 
plished in  a  similar  way,  and  consequently  we  have 
adhered  to  the  established  practice  of  countless  generations 
when  attacking  the  problem  of  electric  cooking.  We 
are,  therefore,  somewhat  taken  aback  on  learning 
from  an  Australian  correspondent  that  the  egg- 
boiling  system  of  cookery  has  been  seriously  con- 
sidered on  the  west  coast  of  America,  and  has  been 
brought  to  a  remarkably  high  pitch  of  eflBciency.  The 
ingenious  apparatus  which  has  been  evolved  is  described  in 
our  "  New  Devices  "  columns,  and  merits  commendation  on 
the  score  not  only  of  its  novelty  and  efficiency,  but  also  of 
the  simplicity  of  its  construction  and  mode  of  operation. 
The  system  has  obvious  limitations,  and  cannot  be  expected 
to  fulfil  all  the  functions  of  a  well-designed  electric  oven 
of  the  customary  type ;  on  the  other  hand,  it  has  advan- 
tages which  the  latter  does  not  possess,  and  which  should 
render  it  invaluable  in  many  households.  From  the  figures 
given  by  Mr.  Fisher,  it  is  clear  that  the  cost  of  cooking 
with  this  type  of  oven  is  less  than  half  the  cost  with  gas, 
whether  we  take  the  prices  of  gas  and  electricity  that  he 
gives,  or  reduce  them  to  the  rates  prevailing  here — 
roughly,  two-fifths  of  those  quoted ;  the  low  cost  of  elec- 
tricity in  this  case  is  largely  owing  to  the  diminished  loss  by 
radiation  and  convection,  due  to  the  low  temperature 
employed.  The  automatic  regulation  is  another  very  valu- 
able feature  of  the  device,  solving  as  it  does  the  much- 
debated  question  whether  it  is  better  to  try  to  teach  the  cook 
the  use  of  a  thermometer,  or  to  trust  to  her  common-sense, 
which  is  a  decidedly  doubtful  quantity. 

We  do  not  suggest  that  this  type  of  cooker  would  be 
suitable  for  an  establishment  where  the  magnitude 
of  the  culinary  operations  or  the  means  of  the  owner  war- 
ranted the  employment  of  a  competent  cook  and  the  installa- 
tion of  a  complete  outfit  of  cooking  appliances  ;  but  where 
the  mistress  of  the  house  herself  performs  all  the  domestic 
duties  of  a  small  household,  the  libeily  of  action  and 
the  freedom  from  all  anxiety  as  to  the  progress  of  the 
cooking  afforded  by  this  method  should  prove  an  immense 
convenience  to  her,  while  the  load  resulting  from  the  use 
of  such  cookers,  inherently  possessing  a  good  load  factor  and 
small  maximum  demand,  would  be  a  most  desirable  one 
from  the  station  engineer's  point  of  view.  We  commend 
the  idea  to  the  attention  of  IJritish  manufacturers  as  offer- 
ing a  very  promising  field  for  their  enterprise. 

We  wish  to  bring  to  their  notice  also  the  article  on 
efficiency  in  connection  with  the  electrical  heating  of  water, 
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wliich  appears  ekewhere  in  this  issue.  The  necessity  of 
attention  to  small  details  in  design,  which  might  seem 
trivial,  but  are  really  important,  is  clearly  demonstrated, 
and  we  think  that  designers  of  electrical  apparatus  for 
this  purpose  will  find  it  worth  their  while  to  study  the 
suggestions  that  are  put  forward. 


There  has  been  a  period  of  firmer 
Copper.  markets  in  copper  during  the  last  few 
weeks,  but,  for  all  this,  there  seems  to  have  been  little 
improvement  in  the  underlying  conditions  of  the  market  in 
the  United  States.  The  dominant  factors  are  regular  pro- 
duction, and  an  enormous  falling  off  in  European  consump- 
tion. Competent  authorities  are  of  opinion  that  during  the 
month  of  August — even  assuming  that  the  United  States 
home  consumption  was  equal  to  that  of  the  largest  month 
on  record — there  must  have  been  an  increase  in  the  stocks 
of  refined  copper  held  by  refiners  there  of  about  12,000  to 
13,000  tons.  It  would  appear,  therefore,  that  the  exports 
from  the  United  States  must  either  increase  very  sub- 
stantially, or  output  must  be  reduced,  before  the  copper  can 
be  stated  to  stand  in  a  sound  position.  On  the  other  hand, 
the  bear  account  in  the  London  market  has  been  practi- 
cally wiped  out,  and,  apart  from  manipulative  possibilities, 
it  really  needs  no  common  courage  to  buy  copper  for  the 
rise  under  the  conditions  at  present  ruling.  The  disparity 
between  the  prices  of  standard  copper  and  refined  copper  is, 
moreover,  a  disturbing  consideration,  therefore  it  is  a  matter 
for  satisfaction  that  further  quantities  of  rough  copper 
have  been  purchased  here  by  the  Government,  and  will 
be  shipped  to  America  for  refining,  the  finished  product 
being  returned  to  this  country.  The  statistics  just  issued 
were  certainly  better  than  had  been  expected,  there  being  a 
reduction  in  the  total  stocks  in  England  and  France  of  over 
2,000  tons  during  the  first  half  of  the  month,  while  the 
European  visible  stocks  underwent  an  almost  identical 
reduction. 

The  greatest  interest  has  been,  and  is  still,  paid  in 
Australia  to  the  efforts  made  by  the  authorities  there  to 
wipe  out  (Jerman  interests  in  all  departments  of  the  Austra- 
lian metal  industry,  and  the  Aus/ralian  Mining  Standard 
is  taking  a  leading  part  in  the  agitation  conducted  there 
against  all  companies  interested  in  the  Australian  metal 
trade  and  having  Teutonic  connections.  It  is  beyond  dis- 
pute that  German  influences  have  for  many  years  pre- 
dominated in  the  Australian  metal  trade,  and  the  fact  that 
this  condition  of  affairs  arose  entirely  from  the  blindness 
and  indifference  of  British  interests,  seems  now  to  have 
spurred  the  latter  on  to  recover  that  dominance  in  the  in- 
dustry which  it  should  never  have  lightly  forfeited.  That 
the  Australians  are  inflexibly  determined  to  drive  out  all 
interests  smacking  of  Germany  is  a  matter  for  patriotic  con- 
gratulation, although  whether  the  Commonwealth  Govern- 
ment will  succeed  in  their  endeavours  to  establish  firmly  a 
metal  exchange  which  can  approach  in  importance  that 
already  existing  in  London,  is  a  matter  upon  which  there 
may  easily  be  two  opinions.  The  Federal  Attorney- 
General  is  prompted  by  the  very  natural  desire  to  preclude 
all  Australian  metals  getting  into  the  enemy's  hands,  or 
into  the  hands  of  neutral  friends  of  the  enemy,  and  to  pre- 
vent l.ritish  and  allied  buyers  being  exploited  by  the  mani- 
pulation of  the  market,  while  having  in  view  the  preparing 
of  the  way  for  the  control  of  the  industry  after  the  war  by 
British  firms.  Meantime,  the  Melbourne  Metal  Exchange 
is  to  be  under  the  direct  control  of  the  Commonwealth 
authorities,  and  the  closest  scrutiny  will  be  kept  upon  all 
exports. 

The  prime  factors  in  the  Australian  metal  trade  were  of 
course  the  Metall-Gesellschaft  and  Aron  llirsch  &  Son,  both 
of  Germany,  who  were  represented  there  by  local  houses.  It 
is  against  these  and  the  British  connections  of  the  first 
named,  Messrs.  Merton,  that  the  activities  of  the  Common- 
wealth Attorney-General  and  the  Commonwealth  I'ress  are 
mainly  directed.  There  can  be  no  (luestion  Imt  that  a  very 
strong  case  has  been  made  out  by  the  Commonwealth  autho- 
rities as  against  German  interests  and  (icrman  influences, 
and  there  can   equally   be  no   doubt  whatever   that   these 


interests  and  infioences  can  find  no  place  in  Australia  for 
years  to  come.  Australia  has  (-omplained  bitterly  that  her 
soldier  citizens  should  have  fallen  in  thousands  by  means  of 
Australian  copper,  lead  and  spelter,  and  they  are  running  no 
risks  of  any  repetition  of  this  state  of  affairs.  Possibly  in 
years  to  come  the  bitterness  may  subside,  but  all  patriotic 
Britons  are  agreed  in  this,  that  the  best  place  for  Germans 
to-day  is  Germany,  and  that  the  Australian  Commonwealth 
has  no  use  or  countenance  for  the  type  of  people  which  has 
developed  under  the  regime  of  "  Kultur,"  and  whose 
political  perfidies  and  military  atrocities  reek  to  High 
Heaven. 

.  Apart   from  the  home  production  of 

Market""  electrical  machinery  and  apparatus  in 
Italy,  the  market  in  that  country  for 
some  years  past,  as  has  repeatedly  been  shown,  has  been 
largely  dominated  by  German  and  Swiss  firms,  and  on  the 
entrance  of  Italy  into  the  war  arena  at  least  one  company 
in  Italy  felt  constrained  to  give  public  intimation  that 
Teutonic  interests  were  not  concerned,  or  were  no  longer 
concerned,  with  the  undertaking. '  On  the  conclusion  of  the 
war  it  will  only  be  natural  for  the  Swiss  firms  to  endeavour 
further  to  extend  their  export  trade  with  Italy,  whilst  the 
German  manufacturers  will  put  forth  tfforts  to  recover  the 
trade  lost  during  the  period  of  hostilities.  But  as  in  various 
other  countries  so  in  Italy  has  a  movement  been  started  for 
securing  freedom  from  Germanism.  Indeed,  the  initial 
steps  were  taken  two  or  three  years  ago  by  one  of  the 
leading  banks  which,  finding  Teutonic  influence  becoming 
rather  irksome,  adopted  measures  whereby  the  withdrawal 
was  obtained  of  the  German  directors  on  the  board  and  the 
leading  German  ofiBcials  on  the  staff  ;  and  the  present  war 
has  merely  served  to  accentuate  the  desire  further  to 
eliminate  Teutonic  interests  from  the  trade  of  the  country. 
Our  advisers  in  Italy  have  frequently  affirmed  that  if 
British  firms  are  to  replace  their  hostile  competitors  a 
radical  alteration  will  be  necessary  in  their  business  methods. 
According  to  Mr.  R.  Bagot,  who  brought  the  question 
recently  before  the  London  Chamber  of  Commerce,  the 
difficulties  in  the  way  of  British  firms  are  as  follows  : — 

1.  The  hie;h  prices  of  Britieh  ^oods  as  compared  with  German 
articles  of  the  same  kind  and  of  little  inferior  qaality. 

2.  The  use  of  English  in  correspondence,  and  Eoglish  eystems  of 
coinage,  weights  and  measares. 

3.  The  failure  to  grant  easy  terms  of  credit  and  payment. 

4.  The  lack  of  travellers. 

5.  The  want  of  branches  of  any  important  English  bank  in  the 
Italian  cities  and  Industrial  centres. 

Mr.  Bagot  has  brought  forward  the  problem  from  a 
general  point  of  view,  whilst  the  engineering  standpoint 
was  raised  several  months  ago  by  an  English  engineer  who 
has  resided  in  Italy  for  a  period  of  10  years.  Such  a  long 
term  of  years  naturally  enables  a  man  to  speak  with 
authority  in  regard  to  the  Italian  market  for  machinery. 
This  engineer,  representing  as  he  did  a  British  engineering 
firm,  does  not  go  quite  so  far  as  Mr.  Bagot  does,  perhaps, 
because,  being  on  the  spot,  he  was  engineer  and  traveller  com- 
bined, and  could  give  quotations  in  Italian  currency  and 
weights  and  measures.  What  he  states  is  that  no  English 
firms  will  be  able  to  keep  pace  with  the  Germans  unless 
they  change  their  business  methods  in  the  engineering  trade 
as  well  as  in  all  other  branches  of  trade,  and  that  English- 
men never  occupy  the  first  place  in  Italy.  The  Germans, 
he  deilarcs,  actually  otVer  more  for  the  money,  and  if  the 
ijuality  of  their  goods  in  some  cases  is  less  satisfactory  this 
defect  is  equalised  by  their  conditions  of  payment ;  and 
they  accommodate  themselves  to  Italian  conditions  in  a 
manner  which  is  rarely  the  case  with  Englishmen.  The 
requirements  arc  con8e(|uently  cheap  and  good  machinery 
and  long  credit,  and  in  this  connection  surprise  is  manifested 
at  the  small  percentage  of  bad  debts  incurred.  If  the 
Germans  are  entirely  beaten  in  the  war  the  engineer  con- 
cludes  that  they  will  still  remain  a  factor  the  importance 
of  which  cannot  be  under-estimated  in  regard  to  the  Italian 
market.  These  statements  deserve  the  serious  considera- 
tion of  those  British  firms  who  hope  further  to  promote 
trade  with  Italy  which  is  now  anxious  to  shake  off  the 
German  yoke  for  ever. 
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The  now  well-koown  determination 
Russia  and  ^j  Russian  manufacturers  to  secure 
Infloence.  emancipation  as  far  as  possible  from 
German  industries  has  been  followed  by 
the  adoption  of  preliminary  measures  by  the  legislative 
assembly  in  the  same  direction.  For  this  purpose  the 
Duma  recently  decided  to  appoint  a  Commission  to  inquire 
into  the  best  means  for  combating  the  systematic 
penetration  of  Germany  in  all  the  departments  of  Russian  life. 
The  Commission  has  just  met  for  the  first  time  and  settled 
its  working  plan  by  resolving  to  divide  the  labours  among 
four  sub-commissions.  The  first  has  been  entrusted  with 
the  examination  of  all  documents  submitted  to  the  Com- 
mission ;  the  second  has  to  deal  with  the  German  incursion 
into  agricultural  operations  ;  the  third  with  the  contest 
against  German  monopolies  in  industry,  commerce  and 
finance  ;  and  the  fourth  with  questions  concerning  the 
Baltic  provinces.  It  will  be  obvious  from  the  scope  of  the 
inquiry  that  the  proceedings  will  be  of  a  prolonged  ctiaracter, 
but  with  the  assistance  of  the  leading  representatives  of  the 
industries  concerned  the  foundation  should  be  laid  for  the 
elimination  of  the  German  element  from  Russia.  The  most 
important  problem  from  the  Russian  point  of  view,  having 
regard  to  the  past  dependence  upon  Germany  for  the 
absorption  of  an  enormous  amount  of  agricultural  produce, 
is  the  discovery  of  new  markets  for  the  products  of  her  soil, 
as  in  that  event  the  new  markets  would,  or  should,  be  able 
to  send  manufactures  in  exchange  and  thus  tend  to  oust 
Germany  from  the  Russian  market.  Failing  these  markets 
Germany  in  all  probability  will  continue  largely  to 
monopolise  the  Russian  import  trade,  in  so  far  as  the 
Russians  do  not  help  themselves  by  developing  their  own 
manufacturing  industries,  and  thus  rendering  themselves 
more  independent  of  commodities  of  Teutonic  origin. 


A    MACHINE    FOR    SCALE-MARKING    OF 
INDICATING    INSTRUMENTS. 


[communicated.] 


Our  contention  that  the    lay    Press 

TheTery       ^^^^^  ^^  ^^jj  ^  include  on  its  staff  at 

Non-tecbnical    ,  ,  •  i  •         , 

Press.  1^^®*  °°^  member   with  a  smattermg  of 

scientific  knowledge  was  once  more 
fully  justified  by  a  report  which  some  of  our  daily  con- 
temporaries rashly  published  last  week.  It  related  to  an 
Italian  engineer,  residing  at  Marseilles,  who  had  "  solved 
the  problem  of  maintaining  a  body  suspended  in  space 
absolutely  motionless "  ;  his  apparatus  "  is  four  metres 
long,  75  cm.  in  diameter,  weighs  95  kilograms,  and  can 
raise  45  kilos  ...  it  can  remain  for  24  hours  in  the 
air,  and  come  down  at  a  point  200  kilometres  from  its 
starting  point."  "  The  apparatus  can  be  set  in  motion  at 
a  prodigious  speed  in  any  direction  whatever,  and  can  be 
stopped  at  any  point,  and  all  this  is  to  be  accomplished 
without  any  mechanical  motive  power,  but  merely 
with  the  use  of  the  Hertzian  waves.  The  principle 
of  this  invention,  the  telegram  adds,  is  based  on 
the  special  distribution  of  electric  and  magnetic  forces," 
&c.  The  Daily  ChronUle  headed  its  announcement  "  Law 
of  Gravity  Set  Aside."  Certainly,  as  a  practical  jike  on 
the  daily  Press  it  is  not  without  a  humorous  aspect,  but 
that  is  not  what  the  Chronicle  means. 

Now,  any  fool  engineer  can  see  at  a  glance  that  this 
report  is  pure  and  unadulterated  piffle— an  invention  indeed, 
but  not  a  discovery.  The  statement  is  as  fanciful  and  fan- 
tastic as  Jules  Verne's  story  of  a  journey  round  the  moon, 
without,  however,  the  basis  of  fact  and  feasibility  which  that 
gifted  author  'always  built  upon.  To  the  classical  experts 
of  the  daily  Press,  whose  scientific  education  has  presum- 
ably been  confined  to  the  views  of  Aristotle  and  Archimedes, 
such  fables  present  no  difficulties  ;  but  they  are  supposed  to 
educate  the  public ! 

If  the  editorial  offices  harbour  no  tame  scientists,  why 
do  the  Editors  not  avail  themselves  of  the  assistance  of 
their  technical  colleagues?  We  speak  not  only  for  cur- 
selves,  but  also,  we  feel  sure,  for  the  technical  Press  in 
general,  when  we  say  that  an  inquiry  on  the  telephone  as  to 
the  merits  of  such  reports  would  be  gladly  answered,  with- 
out a  thought  of  remuneration  ;  for  we  wish  to  see  in  the 
daily  Press  only  the  truth  regarding  scientific  and  engineer- 
ing matters,  and  for  this  purpose  our  services  are  always  at 
the  disposal  of  our  non-technical  colleagues. 


The  marking  of  scales  for  indicating  instruments,  such  as 
voltmeters,  ammeters,  and  wattmeters,  &c.,  is  usually 
carried  out  by  hand,  as  it  has  been  found  that  even  identical 
instruments  give  slightly  different  characteristic  curves 
which  would  render  stereotyped  printed  scales  too 
inaccurate. 

In  addition  to  this  drawback,  a  tremendous  number  of 
patterns  would  be  required,  not  only  on  account  of  the 
many  ranges  asked  for  by  clients,  but  also  because  of  the 
ever-growing  multiplicity  of  sizes  and  shapes. 

Now,  it  is  a  matter  of  experience  that  hand-marked 
scales  are  not  always  satisfactory,  while  their  cost  is  a 
rather  serious  item  in  the  labour  bill  of  the  individual 
instrument. 

These  considerations  have  led  to  the  adoption  by  various 
makers  of  mechanical  devices,  in  order  to  obtain  better 
work,  to  reduce  the  cost  of  labour,  and  to  turn  out  work 
more  expeditiously  than  is  possible  with  the  old  methods. 

A  common  procedure  in  scale-marking,  which  is  now  very 
largely  superseded,  consists  in  putting  a  blank  scale  on  the 
instrument,  and  in  first  of  all  marking  the  length  of  the 
pointer  in  three  positions,  so  as  to  be  able  later  on  to  find 
the  centre  of  the  circle  of  which  the  end  of  the  pointer 
traverses  an  arc. 

The  next  operation  is  to  fix  an  evenly-divided  and 
numbered  auxiliary  scale  to  the  blank  one  on  the  instru- 
ment. Of  course,  instruments  would  rarely  be  taken  singly  ; 
usually  several  dozens,  or  as  many  as  possible  of  the  same 
range,  would  be  connected  in  parallel  or  series,  according  to 
whether  volt  or  ammeters  are  being  dealt  with. 

After  the  covers  are  put  on,  the  instruments  are  properly 
levelled,  and  the  zero  positions  of  all  the  pointers,  as  shown 
on  the  auxiliary  scales,  as  well  as  a  sufficient  number  of 
convenient  (calibrated)  readings,  are  taken  down. 

From  these  data,  which,  for  instance,  for  a  50-ampere 
ammeter,  might  be  in  the  following  form  : — 

Ziio  ...  25  30  a.  ...  70'3 

10  a.  ...  15-2  40  a.  ...  1101 

20  a.  ...  33-7  60  a.  ...  147  6 

the  blank  scales  on  the  instruments  can  be  marked  in 
pencil,  and  the  draughtsman  can  now  proceed  to  con- 
struct the  scale  according  to  the  particular  style  adopted  by 
his  firm.  He  will  first  find  the  centre  mentioned  above, 
then  trace  the  necessary  concentric  lines  with  compasses 
and  pen,  and  after  this  sub-divide  the  scale. 

This  sub-division,  at  least  in  the  case  of  instruments 
having  quadratic  characteristics,  will  be  more  or  less 
guesswork,  but  this  is  usually  considered  near  enough  for 
practical  requirements. 

If  a  special  accuracy  is  guaranteed  for  a  certain  part  of 
the  scale,  it  will  be  necessary  to  take  more  calibrated 
readings  than  we  have  mantioned  for  the  sake  of  illustra- 
tion, and  to  plot  a  curve  from  which  intermediate  points 
can  be  obtained. 

The  method  outlined  above  has  its  obvious  disadvantages, 
and  one  of  the  most  important  is  that  the  calibrated  read- 
ings taken  by  means  of  the  auxiliary  scale  have  to  be  marked 
on  the  blank,  which  means  two  possible  mistakes,  one  in 
readi-  g  and  one  in  marking,  or,  at  least,  the  introduction 
of  two  small  errors  due  to  the  human  equation. 

These  errors  are  being  added  to  by  the  draughtsman,  so 
that  the  resulting  scale  may  be  out  by  more  than  is 
admissible,  unless  skilled  and  very  reliable  workers  are 
employed.  Such  workers,  however,  are  not  too  plentiful,  and 
as  mentioned  before,  reduction  of  cost  being  a  desideratum, 
the  utilisation  of  mechanical  means  becomes  imperative.  _ 

Of  the  various  methods  in  use,  we  propose  to  deal  with 
one  which  only  requires  a  skilled  observer  to  take  the  cali- 
brated readings,  while  all  the  other  operations  in  producing 
the  finished  scale  can  be  carried  through  by  unskilled  female 
labour.  The  method  presupposes  that  all  the  instruments 
are  standardised,  especially  as  regards  length  of  pointer,  and 
that  all  scales  of  the  same  size  and  type  are  immediately 
interchangeable. 
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The  difference  from  the  old  method  starts  with  the  first 
operation,  inasmuch  as  no  blank  scales  are  put  on  the  instru- 
ments. Instead  auxiliary  S3ales,  which  are  standard  in 
every  respect  as  regards  mounting,  fixing  holes,  &c.,  but 
which  are  evenly  divided  into,  say,  150  divisions,  covering 
a  sufficient  angle,  are  used. 

If  the  types  of  instruments  dealt  with  in  this  fashion 
have  been  sufficiently  developed,  it  will  be  possible  to 
arrange  for  beginning  and  end  of  the  scales  to  be  in  absolutely 
identical  positions,  and  in  such  cases  intermediate  calibrated 
readings  only  need  be  taken. 

When  turning  out  large  quantities,  the  data  obtained 
when  calibrating  should  be  entered  on  printed  cards  pro- 
viding space  for  all  necessary  particulars,  and  also,  at  least 
for  some  types  of  instruments,  squares  for  plotting  curves. 
These  cards  are  indexed  and  filed  for  reference  afcer  the 
first  set  of  scales  has  been  completed. 

We  have  now  to  describe  the  little  machine  which  does 
this  work  with  the  help  of  the  data  supplied  on  the  cards. 
The  machine  consists  mainly  of  a  turntable  of  sufficient 
diameter  to  take  the  largest  scale  to  be  made,  and  is  pro- 
vided with  means  to  fix  scales  of  various  sizes  and 
patterns. 

The  circumference  of  the  turntable  is  divided  in  a  con- 
venient number  of  divisions,  say  x,  which  are  marked  from 
0  to  .V.  The  turntable  can  be  rotated  by  means  of  worm 
and  wheel,  the  ratio  being  so  chosen  that,  say,  Ij.r  revolu- 
tion of  the  turntable— that  is,  one  division  on  the  scale — 
corresponds  to  one  complete  turn  of  the  worm.  By  arranging 
a  wheel  on  the  spindle  carrying  the  worm,  and  dividing  the 
circumference  of  this  wheel  into  10  or  100  parts,  one  or 
two  decimals  can  easily  be  introduced,  and,  if  backlash  is 
properly  guarded  against,  and  indices  (on  the  circumference 
of  the  turntable  and  the  wheel)  are  provided,  it  is  possible 
to  reproduce  any  particular  position  of  the  turntable  any 
number  of  times  with  a  high  degree  of  accuracy. 

Over  the  turntable,  in  the  direction  of  a  diameter,  the 
tracing  or  printing  apparatus  is  suspended.  It  is  fixed  to  a 
bracket  connected  to  the  base  on  which  the  turntable  is 
pivoted. 

In  the  case  of  a  pen  being  used,  this  can  move  radially  in 
relation  to  the  turntable,  the  length  and  width  of  stroke 
being  regulated  by  ratchets  actuated  from  a  lever  provided, 
which  is  worked  with  a  reciprocating  movement  by  the  left 
hand,  while  the  right  hand  sets  the  turntable  by  means  of 
the  decimal  wheel,  in  accordance  with  the  data  on  the  cards 
referred  to. 

In  another  type  of  machine  type-wheels  are  used,  and  all 
strokes  forming  divisions  and  sub-divisions  are  actually 
printed. 

The  auxiliary  scales  mentioned  are  all  produced  on  the 
machine,  and  with  care  it  is  easy  to  arrange  several 
machines  in  such  a  way  as  to  make  the  scales  turned  out  on 
them  interchangeable. 

There  remains  to  explain  how  the  sub-divisions  are 
obtained.  To  this  end  a  transparent  slide  is  utilised,  which 
is  divided  as  shown  in  the  illustration  below,  and,  further,  a 
movable  index  is  pivoted  in  the  centre  of  the  turntable  and 
is  capable  of  being  fixed  in  any  point  to  the  scale  of  the 
latter. 


ol  TranipBfont  Slido. 


The  slide  shown  above  would  be  suital)le  for  subdividing 
into  10  e(|ual  divisions,  and  is  so  arranged  that  it  can  be 
exchanged  at  a  moment's  notice  for  another  one.  This 
provision  is  useful  if  different  types  of  instruments  are  dealt 


with  by  the  same  machine,  as  it  is  then  easy  to  use  slides 
divided  according  to  the  particular  characteristic  curve  fit 
each  type. 

The  slide  is  movable  in  the  direction  of  the  arrows, 
and  perpendicularly  in  relation  to  the  plane  of  the  turn- 
table. The  distance  between  0  and  10  must  be  slightly 
more  than  the  longest  distance— to  be  sub-divided  into  10 
divisions — between  two  calibrated  points  on  any  scale  likely 
to  be  wanted. 

Using  the  data  given  in  our  example,  we  will  now  proceed 
to  print  a  scale  on  the  machine. 

The  first  operation  is  to  fix  a  blank  scale  to  the  turn- 
table. The  machine  having  been  adjusted  beforehand  to 
obtain  the  proper  lengths  and  widths  of  strokes  and  to 
ensure  the  latter  being  in  the  right  position,  the  operation 
to  follow  would  be  to  determine  the  zero.  This,  in  our 
case,  is  at  2"5  of  the  turntable  scale,  and  the  decimal  wheel 
is  turned  until  the  indices  indicate  exactly  this  position. 
Now  the  first  stroke  is  printed  by  pulling  the  respective 
lever,  care  having  been  taken  that  the  ratchets  governing 
length  and  width  of  stroke  are  properly  set. 

The  next  point  to  be  marked  is,  say,  10  amperes,  situated 
at  15'2,  and  its  location  is  found  by  turning  the  decimal 
wheel  accordingly.  £ 

As  from  this  point  our  scale  is  to  be  sub-divided  to  1      f 
ampere,  the  slide  now  comes  into  action.  ' 

The  vertical  (zero)  line  of  the  slide  will  be  found  on 
15*2,  and  the  slide  is  now  moved  vertically  until  the  slant- 
ing line  10  passes  through  point  33 ■"  on  the  turntable 
scale.  For  greater  accuracy  in  reading,  the  use  of  a  magni- 
fying glass  is  advisable  (as  in  Kelvin  balances). 

The  distance  from  15'2  to  33-7  is,  through  the  foregoing 
operation,  divided  into  10  equal  sections,  and  the  corres- 
ponding strokes  can  be  printed  on  the  scale.  To  this  end 
the  movable  index  referred  to  is  fixed  on  33"7,  then  the 
decimal  wheel  is  turned  until  the  slanting  line  9  coincides 
with  the  movable  index,  when  the  first  sub-divisional  stroke 
can  be  printed.  This  done,  the  decimal  wheel  is  again 
turned,  and  the  process  mentioned  repeated  with  slanting 
line  8,  and  so  on  until  all  sub-divisions  are  formed. 

The  next  interval  33'7 — 70'3  dealt  with  in  the  same 
way,  and  so  forth,  until  the  scale  is  completed. 

The  concentric  lines,  also  the  figures  and  the  wording, 
can  either  be  printed  by  hand  or,  if  the  quantities  warrant 
it,  stocks  of  stereotyped  printed  scales,  either  paper  covered 
or  enamelled  can  be  kept.  Of  course,  z^ro  and  end  posi- 
tion only  would  be  marked  on  these  scales. 

In  the  case  of  engraved  scales  the  engraving  tool  or  tools 
are  worked  direct  by  the  machine,  or  where  chemical 
engraving  was  resorted  to,  the  tracing  would  be  done  by 
means  of  a  pen  (on  the  machine),  and  the  ink  used  would 
have  to  be  capable  of  withstanding  the  acid  in  the  subse- 
quent etching  process. 

The  machine  and  method  outlined  are  also  applicable  with 

■  slight  modifications  to  transparent  scales  and  to  edgewise 

instruments.     Of  course,  the  machine  itself  can  do  nothing  ; 

a  very  carefully  thought-out  organisation  is  required,  but 

given  this,  the  results  obtained  are  remarkable. 

The  present  writer  found  it  possible  to  work  the  whole 
scheme  with  girls,  and  it  was  really  astonishing  to  see  how 
quickly,  under  proper  instruction,  they  developed  into 
reliable  workers. 

The  system  of  instruction  followed  was  to  show  every 
operation  down  to  the  minutest  detail,  exactly  in  the  form 
which  experience  showed  to  be  the  quickeft  and  most 
efficient,  and  to  insist  on  its  being  invariably  followed. 
Workers  who  could  not,  or  would  not,  suppress  extra  turns 
of  their  own,  if  it  were  ever  so  slight  a  deviation  from  the 
regulation  procedure,  would  be  given  other  work  or 
dismissed. 

The  advantages  of  the  system  of  sjalc  marking  outlined 
above  are  important.  Not  only  can  unskilled  female  labour 
be  employed  throughout  (with  the  possible  exception  of  the 
taking  of  the  ciilibrated  readings),  but  the  results  are  much 
superior  to  those  obtained  with  Llic  old  inctliod. 

The  accuracy  is  obviously  much  greater,  since  calibrated 
readings  are  only  taken  oncp.  so  that  the  hniiian  eijuation  is 
only  introduced  once  ;  all  other  work  is  purely  mechanicjil, 
and  can  be  rendered  as  accurate  as  may  be  desirable. 

One  of  the  chief  merits  of  the  Fyst«in  is  undoubtedly  that 
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a  permanent  record  of  all  scales  and  their  accuracy  is 
obtained  (the  checkers  putting  their  remarks  conveniently 
on  the  original  calibration  cards),  which  aflPords  a  continuous 
control  over  the  instruments  turned  out,  and  is  most  helpful 
in  case  of  disputes,  or  when  considering  alterations  or 
improvement  of  types. 

This  permanent  record,  properly  filed,  also  makes  it  pos- 
sible to  reconstruct  any  scale  at  a  moment's  notice,  a  con- 
tingeqcy  which  may  arise  at  any  time,  but  which  usually 
means  a  return  of  the  instrument  in  question  to  the  works. 

The  present  writer  remembers  cases  where,  in  order  to 
save  duty,  large  quantities  of  instruments  and  scales  were 
sent  as  separate  consignments,  and  where  not  infrequently 
the  scales,  being  packed  in  a  very  small  case,  were  mis- 
laid or  lost  in  transit.  In  those  cases  it  was  very  much 
appreciated  both  by  maker  and  client  that  there  was  no 
need  to  return  the  instruments,  but  that  new  scales  could  be 
shipped  out  practically  by  the  next  boat. 


INSURANCE  AGAINST  HOSTILE  AIRCRAFT. 


[by  our  legal  contributor.] 


Many  of  the  daily  papers  have  recently  dealt  with  the 
all-important  question  of  insuring  against  damage  caused 
by  hostile  aircraft.  No  doubt  most  prudent  readers  of  the 
Electrical  Review  have  insured  long  ago  without 
pausing  to  inquire  whether,  in  the  event  of  disaster,  the 
liability  to  make  good  the  damage  was  upon  them  or  iheir 
landlords  ;  but  there  may  be  others  who  are  still 
hesitating.  With  a  view  to  showing  how  necessary  it  is  to 
be  guided  by  the  maxim,  "  When  in  doubt,  insure,"  it  is 
proposed  to  consider  the  legal  aspect  of  the  matter. 

The  case  of  the  freeholder  is  simple  enough.  The 
(iovernment  has  declared  that  since  the  scheme  of  State 
insurance  was  inaugurated,  compensation  for  damage  caused 
by  bombs  will  not  be  paid  by  the  State.  For  the  free- 
holder, then,  the  question  is  :  "  Shall  I  make  a  small  money 
payment,  and  get  an  insurance  company  to  bear  the  burden, 
or  shall  I  be  my  own  insurer  ? "  It  is  said  that  one  of 
the  victims  of  the  recent  raid  upon  the  "  London  District  " 
had  stoutly  refused  to  take  out  a  policy,  on  the  ground  that 
the  chance  was  1  in  a  1,000,000.  On  the  day  after  the 
raid  he  found  that  an  unlucky  bomb  had  made  him  a 
ruined  man  ! 

In  the  case  of  a  limited  liability  company  it  is  beyond 
question  the  duty  of  the  directors  to  insure.  It  is  true,  as 
was  stated  in  the  case  of  Overend  &  Gurney  v.  Gitt  ((1872) 
L  R  .'i  H  L,  480)  that  "  facts  which  may  show  imprudence 
in  the  exercise  of  powers  clearly  conferred  upon  directors 
will  not  subject  them  to  personal  responsibility  unless  the 
imprudence  amounts  to  crassa  negligentia  ,• "  but  where 
there  is  insurance  available  at  Government  rate,  it  is 
obvious  that  no  director  could  be  charged  with  extra- 
vagance in  laying  out  the  necessary  premium.  Even 
if  his  failure  to  do  so  fell  short  of  negligence  in  law,  he  and 
his  co-directors  would  have  a  very  uncomfortable  quarter  of 
an  hour  at  the  next  shareholders'  meeting  should  the  pre- 
mises of  the  company  be  destroyed  by  one  of  the  products 
of  German  "  Kultur." 

Coming  next  to  the  cases  where  the  incidence  of  liability 
may  present  some  difficulty,  one  has  to  consider  the  respec- 
tive positions  of  landlord  and  tenant.  Unless  there  is  a 
covenant  "  to  repair "  or  "  to  yield  up  in  repair,"  it  is 
obvious  that  the  loss  must  fall  on  the  landlord.  On  the 
other  hand,  it  was  laid  down  in  the  middle  of  the  seven- 
teenth century  that  where  a  lessee  undertakes  without 
qualification  to  keep  premises  in  repair  during  the  currency 
of  the  lease,  he  is  liable  if  they  are  thrown  down  by 
enemies.  In  Paradine  v.  Jane  ((1647)  Aleyn,  2G), 
it  was  stated  that :  "  Where  the  party  by  his 
own  contract  creates  a  duty  or  charge  upon  himself,  he  is 
bound  to  make  it  good,  if  he  may,  notwithstanding  any 
accident  by  inevitable  necessity,  because  he  might  have  pro- 
vided against  it  by  his  contract.  And,  therefore,  if  the  lessee 
covenant    to   repair    a    house,   though    it    be    burnt    by 


lightning,  or  thrown  down  by  enemies,  yet  he  ought  to 
repair  it." 

So  stands  the  law  as  it  affects  99  out  of  every  100  lessees 
in  this  country.  The  ordinary  fire  risk  is  generally  covered 
by  a  policy  taken  out  by  the  landlord,  the  premium  being 
paid  by  the  tenant  ;  but  it  is  now  a  matter  of  notoHety  that 
the  ordinary  fire  policy  is  not  so  framed  as  to  make  the 
company  liable  for  the  damage  done  by  an  incendiary 
bomb. 

The  modified  repairing  covenants  which  appear  in  some 
leases  merit  a  few  words  of  explanation.  Suppose,  for 
example,  that  the  following  words  occur  : — "  Reasonable 
wear  and  tear  and  damage  by  fire  alone  excepted."  It  has 
been  held  that  the  words  "  reasonable  wear  and  tear  "  do 
not  extend  to  relieve  the  tenant  from  responsibility  for 
damage  caused  by  overloading  the  floors  of  a  building. 
So  (or,  rather,  a  fortiori),  it  is  conceived  that  these  words 
would  not  excuse  the  tenant  from  liability  to  make  gocd 
the  damage  caused  by  a  bomb.  As  to  a  fire  caused  to  pre- 
mises which  are  the  subject  of  a  lease  containing  such  a 
clause,  it  is  conceived  that  the  tenant  might  possibly  escape 
liability  from  the  results  of  a  fire  howsoever  caused. 

With  regard  to  rent  due  and  accruing  wiiJe  premises  are 
being  reinstated,  it  is  important  to  remember  that  the 
tenant's  liability  to  pay  rent  remains,  and  in  taking  out  his 
policy  of  insurance  he  should  remember  this  important 
fact. 

The  purely  legal  aspect  of  the  matter  has  been  considered 
above.  Broadly  speaking,  the  tenant  is  liable  and  should 
insure  ;  but  the  landlord  must  consider  the  matter  from  his 
point  of  view.  True,  if  the  premises  are  destroyed  he  has 
a  claim  against  the  tenant  ;  but  will  it  be  worth  anything  r 
With  the  premises,  the  tenant's  stock-in-trade  and  goodwill 
may  be  entirely  destroyed.  There  will  be  nothing  left  on 
which  the  landlord  can  issue  execution.  He  will  have 
nothing  but  a  lawsuit  on  his  hands.  It  is  therefore  prudent 
for  every  landlord  either  to  satisfy  himself  that  his  tenaLt 
has  insured,  or  else  take  out  a  policy  himself. 

There  remain  a  few  minor  points  to  consider.  When 
deciding  the  amount  for  which  a  policy  shall  be  taken  out. 
the  business  man — say,  a  dealer  in  electrical  fittings — has 
much  to  consider  besides  the  actual  value  of  his  stock-in- 
trade.  He  has,  upon  his  premises,  numerous  files  of  corres- 
pondence intrinsically  valueless  but  indispensable  for  his 
business.  A  barrister  or  a  doctor  may  carry  his  business  in 
his  head  ;  but  the  commercial  man  cannot  do  so.  He  should, 
therefore,  insure  against  the  prospective  loss  which  he  must 
inevitably  suffer  if  his  premises  are  destroyed. 

With  regard  to  electric  lighting  companies  a  few  words 
may  be  added.  In  the  first  place,  it  is  conceived  that  the 
suspension  of  supply  owing  to  the  wreckage  of  a  generating 
station  would  be  due  to  force  majeure  or  inevitable  accident, 
which  would  absolve  the  company  from  continuing  to  give 
a  supply.  In  other  words,  they  could  not,  in  such 
circumstances,  be  made  liable  to  penalties  even  if  a  whole 
town  were  plunged  in  darkness.  Insurance,  however,  of 
the  entire  undertaking  would  undoubtedly  be  prudent,  and 
the  policy  should  be  framed  so  as  to  cover  the  prospective 
loss  of  consumers  during  the  period  of  restoration. 

Finally,  care  should  be  taken  to  see  that  the  policy  is  in 
the  same  terms  as  that  approved  by  the  Government,  in 
that  it  insures  against  damage  done  by  hostile  aircraft  ami 
by  projectiles  fired  at  them.  Recent  events  have  shown 
that  anti-aircraft  guns  do  not  always  hit  the  marks  at  which 
they  are  aimed  ;  and  an  English  shell  crashing  through  the 
roof  is  almost  as  unwelcome  a  visitor  as  the  very  latest 
product  of  fiendish  Teuton  ingenuity. 


Fire. — Considerable  damage  was  done  at  Redford  Bar- 
racks, Edinburgh,  by  the  destruction  by  fire  of  the  machinery  ehed 
and  a  quantity  of  plant,  including  dynamos  and  motors,  belonging 
to  Mr.  C.  Macandrew,  builder. 

Panama  Exhibition, — Messrs.  Worsnop  &  Co.,  of 

Halifax,  have  been  awarded  a  Gold  Medal  at  the  Panama  Exhibi- 
tion at  San  Francisco  for  their  exhibit  of  electric  hand  lamps, 
electric  miners'  lamps,  motor  lamps,  self-starters  for  motor-cars, 
and  for  their  ''  Alklum  "  accumulators. 
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LONDON   AND   SOUTH-WESTERN   RAILWAY 
ELECTRIFICATION. 


The  decision  of  the  directors  of  the  London  and  South- 
western Railway  Co.  to  adopt  electrical  working  on  their 
subnrban  system  was  announced  about  three  years  ago,  and 
some  particulars  of  the  scheme — one  of  the  most  import&nt 


the  conversion  of  about  47  miles  of  route,  equivalent  to  about 
140  miles  of  single  track,  has  been  undertaken,  the  lines 
which  are  being  electrified  being  shown  on  the  accompanying 
plan  (fig.  3).  The  system  adopted  was  direct  current  at 
600  volts  with  a  third-rail  conductor,  this  enabling  traffic 
to  be  exchanged  with  the  Metropolitan  District  Railway. 
The  company  decided  to  generate  power  for  itself,  and  has 
put  down  a  power  station  alongside  the  railway  at  Durnsford 
Road,  near  Wimbledon,  which  is  now  practically  complete  ; 


Fig.  1.— Power  House,  Car-Shed,  and  Main  Line  of  the  London  and  South-West iJRN  Railway  Co. 


I'ld.  2.— L.  ANii  .s.W.  Railway  Thbbk  Coach  Ei.kctkic  Tbain. 
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in  this  country — were  given  in  our  issue  of  l>eccmber  I3th, 
i:)l2,  which  were  amplifieii  in  the  following  year  (  Novem- 
ber 7th,  191;?),  when  the  work  was  put  in  Imnd.  .\s  then 
set  forth,  the  complete  scheme  emhnicpd  the  network  of 
lines  extending  from  Waterloo  station  to  ilounslow, 
Hhepperton,  (iuildford,  Epsom  and  Wimbledon,  a  total 
length  of  246  miles  of  single  track,  but  in  tiie  first  initance 


a  view  of  the  exterior  ia  given  above.  The  electrification 
of  the  lines  is  also  approaching  completion.  The  work  has 
been  carried  out  under  the  sujiervision  of  Mr.  II.  .lones,  the 
company's  electrical  engineer  ;  Sir  Alex.  Kennedy  and  his 
partners  arc  consulting  engineers  to  the  company. 

The  trains  are  e<iuipped  for  multiple-unit  working,  and 
are  made  up  in  three-coach  units,  each  set  consisting  of  two 
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motor  coaches  with  a  trailer  coach  permanently  dose- 
Lonpled  between  them  ;  these  sets  will  be  used  alone  or 
made  up  into  six-coach  units  in  accordance  with  the  require- 
ments of  the  traffic.  One  of  the  sets  is  illustrated  here- 
with. The  original  rolling  stock  has  been  employed,  with 
compartments  and  side  doors,  the  necessary  alterations  being 
made  to  accommodate  the  electrical  apparatus.  Each  set 
is  provided  with  four  motors  of  275  h.p.  each,  arranged  in 
pairs  on  the  bogies  under  the  driving  compartments  at  each 
end  of  the  set,  and  all  the  electric  controlling  gear  is 
placed  in  these  compartments  instead  of  beneath  the  coach, 
the  company's  engineers  preferring  this  arrangement  for  the 
sake  of  the  greater  ease  of  access  for  inspection,  cleaning, 
and  adjustment. 

The  power  station  is  adjacent  to  the  River  Wandle, 
from  which  water  is  obtained  for  condensing  purposes. 
Two  ferro-concrete  ducts  bring  the  water  to  the  station 
and  return  it  to  the  river.  During  periods  of  pro- 
longed drought  the  supply  of  water  from  the  river 
will  be  insufficient,  and  at  such  times  a  part,  or 
the    whole,    of    the   circulating    wat«r    will    be  pumped 


METAL     SPRAY     PROCESSES     IN 
ENGINEERING. 


By  JOHN    OALDER. 


(.Abstract  of  paper  read  before  the  American    Society    of 
Mechanical  Emoinbebs.) 

It  is  the  object  of  this  paper  to  deacribe  the  latest  mechanical 
process,  the  Schoop  process,  for  depositing  electro-positive  metals 
on  iron  and  steel.  Incidentally,  the  method  permits  the  depositiDg 
of  many  other  metala  and  alloys  on  coherent  bodies  whether 
metallic  or  not. 

The  process  takes  its  name  from  M.  U.  Schoop,  an  engineer  of 
Zurich,  who,  in  collaboration  with  other  inventors,  made  the 
metal  spray  an  effective  coating  agent.  In  the  Schoop  process, 
for  which  the  United  States  patents  have  just  been  iesued,  the 
coating  metal  adheres  to  the  object  chiefly  by  mechanical 
union.  The  metal  is  discharged  in  hot  impalpable  particles  movine 
with  high  velocity,  and  these  when  directed  upon  a  prepand 
object  penetrate  the  pores  of  the  latter  while  the  spray  is  still 
plastic.  The  coating  metal  thus  dovetails  itself  into  the  super- 
ficial pores  of  the  object,  and  does  so  in  the  presence  of  reducing 
gas  which  prevents  oxidation  at  the  junction  of  the  metals. 
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Fig.  3. — Plan  of  Lines  now  being  Blecteified. 


over  cooling  towers,  the  tops  of  which  may  be  seen  in  our 
view. 

The  formation  of  the  ground,  which  slopes  from  the 
railway  towards  the  power  house  and  the  river,  has  greatly 
simplified  the  coal-handling  arrangements ;  it  has  been 
found  practicable  to  dispense  with  all  the  usual  coal- 
conveying  plant,  and  to  discharge  the  coal  from  railway 
trucks  directly  into  overhead  bunkers  in  the  boiler  house. 
The  viaduct  constructed  for  this  purpose,  which  may  be 
seen  in  the  illustration,  is  for  the  greater  portion  of  its 
length  provided  with  open  decking,  so  that  coal  can  be  dis- 
charged from  the  trucks  directly  on  to  a  reserve  storage 
space  under  the  viaduct ;  this  space,  which  is  bounded 
by  a  low  retaining  wall,  has  a  storage  capacity  of  about 
10,000  tons  of  small  coal.  As  the  ashes  are  drawn  from 
the  boiler-house  basement  into  an  overhead  receiver  outside 
the  building  by  means  of  a  vacuum  system,  there  are  no 
coal  or  ash  conveyers  of  the  usual  type  throughout  the 
station.  The  viaduct  is  550  ft.  long  and  19  ft.  wide,  and  is 
constructed  of  ferro-concrete  with  the  e.'iception  of  a  50  ft. 
steel  girder  span. 

The  power  station,  which  will  eventually  supply  power 
for  the  whole  of  the  company's  suburban  system,  is  a 
brick  building ;  the  boiler  house,  which  runs  parallel 
with  the  turbine  house,  is  237  ft.  long  x  130  ft.  wide, 
while  the  turbine  house  is  257  ft.  long  x  55  ft. 
wide,  and  is  capable  of  accommodating  plant  of  30,000  Kw. 
output. 

The  generating  plant  at  present  installed  consists  of  live 
main  and  three  auiiliary  generating  sets,  with  space  for  a 
sixth  main  set  to  be  installed  when  required.  The  main 
sets  are  turbo-alternators  of  5,000-KW.  capacity  and  gene- 
rating three-phase  current  at  11,000  volts,  25  cycles,  while 
the  auxiliary  sets  generate  direct  current  at  220  volts  for 
lighting  and  power. 

Repair  and  inspection  shops  for  dealing  with  the  electric 
trains  have  been  built  close  to  the  power  house,  and  there 
are  nine  sub-stations  on  the  railway,  where  the  supply  is  trans- 
formed down  and  converted  to  direct  current  at  600  volts, 

(To  be  contintied.) 


Fig.  1.— Diagkam    Illustrating   Application  of   Reducing 
Flame  to  Metal  Wire  in  the  Pistol. 


The  evolution  of  the  apparatus  has  been  interesting.  The  liquid 
metal  process  involve!  a  large  non-portable  reservoir  of  hot  metal 
weighing,  with  the  auxiliary  parts,  over  a  ton  ;  the  metal  dust 
apparatus  weighed  over  100  lb.,  while  the  "pistol"  of  to-day 
weighs  less  than  4  lb. 

The  principle  involved  consists,  as  shown  in  fig.  1,  in  feeding  a 
fine  wire  w  of  any  metal  into  a  reducing  flame  zone  z  at  such  a 
constant  speed  that  the  position  of  the  end  of  the  wire  E  remains 
stationary,  the  melting  rate  being  exactly  equal  to  the  rate  of 
feed.  Under  such  conditions  the  wire  end  melts  a  drop  at  a  time 
and  each  drop  at  the  instant  of  formation  is  struck  a  violent  blow 
by  an  air  blast  A.  In  other  words,  the  pistol  is  a  machine  gun 
which  automatically  manufactures  its  ammunition  from  a  reel  of 
wire  and  bombards  the  objects  to  be  plated  with  plastic  projectiles 
of  extremely  small  size. 

The  resulting  fog  or  spray  of  fine  metallic  particles  into  which  the 
drops  are  divided  takes  the  form  of  a  diverging  cone  c  with  a  core 
of  reducing  gas  G  in  which  the  particles  are  entrained,  and  a 
surrounding  sheath  of  air  A  which  is  rapidly  expanding  and  cool- 
ing. Any  suitably  prepared  object  placed  in  the  path  of  this 
metallic  spray  is  plated  through  impact  without  undue  elevation 
of  temperature. 

Fig.  2  shows  a  eection  of  the  commercial  spraying  pistol  now  in 
use.  The  principal  parts  of  the  pistol  consist  of  an  outer  casing 
Ai,  cast  of  aluminium,  with  a  central  projecting  tube  forming  a 
handle,  a  wire  feed  mechanism  mounted  entirely  upon  the  cover 
Bi  of  the  turbine  chamber,  the  turbine  Ci  actuating  the  wire  feed 
mechanism,  gas,  air,  and  wire  nozzles  mounted  upon  the  outer 
casing  held  in  position  by  a  hand  nut  Di,  and  a  removable  cover  Fi, 
which  completes  the  enclosure  of  the  outer  casing. 

Gas  and  air  ducts  are  drilled  in  the  onter  casing.  The  flow  is 
controlled  by  the  tapered  valve  F  provided  with  a  handle  G.  The 
wire  feed  mechanium  is  actuated  by  a  turbine  Ci  mounted  on  a 
vertical  shaft  running  in  ball-bearings  ;  a  worm  is  cut  in  the 
upper  end  of  the  vertical  shaft  and  drives  by  worm  wheels  the 
horizontal  shafts  N  and  0  (inset),  which  are  provided  with  worms 
in  turn  driving  the  worm  wheels  P  and  y 

The  wheels  P  and  y,  fig.  2,  are  provided  with  slots  to  engage  the 
proj  acting  lugs  of  the  lower  feed  wheel  R.  The  upper  feed  wheel 
s,  mounted  in  the  pivoted  frame  T,  is  provided  with  ehrouds  con- 
trolling the  position  of  the  lower  feed  wheel  R.  The  lower  feed 
wheel  can  be  engaged  in  either  worm  p  or  i^  by  raising  a  clip  I, 
shifting  laterally  in  either  direction  and  locking  in  by  the  opposite 
clip.  The  shift  can  be  readily  made  by  allowing  the  mechanism 
to  run  slowly  by  a  slight  opening  of  the  starting  valve. 

Pressure  is  applied  to  the  feed  wheels  through  the  pivoted  frame 
T  by  a  coiled  spring,  and  controlled  by  the  operator  by  means  of 
the  release  lever  k.  The  final  adjustment  of  the  wire  feed  is 
controlled  by  the  needle  valve  M.  The  turbine  and  shaft 
complete  is  assembled  in  the  outer  case  and  properly  adjusted 
independently  of  the  other  mechanism. 

The  wire  feed  is  entirely  assembled  on  the  turbine  cover  and, 
when  properly  ad jasted,  is  secured  in  position.  The  wire  nozzle 
base  u  provides  an  adjastment  for  position  of  wire  and  gaa  nozzles, 
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and  is  secnred  in  position  by  a  headless  set  screw.  The  upper  end 
of  the  stem  of  the  turbine  cover  is  provided  with  an  annular 
proove,  which  is  eng-aged  by  the  spring  loop  v  and  secures  the 
removable  cover  Ei  of  the  case.  Loop  v  provides  also  a  means  for 
hanging  the  pistol  on  a  conveniently  located  hook. 

The  operation  of  the  pistol  is  as  follows :  The  gas  and  blast 
nozzle  faces  b  and  o  are  securely  clamped  to  form  gae-tight  joints 
by  tightening  the  hand  nut  Di.  The  end  of  the  central  or  wire 
nozzle  is  then  0'015  in.  inside  the  gas  nozzle,  and  the  stationary 
melting  point  of  the  wire  is  003  in.  inside  the  air-blast  nozzle. 
The  wire  diameter  used  is  from  0  0319  to  0'0375  in.,  except  for 
lead  and  tin  which  are  used  in  larger  sizes  owing  to  their  rapidity 
of  melting. 

The  feed  gears  having  been  set  in  mesh  at  the  approximate 
speed  required  for  the  wire  selected,  the  air  alone  is  turned  on  and 
the  speed  tested  with  a  short  length  of  wire.  Adjastment,  if 
necessary,  is  made  by  the  needle  valve,  which  modifies  the  speed 
2  ft.  per  minute  plus  or  minus. 

The  end  of  the  wire  reel  is  then  threaded  through  the  stock 
receiving  tube,  between  the  gripping  feed  rolls  and  into  the  central 
wire  nozz'e,  and  the  fuel  gas  pressures  from  the  containers  are 
adjusted  by  the  reducing  valves  and  gauges  thereon  to  the  tabular 
requirements  for  the  metal  to  be  sprayed.  The  pressures  of  the 
fnel  gases  seldom  rise  above  one  atmosphere,  and  hydrogen  or  Blau 
gas  are  the  reducing  gases  usually  employed.  This  gas  is  now 
admitted  by  slightly  opening  the  starting  valve,  and  when  ignited 
with  a  match  bums  quietly  as  a  pilot  light. 


lio.    2. — Details    of    the    Commebcial    Metal    Spraying 

Pistol  Now  in  Use,  Showing  Turbine,  Wire  Feed 

Mechanism,  ,.^:c.i 


The  starting  valve  is  then  opened  up  full  and  oxygen  is  admitted 
gradually  until  the  flame  zone  is  eatablithed.  All  back-firing  is 
avoided  by  keeping  the  reducing  gag  always  in  excess  of  the 
oxygen,  the  ratio  being  three  or  four  to  one.  The  above  move- 
ments are  made  in  rapid  sncceesion  on  a  light  instrument  which 
can  be  held  in  one  hand,  and  the  spray  is  started  up  the  moment 
the  constant  melting  position  of  the  wire  is  reached. 

The  spray  so  established  is  essentially  a  metal  plating  air-brash, 
the  diameter  of  which,  5  in.  from  the  pintol  end,  is  about  2  in. 
Objects  to  be  plated  are  operated  upon  by  pointing  the  pistol 
normally  to  the  surface  to  be  coated  at  anv  moment  at  about  n  in. 
distance,  and  traversing  the  pistol  ocross  the  surface  with  a  regular 
motion.  A  single  coating  is  about  O'OOl  in.  thick.  The  operator's 
vision  easily  guides  him  in  distinguishing  between  the  coated  and 
uncoated  prirtions,  and  also  between  a  first  and  second  coat. 

Two  thousandths  of  an  inch  well  impacted  upon  a  surface  are 
juit  as  effective  as  a  much  greater  thiokncsn,  and,  of  course, 
unnecessary   sprayed   metal   increases  the  cost,   m  the    latter   ia 


directly  proportional  to  the  thickness.  Not  only  on  the  score  of 
economy,  but  also  to  preserve  toughness,  the  coating  should  be  of 
minimum  thickness,  for  the  anvil  action  of  the  metallic  spray  on  a 
solid  metal  object  is  lost  above  a  few  thousandths  of  an  inch 
thickness,  and  a  process  of  cold  working  follows,  which  produces 
a  brittle  scale  readily  detachable.  In  practice  this  matter  is  easily 
regulated. 

Fig.  3  shows  the  pistol  held  in  the  hand  ready  for  action,  with 
the  wire  thread  in  position. 

Gas  bombs  with  fittings  and  air  at  40  lb.  pressure  are  the  only 
requisites  besides  the  pistol  and  its  hose  connections  for  plating 
non-metallic  objects  such  as  wood,  stone,  paper,  cement,  cloth,  &c. 
All  metallic  surfaces  should  have  the  scale  cleaned  off,  and  their 
pores  opened  by  preliminary  sandblasting. 

A  surface  1  sq.  ft.  in  area  can  be  sprayed  with  the  common 
metals,  0001  in.  thickness,  for  a  small  sum.  The  total  cost  for 
German  silver  is  35  cents,  for  copper  3  cents,  for  tin  5  cents,  for 
brass  25  cents,  for  zinc  2  cents,  for  aluminium  li  cents,  and  for 
lead  IJ  cents  per  sq.  ft. 

Except  in  the  few  cases  where  the  impacted  metals  have  a 
chemical  affinity,  the  action  of  the  spray  is  purely  mechanical.  Any 
metal  wire  can  be  sprayed  with  varying  degrees  of  fineness  by  the 
pistol,  but  a  hard  metal,  such  as  copper,  cannot  be  impacted  with 
the  same  degree  of  adherence  upon  a  solid  copper  object  aa  it  would 
be  upon  a  more  porous  cast-iron  object  or  upon  one  of  the  soft 
metals  such  as  lead  or  zinc.  The  coatings  may  be  ground, 
polished  and  buffed  like  any  ordinary  metals,  bnt  polished  spray- 
ings do  not  offer  themselves  as  economical  substitutes  for  cheaper 
and  less  adherent  platings  which  are  deposited  in  smooth  con- 
dition. 

The  applications  of  the  process  already  made  are  numerous, 
and  new  ones  are  being  suggested  continually.  In  this  connec- 
tion it  should  be  noted  that,  though  coatings  of  all  the  commercial 
metals  and  of  their  alloys  can  be  made  on  any  other  metal,  and  on 
almost  any  coherent  object,  except  articles  containing  grease,  the 
choice  of  a  metal  coating  should  be  conditioned  by  the  service 
which  it  has  to  render. 

Spraying  a  metal  so  that  it  plates  an  object  gives  the  coating 
metal  no  chemical  properties  it  did  not  possess  before.  Hence 
sprayed  coatings  used  for  protective  purposes,  rather  than  for  finish 
or  decoration,  are  restricted  for  resisting  acids  to  lead,  for  resisting 
air,  moisture,  sea  water,  and  ordinary  atmospheric  action  to  lead, 


3. — View  op  a  Commercial  Spraying   Pistol   in  Hand 
Ready   fob   Use. 


tin,  zinc  and  aluminium,  and  where  superficial  oxidation  of  the 
coating  is  of  no  importance,  copper  and  its  various  alloys  can  be 
freely  used  also. 

Protective  coatings  on  steel  or  iron  may  be  either  original  coat- 
ings of  the  whole  of  an  object,  or  any  part  of  it.  or  local  applica- 
tions with  the  pistol  to  repair  damage  or  wear  of  a  coating  made 
by  another  process.  The  repair  of  the  troublesome  defects  on 
galvanised  sheets  is  an  example.  The  localisation  of  copper 
deposits  on  iron  and  steel  for  the  purpose  of  the  cementation  pro- 
cess, and  for  controlling  hardening,  is  easily  and  quickly  accom- 
plished by  the  pistol.  The  results  are  reported  to  be  much  better 
than  those  obtained  from  the  necessarily  irregular  and  soft  eleotro- 
lytic  deposits,  the  area  of  which  cannot  be  absolutely  controlled. 

Many  engineering  structures  used  in  the  artt>.  such  as  steel  and 
iron  tanks,  girders,  and  machinery  of  all  descriptions,  are  subject 
to  the  action  of  liquids  and  chemicals,  and  corrode  rapidly,  particu- 
larly at  joints.  11  is  not  possible  to  plate  such  struoturps  by  any 
other  coating  method.  In  such  case?,  a  metal  is  selected  which 
will  resist  the  corroding  agent,  and  is  sprayed  on  all  the  ppAms  and 
joints,  these  having  previously  been  cleaned  by  sandlilneting.  In 
many  cases  the  treatment  of  the  joints  is  sufflcient,  the  solid  metal 
resi"ting  oils  and  liquors  for  a  long  time  when  the  seams  are 
rendered  free  from  attack,  Rnilroad  and  bridge  girders  can  be 
handled  by  portable  outflts  to  protect  them  from  the  atmosphere 
and  moisture.  This  is  a  large  industrial  field  of  application  in 
which  lead,  tin,  and  7inc  sprayings  are  used,  and  proper  initial 
treatment  of  this  kind,  or  in  the  field  daring  erection,  dispense* 
with  all  need  for  repeated  painting. 
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Laundry  machinery,  dairy  appliances,  water-heaters  and  similar 
Btmotures  exposed  to  moisture  and  chemicals,  can  be  protected 
against  corrosion  due  to  electrolysis  in  many  cases  by  sprayed 
deposits  of  zinc  suitably  located,  or  may  be  wholly  tinned  or 
galvanised  by  the  Sohoop  process. 

Carbon  can  bs  freely  sprayed  with  copper,  and  that  metal  can 
be  applied  in  minimum  quantity  to  any  piece  or  portion  of  a 
piece  of  apparatus. 

The  most  recent  electrical  application  is  the  construction  of 
condensers,  especially  for  wireless  service.  The  Sohoop  pistol  will 
spray  an  adherent  coat  of  copper  on  ordinary  sand-blasted  window 
(rlass.  Two-thousandths  of  an  inch  is  sufficient  to  produce  a 
hifrhly  efficient  and  cheap  plate,  much  superior  to  rolled  tin-foil 
coverings  or  galvanic  deposits  of  copper  on  gla's.  Lead  sprayed 
on  glass  also  furnishes  a  very  cheap  and  effective  condenser 
plate. 


NEW    ELECTRICAL    DEVICES.     FITTINGS 
AND    PLANT. 


Electric  Tire  Heater. 

Taking  advantage  of  the  properties  of  the  transformer,  the 
Oeblikon  Works  have  devised  a  convenient  and  useful  apparatus 
for  electrically  heating  tires,  hoops,  toothed  gearwheels,  &o., 
which  have  to  be  shrunk  on.  The  usual  method  of  heating  such 
rings  with  coke  fires,  &c.,  is  apt  to  result  in  a  temperature  far 
from  uniform,  and  the  parts  have  to  be  cleaned  before  they  can 
be  put  in  place  ;  gas  rings  necessitate  the  use  of  compressed  air, 
and  the  rings  have  to  be  of  different  diameters  to  suit  the  work. 

In  the  Oerlikon  device,  which  is  illustrated  herewith,  the  ring 
to  be  heated  forms  the  secondary  of  a  transformer,  the  yoke  of 
which  can  be  turned  aside,  as  in  fig.  1,  to  admit  the  ring,  and 
afterwards  clamped  in  place,  as  in  fig.  2.  The  winding  of  the 
primary  is  protected  from  the  heat  by  a  stout  layer  of  asbestos. 
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Fig.  1.— Oeblikon  Tibe  Heatee,  Open. 

and  is  confined  to  one  of  the  cores,  preferably  the  one  interlinked 
with  the  work.  The  yoke  is  balanced  by  a  counterweight  pivoted 
at  its  centre,  in  such  a  way  that  it  can  b^  turned  over  to  the 
opposite  end,  enabling  the  yoke  to  be  swung  round  on  the  wound 
core,  80  that  rings  of  too  small  diameter  to  go  over  the  winding 
can  be  placed  on  the  unwound  core.  The  coils  are  provided  with 
terminals  to  permit  of  the  use  of  different  sections  in  accordance 


Fio.  2.— Heatee  in  Use. 


with  the  dimensions  and  material  of  the  ring  to  be  heated,  and 
the  rate  of  heating  desired  ;  in  the  case  of  metals  of  low  melting 
point,  such  as  lead  or  white  metal,  careful  regulation  of  the  tem- 
perature by  this  means  is  necessary. 

The  "  shrink  "  required  for  a  steel  tire  is  from  -^-^  to  xsVc  o' 
its  original  dimensions,  and  in  the  case  of  a  tire  700  mm.  in 
diameter,  an  increase  of  3  mm.  in  diameter  is  sufficient  to  enable 
it  to  be  put  in  place,  which  is  obtained  by  heating  it  to  about 


150°  C.      Such  a  tire,  weighing  120  kg.,  was  heated  from  15*  C. 
at  different  rates,  with  the  following  resnlts  : — 

Time  in  minutes        9  .^5  180 

Power  consumed,  KW.  ...     17  2  6'2  22 

Energy,  KW. -hours     2'58  3"62  6"6 

Temperature  attained  ...  14(1°  C.  Ill*  127° 

Evidently,  therefore,  it  is  economical  to  heat  the  metal  quickly. 
The  device  weighs  400  to  440  kg.  The  tire  is  heated  quite  uni- 
formly, and  may  be  of  any  size  that  will  go  over  the  core  and  into 
the  space  between  the  cores  ;  straight  bars,  &o.,  can  also  lie  heated, 
by  connecting  the  ends  with  a  bare  copper  cable  or  other 
conductor. 

Another  use  to  which  the  apparatus  can  also  be  applied  is  the 
removal  of  tires,  which  are  heated  by  using  a  copper  cable  as  the 
secondary  and  connecting  it  to  opposite  points  of  a  diameter  of 
the  tire.  In  use  it  is  said  to  be  more  economical  than  gas 
heating. 

Fjr  the  foregoing  information  we  are  indebted  to  Za  Re.vue. 
Eleetriiiue. 

ReyolTing-DIsk  Grate  Stoker. 

Automatic  stokers  of  the  travelling-grate  type,  equipped  with 
revolving  disks  in  place  of  chains  or  grate-bars,  in  order  to  allow 
good  draught  without  danger  of  melting  parts  of  the  grate,  are  being 
manufactured  by  the  Keystone  Stokee  Co.,  of  Boston,  Mass.  The 
grate  surfaces  of  these  stokers  are  composed  of  closely  spaced  disks 


Fig.  3. — Geate  Bab,  Showing  one  Disk  and  Complete  Unit. 

mounted  on  parallel  square  bars,  which  rotate  as  they  move 
through  the  furnace.  The  disks  do  not  mesh,  and  they  make  two 
or  more  revolutions  during  one  passage  through  the  furnace, 
thereby  causing  the  disks  to  be  cooled  by  the  air  currents  entering 
the  fuel-bed.  As  a  result,  the  manufacturer  claims  that  the  disks 
have  no  tendency  to  melt,  and  that  the  fire  is  gently  agitated  in  a 
way  which  aids  combustion  and  prevents  mass  formation  of  the 
clinker. 

The  links  are  made  with  flat  bottoms,  which  enable  them  to  ride 
on  the  rollers  with  a  minimnm  amount  of  friction.  Each  link 
carries  an  umbrella-shaped  shield  cap,  which  protects  it  from  the 
fire,  the  shields  being  held  in  place  by  dovetailing  into  grooves  in 
the  link.  These  shields  form  the  upper  half  of  the  bearings  of 
the  bars  carrying  the  disks,  and  afford  a  quick  means  of  replacing 
the  bars  by  slipping  them  out  of  the  links. 

Rotating  the  bars  while  in  the  furnace  is  effected  by  pinions 
fitted  to  one  end  of  the  bars,  and  engaging  with  rack  teeth 
suitably  spaced  along  the  bearer-bar,  which  is  also  fitted  with 
the  rollers  that  support  the  links,  as  shown  in  fig,  4.  The 
freshly-Bupplied  fuel  that  sifts  into  the  ash-pit  is  reclaimed  by 
falling  on  an  apron,  and  being  carried  forward  by  the  returning 
disks  on  to  a  footplate  at  the  front,  as  shown  in  the  section  of  the 
stoker. 

The  coal  enters  under  a  gate  which  regulates  the  fuel  supply. 
Circulating  water-boxes  are  provided  at  the  cfeed-gate  and^at  the 
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Fig.  4. — Method  op  Revolving  Disk  G rate-Bars. 

bridge  wail  to  prevent  fires  occurring  in  the  coal-hopper  and 
damage  to  the  bridge  wall.  Dumping  grates  at  the  rear  are 
eliminated,  provision  for  raising  or  lowering  the  back  end  being 
made  by  strong  eccentrics,  which  jack  the  stoker  to  thicken  the 
fire  at  this  point.  In  this  way  an  excess  of  air  through  what 
would  otherwise  be  the  thin  portion  of  the  fire  is  prevented. 

Since  the  fire  disks  revolve,  the  tendency  for  clinkers  to  stick  to 
the  grate  is  avoided,  with  the  result  that  there  is  no  serious 
plugging  of  the  air  spaces.  The  continual  movement  of  the  grate 
keeps  the  fuel  even  and  in  a  free  state,  with  the  result  that  high 
draught  pressure  is  not  necessary  to  develop  high  rates  of  duty.  The 
fuel  disks  and  shields  are  common  castings,  so  that  the  renewal 
expenses  are  low. — Electrical  World. 
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Line  Conductor  Clip. 

The  awkward  problem  of  attaching  a  heavy  overhead  cable 
seoDrely  to  a  pDrcelain  insulator  has  taxed  the  braina  of  many  an 
engineer,  with  results  not  always  satisfactory  ;  a  simple  device 
for  this  purpose  has  been  introduced  by  Messes,  Bullers,  Ltd  , 
of  U,  Laurence  Pountney  Hill,  E.G.,  which  appears  to  g-et 
over  the  ditticnlty,  and  has  been  adopted  by  several  large 
companies  on  their  transmission  lines  in  this  country  and 
abroad.  It  consists  of  a  clip  of  copper  or  aluminium 
strip  (according  to  the  metal  of  which  the  cable  is  made), 
which  embraces  the  head  of  the  insulator  and  provides  for 
securely  clamping  the  conductor  in  position.  It  can  be  fixed 
without  special  tools  other  than  a  screw-driver  or  pocket  wrench, 
and  can  easily  be  detached  and  used  again.  By  the  use  of  strip 
metal  of  high  tensile  strength  the  weight  and  cost  are  reduced,  as 
compared  with  clamps  of  cast  metal,  and  the  clip  possesses  a 
degree  of  flexibility  suificient  to  prevent  the  crystallisation  of  the 
conductor  at  the  point  of  attachment,  which  is  liable  to  occur  if 
rigid  castings  are  used.  The  clips  are  mechanically  very  strong, 
and  can  be  supplied  at  short  notice  to  suit  all  insulators  and  sizes 
of  conductors. 

An  Antomatic  Cooker. 

The  idea  of  an  electric  oven  with  automatic  temperature  regula- 
tion is  familiar  to  us,  bat  rather  as  an  ideal  to  be  aspired  to  than 
as  an  actual  achievement.  A  letter  which  appears  in  our  "  Corres- 
pondence "  columns  today,  however,  brings  it  before  us  in  the 
latter  aspect,  and  we  illustrate  herewith  the  oven  to  which  the 
writer  refers.  The  basis  of  operation  of  the  apparatus  is  the 
maintenance  of  a  temperature  between  220  and  250°  Fah.,  in  which 
respect  it  differs  fundamentally  from  the  "Creless  cooker,' the 
temperature  of  which  is  continually  falling.  It  was  demonstrated 
by  Mr.  Gnmaer,  in  the  paper  referred  to  by  our  correspondent, 
that  cooking  can  be  efficiently  carried  on  at  a  temperature 
below  the  boiling-point  of  water,  provided  that  sufficient  time 
is  allowed  for  the  purpose,  and  the  automatic  oven  operates 
on  the  principle  of  low  temperature  for  a  long  time,  in 
which  respect  it  is,  we  believe,  unique.  The  food  is  prepared  and 
placed  in  the  oven  at  any  convenient  time  ;  the  time  switch  is 
then  set  for  the  hour  at  which  the  cooking  is  to  be  commenced, 
and  the  main  switch  is  closed,  after  which  no  further  attention  is 
required  until  the  cooked  food  is  removed  from  the  oven  in  due 
course.  This  mode  of  operation  enables  the  housekeeper  to  prepare 
the  evening  meal  in  the  morning,  and  to  leave  the  house  all  day, 
with  the  comforting  assurance  that  a  perfectly  cooked  hot  meal 
will  be  ready  on  her  return.  As  the  temperature  is  low,  and  the 
oven  is  completely  closed,  vegetables,  meat,  sweets,  kc,  can  all  be 
put  in  together,  and  left  in  for  the  full  time  required  for  the 
longest  operation,  without  spoiling  those  dishes  whicharecooked  in  a 
shorter  time.  The  heat  losses  are  reduced  owing  to  the  low  tem- 
perature, and  it  is  stated  that  an  actual  test  showed  that  during 
three  hours'  use  the  current  was  on  for  less  than  35  minutes  in  all, 
the  energy  costing  less  than  2d.  at  a  price  of  5d.  p?r  unit. 

Fig.  .")  shows  the  exterior  of  the  '  C  "  type  cooker,  which  is  pro- 
vided with  a  hot-plate  on  either  side  of  the  oven.    The  hot-plate 


Fill.  5. — Stylk  "C  "  "Good  IIouskkeepincj  "  Elkctuic  Coukeh, 

heating  elements  are  of  nichrome  wire,  with  two  heats,  andean  be 
renewed  by  anyone  at  a  very  low  cost.  The  oookorB  are  guaranteed 
for  three  years,  and  the  oven  heating  clemcntfl  arc  renewed,  free  of 
charge,  if  they  burn  out  on  a  voltage  within  2.")  volts  of  the 
standard  prmsure.  The  hot-plate  clemcntH  are  guaranteed  for  one 
year.  It  is  also  giiirantccd  that  thn  energy  connumption  will  not 
exceed  100  watt-hours  per  pound  of  food  cooked. 

The  shell  is  of  pulisht-d  steel,  with  cast- iron  emls,  ,Vo.,  nickel- 
plated  over  copper.  The  insulating  materials  are  mica  and  glajs, 
and  are  tested,  after  completion,  with  1,000  voltd.  Mineral 
wool    and    ground    cork   are   used   as    thermal    inBulatora,       Ai 


shown  in  the  cross-section,  fig.  6,  there  are  two  copper  jackets 
forming  a  double-walled  steam  chamber,  and  electrically  welded 
together  at  the  joints  ;  between  the  jackets  is  contained  a  small 
quantity  of  water,  and  the  rest  of  the  space  is  exhausted  of  air. 
A  phosphor-bronze  buckled  diaphragm  is  attached  to  the  bottom 
of  the  oven.  The  heating  elements  are  placed  directly  under  the 
outer  copper  jacket,  and  when  energised  convert  the  water  into 
steam,  which  distributee  the  heat  uniformly  throughout  the  space 
around  the  cooking  vessels  ;  when  the  temperature  reaches  250"  F. 
and  the  steam  pressure  about  15  lb.  above  atmospheric 
pressure,  the  diaphragm  changes  its  shape  and  presses  a 
loose  pin  down,  which  opens  the  switch  contacts  and  turns 
off  the  current.  When  the  temperature  has  fallen  to  220°  F. 
the  diaphragm   returns   to   its  former  position,  and  the  switch 
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Fig.  6.— Section  of  Cooker. 

A-A-A-A. — Double  walled  Bteaiii  chamber,    w-w.— A  small  qnantity  of  water. 
II— Heating  element.    ■  p— Pin  that  opens  switch  contact. 

D— Diaphragm  operated  by  steam  pressure,  c-c— Snitch  contacts, 
a,  I',  c,  d— Cooking  vessels  in  contact  with  wall. 


Long  -  continued  tests    show    that    the 
without     deterioration     for     "  eeveral 


contacts  close  again, 
diaphragm  will  last 
generations." 

The  drawbacks  to  this  method  of  cooking  are  obviously  the  long 
time  required  for  cooking,  which  is  objectionable  when  a  meal  ia 
wanted  in  a  hurry,  and  the  fact  that  the  method  is  not  the  best 
for  frying  or  cooking  pastry.  The  use  of  the  hot  plates,  however, 
partly  overcomes  these  objections,  and  there  are  many  undoubted 
advantages  in  the  system. 

The  oven  is  made  by  the  Bebkely  Electhic  Cooker  Co.,  of 
228,  Monadnock  Building,  San  Francisco. 

New  Insulating  and  Heat-Resisttng  Material. 

A  heat-resisting  insulating  material,  composed  chiefly  of  mineral 
fibre  as  a  base,  which  is  CiUed  "  papoo,"  and  is  impregnated  with 
a  binder  called  "  liquid  pipoo,'  is  being  placed  on  the  market  by  the 
Pressed  Asbestos  PuoductsCo.,  451,  West  Nineteenth  Street,  New 
York,  The  liquid  binder  is  said  to  possess  high  dielectric 
strength  and  heat-resisting  (|ualities,  and  is,  therefore,  useful  for 
the  impregnation  of  mignet  coils,  &c.  The  insulating  material  ie 
made  up  in  densities  varying  from  a  substance  which  ie  soft  and 
fibrous  like  wood,  and  which  will  easily  hold  a  sjrew,  to  a  hard, 
dense  material  which  will  take  a  high  palish.  In  all  densities  the 
manufacturers  claim  that  the  material  can  be  easily  machined.  By 
varying  the  composition  the  substance  ia  made  to  withstand  tem- 
peratures up  to  2,60a°  F.  The  material  is  also  being  made  in  a 
plastic  form  to  cover  old  cables-in  manholes  and  splioing  chambers 
without  disturbing  the  cables.  The  material  is  not  brittle,  and  in 
many  respects  has  the  same  properties  as  wood,  excepting  that  it 
dofn  not  shrink,  warp  or  slip,  and  is  acid  and  fireproof.  When 
being  moulded,  it  is  solidified  under  heavy  hydraulic  pressure — 
giving  it  great  density  and  a  line  texture.  According  to  the 
manufacturer,  the  material  is  well  adapted  for  making  handles  for 
aluminium  and  copi)er  ware,  electrical  tools  and  other  devices. — 
/■:/er/ri,;il  W,'!-/,!. 

Tlie  I  nl-Lectrk'  Machine. 

A  new  de)iarture  in  the  way  of  a  self-contained  electric  lightlnir 
set  has  been  introduicd  l>y  Mks.siis.  W.m.tkk  I).  Fair  Jc  Co.,  of  43, 
Leicester  Square,  W.C,  who  kindly  afforded  us  an  opportunity  of 
Rcoiug  it  at  work  Inst  week.  It  oonniste  of  a  dynamo,  pottol- 
engine,  and  controlling  apparatus  all  built  into  »ne  co-ordinate 
design  and  mounted  on  n  common  bedplate,  as  illustrated  in  llg,  7, 
which  is  a  view  from  the  generator  end.  The  dietinotivo  feature 
of  the  system  is  that  no  battery  is  used  :  the  engine  is  kept 
running  during  the  whole  time  that  light  is  required,  and  there- 
fore it  ia  essential  to  sooure  reliability,  ateadiness  of  running,  and 
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economy  in  the  hij^hest  possible  degree,  together  with  the  utmost 
simplicity  of  manaerement.  Fig.  S,  a  ghost  view  of  the  apparatus, 
indicates  its  general  arrangement. 

The  cast-iron  frame  consists  of  an  open  tank  on  top,  hollow 
sides,  and  a  hollow  base-plate,  all  of  which  form  connected 
chambers  in  which  the  cooling  water  circulates.  The  engine  is 
of  the  single-acting  four-cycle  type,  with  a  rotary  sleeve  valve, 
and  has  a  bore  of  2J^  in.  with  3-in.  stroke  ;  it  rune  at  a  full-load 
speed  of  1,950  e.p.m.  The  fly-wheel,  between  the  engine  and  gene- 
rator, is  provided  with  fan  blades  drawing  air  through  the  generator, 
and  discharging  it  against  the  fins  of  the  radiator  columns.  There 
is  only  one  main  bearing,  next  to  the  crank,  and  the  bearing  and 
journal  are  both  of  steel,  hardened  and  ground  ;  this  is  a  novel 
practice,  and  would  be  thought  objectionable  but  for  the  fact  that 
the  parts  never  run  in  metallic  contact,  an  exceptionally  generous 
supply  of  oil  being  continuously  forced  through  the  bearing — at 
the  rate  of  no  less  than  one  gallon  per  minute.  The  crank-pin  and 
piston-pin  are  also  hardened  and  ground,  and  flooded  with  oil,  so 
that  all  these  working  parts  practically  float  on  oil,  and  should  last 
indefinitely.  The  outboard  end  of  the  generator  shaft  is  carried  on 
a  ball-bearing.  It  will  be  seen,  in  fig.  8,  that  the  fly-wheel  and 
generator,  parts  which  are  least  likely  to  get  out  of  order,  are 
right  inside  the  machine  ;  the  little  engine  is  fully  exposed  at  the 
end,  and  is  readily  accessible,  together  with  the  governor  and  the 
carburetter.  The  starting  gear  is  of  an  ingenious  type,  which 
releases  the  moment  the  engine  starts,  and  cannot  possibly  injure 
the  user  in  the  event  of  a  back-fire  ;  the  brush  gear  is  just  behind 
it,  and  can  easily  be  got  at. 

The  generator  is  shunt-wound,  and  is  rated  at  500  watts, 
at  110  volts,  but  can  carry  750  watts,  if  desired,  without 
heating  or  sparking.  Its  voltage  is  maintained  correct 
by  an  electric  governor,  which  varies  the  speed  from  about 
1,500  K.P.M.  at  light  load  to  2,000  r.p.m.  at  T-iO  watts. 
This  governor  consists  of  a  solenoid  connected  across  the  terminals 
of  the  generator,  and  acting  on  a  soft-iron  core,  the  weight  of 


all  being  driven  by  skew  gear.  In  order  to  ensure  perfect  freedom 
from  dirt  in  the  petrol,  the  whole  of  the  fuel  supply  is  filtered 
through  filter  stone. 

The  torrent  of  oil  through  the  bearings  might  give  trouble 
through  oil  being  forced  out  of  the  bearings  ;  (or  this  reason  a 
partial   vacuum   is  maintained  in  the  crank  case  by  a  connection 


I 


Fig.  7.— End  View  of  Uni-Lectric  Machine. 

which  is  borne  by  a  wooden  float  in  mercury.  This  acts  through 
a  rack  and  pinion  on  the  engine  throttle,  and  is  very  effective,  the 
pressure  variation  throughout  the  range  from  no  load  to  full  load 
being  very  small,  and  hunting  being  absent.  The  carburetter  was 
specially  designed  for  the  machine  ;  it  is  of  the  float  feed  type,  and 
is  provided  with  a  simple  set  of  ball  valves  to  regulate  the  supply 
of  air  to  the  engine.  The  petrol  tank,  as  shown  in  fig.  7,  is  at 
the  base  of  the  machine,  and  it  is  easily  filled  through  a  con- 
venient pipe  seen  over  the  top  of  the  sparking  plug  in  fig.  8.  The 
fuel  is  raised  from  the  tank  to  the  float  chamber  by  an  automatic 
device  connected  with  the  air  intake.  So  long  as  there  is  plenty 
of  fuel  in  the  reservoir,  this  connection  is  closed,  and  the 
reservoir  is  open  to  the  atmosphere  through  a  small  air  vent,  but 
when  a  float  falls  below  a  certain  point  the  vent  is  closed  and 
the  connection  to  the  air  intake  is  opened,  causing  a  partial  vacuum 
in  the  reservoir.  The  latter  is  connected  by  a  pipe  with  the  petrol 
tank,  and  the  suction  thus  produced  draws  the  liquid  up  into  the 
chamber  until  the  float  rises  and  restores  the  original  conditions. 
The  wall  of  the  carburetter  float  chamber  is  a  glass  cylinder,  through 
which  the  interior  can  be  inspected.  A  magneto  is  used  for 
ignition,  this,  the  lubricating  pump,  and  the  rotary  sleeve  valve, 


Fio.  8. — Ghost  View  op  Machine. 


with  the  air  intake,  so  that  atmospheric  pressure  prevents  the  oil 
from  escaping  and  ensures  its  return  to  the  oil  reservoir  in  the 
base-plate. 

The  attendance  required  is  confined  to  filling  the  petrol,  oil,  and 
water  tanks,  switching  on  the  magneto,  and  turning  the  starting 
handle.  The  machine  is  guaranteed  for  five  years.  It  runs  with 
remarkable  freedom  from  vibration,  even  when  not  bolted  down 
in  any  way,  and  having  seen  it  started  and  stopped,  and  rnn  under 
various  conditions  of  load,  we  can  speak  for  the  simplicity  of 
management,  and  the  steadiness  of  running  which  are  claimed  for 
it.  It  should  prove  a  popular  means  of  obtaining  electric  light — 
and  power  up  to  1  h  p. — especially  as  it  is  highly  economical,  and 
of  moderate  first  cost.  The  consumption  of  petrol  on  light  load  is 
half  a  pint  per  hour.  Messrs.  Walter  D.  Fair  &  Co.  have  the  sole 
rights  controlling  the  machine  in  the  United  Kingdom. 

Showroom  Window  Lighting. 

We  illustrate  herewith  a  lamp  shade  such  as  the  Edison  an» 
Swan  United  Electric   Light    Co.,   Ltd.,  Bonder's  End,  are 


circulating  among  their  customers  for  use  in  their  showroom 
windows.  We  have  little  doubt  that  the  shades  will  be  very 
acceptable  in  these  days  of  lighting  restrictions. 
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CORRESPONDENCE. 

Lettere  received  by  its  after  5  p.m.  on  Tuesday  cannut  appear  until 
th«  following  week.  Correspondents  should  forward  their  commwni- 
cations  at  the  earliest  possible  momejit.  A'o  letter  can  be  published 
unless  we  hure  the  writer's  n/ime  and  address  in  our  possession. 


An  Automatic  Electric  Coolcer. 

I  have  been  very  interested  in  the  article  supplied  from  the 
proceedings  of  the  Am.I.E.E.  froiu  the  pen  of  Mr.  P.  W. 
Uumaer  on   "Economic  Operation  of  Electric  Ovens." 

As  a  constant  reader  of  your  journal,  I  have  been  struck 
from  time  to  time  with  what  one  might  almost  call  a  lack 
of  attention  given  to  this  particular  branch  of  electric  cookmg 
by  English  manufacturers,  the  tendency  seeming  to  be 
throughout  to  work  upon  the  principle  of  a  very  high  heat 
6Uch  as  is  apphed  in  the  ordinary  range  or  gas  stove. 

There  is  no  doubt  whatever  that  the  American  engineers 
have  gone  into  the  matter  very  thoroughly  as  regards  the 
above  system  of  cooking  at  what  is  considei-ed  a  comparatively 
Jow  temperature,  and  possibly  the  fact  that  the  mode  of  living 
in  the  States  is,  to  a  very  great  extent,  a  system  of  flat  life, 
lends  itself  to  this,  especially  as  with  a  small  family,  and  the 
small  home  comforts  which  the  ordinary  flat  provides,  it  is  only 
natural  that  the  housewife  wishes  to  be  out  a  great  deal,  and, 
consequently,  this  means  that  there  must  be  some  automatic 
arrangement  for  cooking,  or  meals  must  be  taken  at  restau- 
rants. 

I  was  rather  surprised  w-hen  going  through  this  article  to 
read  the  paragraph  towards  the  end  stating  that  the  author 
considered  that  "automatic  electric  ovens  will  proba4)ly  be 
developed  in  which  the  temperatm-e  will  be  accurately  con- 
trolled and  the  necessity  of  constant  vigilance  will  be  removed." 

As  an  American,  I  thought  that  he  would  have  met  with 
one  application  of  this  which  is  in  vogue  in  the  United  States, 
but  principally,  1  believe,  in  the  western  portion.  I  refer  to 
that  used  by  the  Berkeley  Electric  Cooker,  known,  and  on 
the  market,  in  the  States  as  the  "  good-housekeeping  cooker," 
re  which  I  enclose  a  small  pamphlet  giving  a  good  deal  of 
information  and  facte. 

This  cooker  is  absolutely  automatic  in  action  and,  as  can 
be  seen  from  the  description,  is  fairly  well  regulated  as  regards 
temperature,  although,  of  course,  not  working  to  the  ideal 
mentioned  in  the  aiticle  refeiTed  to,,  viz.,  one  or  two  degrees. 

A  description  of  the  arrangenient  is  given  in  the  pamphlet, 
and  the  application  is  both  novel  and  effective,  giving  exceed- 
ingly even  results  and,  as  far  as  cooking  is  concerned,  practi- 
cally the  same  results  as  those  obtained  under  experiment, 
with  the  exception  that  the  temperature  is  hardly  high  enough 
for  bread  and  biscuit,  such  as  is  described  by  ilr.  Gumaer. 

As  far  as  cost  is  concerned,  this  is  without  doubt  one  of 
the  greatest  advantages  of  this  style  of  cooking. 

I  myself  have  used  one  of  these  for  about  IS  months  with 
excellent  result.^,  having  in  addition  a  gas  stove  of  a  well- 
known  make  recognised  as  one  of  the  most  efficient  type. 

The  respective  costs  here  in  this  city  for  gas  and  electricity 
are  5s.  3d.  per  1,000  ft.  for  gas  and  2Jd.  per  unit  for  electric 
]X)wer  and  cooking. 

With  identical  meals  cooked  in  each,  the  respective  costs. 
as  a  result  of  .several  testes,  prfived  that  the  electric  cooker 
was  under  half  that  of  gas  in  ever>'  case:  and  with  the  electric 
meter  and  gas  meter  at  convenient  positions  to  the  house  it 
is  not  a  very  difficult  matter  to  follow  up  the  exact  costs  for 
testing  purposes,  especially  as  an  integrating  watt-hour  meter 
registering  in  Board  of  Trade  units  and  decimals  of  same, 
and  a  gas  meter  reading  in  cubic  feet,  are  used  for  comparison 
purposefl. 

An  average  meal  con.sisting  of  a  joint,  two  kinds  of  vege- 
tables, and  one  or  two  varieties  of  sweets,  can  be  cooked  with 
a,  consumption  of  under  one  unit,  taking  from  three  to  four 
hours,  whereas  with  gas  it  is  found,  on  an  average,  80  to  100 
.ft.  are  consumed  for  the  same  amount  of  rooking,  whilst,  in 
addition  to  this,  the  shrinkage  in  the  meat  is  a  big  considera- 
tion, this  being  even  with  the  most  careful  regulation  of 
heat,  which  in  conducting  experiments  of  this  kind  had  been 
carefully  looked  to. 

The  finn  by  whom  I  am  emplo.ve<l  in  the  capacity  of  engi- 
neer have  taken  the  agency  for  this  particular  cooker,  and 
have  intereste*!  themselves  very  largely  in  the  question  of 
experimental  and  demonstration  work  on  it,  and  the  results 
obtained  have  more  than  carried  out  the  opinions  formed  from 
the  demonstrations  given  previous  to  going  into  the  matter 
thoroughly. 

When  it  is  remembered  that  this  is  practically  the  first  cooker 
of  this  jiarticular  type  on  the  market  (to  the  best  of  my  know- 
ledge), it  is  to  be  admitted  that  the  science  of  automatic 
oooking,  if  one  might  almost  coll  it  that,  has  witho\it  doubt 
a  very  good  start. 

The  convenience  of  being  able  to  fix  up  a  meal  first  thing 
in  the  morning,  set  the  time  switch  and  arrive  home  nt  any 
time  between  six  and  seven  in  the  evening,  knowing  that  the 
dinner  is  nbsolutely  cooked  to  a  turn,  takes  nn  enormous 
amoTint  of  resT>onsibility  and  fatiguing  worry  off  a  housewife's 
shoulders,  and  when,  in  additi'in  to  this,  it  is  remembered 
that  the  waste  is  prncticallv  nil.  (he  ainotmt  of  attention 
reduced  to  a  minimum,  and  (he  saving  in  cost  a  very  big  item 
ns  well,  it  is  not  surprising  that  this  has  I>een  christened  in 
the  neighltouring  ci(v  of  Melbourne  by  several  interested  per- 
sons "The  Fairj'  Talc  Cooker." 


As  regards  temperature,  it  is,  of  course,  impossible  to  raise 
the  temperature  of  the  oven  itself  to  more  than  about  250 
deg.  Fahr. ;  but  with  this  temperature  it  is  somewhat  of  a 
surprise  to  a  great  number  of  people  to  find  the  immense 
variety  of  foods  which  can  be  cooked  perfectly  satisfactorily, 
although  possibly  .somewhat  slower  than  in  the  ordinary  oven. 

The  average  householder  is  a  great  believer  in  having  roast 
meats  thoroughly  browned  on  the  outside;  but  I  am  inclined 
to  think  that  a  great  deal  of  this  is  purely  habit,  and  once 
one  is  accustomed  to  not  having  this,  the  flavour  which  is 
preserved  in  the  meat,  I  am  inclined  to  think,  quite  makes  up 
for  this  absence.  At  the  same  time,  it  is  a  very  easy  matter 
to  sear  the  outside  of  a  joint  over  a  live  flame  or  a  flat  electric 
heater  such  as  Mr.  Gumaer  mentions. 

As  regards  the  insulation  arrangement  of  the  Berkeley 
cooker,  it  is  more  of  the  type  de-scribed  in  No.  2  oven  in  Mr. 
Gumaer's  article,  the  outside  of  the  cooker  being  blued  steel 
sheet,  the  top  of  the  same  where  any  radiation  can  take  place 
being  of  nickelled  iron,  and  the  lid  itself  insulated  with 
slag  wool  about  2  in.  deep.  After  four  or  five  hours'  cooking 
the  temperature  of  the  steel  covering  is  little,  if  any,  higher 
than  the  surrounding  air,  and,  although  I  have  never  had  the 
opportunity  to  take  any  actual  tests,  I  should  say   that  the  4 

percentage  of  heat  lost  is  very  small  indeed,  and  the  efficiency  ' 

extremely  high. 

The  current  consumption  by  the  heater  of  this  cooker  when 
operating  is  about  500  to  650  watts;  but  on  an  average  it  is 
foimd  that  when  actually  cooking,  current  is  not  being  taken 
by  the  heater  for  more  than  about  a  quarter  to  a  third  of  the 
actual  time  taken  for  cooking,  this  being  indicated  by  a  small 
pilot  lamp  mounted  on  the  side  of  the  cooker. 

I  am  writing  more  particularly  with  the  object  of  obtaining 
information  as  to  whethtn-  this  type  of  cooker  and  any  arrange- 
ment such  as  described  is  in  vogue  in  England  at  present.  I 
have  seen  no  description  nor  any  advertisement  illustrating 
anything  like  this  in  the  English  papers,  and  from  what  I 
can  see.  an  apparatus  of  this  description,  developed  upon  lines 
such  as  these  people  are  working  on,  should  offer  an  excellent 
field  both  for  experimenting  and  practical  utility.  This  parti- 
cular finn  evidently  has  been  the  first  to  adopt  this  principle 
in  a  commercial  manner  and  place  it  upon  the  market  in  a 
form   which  can  be  applied  by  the  average  householder. 

We  have  recently  received  a  letter  from  Norway  showing 
that  this  cooker  evidently  has  a  fairly  good  hold  of  the  public 
there,  judging  by  the  informati<in  given.  .\s  most  of  the  elec- 
tricity supply  undertakings  develop  their  current  by  water 
]>ower.  the  householder  is  in  a  very  much  more  favourable 
position  to  purcha,se  current  than  under  the  usual  system. 
The  companies  dispose  of  the  current,  I  understand,  at  a  flat- 
rate  of  so  many  watts  day  and  night  at  a  fixed  rate,  regardless 
of  what  the  application  is. 

Tliis  amount  being  limited  to  the  minimum  required,  tend- 
ing as  it  does  to  eliminate  peaks,  current  can  naturally  be 
supplie<l  at  veiy  cheap  rates,  and  if  supplied  to  an  economical 
cooker,  such  as  the  one  described,  one  can  imagine  the  results 
obtained  .and  the  low  costs.  This  latter  part  is  interesting, 
.showing,  as  it  does,  the  application  in  a  foreign  country  and 
the  excellent  arrangement  put  forward  for  the  current  con- 
sumer. 

In  conclusion,  if  any  of  your  correspondents  have  informa- 
tion which  applies  to  this  particular  subject,  we  would  be 
glad  to  hear  direct  from  them,  if  possible,  or  throufih  your 
good  self,  as  the  servant  problem  is  quite  as  acute  in  Aus- 
tralia, if  not  more  so,  than  in  England  or  .America,  and  any 
labour-sa\nng  ideas  are  always  welcomed  by  the  .Australian 
public. 

F.  W.  Fisher. 

c/o  Newton  McLaren,  Titd.,  Leigh  Street. 

Adelaide.  August  Wth,  1915. 

rWe  refer  to  this  matter  in  our  leading  columns  to-day, 
and  the  oven  is  described  in  our  "New  Devices"  column. — 
I-jis.  Ei.rr.  Hr.v.] 


Poclict  Dry  Batteries. 

I'notityMl  in  a  recent  issue  a  letter  signed  "  Di-y  Battery 
Man\ifacturcr,"  wherein  he  complaine<l  that  he  was  unable 
to  obtain  more  than  ^A  volt  i>er  cell,  and  invited  the  experi- 
<>nce  of  other  mamifacturers  on  the  subj<x't.  .Mthough  not  a 
manufacturer  myself.  I  have  for  some  time  bi>en  making 
small  dry  batteries  (for  pocket  lamps)  for  my  own  use,  and 
have  been  able  to  regulate  (he  voltage  of  the  cells  between  1.4 
and  IS  volts  to  suit  my  own  convenience. 

Hownrd  llprry. 

London.  N.,  Srptcnihrr  19th,  1915. 


Cliiircli  Ligliting:. 

We  wish  to  niake  a  few  lemarks  regarding  church  lighting 
uilli  reference  to  (he  letter  by  "  Iaix."  We  have  had  in  hand, 
and  coinplet<"d,  the  electric  lighting  of  an  old  church  which 
dates  back  to  the  year  1240  a.p.  This  was  illuminated  by 
paraffin  Inmp.s,  atul  we  can  assure  him  we  h.ad  no  small  di(fi- 
iiilty  to  get  the  best  effects  wi(h  elcclric  light:  but  by  convert- 
ing the  old  paraffin  ehnndelier  in  a  most  suitable  manner,  and 
using  a  sha<le  which  i\early  ol»>cure<l  the  bulb,  we  obtained 
the  result  of  a  luilliant,  yet  beautiful,  soft  light,  which  gave 
the  inside  of  the  chm'ch  a  pleasing  nppeamnce  when   illurai- 
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nated.  This  is  in  a  village  of  30O  inhabitants,  for  whom  we 
installed  a  water  turbine  plant  two  years  ago  with  eveiy 
success.  We  should  be  pleased  to  jilaee  our  euginoer  at  his 
disposal,  and  supply  him  with  any  information  that  he  may 
require  (gratis). 

J.  H.  Oxley. 
Skipton.  September  )>Olh.  191.V 

[Several  other  correspondents  havi-  dllViod  assistance  in  this 
matter,  and  have  been  put  in  touch  with  "Lux." — Eds.  Ei.EC. 
Kev.] 


EFFICIENCY     CONSIDERATIONS     IN 
HEATING    WATER    ELECTRICALLY. 


The  increasing  popularity  of  "cheap-unit"  tariffs,  i.e.,  tariffs 
— Point  Five  tariffs  among  them — which  charge  id.  or  lees 
per  unit  of  electrical  energy  consumed  (supplementing  this 
charge,  if  necessary,  by  a  minimum  fixed  charge),  should 
arouse  fresh  interest  among  central  station  engineers  and 
manufacturers  in  the  possibility  of  heating  water  electrically 
for  domestic  use.  The  difficulty  in  the  problem  is  entirely 
economic.  With  current  at  lighting  rates,  say  3d.  or  4d.  per 
unit,  heating  water  electrically  by  the  10,  20  or  50  gallons  is 
out  of  the  question.  With  current  at  Id.  per  unit,  the  electric 
system  enters  the  field  of  practical  politics,  but  full  allowance 
has  to  be  made  for  the  (very  real)  monetary  value  of  the 
convenience  and  cleanliness  of  electric,  as  compared  with  other 
heating  systems.  Using  current  at  id.  a  unit,  there  are  many 
cases  in  which  electric  heating  for  water  in  bulk  will  show 
distinct  economy  over  other  systems.  Already  domestic  supply 
at  id.  per  unit  in  industrial  centres  is  being  seriously  discussed, 
and  with  energy  at  this  price  there  is  not  the  least  doubt 
that  electric  heating  of  water  should  become  general.  Natur- 
ally, the  charge  of  id.  per  unit  would  need  to  be  supplemented 
by  a  fixed  charge,  but  this  would  be  based  on  the  whole 
installation  (lighting,  heating  and  cooking),  and  a  cheap  price 
per  unit  is  the  necessai'y  and  sufficient  condition  for  the 
healthy  development  of  all  branches  of  electric  heating  and 
cooking. 

Though  it  is  not  sufficient  simply  to  take  account  of  the 
thermal  equivalent  of  1  KW.-hr.  of  electrical  energy,  1  lb.  of 
coal  and  1  cb.  ft.  of  gas,  and  the  market  price  of  each,  the 
following  estimate  serves  to  indicate  the  approximate  economic 
position  of  electrical  water  heating,  and  shows  that  this  is 
by  no  means  so  unfavourable  as  frequently  supposed.  At 
100  per  cent-,  conversion  efficiency,  we  may  take  1  KW.-hr.  of 
electrical  energy  to  be  equivalent  to  3,414  b.th.d.,  1  lb.  coal 
tfl  13,000  B.TH.u.,  and  1  cb.  ft.  of  town  gas  to  640  b.th.u. 
With  energy  at  id  a  unit,  coal  at  2.5s.  per  ton,  and  gas  at 
2s.  6d.  per  1,000  cb.  ft.,  the  cost  of  1,000  b.th.u.  (still  at  100 
percent,  conversion  efficiency)  is  0.146d.  for  electricity,  0.0103d. 
for  coal,  and  0.047d.  for  gas.  Using  an  electi-othermal  storage 
apparatus  built  on  the  lines  indicated  below,  90-95  per  cent, 
of  the  theoretical  heat  equivalent  of  the  energy  expended  can 
he  obtained  in  the  hot  water  drawn  off.  The  ordinary 
domestic  hot-water  system  operated  in  conjunction  with  the 
kitchen  range  can  hardly  represent  higher  than  10  per  cent, 
thermal  efficiency,  and  there  must  be  very  few  coal-fired 
domestic  hot-water  systems  which  attain  30  per  cent,  effi- 
ciency. As  for  gas-fired  hot-water  systems.  50  per  cent, 
thermal  efficiency  is  a  liberal  allowance.  Allowing  90,  30  and 
50  per  cent,  efficiency  for  electric,  coal,  and  gas  systems,  the 
costs  per  1,000  b.th.u.  on  the  above  basis  become  0.16d., 
0.034d.,  and  0.09d.  respectively.     This  is  with  energy  at  id. 


per  unit,  and  allowing  nothing  for  the  very  important  advan- 
tage of  being  able  to  obtain,  from  an  electrothermal  storage, 
hot  water  at  any  time  of  day  or  night  without  any  delay, 
labour  or  mess. 

It  has  been  claimed — and  the  claim  appears  well  justified — 
that  electric  heating   of  domestic  water  can    compete  with 


other  systems  if  the  price  of  electrical  energy  is  id.  or  less 
(using  thermal  storage  apparatus  of  90-95  per  cent,  efficiency), 
0.4d.  or  less  (with  storage  of  80  ix'r  cent,  efficiency),  and 
0.3d.  or  less  (with  storage  of  (15  per  cent,  efficiency).  As 
prices  per  unit  from  0.5  to  0.25d.  arc  either  available  or 
feasible  in  many  industrial  centres,  and  efficiencies  of  90  per 
cent,  or  over  down  to  (i5  i>er  cent,  or  70  per  cent,  are  attain- 
able in  large  and  small  electrothermal  storages  (say.  .50  to  5 
gallons  capacity)  res]->cctively,  the  problem  of  l)uilding  suit- 
able apparatus  deserves  the  immediat<^  attention  fif  manu- 
facturers, that  of  central-station  engineers  being  directed  with 
equal  vigour  to  getting  the  apparatus  extensively  installed. 

It  is  unnecessary  to  dilate  upon  the  .idvantages  accruing  to 
central  stations  from  this  load.  For  best  results  from  every 
standpoint,  the  apparatus  should  be  in  circuit  continuou.sly 
and  operate  on  the  accumulator  principle,  always  supplying 
water  at  maximum  temperature  and,  in  amount,  projwrtional 
at  every  moment  to  the  duration  of  the  "  charge."  Since  the 
losses  from  a  properly  designed  and  constructe<l  storage  are 
very  small,  it  is  quite  feasible  to  "charge  "  only  during  night 
hours  if  this  be  preferable  from  the  station  standpoint. 

Conduction  and  radiation  losses  are  reduced  by  lowering 
the  maximum  temperature  to  which  water  is  heatetl.  but  the 
thermal  capacity  of  the  storage  is  simultaneously  reduced  in 
much  greater  proportion,  so  that  it  pays  to  heat  the  water 
to,  say,   90  deg.   0.   (any  higher  temperature   involving  con- 
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siderable  loss  by  steaming).  Thorough  lagging  is,  naturally, 
essential,  and  it  is  important  to  reduce  to  a  minimum  metallic 
connections  between  the  water  container  and  outer  casing, 
and  also  to  prevent  appreciable  heat  loss  through  the  water 
inlet  and  outlet.  The  Rittershaussen  thermal  storage  em- 
bodies a  number  of  desirable  features.  As  shown  by  fig.  1, 
an  "immersion  "  heater  h  in  circulating  pipe  p  is  employed. 
The  water  control  valve  v  is  in  the  hot-water  pipe  b,  and  the 
latter,  which,  of  course,  starts  from  the  upper  surface  of  the 
water,  nins  vertically  downwards  through  the  lagging 
material  l  for  some  distance  before  proceeding  out  through 
the  casing  d.  The  cold-water  inlet  pipe  A  terminates  below 
a  diffusing  plate  g. 

The  important  distinctive  features  of  this  apparatus  are  the 
immersion  heater  and  the  clo.sed  hot-water  delivery  pipe. 
Though  not  completely  so,  the  side-  and  bottom-heaters  shown 
in  figs.  2  and  3  may  be  termed  external  heaters,  and,  as 
explained  below,  these  are  much  less  advantageous.  In  both 
figs.  2  and  3  the  water  control  valve  is  shown  in  the  cold- 
water  inlet,  the  hotrwater  pipe  being  open.  It  is  possible,  and 
preferable,  to  place  this  valve  at  v^  in  the  hot-water  outlet, 
thus  making  the  heater  of  the  closed  type. 

The  disadvantage  of  the  open-type  storage,  i.e.,  one  with 
the  hot-water  deUvery  in  free  communication  with  the  atrnos- 
phere,  is  that  continuous  loss  of  heat  occurs  by  evaporation, 
and  expansion  of  the  water  as  it  is  heated  expels  some  of  th*" 
hottest  water  in  the  cylinder.  Since  water  expands  sbc)-- 
3}  per  cent,  between  10  deg.  and  90  deg.  C,  there  is  neces- 
sarily 3i  per  cent,  higher  loss  in  open  storages  than  in  closed 
storages,  where  expansion  of  the  heated  water  simply  drives 
back  a  certain  amount  of  cold  water  through  the  inlet  pipe. 

Immersion  heaters  necessarily  give  up  the  whole  of  their 
heat  to  the  surrounding  water,  and  the  only  effect  of  scale 
deposits  in  the  water  tank  is  to  increase  slightly  the  maximum 
temperature  of  the  water.  On  the  other  hand,  side-  or  bottom- 
mounted  "  external  "  heaters  are  necessarily  subject  to  a  cer- 
tain heat  loss  directly  through  the  lagging  material ;  they  raise 
part  of  the  water  tank  above  the  temperature  of  the  surround- 
ing water,  set  up  disturbing  water  currents,  and  are  decreased 
in  efficiency  as  scale  collects  on  the  heating  chamber.  In  the 
latter  respects  bottom  heaters  (fig.  3)  are  particularly  objec- 
tionable. The  whole  mass  of  water  is  set  in  circulation,  so 
that  the  temperature  throughout  is  more  or  less  uniform 
instead  of  there  being  a  variable  volume  of  fully  heated  water 
Also,  solid  matter  precipitated  from  the  hot  water  is  baked 
on  the  heater  casing  instead  of  remaining  clear  of  the  heater 
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nnd  in  the  form  of  a  loose  sludge,  as  is  the  case  where  there 
is  a  stationary  bottom  stratum  of  cold  water.  If  the  whole 
of  the  water  be  kept  in  circulation,  the  hot  water  delivered 
is  necessarily  turbid. 

In  figs.  1  and  2  the  cold-water  inlet  terminates  in  a  prac- 
tically stationary  layer  of  cold  water  beneath  the  diffu.'iion 
plate  G,  and  there  is,  therefore,  no  appreciable  conduction 
loss  through  this  pipe.  Advantage  is  taken  of  the  verj'  slow 
transmission  of  heat  downwards  through  a  water  column 
to  reduce  the  otherwise  serious  loss  of  heat  through  the  hot- 
water  deliver^^  P'Pe,  by  taking  the  latter  vertically  downwards 
through  the  lagging  of  the  storage  tank. 

Tlae  theoretical  "charging"  curve  (mean  temperature 
against  time)  of  an  electrothermal  storage  apparatus  is  a 
straight  line  and  up  to  50  deg.  C.  closed-  and  open-type  stor- 
ages with  immersion  or  external  beaters  all  follow  the 
theoretical  curve  very  closely.  At  higher  temperatures  the 
losses  become  more  important,  and  the  charging  curve  bends 
downwards,  longer  than  the  theoretical   time  being  required 
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to  attain  a  given  temperature.  The  slower  the  "charging," 
i.e.,  the  less  the  power  expenditure  per  gallon,  the  greater 
the  total  energy  expenditure  required  per  gallon  of  hot  water 
withdrawn. 

A  45-galIon  storage  tank  heating  water  from  10  deg.  to  90 
deg.  C.  (50  deg.  to  194  deg.  P.)  represents  64,800  b.th.u.  use- 
ful storage  when  fuUy  charged,  corresponding  to,  roughly, 
20  KW.-hr.  A  power  expenditure  of  45  watts  per  gallon  (2 
KW._  total)  necessitates  10  hours  for  complete  charging.  If 
carried  out  during  night  hours  only,  this  provides  45  gallons 
of  nearly  boiling  water  which  can  be  used  at  nearly  maximum 
temperature  during  the  following  day.  The  curves  plotted  in 
fig.  4  are  based  on  test  data  pubhshed  recently  in  the  Elehtro- 
technische  Zeitschrift,  and  show  how  slow  is  the  temperature 
fall  in  a  large  vessel  of  the  type  illustrated  in  fig.  1;  what 
advantage  there  is  in  using  a  large  storage  (e.g.,  a  45-galIon 
storage  in  preference  to  a  22-gallon  storage,  cf.  curves  a,  b, 
fig.  4) ;  and  how  much  more  favourable,  from  the  efficiency 
standpoint,  a  "closed  "  storage  with  immersion  heater  is  than 
an  open  storage  with  side-  or  bottom-heating.  Curves  c,  D 
refer  to  a  5i-gallon  storage  of  the  type  illusti-atod  in  fig.  2 
■with  closed  and  open  hot-water  delivery  respectively;  and 
curve  E  refers  to  a  storage  of  the  "  Therma  "  type  illustrated 
in  fig.  3. 

If  charging  every  night  be  practised,  the  most  unfavourable 
case  conceivable  is  that  the  whole  of  the  water  in  the  storage 
tank  be  raised  to  90  deg.  C.  and  no  water  be  removed  before 
charging  be  recommenced  the  next  night.  Prom  curve  a,  fig. 
4,  it  appears  that  the  temperature  of  a  45-gallon  storage  of 
the  type  illustrated  in  fig.  1  would  then  remain  between  90 
deg.  and  80  deg.  C,  and.  assuming  an  average  temperature 
drop  of  0,37  deg.  C.  per  hour,  the  lass  in  24  hours  would  be 

24  X  0.37  X  450  X  9/5  =  7201  •  ii.TH.n. 

i.e.,  2.1  KW.-hr.,  or  about  10  per  cent,  of  the  useful  storage. 
Under  average  circumstances,  the  loss  could  liardly  exceed 
6  per  cent.,  so  that  90-95  per  cent,  efficiency  (on  »  24-hour 
basis)  can  fairly  be  attributed  to  "closed"  electrothermal 
Btora4?c6  with  immersion  heaters.  Due  to  the  more  rapid  cool- 
ing shown  by  curves  c  and  r,  fig.  4.  the  corresponding  clfi- 
ciencies  for  the  clo.sed  storage  with  side  hcat<ir  nnd  the  open 
storage  with  bottom  heater,  to  which  the.sc  refer,  arc  respec- 
tively about  82  per  cent,  and  GO  per  cent. 

Enough  has  been  said  to  deiiionstralo  the  commercial  prac- 
ticnbility  of  electric  water  heating' for  nil  doraestic  purposes, 
and  to  impresB  upon  mnnufactmcrH  nnd  rentral-stntion  ongi- 
neers  the  importance  of  conrentrating  attention  upon  those 
types  of  apparatus  which  yield  mnxiinuin  efficiency.  Tlic 
renults  nttninnblc  arc  practically  100  per  cent,  chnrging  effi- 
ciency nnd  90-95  per  cent.  BtorncR  efficiency,  and  there  is  no 
reason  why  less  satisfactory  rpBultfl  should  bo  occopfed. 


The  War  and  American  Electrical  Exports. — The  June 
exports  of  electrical  goods  manufactured  in  the  UniteJ 
States  again  show  an  increase  over  the  corresponding  month 
in  1914.  The  increase  amounted  to  roughly  600,000  dol., 
or  about  30  per  cent,  of  the  total  exports  in  June,  191o.  The 
most  conspicuous  increases  were  in  batteries,  of  which  the 
value  was  practically  doubled;  in  insulated  wire  and  cables, 
of  which  approximately  200,000  dol.  more  was  exported  in 
June,  1915,  than  in  June,  1914,  and  in  metal-filament  lamps, 
■the  exports  of  which  were  increased  five  times.  The  total 
electrical  exports  for  the  year  ended  June  30th,  1915,  showed 
a  decrease  in  comparison  with  the  previous  year  of  slightly 

EXPORTS  OF   ELECTRICAL   GOODS. 

TweKc  months  ended 

June.  June  30. 

1915.  1914.  1D1.5.  1914. 

Uols.  DoLs.  Dols.  Dols. 

li:illcries        113,950  5S,521  967.146  685,640 

Dynamos    or    generators    191,464  199,955  2.013.130  2.634,365 

Kins        48.106  22.717  258.309  432.656 

Insulated  wire  and    cables   253,247  74.294  1,9U.850  1.992,304 

Interior  wiring  supplies,  etc.,  includ- 
ing fixtures      70.915  51.354  7.53,351  721,069 

Arc   lamps      1.826  3,953  30.984  76.766 

Ca.bon-filament    lamps    11.432  3.094  101.923  172.064 

Metal-filament    lamps     78.536  15.719  473,149  219,439 

Meters  and  other  measuring   instru- 
ments                41.214  —  440.916  — 

Motors       283,923  231,003  2.817.743  4.541.541 

St.itic    transformers    70,543  75,392  624.483  1.455.343 

Telegraph      instruments      (including 

wireless  apparatus)    1.522  26.962  77,271  136.592 

Telephones        44,342  69.717  1.149.361  1,552,951 

All    other    836.061  617.757  8,152.141  10.440.114 

Total 2,047.081       1.450.437    19,771.737    25.060,844 

over  6,000,000  dol.,  or  approximately  20  per  cent.  The 
principal  decrease  was  shown  in  the  motor  trade,  which  fell 
off  by  almost  2,000,000  dol.  Batteries,  interior-wiring  supplies 
and  metal-filament  lamps  alone  showed  increases,  the  last- 
named  item  having  more  than  doubled  its  exports  during 
tlie  twelve  months. — "  Electrical  World." 

The  American  "  Electrical  Review  and  Western  Electri- 
cian "  gives  the  following  table  of  the  electrical  export  totals 
for  the  fiscal  years  since  1908-1909,  when  the  last  electrical 
export  depression  reached  its  lowest  point: — 

Fiscal  Year.  Electrical  Exports. 

1908-1909       §12.524,391 

1909-1910       14,742,395 

1910-1011       18,727,455 

1911-1912       20,169,362 

1912-1913       26,772,816 

1913-1914       25,060,844 

1914-1915       ,       19,771,757 

This  contemporary  in  an  editorial  bearing  on  the  matter 
says  that  an  accurate  measure  of  the  war's  influence  on 
American  foreign  trade  is  obtainable  from  a  study  of  the 
Government  report  on  foreign  commerce  for  the  fiscal  year 
ended  June  30th  last,  which  includes  the  first  eleven  months, 
or  practically  the  first  year,  of  the  war.  "  The  most  striking 
fact  brought  out  by  this  report  is  that  our  total  exports  of 
domestic  and  foreign  merchandise  reached  the  highest  value 
ever  attained  in  any  preceding  fiscal  3ear,  amounting  to 
2,768,589,340  dol.,  or  over  12  per  cent,  above  the  record 
established  in  1912-1913.  At  the  sam.e  time  the  total  imports 
amounted  to  1,674,169,740  dol.,  or  over  11  per  cent,  less  than 
the  record  total  of  the  preceding  fiscal  year.  While  the  clei'- 
trical  exports  show  a  decrease  in  total  value  as  compared 
w-ith  the  two  preceding  years,  the  reasons  for  this  are  easily 
understood.  The  monthly  totals  in  the  early  months  of  1914 
reflected  an  almost  world-wide  depression  in  foreign  trade 
which  culminated  in  August  with  the  breaking  out  of  the 
war  and  made  the  electrical  total  of  that  month  the  lowest 
for  several  j'ears.  Since  that  time  theic  has  been  :\  gradual 
picking  up  in  electrical  shipments,  April  and  June  each 
showing  totals  of  over  2,000,000  dol.,  and  the  June  total 
being  an  increase  of  more  than  40  per  cent,  over  that  of  the 
preceding  year.  This  improvement  is  due  chiefly  to  ship- 
ments ofelcctrical  war  supplies,  and  partly  to  the  fact  thit 
supplies  of  electrical  materials  are  IxxomintJ  oxhaustcil  in 
countries  that  formerly  imported  tliem  chiefly  from  the 
belligerents.  Although  the  total  value  of  the  electrical  ex- 
ports reported  for  11U4-1915  was  about  21  per  cent,  below 
that  of  1913-1914,  in  the  case  of  some  individual  classes  there 
was  an  increase.  This  was  noticeable  with  mctal-filnment 
lamps,  which  increased  over  115  pei-  cent.;  batteries  also  in- 
creased over  41  per  cent.  The  (.'■omparalivc  monthly  figures, 
of  courM',  show  fluctuations  in  both  directions  of  all  the 
electrical  classes,  hut  it  is  noteworthy  that  in  the  case  of 
insulatetl  wires  and  cables  there  has  l>eon  a  deci<le<l  increase 
each  month  sintx'  last  March  over  the  corresi'Kinding  period 
of  a  year  ago.  This  total  increase  for  the  last  four  months 
of  the  fiscal  year  w.is  about  thre<vfourths  of  a  million  dollar.s 
or  185  per  c<'nl.  .A  large  part  of  these  increases  .arc  duo  to 
cxceptionallv  Ikmvv  shipments  to  the  entenio  allies.  How 
long  these  will  continue  is  problematical,  depending  chieflv 
on  the  continu.iiicc  of  the  war.  Ivlectrical  shipments,  lik"^ 
those  of  so  many  other  classes  of  merchandise,  are  still  con- 
siderably below  normal  to  most  of  the  neutral  counlrie.«. 
However,  hopes  of  future  improvomonis  in  shipments  to 
those  countries  .ire  natural,  because  it  is  reasonable  to  expect 
I  hat   the   agitation   for   the  extension  of  our  foreign   trade 
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'  hich  is  being  taken  up  cooperatively  by  our  government.il 
iiid  commercial  agencies  is  to  Ijcar  fruit  in  a  steadily  in- 
'nasing  measure." 

tierman  Capital  in  Russian  Electrical  Concerns. — A  book-, 
bv  V.  S.  Zio,  has  just  appeared  in  Russia  dealing  with  tlie 
inlluence  of  German  capital  in  Russian  industry,  which  has 
found  expression  mostly  in  the  form  of  limitctl  companies. 
During  the  past  ten  years,  it  appears,  German  capital  in  the 
Russian  eleclrical  industries  increased  by  123,000,000  roubles 
(i;I3,000,000),  and  it  was  employed  in  the  richest  districts 
<if  the  country,  the  favourite  centres  having  been  Lodz,  Petro- 
urad,  and  Moscow;  and  in  the  end,  German  companies  served 
tlic  whole  Polish  area,  and  the  trading  and  industrial  centres 
'f  Pctrograd,  Moscow,  and  South  Russia.  They  managed 
'  figure  in  the  Russian  electrical  industries  even  under  the 
1  ionch  flag,  as  in  the  case  of  the  French  Electricity  Co.  of 
Warsaw,  the  shares  in  which  are  mosth'  held  by  Germans, 
who,  in  fact,  controlled  22  electrical  share  companies,  i.e., 
practically  the  whole  electrical  industry  of  the  country. 
The  "  Novoie  Vremya  "  says  that  in  Russia  the  branches 
of  German  electrical  liouses  executed  most  of  the  govern- 
ment and  official  municipal  work.  Contracts  with  the 
Marine  and  War  Departments  were  particularly  affected  bv 
the  Germans.  They  furnished  convenient  occasions  for  in- 
creasing capital.  All  the  largest  electrical  concerns  opera- 
ting in  Russia  were  simply  branches  of  German  houses. 
Finland,  too,  was  controlled  by  them.  The  Germans  readily 
negotiated  Finnish  town  loans:  but  on  condition  that  public 
utility  (town)  work  should  be  done  by  Germans.  Thus  the 
money  lent  returned  to  Germany  with  handsome  profits 
added. 

Trade  Union  Rules  to  be  Suspended. — The  executives  of 
Trade  Unions,  whose  meml>ers  are  engaged  in  the  production 
of  war  munitions,  at  their  confi-ronce  last  week  passed  reso- 
lutions pledging  themselves  to  the  following: — 

1.  To  secure  the  suspension  of  all  restrictive  rules,  prac- 
tices, and  customs,  such  as  the  limitation  of  overtime  and 
the  prohibition  of  piecework  on  war  w'ork  in  Government 
arsenals  and  controlled  establishments  subject  to  the  statu- 
tory safeguards  of  the  Munitions  of  War  .'Xct. 

2.  To  render  all  possible  assistance  in  the  carrjdng  out  of 
a  systematic  investigation,  not  only  in  Government  arsenals 
and  controlled  establishments,  but  in  all  other  factories,  with 
a  view  to  determining  the  least  possible  amount  of  skilled 
labour  necessary  to  enable  the  machinery  to  be  employed 
for  the  full  24  hours  in  each  day. 

3.  To  assist  in  the  reorganisation  of  the  skilled  labour 
employed  in  Government  arsenals  and  controlled  establish- 
ments in  order  that  semi-skilled  and  unskilled  male  and 
female  labour  may  be  emplo3-ed  on  a  much  more  extensive 
scale  subject  to  the  conditions  of  Schedule  11  of  the  Muni- 
tions of  War  Act. 

4.  To  give  all  possible  assistance  in  securing  the  trans- 
fer of  suitable  men  enrolled  under  the  Munition  Volunteer 
scheme  to  any  district  where  their  services  may  be  required, 
subject  to  the  observance  of  the  conditions  applying  to  the 
Volunteer  Munition  scheme,  and  to  assist  in  the  further 
enrolment  of  volunteers  for  this  purpose. 

The  Conference  recommended  that  in  order  to  give  effect 
to  the  above  scheme  local  conferences  of  branch  and  district 
officials  and  shop  stewards  be  held  in  various  munition 
centres,  at  which  the  Minister  of  Munitions  or  other  repre- 
.sentatives  of  his  Department  shall  be  present. 

A  New  Advance  in  German  Prices. — A  month  ago  the 
Sales  Bureau  of  the  united  makers  of  insulated  conductors 
announced  an  increase  of  20  per  cent,  in  the  prices  of  rubber- 
insulated  zinc  conductors  as  a  result  of  the  increased  cost 
of  raw  materials  and  the  consequential  rise  in  the  cost  of 
production.  Now  the  leading  machinery  firms  have  issued 
a  circular  intimating  for  the  same  reasons  an  augmentation 
in  sale  prices  by  10  per  cent,  from  the  20  per  cent,  advance 
already  in  operation,  as  compared  with  the  pre-war  period, 
to  30  per  cent.  The  new  prices  apply  to  the  materials  used 
in  the  construction  of  generators  and  motors,  including  elec- 
trically-driven ventilators,  pumps,  boring  machines,  etc., 
starting  apparatus,  regulating  resistances,  controllers,  oil 
switches  and  other  switches  and  railway  material.  The  list 
prices  for  generators  and  motors  of  over  100  kw.  have  been 
abolished,  as  also  have  those  for  transformers  of  any  size. 
The  additions  will  be  expressly  stated  in  offers  and  invoices, 
and  all  offers  which  have  hitherto  not  led  to  orders  are  to  Ix: 
considered  as  withdrawn.  The  circular  is  signed  by  the 
firms  of  the  A. E.G.,  the  Bergmann' Co.,  Brown,  Boveri  .t 
Co.,  C.  &  E.  Fein,  Maffei-Schwartzkopff.  Esslingen  Engi- 
neering Works,  Saxony  Light  &  Power,  Siemens-Schuckerr. 
.ind  Ch.  Weuste  &  Overbeck. 

Restricted  Liffhting. — The  Bradford  Chamber  of  Trade, 
on  Monday  last,  appointed  a  special  committee  lo 
act  throughout  the  winter-  in  taking  all  possible  steps  to 
reasonably  keep  down  the  lighting  of  shops.  Though  m 
nearly  all  surrounding  areas  rigid  lighting  n-striction  orders 
are  in  operation,  the  Bradford  order  was  removed  a  con- 
siderable time  ago  through  the  efforts  of  the  Chamber,  but 
a  good  many  shopkeepers  have  gradually  increased  the  abuse 
of  the  privilege,  and  the  Chamber  has  warned  them  of  the 
probability  of  a  renewal  of  the  order,  with  greater  severity 
than  before,  for  the  coming  winter,  if  better  judgment  of 
lighting  is  not  voluntarily  exercised. 


Praise  for  the  Sifjnal  Service. — In  his  last  published  dis- 
patch from  the  Dardanelles,  Sir  Ian  Hamilton  pays  the 
following  tribute  to  the  Signal  Service: — "  In  addition  to  its 
normal  duties  the  Signal  Service,  under  the  direction  of 
Lieut. -Col.  M.  G.  E.  Bowman-Manifold,  Director  of  Army 
Signals,  has  provklcd  the  connecting  link  between  the  Royal 
Navy  and  the  Army  in  their  combined  operations,  and  has 
rapidly  readjusted  itself  to  amphibious  methods.  .-Ml  de- 
mands made  on  it  by  sudden  expansion  of  the  fighting  forces 
or  by  the  movements  of  General  Headquarters  have  been 
rapidly  and  effectively  met.  The  working  of  the  tolegraphs, 
telephones,  and  repair  of  lines,  often  under  heavy  lire,  has 
been  bej'ond  praise.  Casualties  have  been  unusually  high, 
but  the  best  traditions  of  the  Corps  of  Royal  Engineers  have 
inspired  the  whole  of  their  work.  .As,  for  instance,  the  cen- 
tral telegraph  office  at  Cape  Helles  (a  dug-out)  was  reccntlv 
struck  by  a  high  explosive  shell.  The  officer  on  duty  and 
twelve  other  ranks  were  killed  or  wounded  and  the  office 
entirely  demolished.  But  No.  72,003  Corporal  G.  A.  Walker, 
Royal  Engineers,  although  much  shal^en,  repaired  the 
d.image,  coUectetl  men,  and  within  39  minutes  reopeneil 
communication  by  apologizing  for  the  incident  and  by  saying 
he  required  no  assistance." 

An  Enemy  Lift!— At  Fleetwood,  on  the  16th  inst.,  Mr.  J. 
H.  Shorrocks,  manager  of  the  Norbreck  Hall  Hydro,  was 
summoned  for  a  breach  of  the  lighting  regulations.  A  police 
officer  said  he  saw  flashes  coming  from  the  hydro,  and  when 
he  went  on  the  roof  wdth  an  employ(5  the  flashes  were  foimd 
to  come  from  the  door-of  the  place  containing  the  apparatus 
for  working  the  electric  lift.  Each  time  the  lift  stopp>ed  or 
started  there  was  a  flash.  The  defendant  had  since  done 
something  to  remedy  the  matter.  For  the  defendant,  it  w'a.-. 
stated  that  sometimes  the  lift  got  overheated,  and  the  door 
had  been  opened  to  cool  it.     Defendant  was  fined  ^61. 

Electrical  Works  Destroyed  by  French  Artillery. — The 
French  communique  of  September  17th  contained  the  follow- 
ing sentence; — "  Our  artillery  has  succeeded  in  the  destruc- 
tion of  the  electric  factory  of  Turckheim." 

The  Central  News  correspondent  in  Northern  France  refers 
to  the  matter  thus: — "  The  French  heavy  artillery  has 
wrecked  the  important  Siemens-Schuckert  electricity  works 
at  Turckheim,  near  Colmar." 

War  Workers  and  Fatigue. — The  Minister  of  Munitions  of 
War  has  appointed  a  committee  to  consider  and  advise  on 
questions  of  industrial  fatigue,  hours  of  labour,  and  other 
matters  affecting  the  personal  health  and  physical  efficiency 
of  workers  in  munition  factories  and  workshops.  Mr.  E.  H. 
Pelham  is  secretary  of  the  committee. 

Lighting  Regulations.— On  the  16th  inst.  a  Putney 
jeweller  was  fined  £20  for  -failing  to  extinguish  his  shop 
lights  after  being  cautioned.  The  police  evidence  showed 
that  he  had  36  lights  of  2.5  c.p.  each,  unobscured,  throwing 
a  beam  of  light  across  the  High  Street. 


BUSINESS   NOTES. 


Australian    Imports.— The    Quepusland    Government 

ha«  decided  that;,  where  praetfcaMe,  it  will  imp^rt  its  own  r^quire- 
men^H  from  London  instead  of  through  agents  and  contractors.— 

2e7idcrs, 

Cataloffues  and  lists.— Messbs.  Ikin  &  Eads,  Ltd., 

47  to  67,  Marylebone  Lane,  Oxfnrd  Strpet,  London,  W.— Sixteen- 
pa?e  illustrated  pamphlet  containing:  fall  particulars,  prices  and 
code-words  relating  to  "  Quead  "  electric  fires,  patterns  being  shown 
for  heating  large  and  medium-sized  rooms,  also  portable  models, 
boudoir  patterns,  &c. 

INDIA-RUBBEE,  GuTTA-PeKCHA   AND  TELEGRAPH    WOKKS  CO  , 

Ltd.,  Silvertown,  E.— Sixteen-page  illustrated  catalogue  (No.  47), 
containing  particulars  and  prices  of  electric  lighting  accessories 
including  various  patterns  of  lampholders,  cut-outs,  ceiling  rosea, 
tumbler  switches,  counterweight  fittings,  wall  plugs,  watertight 
switches,  wood  blocks,  distribution  and  fuseboards,  &c. 

Steblisg  Telephone  and  Electbic  Co.,  Ltd.,  210-212, 
Tottenham  Court  Road,  London,  W.— Publication  No.  245  just 
issued  contains  illustrated  particulars  and  prices  of  the  firm's 
magneto  blastine  machine,  and  the  dynamo  low-tension  blasting 
machine,  also  details  of  spare  parts  for  "  Sterling  "  exploders. 

Messes.  Davidson  &  Co.,  Ltd.,  Sirocco  Engineeritisr  Works, 
Belfast.— An  excellently  produced  publication  of  80  pages 
(No.  1,012)  deals  with  the  subject  of  the  heating  and  ventilating 
of  factories.  The  matter  is  one  of  extreme  importance  in  these 
times  when  works  are  going  day  and  night  and  workers  are 
working  long  hours  and  sometimes  at  high  pressure.  The  publi- 
cation discusses  the  various  systems,  and  then  gives  fully 
illustrated  descriptive  accounts  of  the  "Sirocco"  heating  and 
ventilating  apparatus.  A  number  of  particular  inf tallations,  for 
example,  that  at  the  Central  London  Railway  repair  shops,  that 
at  the  works  of  Messrs.  J.  &  E.  Hall,  Ltd.,  at  Dartford,  and  that 
at  the  B.T.H.  Works  at  Rugby  are  illustrated  and  described. 
Many  pages  follow  containing  an  impressive  list  of  public  and 
other  buildings  where  the  Sirocco  system  is  in  use, 
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Rook    \ofices. — The    Wireless    Teler/rfiii/ilst's   roch't- 

Jioiik  of  Xoles,  Formulit  mill  Calciihitions.  By  J.  A.  Flpminpr, 
F.U.S.  London  :  The  Wireless  Presa.  Price  6".  net.— Coming 
from  the  hand  of  a  past-master  in  the  subject  dealt  with,  this 
handy  compendium  of  information  bears  unimpeanhable  cre- 
dentials, and  is  sure  to  command  a  wide  circulation.  It  does  not 
claim  to  be  a  treatise  on  wireless  telegraphy  ;  as  the  author  states, 
it  is  a  memoria  tecliniea  of  formula',  data,  and  useful  tables,  for 
the  use  of  telegraph  operators  and  students.  1 1  commences  with 
a  chapter  on  mathematical  processes,  including-  the  calculus  and 
vector  analysis,  wh'ch  ia  followed  by  one  on  units  and  meaaure- 
ment.  After  this  general  introduction,  the  author  proceeds  to 
deal  with  subjects  more  particularly  associated  with  radio- 
teleeraphy.  chapters  on  high-frequency  resistance  phenomena  and 
cnlculationa,  and  problema  involving  inductance  ;  the  measurement 
of  high-frequency  current  and  voltage  ;  capacity  measurement 
and  calculation  ;  and  the  nae  of  the  cymometer  for  the  measure- 
ment of  frequency,  wave-length  and  decrement.  Numerous 
worked  examples  are  given  to  facilitate  the  use  of  the  formula' 
and  tables  in  arithmetical  calculation.  The  theory  of  electric 
waves  and  radiation  from  antenna'  is  the  subject  of  the  next 
chapter,  which  includes  the  practical  determination  of  antenna 
resistance  and  radiation,  &c.,  and  afterwards  transmitting  and 
recei  ping  apparatus  and  detectors  are  dealt  with.  One  chapter  is 
devoted  to  practical  information  for  wireless  operators,  including 
the  International  Morse  code,  the  care  of  storage  cells  and  wireless 
apparatus,  and  a  glossary  of  terms  ;  and  the  last  chapter  consists 
of  mathematical  tables,  which  are  exceptionally  well  arranged  and 
comprehensive,  tables  of  resistance  and"  weight  of  copper  and 
aluminium  wire,  &c.  A  careful  examination  of  the  volume  leads 
ua  to  the  conclusion  that  it  will  prove  of  very  great  value  to  all 
who  are  technically  concerned  with  the  design,  construction  and 
operation  of  radiotelegraphic  installations,  though  a  considerable 
portion  of  the  contents  wiU  probably  be  over  the  heads  of  amateurs 
and  ordinary  operators,  owing  to  the  advanced  mathematics 
employed. 

Patent  .implication. — Application  has  been  made  by 
WiLFEED  Beiggs  for  the  restoration  of  Patent  No.  27,805  of  1908, 
for  "  Improvements  in  or  relating  to  brakes  for  motor-driven  road 
vehicles." 

For  Sale. — The  Corporation  of  Southport  has  for  dis- 
posal a  single-decked,  34-seat,  tramcar,  particulars  of  which  are 
given  in  our  advertisement  pages  to-day. 

Italy. — A  joint  stock  concern,  under  the  style  of  the 
Unione  Telefonica  Padovana,  has  been  formed  at  Padua,  with  a 
capital  of  100,000  lire,  for  the  manufacture  and  exploitation  of 
telephone  and  accessory  electric  apparatus. 

Annual  Outinjf. — The  Siemens  Brothers  Woolwich 
Works  Foremen's  Association  held  their  first  annual  outing  on 
Saturday,  September  11th.  The  party  (4S  in  number)  journeyed  in 
motor  char-a-bancs,  via  Bromley,  Keston  and  Weaterham,  to 
Limpsfield.  After  a  ramble,  the  company  took  tea  at  the  King's 
Arms  Hotel,  Westerham. 

Di.s.solutions    and    Liquidations.— Belling  &  Co., 

Derby  Rjad,  Edmonton,  electric  heating  apeoialista. — Messrs.  H.  E. 
How,  C.  L.  Arnold  and  C.  R.  Belling  have  dissolved  partnership. 
Mr.  Belling  will  continue  the  business  alone  at  the  same  address, 
and  he  will  attend  to  debts,  iic. 

Bbitish  Electbic  Automatic  Machines,  Ltd.— This  com- 
pany is  winding  up  voluntarily,  with  Mr.  D.  Johnston,  of  1,  Broad 
Street  Place,  E.G.  as  liquidator. 

Trade  Announcements. — Mr.  Arthir  .Tames  who, 

until  recently,  was  outside  representative  for  the  Record  Electrical 
Co.,  Ltd.,  for  Lancashire  and  Yorkshire,  has  now  joined  the  board 
of  directors  of  the  company,  and  has  transferred  his  activities  to 
Scotland  to  further  develop  the  company's  buaineas  in  that  area. 

The  Fulleb  Electrical  and  Mani  iactuking  Co.  are  on 
29th  inst.  removing  to  Canada  House,  Kingsway,  London,  W.C. 
New  telephone  number  :    "  Holborn  1441." 


LIGHTING  and  POWER  NOTES. 


Accrinjrton.— The  electrical  work  for  the  new  J'alace 
Theatre  at  Aoorington,  which  opened  thi&  week,  was  executed  by 
Mcasrs.  Simpson  Brop.,  of  Hapton. 

Argentina.— The  Hnnlish  IVimitiva  (ias  Co.  and  the 
(•erman  Electric  Light  Co.  are  auiu?  the  mimicipality  of  the  city 
of  Buenos  Ayres  for  long  overdue  lighting  accounts.  That  of  the 
gas  company  ia  for  more  than  $1,000,000  (paper),  and  that  of  the 
elcotric  cDmpany  for  somothing  Iohh  (?«H(i.000  m/o.). 

The  municipal  aiithoritica  of  Ramon  Mi  jia  owe  $25,000  to  the 
elentric  light  company.  It  is  poaniblo  that  Home  of  the  lighting 
will  be  out  off. 

A  private  company  at  Las  Pordioes  (Province  of  Oordoba)  ba« 
been  granted  a  oonoeasion  for  the  exploitatinn  of  the  electric 
lighting  of  the  town  for  a  period  of  20  yeMo.  —  Ileriew  of  thf  U'ner 
I'lnlP. 


Australia.— The  Electricity  Committee  of  the  Sydney 
City  Council  recommended  that  an  agreement  be  entered  into  with 
the  municipality  of  Lidscombe  authorising  the  City  Council  to 
supply  electricity  in  that  municipality  on  the  same  terras  as  those 
entered  into  with  the  municipality  of  Ryde. —  TenderK. 

The  revenue  of  the  Sydney  municipal  electric  light  undertaking 
for  the  month  of  May  shows  the  greatest  net  profit  for  any  month 
aiooe  the  inception  of  the  scheme.  The  total  revenue  for  the 
month  was  £37,ll.s,  working  expenses  £13,0.".5,  capital  charges 
£11,.315,  net  profit  £12,74(;  ;  compared  with  May,  1914,  the 
working  expenses  for  the  month  are  less  by  &2T1.  and  the  revenue 
is  greater  by  £8,1139.  Of  the  total  revenue  £30.52.'>  was  received 
from  the  city,  the  remainder  coming  from  the  22  suburbs  taking 
electrical  energy  from  the  city  undertaking. 

The  Sydney  City  Council  has  considered  the  allocation  of  the 
accumulated  surpluses  of  the  electric  light  undertaking  for  the 
years  1913  and  1914  amounting  to  £115,180.  The  Electric 
Lighting  Committee  recommended  that  £fj7,3i'3  be  written  off 
the  sum  appearing  as  goodwill  in  the  balance-sheet.  The  total 
amount  shown  as  having  been  paid  to  companies  and  municipalities 
for  goodwill  was  originally  £140,375  ;  up  to  the  end  of  the  year 
1912,  £55.872  had  been  written  off,  leaving  a  balance  of  £84,502. 
An  amendment  that  the  goodwill  should  be  written  off  by  instal- 
ments so  that  some  of  the  profit  should  be  available  for  the  relief 
of  the  rates  was  not  approved,  the  Council  being  in  favour  of  wiping 
out  the  goodwill  as  soon  as  poasible.  Next  year  there  will  only  be 
£17,000  required  to  write  ofi'  this  item  completely,  and  the 
question  of  the  relief  of  ratea  will  be  a  simple  maXter.—Si/dney 
Daily  Telffiraph. 

The  Sydney  city  electrical  engineer  reports  that  owing  to  the  delay 
in  ordering  the  48  panels  for  the  5,000-volt  switchgear  it  is  not 
thought  that  it  will  be  practicable  to  carry  out  the  obligation        | 
the   Council  has   undertaken  to  the  northern  suburbs,  and  it  is        ■ 
probable  that  the  Council  will  find   itself  compelled   to  pay  the        " 
penalty  provided  for  in  its  contract  with  North  Sydney  for  late 
completion,  and  that  it  will  be  necessary  to  put  into  use  temporary 
Bwitchgear  until  the  permanent  plant  arrives. 

The  Tenterfield  (NSW.)  municipality  intends  submitting  to 
the  ratepayers  a  proposal  to  borrow  a  sum  of  £6,200  for  the 
installation  of  an  electric  lighting  scheme  for  the  town. — Tenders, 

.Ijr. — Annual  Accounts. — The  financial  statement  of 
the  electricity  undertaking  shows  that  notwithstanding  the  high 
price  of  coal  and  a  reduction  of  £600  in  the  revenue  from  public 
lighting  the  undertaking  has  had  a  satisfactory  year.  The  total 
number  of  units  sold  showed  an  increase  of  54,000,  in  spite  of  the 
decrease  of  67,000  units  in  public  lighting.  The  surplus  waa 
£1,248,  as  compared  with  £1,450  in  1914. 

Basin<>'stoke.  —  Mains   Extension.  —  The    T.C.    has 

decided  to  extend  the  mains  to  the  western  end  of  Eichmond 
Road,  at  an  eatimated  cost  of  £430,  th(  ra  being  an  estimated  yearly 
revenue  of  .£83. 

Bexliill-on-Sea. — Price  L\(  rease. — On  account  of  the 

extra  outlay  for  coal  (£6i!4  for  the  half-year  ended  March,  1915), 
the  T.C.  has  decided  to  raise  the  price  of  electricity  by  10  percent, 
from  the  autumn  quarter. 

Canada. — The  Dominion  Government  has  issued  an 
agreement  under  the  Dominion  Water  Power  Regulations  for  a 
scheme  to  develop  water  power  on  the  Elbow  River,  near  the  city 
of  Calgary,  in  the  Province  of  Alberta.  The  scheme  contemplates 
the  utilisation  of  a  475-ft.  working  head,  by  the  construction  of  a 
dam,  123  ft.  maximum  height  and  ."ir>."i  ft.  long  on  the  crest,  to 
span  the  river,  forming  a  storage  reaervoir  of  21,000  acre-feet 
capacity.  From  the  reservoir  a  pressure  tunnel  will  carry  the 
water  direct  to  the  power  station  and  turbine,  some  4}  miles  below, 
driving  generators  of  a  maximum  capacity  of  15.000  H.p.  The 
work  of  construction  is  to  be  commenced  at  once.  The  agreement 
provides  that  at  least  2,000  h.p.  must  be  developed  and  available 
for  use  by  July  15th,  1919.  The  taking  over  of  the  plant  by  the 
Government  is  also  provided  for,  should  the  public  interest  demand 
such  a  courae  in  the  future. —  Canadian  Jingineer. 

Continental  Xotes. — Italy. — A  company  has  lately 
been  formed  in  the  little  town  of  Fenia,  with  the  title  La  Societtl 
de  Produzione  e  di  Consume  di  Luce  Elettrica  e  di  Foizi  Motrioi, 
to  establish  a  small  electricity  generating  station  in  the  town  on  a 
co-operative  basis. 

Spain. — A  company  has  lately  been  formed  at  Mondonedo  (Pro- 
vince of  Lugo),  with  the  title  La  Sociedad  Hidroelectrica  del 
Tronoeda,  to  acciuire  the  existing  plant  which  utiliaea  the  water- 
power  of  the  Tronoeda  Falls  near  that  town.  The  plant,  which 
already  supplies  current  for  lighting  and  power  purposes  to  • 
number  of  small  towns  in  the  district,  is  to  be  oonsiderably 
extended. 

riifton. — Coi.i.iEnY  I'i.ant  E.xtension. — A  new  power 

house  is  being  built  at  the  Clifton  Collieries,  and  will  be  equipped 
with  a  SiiO-KW.  B.T.II.  mixod-preasure  turbo-generator  and  a 
Mirrleea-WatHon  surface  condenser.  Current  will  be  generated  at 
2  .^00  volts.  The  awitohboard  is  being  supplied  by  the  British 
Weatinghouse  Electric  and  Manufacturing  Co.,  Ltd. 

Cra.vford. —  I'lmijc  Lkuitim;. —  It  is  reported  that 
electricity  will  be  utilised  instead  of  gaa  for  public  lighting  on 
the  now  estates  at  Barnes  Cray  and  Northumberland  Heath. 

Fermoy. — E.L.  Scheme. — The  proposed  installation  of 
cleotrio  street  lighting  has  been  approved  by  the  Council.  The 
nohome  will  include  the  erection  of  overhead  mains  at  the  backs  of 
houses, 
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(ireat   lamiOHtli.— Prhe  Incrkase. — The  T.C.  has 

decided  to  raise  the  price  of  electricity  for  lighting  from  6d.  to 
5Jd.  per  unit. 

Hale. — With  reference  to  the  request  for  a  supply  of 
current  to  this  parish,  the  Aldershot  Urban  Council  has  decided 
that  under  present  conditions,  it  cannot  undertake  to  supply  out- 
side the  town.  When  new  plant  is  installed,  the  Council  will  be 
prepared  to  receive  applications  from  Hale. 

Halifax.— Loan  Sanction.— The  Corporation  has  been 
snooessful  in  obtaining  the  sanction  of  the  L.G.B.  to  a  loan  of 
over  £20  000  for  the  purchase  of  a  new  turbo-generator  capable 
of  taking  the  whole  of  the  load,  the  existing  plant  being  only 
sufficient  for  the  present  demand,  so  that  any  breakdown  would 
seriously  affect  factories  employed  on  Government  work. 

II ford. —Plant  Extension.- The  Countil  has  applied 
to  theLGB.  fora  loan  of  £S58  for  the  provision  of  electricity 
generating  plant  in  association  with  the  refuse  destructor. 

Peice  Increase.— The  U.D.C.  has  increased  the  price  of  elec- 
tricity from  the  quarter  ending  September  29th  by  12j  per  cent. 

Reio-liley.- Plant  Extension.— As  the  result  of  nego- 
tiations\vith'the  L.G.B.  the  T.C.  has  received  the  Board's  consent 
to  the  whole  of  the  proposed  improvements  and  extensions  to  the 
existing  plant  at  the  electricity  works  (involving  an  expenditure 
of  some  £20,000)  being  proceeded  with.  The  Council  pointed  out 
that  it  would  not  be  able  to  meet  the  demand  for  electricity  unless 
the  extensions  were  carried  out,  and  the  slightest  accident  to  the 
plant  might  lead  to  a  stoppage  of  work  in  those  local  factories  and 
workshops  which  were  dependent  upon  electrical  energy  for  their 
lighting  and  power. 

Leio-h.— Annual  PtEPORT.— There  was  a  profit  of  £250 
on  the  electricity  undertaking  for  the  past  year,  as  against  £1,150 
in  19U. 

London.— Battersea.—Linking-Up  Scheme.— With 

further  reference  to  the  negotiations  for  linking  up  the  electricity 
StakfSs  of  Batteisea  Fulham  and  Hammersmith,  the  Elec- 
tricfty  Committee  reports  that  the  Hammersmith  B.C.  has  decided 
not  to  enTer  into  the  proposed  agreements  unil  it  has  obtained 
"auction  for  the  necessary  loan.  Under  the  circumstances,  and 
havine  regard  to  the  urgency  of  the  matter,  an  agreement  has  been 
entered  "nto  between  the  Battersea  and  I^ulham  Borough  Councils 
onl^  The  agreement  has  been  submitted  to,  and  approved  by,  the 
B  of  T  and  the  L  C.C.  The  Committee  reports  that  in  agreement 
with  L  Fulham  Council,  it  has  accepted  the  tender  of  Messrs 
W  T  Henley's  for  carrying  out  the  work  of  connecting  the  two 

"°PMctiTcKElsK-In  vfew'o/circumstances  due  to  the  war,  and 
thrScrease  in  the  cost  of  production,  the  Committee  reconamends 
that  a  charge  of  10  per  cent,  be  added  to  the  accounts  for  the 
^n^olv  of  electrical  energy,  as  from  the  date  of  the  next  readings 
o?Tie  meters  the  altered  ;=hargeB  not  to  apply  to  cases  in  respect 

SHORKDITCH.     .a»«  departments  for  the  12  months  ended 

Z'cV'mtt:  sh^r^reduXn  of  income  of  the  electricity 
raaroa  ^i""  '»  „oin7  »=  comoared  with  last  year.  Notwith- 
S  nT?he°redt  id"  icle  thfgross  profitis  lessby  only  £1,371 
nnHri^^he  vear  £4  909  has  been  contributed  from  revenue  (reserve 
S  t^waC4i^l  expenditure,  the  total  contribution  for  the 
two  vewrbeing  £5,768.  After  meeting  loan  and  interest  charges 
^d  SlowaLtB,'the  surplus.  £1,609,  pins  £120  brou^^^^^ 
U  disposed  of  as  foUowa  :-Transferred  '.°  5«^^"\^"°^„',f '^^^^ 
to  change  of  pressure  account,  £137  ;  carried  f""^^""^;.  f ^f^^J,"^ 
net  o^st  of  the  destructor  is  greater  this  year  owing  to  the  difficulty 
of  dSng  of  the  clinker  residue  and  the  allowance  to  men  on 
^tive  aervfce  The  electrical  energy  generated  by  the  destructor 
Counted  to  589,244  units,  for  which  the  electricity  department 
paid  £1,095,  in  addition  to  £300  for  stand-by. 

Lowestoft.— The  T.C.  has  offered  to  supply  current  to 
the  new  works  of  Maconochie  Bros,  at  the  usual  standard  charges 
h  firm  to  pay  5  per  cent,  on  the  capital  outlay  required  for  the 
supply,  and  to  enter  into  an  agreement  for  a  term  of  years  equal 
to  the  term  of  repayment  of  any  necessary  loan  allowed  by  the  L.G.B. 
The  prospective  capital  outlay  is  £2,.'J00. 

The  borough  accountant  reports  that  there  will  be  a  considerable 
deficiency  on  the  electric  lighting  undertaking  for  the  current  year. 
In  an  ordinary  year  the  Council  pays  to  the  undertaking  for  public 
lighting  £2,550.  It  is  now  suggested  that  the  Council  should  pay 
a  sum  equal  to  the  sinking  fund  and  interest,  namely,  £850,  and  a 
further  £1,500  towards  the  deficiency. 

Lj-minffton.  —  Street  Lighting.  —  By  arrangement 
with' the  E.L.  and  Power  Co.  the  public  lighting  account  for  the 
past  quarter  (owing  to  restricted  lighting)  has  been  reduced  from 
£72  to  £47.    None  of  the  lamps  were  lit  during  the  period  named. 

Newport  (Mon.)— Loan  Application.— Several  Com- 
mittees of  the  T.C.  have  notified  increases  in  the  estimates  of  ex- 
penditure. The  largest  net  increase  is  that  of  £760  for  street 
lighting.  The  ordinary  lighting  service  is  being  maintained, 
and  provision  has  to  be  made  to  meet  the  increased  cost.  The 
L.G.B.  and  the  Treasury  are  to  be  approached  with  a  view  to 
obtaining  their  approval  for  the  proposed  acquisition  of  a  site,  and 
the  raising  of  a  loan  for  a  sub-station  for  the  PUlgwenlly  area, 
where  the  demands  for  supply  are  constantly  increasing. 


Kawtenstall.  — The  boiler  house  of  the  electricity 
station  has  now  been  completed  and  all  the  new  plant  is  running. 
Certain  minor  additions  are  to  be  made. 

SliefBeld.  —  Plant  Extensions.— iThe  i'  L.Ci.B.  has 
sanctioned  the  borrowing  of  £lu,500  for  the  installation  of 
electric  plant.  A  special  sub-committee  has  been  appointed  with 
power  to  take  any  steps  that  may  be  necessary  to  expedite  the 
completion  of  the  buildings  at  Neepsend  and  to  purchase  any 
necessary  plant,  so  as  to  enable  the  extension  to  be  completed 
without  avoidable  delay.  Mains  are  to  be  extended,  at  a  cost  of 
about  £15,424.  Of  this  sum  £13,000  will  be  spent  on  a  new 
extra-high-pressure  feeder  from  the  Neepsend  power  house  to 
Brightside  Lane.  The  Electricity  Supply  Committee  has  accepted 
the  revised  schedule  of  prices  for  cables  submitted  by  Messrp.  W.  T. 
Glover  &  Co.,  Ltd.  The  Finance  Consultation  Committee  has 
approved  a  supplementary  estimate  of  £20,000  for  expenditure  on 
mains  extensions  for  the  financial  year  ending  March  25th  last. 
The  money  is  part  of  £75,000  for  which  a  formal  sanction  of  the 
L.G.B.  was  granted  in  September,  1914.  At  a  recent  meeting  of 
the  City  Finance  Committee  it  was  reported  that  owing  to  heavy 
demand  for  power  supply  for  war  work  it  was  necessary  that  addi- 
tional machinery  should  be  purchased  for  the  electric  supply 
department,  at  an  estimated  cost  of  £100,000,  and  that  the  Govern- 
ment had  given  an  assurance  that  the  Corporation  would  be 
indemnified  against  any  loss.  The  Committee  approved  the  pro- 
posed expenditure,  and  of  the  plant  being  ordered  forthwith. 

So  uthend-on-Sea.— Price  Increase.— Arrangements 
are  to  be  made  for  reducing  the  amount  of  electricity  supplied  by 
prepayment  meters,  so  that  the  charge  shall  work  out  at  the  'rate 
of  6d.  per  unit.  The  alteration  will  come  into  force  on  October 
24th  The  Electric  Lighting  Committee  is  unable  to  agree  to  the 
request  of  the  contractors  for  the  supply  of  coal  for  an  increase  of 
4d  per  ton  for  cartage,  but  is  prepared  to  pay,  during  the  period  ot 
the  war,  or  during  the  term  of  the  present  contract  (whichever 
may  be  the  shorter)  the  sum  of  2d.  per  ton  over  the  contract  rate. 
The  Committee  recommends  the  Council  to  authorise  the  elec- 
trical engineer  to  purchase  lathes  and  drills  for  use  at  the  works, 
at  a  total  approximate  cost  of  £388. 

^t  reft  .—After  several  months'  delay  the  electric  light- 
ing scheme  has  been  completed,  and  the  electric  lighting  of  the 
streets  was  commenced  on  Friday  last  week. 

Snrbiton.— The  London  Gazette  contains  notice  of  the 
proposed  transfer  of  electric  lighting  powers  from  the  U.D.C.  to 
Messrs.  Callender's  Cable  and  Construction  Co.,  Ltd. 

Swindon.— Price  Increase.- The  T.C.  has  increased 

the  price  of  electricity  as  under,  as  from  October  1st  —Lighting, 
12i  per  cent.,  or  id.  per  unit ;  power,  12i  per  cent.  ;  public  light- 
ing 10  per  cent.  ;  tramways,  10  per  cent.  ;  heating  and  cookmg, 
^  d  per  unit.  To  meet  the  demand  for  power  for  the  new  factory 
of  Messrs  Gundry,  a  new  main  is  to  be  laid,  the  estimated  cost 
being  £340  underground,  and  £231  overhead.  The  B.  of  T.  is  to 
be  asked  to  sanction  the  latter. 

Taunton.— Price  Increase.  —  The  Electricity  Com- 
mittee recently  reported  that  it  had  carefully  considered  the  terms 
of  the  agreement  with  the  Tramways  Co.  for  the  supply  of  elec- 
tricity and  being  satisfied  that  they  were  favourable  to  the  Cor- 
poration, saw  no  reason  for  variation.  With  regard  to  the  charges 
for  energy  to  other  consumers,  the  Committee  recommended  that 
an  advance  of  15  per  cent,  be  made  for  lighting  and  for  electricity 
used  for  cooking,  heating  and  motive  power.  The  lighting  in- 
crease includes  a  10  per  cent,  advance  recently  made.  It  will 
nroduce  an  additional  revenue  of  over  £1  000  and  save  the  under- 
taking from  being  worked  at  a  loss.  The  Council  approved  the 
recommendations. 

TTiieniontli.— The  Electricity  Committee  proposes  to 
reduce  the  rent  of  outside  lamps  by  50  per  cent.,  and  a  similar  re- 
duction is  proposed  to  be  made  in  cases  where  a  charge  is  imposed 
for  wiring  which  has  been  provided  by  the  department.  The 
electrical  engineer  has  reported  as  to  the  application  for  a  reduc- 
tion in  price  for  electricity  supplied  to  kinema  theatres,  but  the 
Committee  has  deferred  consideration  of  the  matter  untU  the 
accounts  of  the  past  year  have  been  submitted.  Some  time  ago 
the  Council  agreed  to  a  request  of  the  Newcastle  Electric  Supply  Co. 
that  the  bulk  supply  should  be  metered  with  three-phase  meters. 
The  company  have  since  written  stating  that  they  wish  to  replace 
the  existing  meters  by  new  ones,  at  a  cost  of  £131,  half  of  which 
would  be  payable  by  the  Corporation.  The  electrical  engineer  has 
been  empowered  to  arrange  accordingly. 

Wbitstable.— Street  Lighting.— Restricted  lighting 
has  led  to  differences  between  the  U.D.C.  and  the  E.L.  Co.  The 
latter  after  takin<;  counsel's  opinion  on  the  agreement,  asks  the 
Council  to  pay  £2  103.  per  lamp,  so  as  to  save  the  cost  of  arbi- 
tration. The  Council,  on  the  other  hand,  puts  forward  the  opi°;on 
of  Mr.  McCardie  that  under  the  Defence  of  the  Realm  Act  the 
contract  is  void.  The  Councilhas  decided  to  submit  to  the  se^e- 
tary  of  the  company  a  letter  from  Mr.  McKenne,  upon  which  Mr. 
McCardie  bases  his  opinion. 

York.— Loan  Sanction.— The  T.C.  has  received  sanc- 
tion from  the  Treasury  and  L.G.B.  for  the  following  works  :- 
Cooling  plant,  £3,426  ;  electric  plant  extensions,  £15,936  ;  motor 
omnibuses,  £5,530 ;  garage  and  boosters  for  omnibuses,  £h60  ; 
tramway  extensions,  £21,350, 
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TRAMWAY  and  RAILWAY  NOTES. 

■\iistralia.— The  Queensland  Minister  of  IJailways 
stated  in  the  Legrislative  Aaeembly  that  14  railway  stations  were 
supplied  with  electric  ligrht  by  the  Tramway  Co.  The  total  cost 
was  £2,;)80,  but  that  price  included  the  cost  of  enerjry  for  the 
Roma  Street  workshops,  printing:  office,  electric  cranes,  \;c.  The 
Commissioners'  Roma  Street  scheme  provided  for  an  up-to-date 
electric  plant  which  would  not  only  provide  the  necessary  motive 
power,  but  light  up  all  the  stations  within  a  10-mile  radius  of  the 
General  Post  Office.— Teji/icrs. 

The  New  South  Wales  Government  tramway  returns  for  the 
year  ended  Jane  30th  g-ive  the  following  figures : — Earnings, 
£1,986,060  (increase  £51,8!I6)  ;  working  expenses,  £1,611,886 
(decrease  £:.7,747)  ;  passengers,  i'89,282,845  (decrease  21,309,853)  ; 
lines  open,  2I9J  miles  (increase  7iJ  miles). 

Ayr. — Annual    Accounts. — Owing    to    the    lessened 

summer  traffic  the  revenue  of  the  Corporation  tramways  last  year 
was  £1,39l'  less  than  in  1914,  and  the  working  expenses  increased 
by  £300.  There  was  a  deficit  on  the  year's  working  of  £351, 
which  has  been  taken  from  the  reserve  fund,  which  now  stands  at 
£4,648. 

Continental. — Itaj.y. — The  litigation  pending  between 
the  Societa  Varesina  per  Imprese  Elettriche  and  the  State 
Domainal  Administration  relating  to  the  ownership  of  the  Lake  of 
Ghirla  has  ended,  temporarily  at  least,  against  the  Societa.  The 
Sooieta  works  the  Varese-GhirlaLuino  line  by  electric  power  gene- 
rated by  water  drawn  from  the  Lake,  having  acquired  its  title  from 
a  certain  reputed  owner  named  Ghisolfi.  The  Court  of  Appeal 
hold  that  the  Sacieta  has  not  made  clear  its  case,  pending  which 
it  will  have  to  pay  the  dues  demanded  by  the  Demanio.  The 
ownership  of  the  Lake  of  Ghirla,  therefore,  still  remains  unsettled, 
and  the  only  resort  of  the  Varesina  Society  is  to  carry  the  question 
before  the  highest  Court  at  Rome. 

The  Societa  Roma-Nord,  which  works  the  Roma-Civitacastellana 
tramway  and  the  Civitacastellana-^'iterbo  electric  railway,  has 
received  permission  from  the  Superior  Council  of  Public  Works  to 
electrify  the  former  section  of  its  system. 

Glasg'OW. — The  receipts  of  the  Corporation  tramways 
for  last  week  were  over  £i3,000,  the  highest  total  reached  in  the 
history  of  the  undertaking  ;  the  number  of  passengers  carried 
exceeded  seven  millions.  Over  800  women  conductors  are  now 
employed  on  the  tramcars. 

Lowestoft.  —  The  borough  accountant  reports  that  the 
estimated  loss  on  the  Corporation  tramways  for  the  year  ending 
the  30th  inst,  is  £2,700,  and  recommends  that  £1,000  of  this  be 
provided  for  in  the  borough  rate.  The  total  tramway  takings 
amounted  to  £8,415,  as  against  £10,318  for  the  corresponding 
period  last  year. — Enste.rn  Daily  Press. 

Manchester. — About  a  dozen  additional  women  con- 
ductors have  been  appointed,  and  it  is  expscted  that  the  two 
women  conductors  now  working,  who  have  previously  been  con- 
nected with  the  office  staff,  will  be  able  to  render  useful  service  in 
helping  to  train  the  new-comers.  In  Salford  about  70  women 
conductors  are  now  employed. 

Rawten.srall.— Female     Labour.  —  The    Tramways 

Committee  of  the  Corporation  is  inviting  applications  from  women 
for  positions  as  conductors  on  the  electric  cars  on  the  same  terms 
and  conditions  as  men,  but  for  the  period  of  the  war  only. 

Southenil-oii-Nea.— The  electrical  engineer  reports  that 
steps  have  been  taken  to  prevent,  as  far  as  possible,  sparking  taking 
place  on  the  overhead  equipment  of  the  tramways.  Authority 
has  been  given  ti  engage  women  as  conductors  if  any  difficulty  is 
experienced  in  obtaining  suitable  men  for  the  positions.  In  view 
of  the  difficulty  of  collecting  fares  during  the  period  of  restricted 
lighting,  bull's-eye  lamps  are  to  be  purchased  for  the  use  of  con- 
ductors, at  an  aj)proximate  cost  of  2s.  i>d.  each. 

I'ruK'uay. — A  project  for  the  establishment  of  an  elec- 
tric tramway  system  in  the  town  of  Paysandu  has  been  included 
by  the  Uruguayan  Government  in  the  agenda  for  the  present 
special  Parliamentary  period. 


TELEGRAPH  and  TELEPHONE  NOTES. 

Coco.s  Island.— The  local  superintendent  of  the  Eastern 
Kxtensicn  Co.  (Mr.  A.  II.  Skottowe)  reports  that  the  wirelefs 
station  at  Cocoj  Uland,  which  was  destroyed  by  the  Gorman  cruiser 
Kinileii,  in  now  again  in  full  working  order. 

Loiiir-IHsfance    Iplepliony.— One      of    the    special 

features  of  the  Electrical  Exhibition  which  is  to  be  held  in  New 
York  next  month  will  ho  a  Keries  of  demonstrationH  of  the  work- 
ing of  the  new  transcontinental  telephone  line  biitwcen  New 
York  and  Sin  Francisco.  A  demonstration  hall,  similar  to  that  at 
the  Panama-Pacific  Exhibition  in  tbo  latter  city,  is  to  be  erected  in 
(irand  Central  Palace,  New  York,  and  all  the  !.'.".•  neats  nro  to  be 
provided  with  receivers,  bo  that  the  two  audiences-  one  in  Now 
York  and  one  in  San  Ffanoisoo— may  listen  to  grootings  from  oaoh 


other.  In  considering  the  practicability  of  carrying  on  the 
demonstrations,  it  was  discovered  that  the  difference  in  time 
between  the  two  places  would  be  no  hindrance  to  the  scheme. 
Thus,  simultaneously  with  the  first  daily  demonstration  in  San 
Francisco,  at  1 1  o'clock  in  the  morning,  the  early  afternoon 
audience  will  have  assembled  in  New  York,  demonstrations  then 
being  held  every  hour  afterwards  up  to  5.30  p.m.  at  the  western 
terminus  of  the  line,  and  up  to  8.30  p.m.  at  the  eastern.  The 
commercial  toll  rate  for  three  minutes' use  of  the  trans- continental 
line  is  $2-J  (£4  lis.  8d.),  so  that  the  value  represented  by  the 
use  of  the  line  for  the  ten  days  of  the  Exhibition  is  approxi- 
mately £LVilO.  Both  in  New  York  and  in  San  Francisco  a  lecturer 
will  explain  by  the  aid  of  moving  pictures  the  construction  and 
the  electrical  and  mechanical  features  of  the  line. 

Telegraph  and  Teleplione  Tariffs.— The  new  Budget 

contains  important  changes  in  the  charges  for  telegraph  and 
telephone  services.  Private  telegrams  will  bear  an  addition  of 
3d.  per  telegram  ;  the  inland  Press  telegram  tariff  is  raised  from 
Is.  to  2s.  6d.  per  100  words  (night)  or  75  words  (day)  for  first 
address,  and  the  copying  fee  is  raised  from  2d.  to  8d.  per  100  (or  75) 
words  for  every  address  after  the  first. 

The  "unlimited"  telephone  rate  is  raised  from  £17  to  £20  per 
annum  in  London,  and  from  £10  to  £12  in  the  provinces  (new 
subscribers  cannot  obtain  the  flat  rate  at  all).  Two-party  lines 
will  pay  £7  10s.,  and  four-party  lines  £5  per  annum.  The  trunk 
service  fees  are  raised  by  33;i  per  cent,  all  round  (except  Id.  and 
2d.  fees,  which  become  2d.  and  3d.  respectively).  Call  office  fees 
are  increased  from  2d.  to  3d.  in  London,  and  from  Id.  to  2d.  in  the 
Provinces. 

The  new  tariffs  will  probably  come  into  force  on  November  Ist, 
191-., 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Australia.— Sydney.— October  25th.  Six  electrically- 
operated  wharf  capstans,  for  the  Sydney  Harbour  Trust.  Forms  of 
tender  from  the  Bngineer-in-Chief,  Harbour  Trust  Offices,  Circular 
Quay.' 

October  25th.  For  the  Commonwealth  Department  of  Defence 
(Navy  Office).  Supply,  delivery  and  erection  of  power-station 
plant  and  equipment  for  the  Commonwealth  Naval  Dockyard, 
Sydney.* 

January  12th.  N.S.W.  Railway  and  Tramways  Department. 
Two  water-tube  boilers,  each  8,000  sq.  ft.  heating  surface 
complete  with  eoonomisers,  superheaters  and  chimney  staok, 
for  the  Zira  Street  power  house,  Newcastle.  Particulars,  Electrical 
Engineer's  Office,  Gl,  Hunter  Street,  Sydney. — Specification  (No. 
468),  203,  each.— 7;'«(/<^/'.s'. 

City  Council.  An  Australian  newspaper  for  August  2nd 
stated  that  tenders  would  shortly  be  invited  for  the  following  : — 
Linemen's  hand  carts  ;  10,000-volt  outdoor  type  line  switches  ; 
contact  and  suspension  gears  ;  transformer  kiosks  ;  33,000-volt 
outdoor  transformers  and  switchgear  ;  time  switches. 

VicTOUiA — December  Uth.  P.M.G.  F.ir  delivery  in  all  States, 
18,(;70  common-battery  wall  pattern  telephones,  manufactured  ii 
Australia.     Sahfd.  No.  1  264. 

Victorian  Railways.  — January  5th,  1916.  Installation  of 
automatic  sprinklers  and  thermostats  at  Jolimont  car-shed.  Chief 
Storekeeper,  Railway  Offices,  Spencer  Street,  Melbourne. 

Dnndee. — September  27th.  Heating  and  ventilating  the 
City  Hall  Buildings,  Dundee.     Mr.  Jas.  Thomson,  City  Architect. 

E.\eter. — September  27th.  Corporation.  Three,  six  or 
twelve  months'  supply  of  steam  (washed  bean  or  pea)  coal,  for 
the  Electricity   Works.     Mr.  II.  Lloyd  Parry,  Town  Clerk. 

lieiji'liley. — September  27th.  About  12,000  tons  of 
small  slack  for  Electricity  Department.  H.  Webber,  Borongh 
Electrical  Engineer  and  Tramways  Manager. 

lilverpool. — September  2.Mh.  Kiectrical  sundries  for 
three  month-i  for  the  Toxteth  Park  B.  of  G.  Mr.  H.  A.  Jamee, 
Clerk,  15,  High  Park  Street. 

London. —  II. M.    Omick    or    Wokks. —  October    Isfc. 

Repair    of    incandescent  electric  lamps.      See  "Official   Notices" 
September  17th. 

L.C.C. — Oatober  5th.  Heating  and  ventilating  installation  at 
Charlton  Tram  Hapot.  Speoifioation,  kc.  (£1  Is.),  from  Super- 
intendent Architect's  Department,  Aldine  House,  Bedford  St„  W.C. 

Manclioster.  September  :U)th.  The  liancashire  and 
Yorkshire  Railway  Co,  12  months'  supply  of  various  stores.  Mr. 
Waring,  Stores  Department,  Osborne  Street,  Manchester. 

September  27th.  Corporation  Tramways.  Two  light  motor- 
driven  parcel  delivery  vans.  Spooifioations,  .Vo.,  from  Mr.  J.M. 
MoElroy,  General  Manager. 

I\<'W    //oaland.  —  Duneiun.  —  November    3rd.      City 

Council.  Insulated  and  bare  oop{ier  wire  for  a  period  of  two  years.* 
November  3rd.    Duncdin  City  Council  ;  one  3,000-v»lt  regulator,' 


Vol.77.    No.  1,974,  September  24,  1915.]  THE     ELECTRICAL     REVIEW. 


408 


Siiltbrd.— October  4th.  20,000  pairs  of  carbons  for  the 
electricity  department.    See  "Official  Notices  "  to-day. 

Sliai)S:hai, —  September  2',ith.  e.h.t.  switchgear,  static 
transformers,  and  underground  cables  for  22,000  v.,  for  the 
Municipal  Council.     See  "  Official  Notices  "  August  27th, 

South  Africa. — JoHAXJi^EsuiTRo. — October  9th.  Mani- 
cipal  Council.  Water-purifying  plant  with  a  capacity  of  7.'),000 
gallons  per  24  hours,  for  the  generating  station.* 

Spain. — The  municipal  authorities  of  Yillarrasa  (Province 
of  Huelva)  have  just  invited  tenders  for  the  concession  for  the 
electric  lighting  of  the  town  during  a  period  of  ten  years. 

Warriiio-toii.— September  28th.  Twelve  months' supply 
of  earthenware  conduit,  for  the  Electricity  Department.  See  "Offi- 
cial Notices"  September  17th. 

Speoifications  for  the  items  marked  *  can  be  seen  at  the  Board 
of  Trade  Commercial  Intelligence  Branch  in  London. 


CLOSED. 

Australia. — The  following  contracts  have  been  placed  : — " 


Railway  Depart^ment. 
Low-tension  cnbles,  bare  :  Item  1,  19/14  8.W.G.,  Is.  2}d.  per  lb. ;  item  2, 

19/12,  Is.  ajd.  per  lb. :  item  3,  ruliherinsulateil  7/16,  £ii  15s.  per  mile  ; 

item  4,  do.,  19/18,  £13  2s.  per  mile:  item  6,  do.,  19/16,  f  123  per  mile  ; 

item  6,  do.,  19/14,  £181  per  mile  ;  item  7,  do.,  87/13,  ;e424  per  mile.— 

W.  T.  Henley's  Telegraph  Works  Co.,  Ltd. 
Low-tension  cables,  bare  :  Item  1,  19/12  S.W.G.,  Is.  2?d.  per  lb. ;  item  2. 

37/14,  Is.  2!;d.  per  lb. ;  item  3,  37/12,  Is.  2^3.  per  lb.-  British  Insulated 

and  Helsby  Cables,  Ltd. 
Re-arrangement  and  relaying  cables  near  Montague  Railway  Station  in 

connection  with  the  erection  of  new  shipping  shed,  ±'700. — Mell)OurnG 

Electric  Supply  Co.,  Ijia.—AuslraUati  ilininfi  Stnmlard. 

Victorian  State  Coal  Mine. 

Resistance  wire,  at  rates.— W.  T.  Henley's  Telegi-aph  Works  Co.,  Ltd. 

The  Electric  Lighting  Committee   of    the    Sydney   Municipal 

Council    recommends    that    the    tender    of     Standard    Waygood 

Hercules,  Ltd.,  for  3:'., 000- volt  switchgear  be  accepted  for  all  items 

but  lightning  arresters  for  the  equipment  of  new  sub-stations. 

6,000.volt  transformer  panels,  f97  each;  33,000-volt  do.,  t239each;  33,000- 
volt  incoming  feeder  panels,  t'255  each  ;  33,000  volt  outgoing  overhead 
feeder  panels,  i'302  each;  415-volt  transformer  panels,  £221  each; 
415- volt  summation  panels.  £67  each. 

Also  that  the  following  additional  lamps  and  compensators  re- 
quired for  public  lighting  be  obtained  under  existing  contracts  : — 
From  the  British  General  Electric  Co.— 10,000  EOc.p.  vacuum  lamps,  £713  ; 

2,500100-c,p.  do.,  £312. 
From  the  Australian   General   Electric  Co.— 1,000  7i0watt  nitre  lamps, 

■240  v.,  £1,487;  1,000  500-watt  do.,  £1,224:  600  SCO-watt  do.,  £625. 
1,000  7c0-watt  nitro  lamps,  45  v.,  £962 ;  1,000  600-watt  do.,  £662. 
350  lanterns,  £1,137  :  100  spare  reflectors,  £130. 

200  compensators,  750-watt,  45  v.,  £340;  150  compensators,  500-watt,  45  v., 
f'J'JS. 
The  Melbourne  City  Council   has  accepted  the  tender  of  the 
British  Westinghouse  Electric   and    Manufacturing   Co.,    for  one 
1,500-KW.  rotary  converter  with  transformer,  at  £4,.".62. — Tc/uiers. 

Bcxhill-on-Sea. — The  T.C.  has  accepted  the  tender  of 
Myres,  Rose  &  Co.,  for  1,000  tons  of  coal  for  the  Electricity  Works, 
at  £1  6s.  3d,  per  ton. 

Bury. — An  offer  by  Messrs.  Drake  &  Gorham,  agents 
for  Eiison  Accumulators,  Ltd.,  to  supply  on  trial  an  electric  motor 
cleanser  has  been  accepted  by  the  Cleansing  Committee,  who  have 
given  instructions  for  a  suitable  body  to  ha  made  at  the  Town's 
Yard. 

Governmeut  Contracts. — List  of  new  contracts  for 

August,  191. ■). 

War  Office. 
Distribution  boards.— Kartret  Engineering  Co. 
Electric  cables  and  wire,— Callender's  Cable  and  Construction  Co  ,  Ltd. ; 

General  Electric  Co.;  Liverpool  Electric  Co.,  Ltd. 
Galvanometers.— W.  G.  Pye  &  Co. ;    Walter's  Electrical  Manufacturing 

Co.,  Ltd. 
Generators.- Phoenix  Manufacturing  Co.,  Ltd. 

lolectric  lamps.— General  Electric  Co.,  Ltd. ;  Siemens  Dynamo  Works,  Ltd. 
Motors  and  dynamos. — El-ctric  Construction  Co.,  Ltd. ;  Electric  Ordnance 

and  Accessories  Co. ;  Mawdsleys,  Ltd. 
Switchboards.- Ferguson,  Pailin  &  Co. 
Rubber  tape. — Ancoats  Vale  Rubber  Co.,  Ltd. ;  Hooper's  Telegraph  and 

India-Rubher  Works,  Ltd. ;  J.  G.  Ingram  4  Son  ;  uhas.  Macintosh  and 

Co.,  Ltd. 
Iron  and  steel  wire.— W.  Bain  &  Co  :  Dorman,  Long  &  Co  ,  Ltd  ;  Cleve- 
land  Wire  Mills;  Thos.   Evans  ct  Co.,    Ltd.;  Richard  Johnson  and 

Nephew,  Ltd. ;  Lancashire  Wire  Co.,  Ltd. ;  London  Electric  Wire  Co. 

and  Smith's  Ltd. ;  Recess  Screws,  Ltd. ;  J.  Rigby  &  Sons,  Ltd. ;  Rylands 

Bros.,  Ltd.;  Shropshire  Iron  C'i.,  Ltd.;    Siemens  Bros.  *  Co.,  Ltd.: 

D.  P.  Taylor  &  Co. ;  Whitecross  Co.,  Ltd. 
Electrical  work,  Richmond  Camp.— Cox-Walkers,  Ltd. 
Mechanical  stokers,  R.A.F.,  South  Farnborough.— Underfeed  Stoker  Co., 

Ltd. 

Cro\\n  Agfnts  for  the  Colonies. 
Aerial  Telephone, Cable.— Connolly  Bros.,  Ltd. 

India  Office,  Store  Department. 
Wireless  telegraph  apparatus.- Marconi  Wireless  Telegraph  Co. 

Cable.— Callender's  Cable  and    Construction   Co..   Ltd.;    Shropshire 

Iron  Co.;  Pirelli  General  Cable  Works,  Ltd.;  W.  T.  Glover  a  Co., 

Ltd. 
Copper  plates. — T.  Bolton  iV  Sons. 
Fans.-  bilectromotors,  Ltd. 
Standards.— Siemens  Brothers  &  Co. 
Teleplione  sets. — General  Electric  Co. 

Office  of  Works. 
Electrically  driven  pumps,  St.  James'  Park.— The  Reeis  Rotutbo  Wfg.  Co., 

Ltd. 

Post  Office. 
Telephone  apparatus.— British  L.  M.  Ericsson  Mfg.  Co.,  Ltd.;  Phienix 

Telephone  and  Electric  Works,  Ltd.;  Siemens  Bros.  ^  Co.,  Ltd, 
Battery  boyes,    British  L.  M.  Ericsson  Mtg,  Co.,  Ltd. 


Telephone  Cable.— W.  T.  Henley's  Telegraph  Works,  Ltd. ;  Johnson  and 

Phillips,  Ltd.  J  Union  Cable  Co. 
Arc  lamp  carbons. — General  Electric  Co.,  Ltd. 
Dry  cells.— SiemenB  Bros,  i*  Co.,  Ltd. 
l-oclanchi^  cells.- Siemens  liros.  &  Co..  Ltd. 
Opal  shades.— Benjamin  Electric  Co.,  Ltd. 
Electric  lighting,  Studd  Street  Stores  Extension.- G.  E.  Taylor  ,4  Co. 

(lireat  Variiioiitli. — The  T.C.  has  accepted  the  following 
tenders  for  the  Electricity  and  Tramways  Department : — 

1,000  tons  half-inch  slack  and  500  tons  hard  steam  coal.— ('leaves  ft  Co.i 

London. 
Overcoats,  £1  9s.  each  ;  inspectors'  do,,  £2  each.— Hazel  &  ( 'o. 
Motor  axle   grease,  i'17,  aod  graphite  grciise,  £17  10s.  rer  ton.— Stern, 

Sonnobcirn  oil  Co.,  Ltd. 

The  Council  has  declined  to  entertain  the  request  of  the  British 
Thomson-Houston  Co.,  Ltd.,  for  their  contract  price  of  cable  to  be 
increased  from  £711  to  £90  per  mile  on  account  of  the  increased 
cost  of  labour  and  material. 

I.ondoii. — Messrs.  Pope's  Electric  Lamp  Co.,  Ltd.,  have 
secured  orders  for  several  thousands  of  lamps,  both  carbon  and 
metal  filament,  from  both  the  Admiralty  and  the  War  Oflice,  and 
also  from  H.M.  Office  of  Works. 

The  Metropolitan  Water  Board  has  accepted  the  offer  of  the 
Maxim  Lamp  Works,  Ltd.,  to  continue,  for  a  further  period  of  six 
months  their  contract  for  the  supply  of  metallic  filament  lamps  at 
existing  prices.  The  offer  of  the  British  Insulated  and  Helsby 
Cables,  Ltd.,  to  continue,  for  a  similar  period,  the  supply  of  tapes 
at  the  same  price  for  one  item,  and  at  a  .5  per  cent,  increase  on 
two  items,  has  also  been  accepted. 

The  "Z"  Electric  Lamp  Manufacturing  Co.,  Ltd.,  and  Reduced, 
has  been  awarded  by  H.M.  Office  of  Works  the  contract  for  12 
months'  supply  of  "  Z  "  drawn  wire  metal  filament  lamps. 

Beemondsey. — The  B.C.  Electricity  Committee  has  accepted  the 
tender  of  Messrs.  Myers,  Rose  i:  Co.,  Ltd.,  and  Messrs.  A.  Usher  and 
Co.,  for  S,000  tons  of  Shipley  nuts,  at  2ls.  lid.  per  ton,  and  5,000 
tons  of  Bolsover  nutty  slack,  at  ISs.  9d.  per  ton,  respectively.  The 
electrical  engineer  has  been  authorised  to  purchase  for  experi- 
mental purposes  about  25  tons  of  coke  breeze  at  123.  4d.  per  ton. 

The  L.C.C.  has  received  the  following  tenders  for  installing 
electric  light  at  the  Winchester  Street  School,  Finsbury  : — 

Napier.  Kimber.  Ltd.  (accept«di      £104 

.\lphaMaQufac;uriogCo H6 

Automobile  and  Electrical  Equipment  Co 192 

A.  Hawkins  &  Sons 165 

Tredegars,  Ltd 172 

Titan  Lift  Co.,  Ltd.         | 181 

G.  Weston  &  Sons,  Ltd 233 

T.  W.  Vaughan  &  Co.  (1914)  Ltd S12 

Lowestoft.— The  tender  of  Messrs.  Hadfields  has  been 
accepted  for  the  supply  of  12  rolled  steel  car  axles,  at  £3  10a.  each. 

Slifffield. — The  Tramways  Committee  recommends  the 
acceptance  of  the  tender  of  Messrs.  C.  Macintosh  A;  Co.,  for  the 
supply  of  .300  winter  hats  for  women  conductors,  at  28,  3Jd.  each. 


FORTHCOMING    EVENTS. 


Iron  and  Steel  Institute.— Friday,  September  21th.  At  the  Institution  of 
Civil  Engineers,  L'jndon.  Autumn  meeting.  For  particulars  see  0*^' 
"  Notes,"  September  3i-d  p.  308. 

Municipal  Tramways  Association.— Friday,  September  24th.  At  11  8.m. 
At  the  Surveyors'  losoituGion,  Great  George  Street,  S.W,  Annual  Con- 
ference concludes. 

Association  of  Supervising  Electricians.— Tuesday,  September  2Sth.  At 
8  pm.  At  rtt.  Briie'H  Institute,  Bride's  Lane,  E.u.  Presidential  Address 
by  Mr.  A.  H.  Dykes. 

Salford  Technical  and  Engineering  Association —Saturday,  October  2nd. 
At  7  p.m.  Ao  Royal  Tecnnical  Institute,  Peel  Purk,  Paper  on  "The 
Wonders  of  Coal,"  by  Mr.  G.  R.  Kew. 


NOTES. 

Apiioiiitmeiits  Vacant.— Assistant  engineer  (£2  10s.), 
linesman  jointer  (£2  lOs.),  fitter  drivers  (£2  lOi.),  fitters  (£2), 
wiremeu  (£2),  engine  drivers  (£1  lOs.),  switchboard  attendant 
(£1  .")3  ),  district  electrical  and  mechanical  eugineers  (.£3  5s.  to  £4), 
for  War  Departmeat,  Southern  Command,  for  military  hutment 
camps  ;  overhead  wireman  for  Ramsbottom  U.D.C.  railless  traction 
system;  switchboard  attendant  (328.  lid.l  for  Plymouth  Corpora- 
tion ;  switchboard  attendant  for  Derby  Electricity  Supply  Depart- 
ment.    Particulars  are  given  in  our  advertisement  pages. 

Poisoiiinn-  ill  Storage  Battery  Makinu'. — The  results 

of  an  investigation  into  the  five  principal  lead  stoiage  battery 
factories  in  America  are  given  in  a  bulletin  recently  issued  by  the 
Bureau  of  Labour  Sta'ietics  of  the  U.S.A.  Department  of  Labour. 
The  inquiry  was  carried  out  in  order  to  diecover  the  dangers  of 
lead  poisoning  incurred  by  the  workers,  and  discloeed  the  fact 
that  about  18  per  cent,  of  .'Vmerican  storage  battery  workers 
suffer  from  lead  poisoning  in  some  form,  as  against  only  1  per 
cent,  in  Germany  and  about  3  per  cent,  in  Eogland.  The  report 
states  that  the  difference  is  due  to  lack  of  care  on  the  part  of  the 
workmen  and  to  neglect  of  factory  sanitation.  In  addition  to  the 
details  of  the  American  industry,  the  bulletin  gives  particulars  of 
the  measures  taken  to  safeguard  workers  in  the  storage  battery 
industry  in  England,  France  and  Germany. 

The  returns  of  the  Home  Office  show  that  in  the  eight  months 
ended  August,  191.5,  there  were  4!  cases  of  lead  poisoning  in 
English  electric  accumulator  works,  as  compared  with  30  in  the 
coiresponding  period  of  1914. 
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Natlii'matical  dotation.  —  A  leaflet  recently  issued 
by  the  London  Mathematical  Society,  containing:  a  number  of 
snggreBtiona  for  notation  and  printinfr,  deals  with  a  Bohject  of  very 
material  importance  to  publishers  of  scientific  and  technical 
literature.  Those  who  are  not  cicely  connected  with  the  art  of 
printing  probably  have  no  conception  of  the  difficulties  which 
confront  the  cnmpoEitor  who  is  called  upon  to  set  up  an  expression 

Buoh  ap,  <".'/.,  f  ',  and  they  would  be  surprised  to  learn  that  by 
writiner  it  in  the  form  £-"•'■•,  they  remove  nine- tenths  of  the 
diflSculty,  without  in  the  least  interferine  with  the  meaning  or 
lucidity  of  the  expresBion.  At  the  same  time  they  greatly  increase 
the  reliability  of  the  reproduction,  for  in  the  latter  case  there  is 
far  less  tendency  for  the  type  to  slip  or  draw  out  ;  mathematical 
composition  is  notoriously  liable  to  errors  in  printing,  not  only  on 
account  of  its  inherent  peculiarities,  but  also  because  of  the 
mechanical  difficulty  in  securing  the  type  in  place.  We  therefore 
heartily  welcome  the  circular  above-mentioned,  in  our  own 
interests  as  well  as  those  of  our  readers.  We  have  long  made  a 
practice  of  rearranging  formuhv  and  equations  in  accordance  with 
the  methods  which  are  advocated  by  the  Society,  but  we  should 
very  much  prefer  that  authors  would  adopt  these  methods  in  the 
first  instance,  in  order  to  avoid  unneoeesary  labour  and  reduce  the 
risk  of  error.  The  principal  points  to  be  borne  in  mind  are  the 
following  : — Horizontal  bars  in  fractions,  or  over  a  group  of 
symbols,  should  be  avoided  ;  the  solidus  (slanting  line)  and 
parentheses  should  be  used  instead.  Where,  however,  equations 
are  printed  in  separate  lines  and  not  in  the  body  of  the  text,  there 
is  lees  objection  to  the  use  of  horizontal  bars.  Dots  and  bars  over 
or  under  letters  should  not  be  need  ;  they  may  follow  the  letters, 
or  accents  may  be  used,  without  disadvantage.  There  is  no 
objection  to  indices,  suffixes,  c&c.  The  following  brief  set  of 
examples  illustrates  these  points — which,  of  course,  relate  only  to 
MS3.  intended  for  composition  :  — 


Instead  of 


Via  , 


P  + 


V-1 


r  3 ,  !_"+_. 


Always  write 
VlS,  1/n/3  or  2-;.  v/  (fl/J) 
or  (.all//,  i 

V  («./"   +    h.r   +   <■>  or 
(,,,,•2    +    ,,,.    +  ,3: 

n  («  -(-  n  («  +  2), 

(.«  +  1)  :..'■',/■' 

I  ia  +  h\  («   4-  /,)/,., 
1>  +  h'l 


-  +-     y  + 


r  +  i. 


■f- 


-jr 


It  will  be  noted  that  fractions  in  cunimon  «.vc,  such  as  i,  J,  :|,  may 
be  used  freely  as  here  shown,  but  others  such  as  17/25  should  be 
written  with  the  solidus. 

The  Secretary  of  the  London  Mathematical  Society,  Dr. 
T.  J.  I'a.  Bromwich,  informs  us  that  the  Society  is  willing  to 
supply  a  limited  number  of  copies  of  this  very  welcome  circular 
on  application. 

Liiiiitatioii  of  Profits. — The  following  notice  appeared 

in  the  Londmi  Gazette  on  Tuesday  ; — 

Monitions  of  War  Act,  1915. 
5  and  G  Geo.  6,  Ch.  64. 

Notice  is  hereby  given  under  the  Rules  Publication  Act,  I8'.I3,  that  it  is  pro- 
posed by  the  Minister  of  Munitions,  after  the  expiration  of  at  least  40  days 
from  this  date,  in  pureuance  of  the  powers  conferred  upon  him  by  Sec.  5,  8ub- 
Beo.  4,  of  the  Munitions  of  War  Act,  1915,  and  every  other  power  enabling  him 
on  that  behalf,  to  issue  Rules  with  respect  to  the  limitation  of  Profits  of  a 
Controlled  Estalilishment. 

Draft  copies  of  the  said  Rules  can  be  obtained  in  the  interval  at  the  office  of 
(be  Minister  of  Munitions. 

The  Electronietalliirgy  of  /inc.  —  The  electro- 
metallurgy of  zinc  has  for  many  years  been  jiractised  successfully 
at  the  works  of  Messrs.  Brunner,  Mond  4;  Co.,  Ltd.,  at  Winnington, 
where  spelter  guaranteed  9!i  95  per  cent.  'An  is  produced  by  the 
Iloepfner  process.  The  deterrents  to  the  production  of  zinc  by 
eleotrometallurgical  methods  have  been  three — namely  :  (I)  Diffi- 
culty in  obtaining  a  dense,  coherent  deposit  of  zinc  on  the 
cathodes ;  (2)  large  consumption  of  energy  required  for  the 
decomposition  of  the  zinc  compounds  availalile  for  commercial 
electrolysis,  no  matter  whether  it  be  the  sulphate,  the  chloride,  or 
an  alkaline  zincate ;  and  (3)  the  difficulty  in  dissolving  a  fair 
proportion  of  the  zinc  of  the  ore. 

The  first  difficulty  was  mastered  years  ago,  and  recent  workers 
in  this  lield  have  had  no  trouble  in  obtaining  satisfactory  cathode 
deposits.  The  second  difficulty  has  limited  the  electrometallurgy 
of  zinc  to  places  where  the  anode  reaction  may  be  caused  to  serve 
a  useful  purpose,  as  at  Winnington.  The  third  difficulty  is 
common  to  all  zino  hydrometallurgical  prooeRses,  and  refers  to  the 
formation  of  zinc  ferrite  in  the  roasting  of  the  ore,  zinc  ferrite 
being  insoluble,  or  difficultly  soluble,  in  most  agents  that  are  com- 
meroially  available.  For  this  reason  a  roasted  zino  ore  may  give 
up  only  1,0  per  oent.  of  its  zino  even  to  fairly  strong  sulphurio 
acid. 

Recent  work  in  zino  eli^ctrometallurgy  has  been  done  at  Trail, 
B.C.,  and  at  Bully  Ilill,  Oal.  It  is  intimated  that  one  or  both  of 
these  plants  is  shortly  going  to  ofTnr  electrolytic  zino  in  the 
market.  The  Anaconda  Oo.  has  also  token  up  this  problem  in  an 
experimental  way. —  Chemical  Tradf  Juunutl. 


iSwiss  Electro-Metallurgy  and  French  Connections, 

Early  in  1914  a  draft  agreement  was  in  course  of  negotiation 
between  the  Swiss  Socie'o  Electrom^'aUurgique  Paul  Girod,  of 
Neuenbnrg,  and  the  well-known  French  firm  of  Schneider  k.  Co., 
of  Creusot,  whereby  the  two  undertakings  would  have  been 
brought  into  intimate  association,  and  the  capital  of  the  former 
reduced  from  £480,000  to  £96  000,  and  then  increased  to  £200,000. 
The  outbreak  of  war,  however,  prevented  the  conclusion  of  the 
agreement,  as  the  financial  institutions  connected  with  the  Swiss 
company  were  unwilling  to  proceed  with  the  proposed  issue  of 
shares  and  debentures.  At  the  ordinary  meeting  of  the  company 
held  in  June,  1916,  the  wish  was  expressed  that  the  draft  agree- 
ment should  be  rejected,  and  a  resolution  to  this  eflfect  was 
adopted  at  a  further  meeting  held  at  the  beginning  of 
September.  It  was  pointed  out  that,  as  drafted,  the  agreement 
was  no  longer  in  the  interest  of  the  company  under  the  change  in 
circumstances,  but  that  the  rejection  did  not  necessarily  mean 
a  rupture  with  the  French  company,  as  the  Neuenburg  company 
was  still  open  to  a  fresh  proposal  of  a  more  favourable  nature. 
It  was  stated  that  the  French  subsidiary  company,  at  Ugine,  was 
exceptionally  well  employed  on  army  contracts,  and  its  working 
results  for  1915  will  presumably  enable  the  Girod  company,  which 
has  incurred  large  losses  in  the  past  five  years,  to  pay  off  almost 
all  its  liabilities.  The  directors  now  have  a  free  hand  for  taking 
advantage  of  the  present  more  favotirable  eituation  for  placing 
the  undertaking  on  a  firmer  basis,  either  by  securing  a  conneotion 
with  another  company  or  otherwise. 

Charffins:  Electric  Vehicle  Batteries. — The  Electric 

Vehicle  Committee  has  issued  a  leaflet  of  notes  for  the  guidance  of 
persons  who  wish  to  make  arrangements  for  charging  the  batteries 
of  electric  vehicles.  In  the  case  of  a  small  equipment  for  charging 
one  or  two  cars,  where  D  c.  is  available  at  a  pressure  not  exceeding 
260  volts,  it  is  recommended  that  the  charging  voltage  be  regu- 
lated by  resistances,  to  avoid  the  cost  of  installing  a  motor- 
generator — except  where  the  supply  is  on  the  three-wire  system 
at  220  volts  and  upwards,  in  which  case  the  power  must  be 
derived  from  the  outers  only,  and  a  motor-generator  is  preferable. 
Larger  equipments  should  be  provided  with  motor-generators,  but 
where  the  supply  is  at  220  volts,  two-wire,  a  balancer  is  more 
economical  than  a  motor-generator.  With  A.c.  supply  either  a 
motor-generator  or  a  mercury  arc  rectifier  is  necessary.  Pre- 
cautions to  protect  the  attendant  from  shook  from  the  switchgear 
are  outlined,  and  the  equipment  recommended  for  the  charging 
board  is  specified  ;  three-core  "  cab-tire  "  sheathed  cable  is  recom- 
mended for  connection  with  the  batteries. 

'file  Bu(l»et  and  Business. — We  suppose  that  in  all 

business  houses  since  Tuesday  last  a  good  deal  of  thought  has 
been  given  to  the  various  ways  in  which  the  new  taxes  will  affect 
our  commercial  and  industrial  operations.  The  abandonment  of 
the  id.  postage  rate  will  probably  tell  somewhat  heavily  upon 
the  operations  of  most  trading  firms,  but  in  the  case  of  publicity 
departments,  which  send  out  thousands,  and  perhaps  hundreds  of 
thousands  of  printed  circulars  and  price  lists  in  the  course  of  a  few 
months,  it  wiU  lead  to  a  serious  re-consideration  of  the  old  question 
of  circulars  r.  trade  Press  advertising.  The  businees  manager,  or  in 
cases  the  publicity  manager,  will  have  to  bear  in  mind  that  his 
circulars  will  now  cost  him  an  additional  4 Is.  8d.  per  1,000  for 
postage.  The  experience  of  all  of  us,  whether  in  business  or  home 
affairs  is  that  large  numbers  of  id.  circulars  reach  the 
"  W.  P.  B."  unopened — in  some  cases  they  never  reach  the  right 
hands  at  all.  "  I  don't  want  to  be  bothered  with  circulars  '.  "  When 
the  head  of  the  house  is  away  from  home,  he  wants  everything 
sent  on  "  except,  of  course,  any  circulars  that  come."  If  office  waste- 
paper  baskets  and  kitchen  cupboards  could  talk  they  would  a  pretty 
tale  unfold.  It  will  be  such  considerations  as  these  that  will 
weigh  with  those  who  want  to  adopt  the  most  efficient,  because 
the  most  direct,  and  the  most  permanent  way  of  reaching  the  eyes 
of  buyers.  Of  course  the  same  arguments  really  apply  in  the 
ordinary  case  of  lists  sent  to  foreign  countries— indeed,  more  so, 
for  we  suppose  there  is  not  an  office  list  of  adilresees  that  covers 
all  the  readers  of  a  well-circulated  and  widely-read  journal  that 
finds  its  way  into  all  corners  of  the  globe.  But  just  now  in  con- 
nection with  the  Budget  the  argument  comes  with  particular 
force  for  home  purposes.  The  printed  advertisement  appearing  in 
a  trade  journal  is  not  thrown  into  the  waste-paper  basket  ;  on  the 
contrary,  it  is  often  handed  over  to  a  second  or  a  third  party,  and 
even  then  does  not  reach  the  flames  it  is  filed  away  for  referenoe 
because,  in  a  sense,  it  is  an  up-to-date  directory  as  well  as  a 
literary  production.  The  cost  of  producing  price  lists,  paper, 
printing,  &o.,  are  like  everything  else  higher  in  consoquenoe  of  the 
war,  and  when  one  adds  the  new  postage  burden,  the  economy  of 
advertising,  considered  both  per  thousand  impressions  and  on  the 
point  of  efficiency,  ia  very  substantial.  Of  course  these  are  all  the 
most  obvious  of  truths,  and  they  would  hardly  need  restating  now 
wore  it  not  espcntial  in  all  business  departments  to-day  to  obviate 
waste  wherever  possible. 

Kusslan  McKel. — A  note  in  the  Xnroifi  Vremi/a  says 
that  a  report  recently  issued  on  nickel  ore  deposits  in  Russia  shows 
that  three  such  deposits  have  long  been  known  to  exist  in  the 
Urals  ;  but  they  were  poor,  containing  but  2  to  4  \mx  oent.  of  the 
metal,  and  therefore  at  the  low  prices  onoo  ruling  the  ore  was  not 
extracted.  But  when  these  deposits  came  into  the  hands  of  strong 
financial  groups  their  exploitation  was  begun.  At  present,  the 
Revdinsk  factories  are  smelting  alwut  ilOD  poods  of  crude  nickel 
per  annum,  with  M>  per  cent,  metal  content.  Additional  effort* 
are  being  made  to  discover  nickel  in  the  Urals  area. 
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Rifle  Club  Shoot. — An  interesting  shoot  was  decided 
on  Saturday  last  between  the  EUswan  Rifle  Club  and  a  team  from 
the  British  Thomson-Houston.  A  good  muster  was  present,  and 
the  resalt  was  as  shown  below  : — 

10  Shots  at  2.5  Yards. 


Ediswah  Team. 

B.T.I 

I.  Team. 

1st 

2nd 

Ist 

2nd 

Totals. 

shoot,  slnot 

Totals 

E,  Winterrtiod   92 

98 

190 

■  Redfern  (2)    . . 

81 

78 

161 

8.  Smith        . .    88 

92 

18) 

(I)     ■• 

71 

82 

163 

—   Harrington    8il 

87 

17f) 

Bu,h    . . 

W.  Golding  . .     87 

87 

174 

Dunton 

67 

65 

E.  Ralph        . .     83 

8i) 

17  i 

Abel     .. 

T.  C.  Black  . .     78 

90 

168 

Burton  . 

31 

A.    J.  Corbett    85 

77 

16Q 

Butcher 

81 

54 

KS 

A.  E.  Davis   . .    72 

85 

167 
1,379 

1  Gowan.. 

960 

•  Winners  ot  ailv 

er  SP50 

ns  presented  by  Edison  Rill 

Club. 

1  Winners  of  wooden  spoons,  suitably  illumiaated  for  the  o 

caai 

on. 

Ediswan 

1.379 

Average 

,  86'18 

B.T.H., 

90) 

II 

Mr.  Elliott  (Ediswan  joint  sales  manajrer)  was  in  the  chair, 
supported  by  Messrs.  Child,  Packenham  and  Cooke.  Mr.  Abel,  on 
behalf  of  the  B.T.H.  Co.,  responded  to  Mr.  Elliott's  welcome. 
Messrs.  Anderton  (Eiiswan)  and  Abel  (B.T.H),  were  captains,  and 
the  place  of  official  scorer  was  filled  by  Mr.  W.  B.  Clarke. 

Australia  on  Tariffs  and  Trade  "Capturing."— 

The  Syd/iPi/  Mormng  Herald,  on  July  30th,  published  an  article 
stating  that  the  tariff  which  was  introduced  in  Desember  last, 
but  was  never  before  the  Federal  Parliament  for  discussion,  would 
not  be  considered  by  that  body  until  next  year.  The  feeling  is 
that  the  time  is  inopportune  for  discussion.  Toward  the  end  of 
its  article  our  contemporary  says  :  — 

"  All  classes  of  traders  are  greatly  disappointed  with  the  steps 
taken  by  BrilJish  manufacturers  to  capture  Germany's  lost  trade. 
In  almost  every  instance  the  tariff  gives  preference  to  Great 
Britain,  and  that  being  the  case,  it  is  thought  the  British  manu- 
facturers might  reasonably  have  been  expected  to  make  an 
endeavour  to  secure  some  of  the  orders  which  were  previously 
placed  with  Germany.  But  it  is  complained  that  so  far  no  effort 
in  that  direction  his  been  made,  and  that,  instead  of  the  Empire 
deriving  any  banefit  from  the  war,  as  regards  new  trade,  the 
American  and  Japanese  have  stepped  in,  and  are  capturing  the 
market  for  all  those  goods  which,  prior  to  the  outbreak  of  war, 
came  from  Germany,  Japanese  exporters,  in  particular,  are  show- 
ing great  activity,  and  are  straining  every  nerve  to  secure  the 
Australian  trade.     And  in  many  cases  they  have  succeeded." 

In  the  next  day's  issue  of  the  same  paper  the  secretary  of  the 
Association  of  British  Manufacturers  replied  to  the  criticism  as 
follows  : — 

"  You  make  no  mention  of  the  numerous  handicaps  to  which 
British  industry  is  subject  at  present.  These  may  be  summarised 
roughly  as  :  (1)  Shortage  of  labour  through  enlistment  with  the 
Colours  ;  (2)  shortage  of  supplies  of  raw  material  ;  (3)  shortage  of 
shipping  tonnage  ;  (4)  Admiralty  and  War  Office  contracts  taking 
precedence  over  private  orders. 

"  A  review  of  the  various  journals  published  in  the  United 
Kingdom  which  are  available  here  suffices  to  explain  the  position. 
As  long  as  the  Mother  Country  is  engaged  in  a  life-and-death 
struggle  with  her  enemies,  the  capturing  of  enemy  trade,  important 
though  it  be,  must  be  relegated  to  a  second  place.  But  to  say  that 
British  manufacturers  have  made  '  no  effort '  to  capture  enemy 
trade  is  unjust  ;  the  writer  of  your  article  is  apparently  unaware 
that  there  has  been  held  in  London  a  Trade  Fair  organised  by  the 
Board  of  Trade,  and  that,  as  the  result  of  this,  satisfactory  busi- 
ness is  being  done  by  British  firms  making  goods  which  take  the 
place  of  those  manufactured  by  the  enemy.  Since  the  beginning 
of  the  war  the  British  Trade  Commissioner  in  Australia  has 
succeeded  in  placing  many  Australian  firms  in  touch  with  sources 
of  supply,  of  which  they  were  previously  unaware,  and  much 
business  formerly  done  with  enemy  countries  has  been  diverted  to 
the  United  Kingdom,  notwithstanding  the  handicaps  before 
mentioned." 

Institution   and   Lecture  Notes.— Association    of 

Superyising  Electricians.  —  This  Association  commences  its 
second  season  on  Tuesday,  September  28th,  at  8  p.m.,  at  St.  Bride's 
Institute,  EC.  The  presidential  address  will  be  given  by  Mr.  A.  H. 
Dykes,  A.M.I.C.E.  The  following  programme  has  been  arranged 
for  the  ensuing  season  :  — 

Tueeday,  September  28th,  1915.— Presidentiil  address  by  Mr.  A.  H.  Dykes. 
,         Notember  2nd.— Paper  on  "  Aooamula'.ors,"  by  Mr.  R.  Rankin. 

December  14th.— Paper  on  "  Electric  fjitls."  by  Mr.  H.  Marryat. 
„        January  nth,  1916.— Half-yearly  meeting    and    informal    dis- 

„        Febrnary  28th.— Paper  on  "  Illuminating  Engineering,"  by  Mr. 

L.  Gaster. 
„        April  3rd.— Paper  on  "  A.c.  Motors,"  by  Mr.  H.  C.  E.  Jacoby. 
„        May  15th.— Paper  on  "  Notes  on  Electrical  Work  in  Large  Bnild- 

ines,"  by  Mr.  F.  C.  Raphael. 
,,         June  26th.— Annual  general  meeting. 
Society  of  EDgineers.— On  Monday,  October  4th,  at  the  Sur- 
veyors'Institution.  Great  George  Street,  S.W.,  a  paper  on  "Law 
and  Eagiaeering,"  is  to  be  read  by  Mr.  S.  G.  Turner. 

British  Science  Guild.— Owing  to  the  urgent  need  of  scientific 
organisation,  the  Guild  has  decided  to  publish  a  Jimrnul,  of  which 
the  first  number  has  come  to  hand  ;  it  contains  a  full  report  of  the 
annual  meeting,  held  on  July  1st,  at  which  an  address  was 
delivered  by  Six  William  Ramsay  on  "The  National  Orgranisation 
of  Science. " 


Nottingham  Society  of  Engineers.— The  annual  meeting  is 
to  ibe  held  at  the  Welbeck  Hotel,  Nottingham,  on  Wednesday, 
October  Gth,  with  M^jor  W.  E.  Walker,  the  president,  in  the  chair. 
A  syllabus  of  lectures  is  being  arranged  for  the  1916-16  session. 

Patents  and  Alien  Enemies.— Application  has  been 

made  to  the  B.  of  T.  for  the  avoidance  or  suspension  of  patent 
No.  409/13,  granted  to  the  Maschinenfabrik  Aagsberg-Nurnberg 
A.6.,  for  cooling  internal-combustion  engines. 

Electricity  on  the  Soutli  African  Railway  System. 

— Mr.  W.  W.  Hoy,  general  manager  of  the  Union  of  South  Africa 
Railways  and  Harbours,  in  his  official  report  for  19U,  just  pub- 
lished, states  that  the  A  Iministration  had  in  contemplation  the 
electrification  of  certain  sections  of  the  railway,  and  a  decision 
had  been  arrived  at  to  obtain  the  services  of  an  eminent  consulting 
engineer  to  study  the  local  problems  and  conditions  on  the  spot, 
and  thereafter  submit  a  comprehensive  report.  "  Unfortunately 
the  condition  of  affairs  in  Europe  and  in  South  Africa  has 
necessitated  a  postponement  of  the  Administration's  proposals. 
The  matter  is  one,  however,  which  should  receive  early  attention 
after  the  cessation  of  hostUities."  ^  ^      ^u  .. 

On  the  subject  of  electric  light  and  power,  Mr.  Hoy  states  that 
electric  light  has  been  installed  at  a  number  of  stations  throughout 
the  system,  and  in  the  workshops  extensions  of  electrification 
schemes  have  been  put  in  hand.  All  the  Administration's  work- 
shops with  the  exception  of  those  at  East  London,  are  now 
entirely  electrically  equipped,  and  negotiations  are  proceeding  with 
the  East  London  municipality  for  obtaining  current  at  a  reasonable 
cost  A  new  agreement  has  been  concluded  with  the  Bloemfontein 
municipality  for  the  supply  of  current  for  power  and  lighting 
purposes.  The  developments  in  electrical  control  signalling,  adds 
Mr.  Hoyi  are  being  carefully  watched,  and  installations  are  being 
erected  at  various  busy  portions  of  the  line.  ,^  ,  ,,. 

As  regards  train  lighting,  the  general  manager  reports  that  the 
electric  lighting  of  coaches  has  been  satisfactorily  carried  out 
during  the  year,  and  a  considerable  amount  of  work  in  connection 
with  erection  and  charging  of  cells  has  been  done.  The  experi- 
ment commenced  in  1912  with  Elison  cells  for  block  tram  light- 
ing at  Cape  Town  for  suburban  service  having  proved  entirely 
successful,  is  being  generally  extended  in  the  Cape  suburban  area. 
In  1912  a  trial  was  also  made  with  the  Vickers  train  lighting 
system  'six  sets  being  fitted  to  main-line  stock.  The  trial  has 
proved'  fairly  satisfactory,  although  no  great  improvement 
over  other  systems  has  been  demonstrated.  A  further  six  sets 
have  also  been  ordered  for  equipping  certain  coaches  now  being 
erected  in  England.  One  equipment  was  also  purchased  from 
Messrs.  Mather  &  Piatt,  and  is  giving  satisfaction. 

Volunteer  Notes. — Engineering  Institutions'  Volun- 

TEEB  TbAININO  CORPS. —  

Company  Orders.— Qj  Lieut.-Ool.  C.  B.  Clay,  V.D.,  Commandant, 
for  week  commencing  September  27th,  1915  :— 

Drills,  6.30  to  7.30  ;  7.30  to  8.30  p.m. 

Monday,  September  2  7th.— Section  1,  Technical  ;  Section  3, 
Squad  signalling  class.  „     m    u   •     i      c-     i-        , 

Tuesday,   September   28th.— Section    2,    Technical;    Section  4 

Thi^fd'ay,   September  30th.— Section   3,   Technical ;  Section  1 
.r°irf°y',  October   1st.— Section  4,   Technical  ;  Section  2,  Squad 

"^&*«!-°ay,*October    2nd.— Company  Parade,  2.30   p.m.     Route 

march.  „  .tt 

3bd  Batt  (Old  Boys)  Centeal  London  Regiment  CVoldn- 
TEEBS).— Battalion  Orders  by  Colonel  S.  G.  Grant  (Officer  Com- 
manding), Thursday,  September  23rd,  1915  :— 

Week-end  Parafc.— Saturday  and  Sunday.— Bridgmg,  Bombmg 
and  Demonstrations  in  Field  Cookery.  ,  c..  x- 

Saturday.— The  Battalion  wUl  parade  at  Baker  Street  Station 
at  2  30  p  m.  and  proceed  by  train  to  Wembley  Park. 

Sunday  —7  a.m.,  ReveUlo  ;  10  a.m.,  Church  Parade  ;  10.20  a.m., 
Battalion  Parade  (Bridging,  Bombing  and  Field  Cooking  Demon- 
stration)  •  2  30  p.m..  Battalion  Parade  ;  Bridging  and  Bombing. 

]H,ig];etry  —There  will  be  no  Shooting  at  Acton  or  Bisley  on 
Saturday,  the  25th  inst.,  but  Acton  Range  will  be  open  on  Tuesday, 
the  28th  inst.,  and  there  will  be  Firing  at  both  Bisley  and  Acton 
Ranges  on  Saturday,  October  2nd.  .,j-,     .Aun 

A.  G.  JoiNEB,   Major  and  Adi/uta/ii,  O.B.O. 

Municipal  Tramways  Association  (Inc.).— Yester- 
day the  annual  conference  of  the  Association  was  opened  at  the 
Surveyors'  Institution,  Great  George  Street.  Alderman  H. 
Linsley  J.P.,  chairman  of  the  Salford  Corporation  Tramways 
Committee,  delivered  his  presidential  address,  in  the  course  of 
which  he  referred  to  some  of  the  work  done  by  the  Council  durmg 
the  past  year,  and  stated  that  the  capital  expended  on  municipal 
tramways  in  this  country  amounted  to  56  mUlions  sterlmg  ;  the 
employes  numbered  over  55,000,  and  of  these  over  in,000  had  given 
their  services  to  their  country,  while  many  of  them  had  la"i  down 
their  lives  or  suffered  from  wounds  in  the  war.  Others  had  left  the 
tramway  workshops  to  assist  in  producing  munitions  of  war  ihe 
drain  upon  the  population  of  industrial  districts  had  reBulted  m 
heavy  loss  of  income  by  many  tramway  undertakings,  and  the 
payment  of  allowances  to  men  who  had  enlisted  had  invoheda^ 
expenditure  of  £380,000  by  municipal  tramways  to  which  must  be 
added  the  cost  of  war  bonuses  and  other  extra  outlays  The  scarcity 
of  men  had  rendered  it  necessary  to  employ  female  labour,  and 
there  ware  already  more  than  1,700  women  aotmg  as  conductors  on 
municipal  tramways.  Upwards  of  £23,500  had  been  subscnbed  by 
tramcar  passengers  to  charitable  funds  connected  with  the  war. 
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A  disousBion  was  then  opened  by  Mr.  J.  Dalrymple,  jfeneral 
manager  of  the  Glasgow  tramways,  on  "Tramway  Labour 
Problems  as  Affected  by  the  War,"  and  in  the  afternoon  Mr.  A. 
Baker,  general  manager  of  the  Birmingham  tramways,  was  to  open 
a  discussion  on  "  Financial  Problems  as  Affecting  Tramways  During 
War-time."  To-day  the  Executive  Council  and  the  Managers' 
Section  will  meet,  and  afterwards  the  annual  business  meeting  will 
be  held. 

In(|iiiries. — A  correspondent  asks  for  the  name  of  an 
ironfounder  who  would  undertake  to  supply  small  electrical 
castingB.  Makers  of  "  Kingslead  Drying  Stoves  "  for  photo-prints 
are  asked  for. 


OUR    PERSONAL    COLUMN. 

TIte  Editors  incite  electrical  e7igineers,  whether  connected  with  the 
technical  or  tite  commercial  side  of  tlie  profession  and  industry, 
also  electric  tramway  and  railioay  officials,  to  keep  readers  of  the 
Electrical  Review  2>osted  as  to  their  movements. 


Ceutral  Station  Officials. — Mr.  Reginald  A.  Hatson, 

who  served  his  apprenticeship  at  the  Corporation  electricity 
works  at  Swindon,  has  been  granted  a  commission  in  the  Indian 
Reserve  of  Officers,  and  posted  to  the  Slst  Punjabis. 

The  Ilford  Electricity  Committee  proposes  to  grant  the  follow- 
ing increments  of  salary  : — Mr.  J.  R.  Wilson  (iirnt  charge  engi- 
neer"), £170  to  £175  ;  MR.  G.  E.  WILLIAMSON  (secon-i  charge 
engineer),  £140  to  £l."iO  (maximum i;  Me.  A.  Glazier  (third 
charge  engineer),  £135  to  £140  (maximum). 

Mr.  H.  Hooper,  senior  charge  engineer  at  the  Walthamstow 
electricity  works,  has  resigned  his  position.  It  is  proposed  to 
promote  Mr.  A.  R.  Manwarino,  switchboard  attendant,  to  fill  the 
vacancy,  at  a  salary  of  40s.  per  week,  rising  by  2s.  fid.  annually  to 
50s.  In  this  connection  the  Lighting  Committee  has  recommended 
the  U.D.C.  to  fix  wages  of  charge  engineers  at  45s.  per  week,  rising 
to  55s.  per  week  by  annual  increments  of  2b.  fid.,  and  the  salaries 
of  switchboard  attendants  at  358.  per  week,  rising  to  40s.  per  week 
by  annual  increments  of  2e.  Cd. 

Tramway  Officials.— Sergt.  M.  Rathbone,  formerly 

manager  of  the  Oldham,  Ashton  and  Hyde  tramways,  is  in  the 
trenches  with  the  King's  Royal  Rifles. 

General. — On  September  9th  the  staff  and  employes 
of  the  Koppee's  Coke  -  Oven  and  Bte-Product  Co.,  and 
COATES  &  Co.,  Sheffield,  engaged  on  the  new  coke-ovens  at 
Thrislington  Colliery,  West  Cornforth,  Durham,  held  a  smoking 
concert  at  which  Mr.  T.  M.  Craft,  chief  electrician,  was  presented 
with  a  timepiece  on  the  occasion  of  his  marriage.  Mrs.  Craft  was 
the  recipient  of  a  gold  brooch.  Mr.  J.  A.  Turner,  superintending 
engineer,  made  the  presentation. 

Having  fulfilled  his  engagement  with  the  Government  of  Burma, 
Me.  Harry  Nimmo  is  coming  home,  rhi  Malay  States,  China, 
Japan,  U.S.A.,  and  Canada,  for  a  holiday,  after  fij  years'  work  in 
Burma's  trying  climate. 

Me.  T.  p.  Brooax  has  been  appointed  chairman  of  the  Battersea 
B.C.  Electricity  Committee. 

Mb.  Oscar  John  Sparrow,  of  the  staff  of  the  Marconi  Co., 
Chelmsford,  who  was  married  on  September  11th  to  Miss  Ellen 
Barrow,  has  been  presented  by  his  coUeagnes  with  an  overmantel 
and  set  of  cutlery. 

The  many  friends  of  Mr.  Herbert  H.  Berry  (Berry,  Skinner 
and  Co.)  will  be  pleased  to  learn  that  he  has  now  returned  to  the 
office,  after  an  absence  of  nearly  18  months.  We  congratulate  Mr. 
Berry  on  his  recovery. 

Mr.  N.  C.  Baurett,  late  assistant  manager  of  the  British 
Prometheus  Co.,  has  been  appointed  to  a  similar  position  on  the 
staff  of  the  electrical  cooking  and  heating  department  of  Carron 
Co.,  Stirlingshire,  with  whom  he  has  now  taken  up  his  duties. 

The  7imrs  announces  that  the  Minister  of  Munitions  has 
appointed  Sir  Fekderick  Donaldson,  K.C.B.,  Chief  Superin- 
tendent (if  Ordnance  Factories,  to  act  for  the  time  being  as 
Technical  Adviser  to  the  Ministry.  In  the  meantime  arrange- 
ments have  been  made  for  Mr.  V.  L.  Raven,  chief  mechanical 
engineer  of  the  Xorth-Eastern  Railway,  whose  services  have  been 
temporarily  placed  at  the  disposal  of  the  Minister  of  Munitions 
by  the  board  of  directors,  to  perform  the  duties  of  Acting  Chief 
Superintendent  of  the  Royal  Ordnance  Factories,  Woolwich. 

Koll  of  lloiioiii'.— I'rivate  R.  ITowortu,  of  the  7th 
Battalion  Manchester  Uegimcnt,  has  bi>en  wounded  in  the  fighting 
atOallipoli.  He  was  employed  at  the  British  Westinghouse  Works, 
Trafford  I'ark. 

Private  Alukrt  E.  Roach,  formerly  employed  at  the  British 
Westinghoune  Works.  Trafford  Park,  who  has  been  killed  in  action 
at  the  Dardanelli'H,  where  he  was  serving  with  the  ,sth  Battalion 
Lancashire  Fnsiliers,  was  28  years  of  sge,  and  married. 

Corporal  (;ko.  E.  Broome,  of  the  f.th  Battalion  Miinchestor 
Regiment,  who  has  been  serving  at  the  Dirdanollep,  has  died  on 
board  ship  while  being  invalided  home.  Ho  was  20  years  of  sge, 
and  was  formerly  for  five  years  employed  in  the  offices  of  the 
ManchentiT  tramniiys  dopartmont. 

Sapper  GnKBMiAl.dii,  of  the  Royal  Engineers  formerly  in  the 
drawing  olllco  of  the  Salford  electricity  department,  is  reported  as 
missing.  He  went  to  Egypt  a  year  ago,  and  had  more  recently 
b3en  serving  at  the  Dardanelles. 


yaartermaster-Sergeant  T.  Bbierley,  47,  who  has  been  serving 
with  the  8th  Lancashire  Fusiliers  at  Oallipoli,  has  died  of  dysentery. 
He  was  employed  for  eleven  years  by  the  British  Westinghouse  Co. 

Private  Cyril  Jones,  of  the  8th  Lancashire  Fusiliers,  who  was 
formerly  employed  at  the  Central  Telephone  Co.'s  offices  in  Man- 
chester, has  l)een  killed  in  action. 

Private  A.  M.  DoiG,  of  the  6th  Battalion  Manchester  Regiment, 
who  figured  in  the  list  of  soldiers  awarded  the  U.C.M.  last  week, 
was  twice  wounded — the  second  time  with  fatal  results.  He  was 
25  years  of  age,  and  was  an  electrical  engineer  in  the  employ  of 
the  British  Westinghouse  Co.,  Trafford  Park. 

Private  B.  G.  Schofield,  of  Oldham,  who  has  been  serving 
with  the  10th  Manchester  Regiment,  is  officially  reported  missing. 
He  is  20  years  old,  and  was  formerly  employed  by  Messrs.  J.  P. 
Hall  &  Co.,  electrical  engineers,  Werneth,  Oldham. 

Private  Walter  Rimjieu,  of  the  1st  Manchester  Regiment,  a 
disabled  prisoner  of  war  from  Germany,  reached  his  home  at  Long 
Fold,  Swinton,  last  week.  Rimmer,  who  has  lost  his  right  foot, 
was  formerly  employed  by  the  Chloride  Electrical  Co.,  Clifton 
Junction. 

Private  W.  J.  Spencer,  of  the  7th  Battalion  Lancashire  Fusi- 
liers, fbrmerly  in  the  telegraph  department  of  the  Lancashire  and 
Yorkshire  Railway  Co.,  has  been  killed  at  Gallipoli. 

Sergt.  A.  E.  Irving,  an  employe  on  the  Burnley  Corporation 
Tramways,  has  not  only  been  granted  the  D.C.M.  for  gallantry  in 
Flanders,  but  he  has  received  the  Czar  of  Russia's  Medal  of  St. 
George  for  distinguished  service  in  the  field. 

Rifleman  J.  A.  Gii;L'.ons,  of  the  12th  Rifle  Brigade,  who  was 
engaged  in  the  West  Ham  electricity  department,  has  been 
wounded  in  a-^tion  in  Flanders,  and  is  in  hospital  at  Birmingham. 

Private  A.  Watson,  of  the  6th  Lines.  Regiment,  who  was  until 
his  enlistment  last  August  with  Messrs.  Cutting  Bros.,  electrical 
engineers,  Stamford,  has  been  wounded  at  the  Dardanelles. 

Widespread  sympathy  will  be  felt  with  Sir  Oliver  and  Lady 
Lodse  in  the  loss  of  their  youngest  son  who  has  been  killed  in  the 
Dirdanelles.  Second  Lieut.  Raymond  Lodge,  according  to  the 
Times,  was  26  years  of  age.  He  joined  the  South  Lancashire 
Regiment  shortly  after  the  outbreak  of  war.  He  went  through 
a  course  of  engineering  at  Birmingham  University,  and  had  been 
associated  with  the  firm  of  Lodge  Bros. 

Private  6.  S.  Martlew,  aged  19,  formerly  employed  at  the 
Atherton  generating  station  of  the  South  Lancashire  T'ramwaya  Co., 
has  been  wounded  while  serving  with  the  5th  Manchester 
Regiment. 

Rifleman  A.  N.  S.  Knight  (Rifle  Brigade),  whose  death  is 
reported  from  Flanders  as  having  occurred  on  July  30th,  was  a 
shift  engineer  at  the  Burton-upon-Trent  electricity  works.  He 
held  the  degreee  of  B.Sc,  and  was  trained  at  the  British  Electric 
Plant  Co.'s  works  at  Alloa.  Subsequently  he  was  at  Swansea,  and 
for  the  last  two  or  three  years  had  been  at  the  Burton-on-Trent 
works.  One  of  his  brothers  had  been  killed  at  the  Dardanelles, 
and  another  is  also  with  the  Forces. 

Sapper  Ernest  Jackson,  of  the  12th  Field  Company,  Royal 
Engineers,  has  been  awarded  the  D.C.M.  for  conspicuous  gallantry 
at  Hooge.  His  section  officer  was  with  a  bombing  party  some 
distance  in  front  of  the  trench  when  he  was  severely  wounded, 
and  an  N.C.O.  who  tried  to  bring  him  in  was  killed.  Sapper 
Jackson  left  the  trench  and  brought  in  the  wounded  officer,  and 
then  proceeded  with  the  bombing  party.  He  is  IS  years  old, 
and  before  he  enlisted  he  was  with  the  borough  electrical  engineer 
at  Preston. 

Lc. -Sergt.  Thomas  Cass,  of  the  6th  Battalion  King's  Own 
Yorkshire  Light  Infantry,  who  has  been  killed  in  action  in 
France,  was  employed  in  the  Highways  Department  of  the  Leeds 
city  tramways  undertaking  prior  to  enlisting  last  September. 

■Trooper  Osman  Karl  Fowler,  of  the  Royal  Gloucestershire 
Hussars,  has  been  killed  in  action  in  the  Dardanelles,  He  was  on 
the  staff'  of  the  Gloucester  Corporation  electricity  works,  and  pre- 
viously at  the  E.L.  works  at  Stratford-on-Avon. 

Obituary. — The  death  has  taken  place,  in  his  fifty-first 
year,  of  Mr.  Wm.  Thomas,  late  chief  inspector  of  the  West  Ham 
Corporation  tramways.  When  that  system  was  opened,  deceased, 
who  came  from  Liverpool,  drove  the  first  electric  car  in  the 
borough. 


NEW    COMPANIES    REQISTSRED. 

Staines  Projectile  Co.,  Ltd.  (141,584).— Tliis  company  was 

rcyislirud  un  .ScplcmlxT  l:llli,  with  a  capital  o(  ;t.'5.00fl  in  ^'1  sh.ucs,  to  lake 
over  (rom  P.  J.  Mitchell  thr  benefit  and  obliR.iliim  o(  ronlracts  secured  by 
him  from  the  War  Office  (or  the  mnnuf-icture  o(  shells.  So  long  at  Marconi's 
Wireless  TcleBrnph  Co.,  I.Kl.,  or  its  nominees,  hold  2,499  sh.ires  in  the  com- 
p.iny  the  e.ipital  shall  not  be  increased  without  the  consent  of  th.it  companv. 
Ihe  subscribers  (with  one  share  eacll)  an:  I".  ).  Mitchell.  Caslon  House. 
Westminster,  S.W.,  consullin>J  enflinccr;  II.  Shtiw,  Caxlon  liouse,  Wcst- 
minster,  S,W.,  cnginc<'r.  Private  company.  The  number  of  directors  is 
not  to  be  less  than  two  or  inofc  than  five;  the  first  are  II.  Clark,  H.  Shaw. 
I'.  J.  Mitchell,  E.  Cameron,  and  Capt.  A.  Simpson,  RE.  (all  pennonrnl, 
subject  to  holdinf;  500  shares).  Thi>  nbovc-montionrfl  company  has  the  right 
to  nominate  two  directors.  Qualification  of  nubsequenl  directors,  100  shares. 
Solicitors:   Johnsor,,   Weatherall   *■   Sturl,  7,   King's    Bench    Walk.    EC. 

Marsh  Bros.  (Electricians),  Ltd.  (141,563).— This  company 

was  registered  on  Seplrniher  l.llh.  with  a  capital  ol  /,'4,000  in  jC-l  shares,  to 
take  over  the  business  of  electrir.il  etigineers,  and  contractors  tor  and  dealers 
in  electrical  apparatus  and  appliances  carried  on  bv  II.  Uller  and  A.  I.lller 
at  Orchard  Place.  Sheirield.  as  Marsh  Uros.  The  subscribers  (with  one  share 
each)  are;  A.  Liller.  Oaklynn.  Dorc,  near  Shenield,  cashier;  K.  C.  Young. 
46,  IJank  Street,  Sheffield,  chartered  llccounlanl.  Private  company.  The 
number  of  directors  is  not  tn  be  less  than  two  or  more  than  five;  the  first 
are  not  named.  (Jualificniinn.  £im.  .Soliellor  :  K.  ].  NeWKm,  Melbourne 
rh.imber".  rnmhrljge  Street,   Sheffleld.     Reglsteretl   by  Joriinn  &  Sons,  Ltd., 

llfiT      ll,,„.  e,v     I    -.on,    W.C. 


Vol.  77.  No.  1,974,  sbptembbb  -21, 1916.]  THE    ELECTIUCAL    HEVIEW. 


407 


OFFICIAL  RETURNS  OF  ELECTRICAL 
COMPANIES. 


"  Cedes  "   Electric  Traction,    Ltd. — Particulars  of  ^64,000 

debentures,  iicated  August  ISih,  1015.  lilnl  pursuant  to  Section  93  (3)  of  the 
Companies  (Consolidation)  Act,  I'JOS,  the  amount  of  the  present  issue  being 
;^"3,UO0.      Pruperty    charged  :   Tiie  company's   property.     No  trustees. 

Renew   Electric   Lamp  Co.,  Ltd. — Etebenture,  dated  fiep- 

tember  9th,  1915,  to  secure  ;6500,  charged  on  company's  undertaking  and 
property,  present  and  future,  including  uncalled  capital.  Holder  :  H.  G. 
Kishentlen,   9",   Junction    Koad,  Holloway. 

Northallerton  Electric  Light  and  Power  Co.,  Ltd.  (59,301). 

—Capital,  £.«.50O  in  •2,'JOIi  pref.  sliarcs  of  ^'1  each  and  I'i.OOO  ord.  shares  of 
6s.  each.  Return  dated  Marcli  lOlh,  1!)15.  1,151  pref.  and  4.861  ord.  shares 
taken  up.  ;^*1  per  share  called  up  on  the  pref.  and  6s.  per  share  on  the  ord. ; 
;t2,609  6s.  paid.  Mortgages  and  charges :  ;66,400.  Return  of  allotments 
made  up  to  August  13lh,  1915,   shows   further  20  ord.   shares   allotted  for  cash. 

W.  S.  Jeal  and  Co.,  Ltd.— Particulars  of  ^£400  debentures, 

created  September  3rd.  1915,  filed  pursuant  to  Section  93  (3)  of  the  Companies 
(Consolidation)  Act,  1908,  the  whole  amount  being  now  issued.  Property 
charged  ;  The  company's  property,  present  and  future,  including  uncalled 
capital.     No   trustees. 

Drycells,   Ltd. — Particulars  of  ^62,000  debentures,  created 

September  3rd.  1915,  filed  pursuant  to  Section  93  (3)  of  the  Companies  (Con- 
solidation) .Act,  1908,  the  amount  of  the  present  issue  being  jCBOO.  Property 
charged :  The  company's  property,  present  and  future,  including  uncalled 
capital.    No  trustees. 

Brilliant  Sign  Co.  (1907),  Ltd. — A  memorandum  of  satis- 
faction in  full  on  September  9lh,  1915,  of  charge  dated  April  12th,  1912, 
securing  moneys   from  time   to   lime  advanced,  has  been  filed. 

Brisbane     Electric     Tramways     Investment     Co.,     Ltd. 

(67,853).— Capital.  ;£:975,000  in  £&  shares  (75,00U  pref.).  Return  dated  June 
9th,  1915.  All  shares  taken  up.  £i  per  share  called  up  on  30,024  ord.; 
.£:i50,120  paid;  ;£;824,880  considered  as  paid  on  75,000  pref.  and  89,976  ord. 
shares.     Mortgages   and  charges  :  ^'450.000. 

African    Direct   Telegraph    Co.,    Ltd.    (21,895).— Capital, 

;i:300,000  in  :,glO  shares.  Return  doled  June  23rd,  1915.  23,600  shares  taken 
up.     ;£:236,00O  paid.     Mortgages    and    charges  :   .Nil. 

Babcock  and  Wilcox,   Ltd.  (65,805).— Capital,  .£1,960,000 

il  £1  shares  (lOO.OOO  5  per  cent,  pref.,  200,000  5  per  cent,  second  pref.  and 
1,660,000  ord.).  Return  dated  May  l'2lh  (filed  June  24th),  1915.  100,000  6  per 
cent,  pref.,  178,356  5  per  cent,  second  pref.,  and  1,660,000  ord.  shares  taken 
"P  £1  per  share  called  up  on  360,000  ord.  and  178,356  5  per  cent,  second 
prcf.i  ;i;538,356  paid;  j£;i,4n0,000  considered  as  paid  on  100,000  6  per  cen£. 
pref.  and   1,.300,000  r.id.     Morlgages  and  charges  :   Nil. 


tnited  Electric  Car  Co.,  Ltd. 

Mr.  R.  B.  Barningham  presiding  recently  at  the  anuual  meet- 
ing of  this  company  said  that  the  yeoir  had  been  a  most  trying 
and  anxious  one,  the  outbreak  of  war  having  caused  practi- 
cally cessation  of  their  ordinary  trade.  Gorimrations  were 
not  ordering  new  cars,  and  some  for  which  they  had  tendered 
had  been  hung  up  iudctinitely.  During  the  year  they  had 
received  a  fair  amount  of  Government  work,  but  in  the  face 
of  keen  competition  the  prices  were  cut  very  tine  and  tho 
profit  was  very  small,  while  iu  .some  cases  thci.-,  would  be 
small  losses.  They  had  heard  tibout  Government  work  making 
fortunes,  but  that  had  not  been  tlicir  experience  so  far.  Large 
numbers  of  firms,  having  had  their  normal  trade  held  up, 
were  only  too  glad  to  cut  in  low  for  Government  work  to  keep 
their  men  together;  for  the  same  reason,  they  themselves 
would  endeavour  to  get  as  much  work  as  possible.  Since  the 
outbreak  of  war  130  cmploytSs  (about  'i")  per  cent.)  had  joined 
the  Army.  The  result  of  the  year's  working  was  a  net  profit 
of  jE8,55'2,  a  decrease  of  £7,500  as  compared  with  last  year. 
They  regretted  that  they  were  unable  to  pay  a  dividend  on 
the  ordinary  shares  this  time,  but  under  all  the  circumstances 
the  result  was  a  favourable  one.  The  depreciation  and  general 
reserve  was  now  over  £27,000,  an  increase  of  £'20,000  in  four 
yeai's.  It  was  a  marvellous  tribute  to  the  stability  of  English 
finance  and  commerce  and  the  wisdom  of  the  authorities  and 
banking  institutions  of-  this  country  that  after  thirteen  months 
of  war  there  had  been  no  panic  or  financial  disaster,  although 
there  must  have  been  many  losses.  Nobody  could  tell  what 
was  going  to  be  the  end  of  aU  this  enormous  war  wastage  and 
unremunerative  expenditure.  It  was  bound  to  cripple  the 
country's  trade  and  finance  tor  years  to  come.  They  had  suffi- 
cient work,  chiefly  from  the  Government,  to  keep  their  present 
staff  going  for  the  next  few  months,  but  the  outlook  could 
not  be  called  a  bright  one. 
The  report  was  adopted. 


Shawiuig'iin  Mater  and  Power  Co.  —  The  directors 

announce  a  dividend'  of  li  per  cent,  on  the  common  stock  for  the 
quarter  ending  September  30th, 

Globe  Telearaph  and  Trust  Co.,  Ltd.— The  directors 

anuonnce  a  (irBt  interim  dividend  of  28,  per  share,  free  of  income- 
tax,  on  the  ordinary  shares. 


CITY  NOTES. 


STOCKS    AND    SHARES. 


Halifax  and  Beriiiudas  Cable  Co.,  Ltd. 

At  the  annual  meeting  held  on  the  l(3th  inst.,  at  33,  Old  Broad 
Street,  E.G.,  the  directors  reiwrted  that  the  net  result  of 
working  for  the  year  ended  June  3<Jth,  191.5,  was  an  available 
balance  of  £10,679,  as  compared  with  £10,188  for  the  previous 
year.  An  interim  dividend  of  3  per  cent.,  free  of  income  tax, 
had  already  been  paid,  and  it  was  now  projwsed  to  make  a 
further  equal  payment,  free  of  income  tax,  leaving  £7,679  to 
be  caiTied  forward.  The  balance  to  credit  of  revenue  account, 
which  was  last  year  £11,459,  has  been  debited  with  £1,500 
applied  to  dividend,  and  with  £7,589  expended  in  repairs  and 
renewals  during  the  year,  and  credited  with  £7,679  surplus 
revenue  of  the  past  year,  and  it  now  stands  at  £10,049. 
During  the  year  the  company's  cable  has  been  interrupted  on 
three  occasions — by  a  fishing  boat's  anchor,  by  a.  dredger, 
and  finally  by  chafing  in  deep  water,  where  it  was  found  to 
be  in  good  mechanical  condition.  The  expenditure  oil  repairs 
has  consequently  been  very  heavy.  The  £7,589  mentioned  in 
the  previous  paragraph  was  the  cost  of  the  first,  second,  and 
part  of  the  third  interruption.  The  balance  of  the  cost  of  the 
third  accitJent  has  not  yet  been  ascertained.  The  shareholders 
were  asked  to  approve  the  establishment  of  a  pension  scheme 
foi-  the  staff  m  accordance  with  the  details  of  a  plan  sub- 
mitted to  the  meeting. 


Direct  We.st  India  Cable  Co.,  Ltd. 

-\t  the  annual  meeting  held  on  September  16th.  at  33,  Old 
Broad  Street,  E.G.,  the  directors  reported  that  for  the  year 
ended  June  30th,  1915,  the  net  i-e.sult  was  an  available  balance 
o.''  £13.553,  as  compared  with  £7,866  for  the  previous  year. 
\n  interim  dividend  of  3  per  cent.,  free  of  income  tax,  had 
already  been  paid,  and  it  was  now  proposed  to  make  a  further 
equal  payment,  free  of  income  tax,  leaving  £11,753  to  be 
carried  forward.  The  balance  to  credit  of  revenue  account, 
which  was  last  year  £54,989,  has  been  debited  with  £900 
applied  to  dividend,  and  with  •£2,52'2  expended  in  repairs  and 
renewals  during  the  year,  and  credited  with  £11.753  surplus 
revenue  of  the  past  year,  and  it  now  stands  at  £63,319.  The 
company's  cable  was  for  a  few  days  interrupted  near  Jamaica 
by  earthquake;  otherwise  the  cables  have  w'orkod  efficiently 
diirina  the  year.  During  the  vear  the  remaining  debentures 
(£8.000)  have  been  paid  off.  The  shareholders  were  asked  to 
approve  the  establishment  of  a  pension  scheme  for  the  staff 
in  accordance  with  the  details  submitted  to  the  meeting. 


Tuesday  Evening. 

The  proposals  of  the  Chancellor  of  the  Exchequer  in  the 
new  Budget,  drastic  as  they  are,  have  hardly  gone  to  the 
lengths  predicted  by  some  of  our  pessimists;'  and  the  mere 
fact  of  their  being  known  is  a  certain  relief  to  the  many  who 
feel  that  suspense  is  a  worse  evil  than  realisation.  Prom  the 
Stock  Exchange  jx)int  of  view,  the  additions  to  the  income 
tax  are  an  unfavourable  factor,  so  far  as  gilt-edged  issues  are 
concerned.  Prices  of  most  of  these  securities  are  pro- 
tected, of  course,  by  minimum  quotations,  but  the  new  taxa- 
tion will  add  cogency  to  the  pressure  which  is  being  brought 
to  bear  upon  the  Treasury  for  a  revision,  if  not  an  entire  w'ith- 
diawal,  of  these  minima.  To  meet  the  new  taxes,  many 
people  w'ill  want  to  sell  gilt-edged  stocks,  and  that  they  cannot 
do  so,  because  of  the  minimum  prices  established,  is  felt  to 
bear  very  hardly  upon  certain  cases. 

None  of  the  stocks  and  shares  with  which  these  pages  are 
concerned  come  under  the  particular  classes  upon  which 
mixiima  are  fixed,  but  there  is  a  sympathetic  influence  extend- 
ing from  the  one  zone  to  the  other.  Increased  taxation, 
especially  of  the  direct  sort,  means  that  the  investor  considers 
himself  justified  in  demanding  a  higher  yield  upon  his  securi- 
ties ;  and  if  the  stocks  from  which  he  is  accustomed  to  make 
his  choice  do  not  provide  him  with  sufficient  scope  of  selection, 
he  turns  his  attention  to  others  that  return  more,  so  that  the 
better-class  stocks,  unsupported  by  their  usual  buyers,  have 
to  yield  ground  as  sellers  come  in,  to  find  no  buyers,  except 
at  much  reduced  levels. 

The  struggle  that  is  going  on  between  advocates  of  the 
voluntary  and  compulsoiy  systems  has  had  an  unexpected 
eft'ect  upon  Home  Railway  prices.  Substantial  shrinkages  have 
occurred  upon  the  speeches  of  Mr.  J.  H.  Thomas,  and  his 
warnings  that  the  railwaymen  for  whom  he  speaks  not  only 
want  more  money,  but  are  prepared  to  go  to  extreme  lengths 
if  conscription  is  to  be  introduced.  On  this,  people  started 
selling  their  Home  Railway  stocks,  and  all  tho  strength  which 
animated  the  market  two  or  three  weeks  ago  went  out  of  it 
for  the  time  being. 

Electric  issues  have  given  way  ^^■ith  these  of  the  Steam 
companies.  The  public  will  not  look  at  any  of  them  ;  and 
although  prices  are  still  above  the  general  range  touched  a 
month  or  two  ago,  they  .n're  sorely  disappointing  to  those  who 
looked  for  continuance  of  the  forward  movement  that  lifted 
the  prices  out  of  their  then  slough  of  despond.  Metropolitans 
at  23i  are  a  point  down,  and,  as  a  matter  of  curiosity,  it  may 
be  pointed  out  that  the  stock  now  stands  at  much  the  same 
level  as  South-Easte.rn  deferred  and  Soutli-Wcstem  deferred. 
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The  respective  dividends  for  1914  were  li,  1,  and  1|  per  cent. 
As  the  South-Western  line  will  shortly  deserve  to  be  included 
in  the  list  of  seini-eloctric  companies,  we  may  remark  that  the 
yield  at  the  present  price  is  7  per  cent,  on  the  money,  while 
on  Metrojxjlitau  Consolidated  it  is  about  5i  per  cent.  The  last 
calculation,  however,  is  worked  out  on  the  basis  of  the  1914 
dividends,  but  the  declaration  for  the  first  half  of  1915 — 
namely,  1  per  cent. — went  against  li  per  cent,  in  the  pre- 
vious year.  Underground  Electric  Incomes  have  managed  to 
maintain  their  price  with  the  loss  of  a  point  only. 

There  are  some  who  argue  that,  with  taxation  so  heavily 
increased  and  living  more  expensive,  the  ordinarily  cautious 
investor  w'ill  be  tempted  to  depart  from  his  usual  path  and  to 
seek  for  high-yielding  stocks  to  mix  with  more  steady-going 
investments,  in  order  to  average  a  better  return  than  he  is 
accustomed  to  look  for  in  normal  days.  If  this  tendency 
should  materialise,  it  would  mean  better  prices  for  such  stocks 
as  Underground  Incomes,  and  shares  in  markets  for  rubber, 
mining  and  oil  shares. 

The  Telegraph  market  keeps  very  steady  in  consequence  of 
the  dividends  which  are  being  declared.  The  Globe  Telegraph 
and  Trust  will  pay  its  usual  2s.  per  share,  free  of  tax,  at  the 
end  of  the  month.  The  Eastern  has  declared  the  regular 
dividend  of  11  per  cent,  on  the  ordinary  stock,  free  of  tax, 
payable  on  the  loth  proximo,  and  the  Eastern  Extension  usual 
dividend  is  to  be  paid  on  the  .same  day.  The  Direct  West 
India  Cable  Co.,  in  its  reixirt  for  the  year  ended  June  last, 
shows  an  available  balance  of  i613,500 — an  increa,se  of  d£6,700 
over  that  of  1913-14.  The  company  proposes  to  repeat  the 
interim  dividend  of  3  per  cent.,  free  of  tax,  and  ;£11.700  will 
be  carried  forward.  The  Direct  Spanish  dividend  of  2s.  per 
share,  tax  free,  and  payable  on  October  1st,  is  the  same  as 
that  of  a  year  ago.  These  are  decidedly  satisfactory  announce- 
ments ;  and  that  the  money  should  be  paid  free  of  tax  must 
be  a  cause  of  special  gratification  to  shareholders,  who  feel 
the  advantage  of  this  to  a  much  greater  extent  nowadays  than 
they  have  ever  done  before.  New  York  Telephone  bonds  fur- 
ther advanced  to  98j,  but  lost  part  of  the  improvement. 
Eastern  Extension  shares  are  better;  Eastern  ordinijry  is  firm 
at  11.5.  Both  the  Anglo-American  Telegraph  stocks  have 
hardened. 

Marconi  shares  have  been  unaffected  by  an  important 
arrangement  notified  last  Saturday,  to  the  effect  that  the  com- 
pany is  about  to  absorb  one  of  its  principal  competitors — the 
the  Poulsen  system.  It  may  be  recalled  that  at  the  time  of 
the  Marconi  scandal,  the  Poulsen  system,  which  was  run  by 
the  Universal  Radio  Syndicate,  had  decided  claims  to  con- 
.sideration.  A  syndicate  representing  the  Marconi  Co.  is  said 
to  have  made  an  offer  w-hich  has  been  accepted;  the  Daily 
Chronicle  is  responsible  for  the  statement.  Under  present 
Treasury  regulations,  it  is  not  likely  that  anything  will  be 
done  in  the  way  of  raising  fresh  capital  for  some  time  to 
come.  American  Marconis  are  a  little  better  at  16s.  3d.,  and 
Canadas  braced  up  to  6s.  The  recent  excitement  in  connection 
with  the  American  rate  of  exchange  has  somewhat  died  down, 
displaced  for  the  time  being  by  the  interest  taken  in  the 
Budget. 

Various  electricity  debenture  stocks  can -now  be  bought  to 
pay  5  per  cent,  on  the  money.  There  is,  for  example,  a  small 
amount  of  County  of  London  4^  per  cent,  finst  debenture 
which  can  be  obtained  at  90,  thus  giving  the  round  5  per 
cent,  yield ;  and  several  others  of  similar  class  are  available 
to  the  buyer.  So  far  as  the  share  list  is  concerned,  prices  are 
dull.  County  preference  are  i  up,  the  remainder  show  no 
quotable  change.  Every  now  and  then  a  small  transaction 
takes  place,  but  it  is  by  no  means  easy  to  realise  even  the 
best-class  shares  just  now. 

Brazil  Tractions  at  47i  are  the  fraction  higher  on  the  week, 
although  the  rate  of  exchange  has  latterly  shown  a  tendency 
to  droop.  In  Mexicans,  there  is  practically  nothing  doing;  the 
deadlocK  at  which  affairs  seem  to  have  arrived  shows  no  imme- 
diate signs  of  relaxation,  although  it  is  said  in  some  quarters 
that  cea.sele.ss  efforts  are  being  made  to  di.scover  some  way 
out  of  the  extraordinai-y  impasse.  Canadian  industrials  are 
decidedly  strong;  and  any  company  which  is  concerned,  directly 
or  not,  with  the  making  of  munitions  is  enjoying  a  good 
market  in  the  Stock  Exchange.  Private  advices  from  British 
Columbia  report  that  motor  competition  has  recently  been  set 
lip  in  Vancouver  against  the  British  Columbia  Elei'tric  Rail- 
way Co.,  which  concern,  of  course,  has  for  some  time  past 
enjoyed  a  virtual  monopoly  of  street  transport. 

The  manufacturing  group  is  quiet.  Henleys  eased  off  to 
liji.  but  British  Insulatcfl  keep  firm  at  lOS.  The  armament 
diviwion  is  a  little  better,  prices  being  helpful  by  an  unexpec- 
tedly gf)0<l  dividend  and  bonus— the  latter  in  sh.are,'?— from  the 
Birmingham  Small  Anns  f!o.  Nothing  of  importance  is  doing 
in  rTibl>er  shares;  prices  keep  hard  on  the  whole,  and  there 
is  a  fair  amount  of  trade  going  on.  On  the  other  hand,  the 
copper  group  is  depresses!  and  weak,  owing  principally  to  fresh 
heaviness  in  the  price  of  the  metal. 


SHARE    LIST  OF  ELECTRICAL  COMPANIES. 


BOHX  Bleotbioity  OOMFARIia. 
Price 
Dividend,     Sept.  21, 
1914,  1U16, 


Brompton  Ordlnsry       

do.       7  per  cent.  Pre! 

Obaring  Oross  Ordinary 

do.        do.        do.    4^  Pref. 

do,       do.  City  Pref 

do.    4  Deb 

Chelsea       

do.    ii  Deb 

City  of  London 

do,       do.    6  per  cent.  Pret. 

do,       do.    6  Dob 

do.       do.    4iDeb, 
County  of  London  

do,       do,       6  per  cent.  Pret.  .. 

do,        do,        1st  Deb 

do.       do.       3nd  Deb 

Kensington  Ordinary 

London  Electric 

do.       do.    6  per  cent,  Pret. 

do.       do.    4  Deb 

Metropolitan         

do.  ii  per  cent.  Pref, 

do,  4iDeb 

do.  8i  Deb 

St.  James' and  Pall  Mall 

do.     do,     do.     7  per  cent.  Pret. 

do.     do.     do.    8i  Deb 

Bonth  London       

Bonth  Metropolitan  Pref 

Westminster  Ordinary 

do.  4iPrel 


Telsobaphs , 

Anglo- Am.  Tel.  Pret 

do.  Det 

Chile  Telephone 

Cuba  Sab.  Ord 

do.        Pref 

Eastern  Extension         

do.  4  Deb 

Eastern  Tel.  Ord 

do,  8J  Pret 

do.  4  Deb 

Globe  Tel.  and  T.  Ord 

do.  Pref 

Gt.  Northern  Tel, 

Indo-European 

Marconi       

New  York  Tel.  4J 

Oriental  Telephone  Ord, 

do.  Pret 

Tel.  Egypt  Deb 

United  R.  Plate  Tel 

do.  Pref 

West  India  and  Pan 

Western  Telegraph        

do,  4  Deb 


10 


7,', 


Telbphones, 

6  gsi 


BoHi   Bulb, 


Central  London,  Ord#  Assented 

Metropolitan         

do.  District     .. 

Underground  Electric  Ordinary 


FOBBISM  Tbius,  &o, 


4  Deb. 
4i  Deb. 
6  Deb. 


Brazil  Tractions 
Bombay  Electric  Pref.  .. 
do.  H  Deb. 

Mexico  Trams 

do,  6  per  cent.  Bonds 

do.  6  per  cent.  Bonds 

Mexican  Light  Common 

do.  Pret 

do.  Ist  Bonds 

Adelaide  Bup.  6  per  cent.  Pret. 

do.  CDeb 


47J 


MANDTACnDBUIS    OOHPIMKS. 


Babcock  &  Wilcox 
British  Aluminium  Ord. 
do.  Pref. 

British  Insulated  Ord. 


do. 


Pret. 


British  Westingbouse  Pret 7i 

do.       4  Deb 4 

do.       6  p.  lien         6 

Callenders 16 

do.       6P»et 6 

do.       4^  Deb 4i 

Castner-KellDer IS 

Kdlson  ft  Bwan,  £8  pd Nil 

do.      do.      lullypaid        ..        ..  Nil 

do.      do.      4  Deb « 

do.      do.      6  %  Deb 6 

Electric  Construotion 6 

do.            do.        Pret 7 

Oon.  Kloc.  Pret (1 

Henley          DO 

do.      4t  Prot 4) 

do.       4)  Deb 4i 

Indla-Rubbor        6 

Telegropb  Oon DO 


+  i 
+  i 


+  4 


£6  18 

4  le 

6  13 


6  19  0 
6  14  0 
6  18    4 


8  17  9 
•6  17  0 
4  16    6 


6  9a 
9  7  6 
6  l<  4 
6  19  0 
6  16  4 
6  11  a 
4  17  n 
4  19    6 

Nil 

Nil 


4  17 

5  14 

7  16 


Allowance  made  for  dividends  being  paid  tree  of  income-tax. 


RtiHSlA.— The  Russian  Siemens  <fe  Ilalske  Electrical  Works 
made  a  profit  <jf  78.5.627  roubles  in  its  seventeenth  working 
year  (lOH).     A  dividend  of  fi  per  cent,  will  be  paid. 

The  RuRBian  Tudor  Accumulator  Co.  made  a  pnifit  of  .319.690 
ronbles  in  its  seventeenth  working  year  (1914).  A  dividend  of 
9  per  cent,  will  be  paid. 


Iliistcrn  IVIt'tt'iJpli  Co..  l-fd. — The  dircctorB  announce 
R  dividend  nt  the  rate  of  iij  per  ccmt.  per  annum,  Icm  inoome-tsx, 
on  the  preference  Btock  for  the  ipmrt«r  rndinir  September  ."lOth, 
and  the  Beoond  quarterly  interim  dividend  of  IJ  percent  on  the 
ordinary  etock,  free  of  inoome-tax. 
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EXPORTS    AND    IMPORTS    OF    ELECTRICAL    GOODS    DURING    AUGUST,    1915. 


The  Angnst  retams  of  electrical  exports  busineea  show  a  reduction 
of  £25,000  as  oompared  with  the  month  of  July,  and  an  increase 
of  £107,600  on  the  total  for  Augast,  1914,  which  stood  at 
£238,621. 

The  decrease  in  the  exports  appears  to  have  aflfected  principally 
the  wires  and  cables  and  machinery  sections,  the  latter  of  these 
being  some  £22,000  less  than  the  July  total. 

The  imports  and  re-exports  also  show  a  slifrht  falling  off  in 
value  as  compared   with   the   previous   month,  the  totals  of  the 


former  being  £212,414  for  July,  as  against  £202,490,  and  for  the 
latter  £16,097  for  July,   as  against  £10,670. 

For  August,  1914,  the  imports  and  re-exports  weie  £87,031  and 
£10,001  respectively. 

The  Scandinavian  countries  and  India  were  our  best  customers 
during  the  month,  while  New  South  Wales,  New  Zealand  and 
Argentina  were  also  large  purchasers. 

The  electrical  imports  from  the  U.S  A.  show  a  talliDg-off  of 
£17,000,  whilst  those  from  Holland,  France  and  Switzerland  have 
increased. 


Registered  Exports  of  British  and  Irisli  Electrical  Goods  from  the  United  Kingdom. 


DeetiD&tion  of  exports  and  oountr;  consigning 
imports. 

Hi 

tf  O  g 

.ill 

If 

si 
.sis 

3| 

1    1 

hi 

m 

1-9 

111 

S    s 

■OS 

.13 

ni 

A 
« 
0 

III 

^0  J, 

1 

e 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

Russia,  Sweden,  Norway  and  Denmark     ... 

4,372 

8,719 

1,991 

67 

3,348 

2,206 

7,632 

1,803 

98 

155 

17,560 

1,886 

49,836 

German  West  Africa 

... 

... 

... 

25 

26 

Netherlands,  Java  and  Dutch  Indies 

167 

5,539 

*684 

103 

347 

51 

1,107 

7,988 

Belgium            ...         

France  

1,055 

470 

1,224 

47 

21 

"21 

3,783 

3,105 

468 

1,426 

4,414 

16,034 

Portugal          

45 

1,788 

71 

... 

122 

4S 

22 

928 

3,597 

6,622 

Spain,  Canary  Isles  and  Spanish  N.  Africa... 

227 

269 

""86 

56 

263 

2,372 

38 

26 

"3 

66 

3,932 

7,337 

Switzerland,  Italy  and  Aiistria-Hungary   ... 
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13 

4,761 

228 

1 

35 

5,449 

Greece,  Roumania,  Turkey  and  Bulgaria   ... 

565 

33 

"12 

... 

427 

... 

13 

219 

1,259 

Channel  Isles,  Gibraltar,  Malta  and  Cyprus. . . 

78 

196 

31 

16 

181 

... 

17 

4,175 

4,694 

U.S.A.,  Philippines  and  Cuba          

352 

62 

65 

48 

5,743 

15 

19 

35 

1,370 

7,7(9 

Canada  and  Newfoundland 

71 

72 

150 

1,126 

3,341 

18 

1,443 

24 

13,183 

19,428 

British  West  Indies  and  British  Guiana     ... 

65 

"30 

55 

19 

•.. 

10 

20 

'  15 

15 

529 

Mexico  and  Central  America            

6 

12 

18 

... 

... 

962 

998 

Peru  and  Uruguay      

"47 

71 

79 

... 

10 

22 

289 

518 

ChUe     

13 

217 

4 

36 

148 

"82 

25 

68 

623 

Braza 

388 

350 

73 

202 

"28 

444 

206 

17 

2 

64 

15,670 

17,444 

Argentina        

1,138 

4,872 

1,232 

1,622 

457 

1,786 

3,815 

6,031 

438 

127 

2,856 

2,353 

26,757 

Colombia,  Venezuela,  Ecuador  and  Bolivia... 

85 

80 

372 

61 

155 

34 

10 

19 

816 

Egypt,  Tunis  and  Morocco 

174 

1,565 

433 

321 

192 

704 

505 

114 

47 

146 

4,101 

British  West  Africa 

50 

28 

116 

73 

37 

88 

86 

749 

1,227 

Rhodesia,  O.B.C.  and  Transvaal      

1,008 

1,387 

1,852 

1,893 

450 

1,069 

154 

1,294 

306 

5 

9,407 

Cape  of  Good  Hope 

423 

855 

552 

656 

257 

86.^ 

63 

1,521 

29 

66 

65 

5,362 

Natal 

402 

4,042 

466 

309 

65 

5,641 

150 

433 

48 

3,075 

14,631 

Zanzibar,  Brit.  E.  Africa,  Mauritius  &  Aden 

309 

15 

158 

306 

18 

186 

21 

27 

S-d 

268 

1,390 

Azores,  Madeira  and  Portuguese  Africa     ... 

33 

227 

33 

188 

764 

57 

292 

1,594 
390 

French  African  Colonies  and  Madagascar... 

19 

"10 

57 

45 

217 

42 

China  and  Siam          

442 

427 

1,176 

118 

468 

88 

245 

4 

946 

3,913 

Japan  and  Korea        

867 

50 

26 

1,826 

221 

464 

1,210 

761 

4,924 

India 

2,988 

8,744 

5,170 

2,202 

128 

2,014 

8,706 

2,614 

5,751 

86 

597 

170 

39,170 

684 

Ceylon 

186 

34 

129 

21 

... 

28 

29 

... 

141 

16 

Straits  Settlements,  Fed.  Malay  States  and 

2,487 

Sarawak       

274 

537 

293 

196 

298 

199 

186 

358 

147 

Hong  Kong      

78 

247 

62 

10 

363 

185 

143 

38 

30 

1,166 

West  Australia            

225 

1,168 

349 

791 

574 

6,390 

26 

107 

19 

8,549 
7,187 

South  Australia          

139 

300 

169 

61 

208 

544 

4 

14 

6,768 

Victoria            ...         ...         ...         ...         ... 

1,068 

3,919 

1,730 

806 

188 

2,668 

2,998 

25 

3,687 

111 

17,200 

New  South  Wales       

250 

4,458 

1,928 

2,279 

160 

1,163 

4,328 

972 

1,787 

239 

2,801 

1,729 

22,094 

4,569 

813 

21,814 

Queensland      

Tasmania         

New  Zealand  and  Fiji  Islands          

20 
887 

1,394 

809 

209 

136 

1,913 

311 
666 

32 
337 

910 

579 

7,011 

537 

101 
653 

28 

23 

1,000 

1,564 

s'gei 

51,71.5 

"98 
17 

Total,  £ 

18,275 

52,768 

32,614 

13,748 

6,131 

12,065 

73,594 

18,042 

19,376 

56,990 

346,318 

Registered  Imports  into  the  United  Kingdom  of  Electrical  €K)ods  from  all  Countries. 


Russia,  Norway,  Sweden  and  Denmark 
Germany 

HoUand 

Belgium  

France 

Switzerland     

Italy     

Austria-Hungary        

United  States 


230 

868 
3,115 

136 

276 
7,414 

173 

... 

3,698 
489 

97 

1,815 
690 

408 

190 

1,588 
26 

2,390 
6,275 
2,158 

598 
296 

2,977 
39 

1,419 
334 

686 
261 

371 

1,640 

946 

790 

6,765 
62 

3,907 

2,808 

110 

8.806 

2,310 

3,066 

1,306 

4,421 

90 

39,296 

49,331 

6,676 

13.289 
20,622 

10,840 

17,116 

1,095 

12,011 

6,347 

926 

46,439 

50,218 

16,947 

Total,  £ 
Additional  imports.— Spain,  goods,  £18  ;  electrically  driven  machinery,  £75  ;  carbons,  £3,0s8.     Canada,  good?,  £8 
magnets,  £272  ;  machinery,  £1,317  ;  carbons,  £903  ;  telegraph  and  telephone  apparatus,  £171. 

Registered  Re-Exports  of  Foreign  and  Colonial  Electrical  Goods  from  the  United  Kingdom. 

Various  countries,  mainly  as  above 3,191  ^^        —         ^*"^        •"         399      1,215        ...  498       262         4,213 


4,174 

11,874 

11,708 

310 
l,2i'2 

19,452 
13,293 
5,241 

4.961 

■  33,.-)50 

10,657 

196,118 

wires,  £1,4 

89: 

Total  Expobts  :  £346,318 


Total  Ee-Expoets  :  £10,676 


Total  Impobts  :  £202,490 


Note.— The  amounts  appearing  under  the  several  headings  are  classified  according  to  the  Customs  returns.  The  first  and 
third  columns  contain  many  amounts  relating  to  "  goods "  otherwise  unclassified,  the  latter,  doubtless,  consisting  of  similar 
materials  to  those  appearing  in  adjacent  columns.  Imports  are  credited  to  the  country  whence  consigned,  which  is  not  necessanly 
the  country  of  origin. 
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THE    BRITISH    ASSOCIATION-III. 


Friday,  September  ioth. 

On  the  Friday,  Prof.  Miles  Walker  read  a  paper 
to  Section  G  on  "  A  Self-adjusting  Commutatini; 
Device  "  (of  which  an  abstract  appears  on  p.  414). 

Mr.  Gerald  Stoney,  F.R.S.,  expressed  the  belief 
that  the  device  might  lead  to  important  developments 
in  improvements  of  commutation  of  continuous- 
current  machines,  which  had  been  one  of  the  bug- 
bears of  electrical  engineers.  His  own  experience 
had  been  more  particularly  with  turbo-generators, 
and  the  difficulties  of  commutation  there  had  been 
very  great  indeed.  He  asked  if  Mr.  Walker  had  con- 
sidered the  application  of  this  device  to  turbo-genera- 
tors. 

Prof.  Walker  replied  that  the  matter  had  been 
considered,  but  the  device  had  not  been  applied  to 
the  turbo-generator. 

In  the  course  of  the  discussion  on  Prot.  Wilson's 
paper  on  "  Exposure  Tests  on  some  Metals  and 
Alloys,"  Prof.  Howe  spoke  of  the  importance  of  the 
experiments.  When  they  had  to  put  wires  out  in  the 
open  they  very  often  put  them  up  not  knowing 
whether  they  were  going  to  last  or  not;  it  was  simply 
trial  and  error.  He  thought  it  would  be  a  good  thing 
if  similar  experiments  to  those  just  referred  to  could 
be  made  in  different  parts  of  the  country;  wires  being 
placed  simultaneously  in  cities,  seaside  towns,  and 
coimtry  districts  to  see  how  they  withstood  exposure 
to  the  different  atmospheres.  He  thought  every 
new  alloy  put  on  the  market  ought  to  be  put  with 
the  others,  so  that  it  could  be  ascertained  as  soon  as 
possible  how  it  withstood  exposure  to  the  atmos- 
phere. 

Another  speaker  suggested  that  the  wires  exposed 
should  be  of  different  diameters;  and  it  was  also 
stated  in  the  discussion  that  the  establishment  of  new 
chemical  works  in  a  district  would  affect  the  matter, 
and  that  things  like  that  would  have  to  be  watched. 

Prof.  Wilson  agreed  with  the  views  expressed. 

The  Mathematical  Section  discussed  "Thermionic 
Emission  " — a  hot  subject  on  a  hot  day,  said  one 
speaker — and  Prof.  O.  W.  Richardson,  F.R.S.,  who 
opened,  said  the  conclusions  at  which  he  had  arrived 
were  that  the  effects  attributed  to  theraiionic  emis- 
sion were  certainly  physical  in  some  cases,  probably 
physical  in  most,  and  possibly  chemical  in  a  few. 

In  the  same  Section  Prof.  Pierre  Weiss  gave  a 
highly  technical  paper  on  "  New  Views  of  Mag- 
netism ";  and  Prof.  W.  B.  Bragg,  F.R.S.,  and  Mr. 
W.  L.  Bragg  dealt  in  interesting  fashion  with 
"  X-Rays  and  Crystal  Structure." 

Saturday,  September  iith. 
The  most  unfortunate  part  of  the  concluding  ses- 
sion in  Section  G  was  the  fact  that,  owing  to  the 
shortness  of  time,  the  authors  of  the  papers  were  not 
able  to  do  justice  to  their  subjects.  It  is  a  common 
fault  of  congresses  that  timed  programmes  are  never 
adhered  to,  and  it  is  difiicult  to  see  how  a  better  state 
of  affairs  can  be  secured.  Speakers  naturally  follow 
most  particularly  those  subjects  that  interest  them, 
and  the  preparation  of  a  timed  programme  is  largely 
a  task  of  speculative  character — the  times  being  allo- 
cated according  to  the  interest  of  the  papers  as 
roughly  judged  in  the  minds  of  those  having  the 
.'irrangement  in  hand.  The  system  invariably  works 
out  in  favour  of  the  earlier  speakers,  and  the  last 
on  the  bill  are,  indeed,  unfortunately  circumstanced. 
'Jhe  Section  should  have  closed  its  proceedings  by 
12.30,  but  it  was  after  one  o'clock  before  the  closure 
was  applied— and  then  one  paper,  "  An  Investigation 
of  the  Thermal  Conductivity  of  Thin  Air  Films  be- 
tween Parallel  and  Metal  Plates"  (Mr.  A.  A.  Grif- 
rah),  was  left  out,  in  the  absence  of  the  author. 


Prof.  E.  G.  Coker  submitted  the  report  of  the 
committee  on  "  Stress  Distributions  in  Engineering 
Materials." 

The  committee  has  been  re-appointed  and  is  to  con- 
tinue its  work.  Prof.  Coker  said  there  was  no  reason 
why  it  should  not  become  a  permanent  committee, 
because  he  did  not  think  they  would  ever  get  to  the 
end  of  the  subject.  Referring  to  a  sample  of  steel 
which  Mr.  Mason  produced,  showing  fracture 
parallel  to  the  axis.  Prof.  Coker  remarked  that  these 
cracks,  and  other  similar  evidence,  were  serious 
matters,  which  went  to  show  that  the  material  they 
had  got  was,  perhaps,  not  ideal  in  regard  to  its  con- 
dition throughout.  They  would  have  to  be  very 
careful  in  future  to  try  to  get  the  material  absolutely 
identical  in  all  respects,  so  that  all  the  members  of  the 
committee  would  have  identical  material  to  deal  with. 
Prof.  Miles  Walker,  whose  paper  on  "  Some  Ex- 
periments to  determine  whether  there  exists  Mutual 
Induction  between  Masses  "  came  last,  good- 
humouredly  remarked  that  whereas  the  previous 
paper  (on  "  Torsion  Stresses  in  Framed  Structiu^es  ") 
concerned  matters  represented  by  thousands  and 
millions  of  pounds,  and  was  of  practical  and 
immense  value  to  those  whose  interests  were  in- 
volved in  the  expenditure,  his  own  paper  was  one  of 
those  that  were  of  no  use  whatever.  Nevertheless, 
it  represented  one  of  the  inquiries  sometimes  worth 
making,  and  somebody  had  to  do  the  useless  work 
sometimes. 

The  President  said  that  although  Prof.  Walker  had 
got  a  negative  result  he  was  in  much  good  company, 
and  although  a  negative  result  was  in  some  ways  dis- 
heartening it  contributed  to  science. 

Prof.  Schuster  said  he  thought  the  paper  ought  to 
have  been  given  to  Section  A  as  well  as  Section  G; 
those  attending  the  Mathematical  and  Physical 
Science  Section  would  have  appreciated  its  import- 
ance. On  the  question  of  negative  results,  he  agreed 
with  the  President.  The  pity  was  that  there  were  so 
few  people  who  had  the  courage  to  undertake  re- 
search where  idtimately  they  risked  having  negative 
results  after  a  good  deal  of  labour,  and  he  was  afraid 
many  of  those  who  tried — and  he  included  himself — 
did  not  afterwards  take  the  trouble  to  record  the  fact 
that  they  had  had  a  negative  result.  One  was  really 
doing  very'  great  service  to  the  scientific  world  by 
recording  negative  results. 

Dr.  Hele-Shaw,  in  closing  the  proceedings  of 
Section  G,  addressed  himself  particularly  to  Prof. 
Schuster  (the  Association  President),  and  informed 
him  that,  from  the  engineering  point  of  view,  llie 
opinion  was  that  the  Association  had  been  justified 
in  holding  its  meeting  as  usual.  The  matter  contri- 
buted to  the  practical  science  of  engineering  had  been 
well  worth  the  while,  and  had  not  been  one  whit  in- 
ferior to  that  gained  in  previous  years,  when  there 
was,  of  course,  an  absence  of  such  difficulties  as  had 
faced  them  this  time. 

Sir  William  Mather,  in  a  paper  read  before  the 
liducational  Science  Section  on  Saturday  on  "  Edu- 
cation and  Industry,"  said  the  relationship  of  the 
two  was  as  close  as  that  of  soul  to  body.  After  a 
brief  retrospective  view  of  the  subject.  Sir  William 
said  we  were  still  far  below  the  standard  our  indus- 
tries required  if  we  were  to  compete  successfully  with 
those  of  other  countries.  No  provision  had  yet  been 
made  to  continue  the  education  begun  in  the  elemen- 
tary schools  through  the  years  of  adolescence; 
neither  had  any  definite  system  of  continuation 
schools  for  the  m.inual  worker  yet  been  established. 
Dealing  with  the  relations  of  employer  and  cm- 
ployed,  he  remarked  that  a  more  thorough  and 
enlightened  system  of  education  wouldj  in  the  course 
of  years,  render  these  relations  free  from  the  troubles 
they  had  had  under  iiresent  conditions.  Trade  unions 
and  employers'  federations  existed  more  for 
organised  defence  and  resistance  than  for  peaceful 
progress,  and   there  was  as  little  cause  for  capital 
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and  labour  to  be  divided  as  for  a  household  to  be 
divided  against  itself.  The  outstanding  menace 
which  imperilled  our  very  existence  as  an  industrial 
nation  was  the  chronic  separation  of  capital  and 
labour  into  opposing  camps.  Until  the  necessity  of 
perfect  unity  of  interest,  of  motive,  and  of  purpose 
was  recognised  and  established  we  were  building  our 
industrial  edifice  on  sand ;  and  it  was  eminently  un- 
scientific to  build  on  sand  when  rock  was  at  hand. 

Principal  Garnett,  of  the  Manchester  School  of 
Technology,  spoke  of  the  place  of  the  technical  school 
in  this  matter. 

Prof.  Schuster  referred  to  workers  and  evening 
classes,  and  remarked  that  it  was  only  the  most 
vigorous  of  working  men  who  could  take  advantage 
of  these  classes.  A  large  number  of  men  who  had 
been  in  the  workshops  all  day  were  not,  in  the  even- 
ing, in  a  physical  condition  to  benefit  from  attend- 
ance at  evening  schools.  He  did  not  agree  that 
there  were  insufficient  trained  men  in  this  country. 
and  thought  the  tendency  was  rather  to  overtrain  the 
mind. 

Mr.  James  Graham,  of  Leeds,  said  that  the  only 
rational  and  effective  way  to  train  the  rising  genera- 
tion of  skilled  workmen  after  leaving  the  elementary' 
schools  was  to  have  half-time  in  the  workshops  and 
half-time  in  the  technical  schools  between  the  ages 
of  14  and  18  years. 

Gen'er.\l. 

As  regards  the  meeting  in  general,  the  weather 
conditions  in  Manchester  were  ideal  the  whole  time. 
There  was  no  rain,  an  abundance  of  sunshine,  and 
visitors  to  the  city  who  expected  to  find  what  is  com- 
monly spoken  of  as  "  typical  Manchester  weather" 
were  very  agreeably  surprised.  While  learned  scien- 
tists were  discussing  the  smoke  question,  its  effe' 
on  the  atmosphere,  and,  generally,  painting  wholly 
in  black  the  city  of  Manchester,  a  warm  and  powerful 
sun  was  shining  outside,  and  Oxford  Street  was  a 
thoroughfare  of  white  dresses  and  straw  hats. 

There  were  no  excursions  this  year,  and  the 
President  (Prof.  Schuster),  in  his  thanks  to  the  city 
for  its  hospitality,  mentioned  that  the  hope  had  been 
expressed  that  the  example  set  by  Manchester  in  the 
matter  of  the  absence  of  "  side  shows  "  would  be 
followed  in  other  places. 

Visits  to  Works. 

But  while  there  were  no  organised  excursions  or 
social  functions  on  the  grand  scale  there  were  innu- 
merable invitations  to  members  to  visit  works  and 
warehouses  of  all  kinds.  Members  were  able  to  visit 
the  electricity  stations  at  Stuart  Street  and  at 
Frederick  Road,  Salford;  the  testing  and  stan- 
dardising department  of  the  Manchester  Electricity 
Department  at  Ardwick;  the  British  Westinghouse 
works  at  Tra£ford  Park;  the  works  of  Messrs. 
W.  T.  Glover  &  Co.,  Ltd.,  Trafford  Park;  Electro- 
motors, Ltd.,  Openshaw;  the  Lancashire  Dynamo  & 
Motor  Co.,  Ltd.,  Trafford  Park;  Messrs.  Mather  & 
Piatt,  Ltd.,  Newton  Heath;  and  numerous  engineer- 
ing works;  while  of  the  visits  to  textile  factories  re- 
ference may  be  made  to  the  spinning  and  weaving 
shown  at  the  Brunswick  Mill  of  the  Bannerman  Mills 
Co.,  Ltd.,  which  is  now  driven  by  electricity  supplied 
by  the  Manchester  Corporation,  instead  of,  as 
formerly,  by  steam. 

Altogether  the  proceedings  were  educative  and 
enjoyable,  and  the  1,400  or  1,500  members  who 
attended — the  number  was  well  above  the  early  esti- 
mates— will  long  retain  pleasant  recollections  of  the 
Manchester  meeting. 

It  may  be  added  that  Sir  Arthur  J.  Evans  has  been 
appointed  president  for  next  year's  meeting  of  the 
Association  at  Newcastle-on-Tyne,  and  Prof.  W.  A. 
Bone,* Mr.  H.  N.  Dickson,  Sir  Daniel  Morris,  and 
Dr.  A.  Smith  Woodward  have  been  appointed  mem- 
bers of  the  Council.  The  1917  meeting  is  to  be  held 
at  Bournemouth. 


Industrial  Harmony. 

(Concluded  from  page  361.') 

Mr.  Will  Thorne,  M.r.  (a  representative  of  the  Trade 
Union  Congress),  said  he  ^ya^i  prepared  to  agree  to  the  sub- 
mission of  disputes  to  the  Industrial  Council,  or,  better  still, 
to  a  smaller  committee  or  committees  appointed  by  it.  He 
was  opposed  to  compulsocy  arbitration,  and  he  advocated  the 
idea  of  compelling  masters  and  men  to  meet  and  discuss  dis- 
putes before  proceeding  to  the  strike  and  lock-out.  He  would 
like  to  see  more  conciliation  boards  set  up.  Much  of  the 
industrial  unrest  at  present  was  due  at  bottom  to  the  sharp 
rise  in  the  price  of  commodities,  in  many  cases  without  justifi- 
cation, and  if  the  Government  had  dealt  with  the  coalfields 
as  they  had  dealt  with  the  railways  there  would  have  been 
ni  trouble  in  that  sphere.  Under  the  present  system  of  pro- 
duction he  could  not  see  how  they  could  harmonise  the  oppos- 
ing forces  of  employers  and  emphiyed.  They  would  not  have 
the  harmony  they  desired  until  there  was  a  better  distribution 
of  wealth.  The  workers  were  convinced  that  they  were  not 
getting  what  they  were  entitled  to. 

Sir  Hugh  Bell,  the  well-known  ironmaster,  said  he  thought 
the  previous  speaker  under-estimated  the  participation  of  the 
working  classes  in  the  gross  income  of  the  country.  In  the 
steel  industry,  for  example,  from  70  to  75  per  cent,  of  the 
cost  of  steel  was  labour,  and  an  advance  of  10  per  cent,  on 
wages  would  wipe  out  the  whole  of  the  present  profit.  Im- 
provements in  methods  of  manufacture  would  produce  more 
profit  on  a  smaller  labour  bill,  and  wages  might  be  increased 
by  giving  to  the  workman  his  share  of  the  increased  profit. 
Unfortunately,  the  introduction  of  labom'-saving  devices  often 
meant  t-emporary  disadvantage  to  the  workers,  and  on  that 
account  it  was  resented,  though  its  ultimate  effects  were 
beneficial  to  the  workers.  He  commended  "compulsory  con- 
cihation  "  as  a  means  of  helping  both  sides  in  a  dispute  to 
see  where  their  true  interests  lay.  He  and  Mr.  Thorne,  he 
added,  were  at  one  in  this,  that  they  both  desired  t-)  see 
labour  getting  its  full  share  of  remuneration,  provided  it  gave 
in  return  full  share  of  effort. 

Mr.  Albert  Evans,  of  the  Papermakers'  Union,  spoke  of 
the  employment  of  women,  and  .said  there  was  a  suspicion  on 
the  part  of  labour  that  when  the  war  ended  the  employing 
class  would  take  advantage  of  the  chaos  to  filch  from  the 
workers  advantages  they  had  fought  for  for  years.  They  were 
very  anxious  about  the  employment  of  women  to  do  mens 
work  at  lower  wages.  .    .     , 

Prof.  Schuster  (President  of  the  Bntish  Association)  re- 
marked that  to  say  that  labour  and  capital  were  working  for 
the  same  end  was  merely  to  evade  difticulties.  They  should 
not  minimise  the  differences  that  existed. 

At  the  afternoon  session  on  the  same  day,  Mr.  Snell  read 
a  paper  by  Mr.  G.  P.  Holden  on  "  Buskin's  Law.  Govern- 
ment and  Co-operation  are  in  all  things  the  laws  of  life; 
anarchv  and  competition  the  laws  of  death." 

Prof'  HoBHOUSE  said  he  understood  industrial  harmony  to 
mean  not  merely  a  system  in  which  people  rubbed  on  with- 
out strikes  and  lock-outs,  but  he  looked  upon  it  as  essentially 
one -of  co-operation  in  which  each  individual  member  ot  the 
community,  in  putting  forth  his  best  energies  and  developing 
his  distinguishing  capacities,  served  the  common  lite,  io 
apply  that  involved  considerations  of  value  and  ends,  and  it 
thev  were  going  to  undertake  a  systematic  investigation  into 
this  question  they  must  understand  that  they  were  dealing 
with  the  sphere  not  of  pure  fact  alone,  but  with  the  sphere 
in  which  fact  and  ideal  came  into  contact.  In  many  respects, 
as  stated  by  previous  speakers,  the  interests  of  all  parties  to 
the  industrial  bargain  coincided.  It  was  in  the  interest  ot  all 
parties,  for  example,  that  production  should  be  increased  and 
that  better  processes  should  be  introduced.  But  he  did  not 
think  thev  must  take  too  smooth  a  view  as  to  the  sphere  ot 
identitv  of  interest  in  every  case  between  the  parties  to  the 
industrial  bargain.  He  thought  Sir  Hugh  Bell  took  some- 
what too  easy  a  view.  It  did  not  so  much  matter  to  whom 
the  increment  of  wealth  at  any  given  point  went,  provided 
that  it  was  saved  and  that  it  was  devoted  to  tte  development 
of  industry;  and  it  was  conceivable  that  if,  it  went  mto  the 
pockets  of  the  workpeople  or  the  State,  for"  instance ,  it  might 
as  well  be  devoted  to  the  production  as  when  it  went  to  the 

^^'^Mr^^jAMES  Johnston  (Manchester)  spoke  of  the  influence 
,,f  the  co-operative  movement  in  producing  industrial  bar- 
mony,  and  gave  details  of  the  operations  of  the  Co-operative 

The'^Rev  P*^  H.  Wicksteed  (Oxford)  spoke  of  the  importance 
of  getting  at  the  hard  ultimate  f.icts.  It  w;ould  be  an  enor- 
uious  help  if  there  could  be  established  .inything  like  approxi- 
mate agreement  as  to  the  fundamental  facts  underlying  the 
industrial  order.  The  reason  why  there  were  P>«"^  />' 
rumours  of  wars,  but  no  really  deadly  wars,  in  the  cotton 
industry,  was  that  the  cotton  operative  knew  t<x)  much  to 
have  a  really  serious  strike.  A  lot  of  cotton  operatives  had 
themselves  an  interest  in  some  concern,  and  there  weie  all 
sorts  of  means  of  knowing  what  was  going  on,  and  there, 
where  they  had  the  facts,  they  realis<^d  the  iX)sition.  But 
they  did  not  fight;  thev  recognised  that  the  utrnost  they 
wanted   was  not  worth  fighting  for.     "We  were  living  m  an 

intellectual   chaos  complicated    by    moral   twists twists  ot 

vision,  and  the  one  and  only  salvation  was  to  get  at  the 
underlying  facts  by  exiierience,  by  organisation,  and  by  hard 
thought. 
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Mr.  G.  E.  ToooooD  devoted  himself  to  the  question  of  trade 
union  discipline.  The  trade  unions,  he  said,  had  rides  which 
inade  it  clear  that  they  recognised  the  duties  of  citizenship, 
the  duties  towards  the  employers,  and  the  duties  towards  each 
otlier;  and  yet  in  practice  those  rules  were  not  generally 
enforced.  If  a  man  absented  himself  from  work  without  good 
rea.son,  and  by  his  action  affected  the  earning  power  of  other 
subsidiary  workers,  according  to  the  rules  of  most  trade 
unions  he  was  liable  to  come  under  discipHnarv  treatment; 
but  to  enforce  that  rule  would  mean  the  creation  of  a  large 
number  of  blackleg  workers,  and  the  trade  union  organiser 
naturally  would  hesitate  before  taking  steps  which  would 
weaken  his  own  power  of  bargaining.  He  suggested  that 
in<lustrial  agreements  should  receive  public  sanction  and  be 
enlorced  by  the  whole  power  of  public  opinion  expressed 
through   the  law  of  the  land. 

Prof^  Unwin  (Professor  of  Economic  History,  Manchester) 
said  the  real  practical  point  of  difference  between  the  cotton 
trade  and  the  engineering  trade  lay  in  the  fact  that  in  the 
cotton  trade  the  workers  had  secured  a  fairly  complete  control 
ot  the  diTision  of  profits  with  the  employers.  There  would  be 
a  possibility  of  increased  production  in  engineering  bv  dif- 
lerent  methods  of  management.  If  the  same  degree  of  co- 
operation and  control  could  be  secured  in  that  trade  as  was 
already  secured  in  the  cotton  trade,  a  very  large  increase 
might  be  made  in  both  wages  and  profits  on  a  harmonious 
basis.  Ihe  cotton  industiy,  however,  was  on  much  more 
routine  lines  than  the  engineering  trades,  and  improvement 
m  piwluction  in  the  engineering  trades  would  depend  far 
more  upon  the  improved  efficiency  of  individual  workers  under 
scientific  management.  It  was  possible  for  people  in  the 
cotton  trade  to  watch  profits  and  to  secure  their  share  and 
that  was  not  at  present  the  case  in  the  engineering  trades. 
q;r^„S;  l^'i^'*'?"?*  (^fanchester)  expressed  agreement  with 
n  ,cf  "  I  B«l'  '^"tjor  h':P<=,of  settlement  of  the  problem  they 
must  look  to  the  idea  of  the  benefit  of  both  classes  coming 
riom  the  increased  production  of  wealth 

Mr.,  W.  Smallej  (Castleton)  spoke  of  the  grov^'th  of  trade 
unionism,  and  said  that  whereas  there  were  nSw  three  million 
workers  organised  in  trade  unions,  there  were  not  more  than 
a  million  five  or  six  years  ago.  Where  working  people  were 
unorganised  there  would  low  wages  be  found.  °  ^  ^  ^  "*'^'- 
.  the  President  OF  THE  Section  then  summed  up.  He  pointed 
in  a  general  w,,y  to  some  effects  of  the  present  war-^otablv 

nnrf  ^-ffl^'  u  H^  **"^''"'?  *«  "^'^"  P"'^^^'  ^''^  making  living 
moie  difiicult  through  the  lowering  of  real  wages  thi 
demands  for  war  bonuses,  and  so  forth-all  tending  towards 
industrial  friction,  and  remarked  that  we  might  bear  the 
inconvenience  better  if  we  were  sure  that  it  was%.  temporary 

n  Al"'  *^  "'"■  ?",''°'  ■  ,^"*  "'^  ^'"  l^^d  lasted  sufficiently 
long  to  put  a  great  deal  of  our  industiy  on  a  war  basis,  and 
when  we  went  back  to  peace  then  the  converse  change  had 
to  be  made  and  the  probabdity  was  that  the  friction  would 
b?  intensified.  Lpon  the  general  question  under  consideration 
he  Tho  ,it  >*"  ""''  ^\^"\^i^^P  a,  wide  general  view,  because 
he  thought  It  was  only  in  taking  broad  views-at  the  same 
time  not  neg  ectmg  any  essential  details-that  thev  would  be 
enabkd  to  advance  this  question.  What  particulariy  inter- 
ested him  personally  and  what  he  thought  was  very" fruitful 
who  o^n-t  r V  <!='>'■  ^;"s  that  they  had  heard  speakers 
who  quite  candidly  ranged  themselves  on  one  side  as  employers 
or  on  anotherside  as  representatives  of  organised  labour,  make 
a  partial  admission  that  there  was  a  tendency  towards  a  large 
measure  of  identity  of  interest  between  the  two  ITiat 
was  extremely  hopeful.  The  ultimate  real  earnings  of  labour 
were  Its  efficiency  earnmgs;  but  they  found  among  the  rank 
and  hie  of  employers  and  of  lalxiur  quite  a  different  point  of 
view  I  hoy  had  the  employer  who  thought  cheap  labour  was 
best  for  him  :  on  the  other  side  they  had  the  ^vorkman  who 
c<jnhned  hi,s  activity  in  endeavouring,  as  he  said,  to  get  as 
iMuch  out  of  the  employer  as  he  could.  The  difficulty  was 
tliat  III  both  those  case^  the  question  of  efficiency  earnings  had 
li^^n  thrown  overboard  completely.  One  could  "not  produce  a 
panada  to  deal  with  the  matter.  Tlie  best  he  could  do  was 
to  -suggest  certain  lines  of  .iction  which  he  tliought  would 
conduce  towards  levelling  up  the  laggards  on  both  sides  to 
tlie  standard  of  the  more  intelligent  and  far-seeing.  First  of 
all.  It  might  do  no  harm  if  both  of  them  had  a  little  more 
acquaintance  with  economic  principles.  In  the  second  pl.ice 
one  could  nr.t  help  being  immensely  struck  with  what,  had 
been  .said  about  the  avoidance  of  disputes  in  the  groat  cotton 
trade,  and  the  reason  assigned  for  that;  and  he  thought, 
taking  that  as  a  model,  there  would  be  an  immon.se  advantage 
If  in  other  trades  there  were  the  same  inutu.il  knowledge  of 
the  conditions  of  the  trade,  lioth  on  the  side  of  the  employer 
and  on  th.-it  of  the  employed.  Such  knowle<lge  would  enable 
each  to  know  .something  more  about  the  difTicultica  of 
the  otlier.  He  In'lieved  if  the  employer  knew  something 
intimately  about  how  hm  peot.le  lived,  and  if,  on  the  other 
eide.  the  people  employed  know  something  of  the  fight  the 
employer  often  had  to  win  so  as  to  protect  his  own  living 
and  the  living  of  tho-se  he  employed,  it  would  introduce  the 
element  that  once  was  common  in  British  industry,  but  was 
now  beeoming  scarcer  and  scarcer— namely,  a  sympathetic 
apiirecialion  of  the  prospert«  and  the  character  of  the  work 
iiinoiigst  those  who  co-operat^-d  in  the  work,  lliis  brought 
him  to  his  third  point,  which,  at  the  moment,  might  seem 
a  little  bit  ideal.  One  would  like  to  Bee  both  employers  and 
employed  taking  pride  in  the  work  done,  llie  spirit  tif  co- 
operation and  the  pulling  together  and  remgniHiiig  that  every- 


body had  a  share  in  the  work  achieved,  would  conduce  to 
sympathy  and,  to  a  large  extent,  to  the  avoidance  of  friction. 
.\lter  remarking  that  the  principles  of  co-operation  and  of 
profit-sharing,  valuable,  perhaps,  in  their  own  special  sphere, 
would  not  alone  lead  to  industrial  harmony— they  had  their 
limits— the  President  observed  that  we  had  only  just  begun 
to  see  the  benefit  of  conciliation,  and  there,  again,  we  came 
to  a  point  where  there  was  a  considerable  amount  of  agree- 
ment between  employers  and  employed— an  agreement  which 
lound  Its  echo  in  the  striking  phrase  of  Mr.  Will  Thorne 
^/Tfrn  4^  conciliation."  It  was  quite  easy  to  see  what 
Mr.  Will  Thorne  meant,  and  he  (Prof.  Scott)  would  like  to 
draw  special  attention  to  the  p<iint  that  the  really  serious 
danger  that  he  saw  was  not  conflict  between  what  was  called 
Labour  and  Capital,  but  a  much  more  serious  iwssible  one 
ot  a  confiict  between  different  kinds  of  labour,  and  he  was 
taking  Labour  in  the  ^^■ide  sense— eveiy  kind  of  worker  that 
produced  anything  productive  or  rendered  any  economical 
service.  Any  internecine  contest  of  that  kind  between  labour 
might  produce  very  serious  effects  in  our  social  structure  The 
nation  as  a  whole  had  .sufficient  resources  to  deal  with  any 
.^ttempt  of  that  kind,  and  he  thought  he  was  right  in  sayin'g 
that  It  was  almost  impossible  for  any  lock-out  or  any  strike 
to  succeed  if  public  opinion  was  definitely  against  it  Now 
P"b/f  «PiD'on  really  had  never  had  a  chance  of  fully  making 
tself  felt.  Public  opinion  must  have  knowledge,  and  it  wal 
fhiough  well-informed  public  opinion  that  useful  influence 
could  be  brought  to  bear  towards  effecting  a  solution  by  ?h^ 

vis  bronTt°to  ^^  ^'"°"'  ^T^'  ^*  ^^«"«-  "  tl^^"*  °Pi^ion 
«as  biought  to  bear  as  an  ultimate  court  of  appeal  in  a 
labour  dispute,  and  if  that  court  of  appeal  sided  definite  y  in 

avour  of  one  side  a  very  little  experience  would  show  ^ 
out'  ZZ''^  good.that  side  striking  or  attempting  aZk- 
out,    as  the  case   might  be.     Not  one  of  these  things  alone 

voiJd  do,  but  those  he  had  outlined  and  others  m°ght  X 

t^^r?  ™^*$"^"y  t«^-ai;<l?  the  prevention,  or,  at  least,  the 
modifacation,  of  economic  friction. 


War  Credit  and  Finance. 

A  valuable  report  on  "The  Effects  of  War  on 
Credit,  Currency  and  Finance  "  was  presented  and. 
discussed  on  Friday,  September  loth,  at  the  proceed- 
ings of  Section  F  (Economic  Science  and  Statistics) 
For  the  purpose  of  its  investigation  the  "Confer- 
ence "  divided  the  whole  inquiry  into  four  heads 
namely :— (I )  The  direct  effects  of  the  war  on  credit! 
(-')  Public  borrowing  as  affecting  credit;  (3)  War 
measures  and  currency;  (4)  War  and  the  mechanism 
of  foreign  exclianges.  The  members  of  the  "  Con- 
ference "  felt  strongly  that  the  time  was  not  ripe  for 
the  presentation  of  a  final  report.  The  present  is 
only  an  interim  report  and,  necessarily,  incomplete 
but  It  has  the  advantage  of  attempting  to  present  i 
picture  of  momentous  events  drawn  whilst  most  of 
them  were  fresli  in  the  minds  of  those  who  Jiad  special 
opportunities  for  observation.  It  aimed  at  focusing 
a  body  of  reasoned  opinion  upon  the  causes  ani 
proximate  effects  of  credit  movements  durino-  the 
hrst  year  of  the  war.  '•  iiowever  much  piesent 
judgments  may  be  shown  by  subsequent  events  to 
have  been  in  error,  in  the  opinion  of  tlie  Conference 
It  was  essential  tliat  they  siiould  be  recorded  "  Witii 
the  report  in  detail  we  need  not  deal  here,  but  it  is 
so  useful  a  document,  and  on  a  subject  which  con- 
cerns us  all,  that  we  mav  indicate  the  nature  of  its 
contents. 

The  more  important  emergency  measures  made 
during  the  year  1914  are  summarised,  as  are  also  the 
direct  effects  of  tlie  war  upon  credit.  The  next 
section  has  sub-sections  dealing  with  tlie  following 
matters:— (a)  Effect  of  assistance  by  the  Govern- 
ment to  banks  and  tinancial  houses  in  August,  1914; 
(b)  Was  their  iioarding  owing  to  the  war'?;  (c) 
Emergency  measures  to  meet  tlie  need  for  currency; 
((/)  The  extent  to  which  these  measures  were  effec- 
tive, necessary,  or  desirable;  (c)  l!:ffect  of  increased 
paper  currency  on  prices.  The  reference  to  public 
borrowing  for  the  war  as  affecting  credit  is  divided 
up  thus:— (i)  General  effects  of  public  borrowing  on 
credit;  (2)  Effect  of  tlie  regulations  as  to  the  issue 
of  new  capital;  (3)  Extent  to  which  capita!  is  with- 
drawn from  enterprise;  (4)  Effect  of  borrowing  in 
Great  I5ritaiii  by  .Mlied  Governments.    War  ta.xation,. 
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and  the  war  and  the  foreig-n  exchanges,  are  the  re- 
maining sections,  and  an  appendix  discusses  the 
"  Third  War  Loan."  The  report  in  its  conchidini,^ 
sentences  says  that  economy  should  be  enforced  as 
well  as  preached,  and  "the  lesson  should  be  the 
easier  in  that  Germany  has  already  set  an  example  to 
the  whole  world.  But  when  all  these  palliatives  and 
remedies  have  been  adopted  there  is  little  doubt  that 
there  will  remain  a  great  deal  to  be  done,  and  our 
weapon  for  this  purpose  must  be  the  raising  of 
credits  abroad."  "  No  one  doubts  that  the  British 
Government  could  raise  money  in  the  United  States 
on  favourable  terms." 

In  the  discussion  that  followed,  Dr.  Yvks  Guvot  said  that 
on  the  morrow  of  the  war  an  enormous  mass  of  fixed  capital 
would  have  to  be  reconstituted,  railways,  houses,  and  working 
plant  to  be  reconstructed.  The  needs  would  be  great,  the 
purchasing  power  small,  and  the  cost  would  be  increased  by 
the  high  rate  of  interest,  the  difficulties  of  procuring  working 
plant  and  instruments,  the  scarcity  of  labour,  and  fiscal  sur- 
charges. The  only  means  of  repairing  losses  and  increasing 
the  economic  power  of  a  nation  was  to  intensify  production. 

Prof.  Scott  (the  Chairman)  observed  that  he  had  come  to 
the  conclusion  that  if  the  country  "put  its  back  into  the 
war"  and  if  the  cost  did  not  exceed  one  thousand  millions  a 
year  we  could  finance  the  war  indefinitely. 

Mr.  Drummond  Fraser  urged  the  need  of  a  simpler  form 
of  Government  investment;  and  Prof.  Bovd  Dawkins  was  in 
favour  of  taxing  war  profits.  Why,  he  asked,  should  not  all 
profits  made  above  a  defined  level  go  to  the  Government?  He 
did  not  see  the  slightest  difficulty  in  carrying  out  the  principle 
which  had  already  been  applied  by  the  Government  to  the 
railways.  He  also  favoured  the  taxation  of  incomes  below 
£1&),  and  declared  that  on  this  proposal  the  working  man  was 
ready  to  do  his  bit  financially  in  this  great  war. 

In  the  Economic  Section  on  Saturday,  September 
nth,  the  Ven.  Archdeacon  Cunningham  spoke  of 
"  Economic  Problems  after  the  War."  An  abstract 
of  his  remarks  follows:  — 

Economic  Problems  after  the  War. 

By  W.  CUNNINGH.\M,  F.B.A. 
{Abstract.) 

There  can  be  no  accurate  forecast  of  the  conditions  after 
the  war;  but  as  we  have  borrowed  largely  and  spent  the 
money  unproductively,  there  is  sure  to  be  a  heavy  burden  to 
fall  on  some  one,  though  we  cannot  foresee  exactly  how  it 
will  be  borne.  We  can  only  indicate  hopes  and  fears  as  to  the 
possibilities  of  the  future. 

During  the  war  there  has  been  an  immense  outburst  of  the 
sense  of  national  duty ;  we  may  hope  that  men  will  continue 
to  view  the  aft'airs  of  the  country  with  public  spirit,  and  that 
the  laiaaez  faire  school  which  identifies  national  prosperity  with 
the  pursuit  of  private  interests  is  dead. 

There  has  been  a  great  increase  of  governmental  activity, 
and  the  experiments  made  in  regard  to  the  nationalisation  of 
railways  and  the  fixing  of  prices  and  profits  and  wages  by  the 
State  are  remarkable.  They  make  an  increased  sense  of  the 
nation  as  a  unit,  and  indicate  that  cosmopolitanism  has 
received  a  check:  It  is  probable  that  each  nation  will  be  on 
the  guard  against  the  risk  of  being  exploited  by  countries 
which  are  more  advanced  industrially.  Great  Britain  was 
enabled  by  the  age  of  invention  to  use  her  industrial  superiority 
60  as  to  control  the  resources  of  other  countries;  and  though 
Great  Britain  has  now  left  her  Colonies  free  to  pursue  their 
own  development,  German  organisation  and  her  careful  apph- 
cation  of  science  to  industry  have  given  her  the  opportunity  of 
pursuing  the  same  policy. 

It  is  of  the  highest  importance  that  the  problems  of  the 
increased  burden  caused  by  the  war  should  be  clearly  stated : 
and  there  may  be  some  misgiving  lest  the  habit  of  mind 
which  has  been  recently  cultivated  by  English  economists  is 
the  best  for  dealing  with  broad  issues."  Both  consumption  and 
production  are  necessaiy  parts  of  the  economic  process,  but 
the  war  has  shown  once  more  the  importance  of  production — 
the  production  of  munitions  and  the  organisation  of  employ- 
ment; the  new  schfxil  of  economists,  which  gives  an 
exaggerated  importance  to  consumption  and  leaves  production 
in  the  background,  is  not  well  fitted  to  deal  with  the  ques- 
tions. Many  economists  before  the  \var  took  a  short-sighted 
view  of  British  interests,  and  heli^etl  to  create  the  impression 
in  Germany  that  Groat  Britain  was  .so  committed  to  neutraUty 
that  she  would  present  no  objection  to  the  invasion  of  Bel- 
gium. By  exaggerating  the  imjxyrtance  of  consumption  the 
same  school  of  economists  has  given  an  apparently  scientific 
basis  to  the  claims  of  those  who  are  taking  advantage  of  the 
war  t«  stand  out  for  higher  wages.  In  .so  far  as  the  stniggle 
at  the  Dardanelles  has  been  due  to  political  rather  than  mili- 
tary considerations  they  have  laid  undue  stress  on  the  possi- 
bility of  importing  corn  from  the  Black  Sea,  and  have  raised 
the  "question  as  to  whether  cheapness  to  the  consumer  may 
•not  be  obtained  at  twi  great  a  cost  in  lives. 


Manchester  Electricity  Supply  Undertaltiner. 

In  Section  G,  on  Thursday  morning,  Mr.  S.  L.  Pbarce,  City 
Electrical  Engineer,  read  a  paper  on  the  Manchester  electrical 
undertaking,  with  special  reference  to  the  projected  Barton 
Power  Station.  The  latter  was  fully  described  in  our  issue  of 
Januai-y  8th,  191-5,  with  illustrations.  The  paper  was  followed 
liy  a  discussion,  opened  by  the  President  of  the  Section. 

Dr.  Hele-Suaw,  remarking  upon  the  storage  capacity  for 
two  months'  supply  of  coal,  said  that  in  these  days,  when  it 
was  necessary  to  think  of  the  possible  total  st<jppage  of  coal 
supplies,  the  provision  of  storage  for  so  far  ahead  was  a  good 
thing.  He  could  not  see  that  it  would  have  hurt  the  Ship 
Canal  Co.  at  all  to  have  made  an  arrangement  with  the  Cor- 
poration Electricity  Department  respecting  the  supply  of 
water  for  condensing,  but,  as  it  turned  out,  to  have  to  use 
the  sewage  effluent  at  the  electricity  station  was  actually  going 
to  pi'ove  of  distinct  advantage  to  the  sewage  disposal  depart- 
uicnt. 

Mr.  J.  G.  Newbigging  (Chief  Engineer,  Manchester  Gas 
Department)  said  he  understood  Mr.  Pearce  to  say  that  he 
made  his  calculations  of  cost  on  coal  at  9s.  per  ton.  Did  he 
think  that  price  would  ever  be  reached?  As  users  of  about 
half  a  million  tons  of  coal  per  annum,  the  Gas  Department 
never  hoped  to  get  it  as  cheaply  as  that.  He  thought  the 
charge  would  be  50  per  cent,  higher  than  that  for  many  years 
to  come. 

Mr.  Gerald  Stokey,  F.R.S.,  said  he  had  heard  a  good  deal 
about  the  Barton  power  station,  and  he  thought  the  lay-out 
was  most  complete;  he  did  not  see  how  it  could  be  improved 
upon.  The  sizes  of  turbines  Mr.  Pearce  had  selected — 15,000 
Kw.  and  25,000  kw. — were  very  suitable;  15,000-KW.  turbines 
at  1,.500  R.p.M.  were  very  suitable  at  the  present  time,  and 
about  the  maximum  that  was  economical  for  that  speed.  But 
the  sizes  of  turbines  were  going  up  so  rapidly  that  doubtless 
by  the  time  Mr.  Pearce  required  his  25,000-kw.  turbines, 
manufacturers  would  be  in  a  position  to  give  them.  Up  to 
the  present  no  tui'bine  had  been  constructed  at  more  than  750 
R.p.M.  of  this  size,  although  in  America  they  had  been  made 
of  30,000  KW.  at  1,500  r.p.m.  With  regard  to  measuring  instru 
ments,  it  was  most  important  in  a  power  station  to  measure 
everything  accurately;  by  that  means  alone  could  economy 
be  obtained.  Every  stage  in  the  process  of  producing  elec- 
tricity should  be  absolutely  measured  and  curves  made,  and 
then  the  matter  could  be  watched  and  economies  effected. 
Touching  on  the  use  of  sewage  effluent,  Mr.  Stoney  asked  it 
there  would  be  any  trouble  wth  the  choking  of  the  condenser 
tubes  and  getting  a  skin  on  them  which  would  reduce  the 
vacuum,  ^'acuum  was  everything  in  such  a  station  for  high 
economy  in  turbine  work,  and  the  turbines  Mr.  Pearce  had 
chosen  were  going  to  be  made,  he  believed,  for  the  hiahest 
vacuum  possible — somewhere  about  29  in.  He  wordd  also 
like  to  know  whether  there  would  be  trouble  about  corrosion 
of  the  tubes  due  to  sewage  effluent.  Another  point  was 
whether  Mr.  Pearce  had  made  any  provision  for  getting  easily 
hea\'y  parts  of  machinei"y  into  his  engine  room.  He  had 
allowed  for  removal  from  his  engine  room  to  his  workshop, 
but  was  there  any  connection  between  that  and  the  main 
lines  of  the  country  so  that  heavy  machinei-y  could  be  got 
direct  into  the  engme  room  without  serious  handling?  That 
was  an  important  point  in  modem  electric  power  stations, 
and  one,  he  was  son-y  to  say,  in  which  many  electric  power 
stations  were  deficient.  They  ought  to  be  able  to  lift  straight 
off  the  track  to  the  place  where  they  wanted  the  machinery 
to  be. 

ilr.  Pearce,  in  reply,  said  that  he  did  not  expect  to  be  able 
to  buy  coal  at  9s.  a  ton,  but  that  was  the  figure  prepared  in 
connection  with  the  Parliamentary  inquiry,  and  at  that  time 
there  was  certainly  a  reasonable  prospect  of  getting  coal  at 
9s.  a  ton  at  Barton.  He  did  not  think  there  was  a  prospect 
of  their  being  able  to  buy  coal  at  9s. per  ton  unless  they  were 
prepared  to  accept  coal  of  vei-y  inferior  quality,  and  that  he 
doubted.  The  table  he  had  shown,  in  which  the  price  of  9s. 
was  mentioned,  was  to  indicate  the  difference  between  the 
conditions  at  Barton  and  at  the  Stuart  Street  Station,  and 
if  they  had  to  pay  .50  per  cent,  more  for  coal  it  would  apply 
equally  to  Barton  and  to  Stuart  Street.  The  dearer  the  coal, 
the  more  Barton  would  score  over  the  other  one.  With  regard 
to  Mr.  Stoney's  observations,  he  was  glad  to  have  the  endorse- 
ment of  the  "correctness  of  proceeding  with  tui-bines  of  such 
output  as  had  been  mentioned  at  such  high  speeds.  No  one 
was  more  competent  to  pass  opinion  on  that  than  Mr.  Stoney 
No  portion  of  the  Barton  scheme  had  been  considered  more 
carefullv  than  the  question  of  condensing  water,  and  very 
elaborate  arrangements  would  be  made  at  Da\yhulme  (where 
the  sewage  works  were  situated)  to  give  the  electricity  depart- 
ment a  purified  effluent.  "We  have  it  on  the  highest 
authoritv,"  added  Mr.  Pearce,  "that  the  effluent  as  we  shall 
receive  it  will  be  better  than  the  Ship  Canal."  As  regarded 
the  conden.ser,  thev  had  had  before  them  the  possibility  ot 
having  trouble  with  the  water,  and  .special  designs  had  be^n 
introduced  into  the  condenser  to  ehminnte  anv  of  the  possible 
dangers  mentioned  bv  Mr.  Stoney,  and  al^  to  facilitate 
matters.  Corrosion  they  did  not  fear  at  all.  With  regard  to 
getting  heavy  machineiT  into  the  engine  r<x)m,  arrangements 
were  being  made  for  a  railway  line  to  be  brought  in  lor  tbat 
purpo.se. 
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The  Manchester  Corporation  Gas  Undertaking. 

In  tbe  course  of  a  collection  of  notes  on  this  subject,  read 
in  Section  G  by  Mr.  J.  G.  Newbigoino,  tbe  autbor  stated  that 
the  gas  works,  established  in  1817  by  the  Coniniissioners  of 
Police,  became  the  property  of  tbe  Ooqwration  in  1843,  and 
wore  valued  at  £3,335,019;  the  debt  outstanding  bad  been 
reduced  to  about  one  million  sterling,  and  nearly  3k  millions 
of  net  profits  had  been  applied  to  corporation  purposes,  while 
the  price  of  gas  was  less  than  2s.  per  1,000  cubic  feet.  Enor- 
mous new  works  bad  been  designed,  including  an  electrical 
installation  for  generating  the  power  required  in  tbe  manufac- 
turing processes,  and  for  the  handling  of  tbe  huge  quantities 
of  coal  and  coke,  but  owing  to  the  war  their  construction 
had  been  defen'ed. 

After  describing  the  important  assistance  rendered  by  the 
gas  works  to  the  State  and  t»  industry  in  general  by  the 
development  of  suitable  methods  of  reclaiming  by-products, 
the  author  stated  that  it  could  not  be  expected  that  the 
success  of  the  department  could  be  maintained  unless  it 
were  relieved  of  the  burden  of  contributing  large  sums 
annually  in  relief  of  rates,  at  tbe  expense  of  the  gas  consumers. 
Practically  the  only  direction  in  which  town  gas  could  make 
material  progress  was  in  the  replacement  of  smoky  solid  fuel 
with  gaseous  fuel,  as  the  advent  of  tbe  practical  application 
of  electricity  had  taken  away  tbe  monopoly  previously  enjoyed 
by  gas,  and  it  was  becoming  more  and  more  evident  that  each 
of  these  commodities  had  to  a  very  great  extent  its  own  dis- 
tinct sphere  of  usefulness.  During  the  period  1909-13,  the 
increase  in  tbe  use  of  electricity  for  power  purposes  was  no 
less  than  155.2  per  cent.,  and  tbe  use  of  gas  for  cooking  30.18 
per  cent.,  these  being  the  directions  in  which  the  respective 
commodities  bad  made  tbe  greatest  progress.  For  private 
lighting,  gas  was  practically  stationary,  showing  an  increase 
of  only  0.2  per  cent.,  whOe  electricity  increased  7.5  per  cent. 
During  tbe  last  decade  the  use  of  gas  for  cooking,  heating,  and 
industrial  use  had  made  good  progress  in  Manchester,  but  a 
much  lower  price  was  necessary  to  encourage  its  more  general 
a/doption. 

In  tbe  case  of  a  municipality  controlling  both  gas  and 
electricity  supplies,  Mr.  Newbigging  held  that  there  was  no 
reason  why  the  former  department  should  not  eventually 
become  the  gaseous  fuel  suppher,  and  the  latter  the  light 
supplier.  The  fuel  question  was  of  great  importance  to  the 
nation,  and  the  gas  industi-y  had  a  better  opportunity  than 
any  other  of  solving  it,  and  with  it  tbe  smoke  problem,  besides 
economising  our  coal  resources  and  encouraging  the  growth 
of  a  variety  of  minor  industries. 


D,  having  the  same  resistanoe  as  the  winding  w,  or  the 
diverter  may  be  dispensed  \yith  altogether.  The  direction  of 
rotation  of  the  machine  is  such  that  a  point  on  the  commu- 
tator passes  first  under  b,  then  under  a. 

Assuming  that  the  number  of  turns  on  the  commutaling 
pole  is  such  as  to  give  the  right  commutating  flux  when  half 
current  is  passing  through  them,  then  it  will  be  found  that 
tbe  current  will  divide  evenly  between  brushes  a  and  b, 
because  the  correct  excitation  of  the  commutating  pole  gives 
an  even  distribution  of  cuiTent  over  tbe  face  of  the  compound 
brush  A  B.  If,  however,  tbe  number  of  turns  in  w  is  too  great, 
there  is  a  tendency  to  over-commutation ;  that  is  to  say,  the 
current  in  B  becomes  greater  and  tbe  cuiTent  in  a  less.  This 
ha^  tbe  effect  of  automatically  weakening  the  commutating 
pole,  and  the  pole  remains  of  just  such  a  strength  as  to  bring 
about  the  required  distribution  of  current  between  a  and  B. 

It  will  be  found  on  machines  of  ordinaiy  rating,  and  more 
particularly  on  machines  of  veiy  large  rating,  that  the  "cor- 
recting "  voltage  between  A  and  e  necessary  to  bring  about  a 
suitable  division  of  current  between  the  two  brushes  is 
normally  very  small,  being  of  the  order  of  ,5  volt,  whereas 
the  voltage  which  can  be  generated  between  A  and  B  by  a  pole 
being  too  weak  or  too  strong  may  easily  amount  to  5  volts  or 


A  Self-ldjastlng  Commntating  Device. 

By  Prof.  Miles   Walker. 
{Section  G. — Abstract.) 

It  is  well  known  that  a  continuous  current  generator  fitted 
with  commutating  poles  will  not  commutate  very  heavy  over- 
loads, owing  to  the  magnetic  saturation  which  occurs  in  tbe 
iron  of  the  inter-pole.  When  the  excitation  becomes  very 
great  tbe  saturation  of  tbe  iron  interferes  with  the  propor- 
tionality that  .should  exist  between  the  current  to  be  commu- 
tated  and  tbe  commutating  flux. 

The  rating  of  a  frame,  regarded  from  the  commutating  point 
of  view,  may  be  very  much  increa.sed  if  for  all  loads  the 
excitation  of  the  interpole  can  be  automatically  varied  so  as 
to  give  for  all  loads  tbe  right  commutating  field. 

The  paper  describes  a  device  tried  at  tbe  Manchester  School 
of  Technology  which  automatically  produces  tbe  right  amount 
of  commutating  flux  over  very  wide  ranges  of  load.  So  effec- 
tive is  the  correcting  influence,  even  where  the  diverter  in 
parallel  with  the  commutating-pole  winding  is  deliberately 
put  out  of  adjustment,  that,  whether  it  be  short-circuited  or 
given  a  resistance  equal  to  five  times  the  proper  resistance, 
the  flux  will  be  preserved  at  approximately  the  correct  value. 

Each  brush  (say.  the  positive  brush)  consists  of  two  parts,  one 
part,  A,  fig.  1,  being  slightly  in  advance  of  the  other  on  the 
commutatfir,  and  lightly  insulated  from  it.  Tlic  winding  on 
Ihe  commutating  pfile  has  twice  as  many  turns  as  one  would 
ordinarily  have,  and  the  cross-section  of  the  copper  conductor 


Pio.  1. 

i»  only  Hufficient  to  cJin-y  one-half  of  tlic  nnnatiiro  current 
continuously.  Tlius  the  weight  of  clipper  on  the  conimutnting 
pole  IB  the  A)im«  m  on  mochinca  as  nt  proflcnt  conBtructod. 
Tihe  part  of  the  bnuh  B  may  be  connected  through  a  diverter 


Fig.  2.— Type  of  Brush  Holder  for  Double  Brushes. 


more.  Thus  a  veiy  little  disturbance  in  the  equality  of  loading 
on  brushes  a  and  b  is  sufficient  to  yield  the  desired  "  correct- 
ing "  voltage. 

If  for  any  reason  the  commutating  pole  tends  to  become 
too  weak,  owing,  let  us  say,  to  the  saturation  of  the  iron  of 
the  pole,  the  induction  of  the  armature  coils  carries  the  current 
forward  to  brush  A,  and  tends  to  increase  automatically  the 
excitation  of  the  commutating  pole. 

We  can  imagine  an  extreme  case,  though  it  would  be  difli- 
cult  to  attain  in  practice,  in  which  the  whole  of  the  current 
would  be  carried  forward  to  brash  a.  This  would  give  an  exci- 
tation on  the  commutating  p<jle  equal  to  double  the  excitation 
that  would  be  obtained  with  the  same  load  on  an  ordinary 
machine.  We  see  that  right  up  to  this  extreme  case  we  would 
obtain  good  commutation — that  is  to  say,  up  to  the  point  at 
which  the  saturation  of  the  pole  required  a  doubling  of  the 
ratio  between  commutating  pole  ampere-turns  and  armature 
current. 

The  other  brush  (say  the  negative  brush)  may  be  either  _n 
simple  one  or  it  may  be  divided  into  brush  a'  aod  b'.  In  this 
case  half  tbe  commutating  poles  would  be  in  series  with  A 
and  the  other  half  in  series  with  a'.  A  number  of  experi- 
ments were  carried  out  by  Mr.  H.  G.  Bell  on  a  125-KW. 
220-volt  continuous-current  generator  in  order  to  determine 
the  amount  of  "correcting"  voltage  that  could  be  obtained 
between  bru.«bes  a  and  B.  The  brush-holder  employed  is  shown 
in  fig.  2  and  the  result  of  the  experiments  in  fig.  3.  The  plan 
adopted  was  to  change  tbe  resistance  of  the  diverter  D.  The 
change  of  the  resistance  was  not  accompanied  by  a  corres- 
ponding change  in  the  current  flowing  through  the  diverter, 
there  being  only  comparatively  small  change  in  the  value  of 
the  current  taken  by  A  and  b,  and  this  small  change  affected 
the  excitatiim  of  the  commutating  pole  to  such  an  ext-ent  as 
to  generate  between  a  and  b  a  "correcting"  voltage,  and  this 
voltage  forced  the  current  through  the  higher  resistance  of 
the  diverter. 

In  fig,  3  are  plotted  the  values  of  the  "correcting"  volt.iges 
at  different  loads  for  the  difreroiit  resistances  of  the  divert<'r 
marked  on  the  curves.  Suppose  that  a  current  pa.'wing  through 
w  brings  about  a  commutating  jiole  strength  which  tends  to 
divide  the  current  .10  as  to  giver,,  amiieres  to  b  and  u  amperes 
to  A.  I^et  the  resistance  of  the  divort(>r  by  ii„  and  the  resist- 
ance of  w  be  it«  .  Thfln,  if  T„  n„  =1,  n,- ,  there  will  be  no  "  cor- 
rw.ting  "  voltage.  If  the  value  iii,  be  loss  than  necossarii'  for 
this  equation,  wo  will  liiive  what  is  called  a  "  n<'gntive'  cor- 
recting voltage,  and  if  it  be  greater  wc  will  have  a  "  iwsitive  " 
corrc<iting  voltage. 

It  will  be  soon  that  if  there  wore  no  ."saturation  of  the  com- 
mutating ivdc  the  value  of  Hn  ,  which  would  loquiro  no  "cor- 
recting "  voltngo.  Would  1)0  n  constant.  As  .s<K)n  as  saturation 
occurs  this  ideal  value  of  iii,  is  incroasod.  as  can  he  stx-n  from 
tho  way  in  whiib  llic  positive  curves  in  fig.  .T  turn  over  with 
increase  of  load 
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A  number  of  oscillograms  were  taken  by  Mr.  Bell  showing 
the  behaviour  of  a  generator  provided  with  the  correcting 
device  described  in  this  paper,  and  without  the  correcting 
device.  It  was  found  that  with  the  correcting  device  the 
machine  would  take  nine  times  full-load  cuiTcnt  without  spark- 
ing, whereas  with  a  noraial  adjustment  of  the  diverter  the 
machine  sparked   badly  at  a  lower  load. 

A   500-Kw.   500-volt  rotaiT  converter,   built  by   the   British 


Fig.  3. 


Westinghouse  Ck).,  was  fitted  with  the  double-brush  gear 
arranged  as  in  fig.  1,  and  was  found  to  give  moet  excellent 
results.  The  machine  was  loaded  by  circulating  the  power 
through  a  1,000-kw.  converter  provided  with  an  alternating- 
current  booster.  It  was  found  that  with  3,000  amperes  flowing 
(the  largest  current  which  could  be  circulated  through  rotaries 
and  transformers  with  the  existing  arrangement)  the  commu- 
tation was  sparkless.  The  device  is  being  at  present  installed 
on  a  1,500-KW.  rotaiy  converter,  on  which  the  commutating 
conditions  would  otherwise  be  rather  difficult.  • 


than  a  purely  political  or  strategic  significance.  She  doubt- 
less wanted  also  to  seize  for  herself,  and  at  the  same  time 
to  deprive  her  enemies  of,  coalfields  lying  jost  beyond  her 
own  borders  which  were  capable  of  furnishmg  abundant  sup- 
plies of  coal  admirably  adapted  for  yielding  the  raw  materials 
tor  the  manufacture  of  high  explosives. 

Fuel  economy  and  the  proper  utilisation  of  coal,  whether 
in  connection  with  manufacturing  operations  or  domestic 
heating,  would  become  one  of  the  most  important  national 
questions  during  the  trying  years  that  would  follow  hard 
u()on  this  war,  because  of  all  directions  in  which  national 
economy  could  be  most  healthfully  and  advantageously  exer- 
cised, this  was  perhaps  the  most  obvious  and  prolific.  It  wa» 
tjilerably  certain  that,  with  an  eflicient  and  systematic  public 
supervision  of  fuel  consumption,  we  ought  to  be  able,  even 
with  existing  appliances,  to  save  many  millions  of  pounds 
of  our  annual  coal  bUI,  and  with  improved  appliances  still 
more  millions,  a  saving  which  would  in  the  long  run  redeem 
a  considerable  amount  of  the  War  Loan,  which  had  been 
much  more  easily  raised  than  it  would  be  repaid. 

He  feared  that  not  only  were  chemists  for  the  most  part 
lamentably  ignorant  of  the  nature  of  coal,  and  of  modern 
technology,  but  they  had  been  for  many  years  past  so  indiffer- 
ent about  such  questions  that  they  had  been  content  to  leave 
them  almost  entirely  to  engineers,  who,  as  a  body  were 
notoriously  deficient  in  chemical  sense  and  experience.  Nearly 
all  that  the  modern  student  of  chemistry  was  taught  in  our 
academies  about  combustion  was  known  to  Lavoisier,  and 
he  questioned  whether  in  the  majority  of  our  University 
laboratories  any  investigation  upon  coal  or  combustion  was 
ever  undertaken.  And  yet  the  subject  was  full  of  the  most 
fascinating  and  fundamental  theoretical  problems,  for  the 
most  part  unsolved,  and  the  nation  consumed  every  week  as 
much  coal  as  could  be  exchanged  for  the  whole  quantity  of 
aniline  dyes  used  by  its  textile  industries  in  a  year.  Moreover,, 
such  advances  as  had  been  made  in  recent  years,  and  they 
were  by  no  means  inconsiderable,  had  nearly  all  been  in  the 
direction  of  the  wider  application  of  gaseous  fuels,  yet  in 
how  many  of  our  University  laboratories  was  even  gas  analysis 
taught,  or  how  many  of  our  schools  of  chemistry  provided 
systematic  courses  in  the  chemistry  and  manipulation  of  gases, 
without  which  no  professional  training  of  industrial  chemists, 
however  much  research  work  it  might  include,  ought  to  be 
considered  satisfactory? 

Alluding  to  the  carbonisation  of  coal,  he  suggested  that 
public  interest  would  justify  the  Government  in  fixing  by  law 
a  reasonable  time  limit  beyond  which  no  beehive  coke  oven 
installations  would  be  allowed  to  remain  in  operation,  except 
by  express  sanction  of  the  State,  and  then  only  on  special 
circumstances  being  proved.  There  was  also  much  need  of  a 
better  and  more  systematic  chemical  control,  in  the  public- 
interest,  of  by-product  coking  plants.  He  suggested  that  the 
Government  be  memorialised  with  a  view  to  the  establishment 
of  a  central  organisation  for  the  supervision  of  fuel  consump- 
tion and  the  utilisation  of  coal,  somewhat  on  the  lines  of  the 
existing  alkali  works  inspection,  which  had  been  so  beneficial 
to  the  chemical  industry.  In  connection  with  such  an  organi- 
sation there  might  be  undertaken  a  much-needed  systematic 
chemical  survey  of  British  coalfields,  as  well  as  experimental 
trial  of  new  inventions  for  fuel  economics. 

(We  are  indebted  to  the  Yorkshire  Posi  for  the  foregoing' 
report.) 


Fig.  4. 


An  alternative  arrangement  is  shown  in  fig.  4.  Here  the 
current  coming  from  b  passes  round  the  coil  w,  so  as  to  give 
some  opposing  ampere-turns  on  the  interpole.  If  the  w 
turns  are  sufficiently  great  to  wipe  out  the  ;«  turns  and  give  the 
required  excitation,  then  the  arrangement  works  as  described 
ill  connection  with  fig.  1.  If  it  is  desired  to  keep  w  and  w 
the  same,  then  the  extra  turns  c  can  be  added  as  shown  in 
fig.  4.  It  is  found  in  practice  that  the  simple  arrangement 
shown  in  fig.  1  is  quite  sufficiently  effective  in  practice. 


The  Control  of  Fael  Consnmption. 

In  the  Chemistry  Section,  on  Wednesday,  September  8th, 
Prof.  W.  A.  Bone,  presiding  in  the  absence  in  Flanders  of 
Prof.  H.  B.  Baker,  discussed  the  great  national  importance  of 
a  more  scientific  control  of  fuel  consumption  and  the  utilisa- 
tion of  coal  generally,  with  special  reference  to  the  situation 
created  by  the  European  conflict.  He  said  that  notwith- 
■standing  the  fact  that  we  were  raising  annually  in  the  United 
Kingdom  some  '287  million  tons  of  coal,  of  which  189  million 
tons  were  consumed  at  home,  more  or  less  wastefully,  it  was 
surprising  how  little  had  been  done  by  the  scientific  commu- 
nity to  impress  upon  the  Government  and  the  public  the 
importance  of  estaljlishing  some  systematic  control  or  investi- 
gation of  fuel  consumption  in  all  large  industrial  areas. 

The  contending  armies  depended  upon  certain  distillation 
products  of  coal  for  their  supplies  of  high  explosives,  and  there 
was  little  doubt  in  his  mind  that  Germany's  violation  of  the 
neutrality  of  Belgium,  and  her  subsequent  seizure  of  that 
country  and  of  a  large  tract  of  Northern  France,  had  more 


A  Note  on  "Earth  Resistance." 

By  Prof.  E.  W.  M.^rchant,  D.Sc. 
{Section  G. — Abstract.) 

In  connection  with  the  wireless  station  at  Liverpool,  some 
experiments  have  been  made  recently  on  the  resistance  to 
earth  of  three  different  types  of  earth  plate.  .  The  earth  most 
used  was  the  water-pipe  system  of  the  building;  in  addition 
to  this,  an  earth  was  formed  by  14  2-in.  cast-iron  pipes, 
pointed  and  driven  about  1  ft.  into  the  ground,  which,  in 
Liverixx)l,  is  a  good  yellow  sandstone;  a  third  earth  was 
formed  by  a  copper  plate  1  ft.  6  in.  wide  and  4  ft.  6  in.  long, 
buried  vertically  at  a  depth  at  the  lower  edge  of  6  ft.  below 
ground,  to  which  were  riveted  two  copper  strips,  laid  at  a 
depth  of  6  ft.,  each  1  in.  wide  and  40  ft.  long.  In  both  cases 
described  the  earth  w-as  made  by  burying  the  plates  direct  in 
the  wet  sandstone,  without  a  siirrounding  volume  of  coke- 
such  as  is  usually  recommended. 

The  specific  resistance  of  the  sandstone,  when  excavated 
from  the  soil  and  firmly  pressed  into  a  wooden  box  with- 
copjx>r  plates  at  opposite  faces,  was  375  ohms  per  foot  cube, 
the  percentage  moisture  in  the  sand  being  10  per  cent.  By 
measuring  between  these  earths  in  succession  the  resistance 
of  each  of  the  three  can  be  estimated.  The  following  results 
were  obtained  :  — 

Earth  resistance  of  copper  plate  and  strip 6.1  ohms. 

Earth  resistance  of  iron  pipes  42        ,, 

Earth  resistance  of  water  pipes         3        ,, 

After  a  very  dry  spell  of  weather  the  earth  resistance  was^ 
found  to  be  about  6  per  cent,  greater  than  it  was  after  the 
usual  rainy  conditions  had  prevailed  for  some  weeks. 
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CoNTEACT    DiFFICULTT    WITH    InTEBNED   PATENTEE. 

In  the  Patente  Court  on  Thnreday  last  week,  Meesrs.  J.  Warner  and 
Sons,  Ltd.,  of  the  Spitalfields  Bell  Foundry,  applied  for  power  to 
manufacture  an  appliance  for  rinpring  church  belU  by  electricity, 
under  patents  27,457  of  1907  and  19,19H  of  1910,  in  the  name  of 
Carl  Herrde,  of  33,  Great  Q  seen  Street,  Holborn,  who  is  interned 
in  a  concentration  camp. 

For  the  applicants  Mr.  Ernest  de  Pasp.  chartered  accountant, 
appeared,  and  Mr.  A.  Helbinfr  watched  the  proceedings  for  the 
patentee. 

Under  the  patent,  the  hammer  is  suspended  within  the  bell, 
requiring  no  counterweight  or  spring  to  balance  It,  and  the  entire 
Weight  is  available  to  ensure  a  powerful  stroke.  Prior  to  this 
patent  the  difficulty  with  electrically-actuated  bells  had  been  that, 
when  the  hammer  strnck,  contact  for  the  next  cycle  was  made  too 
Boon,  so  that  the  armature  exerted  a  retarding  action  on  the 
hammer,  which  weakened  the  stroke  and  diminished  the  power  of 
lifting  the  tongue.  The  patent  interposes  between  the  hammer 
and  the  armature  means  to  prevent  the  circuit  being  closed  pre- 
maturely, and  contact  for  the  next  stroke  is  made  at  such  a  time 
that  the  effect  of  the  electromagnet  is  not  to  diminish  the  impact 
of  the  hammer.  A  spindle  carries  one  slow  wheel  and  one  fast 
wheel,  the  former  actuating  a  contact  device,  and  the  whole 
operated  by  the  swing  of  the  hammer.  The  switch  arrangement 
<;onsiBts  of  a  f  nlcrumed  bar  operating  a  swinging  contact  piece,  and 
actuated  by  a  rod,  receiving  motion  from  the  armature.  A  key- 
board may  be  fitted,  with  which  tunes  can  be  played  electrically  on 
any  number  of  bells  ;  the  keyboard,  by  reason  of  its  electrical 
operation,  may  be  placed  in  any  part  of  a  church  or  building  away 
from  the  belfry.  The  regulator  patent  is  a  dial,  with  attachments,  by 
which,  on  placing  a  pointer  at  any  number,  the  number  of  blows, 
from  3  to  80  per  minute,  may  be  struck  upon  a  bell. 

Applicants'  licence  was  handed  to  the  Controller  of  Patents, 
Mr.  Temple  Franks,  by  Ms.  de  Pass,  who  stated  that  while  hold- 
ing exclusive  licence  from  the  patentee  they  were  not  certain  that 
their  contract  gave  them  power  to  manufacture.  Under  a  certain 
clause  Mr.  Herrde  had  hitherto  supplied  all  the  electric  fittings. 
Farther,  they  were  troubled  aa  to  whether  any  question  could  be 
raised  of  trading  with  the  enemy.  The  applicants  asked  the 
Patents  Court  and  the  Board  of  Trade  for  power  themselves  to 
manufacture.  They  were  prevented  from  fulfilling  orders  they 
had  in  hand. 

The  Cost  BOLLEB  said  it  looked  aa  though  the  patentee  granted 
the  company  power  to  sell,  use  and  exercise  the  patent  rights  of 
the  invention,  and  there  was  a  further  clause  which  referred  to 
"  manufacturing,  selling  and  disposing  of  bells."  This  seemed  to 
indicate  that  the  right  to  manufacture  was  given  in  terms,  but  a 
later  clause  bound  Messrs.  Warner  v<c  Sons  to  place  with  the 
patentee  orders  for  electric  fittings  to  the  amount  of  a  certain 
sum  per  annum.  That  was  wholly  inconsistent  with  the  right 
which  seemed  already  to  have  been  given  to  manufacture.  The 
licensees  were  to  be  entitled  to  the  sole  right  to  manufacture  in 
the  event  of  the  death,  retirement,  or  bankruptcy  of  the  patentee, 
or  in  default  of  his  keeping  the  patents  and  inventions  in  full 
force  and  effect. 

Mb.  DE  Pass  observed  that  the  licensees  had  paid  patent 
renewal  fees  in  the  patentee's  default,  and  they  said  that  he  had 
broken  his  agreement. 

The  CONTROLLEB  Said  he  muat  take  the  view  that  under  the 
contract  the  applicants  had  power  to  manufacture. 

Mb.  de  Pass  said  another  question  was  raised.  They  could  do 
nothing  without  the  tools,  drawings  and  patents  for  electric 
fittings,  which  were  at  Herrde's  office,  and  these  the  landlord  had 
seized  for  rent.  He  also  said  he  had  made  advances  to  the 
patentee  in  respect  of  working. 

Mb.Robebt  Wabner,  managing  director  of  the  applicant  firm, 
stated  that  they  had  sold  a  considerable  numt)er  of  the  apparatus, 
and  desired  now  to  minufacture  for  themselves. 

The  Controller,  delivering  judgment,  said  :  As  far  as  the 
agreement  is  concerned,  I  think  you  may  commence  to  manufacture 
tomorrow,  but  you  cannot  manufacture  without  tools.  The  land- 
lord may  have  a  lien  on  them,  and  you  muat  take  legal  opinion 
on  your  position  there.  It  is  possible  after  what  yon  have  said, 
and  what  you  have  paid,  that  you  may  have  a  prior  lien.  No 
question  of  trading  with  the  enemy  arises.  As  to  agreements 
with  alien  enemies,  generally  speaking,  the  operations  are 
suspended  during  the  war.  You  cannot  receive  anything  from 
him  or  pay  him  money.  There  is  no  need  to  ask  the  Bjard  of 
Trade  to  annul  the  existing  licence  and  to  give  you  a  new  one  in 
different  terms, 

MeTHoPOLITAN    MlNITlONS   CASK. 

On  Monday,  at  Caxton  Hall,  at  a  local  Court  of  the  Metropolitan 
Monitions  Tribunal,  complainta  were  brought  by  a  telephone 
manufacturing  company,  which  is  engaged  upon  war  work,  against 
eight  of  its  eraployi':',  alleging  that  on  a  certain  night  they  took 
their  meala  at  the  wrong  hours  and  absented  themselves  from 
i-nportant  woik  without  leave.  The  matter  is  reported  in  Tues- 
day's 7'imfii. 

Mil.  BuRNKY,  the  managing  director  of  the  company,  Baid  that 
new  hours  and  regulations  were  put  in  force  as  the  result  of  a 
more  complete  night-shift.  A  deputation  waited  on  the  firm  to 
protest  against  the  new  hours.  The  men  on  Friday,  September 
lOtb,  ignored  the  rules,  got  their  money,  and  did  not  come  back. 
They  were  still  out. 


Mr.  Swalbs,  a  representative  from  the  men's  Union,  said  they 
were  not  objecting  to  long  hoars,  but  to  the  alteration  of  hours 
for  meals.  The  proper  method  in  the  case  of  a  dispute  was  for 
the  Board  of  Trade  to  be  acquainted  with  the  facts,  or,  in  a  con- 
trolled establiahment,  the  men  sbonld  have  due  notice  of  any 
change  and  an  opportunity  of  discussing  the  matter. 

Mr.  Bubney  said  that  the  matter  had  been  taken  to  the  Board 
of  Trade,  but  the  men  had  held  a  pistol  at  the  employers'  heads. 

The  President  said  the  Court  was  satisfied  that  the  rnles  became 
known  to  the  men  early  in  the  controversy.  It  was  a  pity  they 
took  that  high-handed  action.  It  was  a  serious  offence,  and  seven 
of  the  men  would  be  fined  £  1  each.  The  eighth  man,  who  had 
since  returned  to  work,  would  be  reprimanded. 


NEW    PATENTS    APPLIED    FOR.    1915. 

(NOT    YET  PUBLISHED), 

npiled    expressly    for    this    journal  by     MESSRS.    W.    P.    Thompson     &: 

Eleclrical     Patent     Agents,     2«5,  High    Holborn,     London,    W.C,    and 
Liverpool   and    Bradford. 


13,730.  "  Bipolar 

12.747.  "  Protect! 
HouaTON  Co.,  Ltd.     Septi 

12.748.  "  Dynamo-electr 
12,772.  "  Electrical 
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e  electrolyzers."     G.    G.   Hepburn.     September  6ih. 
ces     for     electric     systems."       British     Thomso.n- 
iber  6th.     (General    Electric  Co.,  United  States.) 
machines."     H.    Chitiy.      September  6th. 

C.  WVNNE.      September  7th.     (Complete.) 


12.781.  "  Electric  lighting  of  vehicles."  P.  F.  Smith  &  V.  S.  RoBINSOx. 
September  7th. 

12,792.  "  Electric  lamps."  British  Thomson-Houston  Co.,  Ltd.  September 
7th.     (General   Electric  Co.,  United  States.) 

18,798.  "  Multiple-filament  electric  lamps."  L.  Simonotti  &  E.  Simonotti. 
September  7th.     (Complete.) 

12,810.  "  Controllers  for  electric  motors."  H.  E.  Dev.  September  7lh. 
(Convention    date,   September  29lh,  1914,   United   States.)      (Complete.) 

12,834.  "  Method  of  generating  high-frequency  electric  currents."  "l".  F. 
Wall.     September  8th. 

13,848.    "  Trolley   heads."     G.  R.  Tavlor.    -September  8th. 

12.868.  "  Electric  motor  control  systems."  British  Thomson-Houston  Co., 
Ltd.     September   8th       (General   Electric  Co.,  United  States.) 

12.869.  "  Microphonic  detectors."  Western  Electric  Co..  Ltd..  &  G.  H. 
Xash.     September  8th.     ■ 

12,876.  "  Method  of  and  means  for 
fuel  for  internal-combustion  engines  ; 
September   8th.     (N     L.   Cowling,    Brit 

12,882.     "  Production  of  contii 
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nd  other  purposes."     T.   R.   Cowling. 
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trical  oscillations."     Marconi's  Wire- 
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12,924. 
th.     (Co 

12,936. 


ical  locks  for   the  gates 
September   8th. 

G.  Pate  &  A.  R 


doors  of  electric  tifts 


'ith   seconda 


A'ooD.     Septcmbei 
storage  batteries." 


ntrolled 
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Electric  heating  appa 
nplete.) 
"  Apparatus  for  use  in 

0.  Oldham.       September  9th. 
12,951.     "  Electro-magnetically-c 

the    electro-pneumatic    actions   of  organs  and   like  musical 
Willis,  ]un.      September  9th.      (Complete.) 
12,974.    "  Electrical  heat-dififusing  apparatus  for  medical  and  other  purposes." 

1.  Gaunt.     September  10th. 

12,984.     '*  Electrical    cooking     apparatus    and    switchgear    therefor."      F.     S. 
Grogan  &  E.   W.  B.  BuRDER.     September  10th.   J^Complete.) 

12.994.  "  Electric   lamps."     G.   M.   J.    MACKAy.      September  10th.     (Conven- 
tion   date,    September   12th,   1914,    United    States.)      (Complete.) 

12.995.  "  Electric    lamps."      J.    A.   Orange.     September    10th.      (Convenlion 
date,   September    12th,  1914,    United    States.)     (Complete.) 

13,033.     "Means    for   Ir.insmiiling   sign.nis    tleclrically."     G.    1!.    Reeve.     S,p- 
tember  11th. 


PUBLISHED    SPECIFICATIONS. 

XS14. 

7,821.  Enclosed  Electric  Motors  fok  Dkiving  Machines  under  Watek 
Signal   Ges.     March   2"th.     (March  29th,    1913.) 

12,673.  Electric  Jacquards,  Card-punciiino  Machines,  or  the  like,  Oestcr- 
reichische  Siemens  Schuckertwcrkc  &  Regal  Patente  Ges.  May  22nd.  (Mav 
30th,  1913.) 

17,246.  Transmission  of  Electrical  Impulses  over  Telephone  and  Teif- 
GRAPH  Circuits  oe  High  Electrostatic  Capacity.     G.   Musso.      July  21st. 

17,328,  Means  for  Controlling  the  Heating  Effect  of  Electric  Heatin, 
Apparatus.      A.   F.    Berry.      July  31sl. 

17„')29.    Electrical  Heating  Apparatus.      A,    F,  Berry.      July  21st. 

18,971.  Electric  Distribution  Systems.  British  Thomson-Houston  Co.,  Ltd. 
(General    Electric  Co.,    U.S.A.).     August  22nd. 

19.121.  Electrical  Continuity  of  Electrical  Conduits  and  other  Tubes. 
R.    W.   Perry.      August    2rth. 

19.239.     ICi.EcTKo-MAGNrTic  Track    Brakes.      D.    Stprjohann.     August   29ih. 

19,290.     El.F.CTRH-   Switches.      T.  G.   Nyborg.     September  1st. 

19,316.  Insulators  for  .\ehial  Strainers  or  the  like,  and  thc  Manufacture 
THH.F.OF.      T.  Sloper       September  1st. 

19,481.  Electric  Tei.egraphv.  W.  Judd,  Davics  &■  Eastern  Telegraph  Co.. 
Ltd.       September  5lh 

19.942.  liLECTRic  Heating  for  Metal  Workini..  Brilish  Thomson-Houston 
Co.,    Ltd.    (General    Electric   Co.,    U.S.A.).     September   18lh. 

21.1,17.  PoiNTB,  Switches  and  the  like,  or  Tracks  fiik  Electricallvdrivin 
VlhiclES.       R.    Cumniing.      October   19lli. 

2l,R2S.  Cooling  of  Dynamo-electric  .Machines.  British  1  homson-Housion 
Co.,   Ltd.  (General  Electric  Co.,  U.S.A.).     October  Slst. 

22.744.  Grinders  for  Commutators  or  Distributors  of  Ford  or  hthkr 
Motor-car   Engines.       W.   L.    Ross.      November   19lh. 

23,182.  Elitiric  Accumulators.  G.  Fuller,  L,  Fuller  &  G.  J.  A.  Fuller. 
Ntvcmber  27lh. 

23,028  MaoneT'.s  and  other  Electric  GENRRAT^tR.s.  A.  Kellcr-Dori.in. 
December  5lh.     (December  6th,  1913.     Addition   to  8,931/14.) 

24,428.    SpaSkins  Plug  TiaTER.      G.  W,   King.      December  list. 

fiS.  Means  For  the  I'lectrical  Transmission  and  Distant  Contri>l  oi 
Movements,  spbciallv  appi.icahle  t<i  Systems  ior  Signalling  Orders  and  tih 
LIKE.      K.  A.  Urobam  A-  W.   J.  Rickels.     J.inunry  1st.     (Addition  to  6,214/14, ^ 

4,10  I'RoiEsii  OF  AND  Means  for  M»Nur*CTi;BiNo  Carbons  ro«  Arc  Lamps 
Compagnle  de»  Charboni  Fabi»«  Henrlon.    Jonu-iry  Ilth.     (January  ^3th.  1914  ' 
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While  the  nation  is  still  engaged  in  discussing  what 
are  the  best  measures  to  adopt  in  order  to  draw  men 
away  from  their  ordinary  callings  to  "do  their  bit  " 
for  the  Allied  cause,  either  with  the  fighting  forces 
or  in  the  factory  ranks,  it  may  seem  to  be  premature 
to  enter  at  all  deeply  into  the  probable  position  of 
Labour  after  peace  is  proclaimed  and  the  clearing-up 
stage  of  this  colossal  holocaust  has  been  reached. 
Yet  the  problem  is  one  of  such  vast  importance  and 
of  such  enormous  proportions  that  it  is  unwise  for  its 
consideration  to  be  long  deferred.  True  it  is  that  we 
have  never  had  to  face  such  a  situation  before,  and, 
having  little  experience  to  guide  us,  shall  have  to 
shape  and  reshape  our  policies  with  the  change  of 
events,  but  the  movements  that  are  taking  place  in 
our  midst  must  be  closely  watched  by  the  most 
capable  minds  that  can  be  brought  to  bear  upon  the 
subject.  Already  we  have  organisations  deahng  with 
the  situation,  and  doubtless  our  Allies  and  our 
enemies  are  also  occupied  with  it;  only  a  week  or  two 
ago  we  recorded  that  Germans  who  were  permanently 
disabled  were  being  taught  elementary  mechanics. 
All  the  leading  nations  of  Europe,  and  especially  the 
manufacturing  ones,  will  have  to  deal  with  the  same 
problem,  though  in  different  countries  it  will  take  on 
different  aspects.  Though  oiu-  own  calls  to  the  fight- 
ing line  have  been  numerically  less  than  those  of  our 
great  Allies,  we  shall  have  a  large  and  delicate  series 
of  operations  to  go  through  before  we  can  return  to 
anything  approximating  to  the  industrial  state  of 
things  that  prevailed  in  July,  1914.  Our  own 
problem  is  quite  sufficient  to  absorb  our 
thought;  each  nation  will  have  its  own  par- 
ticular difficulties.  So  far  as  we  are  concerned, 
not  only  has  the  industry  of  our  Empire 
been  disorganised  in  order  to  remedy  defects  in 
national  organisation,  workers  having  changed  from 
one  trade  to  another  and  from  one  locality  to  another, 
but  the  whole  citadel  of  labour  principles  has  been 
stormed  as  the  result  of  the  attack  of  Prussianism 
upon  our  supposedly  sacrosanct  individual  Liberty. 
Already  disabled  soldiers  have  returned  by  the 
hundred  thousand;  large  numbers  of  them  will 
be  permanently  unfit  for  the  colliery,  the  factory, 
and  the  works;  their  experience  will,  we  fear, 
be  multiplied  perhaps  many  times  as  our  brave 
fellows  continue  to  make  their  gallant  stand; 
large  numbers  will  probably  choose  a  freer 
life  in  the  Colonies  instead  of  returning  to  ac- 
customed industries;  hundreds  of  thousands  of  others 
will  have  made  the  great  sacrifice  on  our  behalf  and 
be  free  from  all  the  trammels  of  civilised  industry. 
In  these  ways  the  ranks   of  the  industrial  workers 
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will  be  thinned  in  comparison  with  pre-war  times. 
But  while  the  position  in  Europe  continues  as  it  is 
at  present,  we  cannot  see  far  ahead  in  regard  to  these 
matters.  We  must  go  on  enlisting  and  training  more 
men  and  yet  more  men,  and  we  must  further  dis- 
arrange ordinary  industrj-  in  order  to  increase  the 
output  of  munitions,  leaving  it  to  those  who  are 
unable  to  help  in  either  capacity  to  bring  any  special 
experience  or  knowledge  that  they  may  possess  to 
bear  upon  the  probable  or  possible  effects  of  present 
happenings  on  the  course  of  employment  affairs  in 
the  years  that  are  to  follow.  Therefore,  it  was  a 
wise  decision  on  the  part  of  the  British  Association 
to  appoint  a  conference  to  investigate  the  "  Outlets 
for  Labour  after  the  War."  This  conference  pre- 
sented an  interim  report  to  the  Economic  Section  at 
the  Manchester  meeting.  The  terms  of  reference 
were  as  follows  :  — 

1.  To  investigate  into  the  replacement  of  men  by  women  in 
industries  during  the  war. 

2.  The  permanent  effects  of  this  after  the  war. 

3.  The  character  of  re-employment  with  respect  to  changes 
of  tastes  and  physique  amongst  those  who  have  served  with 
the  Forces  and  are  disbanded. 

4.  Suggest  means  by  which  consequent  unemployment  may 
be  counteracted  or  minimised. 

.5.  Possibility  of  employing  disbanded  men  on  the  land. 

It  was  decided  that  the  best  method  oj  dealing  with 
the  first  two  terms  of  this  reference  would  be  to 
investigate  those  industries  in  which  the  extra  em- 
ployment of  women  since  the  war  had  been  most 
marked,  as  well  as  those  industries  in  which  there 
were  possibilities  of  an  extension  of  women's  work, 
with  special  reference  to  trades  localised  in  the 
London,  Manchester,  Leeds,  and  Birmingham  dis- 
tricts. 

The  last  three  terms  of  the  reference  were  left  to 
be  dealt  with  by  papers  and  discussions.  The  report 
was,  therefore,  confined  to  the  replacement  of  men 
by  women  in  industries  as  a  result  of  the  war,  and 
the  possible  permanent  effects  of  this  displacement. 

We  publish  a  summary  of  some  of  the  contents  of 
the  report  elsewhere,  and  commend  the  whole  sub- 
ject, of  which  the  employment  of  women  is  but  a 
part,  to  the  very  careful  attention  of  all  our  readers. 


It  was  recently  stated  in  this  journal, 
The  Copper     ^^  ^^^  basis  of  German  calculations,  that 

J!    4*'i"'if'*      the  Teutons  claimed  to  be  in  possession 
Electricity         ,  ,  ,       ,  , 

Works.  ^'  ^^  adequate  supply  of  copper  for  a 
number  of  years  in  the  form  of  copper 
and  copper  alloys,  which  have  been  consun'.ed  in  the  country 
for  industrial  and  other  purposes,  including  electric  lif,'liting 
and  power  stations  and  tramway  equipment,  during  the 
course  of  many  years  past.  It  may  now  be  assumed  as  a 
definite  fact  that  numerous  manufactures  of  copper  and  its 
alloys  have  already  been  appropriated  for  the  use  of  the 
munition  works,  and  that  with  the  exception  of  copper 
equipment  in  industrial  works  acting  as  auxiliaries  of  war 
and  the  electricity  works  and  tramways,  very  little  of  this 
metal  remains  available  for  the  use  of  the  army  authorities  ; 
but  the  time  suems  to  he  approaching  when  recourse  will 
necessarily  have  to  be  had,  even  to  the  works  which  have 
liitherto  been  exempt  from  otTicial  levies  on  materials.  If 
this  were  not  the  case  we  should  not  find,  as  was  reported 


from  Zurich  on  September  21st,  an  important  quotation 
from  the  well-known  Ekklrokchnisclie  Zeituchrifl,  of  Berlin. 
This  journal,  it  is  stated,  has  raised  a  protest  against  the 
prospective  eventuality  of  the  authorities  laying  hands  on 
the  electricity  works  owing  to  the  scarcity  of  copper.  It  is 
suggested  that  the  Government  should,  in  the  first  place, 
take  possession  of  the  roofs  of  the  churches  and  castles  and 
melt  all  the  bells  containing  a  good  alloy  of  copper,  and 
that  other  metals  should  be  substituted  for  the  copper  tubes 
of  locomotive  boilers.  It  is  calculated  by  the  journal  in 
question,  that  by  making  the  latter  alteration  150,000  tons 
of  copper  would  be  realised.  The  statement  made  by 
the  Berlin  journal  is  a  welcome  announcement  to  this 
country,  as  it  indicates  the  difficulties  with  which 
the  Germans  are  now  becoming  confronted  in 
connection  with  the  continuation  of  the  war.  Bat 
we  no  longer  hear  anything  of  the  reported  discovery  of  a 
substitute  for  copper,  as  was  announced  several  months  ago 
at  a  meeting  of  a  well-known  iron  and  steel  association  in 
Germany.  The  Teutons,  it  was  claimed,  did  not  require 
any  copper,  as  they  had  found  a  substitute  ;  but  now  the 
Berlin  electrical  journal  discloses  the  fact  that  copper  is 
becoming  scarce,  and  is  in  urgent  request. 


Lead. 


A  DISTINCT  and  rather  sharp  upward 
movement  has  been  seen  within  the  past 
week  or  so  in  the  lead  market,  which  has  drifted  into  a 
rather  dull  position  with  less  business  doing  both  for  home 
and  export.  The  buying  movement,  which  was  responsible 
for  the  improved  appearance,  seems  to  have  been  based 
upon  a  heavy  demand  for  September  shipments  to  Russia. 
Dealers  here  had  held  a  good  deal  of  metal  for  dispatch  to 
Archangel  by  vessels  leaving  British  ports  during  the 
current  month,  and  it  became  necessary  to  provide  material 
in  connection  with  the  contracts  entered  into ;  some 
repurchases  were  necessary  also,  because  metal  which  had 
been  expected  to  arrive  in  time  had  been  delayed.  A 
result  of  the  inquiries  thus  coming  upon  the  market  already 
poorly  supplied  with  near  metal,  was  to  encourage  holders 
to  assume  a  much  more  resolute  attitude,  and  with  prices 
advancing,  speculators  who  had  gone  short  of  the  metal 
were  also  induced  to  come  forward.  For  a  day  or  two, 
the  advancing  prices  in  early  shipment  lead  had  hardly 
any  effect  upon  the  tendency  of  forward  positions,  but  even 
these  have  now  commenced  to  feel  the  effects  of  the  more 
encouraging  sentiment,  although  they  still  stand  at  a  very 
substantial  discount  compared  with  prompt  contracts.  The 
upward  turn  in  the  market  has  come  as  a  complete  surprise, 
for  in  its  early  stages  it  synchronised  with  a  much  more 
accommodating  attitude  on  the  part  of  American  holders, 
who,  it  is  believed,  were  feeling  the  weight  of  the  quantities 
held  across  the  Atlantic,  and  were  desirous  of  making  sales 
for  export.  They  booked  up  a  number  of  orders  for  South 
America  and  some  other  markets,  and  they  also  sold  about 
1,000  tons  or  a  little  more  for  shipment  to  the  United 
Kingdom,  but  since  the  market  began  to  take  an  upward 
turn,  they  have  once  more  withdrawn,  although  no  doubt 
they  are  waiting  for  what  they  would  be  disposed  to  regard 
as  a  favourable  opportunity  of  supplying  the  demands. 
Additional  business  could  have  been  done  for  shipment  from 
America  had  sellers  only  been  able  to  secure  the  necessary 
amount  of  freight  room,  but  in  this  effort  thoy  appear  to 
have  been  unsuccessful.  The  position  generally  is  one  of 
complexity.  Production  seems  to  be  pretty  ample,  in  spite 
of  the  dillicultics  in  Mexico,  but  there  are  recurring  periods 
of  Tigorous  buying,  ni'iinly  on  Russian  account,  which  for 
the  time  being  are  upset  by  calculations  based  upon  what  is 
believed  to  be  the  actual  condition  of  the  market. 
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We  are  quite  prepared  to  make  due 
Grumbie?  allowance  for  His  Majesty's  Stationery 
and  Printing  Department,  and  the 
printing  firms  working  in  co-operation  with  it,  in  these 
days,  and  we  are  in  agreement  with  the  Committee 
which  has  advocated  the  introduction  of  more  economical, 
and,  may  we  say,  more  efficient  preparation  and  circulation 
of  the  thousands  of  documents  that  the  said  department 
has  to  produce.  But  the  receipt  in  this  month  of 
.September,  1915,  of  a  number  of  Consular  reports  for  the 
year  1913  tempts  us  to  be  more  or  less  critical  in  our 
attitude  and  to  ask  of  what  practical  value  it  is  to  learn 
that  the  supplies  of  ice  from  Norway  to  the  United 
Kingdom  fell  off  very  materially  because  of  our  cold  and 
wet  summer  in  those  dim  and  distant  days  before  the  war, 
or  to  receive  the  interesting  information  that  such  and  such 
an  elec'.rical  undertaking  "  will  be  completed  during  1914," 
or  to  be  told  that  the  supplies  of  eggs  exported  from 
Denmark  in  1913  amounted  to  nearly  4,000,000 
score  more  than  in  1912  ?  It  looks  almost  as 
though  the  Government,  which  with  one  hand  gave 
excellent  assistance  with  its  material  for  the  capturing  of 
enemy  trade,  had  had  to  withhold  with  the  other  its  usual 
Consular  reports,  thereby  lending  some  weight  to  the 
criticism  of  traders  that  after  all  Consular  reports  do  not 
matter.  We  are  treated  to  more  up-to-date  information 
respecting  the  trade  of  Swatow,  in  China,  for  therein  we 
read  of  what  happened  in  1914,  but  when  we  find  that  in 
the  interior  robbery,  piracy,  clan  fighting  and  secret  society 
activity  produce  a  feeling  of  insecurity  among  the  trading 
classes,  we  are  not  enamoured  of  the  trading  opportunity, 
and  may  be  allowed  to  wonder  why  .Swatow  is  selected  for 
such  expeditious  publication,  while  countries  nearer  home 
must  wait  before  their  tale  is  told.  From  Ichang,  in 
China,  too,  we  are  favoured  with  the  1914  report,  but  the 
Consul  himself  vouchsafes  the  information  that  with  one 
single  exception  "  there  is  nothing  of  interest  to  report  as 
regards  the  trade."  What  a  lot  of  things  there  are  that, 
when  we  really  examine  into  them,  "  do  not  matter "  ! 
But  it  were  neither  kind  nor  generous  to  be  querulous  when 
the  Board  of  Trade  has  shown  a  more  real  interest  in  trade 
affairs,  and  it  were  unfair  to  allot  to  it  blame  which  is  really 
uot  its  due  ;  the  congestion  in  the  Stationery  Department, 
and  other  difficulties  consequent  upon  the  war,  doubtless 
being  the  actual  causes.  Perhaps,  however,  we  may  be 
allowed  to  say  that  this  is  one  of  the  things  that  will 
.  want  serious  looking  into  "  after  the  war."  If  we  are 
to  have  oiBcial  and  complete,  and  often  very  useful  and 
interesting,  reports  prepared  by  Cloverament  representatives 
for  consumption  by  those  engaged  in  "  live  "  trading  opera- 
tions at  home,  then  it  is  "  up  to  "  those  responsible  to  see 
that  those  statements  are  not  hung  up  so  long  as  to  be 
of,  comparatively  speaking,  little  value  by  the  time  they 
appear  in  print.  It  looks  as  though  there  will  require  to 
be  a  good  deal  of  "  speeding  up  "  in  these  matters  when  we 
have  finished  off  our  shell  and  bayonet  operations  and 
resumed  the  battle  with  the  methods  of  trade  competition. 
Either  Board  of  Trade  and  Foreign  Office  reorganisation, 
long  understood  to  be  in  hand,  or  else  a  Minister  of  Com- 
merce, seems  inevitable  unless  we  are  to  remain  inefficiently 
served  in  the  matter  in  question. 


The  dominant  note  of  the  Municipal 

The  Tramway   Tramways  Conference— held  last  week  in 

Problem         London — was     undoubtedly    the    labour 

difficulty,  brought  about  by  the  present 

war.     Last    year,    it    may    be    remembered,    the    annual 

Conference,  which  usually  takes  place  in  September,  was 

abandoned  in  consequence  of  the  outbreak  of  hostilities,  and 

it  ia  possible  that  a  similar  course  would  have  been  followed 

this  year,  had  ic  not  been  felt  that  there  were  some  tramway 

questions  arising  out  of  the  war  which  might  be  discussed 

with  considerable  advantage. 

We  have  now  had  a  year's  experience  of  tramway  opera- 
tion  under  war  conditions,   and,  generally  speaking,   the 


position  throughout  the  country  is  much  more  satisfactory 
than  might  have  been  anticipated.  Traffic  returns  are,  in 
many  instances,  higher  than  ever  previously,  due,  no  doubt, 
to  the  increased  spending  power  of  a  very  large  section  of 
the  working  classes  as  a  result  of  well-known  causes ; 
difficulties  have  also  arisen,  and,  no  doubt,  will  continue  to 
arise,  but,  so  far,  they  have  not  proved  insurmountable. 
Principal  amongst  these  are  increased  cost  and  difficulty  of 
obtaining  labour,  increased  cost  of  materials,  and  increased 
taxation,  and  it  is  to  be  feared  that  these  will,  in  too  many 
cases,  entirely  swallow  usual  profit  margins. 

The  discussion  arising  from  Mr.  Dalrymple's  remarks  on 
the  tramway  labour  problem  showed  that  the  enforced  ex- 
periment of  employing  female  labour  on  our  tramways  has 
proved  very  successful  so  far  ;  but  it  is  somewhat  early  to 
make  a  definite  pronouncement  on  the  subject,  as  the  women 
have  yet  to  show  their  physical  fitness  to  meet  the  exposure 
of  the  winter  and  the  continuous  muscular  strain  of  ascend- 
ing and  descending  to  and  from  the  top  deck,  which  falls 
to  the  lot  of  the  men,  but  has  so  far  been  largely  avoided 
in  the  case  of  the  women  by  allowing  fares  to  be  taken  on 
the  platforms. 

Probably  few  will  doubt  the  mental  capability  or  nimble- 
ness  of  the  average  woman  of,  say,  30,  but  her  ability  to 
withstand  physical  strain  and  exposure,  year  in  and  year 
out,  may  well  be  questioned.  So  far  the  women  have  re- 
ceived the  sime  wages  as  the  male  conductors  (27s.  a  week 
at  Glasgow),  this  being  a  stipulation  on  the  part  of  the  men, 
who  naturally  wished  to  discourage  cheaper  labour. 

But  if  the  experiment  succeeds  during  the  coming  winter 
— which  is  not  certain — and  if,  as  at  Glasgow,  a  woman  is 
found  capable  of  looking  afoer  a  car  on  the  road  after  only 
eight  days'  training,  it  will  be  impossible  to  avoid  the  re- 
flection that  this  branch  of  the  tramway  service  has  been 
even  more  excessively  overpaid  in  the  past  than  has  been 
generally  assumed.  Moreover,  such  inflated  rates  of  pay 
for  the  women  are  unfair  to  other  employers  and  to  the 
ratepayers  generally,  since  the  supply  of  female  labour  is 
greatly  in  excess  of  the  demand  ;  in  Glasgow  800  women 
have  been  engaged  and  12,000  applications  were  received, 
and  a  similar  state  of  affairs  exists  in  other  cities. 

Id  is  understood,  of  course,  that  the  "  tramway  woman  " 
is  a  temporary  innovation,  since  the  men's  jobs  are  being 
kept  open  for  them,  and  so  far  the  woman  driver  has  not 
made  her  appearance,  although  the  front  platform  appears 
to  be  sadly  in  need  of  recruits,  and  a  woman,  if  physically 
fitted,  could  doubtless  be  trained  for  this  work  as  for  motor- 
car driving. 

Bat  another  matter,  which  it  seems  to  us  is  equally  as  im- 
portant as  this  question  of  female  labour  and  largely  bound  up 
with  it,  is  the  future  rate  of  pay  for  tramway  work.  Many 
people  are  firmly  convinced  that  the  higher  rates  of  pay 
introduced  since  the  war  will  become  permanent ;  some  hint 
that  the  Budget  will  result  in  a  further  application  for  an 
increase  in  wages  owing  to  the  increased  cost  of  living. 
We  have  no  doubt  as  to  the  normal  attitude  of  the  labour 
organisations  in  the  matter,  but  we  believe  that  economic 
considerations  will  override  all  others  ;  the  privileged 
treatment  of  any  particular  section  of  the  population  with 
regard  to  the  financial  burdens  of  the  war  is  surely  a  thing 
of  the  past,  and  it  needs  a  considerable  share  of  optimism 
to  believe  that  labour  will  be  as  scarce  and  employment  as 
brisk  afoer  the  war  as  they  are  under  the  present  exceptional 
cLrcamstances,  a  creed  which  those  who  believe  in  the  con- 
tinuance of  high  wages  must  subscribe  to. 

We  have  not  here  referred  specifically  to  the  dis- 
cussion initiated  by  Mr.  Baker,  on  tramway  finance,  and 
it  is  only  necessary  to  say  that  we  entirely  agree 
with  the  common-sense  action  of  both  Birmingham  and 
Leicester  in  increasing  their  tramway  fares  sufficiently  to 
meet  the  estimated  financial  requirements  of  the  next  year 
or  two  ;  we  take  it  that  those  tramway  managers  who 
express  disapproval  of  such  a  course  are  satisfied  that  the 
profit  margin  in  their  particular  undertakings  is  ample 
enough  to  meet  the  strain  of  the  very  uncertain  period 
ahead.  The  only  alternative  seems  to  be  a  call  on  the  rates, 
which  can  only  be  defended  in  the  last  resort. 
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THE      MUNICIPAL      TRAMWAYS 
ASSOCIATION. 


At  the  annual  Conference  of  the  above  Association,  which 
took  place  on  Thursday  and  Friday,  last  week,  at  the  Sur- 
veyors' Institution,  Great  George  Street,  S.W.,  the  Presi- 
dential Address,  to  which  we  referred  briefly  last  week,  was 
delivered  by  Alderman  H.  Linsley,  Chairman  of  theSalford 
Corporation  Tramways  Committee,  who  has  filled  the 
presidential  office  for  two  years  in  succession. 

Owing  to  the  exceptional  circumstances  of  last  autumn, 
the  annual  Conference  was  not  held,  and  this  year,  instead  of 
holding  the  meeting  at  Salford,  as  would  have  been  the 
case  in  the  ordinary  way,  it  was  decided  to  meet  in  London, 
and  restrict  the  basiness  to  discussion  of  certain  tramway 
questions  arising  from  the  war,  and  to  the  ordinary  business 
meeting  necessary  under  the  Articles  of  Association. 

Of  the  subjects  for  discussion,  the  first,  "Tramway 
Labour  Problems  as  Afifected  by  the  War,"  was  introduced 
by  Mr.  Jas.  Dalrymple,  of  Glasgow. 

Me.  Dalbymple  pointed  out  that  thare  would,  no  doubt,  be  very 
varying  conditions  in  the  different  tramway  undertakings,  and 
that  no  general  experience  could  be  given. 

Sj  far  as  the  general  staff  of  tradesmen  and  labourers  was  con- 
cerned, the  war  had  not  in  a  general  way  affected  the  Glasgow 
tramways.  In  the  car-sheds  129  out  of  about  512  men  had  enlisted, 
and  there  were  1 19  fewer  men  employed  now  than  14  months  ago. 
Much  Government  work  was  being  done,  and  new  work  was  quite 
stopped  ;  it  was  impossible  to  get  more  tradesmen. 

The  men  had  either  received  increased  wages  or  a  war  bonus  of 
2i.  per  week.  Of  those  engaged  in  building  work,  119  had  gone  ; 
in  the  matter  of  car  cleaning,  the  staff  of  635  in  August  last  year 
was  reduced  to  472. 

The  uniformed  traffic  staff  of  3,249  at  the  same  date  was 
reduced  to  3,123,  and  this  total  included  818  women  as  conductors. 
The  efforts  to  engage  men  unfit  for  military  service  had  been 
unsuccessful,  and  for  some  time  past  the  staff  had  had  to  work 
seven  days  a  week,  and  the  car  services  were  curtailed.  Since 
March  they  had  got  very  few  men,  and  therefore  relied  chiefly  on 
women,  but  the  difficulty  was  the  shortage  of  motormen. 

The  working  week  for  the  whole  staff  was  51  hours,  and  both 
men  and  women  conductors  were  paid  27e.  per  week,  but  the  men 
received  a  bonus  in  addition.  About  12,000  women  had  applied  for 
situations  ;  those  selected  were  from  25  to  35  years  of  age,  about 
300  being  married  women  and  65  widows.  They  had  found 
female  conductors  very  satisfactory,  as  they  were  quick,  and  the 
passengers  were  pleased  ;  the  latter  were  encouraged  to  pay  their 
fares  on  the  platform  before  going  up  to  the  top  deck,  in  order  to 
lessen  the  work  of  the  women,  who  had  been  helped  by  the  men 
as  far  as  possible.  The  women  had  the  same  conditions  of  service 
as  the  men,  but  were  not  asked  to  work  seven  days  a  week  ;  they 
were  employed  on  all  routes,  even  the  roughest  ones. 

Ha  closed  by  reminding  them  that  he  said  nothing  of  the  effect 
of  this  work  on  the  health  of  the  women,  or  of  the  future  ;  but  the 
women  were  now  doing  the  same  work  as  the  men,  and  last  week 
they  carried  more  passengers  and  drew  more  revenue  than  ever 
previously. 

Me.  C.  W.  Mallins  (Liverpool)  doubted  whether  female  con- 
ductors could  be  safely  used  on  hilly  routes,  and  this  was  a  draw- 
back ;  they  could  be  used  as  car  cleaners,  but  the  difficulty  was 
what  would  happen  when  the  men  returned.  In  Liverpool  there 
was  plenty  of  male  labour  above  military  age,  and  his  outside  staff 
was  composed  of  men.  A  question  much  more  important  at  the 
moment  than  female  labour,  was  the  utilisation  of  the  resources  of 
the  tramways  for  munition  work,  and  he  appealed  to  the  President 
to  ntilise  the  organisation  of  the  Association  to  this  end. 

(  Bjth  the  President  and  the  lion.  Secretary  reassured  Mr.  Mallins 
on  this  matter.] 

Ald.  DnNSFOUD  (Southampton)  said  that  in  his  town,  the 
female  conductors  who  had  b^en  put  on  temporarily  had  proved  a 
Buccesx,  but  boy  labour,  which  had  also  been  tried,  wan  a  failure. 

Mu.  Wm  Mukrav  (Walthamstow)  strongly  urged  the  necessity 
of  employing  female  labour  on  the  tramways  in  the  metropolitan 
area,  where,  however,  the  police  had  up  to  now  refused  to  consider 
the  matter.  Tramway  services  had  had  to  be  curtailed,  and  serious 
overcrowding  took  placa  owing  to  the  shortage  of  men,  yet  the 
police  authorities  stood  in  the  way  of  employing  women.  He 
hoped  the  Association  would  take  this  matter  up  in  connection 
with  the  London  area. 

Ald.  Sib  J.  W.  Courtis  (Cardiff)  said  their  experience  with  50 
or  60  women  on  the  cars  had  been  satisfactory,  but  he  disagreed 
with  the  employment  of  too  young  women  or  youths.  Objections 
had  been  raised  by  the  male  staff  at  Cardiff,  but  they  would 
not  have  been  able  to  keep  going  without  employing  women ; 
there  wore  taking  a  full  share  of  the  duties  and  receiving  r>d.  an 
hour. 

Mu.  Thko.  Pbk.stioi:  (vice-chairman,  L  C.C.  Highways  Com- 
mittee) suggested  that  the  Assooiation  should  enlist  the  aid  of  the 
ohiaf  recruiting  officer  in  favour  of  employing  women  on  the  tram- 
ways of  the  motrupnlis.  and  pass  a  resolution  on  the  matter. 

Mb.  T.  B.  GooDVBli  (Croydon)  said  he  understood  that  there  was 
now  some  hope  of  the  metropolitan  police  altering  their  attitude 
towards  female  labour  on  the  tramways. 


Ald.  Brown  (Leeds)  urged  that  at  the  present  time  seriooe 
attention  should  be  given  to  the  question  of  reducing  bath  labour 
and  working  expenses.  Although  the  employment  of  women  had 
been  criticised,  he  believed  they  had  come  to  stay,  but  a  difficulty 
which  would  have  to  be  faced  was  the  high  wages  paid  ;  he  did 
not  think  it  right  that  the  woman  conductor  should  receive,  to 
commence  with,  the  same  pay  as  a  man,  as  this  might  affect  all 
other  employers  of  female  labour, 

Mb.  a.  L.  C.  Fell  (L.C.C.  tramways)  said  it  was  only  right  to 
mention  that  the  Metropolitan  Commissioner  of  Police  had  met  them 
in  their  efforts  to  maintain  the  tramway  services,  by  allowing 
overloading  of  the  cars.  He  thought  that  in  any  case  it  would 
be  scandalous  to  employ  women  on  these  crowded  cars,  but  that 
they  should  be  allowed  on  outlying  routes  and  in  special  cases. 

Ald.  F.  Smith  (Liverpool)  agreed  that  it  was  quite  time  the 
Association  took  up  the  question  of  tramway  labour  in  London. 

Mb.  a.  R.  Feabnlbt  (Sheffield)  said  there  were  now  300  women 
conductors  on  the  Sheffield  cars,  and  more  were  being  taken  on  ; 
their  work  was  quite  satisfactory.  Great  care  was  exercised  in 
selecting  the  women,  of  whom  far  too  many  applied  ;  they  were 
paid  at  the  same  rate  as  the  men  (6d.  an  hour),  and  worked  the 
same  hours,  and  the  men  offered  every  assistance.  He  thought  Mr. 
Mallins  was  quite  wrong  in  doubting  the  ability  of  the  woman 
conductor  ;  in  Sheffield  they  were  employed  on  the  hilly  routes. 
In  fact,  the  question  was  not  ;  could  women  do  the  work  1  but, 
rather,  could  they  not  do  it  better  than  it  had  ever  been  done 
before  ?  The  women  had  certain  little  failings,  but  the  remedy 
was  to  employ  women  inspectors  ;  it  had  also  been  found  advisable 
to  run  staff  cars  to  bring  them  to  work  and  take  them  back  to  the 
suburbs  late  at  night.  In  Sheffield  they  were  dealing  with  a 
25  per  cent,  increase  in  traffic  over  last  year,  and  the  women  con- 
ductors were  doing  this.  The  shed  and  repair  shop,  however,  was 
much  depleted  owing  to  munitions  work. 

Ald.  Banton  (Leicester)  was  strongly  opposed  to  employing 
female  labour  with  an  idea  of  reducing  expenses  ;  it  would  not 
make  for  efficiency. 

Iq  the  end,  Mb.  Thko.  Prestige  (L.C.C.)  moved  a  resolution 
that  the  meeting  should  request  the  executive  of  the  Association  to 
approach  the  Home  Secretary,  with  the  object  of  removing  the 
present  restrictions  as  to  the  employment  of  women  as  tramway 
conductors  in  the  metropolitan  area. 

This  was  seconded  by  Me.  L.  E.  Habvet  (Ilford) ,  and  carried 
unanimously. 

Mb.  Peter  Fishes  (Dandee),  in  response  to  a  request  by  the 
President,  mentioned  that  in  his  area  female  labour  was  scarce  and 
none  was  employed  on  the  cars.  A  third  of  their  employds  had 
enlisted,  and  others  were  engaged  on  Government  work,  so  they 
took  on  men  over  military  age,  but  60  per  cent,  of  them  failed, 
being  unable  to  accustom  themselves  to  the  regular  routine.  He 
had  come  to  the  conclusion  that  there  was  not  the  necessary  male 
labour  to  carry  on  ordinary  tramway  work. 

The  Peesident,  in  closing  the  discussion,  said  that  at  Salford 
female  conductors  had  given  every  satisfaction. 

In  the  afternoon  Mr.  Alfred  Biker,  Birmingham,  intro- 
duced a  discussion  on  "  Financial  Problems  as  Affecting 
Tramways  Daring  the  War." 

Me.  Bakeb  said  that  things  had  gone  well  for  a  number  of 
years  with  municipal  tramways  ;  in  many  cases  large  profits  were 
earned  and  depreciation  was  provided  for,  and  the  position  was  a 
sound  one.  In  the  early  days  when  the  tramways  were  taken  over, 
tramway  committees  had  dealt  generously  with  the  travelling  public 
fares  were  greatly  reduced  and  other  concessions  given  ;  but  during 
the  past  three  or  four  years  expenses  had  gone  up  materially,  and 
many  of  them  had  begun  to  look  at  the  financial  situation  even 
before  war  broke  out,  and  the  position  was  maeh  worse  now.  Very 
large  payments  were  being  made  to  the  dependents  of  men  who 
had  joined  the  Forces.  The  cost  of  stores  and  materials  had  gjne 
up  all  round  by  at  least  27  per  cent,  as  compared  with  1912-13, 
while  the  traffic  and  permanent-way  staff  wages  showed  an  increase 
of  10  per  cent.,  and  those  of  the  skilled  trades,  of  7  J  to  12  J  per 
cent.  Local  rates  (at  Birmingham)  had  more  than  doubled  in 
three  years,  due  to  revaluations  of  the  undertaking ;  and  the 
income-tax,  in  view  of  the  Budget  proposals,  might  in  1916-16  be 
£10,000  in  excess  of  that  of  1912-13.  The  net  result  was  a  great 
decrease  in  the  surplus,  as  shown  by  the  following  figures  :  — 
ExpoDsen, 
interoBt  and       Depre-  Relief 

KeociptB.        Blnking  fund,     olatlon.  of  rates. 


Year. 

1912-13  ...  £581,566 

1913  14  ...  635,470 

1914-15  ...  617,014 


£485.794       £45,000       £62,248 
.■•67,788  31,000  45,168 

604,814  17,696  30,130 


It  would  bo  noted  that  although  £80,000  had  gone  to  the  rates, 
this  should  really  have  gone  to  depreciation.  The  financial 
position  at  Birmingham  was  becoming  so  acute  that  steps  had  to 
bo  taken  to  meet  it,  and  it  was  decided  to  raise  the  "  selling 
price."  It  bad  been  suggested  that  they  should  decrease  costs, 
but  economies  in  repairs,  &o.,  only  resulted  in  storing  up  liabilities. 
A  new  schedule  of  increased  fares  was,  therefore,  adopted, 
and,  despite  the  doubts  of  some  critics,  had  been  quite  nne- 
cossful.  the  receipts  per  car-mile  boing  for  August, 
1914,  1017d.,  and  for  August,  1915,  13-I8d.,  an  in- 
crease of  301d.  ;  for  June,  1915,  the  receipts  were  ir69J., 
showing  between  then  and  August  that  there  was  an  increased 
revenue  of  nearly  1  jl.  per  car-mile,  which  amounted  to  £1.666  per 
week.  It  might  lie  suggested  that  the  fares  would  need  to  be 
reduced  after  the  war,  but  he  thought  expenses  would  remain  at  a 
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high  level  after  the  war.  They  had  raised  the  price  when  there 
was  plenty  of  money  about,  as  there  might  be  a  slump  after  the 
war  J  they  expected  to  be  from  70  to  80  thousand  pounds  better  off 
on  the  year  as  a  result. 

Mb.  C.  W.  Maluns  (Liverpool)  and  Mr.  Arthub  Ellis  (Cardiff) 
both  agreed  with  the  policy  adopted  at  Birmingham,  but  the  latter 
thought  it  strange  that  the  rates  should  have  received  £30,000 
before  securing  the  right  amount  for  depreciation.  He  thought 
expenses  would  not  go  down  after  the  war,  and  that  the  fares 
should  be  kept  up,  if  they  were  put  up. 

Ald.  Smithson  (Leeds)  said  it  was  no  use  taking  a  too  pes- 
simiatii:  view  of  the  future,  there  might  be  a  surplus  of  labour  and 
a  slump  in  wages  after  the  war. 

Bailie  Alston  (Glasgow)  agreed  with  the  last  speaker  ;  he  con- 
demned the  subsidising  of  the  rates  until  indebtedness  to  the  public 
was  wiped  out,  and  expressed  astonishment  that  the  Birmingham 
Finance  Committee  should  interfere  with  tramways  finance. 

Ald.  Smith  (Liverpool)  upheld  the  principle  of  rate  aid,  aa 
he  considered  that  the  ratepayers  who  had  taken  the  risks  were 
entitled  to  some  contribution  from  the  tramways. 

Mb.  McElboy  (Manchester)  said  that  from  the  start  operating 
costs  had  been  going  up,  and  earnings  per  head  of  population  going 
down,  and  he  thought  they  should  be  careful  before  agreeing  that 
the  correct  policy  was  to  increase  fares.  The  tendency  had  been 
rather  to  increase  the  number  of  rides. 

Mr  C.  J.  Spencer  (Bradford)  thought  this  was  the  first 
example  of  a  large  undertaking  increasing  fares  as  a  policy,  and  it 
appeared  to  have  resulted  successfully.  They  had  had  a  number  of 
problems  before  them,  and  they  might  only  be  temporary  ones  ;  the 
tramways  were  in  an  extraordinarily  successful  position,  and  the 
future  of  wages  rested  on  economic  conaiderations. 

Mb  Ht.  Mozlet  (Barnley)  said  his  Committee  believed  in 
handing  over  3i  per  cent,  to  the  Finance  Committee,  which  they 
could  apply  as  they  wished  :  at  present  depreciation  contributions 
were  suspended  and  the  money  went  to  the  rates.  He  did  not 
agree  that  expenses  would  necessarily  remain  at  a  high  level  after 
^e  war,  and  suggested  that  they  should  take  a  leas  pessimistic 
view  of  affairs. 

Ald.  Sib  J.  \V.  Coubtis  (Cardiff)  asked  what  the  effect  of  the 
present  Badget  taxation  would  be.  It  was  possible  that  they 
would  have  an  application  from  the  men  for  a  further  increase  of 

Mb.  J.  B.  Hamilton  (Leeds)  entirely  disagreed  with  the  tenour 
of  Mr.  Baker's  remarks'  ;  it  would  require  a  great  amount  of 
deliberation  in  Leeds  to  charge  higher  fares,  if  they  could  get 
along  on  the  old  basis.  The  revenues  of  nearly  all  large  tramway 
undertakings  showed  conaiderable  increases,  and  he  was  not  sure 
that  at  Birmingham  the  increase  could  be  solely  attributed  to  the 
raising  of  the  fares.  it  i.   ii.    • 

Me  Robson  (Southampton)  said  it  was  probable  that  the  im- 
nroved  revenue  was  due  to  the  inflated  earninga  in  the  Birmingham 
district,  and  that  when  the  Budget  effect  was  felt,  travelling  would 

Ald  Flint  (Leicester)  said  he  thought  it  was  better  to  make 
provision  now  for  the  future.  Djspite  the  upward  tendency  of 
receipts,  expenses  were  going  up  even  more,  and  at  Leicester  it 
waa  conaidered  that  40  or  50  thousand  pounds  more  would  be  re- 
quired next  year  to  meet  expenses,  so  they  had  decided  to  foUow 
Birmingham's  example  and  raise  fares. 

Mb  Bakeb  briefly  replied  to  the  discussion,  pomting  out  that 
unless  they  had  been  charging  passengers  much  more  than  they 
ought  all  these  years,  they  must  raise  the  fares  now. 

Oq  Friday  morning  the  annual  business  meeting  was 
held,  when  the  report  of  the  Council  was  adopted,  and  sub- 
sequently Mr.  Peter  Fisher,  general  manager  of  the  Dundee 
tramways,  was  elected  president  of  the  Association  for  the 
coming  year,  and  Mr.  Henry  Mozley,  of  Burnley,  was  elected 
vice-president. 

The  report  of  the  Executive  Council,  submitted  at  the  annual 
general  meeting,  contains  the  following  comparative  summary  of 
the  members  for  the  past  four  years  :— 

191112.      1912-13.        1913U.        19U-I6. 
Honorary  members  ...       1  1  1  1 

Local  authorities 72  75  75  76 

Managers  and  assistants...  105  109  111  111 

The  Executive  Council  has  been  approached  by  the  Electric 
Vehicle  Committee,  which  has  been  founded  under  the  auspices  of 
the  I  M.E.A.,  and  which  is  affiliated  with  the  Electric  'Vehicle 
Association  of  America,  to  co-operate  with  them  by  nominating 
a  representative  to  sit  upon  the  Committee,  whose  main  object  is 
to  encourage  the  development  of  the  electric  vehicle. 

The  Council  thought  it  desireable  that  it  should  be  repre- 
sented on  the  Electric  Vehicle  Committee,  and  appointed  Mr.  A.  R. 
Fearnley,  of  the  Sheffield  Corporation  Tramways,  as  its  repre- 
sentative on  this  Committee. 

The  Joint  Committee,  representing  the  Municipal  Tramways 
Association,  and  the  Tramways  and  L'ght  Railways  Association, 
completed  its  investigations  of  the  question  of  tramway  con- 
trollers and  their  connections  so  far  as  they  concern  magnetic 
brakes,  and  submitted  a  report  thereon  to  the  Association. 

Mr.  A.  L.  C.  Fell,  L.C.C.  tramways,  has  been  experimenting  with 
a  modified  arrangement  of  the  controller  connectione,  with  a  view 
to  overcoming  faults  existing  on  the  early  Dick,  Kerr  type  of  con- 
troller, need  on  the  L.C.C.  tramways,  and  the  following  is  an 
abstract  of  the  communication  sent  to  the  members  as  a  supplement 
to  the  above-mentioned  report  : — 
"  As  these  modifications  to  a  very  large  extent  overcome  the 


faults  especially  referred   to  under  Group  I  of  the  Committee's 
report,  the  method  adopted  may  be  of  interest  to  your  Association. 
"  Fault.  "  Altebations  Made. 

"(a)  The   terminal  boards  are        "The  terminals  on  the  finger 
fitted   in   the   lower  part  of  the    boards  have  been  removed  and 
controller  with    terminals    very     special  terminals  fitted  to  the 
close  together,  making  it  difficult     finger  bases, 
to  avoid  overlapping  of  the  cables 
leading  thereto,  and  thus  intro- 
ducing a  potential  defect  in  the 
form  of  abrasion   of    the   cable 
insulation, 

"  ((•)  The  cutting  out  of  one  "  This  fault  occnra  where  the 
motor  from  any  cause  whatever,  motors  are  connected  in  cascade 
whether  voluntary  or  otherwise,  for  braking,  and  are  therefore 
renders  the  electric  brake  entirely  inter-dependent  on  one  another, 
inoperative.  The  controller  wiring  has  been 

rearranged  in  such   a  manner 
that  the  motors  are  connected 
in  parallel  and  equalised,  brak- 
ing  with   one  motor    thereby 
being  rendered  possible. 
"(,i)  Difficulty    is  experienced        "Ample  apace  for  the  addi- 
in  maintaining  part  of  the  brake-     tional  fingers  and  segments  re- 
circuit  in  a  state  of  efficiency,  as    quired   haa    been  obtained  by 
magnetic  braking  waa  not  arranged    the  removal  of  the  terminals 
for  in   the  original  de«ign,  and    referred  to  under, 
certain  fingers  and  segments  have 
had  to  be  added  for  this  purpose 
in  spaces  not  sufficiently  large  to 
ensure  the  best  possible  insulation. 

"Incidentally,  it  might  be  noted  that  the  removal  of  the 
terminals  eliminatea  a  considerable  amount  of  the  controller  back 
wiring  and  j  nuts,  and  in  addition  to  the  improved  braking  obtained, 
a  very  material  reduction  in  the  number  of  armature  and  field  coil 
failures  is  anticipated  with  the  altered  controllers." 

The  Caledonian  Riilway  Co.  sought  Parliamentary  powers  to 
run  omnibuses  and  road  vehicles. 

The  Corporationa  of  Glasgow,  Dundee,  Edinburgh  and  Aberdeen, 
petitioned  against  the  Bill,  and  the  Association  undertook  to  give 
every  posaible  assistance,  and  notification  was  subaequently  received 
that  the  railway  company  had  decided  not  to  proceed  with  the 
clauses  relating  to  motor  road  vehicles. 

The  Subcommittee  appointed  to  deal  with  motor  omnibus 
traffic  road  maintenance,  &'!..  in  consultation  with  the  Aaaocia- 
tion's' London  agents,  was  informed  that  the  terms  of  reference 
of  the  proposed  Committee,  composed  of  members  of  both  Houses, 
to  investigate  the  question  of  motor  omnibus  traffic  and  road 
maintenance,  were  as  under  :— "  That  it  is  desirable  that  a  Joint 
Committee  of  both  Houses  be  appointed  to  inquire  into  and  report 
aa  to  the  present  law  relating  to  the  running  of  motor  omnibuses 
and  troUey  vehicles  under  statutory  powers  and  otherwise,  whether 
any  amendment  is  necessary  with  respect  to  the  control  to  be 
exercised  by  local  authorities  :  and  what  contributiona,  if  any, 
should  be  payable  towarda  the  coat  of  road  maintenance  by  the 
proprietora  of  such  vehicles."  .^u  ^v     a 

The  Sub-Committee  decided  to  communicate  with  the  Associa- 
tion of  Municipal  Corporations  with  a  view  to  discussing  certain 
broad  principles,  and  a  preliminary  Conference  has  taken  place 
between  representatives  of  the  two  Associations.  A  report  wUl  be 
submitted  later.  ,  .  ,    ,  ,  ,         ^    n.^ 

In  view  of  the  complaints  which  have  been  made  as  to  the 
alleged  excessive  damage  caused  to  roads  by  certain  classes  of 
heavy  motors  and  locomotives,  the  Presidentof  the  L.GB.  appointed 
a  small  Expert  Committee  to  inquire  into  the  sufficiency  of  the 
existing  requirements  with  respect  to  the  construction  of  these 
vehicles,  including  weights  on  wheels,  widths  of  tires,  diametera 
of  wheela,  &c.  ,         .....         ,.     ,j   v        -j 

Toe  queation  whether  a  special  contribution  should  be  paid 
towards  road  maintenance  by  heavy  motor  users  was  outside  the 
scope  of  the  Expert  Committee.  ^    ,        ^  -j      t- 

The  Income-Tax  Sub-Committee  has  had  under  consideration 
the  question  of  the  proper  allowances  for  depreciation  of  motor 
omnibuses.  It  was  felt  both  in  the  interests  of  the  Board  of 
Inland  Revenue  and  the  Associations  concerned,  that  a  uniform 
method  of  determining  depreciation  allowances  for  income-tax  pur- 
Dosea  to  govern  the  practice  for  the  future  should  be  arrived  at 
as  in  the  case  of  tramways.  A  Special  Committee  was  appointed 
to  investigate  this  matter,  and  certain  recommendations  were 
adopted  which  will  be  placed  before  the  Inland  Revenue  Authori- 
ties in  due  course.  i      «  n. 

At  the  time  of  writing,  10,630  men,  or  30  per  cent,  of  the 
employei  on  municipal  tramway  undertakings,  have  jomed  His 
Maiesty's  Forces.  ,     .    ,       ^  ,         i 

la  addition  to  enlistments,  a  further  dram  has  taken  place  m 
the  ranks  of  skilled  artisans  engaged  upon  the  repair  of  tramcar 
eauipmente,  and  it  was  deemed  necessary  to  draw  the  attention  ot 
the  Minister  of  Munitions  to  the  fact  that  the  efficiency  o'  tram- 
way undertakings  was  being  seriously  affected,  and  point  out  that 
it  was  necessary  for  a  certain  number  of  speciaUy  skilled  men  to 
be  retained  if  the  tramways  of  the  country  were  to  be  kept  in  a 
safe  and  efficient  running  condition,  and  that  m  many  towns 
munitions  were  being  manufactured,  and  any  mterference  with 
the  tramway  service  would  have  a  very  serious  reactionary  effect 

"Tith  thTs^Mnt  of  view  the  Minister  of  Munitions  "e-iefd,  and 
he  is  considering,  in  consultation  with  the  War  Office  whetli^r  it 
is  possible  to  protect  tramways  against  the  oaa  of  »°y  o* J^« 
irreducible  minimum  of  akiUed  workmen,  required  for  the  proper 
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working:  of  the  tramway  service,  by  means  of  the  issue  of  badpes 
under  Sec.  8  of  the  Munitions  of  War  Act,  1915. 

The  Minister  states  that  he  is  addressing  a  further  communica- 
tion upon  this  matter,  as  it  appears  somewhat  doubtful  whether 
work  in  connection  with  tramways  can  be  strictly  regarded  as 
being  work  for  war  purposes,  within  the  meaning  of  the  Section 
of  the  Act  above  referred  to. 

The  Sub-Committee  of  the  Engineering  Standards  Committee 
on  Tramway  Rails  has  had  under  consideration  (1)  the  revision  of  the 
Standard  Tramway  Rail  Sections  ;  (2;  the  revision  of  the  Standard 
Specification  for  Tramway  rails  ;  and  (3)  a  Report  on  British 
Standard  Special  Trackwork  for  Tramways. 

The  Sub-Committee  proposes  to  recommend  that  the  existing 
Standard  Sections  be  replaced  by  three  sections,  with  their  cor- 
responding curved  sections,  having  a  uniform  width  of  head 
of  25  in. 

It  also  proposes  to  recommend  the  adoption  of  a  dwarf  rail  for 
inter-urban  tramways.  This  rail  is  primarily  intended  for  use 
with  sleeper  construction,  has  a  2J  in.  width  of  head,  and  weighs 
about  88  lb.  per  yard. 

A  Panel  Committee  has  been  at  work  preparing  recommenda- 
tions for  the  revised  analysis  and  mechanical  tests  for  tramway 
rails.  It  has  presented  its  report  to  the  Sub-Committee  and  the 
revision  of  the  Standard  Specification  is  being  proceeded  with. 

A  report  has  been  prepared  on  British  Standard  Special  Track- 
work  for  Tramways,  dealing  with  the  standard  nomenclature  of 
the  different  classes  of  special  trackwork  used  in  actual  practice, 
and  standard  dimensions  for  crossings,  switches  and  turnouts. 

The  Engineering  Standards  (Panel  Committee)  on  Tramway 
Tires  and  Axles  has  drawn  np  standard  specifications  for  tram- 
way tires  and  axles.  In  the  case  of  tramway  axles  the  same 
course  has  been  taken  as  was  adopted  in  the  railway  rolling  stock 
specifications,  two  specifications  being  drafted,  one  with  and 
one  without  a  chemical  analysis,  in  order  that  those  who  do  not 
desire  to  specify  an  analysis  may  have  a  standard  specification 
available. 

Pending  the  confirmation  of  contain  cold  bend  tests  for  axles, 
the  specifications  are  ready  for  presentation  to  the  Sub-Committee 
on  Tires,  Axles  and  Springs. 

In  order  that  the  undertaking  of  experiments  and  the  general 
investigation  of  the  rail  corrugation  phenomena  might  proceed 
continuously,  the  General  Committee  decided  to  appoint  two  Sub- 
committees, one  comprising  the  members  in  the  North  and  the 
other  those  in  the  South,  to  undertake  this  work. 


THE    BRITISH    ASSOCIATION.-IV. 


Labour  after  the  AVar. 

We  refer  to  the  report  in  this  matter  in  our  leading 
columns.  The  report  summarises  the  position  that 
women's  employment  has  taken  during  the  year, 
August,  1914,  to  August,  1915.  At  the  end  of  this 
section  the  following  reference  is  made  to  the  "  pre- 
sent effects  of  war  on  industry  ":  — 

The  women  who  have  entered  industry  since  the  war  seem 
for  the  most  part  comparatively  young.  Billeting  money  and 
fairly  liberal  separation  allowances  have  in  the  majority  of 
ca^es  been  sufficient  to  prevent  any  large  number  of  married 
women  from  returning  to  their  trades. 

One  of  the  tendencies  of  the  war  is  clearly  to  transfer  a 
more  than  normal  proportion  of  the  nation's  business  to  large 
concerns.  Though  this  has  its  drawbacks,  the  balance  on 
account  is  probably  to  the  advantage  of  the  women  who  have 
entered,  as  far  as  the  safeguarding  of  their  standard  of  life  is 
concerned,  and  consequently  of  that  of  the  men  who  will 
return. 

It  is  clear  that  the  year  has  seen  an  enormous  upheaval  in 
industry;  factories  have  been  adapted  to  meet  new  demands 
and  to  facilitate  women's  empluynjent;  trade  union  and  Home 
Office  restrictions  have  been  relaxed;  women  are  replacing 
men ;  experiments  .are  being  made  and  knowledge  gained 
which  may  well  revolutionise  many  branches  of  industry.  The 
one  great  factor  upon  which  indu-iitry  as  a  whole  now  depends 
is  the  volume  of  Government  contracts.  At  the  end  of  the 
war  those  will  sub.stantially  decline  and  industry  will  begin 
to  resume  its  normal  course.  But  every  transference  of 
labour,  evei-y  vouth  put  into  a  man's  place,  every  woman  who 
has  received  training,  because  of  the  war,  adds  something 
to  tlie  Ixjwildering  chaos  of  those  industrial  problems  which 
will  have  to  be  grappif<l   with  when  peace  is  declare<l. 

Section  II  considers  the  general  position  and  indi- 
cates tlie  main  features  arising  out  of  the  new  condi- 
tions of  women's  employment  during  the  past  year. 
Three  features  of  tlic  labour  market  that  stand  out 
ill  special  prominence  are:  — 

1.  'ITie  Rcrious  shortage  of  skilled  workjieopie. 

'2.  The  considerable  extension  of  women's  employment. 

3.  The  limitc<l  extent  to  which  women  have  repinc<?d  inen, 
in  the  sense  that  women  are  now  doing  work  previously  done 
by  men. 

The  first  of  these  is  not  only  due  to  enlistment 
but   also  to  what  in  the   past   thirty  years  has,  un- 


fortunately, been  a  growing  feature  of  industry — 
the  small  proportion  of  skilled  to  unskilled  industrial 
workers.  This  disproportion  is  exceptionally  large 
amongst  women.  The  shortage  of  skilled  labour  is 
the  cardinal  feature  of  the  industrial  position  with 
which  the  nation  is  now  faced.  The  situation  cannot 
be  solved  during  the  present  time  of  war.  In  a  great 
many  industries  women  are  working  on  processes 
previously  wholly  or  partially  done  by  men,  but  the 
extent  to  which  this  has  occurred  is  inconsiderable. 
The  margin  of  difference,  however,  between  actual 
fact  and  possibility  is  yet  to  be  discovered,  but  that 
is  largely  a  matter  for  the  future — in  a  small  measure 
for  the  year  immediately  in  front  of  us,  but  chiefly 
for  the  years  of  construction  and  renewed  effort  which 
will  follow  the  war.  The  report  later  considers  the 
important  question  of  the  training  of  skilled  labotu^, 
and  discusses  the  relative  functions  of  the  technical 
school  and  the  workshop  in  the  training  of  the 
artisan.  In  the  metal  working  trades,  and  in  some 
others,  the  whole  of  the  highly  skilled  workers  are 
men.  The  women  employed  in  these  trades  are  either 
semi-skilled  or  unskilled.  The  question  arises 
whether  women  are  capable  of  becoming  highly 
skilled  workers,  and,  if  so,  whether  they  would  in 
normal  times  be  preferred  to  men.  This  depends 
on  a  variety  of  circumstances,  physical,  psycho- 
logical, economic,  and  social.  Some  engineering 
employers  express  a  doubt  as  to  whether  women 
could  be  trained  to  the  same  degree  of  skill  as  has 
been  attained  by  highly  skilled  men,  maintaining  that 
women  lack,  as  a  rule,  the  necessary  qualities  of 
judgment  and  initiative,  and  dislike  shouldering 
responsibility.  The  question  of  the  possible  limitations 
to  the  industrial  employability  of  women  is  gone  into 
at  some  length,  and  such  matters  as  wages  are  also 
discussed,  but  the  space  at  otir  disposal  prevents  us 
from  entering  fully  into  the  rest  of  the  report,  though 
we  have  no  doubt  that  as  a  whole  it  will  be  perused 
with  interest  by  employers,  social  economists,  and 
other  students  of  the  times  and  tendencies.  Parti- 
cular professions,  callings  and  trades  have  been  made 
the  subject  of  full  inquiry,  and  from  the  material 
contained  in  the  remainder  of  the  pamphlet  (more 
than  80  pages)  we  reproduce  merely  the  section  bear- 
ing on  "  electrical  apparatus,"  the  investigation  in 
regard  to  which  was  made  by  Miss  M.  E.  Bulkeley, 
Miss  M.  Cross,  and  Miss  Moses :  — 

1901 . 1911 , 

Total         Men  Women  Total      Men  Women 
Electric  cable  manufacture     —  —        —    5,81.S     4,S58      955 

lamps       49,518  47,028  2,490  5,627     1,425  4,202 

Other    electric    apparatus    • 

and  electric  fitters        ...     —  —        —  64,746  50,5BS  4,tl8 


60,186  56,841  9,275 
[The   men's   figures  for  1901   include   also  electricians  (un- 
defined) who  in  1911  equalled  27,905.]* 

Women  are  to  some  slight  extent  doing  work  which  before 
the  war  was  done  by  men,  in  certain  departments  such  as:  — 

Small  lathe  work. 

Screw  machines. 

Cable  making. 

Winding  of  transformers  for  armatures. 
This  last  may  be  regarded   as  an  extension  of  work  pre- 
viou.sly  done  by  women  rather  than  as  an  entirely  new  process; 
for  example,  where  they  now  wind  two  coils  on  to  a  trans- 
former they  previously  only  did  one. 

B«>fore  tlie  war,  women  were  definitely  employeil  in  all 
branches  of  liglit  work  in  electrical  apparatus  work,  but  not 
iit  all  in  the  ekx^trical  supply  trade.  Although  the  above  dis- 
placement is  clns.'^od  as  owing  t<i  the  war,  there  is  evidence 
ihat  before  August,  1914,  the  policy  of  many  firms  had  been 
to  extend  the  employment  of  women  into  new  branches.  That 
women  have  to  some  extent  been  replacing  men,  or,  at  any 
rate,  entering  new  branches,  may  also  be  inferred  from  the 
fact  that,  though  (he  electric  lamp  Imincli  of  the  trade  ha-s 
been  depresse<l  owing  to  the  war,  there  has  been  a  total 
increase  in  the  employment  of  women  in  the  eUx-trical  trade 
of  nearly  18  jx-r  cent.  Part  of  this  increase  ifl  duo  to  a  tem- 
porary increase  of  production  in  branches  of  the  trade  in 
wliich  women  were  previously  cmploye<l,  Imt  as  the  enlist- 
ment of  men  from  this  trade  has  been  on  n  considerable  scale, 
it  is  reasonably  clear  that  women  are  to  some  extent  taking 
their   place  during  the  emergency.     In    most  cases  rendjust- 

•  llio  table  i«  reproduced  n«  it  stands  in  the  originni ;  ap- 
parently the  1901  Mgures  are  the  (otab. — Edb. 
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raent  to  meet  the  introduction  of  women  hae  been  simple,  or 
no  alterations  at  .nil  have  been  necessary,  as  they  have  only 
I'tiu  put  on  to  the  lighter  machine  work.  One  firm  has 
.ictiially  made  the  machiues  more  mechanical  and  employs  an 
extra  mechanic  as  supervisor. 

The  introduction  of  women  into  new  processes  often  necessi- 
ty tos  the  provision  of  another  workshop,  as  in  the  majority  of 
111  SOS  it  is  not  considered  desirable  for  men  and  women  to 
v.Mik  together. 

Tlie  main  objections  to  the  employment  of  women  are  :  — 

1.  Want  of  technical  skill  and  general  experience. 

■_'.  Want  of  physical  strength,  making  it  impossible  to  eiu- 
|iloy  women  on  the  heavier  processes. 

3.  The  strong  objection  on  the  part  of  many  employers  to 
have  men  and  women  working  side  by  side  in  this  trade. 

4.  In  some  cases  the  men's  objection  to'  the  introduction  of 
women. 

In  regard  to  the  question  of  physical  strength,  one  firm  em- 
ploying women  in  lathe  making  found  the  women's  output 
slightly  less  than  that  of  men,  owing  mainly  to  exhaustion 
during  the  last  hour  of  work.  Nevertheless,  it  is  clear  that 
as  a  general  rule  women's  output  is  considerably  less  than 
that  of  men,  since  both  on  time  and  piece  rates  their  wages 
are  generally  50  per  cent,  below  those  of  men. 

The  main  advantages  are  :  — 

1.  Their  greater  dexterity  in  certain  processes  where  small 
fingers  are  an  advantage.  This  has  been  a  considerable  factor 
in  the  employment  of  women  in  such  processes  as  assembly 
work  in  the  electric  lamp  trade. 

2.  Cheapness  of  their  labour. 

3.  The  larger  supply  of  unskilled  workers  to  draw  upon. 

The  Future  of  the  Trade. — In  those  proce.'sses  which  are  suit- 
able to  women,  the  pofesibilities  of  extending  their  employ- 
ment are  great.  In  the  more  skilled  processes,  however,  where 
a  longer  training  is  necessary,  it  depends  how  far  women 
choose  to  utilise  the  present  opportunity  of  becoming  highly 
efficient  workers.  Hitherto  women  have  been  employed 
almost  entirely  in  unskilled  proce.sse«.  and  the  trade  has  been 
essentially  one  for  young  persons,  the  majority  of  the  girls 
leaving  the  trade  soon  after  the  age  of  19.  It  is  difficult  to 
foretell  the  state  of  trade  after  the  war.  but  in  view  of  the 
accumulation  of  private  work  which  cannot  be  done  at  pre- 
sent, employers  rely  on  its  being  good  for  at  least  a  year  or 
two,  and  they,  therefore,  expect  to  absorb  the  men  returning 
from  the  Front  as  well  as  the  new  women  that  have  been 
taken  on.  Two  firms  stated  that  after  the  war  it  was  much 
more  likely  to  be  a  case  of  taking  on  new  men  in  addition, 
than  of  dismissing  the  new  women. 

On  the  whole,  there  is  little  definite  evidence  up  to  the 
present  of  the  actual  displacement  of  men  by  women  owing 
to  the  war,  and  the  increase  in  the.  number  of  women  is 
mainly  due  to  a  temporary  increase  of  production.  The  trade 
unions,  however,  state  that  of  recent  years  there  has  been 
an  increasing  tendency  to  bring  women  into  the  trade,  and 
in  view  of  the  fact  that  women  are  unorganised,  they  are 
pessimistic  with  regard  to  the  future,  fearing  that  the  in- 
crease of  female  labour  will  lead  to  a  fall  in  the  standard  of 
wages,  and  to  male  unemployment  after  the  war.  Much  will 
depend  upon  the  attitude  of  the  women  themselves. 


Industrial  Fatigue. 

The  report  of  the  Committee  on  Industrial  Fatigue 
was  also  received  by  the  Economic  Section. 

In  the  course  of  the  discussion  on  the  report.  Prof.  Kirkaldy, 
who  was  in  the  chair,  referred  to  Mr.  Lloyd  George's  speech 
at  the  Trade  Union  Congress,  in  which  regrettable  incidents 
on  the  part  of  the  workers  were  mentioned.  Prof.  Kirkaldy 
said  it  seemed  to  him  that  some  of  the  unrest  and  some  of 
the  diminution  of  output  was  due  to  the  fact  that  our  Labour 
force  was  improperly  organised.  He  was  certain  we  should 
not  get  the  best  results  from  our  munition  workers  until  the 
subject  of  fatigue  had  been  properly  considered,  and  the 
workers'  time  and  energies  so  organised  that  they  got  proper 
leisure  and  proper  recreation. 

Dr.  T.  M.  Legge  (Medical  Inspector  of  Factories  under  the 
Home  Office)  said  he  had  been  struck  by  the  wonderful  spirit 
of  the  workers,  and  in  his  opinion  it  was  that  that  sustained 
them  in  their  additional  work.  His  experience  was  that  where 
there  was  no  fast-running  machinei"y  there  were  no  obvious 
signs  of  fatigue. 

A  rather  pithy  sentence  from  the  speech  of  Prof.  B.  Moore 
ran  something  as  follows  :  Over-working  of  men  might  have 
been  excused  when  we  thought  we  were  in  for  a  hundre<1 
yards'  race  in  this  war;  but  we  now  found  it  was  a  four-miles' 
race,  and  must  organise  the  workers  accordingly.  We  ought 
to  organi.se  on  the  lines  of  putting  more  men  on  the  work. 
Far  more  work  was  done  in  three  eight-hour  shifts  than  in 
two  12-hour  shifts. 


The  Heating  of  Iron  ^\ken  Magnetised  at  very  Higli 
Frequencies. 

Bi  N.  W.  McLachwn,  B.Sc,  A.M. I.E. E. 

(Section  G. — Abstract.) 

The   present  paper  is  the  outcome  of  tests  made  by  the 

author  to  ascertain  the  magnetic  behaviour  of  Stalloy  and 

Lohye  at  very  high  frequencies,  using  a  Foulsen  arc  generator. 


Testa  have  been  carried  out  at  frequencies  between  3  x  10', 
and  5  X  10'  periods  per  second.  Although  the  "apparent" 
maximum  flux  density  is  small,  owing  to  the  ecreenmg  effect 
of  eddy  currents,  the  rate  of  rise  of  tem))erature  of  the  iron 
is  very  large  on  account  of  the  high  frequency  of  the  mag- 
netising current  producing  correspondingly  large  hysteresis 
and  eddy-current  lo.'vses. 

I'hcorctically  the  oddy-current  loss  (which  is  the  larger  of 
the  two  at  such  high  frequencies)  for  a  given  thickness  of 
plate  and  number  of  turns  per  centimetre  length,  is  propor- 
tional to  the  square  root  of  tho  frequency,  specific  resistance 
and  permeability,  and  to  the  square  of  the  magnetising  current. 
Moreover,  since  the  frequency  of  the  oscillations  in  tho  shunt 
circuit  of  the  generator  increases  with  the  current*  (for  a 
given  value  of  the  capacity),  and  the  loss  increases  as  the 
square  root  of  the  frequency  and  the  square  of  the  current, 
it  was  essential,  in  order  to  obtain  a  large  heating  effect,  that 
the  current  should  be  large. 

The  Poulsen  arc  generator  circuit  is  arranged  as  shown  in 
fig.  1.  The  field-magnet  coils  producing  the  magnetic  blast 
arc  in  series  with  the  copiier-carbon  arc,  which  burns  in  an 


Moscic/i'  Cofideytsirs 


Fig.  1.— .Arrangement  of  Poulsex  Generator  Circuit. 

atmosphere  of  coal  gas.  The  air  gap  between  the  poles  of  the 
magnet  is  19  mm.,  and  the  electrodes  are  each  15  mm.  in 
diameter. 

The  oscillatory  or  shunt  circuit  is  connected  across  the  arc 
and  consists  of  one  or  more  Moscicki  condensers  and  a  plate- 
glass  condenser,  a  variable  inductance  for  tuning  to  the 
desired  frequency,  a  magnetic  heater  (to  which  reference  is 
made  hereafter)  or  other  apparatus  for  demonstration  purposes, 
and  an  ammeter  to  read  the  current. 

In  order  to  ascertain  the  frequency  a  loose  coupling  is 
made  between  the  variable  inductance  and  the  coil  of  a 
Loientz  ■i\ave-mcter.  The  wave-length  is  then  determined  by 
adjusting  the  variable  condenser  of  the  wave-meter  until 
resonance  is  obtained. 

By  using  various  wave-meter  coils,  it  is  possible  to  analyse 
the  current  in  the  shunt  circuit.  If  the  coil  constants  are 
known,  the  relative  magnitudes  of  the  fundamental  and  the 
various  harmonics  can  be  determined.  The  most  prominent 
harmonics  are  the  second  and  third.  Since  there  is  an  even 
harmonic,  the  positive  and  negative  half  waves  are  not  similar. 
However,  by  adjusting  the  arc  length  so  that  the  current 
through  the  arc  is  as  large  as  possible  for  steady  burning,  the 
harmonics  may  be  reduced. 

The  heater,  fig.  2,  consists  of  a  glass  tube  li  in.  in  diameter 
oa  which  is  wound  20  turns  of  22  s.w.o.  The  tube  contains 
a  bundle  of  iron  strips  or  wires  and  also  a  quantity  of  water. 
The  ends  of  the  tube  are  plugged  by  means  of  rubber  corks. 


Pig.  2.— Magnetic  Heater. 


Fig.  3.— CooLiNa  Curve 
FOR  Mild  Steel. 


In  order  to  demonstrate  the  losses  in  the  iron,  one  of  the 
heaters  is  inserted  in  the  shunt  circuit  (fig.  1).  A  short  time 
after  the  current  in  that  circuit  is  switched  on,  the  water 
begins  to  boil.  Thus  the  iron  strips  when  magnetised  act  in 
a  somewhat  similar  manner  to  the  fire  tubes  in  a  locomotive 
boiler. 

Another  form  of  heater,  by  means  of  which  water  can  be 
boiled,  consists  of  a  coil  of  wire  wound  on  an  iron  tube. 

The  sizes  of  the  heaters  are  limited  by  the  power  available 
from  the  Poulsen  generator. 

At  such  high  frequencies,  viz.,  3  X  10*  periods  per  second 
and  over,  the  accurate  determination  of  the  losses  in  the  iron 
is  a  very  difficult  matter.  It  can  be  shown  experimentally 
that,  for  values  of  the  "apparent"  magnetising  force  from  2 
up  to  6  CO. 8.  units,  no  serious  error  is  involved  in  taking  the 
watts  lost  as  the  product  of  total  current  through  the  circuit 
and  voltage  due  to  the  iron  alone.    Several  coils,  some  haviDg 

•When  the  inductance  in  the  shunt  circuit  decreases  the 
current  and  frequency  increase,  and  vice  versa. 
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cores  of  Stalloy  and  others  of  Lohye,  have  been  constructed  in 
such  a  raannor  that  the  effect  of  the  non-ferric  portion  of  the 
cciie  and  the  m  pressure-drop  is  negligible,  and  the  watts  lost 
per  kilogram  obtained  in  this  way. 

By  using  a  modified  3-voltmeter  method  of  measuring  power 
and  assuming  the  voltage  to  be  sinusoidal,  it  may  be  demon- 
strated that  the  power  factor  for  the  coil  is  nearly  unity. 
Thus  the  energy  current  is  practically  equal  to  the  total  cur- 
rent, while  the  true  magnetising  current  is  a  fraction  of  the 
latter. 

The  losses  in  the  iron  might  also  be  estimated  by  lagging 
the  heater  well  to  minimise  radiation,  and  passing  a  quantity 
of  water  through  in  a  certain  time,  maintaining  the  inlet  and 
outlet  temperatures  constant.  Provided  the  difference  of  tem- 
perature was  fairly  large,  say,  30  deg.  C,  the  watts  lost  per 
kilogram  ought  to  be  obtained  fairly  accurately.  This  pro- 
cedure could  only  be  adopted  in  cases  where  a  suiScient  rise 
in  temperature  was  obtainable. 

The  Recalescence  Point  Ar,. 

When  iron  is  heated  above  a  te.mperature  of  about  700 
deg.  C,  i.e.,  above  the  point  Aci*,  it  passes  from  the  alpha- 
state  to  the  beta-state.  The  former  is  magnetic  while  the 
latter  is  non-magnetic.  Just  before  reaching  the  point  ao,  the 
permeability,  provided  the  magnetising  force  is  weak,  say, 
0.4  c.G.s.  unit,  increases  very  rapidly  for  a  comparatively  small 
increase  in  temperature,  attains  a  maximum  value  eomewhat 
after  the  nature  of  a  resonance  cui-ve,  and  then  suddenly 
drops  to  unity  when  the  iron  reaches  the  non-magnetic  state. 
This  is  illustrated  in  fig.  4.  For  stronger  fields,  say,  4.0  c.g.s. 
units,  the  increase  in  permeability  is  comparatively  smaU. 
This  case  is  illustrated  in  fig.  5. 


Fig.  4.  .    Fio.  :.. 

Pebmkability-Tempebature  Cueves. 


The  following  experiment  illustrates  the  increase  in  per- 
meability up  to  a  certain  temperature  and  the  decrease  at 
higher  temperatures  :  — 

A  ring  of  Lohys,  of  4  in.  external  diameter,  3 J  in.  internal 
diameter  and  0.36  mm.  thick,  is  covered  on  both  sides  with 
asbestos  rings  and  wound  with  copper  wire.  In  order  to  pre- 
vent short-circuiting  on  the  iron,  the  wire  is  wound  lightly 
and  the  whole  ring  squeezed  up  in  a  vice,  thereby  diminishing 
the  thickness.  This  procedure  also  lessens  the  area  of  the 
non-ferric  portion  of  the  ring,  which  must  be  as  small  as 
possible  if  quantitative  results  are  to  be  secui'ed,  owing  to  the 
small  apparent  permeability  of  the  iron  at  such  vei"y  high 
frequencies.  The'  ring  is  connected  up  in  the  oscillatory 
circuit  of  the  Poulsen  generator  with  a  voltmeter  across  its 
terminals. 

When  the  current  is  switched  on  in  the  shunt  circuit  it 
attains  a  certain  value.  At  the  same  time  the  voltmeter 
records  the  value  of  the  voltage  across  the  coil.  The  tempera- 
ture of  the  iron  increases  rapidly  until  a  ix)int  is  reached,  t 
when  the  cuiTent  falls  steadily  and  the  voltage  rises  until 
both  become  stationai-y.  On  the  attainment  of  a  still  higher 
temperature  the  current  rises  until  it  reaches  a  definite  higher 
value.  When  the  current  increases,  the  voltage  decreases 
until  it  attains  a  steady  value. 

Tlie  first  decrease  of  current,'  with  its  corresponding  increa.se 
in  voltage,  is  due  to  augmentation  in  the  apparent  perme- 
ability cau.sfid  by  rise  in  temperature.  The  subsequent  rise 
in  ourront,  with  its  corresponding  decrea.se  in  voltage,  is  due 
to  diminution  in  the  apparent  permeability  cau.sed  by  a  still 
further  increa.se  in   temperature. 

The  approximate  figures  given  below  will  enable  the  changes 
to  be  followed  more  easily  :  — 

Bmax.  H,nox,  z^"  Watts  per  Frequency 

apparent.       apparent,     apparent.        kiloirram.t  per  second. 

.■!.500  21  170  4S,000  19  X   lO'' 

4,300  17  2R0  44,000  1  7  x   IC' 

3,200  2u  i:tO  57,000  21   X  lO' 

*Ari  is  tliat  point  on  the  iieating  curve  of  iron  corr(»pondinfi 
to  the  recalescence  point  Aci  on  the  cooling  curve.  Fig.  H 
shows  the  nature  of  the  cooling  curve  for  mild  steel  containing 
O.C'2  per  cent,  carbon.  In  this  cast.;  there  are  three  recalescence 
points  or  p<jints  of  arrest,  viz.,  Ar»,  Ar,,  Ari. 

t  The  iron  being  rc<l-hot. 

I  The  author  has  not  n.scertninod  if  the  foregoing  method 
of  ostimntiiig  the  losws,  viz..  product  of  volts  on  cm\  and 
nmporeji  through  it,  holds  for  frequencies  lower  than  3  X  10' 
[►cridds  per  «'<-ond,  and  apparent  magnetisinu  forces  greater 
than  G  o.o.s.  imitB.  Moreover,  in  adopting  this  procedure  in 
the  present  instance  the  lossee  may  b«  too  large. 


Bmu  calculated  on  the  assumption  that  the  magnetigm 
is  uniformly  distributed  across  the  section  gives  an  "apparent" 
value,  while  h„,„x  calculated  from  the  total  current  is  not  th» 
true  magnetiising  force,  since  the  true  magnetising  current  is 
a  fraction  of  the  total  current. 

In  calculating  the  above  quantities  the  wave  forms  of  the 
current  through  the  coil  and  the  voltage  across  its  terminals 
have  been  assumed  to  be  sinusoidal.  If  the  current  wave 
was  sinusoidal,  the  e.m.f.  wave  would  be  peaked,  and  the 
form  factor  greater  than  1.11.  This  would  mean  a  reduction 
in  the  apparent  values  of  Bmax  as  given  in  the  table.  . 

-\n  inspection  of  the  table  shows  that  the  apparent  perme- 
ability increases  30  per  cent,  with  ri.se  in  temperature  up  to 
a  certain  point,  the  watts  lost  per  kilogram  decreasing  9  per 
cent.  For  a  further  rise  in  temperature  the  apparent  perme- 
ability decreases  50  per  cent.,  its  value  being  lower  than  that 
at  normal  atmospheric  temperatures,  while  the  watts  lost 
per  kilogram  increase  30  per  cent. 
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Taking  the  second  oa.se  in  which  any  third  harmonic  iu  th« 
current  is  allowed  to  escape  along  the  neutral  wire,  we  obtain 
(Case    II)    the    following    residts    from    an    analysis    of    tha 
curves ; — 
Volts : 

3rd  harmonic,  5.07  per  cent. ;  5th  harmonic,  2.88  i)er  cent. 
Amperes  : 

3rd  harmonic,  48.2  per  cent. ;  5th  harmonic,  13.94  per  cent. 

Also  the  wave  of  current  in  the  neutral  wire  was  practically  a 
pure  sine  wave  of  triple  frecpioncy,  thus  amply  justifying  the 
statement  that  tlis  triple  liarnnmic  esoa|H^s  along  the  ne\itral 
wire.  Its  aniplKude  was  also  found  to  be  approximately  three 
times  that  of  the  third  harmonic  in  the  current  curve.  It  is 
very  significant  also  that  the  percentage  triple  harmonic  in  the 
volt  curve  in  Case  I  is  practically  the  same  as  that  iu  tha 
current  curve  in  Case  II.  It  would,  therefore,  appear  that  the 
triple  harmonic  ia  inevitable,  and  if  suppressed  m  the  current 
curve  is  force<l  into  the  volt  curve. 

Fig.  1  8h()ws  the  w.'ive-forniH  obtiiined  when  the  centres  of 
the  stars  were  in8ulnte<I.  The  volt  and  current  curves  are 
marked  v  and  i  re.spectivelv,  and  the  induction  curve  WM 
obtaine<l  by  integration  of  the  volts,  copp<'r  drop  being 
negligible,  llie  iire.sence  of  the  third  and  fifth  harmonics  in 
the  volt  and  current  curve.'*  respivtivcly  ejin  be  clearly  seen 
from  the  diasraui,  the  third  harmonic  causing  the  volt  curvw 


Transformer  Core  Loss  as  affected  by  Triple  Uarmonlcg. 

By  H.  M.  Lacey,  B.Sc,  and  0.  H.  Stcbbings,  B.Sc. 
{Section  G. — .4bstract.) 

This  paper  described  experiments  conducted  iu  the  Siemens 
Electrical  Engineering  Laboratory,  King's  College,  London. 
The  object  of  these  experiments  was  to  investigate  the  effect 
of  triple  harmonics  upon  the  core  kisses  in  transformers. 

An  alternator  giving  approximately  a  sine  wave  was  three- 
phase  star  connected  to  a  three-phase  choking  coil.  The  star 
centres  were  also  connected  through  a  switch.  Current- 
measuring  resistances  were  inserted  in  the  neutral  and  one 
of  the  outer  leads.  Voltmeters  and  ammeters  were  also  in- 
serted as  required.    Two  experiments  were  made  :  — 

(1)  With  the  switch  in  the  neutral  wire  open. 

(2)  With  the  switch  in  the  neutral  wire  closed. 
In  each  case  the  wave  forms  of  phase  amperes,  phase  volts, 

and  in  the  second  case  amperes  in  the  neutral  wke,  were 
taken  by  means  of  a  Kelvin  quadrant  electrometer  and  a 
contact-maker. 

The  curves  thus  obtained  were  remarkable  in  many  ways. 
In  a  balanced  three-phase  star  system,  the  algebraic  sum  at 
any  instant  of  the  currents  in  the  three  arms  will  equal  three 
times  the  value  at  that  instant  of  the  third  harmonic  in  one 
(if  the  arms,  neglecting  higher  harmonics.  It  is  thus  obvious 
that  iu  the  first  ca.se,  where  the  centre  of  the  star  is  insulated, 
the  presence  of  third  harmonics  would  be  a  direct  conti'aven- 
tion  of  Kirchhoft's  First  Rule.  The  accuracy  of  this  conclu- 
sion is  clearly  verified  by  the  ex]>erimental  results,  for  an 
analysis  of  a  mean  curve  drawn  to  exclude  the  ripples  or 
higher  harmonics  gave  (Case  I)  the  following  :  — 
Volts  : 

3rd  harmonic,  48.9  per  cent. ;  5th  harmonic,  4.12  per  cent. 
,\mperes  : 

3rd  harmonic,     3.6  per  cent.;  5th  harmonic,  21.1  per  cent. 

Thus  we  see  that  while  the  triple  harmonic  in  the  current 
cm've  is  (within  the  limits  of  accuracy)  completely  suppressed, 
it  is  very  pronounced  in  the  volt  curve. 
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to  descend  below  the  zero  line  at  one  point.  Fig.  2  gives  the 
wave  forms  obt.Tined  with  the  ewitch  in  the  neuti;il  wire 
closed.  The  third  harmonic  is  very  pronounced  in  the  current 
curve,  and  the  current  in  the  neutral  wire  is  represented  by 
the  dotted  line. 

The  question  now  arises  as  to  what  effect  this  will  have 
upon  the  hysteresis  and  eddy-current  loop  for  the  iron  cores 
of  the  choking  coils. 

Fip.  3  shows  the  loops  obtained  from  the  curves;  these  arc 
not  in  B  and  H  units,  but  they  are  both  drawn  to  the  sause 
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scale.      The  extraordinary  shape   of    the   loop  for   Case   I  is 
largely  due  to  the  triple  harmonic  in  the  volt  curve. 

Ihe  following  readings  were  taken  :  — 

Case  I. — Line  volts,  18-5.5;  magnetising  cuiTent  per  phase, 
3.9  amperes. 

Case  II. — Line  volts,  186.6;  magnetising  current  per  phase, 
4.88  amperes. 

Value  of  B  max  in  Case  II  is  1.144  times  the  value  in  Case  I. 

In  order  to  compare  th?  core  losses  in  both  cases,  the  ai'eas 
(-■f  these  loops  were  found,  and  are  in  the  following  ratio  ;  — 
Area  of  loop  1  =  0.775  X  area  of  loop  2. 

It  will  thus  be  seen  that  a  .saving  of  32.5  per  cent,  in  the  core 
loss  is  effected  by  insulating  the  neutral  point.  The  actual 
value  of  B  for  this  percentage  saving  was  not  actually  deter- 
"lined,  but  the  shape  of  the  loops  obtained  indicates  a  value  of 
Unas  for  Case  II  of  approximately  15,000. 

Each  reading  on  the  volt  curve  was  multiplied  by  the  corres- 
ponding reading  for  the  current,  and  the  average  watts  thus 
i'liund  for  each  case.  .These  watts  are  dissipated  in  core  loss, 
copper  loss  being  negligible,  and  they  were  found  to  be  as 
follows  :  — 

Case  I,  54.2  watts.  Case  II,  71.5  watts. 

The  ratio  of  the  losses  thus  obtained  gives  the  value  0.757, 
which  is  sufficiently  near  the  figure  obtained  by  the  other 
method  to  justify  the  supposition  that  this  is  correct. 

The  experiments  thus  show  that  the  losses  in  a  transformer 
are  considerably  reduced  by  employing  an  insulated  neutral 
point.  Also,  they  may  be  made  to  give  the  same  voltage  with 
a  smaller  value  for  the  induction  density. 


Badiotelegraphic  Inrestigations. 

[Section  A. — Abstract.) 

The  report  of  the  Committee  shows  that  the  war  has  had 
a  very  direct  effect  on  radiotelegraphic  investigations.  About 
the  beginning  of  August,  1914,  private  wireless  telegraph 
stations  throughout  the  Empire  nearly  all  stopped  collecting 
statistics,  while  naval  and  other  Government  stations  stopped 
all  merely  scientific  observing.  A  few  .stations  in  India,  Aus- 
traha,  Canada,  the  West  Indaes,  and  the  L'nited  States  are, 
however,  still  at  work. 

The  fact  that  the  Committee's  programme  for  the  collec- 
tion of  statistics  three  days  a  week  in  all  parts  of  the  Enghsh- 
speaking  world,  and  in  a  few  other  countries,  has  been  inter- 
rupted after  only  three  months  of  work  diminishes  greatly 
the  scientific  value  of  such  statistics  as  have  been  collected. 
It  also  implies  considerable  financial  loss.  The  extensive 
scheme  of  special  observations  project«d  for  the  occasion  of 
the  solar  eclipse  failed  almost  completely  in  the  countries  in 
which  the  eclipse  was  visible. 

The  day-by-day  statistics  collected  in  the  period  April  to 
July  have  been  partially  analysed.  The  conclusions  drawn 
from  these  observations  yield  information  which  will  guide 
the  Committee,  when  the  time  comes,  to  further  attacks  on 
the  problems  concerned. 

AtKilyfiis  of  Records  of  Strays. — The  principal  and  most 
universal  fact  is  that  the  straj's  heard  in  the  dark  hours  are 
much  more  numerous  and  louder  than  those  heard  during 
daylight.  If  curves  be  drawn  showing  the  amount  of  disturb- 
ance to  telegraphic  work  from  hour  to  hour,  the  lowest  point 
usually  falls  a  little  after  mid-day,  and  the  highest  point  of 
the  convex  part  of  the  curve  occurs  a  little  after  midnight. 
in  nearly  all  stations  north  of  the  Equator.  Unless  local 
weather  conditions  are  producing  great  disturbance,  the 
change  from  night  to  day  conditions  and  vice  versa  in  stations 
north  of  the  Equator  lags  behind  the  sunrise  and  the  sunset. 


At  some  stations  south  of  the  Equator,  e.g.,  Cooog  Island,  the 

opposite  rule  seeuis  to  he  usual. 

Feriod^  of  Exveasive  Ui«*uf6iiKfe— Occasionally  the  radio- 
telegraphic  woik  at  a  .station  is  leudeied  almost  or  yuite' 
nnpossible  for  a  [.eriod,  by  strays  of  vigour  and  number' 
greatly  exceeding  the  average.  'Ihese  occurrences  are  for 
brevity  called  "  X  storms,"  the  term  "  X  "  being  an  alterna- 
tive designation  for  "stray"  oi;  "atmospheric."  An  analysis 
of  the  records  has  shown  that  X  storms  occur  within  the 
same  two  or  three  days  over  very  wide  areas.  Occasionally 
X  storms  are  reported  almost  simultaneously  at  places  several- 
hundred  miles  apart,  but  more  u.sually  the  X  storms  occurring 
at  such  distances  are  separated  by  several  hours.  Periods  of 
severe  strays  coincide  with  periods  of  low  barometer,  high 
wind  velocity,  rapid  change  of  temperature,  great  rainfall, 
and,  especially,  rapid  barometer  fluctuations.  These  meteoro- 
logical conditions  are  precisely  those  that  accompany  or  pre- 
cede thunder  storms  and  line  squalls;  and,  in  fact,  the  records 
'j!'  the  Meteorological  Offices,  and  of  the  observers  reporting 
to  the  Committee,  all  lead  to  the  conclusion  that  X  storms  are 
often  associated  with  thunder  storms  at  places  not  very  far 
distant.  Sometimes  all  the  symptoms  of  thunder  weather 
except  thunder  and  lightning  may  be  present  in  a  locahty  and 
a  heavy  X  storm  be  recorded. 

It  is  well  known  that  the  unstable  atmospheric  conditions, 
bringing  thunder  weather  sometimes  move  at  a  relatively  slow 
rate  from  place  to   place,   and  may  have    their   movemente  • 
traced  by  ordinary  methods  of  meteorology.     The  analysis  of 
the    radiotelegraphic  _  records    shows    that    such     convective , 
weather  can  be  anticipated  several  days  in  advance. 
^  A  report  received  from  the  wireless-telegraph  station  of  the 
Government  of  Australia  situated  at    Esperance  states  that 
during  the  day-time  rain  is  preceded  in  at  least  80  per  cent, 
of    cases    by    intermittent   disturbances.     Strays   of   varying 
strengths  may  be  heard  from  6  a.m.  to  sunset  for  one  or  more 
consecutive  days  prior  to  rain. 

This  conclusion  is  borne  out  in  other  ways  by  some  of  the 
records  forwarded  to  the  Committee.  There  is  evidence  that 
north-west  winds  on  our  Atlantic  coasts,  especially  in  the 
winter,  are  associated  with  strong  strays  at  Irish  stations  and  . 
at  sea.  The  atmospheric  convection  produced  by  the  land 
may  be  sufficient  to  account  for  this.  Mr.  R.  Ricci,  of  the 
Marconi  Co.,  who  ha.s  made  reports  on  two  trips  round  the 
vyorld,  during  which  he  made  especially  careful  daily  observa- 
tions, states  that  in  mid-ocean  strays  are,  as  a  rule,  very  few 
and  feeble  both  in  the  day  and  in  the  night;  but  that  when 
the  edge  of  a  mountainous  continent  is  approached  strong, 
and  even  continuous,  strays  arc  normal.  In  this  something 
must  depend  on  the  direction  of  the  prevailing  wind  relative  , 
to  the  land — a  matter  that  will  be  inquired  into  later. 

The  months  of  the  greatest  X  storms  in  the  Mediterranean 
are  shown  by  the  records  to  be  September  and  October,  the 
months  of  cyclonic  weather. 

As  a  whole  the  statistics  show  that  there  appear  to  be  two-. 
kinds  of  X  storm  occumng  in  the  day-time  :  (1)  Those  pro- 
duced by  convective  conditions  in  the  atmosphere  within, 
perhaps,  a  hundred  miles  of  the  station,  which  may  be  termed 
local  X  storms;  (2)  those  originating  at  a  distance.  Regarding 
the  first  class,  in  general,  we  may  conclude  that  the  observa- 
tion of  strays  in  the  day-time  constitutes  a  method  of  feeUng 
the  fringe  of  a  region  of  convective  weather,  and  so  anticipat-- 
ing  thunder  and  rain  a  day  or  two  in  advance.  This  ability 
to  prophesy  the  advent  of  thunder  weather  is  well  known  and 
is  as  old  as  wireless  telegraphy  itself ;  but  hitherto  it  has  been 
thought  that  the  electric  discharges  at  a  great  distance  were 
responsible  for  the  strays  heard  at  the  station  attempting  to 
prophesy.'  The  present  analysis  indicates,  rather,  that  at  any 
rate  in  the  day-time  the  strays  are  frequently  due  to  very 
local  discharges,  often  too  weak  to  give  noticeable  lightning  or- 
thunder,  but  definite^  indicative  of  an  approaching  period  of 
instability  in  the  atmosphere. 

The  second  kind  of  X  storm  is  not  of  strictly  local  origin, 
but  is  sometimes  traceable  in  the  stray  observations  made 
hourly  at  the  Malta  station  of  the  Eastern  Telegraph  Co.,  and 
the  Sierra  Leone  station  of  the  African  Direct  Telegraph  Co. 
There  is  evidence  that  on  certain  occasions  the  same  cause  is 
affecting  both  stations  though  they  are  separated  by,  2,500, 
miles,  mostly  across  mountain  and  desert. 

Ki  regards  disturbances  observed  at  night-time,  these  are 
also  frequently  very  local  and  due  to  convective  weather,  but 
there  is  probably  a  greater  proportion  of  non-local  storms  : 
than  appears  in  the  day  records.  In  this  connection  may  be 
noted  a  report  from  Austrahan  stations  that  the  woret  and  . 
most  continuous  type  of  disturbance  (apart  from  local  thunder 
storms)  occurs  on  calm  nights  when  the  sky  is  blue  and  starry.  . 

As  a  contrast  to  the  prevalence  of  strays  during  convective 
weather  may  be  instanced  the  fact,  reported  by  Lieut.  E.  E. 
Macpherson  from  Sierra  Leone,  that  a  verf  di-y  wind  which  ■ 
blows  periodically  for  several  days  on  the  West  Coast  of  Africa 
cau.ses  an  almost  complete  cessation  of  strays  immediately  it  > 
starts  and  allows  of   their  resumption  immediately  it  stops.  > 
On  the  other  hand,  the  monsoon  period  on  the  same  coast  . 
is  one  marked  by  great  X  storms. 

Graphic  Records. — Many  observers  have  made  for  the  Com-  ; 
mittee  precise  ob.'?ervations  of  individual  strays  by  making,  • 
on  lines  graduated  to  represent  time,  marks  corresponding^  to  ; 
each  stray  as  heard  in  the  telephones,  the  zero  of  time  being.  • 
fixed  by  aid  of  radiotelegraphic  time  signals  within  rangeof 
the  observer.  Comparison  of  the  records  made  in  the  British,  ^ 
Isles  has  shown  that  on  an  average  night  many  of  the  strong 
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etraya  are  heard  by  all  the  observers,  and  on  days  free  from 
X  storms  the  same  remark  applies.  Coincidences  have  also 
been  noticed  between  pairs  of  American  stations  not  too 
widely  separated.  The  analysis  for  very  di.stant  stations  has 
not  yet  been  carried  out  except  for  a  veiy  few  in  Em'ope.  For 
example,  in  the  month  of  June,  1914,  coincidences  have  been 
traced  in  the  strays  heard  at  Southampton  and  Dresden, 
Gibraltar  and  Dresden.  Guildford  and  Malta.  A  proper  iuvesti- 
patiou  of  the  meteorological'  conditions  accompanying  or 
determining  the  periods  when  strays  are  heard  simultaneously 
at  places  very  wide  apart  has  ,not  yet  been  made. 

Auroral  Displays  and  Magnetic  Vtiriationif. — Reports  from 
officers  in  the  wireless  telegraph  stations  of  Alaska  show  that 
the  appearance  or  disappearance  of  auroras  caused  no  unusual 
disturbances.  No  trace  of  the  27-day  period  of  magnetic  varia- 
tions or  of  any  nearly  equal  period  has  as  yet  been  found. 


The  Capacity  of  Aerials  of  the  Umbrella  Type. 

Bv  Peof.  G.  W.  O.  Howe,  D.Sc. 
{Section  G— Abstract.) 

In  a  paper  read  before  the  British  Association  at  Sydney 
last  year  the  author  developed  a  method  of  calculating  the 
capacity  of  radio-telegraphic  antenna;.  In  addition  to  describ- 
ing the  method  in  general,  curves  and  formulae  were  given 
6o  that  the  capacity  of  aerials  of  standard  tyi)es  could  be 
determined  in  a  few  minutes.  l"he  umbrella  type,  however, 
was  not  specially  considered,  and  it  has  since  been  suggested 
to  the  author  that  the  usefulness  of  the  paper  would  be 
considerably  increased  if  curves  and  formulee  could  be  given 
for  aerials  of  this  type.  The  method  is  briefly  as  follows  :  — 
liie  whole  aerial  is  assumed  to  have  a  uniformly  distributed 
charge,  and  the  average  potential  of  the  whole  aerial  under 
this  fictitious  condition  is  then  calculated.  It  is  assumed  that 
it  the  total  charge,  while  remaining  unchanged  in  quantity, 
be  allowed  to  have  its  own  natural  distribution,  it  will  assume 
a  uniform  potential  approximately  equal  to  this  fictitious 
average  potential.  The  proximity  of  the  earth  is  taken  into 
account  by  the  method  of  images.  Tables  and  curves  are 
given  for  aerials  with  from  two  to  six  ribs  and  for  various 
angles  between  the  ribs  and  the  vertical.  With  these  curves 
and  those  given  in  the  original'  paper,  each  of  the  nine  com- 
jMinent  potentials  of  any  given  aerial  of  the  umbrella  type  can 
be  read  off  and  the  resultant  average  potential  determined. 
Tlie  method  is  then  applied  to  two  practical  examples,  one  a 
simple  aerial  with  six  single-wire  ribs  and  the  other  a  more 
complicated  case  in  which  each  of  the  five  ribs  consists  of  a 
four-wire  cage,  the  size  of  the  wire  being  different  from  that 
used  for  the  central  vertical  wire. 

Tests  on  actual  aerials  have  shown  that  the  values  of  the 
capacity  as  calculated  by  the  author's  method  agree  with  the 
measured  values  within  the  errors  of  observation  and  of  esti- 
mation as  to  the  allowance  to  be  made  for  connecting  wires, 
etc.  

Committee  on  Gaseous  Explosions. 

Owing  to  the  war,  the  completion  of  the  equipment  of  the 
new  laboratories  of  the  Imperial  Ciollege  of  Science  and  Tech- 
nology has  been  seriously  delayed,  and  the  investigation  of 
many  problems  of  importance  has  had  to  be  postponed.  Also, 
many  of  the  members  have  been  engaged  on  work  for  the 
Government,  so  that  researches  on  questions  under  considera- 
tion have  been  either  prevented  or  interrupted.  The  com- 
mittee, therefore,  is  not  in  a  position  to  present  a  report  to 
the  Association  this  year.  The  general  work  of  the  Committee, 
however,  has  gone  on ;  and  during  the  session  three  meetings 
were  held  at  the  City  and  Guilds  (Engineering)  College. 


Exposure  Tests  of  Lif^ht  Aluminium  Alloys. 

By  Pboi".  EnMiST  Wilso.n. 
{Seciion  G.— Abstract.) 

The  physical  proix^rtics  of  certain  light  aluminium  alloys 
have  formed  the  subject  of  reports  during  the  lavst  fourteen 
years.  In  order  to  investigate  the  influence  of  exposure  U) 
Jjondon's  atmosphere,  a  specimen  of  each  alloy  has  been 
placed  on  the  roof  of  King's  College,  fiondon.  AM  the  speci- 
mens are  in  the  form  of  wire  0.1'20  in.  (;i'J  mm.)  diameter. 

Commercial  Aluminium.— A  siKJcimen  has  steadily  increased 
its  electrical  resistance  by  17.2  per  cent,  in  13  years. 

Copper.— It  has  alre.idy  been  ix)inted  out  that  the  electrical 
resistance  of  the  copper  series  in  a  given  time  increases  with 
the  percentage  of  copper.  One  specimen  containing  2  61  per 
cent,  of  copper  had  so  far  ccjiToded  in  1911  that  it  broke  quite 
easily.  Another  six-ciinen  containing  1.80  per  cent,  of  copper 
has  now  eo  far  corroded  as  to  become  practically  useless  aa  aii 
electncal  conductor.  'Tlie  tt^ts  cmphasi.<«-  tlie  opinion  alreadv 
expressed  that  alloying  commercial  aluminium  with  copper 
except  in  stnall  quantity  is  not  to  be  ivcommended 
.  £"rP"-M(inpnncKe.—1'hr(.'o  alloys  containing  from  0.«2  to 
0  09  6u  and  0.05  to  1.78  Mn  have  st^.adilv  increased  their 
electrical   resistance  by  about  10  per  cent,   in  M  years     The 

T-T,^".  <^''^^  !*""  '''«^<'*'  percentage   ha«   n    breaking  load 
of  3S,(X)(I  lb,  and  is  apparently  in  good  condition 

Coppcr-Ntckcl.—A  specimen  containing  1.08  i)er  cent  Cu 
and  1.29  per  cent.  Ni  has  Bomewhat  diuiiuished  its  electrical 


resistance — the  percentage  being  now  12.4,  as  against  19.4  in 
1908.    Its  breaking  load  was  45,900  lb.  before  exposure. 

Copper-Zinc-Nickel. — One  specimen  containing  0.11  Cu,  1.77 
Zn,  2.01  Ni,  has  varied  its  electrical  resistance  as  shown  by 
the  following  figures  : — 

Year       1901  ..  1903  ..  1904  ..  1908  ..  1911  ..  1913  ..  1915 
962  ..    995  ..  1013  ..  1285  ..  1125  ..  1102  ..  1102 

Copper-Mangancse-Magnesium.- — The  alloy  known  a.s  "Dura- 
lumin "  is  stated  to  contain  about  0.5  Mg,  3.5  to  5.5  Cu,  0.5 
to  0.8  Mn.  A  breaking  load  as  high  as  90,000  lb.  can  be 
obtained  according  to  treatment.  The  specimen  exposed  has 
steadfly  increased  its  resistance  by  9.6  per  cent,  in  four  years. 
It  is,  however,  so  brittle  that  a  small  loop  cannot  be  bent 
without  fracture. 

The  author  was  unfortunately  unable  to  report  on  the 
copper  specimen,  as  it  had  been  stolen  from  the  roof. 


The  Cadmlnm-Taponr  Are-Lamp. 

By  Dr.  H.  J.  S.  Sand. 
[Section  B.- — .ibstract.) 
The  cadmium-vapour  arc-lamp  exhibited,  the  use  of  which 
was  recommended  for  polarimetric  and  other  purposes,  is  com- 
parable in  general  principle  with  the  well-known  mercurj'- 
vapour  lamp.  The  lamp  is  constructed  of  quartz-glass,  and 
the  cadmium  is  freed  from  oxide  and  dissolved  gas  by  a  proce.s3 
of  filtration  while  at  the  pump.  It  is  hindered  from  adhering 
to  the  glass  by  the  presence  of  a  small  amount  of  a  loose 
powder  (zirconia)  in  the  lamp.  The  metal  is  melted  by 
external  heating  before  starting,  and  maintains  itself  in  the 
molten  condition  by  the  heat  of  the  current.  Once  started  the 
lamp  may  be  kept  burning  for  an  indefinite  time. 


NE^W     ELECTRICAL    DEVICES. 
AND    PLANT. 


FITTINGS 


Portable  X-Ray  Apparatus. 

The  constantly  extending  employment  of  the  X-rays  has  pro- 
moted a  demand  for  portable  sets  of  apparatus,  and  this  has  been 
met  by  the  General  Electric  Co..  Ltd.,  of  67,  Queen  Victoria 
Street,  E.C,  with  their  "  Dabilier  "  outfits,  of  which  one  is  illus- 
trated in  fig.  1.    These  are  complete  sets  suitable  for  all  claesea  of 


Fio.  1.— DnniLiEB  Portable  X-bav  Set. 


X-ray  work,  and  operate  on  cither  d.c.  or  Ac.  oirciiits  between 
55  and  2fiO  volts,  connection  beinir  made  to  a  lampholdor  or  wall 
KOikot,  BO  that  tlicy  ran  he  U'ffd  almost  anywhere, and  fnkcn  to  the 
patient  instead  of  the  patient  heinir  taken  to  the  appnratuB.  The 
oarrent  consumed  is  small,  and  the  outfit  is  suitibln  for  both 
fluoroscopy  and  ra<iio(rraphr.  Two  patterns  are  made,  one  for 
(reneral  work,  and  the  other,  as  ilhistrated,  more  particularly  for 
dentistry,  the  latter  also  having  an  adjustable  spark-i^ap  for  hijfh- 
freqaoDoy  treatment,  and  an  atthuhment  for  cautery. 
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"Qnead"  Electric  Fires. 

In  our  issue  of  July  9th  we  illustrated  the  new  type  of  heating: 
element  that  has  been  introduced  by  Messrs.  Ikin  &  Bads,  Ltd., 
of  i"-57,  Marylebone  Lane,  Oxford  Street,  \V. ;  we  are  now  able  to 
reproduce  photographs  of  some  of  the  various  patterns  of  electric 
fires  which  they  have  developed,  and  in  which  these  elements  are 
used.    The  elements  are  standardifed  at  one  kilowatt  each,  and  are 


Fig.  2. — ''Quead"  Fibe,  Pattern   Q  10 


guaranteed  for  three  years  ;  they  work  at  red  heat,  and  therefore 
shoald  satisfy  those  who  are  attached  to  the  coal  fire,  while  a 
further  advantage  which  they  share -with  the  latter  is  the  facility 
for  keeping  food  warm  on  the  top  of  the  "  fire."  Fig.  2  shows 
a  fixed  pattern  of  fire,  for  a  moderate-sized  room,  with  a  detachable 


Fig.  3.— Portable  Fire,  Q  i. 

Bhelf  for  utensils  ;  each  heating  bar  is  controlled  by  a  separate 
switch.  Fig.  3  shows  a  portable  model.  Many  other  patterns  are 
made  to  suit  different  requirements,  from  the  "  handy  fire "  for 
bathrooms,  &c.,  taking  one  kilowatt,  to  the  heavy  pattern  taking 
4  KW.  When  there  are  three  elements,  as  in  fig.  3,  two  of  them 
are  controlled  by  two  switches,  and  the  third  is  controlled  by  the 
main  switch,  so  that  three  degrees  of  heat  are  obtained. 


LEGAL. 


Munitions  Court  Cases. 

At  the  Oldham  Munitions  Court  last  week,  Messrs,  Ferranti,  Ltd., 
electrical  engineers,  of  Hollinwood,  complained  under  Sec.  4,  Sub- 
Sec.  5,  that  Henry  Tate,  a  transformer  coil  winder,  had  not  worked 
diligently  during  the  ordinary  working  hours,  and  had  refused  or 
neglected  to  obey  the  lawful  orders  of  a  person  having  authority 
over  him.  It  appeared  that  he  htwl  been  employed  in  the  winding 
shop  on  transformer  work,  and  his  charge  hand  had  to  remove 
him   to   another   part   of   the   winding   shop  where  he    could   be 


under  the  actual  observation  of  ^the  foreman.  He  behaved  fairly 
well  until  September  14th.  and  then  asked  to  be  paid  np.  He  was 
told  to  get  on  with  his  work  and  settle  down  to  it.  He  did  little 
work  that  day,  and  next  mnrning  he  was  in  the  works  at  seven 
o'clock,  but  did  no  work.  Those  over  him  reasoned  with  him  and 
used  every  endeavour  to  get  him  to  work,  but  failed.  On  Sep- 
tember 14th,  said  Mr.  Riley,  foreman,  Tate  only  wound  nine  coils, 
whereas  he  should  have  done  19  or  so.  On  the  following  day 
Tite  said  he  did  not  intend  to  work.  Tate  told  the  Court  his 
ambition  was  to  get  on  armature  winding  instead  of  the  work  he 
was  put  on.  The  Court  held  that  Messrs.  Ferranti  had  fully  made 
out  their  case  and  fined  Tate  10s. 


At  the  same  Munitions  Court,  last  week,  Richard  Holliks,  iron 
turner,  emoloyed  in  the  Oldham  Corporation  tramway  department, 
oamplained  that  his  discharge  certificate  had  been  unreasonably 
withheld. 

Mb.  Duodale,  general  manager  of  the  tramways,  said  that  if 
the  man  left  the  department  they  would  have  no  one  left  to  attend 
to  the  bearings  of  the  cars.  Mr.  Dugdale  had  been  in  communi- 
cation with  the  Ministry  of  Munitions,  and  the  man  HoUins  had 
received  a  communication  from  the  Ministry  stating  that  the 
national  interest  could  beat  be  served  by  his  remaining  at  present 
in  the  employment  in  which  he  was  now  engaged. 

HoLLiNS  told  the  Court  that  he  desired  to  leave  to  better 
himself  fiaanoiallv. 

The  seriousness  of  the  position,  it  Hollins  left,  was  pointedlout 
by  Mr.  Dugdale,  who  also  pointed  to  the  number  of  fitters  and 
skilled  men  who  had  left  the  department  for  munitions  work.  Mr. 
Dugdale  saggested  that  as  his  department  was  cinveying  workmen 
to  and  from  work  on  munitions,  it  came  under  the  clause  "an 
establiahment  employed  on.  or  in  connection  with,  munitions 
work  "     The  CHAIRMAN  said  that  was  mmh  too  wide. 

Eventually  Hollins  was  given  a  certificate  to  the  effect  that  no 
discharge  certificate  was  required  by  him,  but  the  Chairman  said 
that  the  Court  would  be  very  glad  if  he  would  go  back  to  his 
work  in  the  tramway  department. 


Broken  Lamp  Standard. 
A  question  of  dual  rfsponsibility  was  raised  in  an  action  heard  by 
his  Honour  Sir  W.  Lucius  Selfe,  in  the  West  London  County  Court, 
on  Tuesday.  The  Fulham  Borough  Council  claimed  £19  Is.  from 
Messrs.  Wm.  Whiteley,  LM.,  and  B.  H.  Winteringham,  of 
Battersea.  Counsel  for  the  plaintiffs  stated  that  at  8  p.m.  on 
January  1st,  191.'),  one  of  the  defendants'  vans  was  proceeding 
along  New  King's  Road,  Chelsea,  and  collided  with  a  motor- 
car belonging  to  the  other  defendant,  and  the  two  vehicles  fell 
against  an  electric  standard,  which  was  knocked  down,  and  damage 
done  to  the  amount  claimed.  Both  parties  were  written  to  ae  to 
paying  the  repairs.  Whiteleys  said  the  car-driver  was  at  fault, 
and  the  car-driver  cast  the  blame  on  Whiteleys.  After  evidence  as 
to  the  facts,  from  which  it  appeared,  that  as  Whiteley's  driver  was 
crossing  the  road,  the  car  came  up,  and,  "  skidding,"  ran  into  the 
van,  which  toppled  over,  followed  by  the  car,  and  felled  the  lamp 
and'  standard,  his  Honour  found  that  Whiteleys  were  to  blame, 
and  gave  judgment  for  the  Council  against  them,  with  costs. 


CORRESPONDENCE. 

Letters  received  by  us  after  5  P.M.  on  Tuesday  canrwt  appear  until 
the  foUounng  week.  Correspondents  should  forward  their  cotnniuni- 
cations  at  the  earliest  possible  moment.  No  letter  can  be  published 
unless  we  luive  the  writer's  name  and  address  in  our  possession. 


Pocket  Dry  Batteries. 

I  noticed  in  the  last  issue  of  your  paper,  of  which  I  am  a  regular 
reader,  "  Howard  Berry  "  comments  on  the  remarks  made  by  "  Dry 
Battery  Manufacturer  "  on  the  voltaga  of  dry  pocket  batteries. 

I  may  mention  that,  like  "  Howard  Berry,"  I  have  for  a  good 
number  of  years  experimented  with  the  making  of  dry  cells  as 
a  hobby,  and  can  also  obtain  at  wUl  voltages  from  12  to  22  with 
a  tingle  cell  of  overall  dimensions  2J  in.  high  by  J  in.  diameter. 
But  the  point  is  this  :  he  does  not  state  how  long  they  will  remain 
in  that  condition  when  not  in  use,  which  is,  I  believe,  the  principal 
factor.  I  may  also  mention  that  I  have  at  the  present  time 
pocket  lamp  batteries  that  have  been  in  use  since  January  1st ; 
of  course  they  have  been  used  only  when  necessary. 

•^   Robert  Porrlll, 

London,  N.E.,  September  2ith.  ^ 


Telegraph  and  Telephone  Tariffs. 

Although,  generally  speaking,  the  increase  in  taxes  and  rates, 
causes  no  consternation,  it  is  a  matter  for  Eurprise  that  the 
technical  Press  has  not  in  this  instance  pointed  out  that  one  way 
ti  make  money  is  not  to  lose  it. 

The  National  Telephone  Co.  in  1911  paid  the  Government  over 
£363,000  in  royalties,  and  6  per  cent,  on  a  greater  part  of  its - 
capital ;  soon  after  the  system  passes  into  the  hands  of  the  Govern- 
ment the  surplus  on  the  year's  working  is  lees  than  the  amount 


428 


THE    ELECTRICAL    REVIEW.     [VoLt?.  no.i.!i7k,ootobbb  1,191  s. 


reoeived  in  RoynUies  from  the  National  Telephone  Oo.,  therefore 
th«  nttnn  are  tn  ho  innrpsseii. 

Rather  than  pink  this  hnfffl  pum  annually  in  ineffioipnt  methods, 
do  yon  not  think  it  reasonahle  to  BupereBt  that  an  independent  board 
of  business  men,  skilled  in  this  kind  of  work,  should  be  eriven  control, 
or  better  still,  resell  the  plant  to  the  old  manag;ement  7 

Economy  with  Efficiency. 

[We  pointed  this  out  long  apo,  while  there  was  still  time  to 
prevent  the  lo's,  and  Drped  that,  if  the  transfer  must  take  place,  a 
board  of  business  men  should  be  g'iven  the  control  of  the  unfler- 
taking.  But  it  was  of  no  avail  ;  ijiipjn  JDeiif  rnlt  prnlor, 
prhis  dementat.  Parliament  wiU  not  listen  to  reason. — Eds. 
Eleo.  Rev.] 


BUSINESS   NOTES. 


Tlie  A.E.G.  Meeting. 

I  heartily  concur  with  "  Inquisition's  "  letter  in  your  last  issue. 
The  Electrical  Co.  shorn  of  its  British  title  is  the  AEG.  Co.,  of 
Berlin.  Yet  to  the  diegrrace  and  shame  of  the  Tnngrsten  Lamp 
Convention,  the  AEG.  name  is  ptill  retained  on  their  lists,  and 
this  company  in  England  is  selling  or,  rather,  offering  the  lamps 
manufactured  by  members  of  the  Convention. 

It  is  a  matter  for  regret  that  there  should  still  be  Englishmen 
who  associate  themselves  in  the  continuance  of  this  concern. 

Impatient. 

September  list,  1915. 


"The  questions  raised  by  "  Inquisition  "  in  the  last  issue  of  yonr 
pao»r,  with  regard  to  the  Electrical  Co.,  Ltd.,  should  not  be 
allowed  to  drop  until  they  are  definitely  cleared  up,  at  least  as 
regards  the  names  of  the  manufacturers  supplying  the  goods,  and 
any  cintractors  who  are  drawing  their  supplies  from  this  quarter. 

After  the  war  we  shall  have  to  meet  the  keenest  possible  com- 
petition from  German  electrical  manufacturers,  who  will  make 
their  utmost  endeavours  to  recapture  trade,  and  any  manufacturer 
supnlving  goods  to  this  company,  and  thereby  enabling  it  to 
maintain  even  the  nucleus  of  a  selling  organisation,  or  to  retain 
its  connection,  is  doing  a  sorrv  service  to  the  trade,  ard  to  himself 
also,  because  his  business  will  be  immediately  rut  off  as  soon  as  it 
has  served  its  purpose  and  he  is  no  longer  needed. 

I  trnst.  Sir,  that  you  will  continue  to  move  in  this  matter  until 
the  trade  presents  a  united  front  on  this  question. 

Unitas. 

SepUmber  22nd,  1915. 


Writing  as  a  private  individual,  happily  so  placed  as  to  be  free 
from  danger  of  financial  hardship  dne  to  German  competition,  I 
have  always  regarded  with  complete  aBtonishrn''nt  the  attitude  of 
the  electrical  trade  since  the  war  towards  the  A.E  G.  Co.  When  I 
read  the  speech  of  Dr.  Rathenau's  at  the  recent  A.E  G.  meeting, 
I  came  to  the  conclusion  that  his  hearers  must  have  been  either 
drugged  with  de»oair  or  of  German  nationality.  The  electrical 
trade  has  furnished  thousands  of  soldiers  for  the  war.  and  some 
of  the  largest  concerns  are  still  struggling  with  staffs  depleted 
of  their  best  workmen  at  the  commencement  of  the  war.  Some 
of  us  have  to  mourn  colleagnes  as  a  result  of  this  war,  and  yet, 
after  12  months,  the  director  of  a  nnrely  German  company, 
English  only  by  a  legal  device,  is  able  to  stand  up  and  declare 
that  his  premises  are  still  open,  and  that  his  business  is  in  being. 
It  is  no  gond  begging  the  question,  for  we  know  that  the  German 
stocks  in  England  have  been  exhausted  months  ago,  and  mv  own 
oninion  bv  cnmDari«on  nf  the  fu'tive-looking  drawings  which  the 
Electrical  Co.  now  fnrnish  with  their'tenders.  is  that  the  machines 
thev  are  selling  are  made  and  bought  in  England.  I  claim  neither 
exneasive  aontimont  nor  patriotism,  but  the  attitude  of  mind  of  an 
English  firm  who  knowingly  sell  machines  in  order  to  keep  the 
Electrical  Co.  in  b»ing  after  the  war  is  incomprehensible. 

At  a  music  hall  the  other  evening  I  noticed  that  qnite  the  most 
popular  song  was  one  which  shrieked  in  a  minor  key  about  our 
duty  to  keep  the  home  fires  burning  till  the  boys  come  home, 
and  nndnnbt,»dly  this  is  a  sentiment  which  is  of  tremendous  im- 
portance in  these  dark  times. 

Without  losing  onr  self -proportion  in  any  way  whatever,  it  is 
onr  dntv  to  our  workers  who  are  now  fighting  for  us  to  stamp  out 
once  and  for  all  the  inmping-off  places  in  England  from  which, 
after  the  war.  the  Gorman  cncarna  will  start  their  campaign 
mena-ine  the  livelihood  of  the  English  soldier. 

I  have  no  una  whatpver  for  rac'ftl  hatred  as  a  religion,  but  I 
honestlv  hellove  that  if  one's  sense  of  proportion  is  to  go,  the  "  Gott 
Btrafo  En''land"  i«  less  reprehensible  than  this  nasty  furtive 
mon'*v- getting. 

T  do  not  think  any  den»nt  Endiahman  will  materially  disagree 
with  the  ah-i'-e  attitude  of  min»,  and  if  so,  is  there  no  way  of 
defi-iltfllv  traokine  down  the  peop'e  who  n»c  selling  miohines  to 
thn  Gorman  oomnan'e"  ?  I  do  not  know  why  the  B.E  A.M.  A.  have 
not  t,ak-n  notion  before,  as  they,  I  hear,  represent  the  bulk  of  the 
electrical  trade. 

I  would  glallv  taku  a  pwe  of  the  KT.r.nTRicAi,  Rkvirw  which 
oonld  bi  re^nrvfld  for  the  names  of  firms  who  hava  not  supplied 
for  the  last  nine  months  any  m\chinnry  whatever  to  rnrtain  firms 
nmsd  on  this  p»ze.    Thin  should  help  a  little,  anyway. 

No  FortlrenesR. 

BtfUmhtr  28M,   1916. 


Consnlar  Notes.— GREECE.— The  American    Consul 

at  Athens  reports  that  announcement  has  recently  been  made  that 
the  Government  Commission  charged  with  the  stndy  of  the 
question  has  recommended  the  award  to  the  Western  Electric  Co., 
of  Chicago,  of  the  contract  for  furnishing  and  installing  a  central 
station  and  switchboard  at  Salonika  and  furnishing  a  central 
station  at  Athens  with  all  equipment,  including  several  thousand 
telephone  instruments.  The  price  to  be  paid  by  the  Greek  Govern- 
ment is  understood  to  be  in  the  neighbourhood  of  £40,000,  and 
payments  will  be  extended  over  a  period  of  several  years. 

ADEN. — The  American  Consul  at  Aden  reports  that  an  electric 
railway  between  the  various  parts  of  Aden-Tawahi,  Maala,  Crater 
and  Shaikh  Othman — would  nndoubtedly  pay  well  upon  the  com- 
paratively small  capital  required  for  its  installation.  Not  only 
would  it  carry  passengers  between  these  places,  but  also  freight 
from  Tawahi  and  Crater  to  the  wharves  at  Maala.  The  same 
power  plant  could  develop  sufficient  electricity  to  supply  Aden 
with  electric  light  and  power  for  electric  fans,  which  would  tend 
to  maVfi  life  endurable  in  one  of  the  hottest  plares  on  the  globe. 

PERU. — The  American  Consul  at  Callao  reports  that  the  com- 
pany known  there  as  theEmpresosElectricas  AFociadas(LimaL'ght, 
Power  and  Tramways  Co.)  holds  practically  a  monopoly  of  the 
electric  railway,  power  and  light  in  Lima,  Callao.  and  several  of 
the  suburban  towns.  The  company's  revenues  from  its  variona 
branches  during  1914  amounted  to  $l.913,4fi8,  as  compared  with 
SI. 981  .BfiO  in  191S,  a  reduction  of  $fiR  092.  The  gross  expenditures 
were  $1,328  2''3  in  1914  and  $1.420  594  in  191.^,  representing  an 
economy  of  $92,371.  In  view  of  the  fact  that  these  results  were 
obtained  during  the  most  abnormal  year  in  the  history  of  the 
company,  and  the  net  receipts  of  the  year  under  review  were  the 
largest  yet  obtained  by  the  company,  the  year's  resnlts  were 
highly  satisfactory.  The  two  principal  factors  that  affected  the 
revenues  of  the  company  were  the  disturbed  political  situation  in 
the  first  half  of  1914  and  the  consequences  of  the  European  war 
during  the  second  half. 

The  light  and  electric  power  section  shows  for  1914  a  decrease 
in  gross  receipts  of  $1,732.  A  considerable  decrease  in  the  revenues 
from  the  consumption  of  electrical  energy  in  motive  power  is  to  be 
expected  during  the  present  year  on  account  of  the  decres8''d  opera- 
tion or  the  complete  stoppage  of  the  principal  consuming  factories 
and  the  closing  of  other  workshops  and  centres  of  industry  during 
the  latter  part  of  1914. 

During  1914  the  installation  of  the  fourth  hydroelectric  unit  in 
the  Yanscoto  generating  station  was  completed,  furnishing  four 
units  with  a  total  capacity  of  10.000  h.p.  And  the  new  contract 
for  the  public  lighting  of  Lima,  which  has  been  under  negotiation 
for  a  long  time,  waa  also  ratified  during  the  year.  This  contract 
is  for  a  term  of  10  years,  and  fixes  the  rate  of  service  to  be 
rendered  at  $4,S6fi  a  month,  or  $S8  392  a  year.  The  company  is 
obliged  to  provide  66(1  l«mps  and  l.fiOO  incandeecents  for  the  ser- 
vices of  the  city,  and  to  effect  all  extensions  which  may  be 
normally  required  by  the  municipality  in  the  lighting  service. 
Such  installations  are  to  be  made  without  cost  to  the  municipality 
and  remain  the  property  of  the  company. 

The  gross  receir^ts  of  the  urban  end  intemrban  tramways 
amounted  during  1914  to  about  £200  000,  a  decrease  of  abont 
£9  000  in  comparison  with  1913.  The  gross  receipts  of  the  Lima 
urban  tramways  were  about  £90,000,  or  about  £3  800  less  than  the 
preceding  vear.  This  secMon  was  augmented  during  the  year  by 
12  new  American-built  cars  of  the  latest  type.  There  waa  a  re- 
duction in  the  revenues  of  the  Lima  Cherrillas  tramway  of  abont 
£2,3."i0,  the  gross  revenues  of  the  year  being  about  £Bfi.000.  The 
branch  from  Lima  t^i  Callao  also  suffered  decreased  revenues  to  the 
amount  of  about  £35  00*^.  in  comparison  with  191 S.  This  is  dne 
to  the  suspension  of  marit-'me  traffic  and  the  limitation  of  business 
in  Callao,  an  essentially  maritime  port,  the  traffic  of  which  is  de- 
pendontunon  the  volume  of  business  and  movement  therein.  The 
Magdalena  Intemrban  Tramway  is  the  only  one  that  showed  an 
increase  in  the  gross  receipts  of  the  vear,  being  abont  £7,000  in 
1913  and  about  £7.500  in  1914.  The  number  of  pasFergers 
carried  hv  the  tramwavs  of  the  company  fell  off  from 
29.020.88.<  in  1913,  to  28  120.42.';  for  1914.  A  dividend  of  1  per 
cent,  waa  distributed  during  1914  in  accorr^ance  with  the  agree- 
ment entered  into  with  th"  bondholders  The  tenth  annual  report 
of  the  directors  of  the  Sociedad  Electrici  de  Areqnipa,  Ltd..  shows 
that  the  lighting  service  in  1914  returned  revenues  to  the  amount 
of  abont  £15.fi00,  or  about  £770  greater  than  in  1913.  The  gain 
in  the  revenues  from  the  power  service  during  1914  over  1913  was 
abont  £970. 

SOUTH  AFRICA.— The  American  Consul  at  Port  Elizabeth 
reports  that  the  opportunities  for  increasing  American  trade  In  the 
future  should  be  fairly  numerous.  There  is  still,  however,  one 
most  essential  detail  for  Ameri-^an  exnort'rn  to  learn.  South  Africa, 
as  a  whole,  ia  cotiservative  and  manv  of  its  people  are  moat  pro- 
nouncpd  In  their  ideas,  and  cling  tenariouslv  to  them.  When  the 
prducta  required  are  more  or  leaa  similar  to  lines  nlreadv  estab- 
liohert.  and  In  manv  instances  superior  American  salesmen  are  apt 
to  make  the  m'stako  of  attemn*ing  immcliafelv  to  convince  the 
pro"peotive  cnatomer  of  tho  itifcriorltv  of  the  article  he  has  been 
pellinir  in  comparison  with  the  article  h"  wishes  him  to  sell. 
Experience  ha»  taught  older  salesmen  In  .South  Africa  a  better 
method.  The  produ'-t  ia  discu'aoH  oantionsly  until  the  salesman  la 
able  to  determine  what  chance,  if  any,  there  is  of  introducing  his 
line.  If  considered  favourable,  the  proposition  is  presented  as  soon 
at  possibU.  If  only  trifling  details  of  oonstruotion  or  finish  are 
objected  to,  and  the  trade  li  of  reaaonable  Importance,  the  deelred 
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ohangres  are  agreed  to.  If  of  considerable  importance,  the  saleBtnan 
procures  samples  and  prices,  and  submits  to  his  principals  for 
decision  as  to  whether  or  not  they  can  be  manafactured  at  prices 
quoted,  or  lower.  In  many  staple  products  standards  and  patterns 
of  loner  years'  standin?  are  still  in  use,  with  little  evidence  of 
desire  to  changre.  The  Consul  accordingly  observes  that  if  American 
manufacturers  want  the  trade  they  must  either  make  the  goods 
asked  for,  or  engage  in  a  campaign  of  education  in  oonneotion  with 
their  products. 

CHINA. — The  American  Consul  at  Shanghai  reports  that  the 
railless  electric  oars  which  were  placed  in  the  Shanghai  Streets 
several  months  ago  by  the  Shanghai  Tramways  Co.,  and  subse- 
quently withdrawn  on  account  of  the  imperfect  roadbed  have  now 
been  restored,  the  roads  having  been  rebuilt  with  concrete  founda- 
tion and  surface  so  as  to  be  able  to  bear  the  weight  of  the  cars. 
Five  oars  are  being  placed  in  service  on  one  road.  A  number  of 
improvements  have  been  made  in  the  cars  siace  they  were  first 
placed  iu  service.  It  is  expected  that  this  raillees  car  system  will 
be  given  a  thorough  test,  and  if  it  proves  Bucceesful  other  routes 
will  be  established.  Elsewhere  the  Consul  reports  that  American 
railway  and  electrical  supplies  are  being  favourably  received,  and 
large  purchases  will  necessarily  have  to  be  made  in  the  near  future, 
particularly  for  the  necessary  upkeep  of  the  railways  now  in 
operation.  The  aggressive  local  managers  of  the  United  States 
Steel  Corporation  and  other  American  enterprises  are  alert  and 
capable  of  securing  and  holding  available  and  desirable  trade. 

BRAZIL.--The  American  Consul  at  Bahia  reports  that  work  in 
a  large  hydro-electric  plant  was  practically  stopped  throughout 
last  rear.  The  company  constructing  it  is  called  the  Companhia 
Brazileira  de  Eaergia  Electriea  (of  which  the  chief  owners  are 
Messrs.  Guinle  &  Co.,  of  Rio  de  .Janeiro).  Thelplant  is  planned  to 
generate  25,000  h.p.  by  using  a  natural  fall  in  the  River  Para- 
gnassu,  near  Bahia,  but  the  company  has  been  subjected  to  delays, 
and  has  asked  for  an  extension  of  time  for  its  franchise  with 
which  to  complete  sufficient  of  its  plant  to  generate  5,000  h.p.  It 
is  hoped  that  this  will  be  ready  in  15  months. 

Catalojyiies    aiid    Lists. — ^Messrs.   Siebe,    Gorman 

AND  Co.,  Ltd.,  Westminster  Bridge  Road,  London,  S.E. — Illustrated 
pamphlet  describing  their  "  Vivator "  oxygen  resuscitating 
apparatus,  for  use  in  cases  of  collapse  from  electric  shock,  gas- 
poisoning,  apparent  drowning.  &c. 

The  Electrical  Supplies  Co.,  53,  Victoria  Street,  London, 
S.W. — Catalogue  entitled  "  Concerning  Electric  Fires,"  containing 
illustrations,  brief  particulars  and  notes  of  prices  of  "  Quead  "  and 
■'  Ensign  "  pattern  electric  fires. 

Messrs.  Dick,  Kerr  &  Co.,  Ltd.,  Abchuroh  Yard,  Cannon 
Street,  London.  E.C. — This  is  a  well-produced  art  publication 
bound  in  a  cover  of  neat  design,  In  the  40  pages  of  which  is 
given  an  interesting  account  of  the  company,  the  various  works  in 
which  it  conducts  its  manifold  electrical  manufacturing  opera- 
tions, and  some  of  the  important  contracts  (electrical,  engineer- 
ing, and  general  contracting)  that  have  been  carried  out  by  it  in  all 
puts  of  the  world.  The  publication  is  fully  and  excellently  illus- 
trated, the  many  half-tones  including  views  of  the  electric  manu- 
facturing works  at  Preston,  and  their  various  departments,  the 
Britannia  Lamp  Works,  and  the  Britannia  Engineering  Works  at 
Kilmarnock.  Among  the  plant  illustrated  we  observe  turbo-alter- 
nator sets  for  the  L.  &  S.W.  Railway,  the  L.C.C.,  for  Madras  and 
for  St.  Helens,  alternators  for  Japan  and  British  Columbia,  the 
power  house  at  Kinlochleven,  electric  locomotives  for  British 
Columbia,  h.t.,  d.c,  electric  railway  work  in  Lancashire,  Thury 
winding  gear,  steam  locomotives,  track  construction  in  Mexico, 
electric  tramway  construction  at  Mandalay.  Walton  pumping 
station,  the  experimental  tank  of  the  Xational  Physical  Laboratory, 
electrically  operated  bascule  bridge  at  Deptford  Creek,  ferro-con- 
orete  building  work,  and  reservoir  work  of  the  Metropolitan  Water 
Board.  Many  other  views  show  electrical  and  other  machinery, 
and  from  what  we  have  said,  it  will  be  seen  that  the  publication 
contains  a  representative  account  by  pen  and  picture  of  the  large 
and  varied  undertakings  carried  out  by  one  of  the  best  known 
of  British  electrical  and  engineering  manufacturing  and  con- 
tracting firms.  Editions  of  the  work  in  Spanish  and  Portuguese 
are  now  in  preparation.  Not  a  large  number  of  copies  of  the  book 
are  available  for  distribution,  but  the  firm  will  be  pleased  to  send  a 
copy  to  any  bona  fide  inquirer  on  receipt  of  application. 

The  British  THOusoN-HonsTON  Co.,  Ltd.,  Rugby. — Illustrated 
price  list  giving  particulars  of  motor  control  panels  for  c.c. 
circuits. 

Messrs.  A.  Gallenkamp  &  Co.,  Ltd.,  19/31,  Sun  Street,  Fins- 
bury  Square,  London,  E.C. — Illustrated  list  No.  65  (8  pages)  con- 
taining full  ptkrticulars  of  their  improved  electric  laboratory  fur- 
naces. 

India-Rubeeb  Gdtta-Percha  and  Telegraph  Works  Co., 
Ltd.,  106,  Cannon  Street.  London,  E.C. — Folder,  giving  particulars, 
prices,  and  teat  results,  of  Hercules  dry  cells. 

British  Thomson-Houston  Co.,  Ltd.,  77,  Upper  Thames  Street, 
London,  E.C. — A  new  illustrated  price  list  of  Mazda  wire-drawn 
lamps.  Voltage,  wattage,  candle-power,  dimensions  and  price  are 
all  clearly  tabulated.  All  the  standard  Mazda  lamps  are  included, 
and  Maz^a  "  half-watts  "  have  a  couple  of  pages  to  themselves. 
A  quite  distinctive  design  in  colour  adorns  the  cover.  In  the 
charming  flight  of  fancy  the  sun  absolutely  doesn't  stand  the 
ghost  of  a  chance. 

\ew    Zealand    Imports. — An    Australian    newspaper 

states  that  at  a  conference  of  New  Zealand  Chambers  of  Com- 
merce early  in  August  a  resolution  was  passed  in  favour  of  legis- 
lation to  make  compnleory  the  marking  of  the  name  of  the 
country  of  origin  on  all  goods  imported  into  New  Zealand, 


Bankruptcy  Proceedin<fs.— Alexander  B.  Gillespie, 

electrical  engineer,  499,  George  Street,  Aberdeen,  was  examined 
in  sequestration,  before  Sheriff  Laing.  In  reply  to  Mr.  S.  M. 
Chrystall  (for  the  creditors)  Gillespie  explained  that  he  had  been 
in  business  sino^  1912  in  the  shop.  Previous  to  that  he  had  been 
in  a  small  workshop.  He  had  a  partner  for  about  a  year.  He 
first  found  himself  in  serious  difficulties  in  191 1,  but  he  had  been 
in  difficulties  all  along  for  want  of  capital.  He  had  very  little 
capital  when  he  started,  only  a  pound  or  two.  He  had  taken 
things  too  cheaply,  and  had  one  or  two  bad  debts.  He  had  had 
some  very  big  contracts.  His  liabilities  were  £218.  and  his  assets 
£46,  providing  for  a  dividend  of  »s.  6d.  in  the  £.  The  Sheriff 
administered  the  usual  oath.  lu  •    «.i.    ' 

T.  A.  Flather,  electrical  engineer,  Leeds.— October  13th  IB  the 
last  day  for  the  receipt  of  proofs  for  dividend  by  Mr.  H.  C.  Bowling, 
24,  Bond  Street,  Leeds,  the  trustee. 

Catalottues    Wanted.— Messrs.  Marsh  Bros.,  who 

have  removed  to  41-43,  Fargate,  Sheffield,  where  they  have  fitted 
out  a  complete  electrical  showroom,  invite  manufacturers  to  send 
them  copies  of  their  latest  lists  of  electrical  aooessorieB,  heating 
and  cooking  appliances. 

Trade  AnnounceiHents.— We  are  informed  that  the 
Robertson  Electric  Limps,  Ltd.,  and  Osram  Lamp  Works,  Ltd.. 
have  been  amalgamated,  and  the  business  will  in  future  be  carried 
on  under  the  title  of  Osram-Roeertson  Lamp  Works,  Ltd.  In 
connection  with  this  almagamation  the  new  company  has  pur- 
chased the  entire  interest  in  the  Lemington  Glass  Works,  Ltd, 
Lemington-on-Tyne,  which  company  will  continue  under  its  own 
name  as  heretofore.  The  OsramRobertson  Lamp  Works,  Ltd,,  has 
taken  over  the  obligations  of  all  three  companies. 

Messrs.  James  Gordon  &  Co.  removed  on  Tuesday  last  to 
larger  offices  at  Canada  House,  KingBway,  London,  W.C.  Telephone 
No.  "  Holborn  1195." 

In  order  to  more  efficiently  cope  with  extending  business,  the 
Swedish  General  Electric,  Ltd  ,  have  now  opened  up  a  branch 
office  at  Lloyd's  Bank  Buildings,  Manchester,  which  will  deal  with 
all  inquiries  emanating  from  Manchester,  Lancashire  and  Cheshire 
districts  generally. 


LIGHTING  and  POWER  NOTES. 


Aberdeen.— Price  Increase.— The  T.C.  has  rejected, 

by  20  votes  to  10,  the  Electricity  Committee's  recommendation  that 
the  charges  for  electricity  be  increased  by  15  per  cent,  all  round,  and 
decided  that  the  charge  for  current  for  lighting  (including  public 
lighting)  be  increased  by  10  per  cent.,  and  the  charge  for  motive 
power  (including  heating  and  cooking)  be  increased  by  25  per  cent. 

Abertillery. — Annual    Report. — The  report  of    the 

Council's  electricity  undertaking  for  the  year  ended  March  Slst 
last,  shows  that  the  income  for  the  year  amounted  to  £2,301,  an 
increase  of  £253  on  the  previous  year  ;  the  expenditure  was  £1,855 
and  the  gross  profit  £445,  an  increase  of  £340  ;  after  deducting 
loan  and  other  charges  £1,751,  there  was  a  deficit  of  £1,30«.  The 
net  deficit  since  the  inception  of  the  undertaking  to  March  3lBt 
is  stated  as  £4,827  ;  at  that  date  £2,901  had  been  provided  out  of 
the  district  rate,  and  a  further  £620  has  since  been  transferred 
to  rate  account,  leaving  £1,306  to  be  provided  for  in  future.  The 
cost  per  unit  sold  had  been  reduced  from  4'197d.  to  3'649d.,  and 
the  sale  had  increased  by  10,970  units  for  the  year  under  review. 

Boofle, — Proposed  Loan. — The  T.C.  has  confirmed  a 
proposal  of  the  Electricity  Committee  to  acquire  for  the  electricity 
works  two  boilers  in  course  of  construction  by  Messrs.  Babcook 
and  Wilcox,  Ltd.  Application  is  to  be  made  for  sanction  to  borrow 
£8,000,  £5,500  being  for  the  boilers  and  £2,500'  to  cover  cost  of 
erection,  &c. 

Bristol. — Price  Increase.— The  T.C.  has  increased 
the  price  of  current  for  lighting  by  7i  per  cent.,  and  for  all  other 
and  combined  supplies  by  15  per  cent.,  from  the  date  of  recording 
the  meters  for  the  September  quarter. 

Bnry  (Lancashire).— Overhead  Cables.— The  B.  of  T. 

has  sanctioned  the  placing  of  overhead  cables  from  Bambrook, 
Bury,  for  the  transmission  of  electric  current  in  bulk  to  the 
Heywood  Corporation.  As  far  as  possible  the  tramway  standards 
along  Bell  Lane  and  Sochdale  Old  Road  will  be  used. 

Buxton. — The  contractors  for  the  electric  light  at  St. 
Mary's  new  church  have  asked  the  U.D.C.  for  terms  for  electricity. 
The  Council  has  replied  regretting  that  it  cannot  advise  the 
placing  of  a  distributor  for  the  supply  along  Dale  Road,  and 
suggesting  that  a  cable  be  laid,  if  required,  subject  to  the  net  cost 
being  charged  to  the  Church  Building  Committee. 

Castlewellan.  —  Prov.    Order.  —  The    L.G.B.    has 

informed  Downpatrick  Council,  that  as  a  result  of  the  inquiry 
recently  held  into  the  application  of  the  Council  to  be  vested  with 
powers  of  an  urban  authority  in  order  to  light  the  town  of 
Castlewellan  by  electricity,  such  power  has  been  granted.  The 
Board  has  also  approved  of  the  E.L.  scheme  and  the  number  of 
lamps  to  be  erected. 
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farricliiiiacross. — A  limited  company  has  been  formed, 

with  a  capital  of  £6,000,  to  pnrohaee  the  business  of  the  mann- 
faotnre  and  sale  of  pas  and  electricity  now  carried  on — the  former 
by  the  Oarrickmacross  Gas  Co,,  and  the  latter  by  Messrs.  John 
McKeever  and  J.  J.  McCaul,  of  that  town.  The  e'eo':rioal  plant  is 
capable  of  dealiner  with  200  averagre  installations  ;  2.i  per  cent,  of 
this  number  have  already  been  connected,  and  orders  are  cominpr 
in  regrnlarly.  The  new  company  takes  over  important  contracts 
for  electric  supply  to  the  Great  Northern  Railway  Co.,  of  Ireland, 
and  the  Carriekmacross  TJ.D.C. 

Cliarleville  (Co.  Cork). — The  public  electric  lighting 
Boheme,  which  cost  about  £2,500,  has  now  a  revenue  of  about 
£600. 

Clieshaiii. — By  arrangement  with  the  E.L.  Co.,  the 
U.D.C.  has  decided  to  discontinue  street  lighting. 

Colchester. — Year's  Workinh. — The  accounts  of  the 
electricity  supply  undertaking  for  the  year  ended  March  Slst  last 
show  an  increase  in  the  output,  1,6.58, .596  units  having  been  sold, 
as  compared  with  1,623,526  during  the  preceding  year.  The  total 
income  was  £18,110,  an  increase  of  £:!01.  The  works  cost  was 
£10,297,  an  increase  of  £159,  and  gross  profit  £7,813;  after 
dedncting  £5,914  for  interest  and  redemption  charges,  and  writing 
off  £1,086  for  prepayment  installations,  there  was  a  net  profit  of 
£813.  The  load  factor  was  2019  per  cent,,  maximum  load  924  KW., 
and  the  generating  plant  capacity  2,030  KW.  The  total  costs  per 
unit  were  l'49d.,  and  the  average  price  obtained  from  private 
supply  was  2'99d.  per  unit,  public  lamps  2'23d,,  and  tramways  lid. 

Continental. — Eussia. — In  a  study  of  the  resources  of 
the  Caucasus  in  connection  with  the  Raesian  mobilisation  of 
industry,  it  is  observed  that  the  hydro-electric  installations  in  the 
towns  of  Hagri,  Suohnm,  Novykaphon,  Batoum,  Artvin,  and 
Borzhom  have  outputs  of  540  to  1,500  h.p.  They  are  being  turned 
to  account  at  the  moment  for  the  usual  local  requirements  ;  but 
a  portion  of  their  power,  it  is  claimed,  should  be  used  for  the 
production  of  chemicals.  In  the  matter  of  equipping  electric  fur- 
naces in  the  Caucasus  for  the  production  of  nitrates,  the  Com- 
mission hes  entered  into  negotiations  with  suitable  firms. 

It  is  stated  in  the  Caucasian  Press,  that  the  question  of  using 
the  water  power  on  the  Rivers  Kuban  and  Maloi-Latu  la  being 
considered.  The  Council  of  the  Caucasian  Viceroy  has  approved 
the  chief  points  of  an  agreement  (with  some  change  of  details") 
with  Y.  Nikolenkn,  for  a  period  of  75  years,  allotting  him  land  on 
the  said  rivers  ;  but  with  the  right  of  the  Government  to  buy  him 
out  after  30  years.  The  estimated  power  of  the  station  is 
45,000  KW.,  and  exceeds  that  of  all  the  other  electricity  works  of 
the  Caucasus  put  together,  which  aggregate  30,600  KW.,  not 
counting  the  plant  connected  with  the  mining  industries.  It  also 
exceeds  the  power  of  the  Larak  station  included  in  the  Stewart 
concession.  The  Nikolenku  concern  will  require  a  capital  of 
15,000,000  roubles. 

Spain. — A  small  electricity  generating  station  has  just  been 
completed  and  put  in  operation  at  Ciudad  Rodrigo,  by  the  Sociedad 
Hidroelectrica  del  Agueda.  Certain  available  water-power  near  the 
town  is  being  utilised. 

Doncaster. — Annual    Accounts. — The    abstract    of 

accounts  for  the  year  ended  March  Slst,  of  the  electricity  depart- 
ment, shows  receipts  amounting  to  £15,789,  as  compared  with 
£14,344  during  1913-14  ;  the  expenditure  was  £14,494,  as  against 
£13,329  during  the  preceding  year,  and  there  was  a  surplus  of 
£1,295,  as  against  £1,015  in  1913-14.  Under  existing  powers  the 
Corporation  can  still  borrow  £874  for  the  electricity  department, 
whilst  the  undertaking  still  owes  a  balance  of  £69,860  of  the  sums 
which  have  been  borrowed  for  expenditure  on  the  works. 

East  Ham. — Annual  Accounts. — The  total  income  of 

the  electricity  undertaking  for  the  year  ended  March  Slst  last  was 
£29,859,  as  compared  with  £32,737  for  the  previous  year,  a 
decrease  of  £2,878.  The  expenditure  was  £18,599,  a  decrease  of 
£1,624  as  compared  with  1913-14.  The  gross  profit  was  £11,260, 
against  £12,514,  a  decreape  of  £1,254,  represented  by  £2,878  de- 
ficiency in  income,  less  £1,624  decrease  in  expenditure.  After 
meeting  all  charges,  including  revenue  contributions  to  capital 
expenditure,  there  remains  a  deficit  at  the  close  of  the  year  of 
£365.  The  Electric  Lighting  Committee  recommends  that  the 
deficiency  be  charged  to  the  depreciation  and  renewals  fund. 
Having  regard  to  the  decreased  consumption  of  current  for  public 
lighting  and  business  premises  in  consequence  with  the  restricted 
lighting  order,  together  with  the  extra  cost  of  generation,  the 
Committee  recommends  the  Council  to  increase  the  charges  for  all 
current  supplied,  by  20  per  cent.,  from  and  includingr  the  December 
quarter. 

Fleetwood. — Price  Increase. — The   Electricity  Com- 

mitteee  has  recommended  that  from  the  end  of  September  the 
price  of  current  should  be  increased  10  per  cent.,  the  increase  not 
to  apply  to  electricity  consumed  through  prepayment  meters. 

The  question  of  the  conversion  of  the  existing  gas  lamps  in  the 
town  to  electric  lamps  has  been  deferred. 

Ciravesend. — The  T.C.  has  adopted  the  recommenda- 
tion of  the  Electricity  Committee  to  erect  a  concrete  retaining  wall 
at  the  works  for  increasing  the  capacity  of  the  coal  store,  at  a 
cost  of  about  £250. 

ft rimsby.— Price  Increabe.— The  E.L.  Committee  has 

inoreaaed  the  charges  for  current  as  under  : — Lighting,  from  3id. 
to  4d.  per  unit;  maximum  demand,  from  Id.  to  lid.;  power, 
first  460  units,   from   L'Jd,  to  Z^d,,  with  no  charge  beyond  ;  time 


switch,  first  60  units,  from  8b.  to  9s.  The  inoreaaes  will  add 
£1,000  per  annum  to  the  revenue. 

Ilastinffs.— Price     Increase. — The    T.C.    announces 

that  as  from  the  reading  of  the  meters  for  the  current  quarter, 
the  charges  for  current  supplied  to  private  consumers  will  be 
temporarily  increased  by  10  per  cent.  This  is  due  to  the  increased 
coat  of  fuel  and  materials,  and  to  other  existing  exceptional 
circumstances. 

Hawick. — Valuation     Appeal. — At      the      Annual 

Valuation  Appeal  Court,  the  Urban  Electric  Supply  Co,,  Ltd  , 
appealed  against  the  assessors'  valuation  of  their  works  at  £2,420, 
and  proposed  that  it  should  be  returned  at  £1,180,  the  amount 
last  year  having  been  £1,700.  The  Court  fixed  the  valuation  at 
£2,300.  It  was  stated  that  there  would  be  an  appeal  to  the  Court 
of  Session. 

Holyhead. — The  U.D.C.  has  decided  to  give  the 
Loudon  and  North-Western  Railway  Co.  a  supply  of  current  for 
lighting  and  power  at  Holyhead  station,  at  3d.  per  unit.  The 
annual  consumption  will  be  about  94,000  units  for  lighting,  and 
1,300  units  for  power. 

Kilniallock    (Co.     Limerick).  —  E.L.    Scheme.— A 

public  meeting  has  appointed  a  Committee  to  take  steps   for  an 
improved  public  electric  light  service.     Messrs.  J.  J.  Murphy  &  Co., 
who  furnish  the  present  service,  intimated  that  they  would  main-  ■ 
tain   it   until  April   next,   and  that  they  were  prepared  to  take 
shares  in  the  new  scheme. 

London.  —  Stepney.  —  Year's    Workinr.  —  The 

accounts  of  the  Corporation  electricity  undertaking  for  the  year 
ended  March  Slst  last  show  a  total  income  of  £93  637,  being  an 
increase  of  £7,197  over  the  previous  year  ;  the  total  expenditure 
amounted  to  £48,568,  an  increase  on  1914  of  £6,514  ;  this  leaves 
a  surplus  to  be  carried  to  net  revenue  account  of  £45,070,  as  com- 
pared with  £44,387,  representing  a  gross  profit  of  approximately 
8i  per  cent,  on  the  average  capital  employed.  There  has  been  an 
increase  in  the  number  of  units  sold,  from  16,197,123  to  18,757,007, 
made  up  as  follows  : — Private  consumers  for  lighting,  4,668,062 
units  ;  for  power  and  heating,  7,751,032  units  ;  in  bulk  for  light- 
ing, power  and  heating,  4,112,801  units;  public  bulk  supply, 
1,562,707  units  ;  and  public  street  lighting.  662,405  units.  The 
total  net  revenue  account,  including  the  amount  brought  forward, 
amounted  to  £45  611  ;  after  deducting  £31,442  for  loan  charges, 
£1,200  for  stand-by  and  other  charges  amounting  to  £2,267,  the 
net  profit  carried  to  the  appropriation  account  was  £10,702,  as 
compared  with  £14,177  in  the  previous  year.  The  net  profit  of 
£10,702,  with  £1,448  brought  forward,  amounts  to  £12,150,  which 
it  is  proposed  to  deal  with  as  follows : — £525  income-tax  on 
profits  ;  £6,165  capital  expenditure  ;  £502  to  be  written  off  capital 
account  in  respect  of  assets  (machinery,  mains  and  meters)  now 
non-existent,  less  £13  on  house  services;  £1,837  in  respect  of 
items  of  a  special  nature  ;  and  £2,000  to  reserve,  carrying  forward 
£1,134.  The  general  reserve  account  now  stands  at  £28,000.  The 
total  average  cost  per  unit  sold  was  l'024d.,  the  lowest  but  one  on 
the  record  of  the  undertaking. 

Hackney. —  Pbice  Increase.  —  The  Electricity  Committee 
reports  that,  after  consideration  of  the  borough  electrical 
engineer's  report  upon  the  position  of  the  electricity  under- 
taking as  affected  by  the  conditions  now  prevailing,  it  is 
anticipated  that  a  considerable  loss  on  the  year's  working  will 
occur  instead  of  a  surplus  of  £30,  as  anticipated  when  the  esti- 
mates were  under  consideration  ;  under  the  circumstances,  in  order 
to  meet  the  deficit,  the  Committee  recommends  that,  as  from  the 
date  of  the  readings  of  the  meters  for  the  quarter  ending  Decem- 
ber, 1915,  the  existing  scale  of  charges  for  electricity  be  increased 
by  1 0  per  cent. 

Hammersmith. — The  Electricity  Committee  recommends  that  a 
supply  of  electricity  be  given  to  the  works  of  Regal  Films,  Ltd., 
who  are  prepared  to  guarantee  a  micimum  payment  of  £100  per 
annum  for  a  period  of  five  years. 

The  electrical  engineer  reports  that,  owing  to  the  increased 
demand  for  electrical  energy  for  factories  engaged  on  Qovernment 
work,  it  will  be  necessary  to  obtain  seven  additional  200-KW. 
transformers. 

The  L,C.C.  has  made  arrangements  for  the  B.C.'s  application  for 
a  loan  for  the  proportion  of  the  cost  of  the  Battersea,  Fulham  and 
Hammersmith  linking-up  scheme,  to  be  reconsidered  at  its  first 
meeting  after  the  recess. 

Poplar. — The  electrical  engineer  reports  a  substantial  increase 
in  the  output  of  the  undertaking  for  the  June  quarter  of 
1,076,466  units,  or  31  per  cent.  The  total  income  wa«  increased 
by  £3,297,  while  the  coal  bill  was  only  increased  by  £1,85.'<.  The 
net  profit,  when  ascertained,  will  show  an  increase  over  the 
corresponding  quarter  of  last  year,  due,  in  the  opinion  of  the 
Electricity  Committee,  entirely  to  the  favourable  purchase  of  ooal 
in  November  last  for  future  delivery. 

Bethnal  Guhen. — Mr.  H.  W,  Counens,  the  Council's  oonsultinft 
electrical  engineer,  has  reported  that  in  the  area  of  the  new 
Tyspeu  Street  sub-station  there  are  sundry  premises  which  are 
likely  to  become  users  of  eloctricity  if  a  supply  is  available, 
and  he  suggests  that  it  would  be  in  the  interests  of  the  Council, 
when  the  road  is  ojx'ned,  that  a  distributor  rnble  should  also  be  laid 
in  order  to  afford  a  supply  to  that  district.  The  suggestion  haa 
been  approved. 

Stoke  Newinoton. — The  electricity  accounts  show  a  balsnoe 
of  £3,810  ;  £3,000  has  been  carried  to  reserve,  £500  to  the  or«dit 
of  rates  account,  and  the  balance  carried  forward. 
(CowtinufA  on  puijn  435.) 
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{Continued  from  page  391.) 


We  illustrate  herewith  the  ferro-concrete  viadm^t  built  by 
Messrs.  HoUojvay  Bros.,  Ltd.,  which  serves  the  purpose  of 
a  coal  conveyor,  and  the  store  of  coal  outside  the  boiler- 
house  ;  this  coal  can  be  conveniently  shovelled  into  trucks 
on  the  adjoining  siding,  hauled  up  to  the  railway, 
and  then  carried  along  the  viaduct  into  the  bunkers 
over  the  boiler-house  firing  floor.     These  bunkers  are  of 


ExTEKlULi   ut    h.   AND   S.W.    Ri'.    POWER   HoUSE,   SHOWING   COAL   VIADUCT 

AND  Outdoor  Coal  Store. 


reinforced  concrete,  and  have  a  capacity  of  about  1,400  tons. 

They  deliver  the  coal  through  chutes  to  the  hoppers  of  the 

mechanical  stokers  in  the  usual  way. 

The  boilers,  of  which  IG  are  at  present  installed,  are  of 

Messrs.  Babcock  &   Wilcox's  make,  and  are   arranged   in 

two  rows  running  parallel  with  the  turbine  room,  as  shown 

in  the  adjoining  view  ;  the  stokers  are   of  the  chain-grate 

type,  operated  by  sprocket  wheels  and  chains  from  a  shaft 

running  the  whole  length  of  each  range 

of  boilers,   and  driven   by  a   motor,  as 

shown  on  the  left  of   the  view.     Two 

handsome   brick   chimneys,   constructed 

on  the  Alphons  Custodis  principle,  have 

been  erected  outside  the  boiler  house  at 

the   permanent   end    of    the   building  ; 

each  chimney  is  230  ft.  high,  and  has 

an  internal  diameter  of  13  ft.  6  in.  at  the 

top.      Green   economisers   are   used    to 

heat  the  feed-water,  and  the  boilers  are 

provided  with  internal  superheaters,  the 

output    of   each    unit    being    normally 

over  20,000  lb.  of  steam  per  hour  at  a 

pressure  of  200  lb.  per  sq.  in.,  and  with 

a  superheat  of  200    F. 

The  feed-water  make-up,  which  is  de- 
rived from  the  town  mains,  is  softened 
and  purified  in  an  installation  of 
water  treating  and  filtering  apparatus  in 
the  boiler  I  house,  and  is  stored  in  a 
covered  reservoir  having  a  capacity  of 
110,000  gallons,  which  runs  the  whole 
length  of  the  building  on  the  flat  roof 
over  the  switchgear  bay,  and  is  divided 
into  two  compartments. 

The  ash-handling  apparatus  is  situated 
at  the  end  of  the  boiler  house,  and  com- 
prises a  motor-driven  blower  connected  with  a  receiver  out- 
side the  building  (shown  in  our  view  of  the  coal  store)  ; 
pipes  running  under  each  range  of  boilers  in  the  base- 
ment open  into  this  receiver,  and  are  provided  with  open- 
ings under  each  boiler,  which  are  normally  closed  by  cast- 
iron  plugs  (see  illustrations,  p.  432).  The  ashes  are  dropped 
from  chutes  into  a  truck  which  is  equipped  with  a  motor- 


driven  clinker-breaker,  and  after  being  reduced  to  a  manage- 
able size  are  fed  into  the  pipe,  the  powerful  in-draught 
ensuring  that  no  dust  or  fumes  shall  escape  into  the  sur- 
roundin'g  atmosphere.  The  ashes  are  swept  along  into  the 
receiver,  where  they  are  separated  from  the  air-current,  and 
are  finally  dropped  into  trucks  on  the  siding  below.  Addi- 
tional pipes  are  carried  under  the  back  sections  of  the 
boileis,  to  enable  soot,  &c.,  to  be  re- 
moved from  below  the  tubes  in  the  same 
way.  The  process  is  very  rapid,  cleanly, 
and  economical. 

Two  of  the  feed  pumps  and  a  sump 
pump  in  the  boiler  house  are  driven  by 
steam  ;  with  these  exceptions,  all  the 
pumps  and  auxiliary  machinery  through- 
out the  power  house  are  motor-driven. 
Amongst  these  machines  are  an  air- 
compressor,  and  a  vacuum  pump  for 
cleaning  purposes.  Two  exhaust-steam 
feed-water  heaters  are  provided. 

The  steam  pipes  are  arranged  on  the 
unit  system,  a  group  of  four  boilers  sup- 
plying each  main  turbine  ;  the  boilers  and 
turbines  can,  however,  also  be  connected 
to  a  common  main,  in  order  to  give 
greater  flexibility  of  working. 

The  main  generating  sets,  which  were 
supplied  by  Messrs.  Dick,  Kerr  &  Co., 
Ltd.,  are  rated  at  5,000  kw.  each  at 
11,000  volts,  25  cycles  per  second,  three- 
phase,  when  running  at  1,500  r.p.m. 
The  turbines  are  of  the  impulse  type,  exhausting  into 
condensers  situated  beneath  them  in  the  basement.  Each 
generating  set  is  provided  with  a  direct-connected  excitef, 
and  a  motor-driven  fan  for  ventilating  the  alternator,  the 
air  being  drawn  through  dry  filters  from  outside  the 
station. 

One  of  our  views  (p.  433)  shows  the  generating  sets,  and 
incidentally  the  interior  of  the  turbine  room,  together  with  the 


Interior  uf  Builer  House. 

travelling  crane,  which  was  made  by  the  Chatteris  Engineer- 
in^  Works  Co.,  and  is  of  the  three-motor  type,  with  a  lift  ot 
40  tons.  Another  view  shows  the  direct-current  p  ant, 
consisting  of  three  turbo-generators,  made  by  Messrs.  Dick, 
Kerr  &  Co.,  Ltd. ;  these  are  driven  by  turbines  made  by  Messrs. 
Parsons  and  Co.  through  gearing,  the  turbines  "mning  at 
5,000  R.P.Ji.  and  the  dynamos  at  575  e.p.m.    These  sets 
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have  each  an  output  of  400  K\v.  at  220  volts,  and  supply 
energy  for  lighting  and  auxiliary  power  purposes,  in  conjunc- 
tion with  a  Tudor  battery  as  a  stand-by. 

The  condensing  plant  was  made  by  Messrs.  Willans  and 
Robinson,  Ltd.,  and  is  provided  with  their  rotary  air-pump 
system,  which  is  shown  in  one  of  our  views.     Tn  this  system 


B.  &  W.  Pneumatic  Ash-handling  Plant. 

the  air  is  extracted  from  the  condenser  by  means  of  an 
ejector,  the  condensed  steam  being  removed  by  a  separate 
centrifugal  pump  from  the  bottom  of  the  condenser.  The 
pumps   are   driven   by  a  fmall  steam  turbine,  seen  in  the 
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towards  the  power  house,  and  is  provided  at  the  inlet  with 
a  screen  consisting  of  fixed  bars,  which  are  cleaned  by  mean^ 
of  a  motor-driven  rake,  and  are  designed  to  deal  with 
2,000,000  gallons  of  water  per  hour.  Close  to  the  power 
house  the  water  enters  a  chamber  in  which  is  mounted  a 
rotary  screen,  in    the   form   of   a    perforated   disk,    which 

is  kept  in  rotation  by 
a  motor.  A  series  of 
water  jets  directed 
against  the  upper  pwr- 
tion  of  the  disk,  at  the 
back,  blows  out  any 
matter  that  may  have 
collected  in  the  perfora- 
tions, driving  it  into  a 
catching  trough,  from 
which  the  sludge  is  led 
into  a  perforated  skip  ; 
the  skip,  when  full,  is 
hoisted  by  a  crane  and 
emptied  into  a  truck. 

From  the  fine  screen 
the  supply  duct  passes 
along  the  whole  length 
of  the  engine  room, 
alongside  of  the  con- 
densing plant  in  the 
basement.  The  dis- 
charge from  the  con- 
densers is  delivered  into 
a  similar  duct,  which 
conveys  it  back  to  the 
river  over  a  series  of  cas- 
cades, by  which  it  will 
be  cooled  to  within  a 
few  degrees  of  the  in'et 
temperature  before  it  is  finally  discharged  into  the  river. 
(This  part  of  the  plant  is  not  as  yet  completed.) 

Three  large  cooling  towers,  built  by  the  Klein  Engineer- 
ing Co.,  Ltd.,  have  been  erected  alongside  of  the  water 
ducts  at  the  river  end  of  the  power  house,  and  the  arrange- 
ment is  such  that  at  times  when  the  supply  of  water  from 


Asm  Chltkh,  rMMvi.u  I'.i  '     i  i  i    ...  i>  Pipes. 

background  of  the  illustration,  while  the  circulating  water 
pump  is  driven  by  n  motor. 

The  system  of  dealing  with  the  circulating  water  presents 
some  novel  features.  As  already  mentioned,  the  circulating 
water  is  derivisd  from  the  River  Wandle,  tlirouj,'li  open 
ferro-concrete  duct.s  ;  the  supply  duct  is  laid   with  n  fall 


WiLLANS  CONDKNSINO    PLANT. 

the  river  ia  inadequate,  the  diselmrge  water  can  be  pumped 
over  the  towers  and  delivorod,  a/ter  cooling,  to  the  inlet 
duct.  The  (bicts  arc  built  of  reinforced  concrete  with  a 
brick  lining,  waterproof  sheeting  being  inserted  between  the 
lining  and  the  concrete  to  prevent  seepage. 
(To  be  continued.) 
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THE    SUPPLY    OF   ELECTRICITY   AT 
STOWMARKET. 


makers  have,  however,  introduced  a  special  ignition  shaft 
across  the  tops  of  the  cylinders  in  the  new  engine,  with  a 

handwheel  for  altering  the  timing.     The  ignition  circuits 

T       a  ff  11   T?i    .  ■  •.    c       1     ^     L  ,  '^^'■'^^  ^^^^^  current  from  the  main  supply,  and  there  are 

The  Suflfolk  Electricity  Supply  Co.  has  recently  completed        two  lamps  in  series  with  the  cin-uit  for  each  cylinder  con- 
an  entirely  new   generating   station  at  Stowmarket,  which        sequently  the  drivers  have  an  ocular  demonstration  when 


will  practically  supersede  the  old  plant. 


L.  *:  S.W.  Railway  Powee  House  :  [Dick,  Kekr-Paesons  D.C.lTurbo-Generatoks. 

Two, four-cylinder  vertical  gas  engines  supplied  by  Jlessrs. 
Fielding  &  Piatt,  of  Gloucester,  have  been  installed,  together 
with  two  multipolar  dynamos  made  by  Messrs.  Mather  &  Piatt 
and  the  (Tcneral  Electric  Co.,  Ltd.,  respectively.  One  of  these 
sets  is  entirely  new,  but  the  other   has  been  doing  duty  in 


any  failure  occurs.  Both  sets  run  at  about  250  r.p.m.  A 
rather  unusual  feature, 
devised  by  Mr.  Napiei- 
Prentice,  the  engineer 
to  the  company,  is  the 
plan  of  drawing  the  air 
for  the  engines  through 
the  closed  crank  cases, 
whereby  the  movins: 
parts  are  cooled  while 
oil  leakage  is  prevented 
owing  to  the  slight 
vacuum  induced. 
Naturally,  oil  separators 
have  to  be  provided 
between  the  crank  case 
and  the  engine  cylinders, 
otherwise  a  good  deal 
of  oil  would  be  drawn 
off  with  the  air.  This 
arrangement  also  pre- 
vents any  leakage  of  gas 
into  the  engine  room, 
which  may  have  got'past 
the  piston  rings. 

Starting  is  effected  by 

compressed  air  at  300  lb. 

pressure,  which  is  stored 

in     two    vertical    steel 

cylinders    alongside    of 

the  engines.     These  air  reservoirs   are  cross  connected  to 

either   engine,   while    the    motor- driven  compressor    is   in 

duplicate,  hence  any  failure  of  the  air  pressure  is: highly 

improbable.  r.r  lajSA.-?  '^sr^.. 

The  water  from  the  cylinder  jackets  is  pumped  loverna 


L.  &  S.W.  Railway  Power  House  :  Dick,  Kerb  5,000-kw.  a.c.  Tubbo-Generatoes  (see  p.  431). 


the  company's  Felixstowe  station  for  some  years.  The  new 
set  has  cylinders  1  in.  larger  in  diameter  than  the  old  one, 
and  develops  180  b.h.p.  as  against  150  b.h.p.  for  the  smaller 
size  ;   otherwise  the  engines  are  substantially  alike.     The 


wooden  cooling  tower  of  the  "  Klein"  type,  with  the  usual 
cooled-water  tank  below  it.  Two  motor-driven  centrifugal 
pumps  are  used  for  circulating  the  water,  one  of  which 
draws  from  a  hot  well  and  pumps  the'water  over  the  tower. 
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while  the  other  forces  the  cooled  water  through  the  engines, 
whence  it  returns  to  the  hot  well  by  gravitation.  There 
is  of  course  some  loss  by  evaporation,  and  this  is  made  up 
from  the  town  mains.  The  cooling  sjstem  is  completed  by 
a  circular  galvanised  steel  tank  mounted  on  a  wooden 
framing,  and  having  a  capacity  of  1,000  gallons.  This 
tank,  which  is  always  kept  full,  forms  an  emergency  supply 
in  case  the  pumps  fail. 

Outside   the   generating   station,  and   only  protected  by 
side  walls  and  a  roof,  are  two  producers,  together  with  the 


lating  cells  and  switches  are  also  provided,  to  avoid  running 
machinery  at  night. 

In  one  corner  of  the  engine  room,  on  a  raised  steel  and 
concrete  platform,  is  the  switchboard,  consisting  of  enamelled 
slate  panels,  with  the  usual  fittings,  and  having  very  ample 
space  at  the  back. 

The  engine  room,  forming  the  main  building,  is  framed  in 
steel,  and  filled  in  with  brickwork,  except  the  wall  at  one 
end,  which  is  of  corrugated  iron,  to  allow  of  easy  extension. 
Runways  are  provided  over  the  generating  plant,  upon 
which  is  mounted  a  5-ton  crane.  Terralite  cement  has 
been  used  for  the  floors,  with  footways  of  checiuered  bricks, 
and  the  roof  is  of  corrugated  iron  carried  on  steel  principals. 

The  battery  room  by  the  side  of  the  engine  room  also  has 
a  corrugated  iron  end  wall  to  allow  of  extension. 

Excepting  for  the  engines,  dynamos,  auxiliaries,  and 
battery,  this  plant  has  been  designed  by  Mr.  Napier  Prentice, 
and  much  of  it  has  been  made  locally,  while  the  ere<-tion 
has  been  carried  out  by  the  company's  own  staff.  Even  the 
cooling  tower  was  made  by  local  carpenters,  although  the 
design  of  the  inside  was  supplied  by  the  Klein  Engineering 
Co.,  and  all  the  motors  were  made  by  the  East  Anglian 
Engineering  Co.  at  Stowmarket. 

The  work  is  being  paid  for  largely  out  of  revenue,  hence 
economy  has  been  closely  studied,  the  scrubbers,  for  example, 
being  made  from  the  flues  which  came  out  of  the  boiler  shell 
that  surrounds  the  exhaust  pipes. 


Stowmabkei  Elecieicity  Wobks:     Pkoduceb  House. 

usual  wet  and  dry  scrubbers,  a  special  feature  of  the  plant 
being  the  cooling  of  the  gas  in  a  considerable  length  of 
gilled  piping  between  the  producers  and  the  scrubbers.  The 
fuel  used  is  coke,  which  is  hauled  up  to  the  feeding  plat- 
form in  a  wheeled  truck  arranged  for  tipping  when  slung. 
When  starting,  the  fires  are  drawn  up  by  a  motor-driven 
fan,  which  sucks  from  the  piping  at  each  engine,  thus  saving 
several  idle  revolutions  for  exhausting  the  air  in  the  pipes. 

Great  care    is  taken  to  prevent   gas    getting   into   the 
engine    room,'  and  there   is   no   communication    with   the 
producers  ^except  by  going  outside  the 
building. 

Another  feature  is  the  utilisation  of 
the  exhausts  to  provide  ventilation.  For 
this  purpose  the  exhaust  pipes  are  sur- 
rounded by  an  old  boiler  shell  set  up  on 
end,  and.)  the  heat  from  the  pipe?, 
with  the  discharge  of  the  exhaust 
gases  near  the  top,  causes  a  strong  up- 
draught. 

In  the  engine  room  the  exhaust  pipes 
from  each  engine  are  enclosed  by  metal 
screens  open  at  the  top,  and  communi- 
cating with  the  pipe  trenches  at  the 
bottom.  These  trenches  naturally  open 
into  the  bottom  of  the  boiler  shell,  hence 
air  is  being  continually  drawn  in  from 
the  engine  room,  and  carries  off  the  heat 
from  the  exhaust  pipes  while  promoting 
ventilation. 

I'elow  the  emergency  cooling-water 
tank  is  a  similar  tank,  which  supplies  the 
wet  scrubbers,  the  water  being  drawn 
from  a  well  and  raised  by  a  motor-driven 
centrifugal  pump.  It  is  interesting  to 
note  that  the  diluent  from  the  scrubbers 
is  turned  into  the  sewers,  as  has  been 
done  from  the  old  plant  for  years,  with- 
out giving  rise  to  any  complaints. 

Hitherto  the  [jrcssure  of  supply  has  been  1(»0  volts,  but 
with  the  new  station  this  voltage  is  being  doubled,  and  the 
dynamos  arc  shunt-wound  to  suit. 

The  old  battery,  which  was  supplied  by  the  I  LP.  Battery 
Co.,  has  been  increased  to  suit  the  new  voltage,  and  now 
consists  of  110  cells.  Charging  and  discharging  is  carried 
out  through  a  Crompton  hand-regulated   booster,  but  regu- 


(>retiia  Railway  Disaster. — In  his  report  to  the 
Board  of  Trade  on  the  Gretna  troop  train  disaster  of  May  2L'Qd, 
which  involved  227  deaths  and  L'16  cases  of  injury,  Lient.-Colonel 
Druitt  repeats  recommendations  previouely  made  for  preventiner 
the  terrible  results  arising  from  the  outbreak  of  fire  amoner  the 
wreckapre  after  a  bad  collision.  These  include  the  provision  of 
electric  lightinfr  in  all  new  stock,  gas  lighting  in  existing  stock  to  be 
abolished  and  electric  li^ihting  to  be  provided  as  opportunity  admits. 

After  describing  the  scene  following  the  collision  the  inspector 
says:  "  Fire  under  such  conditions  was  inevitable,  and  I  consider 
that  the  cause  of  the  outbreak  in  the  main  part  of  the  wreckage 
was  due  to  live  coals  from  the  overturned  engine  of  the  troop 
train,  and  this  was  afterwards  intensified  by  the  escape  of  gas 
from  the  cylinders  as  they  burst.  But  I  consider  that  the  fire 
would  have  occurred  even  if  all  the  vehicles  had  been  fitted  for 
electric  lighting." 

Lieut.-Colonel   Druitt   understands   that   most  of  the  principal 
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oompanies  are  providing  electric  light  in  all  new  carriage  stock, 
and  some  are  arranging  to  convert  existing  gas-lit  stock  as  oppor- 
tunity occurs,  but  this  must  necessarily  be  a  slow  process  spread 
over  many  years. 

In  the  inspector's  opinion,  the  responsibility  for  the  collision  lies 
entirely  with  the  two  signalmen.  >I.  Tinsley  and  (J.  Meakin,  who 
were  sontonoed  at  Kdinburgh  recently  to  three  years'  penal  servi- 
tude and  eighteen  months'  imprisonment  reopeotively.  The  report 
mentions  various  rules,  the  infringement  or  neglect  of  which  con- 
tributed to  bring  about  the  disaster, — Daihj  Trli'gnijili. 
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LIGHTING  AND  POWER  NOTES. 

(Conliniip.d  frovi  page  4  SO.) 
Kirkheatou. — Proposed  E.L.  Scheme. — The  members 
of  the  Council  at  their  laat  meeting:  had  a  lengthy  diBcuesion  in 
regard  to  the  proposed  applications  of  the  Huddersfield  Corpora- 
tion and  the  Electrical  Distribution  of  Yorkehire,  Ltd,  for  pro- 
visional orders  authorieiuK  them  to  supply  electricity  in  the 
district  of  Kirkheatoo,  and  eventually  it  was  decided  that  the 
Council  should  give  its  support  to  the  latter  body. 

Lonffhborough.— Price    Increase.  —  Owing    to    the 

large  increase  in  the  cost  of  coal  and  wages,  the  T.C.  has  decided 
to  add  12J  per  cent,  to  all  accounts  for  current,  and  to  allow  a 
discount  of  .i  per  cent,  for  prompt  payment  of  accounts. 

Luton.— The  electrical  engineer  is  of  opinion  that  as 
the  H.T.  mains  to  the  substations  would  probably  have  to  be 
duplicated  in  five  or  six  years'  time,  it  would  be  ultimately  more 
economical  to  lay  the  cable  in  ducts  (instead  of  in  wooden  troughs), 
at  an  extra  cost  of  £670.  The  Council  has  been  recommended  to 
comply  with  the  engineer's  suggestion. 

Xewciistle-on-Tyne.— Electric  Cooking.— The  New- 

oastle-on-Tjne  Electric  Supply  Co.  and  its  associated  companies 
have  reduced  the  price  of  current  for  heating  and  cooking  pur- 
poses ;  the  companies  are  also  hiring  out  suitable  electric  heating 
and  cooking  apparatus. 

Perth. — The  Electricity  Committee  proposes  to  fix  the 
chargej  for  electricity  for  the  coming  year  at  the  same  rate  as  last 
year,  and  the  T.C.  is  recommended  accordingly. 

Siilfonl. — In  the  course  of  his  just-published  annual 
report,  Mr.  .T.  A.  Robertson,  borough  electrical  engineer,  states  that 
in  January  last  he  made  certain  recommendations  as  to  the  future 
development  of  electricity  supply  in  the  borough.  In  view  of  the 
restrictions  placed  by  the  Government  on  capital  expenditure  by 
local  authorities  during  the  war,  and  the  difficulty  and  additional 
expense  involved  in  carrying  out  new  works  at  the  present  time, 
he  was  of  opinion  that  the  proper  course  was  to  utilise  the  exist- 
ing works  to  their  fullest  possible  capacity,  even  at  a  sacrifice  in 
economy,  leaving  the  question  of  a  new  station  over  until  condi- 
tions are  again  normal. 

Sheffield.— New  Plaxt. — The  Finance  Committee  of 
the  Council  ii  considering  the  question  of  important  extensions  of 
the  electric  supply  department.  It  was  reported  that  owing  to 
the  demand  for  power  it  was  necessary  that  additional  machinery 
should  be  purchased  for  the  department,  and  that  the  Government 
was  assisting  the  department  to  get  the  same.  The  estimated 
cost  of  the  machinery  and  work  was  £100,000.  The  chairman  of 
the  Electric  Supply  Committee  attended  and  asked  the  Finance 
Committee  to  approve  of  the  machinery  being  purchased  at  any 
time  if  it  was  found  desirable  for  this  work  to  be  done. 

Southend-on-Sea.— Price    Increase.— There    was   a 

discussion  at  last  week's  meeting  of  the  Corporation  on  the  Elec- 
tricity Committee's  proposal  to  increase  the  rate  charged  for  cur- 
rent supplied  through  prepayment  meters  (reported  in  our  last 
issue).  Councillor  Mitchell  protested  against  this  imposition  made 
solely  on  the  recommendation  of  the  electrical  engineer.  Last 
year,  he  said,  the  Council  made  £12,000  profit  on  the  undertaking 
by  excessive  charges  in  all  its  departments.  On  behalf  of  the 
Committee,  Aid.  Martin,  said  it  had  had  a  lot  of  trouble  with  the 
prepayment  meters,  and  though  the  Council  had  been  charging  5d. 
the  amount  derivable  as  income  was  less  than  3d.  The  charges 
for  the  prepayment  meters  were  such  a  worry  that  they  had  to 
increase  the  price  to  bring  them  to  a  paying  level.  The  report  was 
adopted. 

Watford.— Loan  Sanction.— The  U.D.C.  has  received 
sanction  to  a  loan  of  £1,850,  part  of  amounts  overdrawn  on  two 
sanctions  of  £2,585,  and  as  regards  the  balance  of  £735, 
details  are  asked  for.  The  L.6.B.  has  informed  the  Council  that 
it  is  not  prepared  to  sanction  money  for  the  laying  of  further 
mains  or  for  other  purposes  for  the  undertaking,  except  for  pnr- 
poECSof  the  war.  The  Council  has  applied  for  a  loan  of  £l,o69 
for  mains  enlargements,  &c.,  caused  by  increased  demands. 

Wetherby.— E.L.  Proposals.— The  clerk  to  the  Board 
of  Guardians  and  RD.C.  has  been  instructed  to  communicate  with 
three  firms  of  electrical  engineers,  asking  if  they  were  prepared  to 
report  upon  the  advisability  of  applyins;  for  a  provisional  order 
empowering  the  Council  to  supply  electricity  for  lighting  purposes 
in  the  district. 

WhitbT.— Year's  WoRKiNa.— In  connection  with  the 
electricity 'undertaking  the  following  figures  are  included  in  the 
annual  accounts  for  the  year  ended  March  31st  last.  Receipts, 
£4  749;  expenditure,  £4,877;  deficit,  £128,  which  has  been 
carried  to  the  district  fund.  The  amount  borrowed  in  connection 
with  the  undertaking  amounts  to  £36,280,  of  which  £22,lo0  is 
outstanding. 

Wigan.— L.G.B.  Inquirt.— A  L.G.B.  inquiry  was  held 
last  week  into  the  application  for  sanction  to  borrow  £6,700  for 
electrical  undertaking.  The  money  is  required  for  two  Stirling 
boUers  £4,620  ;  mechanical  stokers  and  fan,  £1,152  ;  pipe  work, 
£508,  and  foundations,  £225.  The  request  was  made  that  the 
matter  might  be  treated  as  urgent,  as  the  firms  who  desired  more 
power  were  engaged  on  Government  work. 


Windsor.- Electric   Pumping.— The    new    pumping 

plant  installed  at  the  waterworks  consists  of  two  Kees-Roturbo 
four-stage  centrifugal  pumps,  operated  by  two  electric  motors  of 
135  B.n.P.,  the  normal  capacity  being  60,000  gallons  per  hour, 
against  a  head  of  226  ft.,  but  this  can  be  increased,  should  occasion 
arise,  to  87,000  gallons,  against  the  same  pressure.  Current  is 
supplied  from  a  trunk  main  coupling  the  Slough  and  Windsor 
generating  stations,  so  that  a  supply  is  available  from  either  works. 
A  ten  years'  agreement  has  been  entered  into  between  the  Corpora- 
tion and  the  electrical  company,  whereby  the  Corporation  agrees 
to  pay  a  minimum  sum  of  £150  per  year,  which  includes  the 
lighting  of  the  buildings,  and  entitles  the  Corporation  to  400 
hours'  pumping  at  the  full  rate  before  being  liable  for  any  extra 
charge  for  the  power  supplied. 


TRAMWAY  and  RAILWAY  NOTES. 

Australia.— In  the  report  of  the  Chief  Commissioner  of 
the  New  South  Wales  Government  Railways  and  Tramways  for  the 
year  ended  June  30th,  1SI15,  it  is  stated,  under  the  heading  of 
"  Tramways,"  that  the  total  electric  current  output  for  the  year 
was  93  5.t4,559  KW.-hours,  of  which  the  alternating  current  gave 
92  500,524  and  the  direct  current  1,054,035  KW.-honrs.  On  com- 
parison with  the  previous  year,  the  total  output  shows  a  decrease 
of  3  515,762  KW.-hours,  or  362  per  cent.  The  new  power  house  at 
White  Bay  is  practically  completed,  and  the  two  turbo-alternators 
"are  now  ready  for  operation  as  soon  as  the  necessary  switchgear 
is  installed."  It  is  added  that  in  connection  with  the  electric 
lighting  of  suburban  railway  stations,  5i  miles  of  H.T.  transmission 
cable  have  been  erected  between  Petersham  and  Flemmgton,  and 
2i  miles  of  H.T.  concentric  cable  laid  underground  between  Sydney 
Yard  and  Petersham  Railway  Station. 

The  Sydney  tramways  show  a  profit  for  the  year  ended  June 
30th  last  of  £90,135,  due  to  the  increase  in  the  fares  which  came 
into  force  in  April,  1914.  During  the  year  eight  miles  of  new 
tramways  were  constructed,  making  a  total  number  of  mUes  open 
2191.— iS'(/(/«('i/  Daili/  Telefimjih. 

Blackpool.— Tramway  Traffics.— During  the  28 
days  ending  September  16th  the  tramway  receipts  were  £14,763,  or 
£5  18(;morethanduiingthecorre8pondinsperiodofla8tyear.  During 
the  corresponding  four  weeks  of  1913,  however,  the  total  receipts 
were  £16  373.  At  September  16th  the  total  receipts  from  the 
beginning  of  the  year  were  £54,278,  against  £54,752  last  year. 

Chester.— Year's  Working.— The  total  revenue  from 

the  tramways  for  the  year  ended  March  25th  last  was  £13,382,  and 
the  working  expenses  were  £8,590.     The  net  balance  was  £903.         ■ 

The  Tramways  Committee  has  decided  to  abolish  workmen  a 
return  fares  as  from  October  1st. 

Continental.— Italy.— The  Italian  State  Railways  are 
introducing  a  new  type  of  electric  locomotive,  designed  as  2-C-2, 
for  high-speed  service  on  lines  with  many  curves,  such  as  those 
in  the  Ligurean  Riviera.  Twenty-four  of  these  locomotives  have 
been  ordered,  18  of  them  from  the  Tecnomasio  Italiano  Brown- 
Boveri,  of  MUan,  with  the  mechanical  parts  partly  from  the 
Officine  Mcccaniohe,  of  Milan,  and  partly  from  the  Stabilimento 
Breda,  near  Milan.  The  other  six  will  be  supplied  by  the  Con- 
struzioni  Meccaniche  di  Sarrono,  with  electrical  equipment  by  the 
Maschineufabrik  Oerlikon,  Switzerland.  Both  are  designed  by  the 
State  Railway  Department,  and  the  construction  is  substantially 
identical. — Ett'c.  Ely.  Journal.  , 

Spain  —According  to  the  Gaceta  de  Madrid,  a  concession  baa 
been  granted  to  Don  Juan  Gari  for  the  construction  and  workmg 
of  an  electric  tramway  between  Mongat  and  Tiana,  m  the  pro- 
vince of  Barcelona.  ,    ^   ., 

The  same  issue  of  the  Gaceta  also  notifies  that  the  concession 
for  the  construction  and  working  of  an  electric  tramway  from 
Deusto  to  Ibarrecolanda,  in  the  Province  of  Vizoaya,  has  been 
awarded  to  the  Compania  Vizoaina  de  Electricidad.— ^.  ot  I. 
Journal. 

East  Ham.— Year's  Working.— The  total  income  of 

the  tramways  undertaking  for  the  12  months  ended  March  31st  was 
£60  570,  as  compared  with  £55,747  for  the  previous  year,  an  increase 
of  £4  823  The  expenditure  for  the  12  months  was  £51, 9o/,  an 
increase  of  £3,060  as  compared  with  1913-14.  The  gross  profit 
was  £8  613,  against  £6,850,  the  increase  being  represented  by 
£4  823  extra  income,  less  £3,060  increase  in  expenditure.  The 
balance  carried  to  the  net  revenue  account,  together  with  a  transfer 
from  the  borough  rate  of  C  6,288,  sinking  fund  moneys  applied  in 
lieu  of  permanent  borrowing  £522,  and  depreciation  and  renewal 
fund  moneys  of  £3,53."),  amounted  to  £18,958,  representing  the 
sum  available  for  the  payment  of  interest  on,  and  repayment  of, 
debt  and  special  expenditure.  After  charging  interest  on  and 
repayment  of  loans,  including  contributions  to  sinking  funds, 
amounting  to  £12,137,  together  with  the  sum  of  £4,167  in  respect 
of  revenue  contributions  to  capital  expenditure  durmg  the  year 
and  to  which  must  be  added  the  deficiency  at  the  commencement 
of  the  year  of  £7,523,  there  remains  a  deficiency  at  the  close  ol 
the  year  amounting  to  £4,869.  £4,000  of  this  sum  has  been  pro- 
vided for  by  the  rates.  The  Tramways  Committee  recommends 
approval  of  the  accounts,  and  that  the  engineer  and  manager  be 
directed  to  submit  a  report  on  the  question  of  a  revision  in  the 
present  fares  and  stages. 


436 


THE    ELECTRICAL    REVIEW.      [Voi.77.   No.  i,!i76,  ootobeb  1,  i9ir,. 


Crojdon.— The  Tramways  Committee  of  the  B.C. 
reported  on  Monday  that  it  had  effected  certain  economieB,  and 
wa8  of  opinion  that  no  further  reduction  of  expenditure  could  be 
made  without  mipairinsr  the  efficiency  of  the  service.  Aldermin 
Allen  (the  chairman)  eaid  the  only  thine  left  was  to  reduce  the 
early  morninfj  care,  whioh  he  did  not  think  the  Committee  would 
recommend  or  the  Council  accept.  As  a  matter  of  facf,  they  were 
not  BO  well  used  as  before  the  war,  and  were  always  run  at  a  loss. 
bince  April  the  increase  in  the  tramway  receipts  had  been  £.S,462. 
V^"in°  «  Whton  said  that  in  nine  weeks  their  cars  had  run 
Qoo  nnA  ""  ™''*^  ^^^  consumed  4,455  less  unite,  but  had  carried 
380,000  passengers  more  than  in  the  corresponding  period  of  last 
year     The  earnings   per  car-mile   had    increased   from   7T)6d.  to 

J  J  . ■^"^"■eriner  a  question,  Aid.  Allen  said  that  all  conductors 
and  drivers  were  men  unfit  for  military  service.  With  the  Forces 
are  3/  per  cent,  of  the  staff  as  existing  at  the  outbreak  of  war. 

Doncaster.— Year's  Working.— The  accounts  of  the 

Cirporation  tramways  department  for  the  year  ended  March  3 let, 
1915,  show  that  the  income  was  £25,435,  as  compared  with 
£23  224  in  the  preceding  year,  whilst  the  expenditures  were  £22,579 
and  £2I,!I98  respectively,  the  total  surplus  being  £2,855,  as 
against  £1,226  in  1913-14.  Of  the  total  amounts  borrowed  for 
expenditure  on  the  undertaking,  £127,825  is  stiU  owing,  and  under 
Its  existing  powers  the  Corporation  can  stUl  borrow  £4,975  in 
connection  with  the  tramways  department 

Meldiaiii.— Propo.^ed    Tramway    Extensiox.— At   a 

joint  meeting  of  representatives  of  the  CouncU  and  the  South 
Crosland  TJ.D.C,  the  question  of  electric  tramways  from  Hadders- 
held  was  considered,  and  a  unanimous  desire  was  expressed  that 
the  oars  should  be  run  through  Netherton  to  Meltham. 

Oldham.— Female  Labour.— Women  car  conductors 
are  to  be  started  shortly  at  a  commencing  wage  of  258.  per  week, 
which  IS  the  same  as  that  paid  to  male  conductors  at  the 
commencement. 

Rawtenstall.  —  Female  LABnuR.  —  The  Tramways 
Committee  has  decided  to  invite  applications  from  women  desirous 
of  Dscoming  car  conductors  during  the  period  of  the  war  only. 

Railway  Electrification.- The  electrification  of  the 

main  line  of  the  Chicago,  Milwaukee  and  St.  Pari  RaUway 
between  Three  Forks  and  Deer  Lodge,  Montana— a  length  of  113 
miles— is  approaching  completion.  Tests  of  the  locomotive 
equipment  are  to  be  made  shortly  between  Lombard  and  Three 
Forks,  the  part  of  the  road  which  has  some  of  the  heaviest  grades 
encountered  on  the  division.  The  locomotives  will  operate  from 
an  overhead  trolley  on  3.000 -volt  direct  ouTient.  — Financial. 
Xeicx. 


TELEGRAPH  and  TELEPHONE  NOTES. 

Anstrian  Telephone  Service.— The  Postmaster- 
General,  Mr.  Spence,  states  that  last  year  there  was  a  lo's  of 
£290,000  on  the  telephone  service  ;  economies  have  been  made 
resulting  in  a  saving  of  £90,000,  bnt  the  remainder  wiU  have  to  be 
met  by  increasing  the  charges. 

Illicit  Wireless.- At  Sydney,  N.8.W.,  on  August  r.th, 
R,  Evans  was  charged  with  having  in  his  possession  apparatus 
capable  of  being  used  for  tapping  wireless  messages,  and  was  fined 
£>0,  or,  in  default,  six  months'  imprisonment. 

The  Telephone  Ser\ice.— The  increased  charges  for 
calls  from  public  telephone  call  offices  and  the  revised  scale  of  fe»B 
for  the  use  of  the  trunk  telephone  lines  come  into  operation 
to-day.  '^ 

Wireless  in   the  Air  Service.— A   large  number  of 

members  of  the  Royal  Flying  Corps  are  daily  receiving  training 
in  wireless  telegraphy  at  M*rooni  House,  the  Marconi  Co.  having 
placed  practically  its  entire  resources  at  the  disposal  of  the  corps 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 

Australia.— Sydnf.v.— October  2.'.Lh.  Six  electrically- 
operated  wharf  capstans,  for  the  Sydney  Harbour  Trust.  Forms  of 
tender  from  the  Engineer-inChief,  Harbour  Trust  OfflceK,  Circular 
Quay." 

December  6th  Municipal  Gonnoil.  33,000-volt  outdoor  trang- 
formers  and  switohgear.  SpeolfloaUonB  (10b.  fid.)  from  Eleotrio 
Liffht  Ddpartm«ot,  Town  Hall. 


October  25th.  For  the  Commonwealth  Department  of  Defence 
(Navy  Office).  Supply,  delivery  and  erection  of  power-station 
plant  and  equipment  for  the  Commonwealth  Naval  Dockyard, 
Sydney.* 

January  12th.  N.S.W.  Railway  and  Tramways  Department. 
Two  water-tube  boilers,  each  8  000  fq.  ft.  heating  surface, 
complete  with  eoonomisers,  superTieaters  and  chimney  stack, 
for  the  Z  ira  Street  power  house,  Newcastle.  Particulars,  Electrical 
Eneineer's  Office,  fil.  Hunter  Street,  Sydney —Specification  (No. 
468),  208.  each.  —  7>«rff>r.s. 

January  Slst,  1916.  Three  electrically-operated  railway  freight- 
oar  transferers,  for  Jones  Bay  wharfage,  Pyrmont.  Particulars 
from  Engineer-in-Chief  of  the  Harbour  Trust. 

Victoria  —December  14th.  P.M.G  For  delivery  in  all  States, 
18,i;70  common-battery  wall  pattern  telephones,  manufactured  in 
Australia.     Sched.  No.  1.2ri4. 

VicTOEiAN  Railways.  — January  5th,  1916.  Installation  of 
automatic  sprinklers  and  thermostats  at  Jolimont  car-shed.  Chief 
Storekeeper,  Railway  Offices,  Spencer  Street,  Melbourne. 

Brisrane. — November  ITth.  P.M.G.'s  Department.  Switch- 
board parts,  schedule  343  ;  telegraph  instrnments,  schedule  No.  345. 

(rireystones  (Co.  Wicklow).— One  60-b.h.p.  gaa  engine, 

alternator,  switchboard  panel  for  Greystones  Electric  Light  and 
Power  Co.     See  "  Official  Notices  "  to-day. 

Halifax'. — October  6th.  Foundations  for  two  cooling 
towers  at  the  electricity  works.  Foundry  Street.  Specification,  &c. 
(£5),  from  Mr.  J.  Lord,  M.I.C.E.,  Borough  Engineer,  Town  Hall. 

Iiittleboroun:h.— October  22nd.  U.D.C.  h.t.  cables, 
road-work,  i:o.,  transformers  and  switchgear  for  sub-station.  See 
"  Official  Notices  "  to-day. 

London. —  H.M.    Office    of    Works. —  October    1st. 

Repair  of  incandescent  electric  lamps.  See  "  Official  Noticea " 
September  17th. 

L.C.C. — October  6th.  Heating  and  ventilating  installation  at 
Charlton  Tram  Depot.  Specification,  &c.  (£1  Is.),  from  Super- 
intendent Architect's  Department,  Aldine  House,  Bedford  St.,  W.C. 

Hammeesmith.— The  Electricity  Committee  recommends  that 
tenders  be  invited  for  the  supply  of  seven  200kw.  transformers. 

New    Zealand.  —  Dunedin.  —  November    3rd.      City 
Council.   Insulated  and  bare  copper  wire  for  a  period  of  two  years.* 
November  3rd.    City  Council.     One  3,000-volt  regulator.* 

Salford.— October  4th.  20,000  pairs  of  carbons  for  the 
electricity  department.    See  "  Official  Notices  "  September  24th. 

Specifications  for  the  items  marked  *  can  be  seen  at  the  Board 
of  Trade  Commercial  Intelligence  Branch  in  London. 


CLOSED. 


Aylesbury. — The  U.D.C.  has  accepted  the  tender  of 
Messrs.  E.  T.  Mackrill  &  Sons,  electrical  engineers,  of  Aylesbary, 
for  a  motor  pump,  at  £69. 

Barnsley. — The   Borough   Education    Committee    has 

accepted  the  tender  of  Mr,  Edward  Broley,  of  Barnsley,  for  E.L. 
work  at  Agnea  Road  Schools,  at  £72. 

Beleek. — At  a  recent  meeting  of  the  District  Council 
the  tender  of  the  Beleek  Pottery  Co.  for  lighting  the  town  by 
electricity  was  accepted. 

Bristol. — The  Corporation  Docks  ('ommittee  has 
accepted  the  tender  of  Messrs.  Johnson  &  Phillips,  Ltd.,  for  the 
supply  of  7/16  paper-insulated,  lead-covered  and  armoured  main 
cable. 

Bootle. — The  T.C.  has  decided  to  accept  a  tender  for 
about  £8,000  for  additional  machinery  at  the  Marsh  Lane  elec- 
tricity works,  required  in  conseijuenoe  of  the  increasing  output  of 
energy  for  power  purposes. 

Buxton. — The  U.D.C.  has  accepted  the  tender  of  the 
B.I.  and  Helsby  Cables.  Ltd..  for  the  supply  of  two  feeder  pillarB 
and  four  feeders,  at  £207. 

Ilaslinffden.— Messrs.   S.    S.    stott    .t    Co.,   Laneside 

Foundry,  Uaslingden,  have  placed  the  contract  for  the  eleotrio 
lighting  of  the  whole  of  their  erecting  shops,  machine  shops,  &o., 
with  Mr.  A.  M.  Cramp,  of  Uaslingden. 

London.— 11. Jl.  Oflicc  of  AV'orks  has  accepted  the  tender 
of  the  Foster  Engineering  Co.,  Ltd.,  for  12  months'  supply  of 
metal-filament  lamps  under  Section  1. 

Bkthnai.  Gbekn.-  The  B.C.  Electricity  Committee  recommends 
the  acceptance  of  the  tender  of  Messri".  Higginbottom  .Vl  Mannook, 
Ltd.,  for  two  travelling  cranes  for  the  substations,  for  £270.  The 
only  other  tender  received  was  from  Messrs.  Carrick  \:  Ritchie,  at 
£.S00. 

llAMMKRPMlTH.— The  Electricity  Committee  has  instructed  the 
electrical  engineer  to  negotiate  a  contract  with  the  present  con- 
tractors (The  Main  Colliery  Co.,  Ltd.)  for  steam  ooal,  for  5,000 
tons  of  Welsh  coal,  to  be  delivered  at  the  rate  of  100  tons  per  week 
during  the  year  ending  July,  1916,  at  a  total  maximum  price  of 
sat.  lOd.  par  ton. 
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Stkpuet  —The  Electricity  Committee  reports  the  purchase  of 
5  145  tons  of  coal,  at  prices  varyintr  from  178.  9d.  to  2S3.  per  ton  ; 
and  has  accepted  the  tenders  of  Messrs.  E.  Foster  &  Co.  for  the 
snpply  of  1,200  tons  of  Ibstock  small  peas,  at  208.  6(1.  per  ton  ; 
.^000  tons  of  Ibstock  double-screened  nnts,  nt  £1  2s.  per  ton,  and 
•''goo  tons  of  Measham  pearls,  at  ISs.  9d.  per  ton,  to  be  supplied  m 
barges  at  the  Limehouse  generatMie  station  in  equal  monthly 
,,nantitie8  during  12  months.  The  Committee  recommends  that 
the  tender  of  Messrs.  Straohan  k  Henshaw,  Ltd.,  be  accepted  for 
two  extra  aah-ekips  for  the  telpher  track,  at  £67. 

Wolverlianinton. -The  fiuardians  have  accepted  the 
following  tenders  for  requirements  during  the  half-year  ending 

L.  Andrew  &  Co. -Leclanch.i  cellB,  metallic-Hlament  and  oarbon-fllament 

Callc^nder's  Cable  &  ConBtruction  Co  ,  Ltd.— Cable. 

EdiBon  &  Swan  United  Eleotric  Light  Co  ,  Ltd.-Leclanoh^  cellB,  and 
white  opal  Bhades. 


FORTHCOMING    EVENTS. 


Sa.,ordTec^hnica.andJngi„e^Hng^A^^^^^^^^^^^^^^ 

Wonders  ol  Coal,"  by  Mr.  G.  R.  Kew. 
c„„i=f^  of  FnSineers  -Monday,  October  4th.    At  7.30  p.m.    At  SurveyorB' 
^°Tnlti.n'ion?arltt  George  bireet,   WeBtminater.      Paper  on  "Law  and 

Engineering,"  by  Mr.  8.  G.  Turner. 
Nottingham  Society  of  Engineers  -WeJneBday,  October  6th.    At  8  p.m. 

At  WelbeokHotel.    Annual  Meeting. 
Electro-Harmonic  Society.-F.iday,  October  8th.    At  8  p.m.    At  Holborn 

Restaurant.    Smoking  Concert. 


NOTES. 
Electro-Harmonic  Society.  —  This  Society  opens  its 

thirtieth  season  with  a  Smoking  Concert  at  the  Holborn  Res- 
taurant (King's  Hall),  on  Friday  evening,  October  8th,  1915, 
commencing  at  8  o'clock.  The  preliminary  programme  is  as 
?onows  -Mr  Joseph  Cheetham,  tenor;  Mr.  Joseph  Farrington 
baes-baritone ;  Mr.  Rupert  Hazell,  novel  instrumentalist  and 
humoris  V  Mr  George  Gower,  banjoist  ;  Mr.  Fred  Curtis,  humorist ; 
Mr  Finla;  Dunn,  entertainer  at  the  piano  ;  Mr.  Bernard  Flanders 
A  R  A  M  solo  pianoforte  and  accompanist.  The  other  concerts  of 
the  season  have  been  fixed  for  the  following  dates  :- 

Monday,  November  15th.— Ladies  Night. 

Friday,  December  17th.— Smoking  Concert. 

Friday  January  7th.— Smoking  Concert. 

Monday,  February  14th.— Ladies'  Night. 

Friday,  March  17th.— Smoking  Concert. 

Motor-Starting  by  Wireless.-Starting  a  motOT-car 

engine  by  means  of  wireless  telegraphy  is  a  novel  idea.  At  the 
Sua  State  Fair  the  motor  of  a  Model  83  Overland  was  started 
every  five  minutes  by  a  wireless  spark  from  the  Overland  head- 
quarters in  Indianopolis,  five  miles  away  The  Overland  car  on 
exhibition  at  the  Fair  grounds  was  fitted  up  with  a  rece.vmg 
annaratus  and  the  necessary  automatic  switches  and  relays  for 
throwing  the  electric  current  on  and  off  the  starter  and  magneto. 
An  automatic  switch  was  regulated  so  as  to  allow  the  car  to  run 
for  45  seconds,  after  which  the  magneto  was  cut  oS.-Daily  ^ews. 

Institution  and  Lecture  Notes.-Association  of 
Mining  Electrical  Engineers  (West  of  Scot  and  Branch).- 

On  Saturday  last  the  members  of  the  Branch  visited  Auchinoruive 
CoUiery,  Pres?tick,  belonging  to  Messrs  Wm.  Baird  &  Co..  Ltd 
Chief  interest  centred  in  the  electrical  installation,  '^h.ch  is 
believed  to  be  one  of  the  most  extensive  and  complete  in  Scotland. 
Theinstallation,  which  is  on  the  "  Thury  "  princ.ple,  was  begun 
in  1908  under  the  direction  of  Messrs.  Selby,  Bigee  &  Co.,  and  com- 
peted about  four  years  ago.  The  plant  included  the  following 
Siteresting  features  ^-Separate  colliery  centre  operated  entirely  by 
electric  power  from  a  central  generating  station  with  two  mam 
winding  equipments,  fitted  with  motors  of  the  Thury  variable, 
voltage  constant-current  series  type,  mixed-pressure  turbo-alter- 
nators, exhaust  steam  accumulator,  "Thury  automatic  voltage 
regulator,  motor  equipment  on  large  ventUating  fan,  ai.d  a  motor- 
generator  of  the  fly-wheel  storage  type  with  automatic  slip 
regulator.  After  the  inspection  of  the  colliery,  the  company  were 
entertained  to  luncheon.  i     t>    «     t     a 

Unlyersity  of  London.-On  'Wednesday  next  Prof.  J.  A. 
Fleming  will  deliver  an  introductory  lecture  on  Science  in  the 
War  and  After  the  War,"  at  University  College,  at  5  p  m. 

Iron  and  Steel  Instltnte.-At  the  meeting  of  the  Institute, 
last  week,  Sir  Wm.  Beardmore  was  elected  president  for  nest 
year. 

Electric-Lijrht    Switching    Competitions. —Messrs. 

A  P  Lundberg  &.  Sons  announce  that  their  next  examination  and 
competition  wiU  be  held  in  February,  1916  ;  full  particulars 
fincluding  the  exam,  questions)  will  be  published  in  the  form  of  a 
pamphlet  which  will  be  posted  later  on  to  all  intending  com- 
Detitors.  Money  prizes,  book  prizes,  and  certificates  will  be  awarded. 
Applioatlons  for  the  pamphlet  may  be  rent  in  at  any  time  to  the 
firm  at  477,  Liverpool  Road,  N. 


Volunteer  INotes.— Engineering  Institutions'  Volun- 
TEBtt  Training  Corps  — 

Company  OrderA.—^t  Lieut.-Col.  C.  B.  Clay,  V.D.,  Commandant, 
for  week  commencing  October  4  th,  1915  : — 

Drills,  6.30  to  7.30  ;  7.30  to  8.30  p.m. 

Monday,    October    4th.— Section   1,   Technical     ;     Section    4, 

Squad  signalling  class.  ,       „    ^-        , 

Tuesday,    October    5th.— Section     2,    Technical;     Section    3, 

Shooting.  ,.,„!.•        o 

Thursday,     October    7th.— Section    3,    Technical;    Section    2, 

Shooting.  '  .       ,    n       J 

Friday.  October  8th.— Section  4,   Technical  ;  Section  1,  Squad 

signalling  class.  t>     i 

Saturday,    October    9th.— Company  Pdrade,    2.30   p.m.     Route 

Arrangements  have  been  made  to  share  headquarters  with  the 
4th  Battalion  Central  London  Regiment  Volunteers,  at  Chester 
House,  Eooleston  Place  (three  minutes'  walk  from  Victoria  Station, 
Brighton  Line).  -  „  /Tr„,„.. 

3RD  Batt  (Old  Boirs)  Central  London  Regiment  (Volcn- 
TEERS).— Battalion  Orders  by  Colonel  S.  G.  Grant  (Officer  Com- 
manding), Thursday,  September  30th,  1915  :— 

Wfek-end  Paradfs.-SB.tard&y.—The  Battalion  will  parade  at 
Baker  Street  Station  at  2.30  p.m.  and  proceed  by  route  march  to 
Wembley  Camp.  ,  a  on  .  „ 

Sunday.-7  a.m.,  Reveille  ;  10  a.m..  Church  Parade  ;  10^30  a.m., 
"B"  and   "C"   Companies,   Instruction   in   Cooking ;    2.30  pm.j 
"  B  "  and  "  C  "  Companies,  Bombing  ;  10.30  a.m.,    '  A     and     U 
Companies  will  build  a  single  lock  bridge,  under  the  supervision  of 
Mr.  S.  A.  Marples.  .         av.^^K.<,r 

.V«s/.e^r«.-S»turday  next,  October  2nd,-There  wdl  be  Shooting 
at  both  Acton  and  Bieley  Ranges  as  usual.  Members  proceeding  to 
Bisley  must  report  themselves  to  Sergeant  Gotter  at  the  Barrier  o£ 
No.  9  Platform,  Waterloo  Station,  at  12.45  p.m. 

A.  G.  JoiNBB,   Major  and  Adjutant,  O.B.C. 

Board  of  Trade  Lists.— The  Board  of  Trade  Commer- 
cial Intelligence  Branch  records  in  list  No  39  applications 
received  for  manufacturers  or  producers  of  the  following  .  - 


China-ware  for  electrical  purposes,  including  sh.nde- 
Opal  and  opal-cased  bowls  and  hemispheres  lor  ele 
Electrical  glass  shades. 


:  light  6ttings 


List  No.  40  contains  inquiries  for  makers  of  small  buzzers  for 
electrical  signalling  and  tapper  clocks. 

4iU)0intments  Vacant.— Switchboard  attendant  (278.), 
for  Wakefield  Corpora' ion  ;  shiftengineer  (£2)  for  Oldham  Corpora- 
tion ;  meter  tester  (40i.)  for  Salford  Electricity  Works  ;  senior 
and  junior  engineers-in-charge  (64  and  £3  respectively)  for 
Belfast  Tramway  and  Electricity  Committee.  Particulars  are 
given  in  our  advertisement  pages. 

The  Admiralty  Metal  Brokers.  —  Messrs.   H.  R. 

Mebton  &  Co.— Mr.  R.  Pearce  having  asked  whether  Henry  B. 
Merton  &  Co.,  Ltd.,  are  still  employed  by  the  Admiralty  as  metal 
brokers,  having  regard  to  the  facts  alleged  by  the  Solicitor-General 
on  September  17th  in  the  case  of  the  s.^  BMuter,  in  the  Admiralty 
Prizs  Court  ■  and,  if  so,  whether  such  employment  wiU  cease,  and 
when ;  Mr.  Maonamara  has  replied  :  "  The  answer  is  in  the 
negative." 

Australia.— Agencies  Wanted.— A  Sydney  firm  wishes 

to  take  up  agencies  for  United  Kingdom  manufacturers  of  electric 
lighting  sets  for  cars  and  electrical  fittings,  lamps  and  sundries 
pirtioulars  can  be  obtained  at  the  Commercial  Intelligence  Branch 
of  the  Board  of  Trade,  73,  Basinghall  Street,  London,  B.C. 

Electric  Furnaces  for  Canada.— An  order  has  been 

placed  by  the  Canadian  Brake  Shoe  Co.,  Ltd.,  Sherbrooke,  Quebec, 
Canada,  for  the  installation  of  a  Snyder  electric  furnace  for 
melting  steel.  This  furnace  will  melt  and  refine  cold  material, 
and  will  deliver  24  tons  per  day  of  24  hours.  The  company  has 
been  operating  a  steel  foundry  for  many  years,  using  electric 
furnaces  exclusively  for  melting.  It  now  has  six  furnaces  of  the 
three-electrode  type  in  operation.- .IA'M/!.-?  World. 

Wiring  Methods  in  France.— A  correspondent,  writing 

to  thank  us  for  copies  of  the  Elbctkical  Review  says  :--"It  is  a 
real  pleasure  to  be  able  to  keep  in  touch  with  electrical  affairs.  1 
have  been  much  interested  in  the  French  installations  I  have  seen 
over  here  ;  in  some  points  they  are  very  practical,  and  show  great 
ingenuity,  but  their  house  installations,  with  flex  tin-tacked  to 
boards  or  ceilings  without  insulators,  are  enough  to  make  an 
English  inspector  have  a  fit  on  the  spot,  that  anyone  should  dare 
to  take  such  liberties  with  his  goddess  '  Electra    ! ' 

"  Fire  Warniu«'  "  Posters.— The  British  Fire  Pre- 
vention Committee's  "Fire  Warnings "  have  been  mentioned  in 
our  pages  from  time  to  time  in  connection  with  the  War  Jimer- 
genoy,  but  the  different  forms  of  "  Fire  Warnings  "  available,  and 
the  fact  that  they  can  be  obtained  gratuitously,  do  not  appear  to 
be  generally  known.  Over  a  quarter  of  a  mUlion  posters  have 
already  been  issued  by  the  Committee,  free  of  charge  ^...^ 

All  communications  as  to  "  Warnings  "should  be  m  writing 
addressed  to  the  Registrar,  the  British  Fire  Prevention  Com- 
mittee, 8,  Waterloo  Place,  London,  8.W.,  and  not  by  oaUet  or 
telephone. 

Inquiries.— Makers  of  glass  insulatorB  are  asked  for. 
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Gductioiial, — Nohthampton  Polytechnic  Institute. 

—The  "Announcpments"  recently  ieeued  for  the  new  seasion  indicate 
that  the  Institute  is  not  only  well  equipped  for  educational  work, 
but  also  fosters  the  social  welfare  of  its  students  in  many  ways. 
The  day  courses  commence  on  Monday  next,  and  the  evening 
classes  have  already  begun.  Courses  are  provided  in  civil, 
mechanical  and  electrical  engireering,  technical  optics  and 
horology,  as  well  as  radiotelegraphy,  submarine  cable  work,  and 
electrochemistry.  Various  additions  have  been  made  to  the  equip- 
ment, including  special  transformers  and  motors,  a  Tirrill  regu- 
lator, and  a  mercury  arc  rectiBer.  The  principal,  Dr.  R.  M. 
Walmsley,  is  head  of  the  electrical  engineering  department,  with 
Mr.  F.  M.  Denton  as  Associate  Head. 

Manchester  Municipal  School  of  TEcnNOLOcr.— The  pro- 
spectus of  part-time  courses  in  mechanical  and  electrical  engineer- 
ing has  b€en  received.  Prof.  Mike  Walker  is  head  of  the  depart- 
ment of  electrical  engineering,  with  Mr.  J,  Lnstgarten  as  chief 
assistant,  and  the  part-time  courses,  which  extend  over  five  years, 
are  arranged  for  the  benefit  of  those  who,  whUe  otherwise 
occupied  in  the  daytime,  desire  to  fit  themselve  for  responsible 
positions  by  evening  study. 

Borough  Polytechnic  Institute,  Borongh  Road,  S.E  —Re- 
opened on  September  27th.  Particulars  of  courses  in  electro- 
technics  are  given  in  our  advertisement  pages  to-day. 

King's  College  for  Women. —The  Household  and  Social 
Science  Department  'at  Campden  Hill  has  been  equipped  with  a 
kitchen  laboratory,  in  which  experiments  will  be  carried  on  in 
cooking  all  kinds  of'food  by  different  processes  ;  gas  cookers,  hay- 
box  apparatus,  electric  ovens  and  gas  ovens,  fitted  with  separate 
meter?,  so  that  the  students  can  compare  the  cost  of  fuel,  are 
features  of  the  central  kitchen. 

Wireless  Telen'raph  Patents.— It  is  reported  that  a 

syndicate,  representing  Marconi  interests,  has  acquired  the  Poulsen 
patent  rights,  and  that  the  latter  will  in  due  course  become  the 
property  of  the  Marconi  organisation. 


OUR    PERSONAL    COLUMN. 

n^  Editors  invite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  side,  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  hfep  readers  of  the 
Electrical  Review  j'osted  as  to  their  movements. 


Central  Station  Officials.— A  sum  of  50  guineas  is 

to  be  given  to  the  electrical  engineer  at  Bedford  for  work  done  by 
him  outside  his  duties  as  engineer,  particularly  in  preparing  speci- 
fications and  supervising  work  in  connection  with  the  Isolation 
Hospital,  Corporation  buildingj.  and  all  centres  controlled  by  the 
Education  Committee. 

Reference  wag  made  at  a  meeting  of  the  Falkirk  Town  Council 
to  the  patriotism  of  Mr  Ransom,  the  electrical  engineer,  who 
has  joined  H.M.  Forces,  and  btst  wishes  were  extended  to  him. 

Mb.  a.  H.  Gates,  having  been  discharged  from  military  service, 
it  is  proposed  tD  re-engage  him  as  chief  technical  assistant  at  the 
Lnton  Council's  electricity  works,  at  £3  lOs.  per  week. 

Tramway  Officials.— Mr.  .1.  R.  Groves,  manager  of 
the  Worcester  tramways,  has  been  appointed  manager  of  the  Elec- 
tric Traction  Co.'s  system  at  Gravesend  and  Xorthfleet.  Mr.  Groves 
has  bjen  at  Worcester  for  seven  years,  and  previously  held  posi- 
tions at  Cardiff,  Great  Yarmouth  and  Croydon. 

General.— We  have  pleasure  in  offering  our  most 
cordial  congratulations  to  MoNS.  Montpellif.r,  n'dacteur-en-chef 
of  L'Klerlririen,  who  has  been  ncniinated  to  the  grade  of  Chevalier 
of  the  Legion  of  Honour.  At  the  outbreak  of  war  he  intered  upon 
service  as  Chief  of  Section  of  the  Central  Military  Telegraphs  at 
Paris.  The  same  honour  had  previously  been  conferred  upon 
M.  J.  L.  Routin,  engineer  to  Messrs.  Bn'zuet. 

At  the  Catholic  Church  of  St.  Simon  Stock,  Putney,  the  marriage 
has  taken  place  of  Mu.  Hi;it\  ev  ,I.  V.  Cowahd,  who  is  on  the  staCF 
of  the  Underground  Railways  Electric  Power  Station,  Lot's  Road, 
Chelsea,  and  Miss  Minnie  Victoria  Morgan,  youngest  daughter  of 
the  lato  Mr.  A.  HoulHton  Morgan,  of  Bradley  Hill  (Glos.).  The 
presents  included  a  marble  clock  from  the  bridcgrooms'.M  colleagues. 

Mr.  Harold  R.  \asii,  chief  of  the  cable  order  and  estimating 
office  of  the  St.  Helens  Cable  and  Rubber  Co.,  and  Miss  Florence 
H.  Hill,  confidential  clerk  to  the  manager  and  secretary  of  the 
firm,  were  married  at  the  Parish  Church,  Lowton,  on  September 
22nd.  The  stuff  of  the  cable  works  gave  the  newly-married  couple 
a  case  of  outlery,  and  Miss  Hill,  who  has  been  with  the  firm  for 
12  years,  was  handed  an  enamelled  carriage  clock. 

At  Worksop  Congregational  Church  on  September  2.3rd  the 
marriage  took  place  of  Mr.  E,  B.  Vkuk,  electrical  engineer  of 
lioBsiogton.  and  Miss  Dorothy  Dawse,  only  daughter  of  Mr.  H.  E. 
Dawes,  of  Worksop.  '      '.     ' 


Ald.  Walter  Phelps  GiniiiNoa,  chairman  of  the  Electricity 
Committee,  has  accepted  the  Mayoralty  of  Carlisle  for  the  coming 
municipal  year. 

On  September  25th,  Mr.  Rowland  A.  Evans,  representative  of 
the  lift  department  at  Messrs.  Gimson  &  Co.  (Leicester),  Ltd., 
Leicester,  was  married  to  Beatrice  Irene,  only  daughter  of  Sir.  and 
Mrs.  T.  Merchant,  of  Leicester,  at  Dover  Street  Baptist  Church, 
Rev.  Rowland  Evans,  father  of  the  bridgroom,  performing  the 
ceremony. 

Mb.  E.  W.  Simmons,  second  cost  clerk  in  the  Stepney  B.C. 
electricity  supply  department,  has  resigned  his  appointment  owing 
to  a  breskdown  of  health. 

Roll    of  Honour.— Sergt.    Thomas   Hawthorne,  of 

the  7th  Lanes.  Fusiliers,  is  officially  reported  wounded  from  the 
Dardanelles,  but  a  letter  from  a  chum  states  that  he  has  been 
killed.  He  was  23  years  of  age,  and  was  employed  before  the  war 
at  the  British  Westinghouse  Works  at  Trafford  Patk. 

Private  Alec.  Dunn  (20),  of  the  7th  Battalion  Lancashire 
Fusiliers,  and  formerly  employed  at  the  British  Westinghouse 
Works,  Trafford  Park,  has  been  wounded  in  the  fighting  at 
Gallipoli. 

Private  A.  Snelham,  of  the  Australian  Contingent,  who  is 
reported  wounded  and  missing  at  the  Dardanelles,  served  his 
apprenticeship  with  Messrs.  Dick,  Kerr  &  Co.,  Preston,  and  about 
three  years  ago  went  out  to  Australia  to  work  in  the  copper  mines. 
He  is  25  years  of  age. 

Private  Samuel  Gregory,  of  the  7th  Lancp.  Fusiliers,  who  has  ' 

b?en  killed  in  action,  was  22  years  of  age,  and  was  formerly 
employed  by  the  British  Westinghouse  Co.  at  Trafford  Park 

Private  John  Bailey,  of  the  6th  Battn.  South  Lancashire  Regt., 
has  died  on  board  ship  from  wounds  received  in  action  at  the 
Dardanelles.  He  was  employed  before  the  war  at  the  Warrington 
Corporation  electricity  works. 

Mb.  a.  C.  GiLLlNG,  electrical  engineer  to  the  Epsom  Urban 
Council,  who  has  been  on  active  service  for  about  nine  months  with 
the  Queen's  Westminsters,  has  returned  from  the  Front  suffering 
from  a  shrapnel  wound  in  the  head,  which,  fortunately,  is  not 
serious.  We  are  pleased  to  learn  that  Mr.  Gilling  has.  without 
application,  been  given  'a  commission  in  the  Royal  Flying  Corps 
and  he  commences  his  aviation  training  forthwith.  ' 

Lance-Corporal  A.  Woodward,  7th  South  Staffs.  Regt.,  who  was 
engaged  with  the  British  Thomson -Houston  Co.,  Ltd.,  Rugby,  has 
lost  his  life  at  the  Dardanelles.  He  was  killed  whilst  attending  to 
a  wounded  comrade. 

Warrant  Telegraphist  Ernest  A.  Sutton,  Royal  Naval  Reserve 
who  lost  his  life  in  the  sinking  of  H.M.  trawler  Citii  of  London,  va. 
the  North  Sea,  on  September  14th,  was  formerly  on  the  wireless 
staff  of  the  Marconi  Co.  Later  he  was  with  the  General  Electric 
Co.,  Ltd.,  of  London,  where  he  was  assistant  manager  of  one  of 
the  departments.  After  the  outbreak  of  war  he  offered  his 
services  to  the  Admiralty,  and  at  the  time  of  his  death  he 
was  nominated  for  further  promotion. 

Intelligence  has  reached  his  home  at  Margate  of  the  death  from 
wounds  received  in  action  in  the  Dardanelles  of  Privat^e  Henry 
Minter,  electrical  engineer,  who  was  serving  with  the  Australian 
Imperial  Force,  which  he  joined  at  Toowoomba,  Queensland,  on 
the  outbreak  of  war.  Deceased  received  his  training  at  the  works 
of  the  Adams  Manufacturing  Co.,  Bedford,  and  he  left  for  Queens- 
land in  September,  1911. 

For  conspicuous  gallantry  in  rescuing  his  Section  Officer  under 
heavy  fire.  Sapper  Ernest  Jackson,  of  the  Royal  Engineers,  has 
been  awarded  the  D.C.M.  When  he  enlisted  Jackson,  who  was  only 
18  years  of  age,  was  with  Mr.  Simpson,  manager  of  the  Preston  J 

tramways.  M 

News  has  been  received  of  the  death  of  Private  Arthur  Sulch,  % 

of  the  .".th  Battalion  Duke  of  Wellingtons  West  Riding  Regiment 
(Huddersfield  Territorials),  in  the  trenches  in  France.  He  was 
20  years  of  age  and  was  formerly  employed  by  Mr.  T.  W.  Broadbent, 
electrical  engineer,  of  Huddersfield. 

Private  F.  Whittakeu,  of  the  9th  Battalion  West  Riding  Regi- 
ment, who  has  been  missing  since  September  3rd,  was  formerly 
employed  by  the  Yorkshire  Electric  Power  Co.,  at  Dewsbury,  tnd 
enlisted  in  September,  1911.  He  went  out  to  the  Dardanelles  last 
July. 

We  are  sure  that  we  voice  the  sentiments  of  a  large  company  of 
electrical  men  when  we  offer  to  Mr.  and  Mrs.  H.  Scholey,  of  Bedford 
Park,  W..  and  5fi,  Victoria  Street,  S.W.,  our  very  deep  sympathy  with 

them  in  the  death  of  their  only  son — indeed,  their  only  child 

Lieut.  Chas.  llARKY  Norman  Scholey.  of  the  9th  Battalion  Rifle 
Brigade,  who  was  killed  in  action  on  the  Western  Front  on  Sunday 
last,  September  2<)th.  Lieutenant  Scholey,  who  was  23  years 
of  age.  was  educated  at  Ippingham,  and  was  an  undergraduate  at 
Clare  College,  Cimbridge,  when  war  broke  out.  He  received 
his  commission  through  the  University,  and  in  September,  19U 
was  posted  to  the  Rille  Brigade.  In  February  he  was  made  First 
Lieutenant  and  was  given  his  company  in  .\ugust  last.  He  won 
his  school  colours  for  Rugby  football,  and  at  Cambridge  obtained 
the  College  colours  for  cricket,  Rugby  and  hookey. 

Oldtnary.  —  The  interment  took  place  last  week  at 
Chester  Cemetery  of  the  remains  of  the  late  Mb.  John  Oardneb, 
general  manager  of  the  ('hestcr  Corporation  tramways.  The 
deooased,  who  was  f>l  years  of  age,  was  formerly  connco'el  with 
the  traffic  department  of  the  Liverpool  tramway,  and  in  l.SgS 
was  appointed  manager  of  the  Chester  Tramways  Co.  In  1901  he 
became  general  manager  of  the  rhester  Corporation  Iramwayo, 
and  electric  traction  was  innugnrated  18  months  later. 
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REVIEWS. 


Aiitlimetic  of  Alternating  Currents.    By  E.  H.  Crappeh.    Lon- 
don ;  Whittaker  &  Co.    Price  2s.  6d.  net. 

This  little  volume  compriacs  an  aJiuitablc  selection  of  worked 
examples  and  graduated  exercises  (with  answers)  in  various 
alternating-current  exercises.  Whilst  it  has,  naturally,  no 
particular  "plot,"  the  book  is  very  well  arranged  and  in 
every  way  up  to  the  high  standard  we  should  expect  fi'om  the 
author.  It  should  meet  fully  the  needs  of  those  many  students 
wlio  desire  guidance  and  material  on  which  to  practise  in  the 
way  of  numerical  quantitative  exercises,  .\lteiuatiiig-current 
problems  of  every  kind  demand  a  good  deal  of  mathematical 
working  for  their  solution,  and,  though  the  mathematics  re- 
quii^ed  be  comparatively  simple,  more  practice  is  required  to 
gain  confidence  and  readiness  in  its  application  than  can  easily 
be  provided  for  in  a  standard  text-book  on  alternating-current 
theorj'.  By  preparing  a  treatise  devoted  specifically  to  the 
arithmetic  of  the  subject,  the  author  has  earned  the  gratitude 
of  what  will,  we  are  sure,  be  a  very  extensive  circle  of  readers. 

It  is  important  to  note  that  the  book  is  much  more  than  a 
mere  collection  of  problems.  At  the  beginning  of  each  chapter 
i'S  a  brief  expository  introduction  leading  np  to  the  particular 
group  of  problems  and  calculations  forming  the  main  bulk  of  ' 
the  chapter.  So  successful  has  the  author  been  in  this  respect 
that  he  has  actually  succeeded  in  making  the  book  readable, 
whilst  still  fulfilling  all  the  aims  generally  attempted  unsuc- 
cessfully by  the  orthodox  collections  of  "Exercises"  in  text- 
books. There  are  ten  chapters  in  all,  the  longest  being  devoted 
to  calculations  relating  to  generation  of  alternating  e.m.f.'s; 
inductive  circuits;  and  capacity  and  condensers.  Chapters  of 
intermediate  length  are  devoted  to  periodic  and  alternating 
quantities  in  general ;  to  resistance,  inductance  and  capacity 
in  parallel ;  and  to  static  transformers ;  whilst  the  remaining 
chapters  deal  with  inductances,  polyphase  power,  induction 
motors,  and  transformers.  Altogether  there  are  50  worked 
examples  and  182  exercises,  and  it  is  safe  to  say  that  any 
reader  studying  this  work  will  find  his  progress  made  as  easy 
and  interesting  as  possible  and  will  acquire,  by  the  time  he 
reaches  the  last  page,  a  thorough  grounding  in  the  funda- 
mental principles  of  a  branch  of  electrical  engineering  of 
immense  and  daily  increasing  importance.  Candidates  for 
C.  &  G.  examinations  and  other  students  traversing  the  scope 
of  the  latter  will  find  this  volume  of  great  assistance. 


Gia-phical  Determination  of  Sags  and  Stresses  for  Overhead 
Line  Construction.  By  GoiDO  &  Maeco  Semenza.  (Trans- 
lated from  the  Italian  by  C.  0.  MaiUoux.)  London  :  Hill 
Pubhshing  Co.  Price  12s.  6d.  net. 
There  can  be  no  doubt  that  many  overhead  line  breakages 
due  to  the  action  of  the  elements — wind,  snow,  ice,  cold  and 
heat— and  commonly  set  down  as  dispensations  of  Providence, 
could  be  averted  by  taking  into  account,  when  erecting  the 
lines,  those  physical  factors  on  which  their  stability  depends. 
Costly  high-tension  transmission  lines  are  generally  erected 
very  carefully  under  full  recognition  of  the  influence  of  atmos- 
pheric and  climatic  conditions,  but  smaller  (and  far  more 
numerous)  lines  are  usually  adjusted  "  by  eye."  Expert  as 
the  line  foreman  undoubtedly  becomes  in  thus  securing  what 
he  considers  the  desirable  result,  it  is  obviously  impossible  for 
.him  to  allow  for  varying  atmospheric  conditions  from  day  to 
day  and  to  ensure  that  the  line  shall  be  safe  under  the  worst 
conditions  arising  in  the  locality,  unless  he  has  at  his  disposal 
some  means  which  he  can  apply  in  the  field  to  ascertain  what 
sag  and  tension  under  existing  atmospheric  conditions  will 
ensure  safety  under  the  worst  conditions. 

The  claim  made  for  the  present  work  is  that  it  provides  "  a 
method  for  determining  sags  and  stresses  which,  while  based 
rigorously  and  solidly  upon  sound  scientific  principles,  is  so 
simple  in  application  and  practical  in  use  that  an  intelligent  line- 
man or  foreman  can  use  it  without  difficulty."  Since  the 
curves  permit  the  requisite  information  to  be  determined  with- 
out calculation  on  the  part  of  those  using  them,  we  believe 
the  main  object  of  the  work  is  fulfilled,  but  it  might  have  been 
fulfilled  in  a  more  satisfactoi-y  manner.  As  the  book  stands, 
we  doubt  whether  any  average  lineman  or  foreman  could  find 
out  how  to  use  it  for  himself.  The  engineer  in  charge  of  the  : 
work  cotild,  however,  draw  up  a  set  of  instructions  for  the  use 
of  "practical"  men  hitherto  unfamiliar  with  graphics  or,  at 
any  rate,  with  its  special  phraseology.  The  authors'  explana- 
tions, at  least  as  presented  in  the  translated  work,  are  only 
hkely  to  be  comprehensible  to  the  technically-trained  engineer, 
and  even  the  latter  would  find  his  path  considerably  smoothed 
were  skeleton  diagrams  given  in  the  text  to  illustrate  the 
particular  exainples  chosen  for  explanatory  purposes.  Seeing 
that  the  bo<ik  is  intended  for  field  use,  it  would  not  be  super- 
fluous to  print  a  copy  of  the  loose  temperature  scales  provided 
on  one  of  the  pages,  so  that,  should  the  loose  scales  be  lost,  a 
fresh  set  could  at  once  be  prepared. 

The  general  procedure  adopted  in   usin^  the  charts   is  aa 
follows :    From  the  first  chart  a  factor  m  is  read  off,  accord- 


ing to  the  wind  and  ice  load  to  which  the  line  may  be  ex-- 

Eosed.  The  actual  span  is  multiplied  by  this  factor  to  give  a 
ypothetical  span  which  is  subsequently  adopted  in  reading 
from  the  later  charts,  he  sag  at  given  temperature  correal 
ponding  to  any  particular  ttuision  in  the  line.  The  cuives 
apply  only  to  copper  couduct<.r.s,  and  in  preparing  them  it  has 
been  assumed  tliat  the  hue  hangs  m  a  parabola  (instead  of  a 
catenary).  Other  assumptions  are  also  made  to  simplify 
matters  without  introducing  serious  error  within  practical 
limits  of  the  quantities  concerned.  In  order  that  the  annro- 
pnate  large  scale  chart  may  be  selected  quickly,  an  index-chart 
13  included  with  the  range  of  the  individual  charts  demarcated 
by  red  rectangles. 

.  TTie  general  function  and  character  of  the  work  are  set  out 
in.  Part  I,  which  is  fo  lowed  by  a  detailed  exposition  ^f  the 
scientific  principles  underlying  the  construction  of  the  curves 
and  of  their  mathematical  evolution.  This  section  and  Part 
V,  which  gives  the  derivation  and  theoretical  discussion  of 
various  formula)  used  in  Part  III,  badly  need  revision  for 
nusprints  are  frequent  and  the  keying  of  the  symbols  useil 
13  very  unsatisfactory.  The  trained  engineer,  who  alone  coiJd 
attempt  to  read  these  sections  of  the  book,  will  not  find  any 
great  difficulty  in  making  the  necessary  amendments-  but 
♦  .  J°f^^  wl  ^''S"^  their  being  necessary.  It  is  only  fair 
to  add  that  the  charts  pari  be  used  without  any  reference  to 
the  defective  mathematical  sections.  Part  III  gives  instruc- 
tions for  and  examples  of  the  practical  use  of  the  charts,  and 
should  in  our  opinion,  be  simplified  in  phraseology  and  supple- 
mented by  explanatory  diagrams.  Part  IV  is  very  useful 
giving,  as  It  does,  information  regarding  allowances  in  varioui 
countries  for  the  effect  of  wind  and  ice  load  on  stresses  and 
sags  m  overhead  lines. 

This  book  and  the  charts  which  it  introduces  should  be 
very  useful  to  all  engineers  engaged  in  overhead  constructional 
work,  and  it  is  particularly  unfortunate  that  the  present 
edition  should  include  blemishes  which  could  easily  have  been 
avoided,  and  which,  whfle  in  no  sense  vital,  must  prove  annov- 
mg  to  the  reader. 


NEW    COMPANIES    REGISTERED. 
,i«^^V'"Th^  "*  Industry  (of  Great  Britain  and  Ireland),  Ltd. 

iituS  'kT  »  ^T'""'^-  :■""  '•<^6=^'"=<'  on  September  23nd  as  a  cJmpanv 
i^  fn  ,he  Ivent'ofwi'^f /"  """"'"'^  numbe/of  members,  each  liabTe*^  lor 
fe,l  J-  ,?fi  c  wmd,ng-up,  to  promote,  increase  and  develop  the  indu$- 
tnal  sctentific,  financial  and  commercial  activity  of  the  United  Kingdom  o[ 
Great  Britain  and  Ire  and,  and  His  Maiestv's  Ovprsearnnmin^n^i  i^™".  °' 
Dependencies  and  Possessions,  and  'gene'ral7y%o°7uXr  fnTenco"u;age  '  n"": 
Imperial  trade  throughout  the  British  Empire  by  all  lawful  means  and  to 
capture,  retain  and  develop  branches  of  industry,  trade  and  commerce  which 
have  fallen  into  the  hands  of  those  who  are  now  alien  enemies  of  Grear 
Britain,  to  watch  over  the  interests  of  non-alien  traders  in  conneriPnn  wifh 
rates    charged    by    railway    and  shipping  companies   and  other   car?itrsFor    i^e 

air3air"or 'efcTs'-'v '"', '°  f.l"™"/  '?  o"'^'"  "^^  ^<^'"-="  orTeducSon  of 
an   unlair  or  excessive  rates,  tolls   and    charges.     The   subscribers  are  ■— S     R 

Ha«'or£ouV,''¥"c  ^",!''  -?",''=2  Bois  B^cks..  chemis.T  W."p  ^Thomson: 
Hatton  Court  E.C.,  chemist;  J  Hay,  138,  Leadenhall  Street,  E.C.,  merchant 
Sir  H.  H.  Bartlett,  56,  Victoria  St-eet,  S.W.;  A.  H.  Norton,  2,  Eldon  Street 
t.t.,.,  consulting  engineer;  Sir  James  Heath,  Bart.,  Oxenden  Hall  Market 
Harborough;  J.  Taylor  Peddle,  39,  Murray  Road,  Wimbledon  S.W,  director 
The  subscribers  to  the  memorandum  of  association  and  such  following  named 
^Z^r,  ^^  «'"' «rn"^''"'-r;°  ^f°'"^  members  shall  be  the  first  members  of  the 
Institute  :  bir  William  Beardmore,  Bart.,  Sir  Clifford  I  Corv  Rnrf  Arft„.r 
du  Cros  J.P..  MJ'.,  C.  Johnson.  G.  A.  'vVills,  G.  McLrerBroln  "and  s1 
rl°Jf  ,  h"-  ';■  '''"■'■  it""  "='??g™^"'  is  vested  in  a  Court  of  Directors. 
The  first  directors  are  :  Sir  H.  H.  Bartlett,  Bart.,  66,  Victoria  Street,  West- 
minster, builder  and  contractor;  Sir  William  Beardmore,  Bart  (Messrs  W 
Beardmore  &  Co.,  Ltd.),  Glasgow,  shipowner;  Sir  Clifford  Cory,  Bart.!  98i 
Mount  Street,  VV.,  colliery  owner  and  coal  merchant;  Arthur  du  Cros,  I.P. 
M.P.,  U,  Regent  Street,  W.,  motor-car  manufacturer;  L.  Evans  "Russell  " 
near  Watford  Herts.,  paper  manufacturer;  Sir  James  Heath,  BaH.,  Oxenden 
Hall  Market  Harborough,  ironmaster;  G.  B.  Hunter,  "The  Willows,"  Clayton 
Road,  NewcastleK>n-Tyne,  shipbuilder;  C.  Johnson  (The  Rolls-Rovce  Co.,  Ltd.), 
Conduit  Street  W.,  motor-car  manufacturer;  J.  W.  Macdonald  (Messrs.  Henry 
Ta  e  &  Sons  Ltd)  S.lvertown,  E.,  sugar  refiner;  W.  J.  Noble,  Bath  Hojise, 
Putney  Heath,  S.W.,  shipowner;  J.  Taylor  Peddle,  39,  Murray  Road,  Wimblel 
don,  S.W.,  director;  Sir  Adolph  Tuck,  Bart.  (Messrs.  Raphael  Tuck  &  Sons), 
.Mrorfields  E.G.,  publisher;  J  Turner  (Messrs.  Read,  HoUidav  &  Sons, 
Ltd.).  Huddersfield,  dye  manufacturer;  Sir  William  G.  Watson.  Bart  Sal- 
hampstead  House,  near  Reading,  company  director;  G.  A.  Wills.  "  Burwalls  " 
Leigh  Woods,  Clifton,  Bristol,  tobacco  manufacturer;  G.  Mac'laren  Brown 
The  Canadian  Pacific  Railway  Co.,  Charing  Cross,  S.W.,  railway  manager' 
W.  Deakin,  "  Thornleigh,"  Oakfields  Road,  Selly  Park,  Birmingham  enei- 
neer;  S.  R.  Illirlgworth.  Fern  Villa,  Chesham  Bois,  Bucks.,  chemist-  T  C 
Moore,  Shelton,  Stoke-on-Trent,  pottery  manufacturer;  A.  Home-.Morton,  2, 
tidon  Street,  t.C,  consulting  engineer.  Until  otherwise  determined  the 
entrance  fee  payable  on  election  shall  be  five  guineas  in  the  case  either  of 
an  individual  member,  not  being  a  representative  member;  ten  guineas  in 
the  case  of  a  partnership  firm,  company  or  corporation  with  a  paid-up  capital 
not  exceeding  /;2O(),O0O,  or  by  any  unincorporated  association  or  body  not 
having  a  share  capital,  or  by  a  member  representative  of  any  partnership, 
company,  corporation,  or  association  with  a  paid-up  capital  exceeding  ^{^00.000; 
hut  no  entrance  fee  shall  be  p.iyable  by  any  of  the  first  thousand  members 
of  the  Institute  (including  the  subscribers  to  the  memorandum  of  association) 
Soliiilors:  Rutter,  Veitcti  fi  Bond,  Norfolk  House.  Norfolk  Street  Strand 
W.C.  Secretary  :  L.  Atkinson,  Aldwych  Site,  W.C.  Registered  office  :' 
txhitition  Buildings,  Aldwych  Site,  Strand,   W.C. 

Electrode    Company   of   Sbeffleld,    Ltd.    (141,654).— This 

company  was  registered  on  September  23rd,  with  a  capital  of  ^^40,000  in  ^1 
shares,  to  njanufacture.  buy,  sell  and  otherwise  deal  in  carbon  and  other 
electroiies  useJ  in  connection  with  electric  furnaces  and  other  materials  and 
appliances  for  the  manufacture  of  sieel  and  alloys  or  otherwise,  which  can 
con\eniently  be  made  or  dealt  with  in  connection  or  simultaneously  there- 
with; also  to  carry  on  the  business  of  general  merchants,  ironmasters 
smelters,  engineers,  etc  The  subscribers  (with  one  share  each)  are  :  D. 
Vickers,  River  Don  Works,  Sheffield,  steel  manufacturer;  VV.  C.  Whiteley, 
Wood  Hall,  Sheffield,  steel  manufacturer;  H.  Peile,  Milburn  House.  Newcastle- 
on-Tyne,  alloy  manufacturer;  VV.  H.  Ellis.  Westwood,  Ecclesall,  Sheffield, 
civil  engineer;  F.  C.  Fairholme,  Netherhall,  Hathersage,  Derbyshire,  civil 
engineer;  I.  B.  Milne,  Cross  Grove  House,  Totlev.  near  Sheffield,  metallur- 
gical director;    C.  W.  Kayser,    Eaton  Hall,  near   Retford,  steel  manufacturer. 
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PriVatp  company.  The  number  oT  dircctorj  Is  not  'to  he  Ipsi  than  four  or 
nnore  than  ten;  evcrv  ihnrcholdcr  or  group  of  shareholders  holdinR  4.000  shares 
shall  be  cntitlod  to  nominate  a  director  in  respect  of  each  complete  4.000 
shares  held.  The  following  are  the  first  directors  nominaled  bv  the  firms 
whose  name^  are  given  in  parentheses  :  D.  Vickers  and  \V.  Clnrtte  (Vick.-rs, 
H^-  •  l^  J^"''  (Newcastle  Alloy  Co.);  W.  H.  Ellis  {John  Rrown  &  Co. 
,  A'-  ^-  S;  •■""■''°''"?.  IThomas  Firth  &•  Sons,  Ltd.);  I.  B.  Milne  (Hadfields, 
V^A'-  ^^.u^-/"-""  '^■•'•""'  Ellison  &  Co.,  Ltd.,  and  Samuel  Osborne  &  Co.! 
Ltd.).  The  directors  tor  the  time  being  mav  co-opt  other  directors,  but  so 
that  the  maximum  number  is  rot  exceeded  and  that  such  co-option  shall  not 
interfere  with  the  rights  of  individual  shareholders  under  the  above  provisions. 
Solicitors:  G.  E.  Branson,  9.  Bank  Slreet,  Sheffield.  ■  Registered  by  Jordan 
and  Sons,  Ltd.,  116-7,  Chancery  Lane. 


official  returns  of  electrical 
comf'anies. 


Brilliant    Sign    Co.     (1907),    Ltd.— Mortgage   and    Lanti 

Registry  Charge  on  Paragon  Works,  Uxbridge  Road,  Shepherd's  Bush,  both 
dated  September  9lh,  1915,  to  secure  all  moneys  due  or  to  become  due  from 
the  company  to  Capital  and  Counties  Bank,  Ltd.,  39,  Threadneedle  Street. 
E.C.  Also  debenture,  and  as  collateral  security  thereto,  a  mortgage,  both  of 
even  date,  to  secure  ^^9,000,  charged  on  company's  undertaking  and  property, 
present  and  future,  including  uncalled  capital.  Holders  :  Capital  and  Counties 
Bank,   Ltd.,  39,  Threadneedle  Street,  E.C. 

Tyer  and  Co.,  Ltd. — A  memorandum  of  satisfaction  in  full 

on  September  llth,  1915,  of  debentures  dated  March  10th,  1913,  securing  X7  000, 
has  been  filed.— Particulars  of  j£'15,000  debentures,  created  September  14th, 
1915,  filed  pursuant  to  Section  93  (3)  of  the  Companies  (Consolidation)  Act, 
1908,  the  whole  amount  being  now  issued.  Property  charged  :  The  company's 
undertaking  and    property,  present   and   future,    including   uncalled  capital.     No 

Banbury  and  District  Electric  Supply  Co.,  Ltd.— A  memo- 

random  of  satisfaction  in  full  on  December  31st,  1914,  of  debentures  dated 
March  26lh,  1913,  securing   £;200  has  been  Bled. 

Sheerness  and  District  Electric  Power  and  Traction  Co., 

Ltd.— A  memorandum  of  satisfaction  in  full  on  January  1st.  1915,  of  deben- 
tures dated   December  Sth,  1914,  securing   ;^315,    has  been  filed. 

Imperial    Light,   Ltd. — A  memorandum  of  satisfaction   to 

the  extent  of  /:2,600  (being  amount  outstanding)  on  September  Uth,  1915,  of 
debentures   dated    November   7th,   1910.   securing    ;£'5,000,   has    been    filed. 

Oriental  Telephone  and  Electric  Co.,  Ltd.— A  memorandum 

of  satisfaction  to  the  extent  of  j£:i,20D  on  September  15th,  1915,  of  debenture 
stock  secured  by  trust  deed  dated  June  2Sth,  1905,  and  supplemental  deed  of 
acl-.nowlcdgment   dated    June  12th,    1907,   securing   ;t'200,000,    has  been  filed. 

Telephone  Co.  of  Egypt,  Ltd.— A  memorandum  of  satis- 
faction to  the  extent  of  ;£;700  on  September  15th,  1915,  of  debenture  stock, 
secured  by  trust  deed  dated  July  27th,  1904,  and  three  supplemental  deeds  of 
acknowledgment  dated  February  21st.  1906,  March  4th,  1908,  and  October 
27th,  1909.  securing  ;£:200,000,  has  been  filed. 


CITY  NOTES. 


Dundee,  Droughty  Ferry  and  District  Tramways 
I  Co.,  Ltd. 

Presiding  over  the  annual  meeting,  Mr.  Georqe  B.alfodr,  the 
Chainnan,  replied  to  the  criticism  directed  against  the  com- 
pany in  connection  with  the  taking  over  of  part  of  the  line 
by  the  Corporation  of  Dundee.  He  deprecated  what  he 
characterised  as  the  wild  statements  on  the  part  of  members 
of  the  Town  Council  before  the  true  facts  of  the  case  were 
known,  and  he  ra.imtained  that  no  fault  lay  with  the  company 
in  connection  with  the  trouble  that  had  arisen.  Continuing 
he  said  the  year  ending  ,Tuly  31st  had  been  a  particularly 
troublesome  one,  and  the  direct  effects  of  the  war  were  reflected 
^m.n^rS.r.^^^'^^''^^  Teoeipts,  the  receipts  from  all  sources  being 
il 3,293,  or  approximately  £700  less  than  the  previous  year 
In  addition  to  decreased  receipts,  expenses  had  increased  the 
principal  introase  being  in  connection  with  fuel,  which' cost 
about  £400  naore  than  in  the  previous  year,  the  decrease  in 
receipts  and  the  increa,sod  cost  of  fuel  accounting  for  the  differ- 

*'"?S  *if«^o'''/  ^'A'"**^  '"  ■'^'"^^  P'^ofi'-  ^''z-  ^■5,284.  compared 
with  ±6,328  for  the  previous  year.  In  moving  the  adoption 
of  the  report  and  the  accounts,  Mr.  Balfour  said  the  dirt^tors 
did  not  recommend  payment  of  any  dividend  on  the  ordinary 
Btiares  for  last  year,  and  they  were  certain  that  this  would 
be  iipproved  by  the  shareholders.  The  dccrea,se  in  profits 
would  not  alone  have  determined  the  directors  to  pass  the 
ordinary  share  diVKlend,  but  the  drerease  in  profit,  ct'inciding 
with  the  altered  conditi.ms  of  nmning  and  the  prevailing  un- 
certain outlook,  made  it  essential  to  adopt  a  cautious  iwHcy. 
The  motion  was  adopted.  f^'^j- 


Tlie  Petrojrrad  Electric  IJjrhtinir  Co.  of  I8S«. 

of'^fl^Tr*  ■;"■  I"'*  "I  t'f .  M'-'Krad  Electric  Lighting  Oo. 
of  1886,  the  situation  of  which  has  occupied  a  large  nniount 
of  pi.bhc  attention  during  the  p.nst  twelve  months  in  ronT 
quf-nce  of  Gorman  interest*  in  (he  undertaking  stntetl  th^t 
^e  parieipation  of  German  capital  nn,l  the  aclivfty  of  Ger- 
man « ibjocts  in  the  ndministnition  of  the  company  down  to 
the  outbreak  of  war  bad  btjen  raodo  the  pretext  by  the  Mo«»w 
City  Council  for  reprcaentiiiK  that  the  working  ot  the  M^w 


station  waa  irreconcilable  with  the  public  interests,  and  asking 
for  the  liquidation  of  the  company.  As,  however,  it  could 
be  proved  that  the  majority  of  the  company's  shares  belonged 
t^)  Swiss  subjects,  the  company  expressed  the  hope  that  the 
Government  would  limit  its  action  to  the  placing  of  the  com- 
pany under  special  State  control.  Since  the  end  of  November 
the  company  had  been  without  any  coiniiiunication  with  the 
works  at  Lodz,  and  the  working  results  of  the  latter  had, 
therefore,  only  been  included  to  the  close  of  that  month.  As 
a  consequence  of  the  war.  the  consumption  of  energy  by  a 
number  of  industrial  companies  had  experienced  a  diminution, 
although  the  decrea.se  was  more  than  counterbalanced  by  the 
connection  of  new  works  which  were  chiefly  engaged  on  army 
contracts. 

ITie  increase  in  the  share  capital  to  £.5,000,000  which  waa 
resolved  upon  in  January,  1914,  had  been  carried  out  by  the 
issue  of  new  shares  for  £1,000,000  shortlv  before  the  outbreak 
of  the  war,  each  new  share  being  entitled  to  one  half  of  the 
dividend  devolving  upon  the  old  shares.  Concerning  the  parti- 
cipation of  the  company  in  other  undertakings  the  report 
mentioned  that  70  per  cent,  of  the  share  capital  of  £1,200,000 
of  the  Imatra  Co.  for  the  Distribution  of  Electrical  Energy, 
of  Brussels,  had  been  paid  up  down  to  the  occurrence  of 
hostilities,  and  had  been  mostly  emplovod  in  the  works  of  the 
Eussian  Overland  Central  Stations  Co.  and  in  connection  with 
the  site  and  rights  of  the  hydro-electric  works  at  the  Vuoksen 
tails  in  Finland.  The  works  at  Bogorodsk  of  the  Moscow 
Electric  Power  Transmission  Co.,  of  Petrograd,  were  brought 
into  operation  in  February,  1914,  and  were  working  satisfac- 
torily, but  no  information  was  available  respecting  the  works 
at  Sosnowice,  which  were  to  have  been  started  in  the  autumn 
of  1914. 

If  10  roubles  are  accepted  as  tie  equivalent  of  £1  sterling 
the  accounts  for  1914  show  gross  receipts  of  £1,661,200  as 
compared  with  £1,371,200  in  the  preceding  year,  whilst  the 
working  e.xpen.ses  were  £804,700  and  £643,500 "in  the  two  years 
respectively.  After  deducting  general  expenses,  taxes,  loss  in 
exchange,  etc..  the  net  profits  are  returned  at  £683,800,  as 
against  £603,500  m  1913.  It  is  proposed  to  pay,  as  waa 
announced  two  or  three  months  ago,  11  per  cent,  on  the  pre- 
ference capital,  as  in  the  previous  year,  and  8  per  cent  on 
the  ordinary  shares,  as  in  1913.  Owing,  however,  to  the  situa- 
tion created  by  the  war,  it  is  proposed  to  place  the  £387,000 
requu-ed  for  the  payment  of  the  dividends  to  a  special  account 
the  period  for  the  actual  distribution  being  left  to  the  discre- 
tion of  the  directors. 


Russian  Companies. 

The  Moscow  Electric  Power  Transmission  Co.  (Electro- 
perodatscha),  in  which  the  Petrograd  Electric  Lighting  Co.  of 
1886  is  interested,  incurred  a  loss  of  £'21,000  in  1914  on  a 
share  capital  of  £600,000,,  this  being  the  second  working  year 

The  Eussian  Overland  Central  Stations  Co.  has  declared  a 
dividend  of  4  per  cent,  for  1914  on  share  capital  of  £400,000. 

The  Russian  Dynamo  Co.,  of  Moscow,  has  decided  to  pay 
4  per  cent,  on  ordinai-y  share  capital  of  £400,000  for  1914. 

The  Russian  Wireless  Telegraphy  Co.  has  resolved  to  divide 
lo  per  cent,  on  the  ordinary  capital  of  £300,000  for  1914 

The  Petrograd  Electrical  Installations  Co.,  which,  in  con- 
junction with  the  1886  company  and  the  Belgian  Co.,  supplies 
energy  in  the  Russian  capital,  has  decided  to  distribute  10  2 
per  cent,  on  share  capital  of  £1,160,000  for  1914. 

The  Riga  Tiamway  Co.  intends  to  pay  8  per  cent,  for  the 
past  year. 


Lower  Thames  Land  and  Power  Co.— The  Fimncial 

Times  states  tha^,  subject  to  the  consent  of  the  Treasury  being 
obtained  (formal  application  has  already  been  made  for  the  neoes- 
sary  sanction),  it  is  reported  that  the  County  of  London  Eleotrio 
Supply  Co.  has  decided  to  offer  to  its  share  and  debenture-holders 
an  opportunity  of  participatinpr  in  an  issue  of  debentures  relating 
to  a  new  enterprise  to  be  known  as  the  Lower  Thames  Land  Deve- 
lopment and  Power  Co..  Ltd.  The  property  to  be  owned  by  this 
concern  will  consist  of  308  acres  of  land  at  Barking,  an  option  over 
which  was  acquired  some  little  time  afro  on  what  are  regarded  aa 
favourable  terms.  Apparently  only  a  comparatively  small  pro- 
portion of  the  area  in  question  will  be  required  for  the  purposes  of 
a  (reneratinsr  station,  and  the  remainder  of  the  property  will  be 
dealt  with  by  the  new  company  In  a  manner  suitable  to  the 
general  scheme  \#hich  it  has  in  view.  The  authorised  debenture 
ifsueof  the  new  concern  is  £10i).OO0,  carrying  interest  at  fij  per 
cent.,  and  constituting  a  first  mortgage  for  25  years.  Ot  this 
total  it  is  proposed  to  offer  £80,000  for  subscription  at  par.  The 
County  of  London  Electric  Supply  Co.  will  guaranU'e  nnoondi- 
tionally  the  capital,  interest  and  sinking  fund.  Statementa 
which  have  appoarcd  in  print  to  the  effect  that  the  foregoing 
schemo  hiin  some  bearing  up  n  the  pre-war  project  for  the  oon- 
Bolidation  of  the  electric  lighting  and  power  industry  of  London 
are  believed  to  bo  erroneous. 

Our  onntemporary  in  its  issue  of  Wciinesday  states  that  the 
formation  of  the  Lower  Thames  Lund,  Jic,  Co.,  has  no  bearing  on 
electrical  enterprise.  The  oiinpany  has  been  crtwtcd  merely  for 
the  purpose  of  purchasing  and  developing  a  building  site  at  Bark- 
ing, while.  Incidentally,  a  portion  of  this  site  is  to  be  leased  to  the 
County  of  London  Co.,  who  come  into  the  matter  solely  a*  inter- 
mediaries. 
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German  Electrical  Companies. 

The  Kabclwerk  Rhei/dt  proposes  to  pay  a  dividend  of  18 
per  cent,  for  1914-15,  as  compared  with  I'i  per  cent,  in  the 
preceding  year,  and  the  Elclitrizitatswerk  ^Vesti■alcn  6  per 
cent.,  as  against  i  per  cent. 

The  Bcrgmann  EUktrizitats  Vnternehmungen,  of  DerUn— 
the  financial  organisation  of  the  Bwgniann  Electricity  Works 
C-o  which  discontinued  the  negotiation  of  fresh  business  in 
iyi.2_earnod  gross  prohts  of  £5,300  in  1914-15,  as  compafed 
with  £15,500  in  the  previous  year,  the  net  surplus  being  £441, 
as  against  i'9,500  in  1913-14.  The  debit  balance  brought  tor- 
ward  has,  consequently,  been  reduced  to  £20,700  on  a  share 
capital  of  £300,000.  ,      „,    , 

The  directors  of  the  Elektronu-faUurgische  Werkc,  of  Hot- 
rem,  A.O.,  which  compauv  was  foriued  two  years  ago  by  the 
Metal  Bank  and  the  Griesheim-Elektion  Co..  report  that  the 
year  1914  was  part  of  the  preparatoiy  lieriod.  After  setting 
aside  £1,400  for  depreciation,  the  accounts  indicate  a  w^  «t 
£a,300  for  the  year,  thus  increasing  the  debit  balance  to  £5,000 
on  an  ordinary  share  capital  of  £50,000. 

The  Brandcnhurg  Carbid  und  Elektrizttats  Werke  .4.0. ,  of 
Berlin,  in  reporting  an  increase  iu  the  gross  profits  in  1914-15, 
states  that  the  expansion  was  due  both  to  the  supply  of  elec- 
tricity and  the  production  of  carbide  in  Germany,  and  by  the 
Norsk  (Norwegian)  Elektrokemisk  Aktieselskab.  The  sales 
of  electricitv  advanced  from  4,400,000  KW.-hrs.  in  1913-14  to 
4  900  000  KW.-hrs.  last  year,  despite  the  prejudicial  effects  of 
tiie  war,  whilst  as  a  consequence  of  the  favourable  water 
conditions  the  output  of  carbide  in  1914-15  was  considerably 
greater  than  in  the  previous  year,  both  at  the  inland  works 
and  at  those  of  the  Norwegian  company,  which  was  able  to 
pay  14  per  cent,  for  1914,  as  compared  with  6  per  cent,  in 
19i3  The  gross  profits  of  the  Brandenburg  company  amounted 
to  £26.000,  as  against  £23,000,  and  the  net  profits  to  £15,000, 
a.3  contrasted  with  £9.100.  It  is  proposed  to  pay  a  dividend 
of  7  per  cent,  on  a  share  capital  of  £175,000,  this  comparing 
with  no  distribution  in  1913-14. 

The  shareholders  in  the  Deutsche  Popelawpen  A.G.,  of  Aix- 
la-ChapcUe,  have  decided  to  dissolve  the  company,  whose 
working  in  1914-15  resulted  in  a  loss  of  £8,400.  According  to 
the  report  submitted  at  the  recent  meeting,  the  fifth  year  3 
trading  closed  with  a  considerable  loss,  because  the  conditions 
of  trade  had  become  more  difficult  for  wire  lamps  in  so  far 
that  consumers  would  only  purchase  approved  wire  lamps, 
whilst  the  war  had  rendered  it  impossible  to  obtain  raw 
materials  and  trained  workers.  Tlie  directors  had  therefore 
been  compelled  to  dispose  of  the  glow  lamp  machinery',  it 
had  however,  been  possible  to  find  a  market  abroad,  although 
at  iinfavourable  prices,  for  most  of  the  so-calle<l  lamp.s  of 
second  quality,  as  they  would  have  become  worthless  it  kept 
in  stock  for  'a  long  time.  The  insulating  tube  department 
developed  down  to  the  outbreak  of  the  war  so  that  large 
profits  could  have  been  reckoned  on,  but  it  coiild  not  be  con- 
tinued owing  to  the  lack  of  raw  materials,  which  were  requisi- 
tioned by  the  military  authorities,  and  the  department  tor 
welding  materials  yielded  profits  which  were  too  small  to  be 
of  importance  to  the  undertaking  as  a  whole. 


STOCKS    AND    SHARES. 


Tuesday  Evening. 
The  brilliant  work  of  the  British  and  French  Armies 
announced  at  the  beginning  of  the  week  has  had  the  effect 
of  neutralising  the  dullness  produced  by  the  Budget,  the  Bul- 
garian uncertainties,  and  other  such  influences.  The  long- 
expected  advance  appears  to  have  stai'ted,  and  the  news 
received  on  Sunday  is  accepted  in  the  City  as  the  first  instal- 
ment of  what  are  confidently  hoped  to  be  several  chapters  of 
steady  pressure  forward.  Once  more  we  are  all  amateur 
generals;  and  the  armchair  critics  of  our  various  newspapers 
are,  for  the  time  being,  regarded  as  of  little  account. 

From  the  point  of  view  of  prices,  the  change  has  been  less 
marked  in  them  than  in  sentiment.  The  Stock  Exchange 
atmosphere  has  altered  from  dulness  and  depression  to  cheer- 
fulness and  light.  Buying  has  been  stimulated  to  aome  extent, 
but  It  is  not  surprising  that  markets  should  require  more  sup- 
ixirt  than  they  have  received  hitherto  before  they  can  go 
substantially  better.  The  American  rate  of  exchange  is  stiU, 
It  IS  evident,  giving  the  Anglo-French  Commission  a  good  deal 
of  trouble,  but  that  New  York  considers  the  issue  ot  the  loan 
as  good  as  made  is  apparent  enough  from  the  boom  whicli  is 
taking  place  in  American  rails,  and  in  securities  ot  all  Kinds 
on  that  side  ot  the  water.  TTie  shares  of  industrial  coinpames, 
in  particular,  are  soaring— electrics  with  the  rest;  and  the 
huge  amount  of  money  which  the  States  is  making  out  ot  the 
war  is  reflected  in  marked  Stock  Exchange  activity.  . 

On  this  side,  the  County  of  London  Electric  Supply  U>.  is 
offering  to  its  shareholders  and  debentme  holders  an  amount 
of  £80,000,  in  5i  per  cent.  25-year  first  mortgage  bearer  deben- 
tures, in  a  new  company  to  be  called  the  Lower  'aames  Land 
Development  &  Power  Co.,  Ltd.,  which  has  a  nominal  ca,pital 
of  £100,000,    The  County  Co.,   according  to  the  circular  m 


front  of  us,  has  exercised  its  option  for  the  purchase  of  about 
300  acres  of  land  at  Barking,  with  river  frontage,  for  the 
erection  of  a  new  power  station;  but  as  the  company  will 
require  only  %  certain  portion  of  this  land  for  generation  pur- 
poses, the  other  undertaking  has  been  formed  to  acquire  and 
develop  the  whole  property.  Ihc  debentures  are  being  offered 
at  par.  Ihe  principal  and  interest  in  the  new  concern  will 
be  guaranteed  uncoiulitionally  by  the  County  of  London  Elec- 
tric Supply  Co. ;  and  as  the  annual  amount  for  interest  and 
sinking  fund  under  the  guarantee  is  £0,550,  and  the  surplus 
pnifits  of  the  County  Co.  for  the  year  ended  December  last 
were  £106,000,  there  is  no  question  of  the  soundness  of  the 
security. 

The  electric  lighting  market  is  comatose.  Metropolitans 
have  gone  back  to  2i,  a  fall  of  i,  but  County  preference  retain 
their  rise  of  last  week,  and  other  shares  in  the  market  are 
just  steady.  Little  trade  is  being  done  in  any  of  the  shares. 
In  tlie  telegraph  section,  a  fall  of  10  points  in  ludo-Europeans 
has  dropped  the  price  to  40.  Shares  changed  hands  as  low 
as  34i  about  a  week  ago,  but  these  apparently  have  been 
taken  by  purchasers  at  39J  and  40;  so  that,  incidentally,  it 
might  be  assumed  that  somebody  made  a  handsome  profit. 
The  purchaser,  however,  might  quite  fairly  retort  that  he 
was  taking  a  big  risk  in  buying  the  shares  at  all,  inasmuch 
as  the  immediate  future  of  the  company,  from  the  dividend 
point  of  view,  is  somewhat  undecided.  Supposing  the  current 
dividend  to  be  maintained,  however,  the  yield  on  the  money 
comes  to  8i  per  cent,  at  40,  from  which  it  is  obvious  that 
plenty  of  margin  exists  for  a  reduction  in  the  rate  distributed 
at  present.  Westerns  are  better  at  12;  Eastern  Extensions 
and  Eastern  Telegraph  ordinary  have  both  hardened  a  trifle. 

The  fact  of  the  income-tax  being  raised  to  3s.  6d.  cannot 
fail  to  direct  attention  to  the  companies  which  pay  their 
dividends  free  of  tax.  This  practice  is  followed  by  various 
telegraph  companies,  as  indicated  in  our  lists,  but  there  ia 
nothing  to  guarantee,  of  course,  that  in  any  half-year  all  the 
companies,  or  any  one  of  them,  may  not  depart  fi'om  their 
present  method,  and  in  future  send  out  their  dividends  less 
tax.  It  is  often  asked  why  all  companies  do  not  pay  their 
dividends  tax  free,  but  very  little  consideration  suffices  to 
show  that  there  are  several  .sound  reasons  against  their  doing 
so.  The  one  which  tells  probably  more  than  the  rest,  how- 
ever, is  that  a  company  can  pay  a  higher  rate  less  tax  than 
it  can  if  it  declares  its  dividend  free ;  and  with  the  tax  on  un- 
earned incomes  standing  at  3s.  6d.  in  the  £1,  5  per  cent,  free 
of  tax,  to  take  an  example,  is  equal  to  practically  6  per  cent, 
gro.ss.  .And  it  cannot  be  gainsaid  that  0  per  cent,  does  look 
better  than  5  per  cent.,  although  actually  the  result  may  be 
the  same  if  the  dividends  are  paid  gross  and  net  respectively. 
Tlie  Home  Railway  market  is  taking  a  turn  for  the  better 
on  the  whole,  but  Electrics  are  weak,  and  further  falls  have 
occurred  in  Metropolitans,  in  Districts  and  in  I^ncierground 
Electric  "A"  shares,  while  the  income  bonds  of  the  last- 
named  company  remain  about  71.  The  market  is  regaining  a 
little  of  the  confidence  that  was  handled  so  roughly  by  the 
threatened  coal  strike  and  railway  trouble,  but  investors  are 
not  keen  on  putting  money  into  these  securities  now.  It  is 
possible  there  will,  be  a  further  reduction  in  prices  before  the 
Home  Railway  market  really  arrives  at  something  like  a  steady 
level. 

The  question  of  Excess  Profits  Tax  has  raised  a  storm  of  doubt 
and  discussion  in  business  circles.  Those  who  have  most  closely 
studied  Mr.  McKenna's  speeches  are  at  one  in  declaring  their 
inability  to  elucidate  the  knotty  points.  The  text  of  the 
Finance  Bill,  when  it  appears,  wiU  probably  throw  light  upon 
the  subject.  Various  companies  connected  with  the  electrical 
industi-y  are  expected  to  come  within  the  clause;  and  while 
it  may  make  a  considerable  difference  to  those  concerns  which 
have  been  doing  well  out  of  the  war,  it  may  also  affect  others, 
the  profits  in  which  have  risen,  although  for  causes  entirely 
remove*!  from  the  all-prevailing  factor. 

Manufacturing  shares  in  the  electric  market  are  somewhat' 
irregular  in  price.  Edison  &  Swans  have  fallen  to  half-a- 
sovereign ;  India-Rubber  shares  weakened  to  8,  a  drop  of  i ; 
and  Henleys  at  12J  show  a  fall  of  £1.  Allowing  for  the  fact 
that  the  dividend  on  Henleys  is  paid  free  of  tax  at  present, 
the  yield  at  V2i  is  the  substantial  one  of  £9  2s.  per  cent,  on 
the  money.  ,     ,     .  r    ■  ^, 

For  the  time  being,  we  leave  our  calculations  of  yield  prac- 
tically unchanged,  because  they  are  worked  out  on  the  con- 
venient basis  of  an  income  tax  of  2s.  6d.  in  the  £,  and  for 
the  calendar  year  January  1st  to  December  31st,  1915,  the 
rate  actually  comes  to  2s,  8d.  in  the  £  in  the  great  majority- 
One  of  the  features  of  the  last  day  or  two  is  a  meteoric  rise 
in  .American  Marconis,  which  lifted  the  price  from  15s,  to 
19s.  6d.  The  buying  emanated  mostly  from  the  United  States, 
and  was  confined  to  these  particular  shares,  the  parent 
Marconis  and  Canadian  Marconis  failing  to  obtain  any  benefit 
from  the  jump  in  Americans.  It  is  freely  stated  that  the 
i^merican  Marconi  Co.  is  doing  extremely  well,  and,  m  addi- 
tion there  is  a  New  York  boom,  already  refeiTed  to,  in  the 
shares  of  nearly  all  the  railroad  and  industrial  companies. 

The  armament  m.irket  is  ftnn.  on  an  excellent  report  pub- 
lished bv  the  Birmingham  Small  Arms  Co.  Rubber  shares, 
after  being  a  dull  spot,  have  taken  a  turn  for  the  better. 
Business  in  both  sections,  however,  is  meagre.  There  is  some 
improvement  amongst  copper  shares,  in  consequence  ot  the 
demand  from  America,  but  base  metal  issues  on  the  whole 
continue  to  show  heaviness. 
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SHARE    LIST  OF  ELECTRICAL  COMPANIES. 


MARKET     QUOTATIONS. 


HOHS    BLBOTBIOIIY   OoUPAIflES, 

Price 
Dividend,     Sept.  28,    1 

19U.  1016. 

BtomptoD  Ordinary       10  7 J 

do.        7  per  cent.  Prel 7  7| 

Charing  Oroes  Ordinary           . .        . .        6  S| 

do.       do.       do.    ii  Prel.         . .        4)  3: 

do.       do.  Olty  Prel *i  B^ 

do.    4  Deb 4  8D 

Chelsea       5  4^ 

do.    4i  Deb H  68 

City  of  London 9  12;^ 

do.        do.    6  per  cent.  Prel.      ..6  10| 

do.       do.    6  Deb 6  100 

do.       do.    4iDeb 4)  86 

County  of  London          7  lOi 

do.        do.       6  per  cent.  Piel.  . .        6  lOJ 

do,       do.        iBt  Deb ii  90 

do.       do.       2nd  Deb 4}  86 

Kensington  Ordinary 9  6} 

London  Electric 4  19 

do.       do.    6  per  cent.  Prel.      . .        6  4| 

do.        do.    4  Deb 4  80 

Metropolitan         8i  2} 

do,           ii  per  oent.  Prel.         . .        4|  8| 

do.           41  Deb il  80 

do.            BiDeb 8i  70 

8t.  James' and  Fall  Mall         ..        ..10  63 

do.     do.     do.     7  per  cent.  Prel,       7  6| 

do.     do.     do.    BiDeb 8)  70 

Sooth  London       6  2i 

Sonth  Metropolitan  Prel 7  li^ 

Westminster  Ordinary 9  63 

do.           4iFreI 4)  4^ 

TELIQ&Af  H8  ARC  TELBFHORSS. 

Anglo-Am.  Tel.  Prel 6  98} 

do.             Del H  S2 

Chile  Telephone 8  6) 

Cuba  Bab.  Ord 6  8 

do.        Prel 10  16 

Eastern  BsteDsion          7  12 

do.                4  Deb 4  80 

Eastern  Tel.  Ord 7  116 

do.           Si  Prel 8i  68 

do.           4  Deb 4  80 

Globe  Tel.  and  T.  Ord 6  9J 

do.               Prel 6  Sj 

Ql.  Northern  Tel 92  83 

Indo-Earopean IS  40 

Marooni       10  12 

New  Tork  Tel.  4) 4i  99 

Oriental  Telephone  Ord 10  1^ 

do.                  Prel 6  l| 

Tel.  Egypt  Deb 4i  80 

United  R.  Plate  Tel 8  6k 

do.                  Prel 6  il 

West  India  and  Pan 1  l| 

Western  Telegraph        7  12 

do,              4  Deb 4  80 

HoMi  Bajols. 

Central  London,  Ord.  Assented        . ,        4  70 

Metropolitan         1}  28 

do.            District Nil  13i 

Undergroand  Electric  Ordinary       ,.  Nil  U 

do,              do.      "A"    ..        ..  Nil  6/6d. 

do.             do.     Income         ..6  71 
FoBiiSR  Tbams,  &o, 

Aoglo-Arg.  Trams,  First  Pref,          . .       6i  3} 

do.              2nd  Prel 6j  BJ 

do.              4  Deb 4  73 

do.              H  Deb 4)  72 

do.              6  Deb 6  74 

Bra      Tractions 8^  49 

Bombay  Electric  Prel 6  101 

do.             4iDeb 4i  87 

Mexico  Trams Nil  83 

do.           6  per  oent.  Bonds       . .  —  40 

do.           6  per  cent.  Bonds      . .  —  66 

Mexican  Ligbt  Common         ..        ..  Nil  36 

do.              Pref Nil  80 

do.             1st  Bonds       ..        ..  —  40 

Adelaide  Bap.  6  per  cent.  Prel,         . .        6  6 

do,          6  Deb 6  88 

MAMTTTAOTUBnia    OOHPAHIBB. 

Babcock  &  Wilcox          14  2A 

British  Aluminium  Ord.           ..         ..  6  iX 

do.               Prel 6  18/8 

British  Insulated  Ord 16  109 

do.           Prel 6  Cj 

Brtilsh  Westioghoase  Prel 7i  83/- 

do.       4  Deb 4  70 

do.       6  p.  lien         6  101 

Callenders 16  11 

do.       6  Prel 6  4i 

do.       4i  Deo 4|  92 

Castner-Kollner IE  61/- 

EdUon  «  Swan,  £8  pd Nil  10/- 

do.      do.      lullypald        ..        ..Nil  I 

do.      do.      4  Deb 4  68 

do.      do.      6%  Deb 6  60 

Electric  Construction 8  18/- 

do.             do.         Prel 7  19/- 

Gen.  Elec.  Prol 6  9) 

Henley         20  lij 

do.      4*  Prol 4*  4i 

do.       4)  Deb 4i  93 

India-Rubbor        6  8 

Telegraph  Oon 90  81 

*  AJlonanc*  made  tor  dlTidonds  being  paid  Iree  ol 


-   ! 

Inooma-I 


£6  18 
4  16 
6  18 
6    0 


6  19 
6  14 
6  18 


-i 

6    6 

n 

6  IB 

4 

+  i 

•6  13 

4 

5    0 

n 

•fi 

»6  18 

0 

6  16    2 

7  2  10 

5  17     1 

6  3    0 


7  1  3 
6  9  2 
9  1  10 
6  14  4 
6  19  0 
6  16  4 
6  11  8 
4  17  8 
4  18    e 

Nil 

Nil 


C'oiint.v  of  IMirham  Electrical  Power  Distrihiitioii 

Co.,  Ltd. — A  flDancial  Oijntemporary  states  that  the  direotora  have 
decided  not  to  declare  an  interim  dividend  on  the  preference  eharea. 

Laiicasliire  Hynaino  and  Motor  Co.,  Ltd. — Interim 

dividend  at  the  rate  of  (i   per  cent,  per  annum  (3  jier  oent.  »otual), 
the  same  aa  a  year  ajro. — Timm, 


It  ehonid  be  remembered,  in  making  use  of  the  fii^ures  appearing 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general, 
and  they  may  vary  according  to  quantities  and  other  citcumetances. 


Wednesday, 

September  29tla. 

CHEMICALS,  *0. 

Latest 
Price. 

Pottnlghl'B 
(no.  or  Deo, 

m  Aold,  Uydroohlorla         ..       .. 

per  owl. 

a     »     Nltrlo 

„ 

a     „     Oxalic            

per  lb. 

!/• 

a     „      Bulpburto 

per  owt. 

a  Ammoniac  Sal        

a  Ammonia,  Muriate  (large  crystal)  per  ton 

£44 

£1  inc. 

a  Bleaching  powder 

^ 

a  Bisulphide  ol  Carbon 

^ 

a  Borax 

^ 

£23 

a  Copper  Sulphate 

„ 

£28 

a  Lead,  Nitrate         

„ 

a      „      White  Bngar 

^ 

a      „      Peroxide 

^ 

e  Methylated  Spirit 

per  gal, 

a  Potassium,  Bichromate,  in  casks 

per  lb. 

ejd. 

a  Potash,  Caustic  (88/90  %) 

per  ton 

a        n       Chlorate 

per  lb, 

l/4§ 

a        „       Perchlorate 

„ 

1/6 

a  Potassium,  Cyanide  (98/100  %) .. 

^ 

Nom. 

(lor  mining  purposes  only) 

a  Shellac         

per  cwt. 

65/- 

a  Sulphate  ol  Magnesia     . . 

per  ton 

a  Sulphur,  Sublimed  Flowers      . . 

^ 

£li  10 

■        „        Eeoovered 

£8 

a        „         Lump 

^ 

£8  10 

a  Soda,  Oanstio  (white  T0(73  %)   . . 

a      H     Chlorate        

per  lb. 

i/3j 

id.  inc. 

a      „     Crystals         

a  Bedlam  Bichromate,  oaeki 

per  ton 

46/. 

per  lb. 

6id. 

}d.  inc. 

METALS,  i,o. 

b  Alnmlnlom  Ingots,  in  ton  lots  . . 

per  Ion 

b          m          Wire,  in  ton  lots! 

(1  to  14  B.W.G.) ; 

M 

b          H          Sheet,  in  ton  lots  .. 
»  Babbitt's  metal  ingots     . . 

c  Brass  (rolled  metal  3*  to  13*  basis) 

per  lb. 

1/03   to    1/1 
1/0|  to  1/1 

c      „     Tubes  (soUd  drawn) 

^ 

c      n     wire,  basis 

^ 

1/li  to  1/lJ 

c  Copper  Tubes  (solid  drawn) 

^ 

1/1  to  1/li 

(       H       Bars  (best  selected) 

per  ton 

£S6 

£2  dec. 

r      H      Sheet         

^ 

£96 

£2  dec. 

t        n       Bod 

£96 

£i  dec. 

<t       H      (Electrolytic)  Bars 

^ 

£88 

£5  inc. 

d       „                  „           Sheets     .. 

^ 

£106 

£6  inc. 

d       H                H           Rods 

^ 

£95 

£6  inc. 

tf       „                  „           B.C.  Wire 

pet  lb. 

lljd. 

^.  inc. 

/  Ebonite  Bod           

8/- 

/       H        Sheet         

2/6 

B  German  Silver  Wire        ..        ., 

1/10 

A  Gutta-percha,  fine 

^ 

6/10 

A  India-rubber,  Para  fine  ..        .. 

9/4i 

}d.  dee. 

/  Iron  Pig  (Cleveland  warrants)  .. 

pet  ton 

64/10 

;     „    Wire,  galv.  No.  8,  P,0.  qnal. 

^ 

£26 

r  Lead,  English  Pig 

^ 

£35 

£1  inc. 

g  Mercory        

per  hot, 

£16  6  to  £16  7  6 

e  Mica  (In  original  oases)  small  . . 

per  Ibi 

6d.  to  3/- 

2d.  10  6d.  in. 

e     H                n            n      medlom 

^ 

B/6  to  6/- 

Sd.  to  1/-  in. 

a     H               H           H      large   .. 

„ 

7/6  to  14/-  4  up. 

1/-  to  8/6  in. 

o  Nickel,  sheet,  wire,  &c 

„ 

Nom. 

p  Phosphor  Bronse,  plain  castings 

^ 

«         „            H    rolled  bars  ft  rods 

^ 

»         H           H  rolled  strip  &  sheet 
0  Platlnam      

„ 

per  01, 

6/.  inc. 

d  Slllclom  Bronte  Wire 

per  lb. 

1/3 

r  Steel,  Magnet,  In  bars     ,. 

per  ton 

£85 

C  Tin,  Block  (English) 

£163  to  £161 

n    „     Wire,  Nos.  1  to  18    .. 
«  White  Antl-lriclion  Metals 

per  lb. 

2/7 

pet  lOD 

k  Zino,  Sh't  (Vleille  Montagne  bnd.) 

" 

Nom. 

Quotations  supplied  by— 


a  O.  Boor  &  Co. 

b  The  British  Alumlninm  Co.,  Ltd. 

c  ThOB.  Bolton  &  Sons,  Ltd. 

d  Frederick  Smith  A  Co. 

e  F.  Wiggins  4  Sons. 

/  India-Kubber,  Gutta-Percha   and 

Telegraph  Works  Co.,  Ltd. 
t  James  Si  Shakspeare. 


A  Edward  Till  A  Co. 

/  Boiling  «&  Lowe. 

k  Morris  Ashby,  Ltd. 

/  Richard  Johnson  Jt  Nephew,  Ll 

n  P.  Ormiston  &  Sons. 

o  Johnson,  Matthey  ft  Co.,  Ltd. 

p 

r  W.  F.  Dennis  ft  Co. 


Wiiiuipcji'    Electric    Railway    Co.  —  A  dividend  of 

2J  per  cent,  for  the  quarter  ending  September  HOth,  191.'),  beiag  at 
the  rate  of  10  per  cent,  per  annum,  is  announced. 

Madras    Klcctric    Traimva.v.s    (IftOi).    I,td.  —  The 

directors  have  declared  an  interim  dividend  at  the  rate  of  6  p.r 
cent,  on  the  preference  shares. 

lilobe  Telejrraiili  and  Trust  Co.,  Ltd.— 'I'iie  directors 

have  declared  a  fir«t  interim  dividend  of  28.  per  share,  free  of 
income-tax,  on  the  ordinary  shares. 

kaliroorlie  Electric  I'ower  and  lii^htinit-  Corpora- 

tlon,  Ltd. — A  dividend  on  the  preference  ehare3  at  the  rate  of 
4  per  cent,  per  annum  for  the  six  months  ending  30th  Inst,  haa 
been  declared. 

Kns.sia. — 'I'he  Uielostock  (^liiissia)  IClectrical  Co..  capital 
2,000,000  roubles,  made  a  profit  in  its  second  CI 91 4)  working  year 
of  1H2,067  roubles  :  19U,UU0  roubles  (or  r>  per  cent.)  will  be  distri- 
buted in  dividend. 
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THE    PROBLEM    OP    THE    "POINT-FIVE 
TARIFF. 


[COJOHTNICATED.] 

The  "point-five"  tariff— officially  defined  as  any  scheme 
under  which  energy  for  heating  and  cooking  is  obtained  at 
0'5d.  per  KW.-hour,  with  or  without  a  preliminary  fixed 
charge — has  undoubtedly  come  to  stay.  The  number  of 
"  point-five "  supply  areas  increases  steadily,  the  heating 
and  cooking  connections  therein  increase  rapidly,  and  it 
seems  no  over-statement  of  the  case  to  say  that  really  impor- 
tant development  in  domestic  heating  and  cooking  depends 
on  energy  being  available  at  O^Sd.  per  unit  (or  less).  The 
important  point  is  to  have  a  cheap  rate  for  actual  consump- 
tion ;  this  is  an  invaluable  asset  to  canvassers,  and  eliminates 
consumers'  dissatisfaction  due  to  high  bills  caused  by  cur- 
rent wastage  which,  in  the  form  it  usually  takes,  is  not 
expensive  to  the  supply  station. 

One  may  safely  look  forward  to  the  number  of  "  point- 
five  "  undertakings  being  very  materially  increased  in  the 
near  future  (for  domestic  heating  and  cooking  apparatus 
seems  at  last  to  be  emerging  on  a  commercially  and  techni- 
cally satisfactory  basis),  and  it  is,  therefore,  worth  while 
paying  attention  to  the  fixed  charge  which  supplements  the 
hd.  a  unit  tariff.  The  ideal  arrangement  would  naturally 
be  to  supply  all  energy  at  a  single  flat  rat«,  and  there 
is  no  reason  why  this  should  not  be  approached  as  station 
load  factors  increase.  It  seems  quite  certain,  however,  that 
a  uniform  flat  rate  can  only  be  justified  by  practically 
a  100  per  cent,  station  load  factor,  since  no  improvement  in 
storage  cells  can  make  storage  of  electrical  energy  as  simple, 
cheap,  and  efficient  as  the  purely  mechanical  storage  of  gas 
in  gasometers.  In  this  respect,  gas  supply  engineers  have  a 
very  material  advantage  over  electricity  canvassers,  who 
find  it  a  perplexing  task  to  explain  to  the  lay  mind  why 
current  for  power  should  cost  so  much  less  than  current  for 
lighting. 

However,  the  fact  remains  that  for  the  present  a  charge 
of  ^d.  per  unit  consumed  for  heating  and  cooking  must 
in  practically  every  case  be  supplemented  by  a  fixed  charge. 
To  levy  this  indirectly,  by  stipulating  that  so  many  lamps  be 
installed  and  operated  on  the  ordinary  lighting  tariff,  requires 
duplex  wiring,  and  at  once  rouses  the  consumer's  suspicion 
that  he  is  being  badly  "  done  "  on  the  lighting  units.  As  a 
matter  of  fact,  there  is  a  very  excellent  reason  for  selling 
current  at  different  rates  at  different  times  of  day,  but  if 
this  be  applied  to  the  cooking  supply,  it  makes  cooking 
very  dear  between  certain  hours,  and,  in  the  aggregate,  it  is 
unwise  to  use  this  system. 

The  best  compromise  —for  a.  compromise  is  imperative, 
with  the  cost  of  generation  varying  from  hour  to  hour,  and 
relatively  negligible  storage  provided — is  to  supply  energy 
for  all  domestic  purposes  at  a  flat  rate  of  ^d.,  covering  all 
capital  expenses  and  the  extra  cost  of  peak  supply  by  a  fixed 
charge  ;  the  consumer  is  then  no  longer  perplexed  by 
variations  in  the  price  paid  for  a  given  amount  of  a  given 
commodity — he  obtains  current  for  all  purposes  at  a  uniform 
and  very  low  rate,  and  if  his  cook  leaves  the  stove  switches 
"  on  "  an  hour  or  so  longer  than  she  need  do,  the  cost  of 
the  extra  energy  consumed  is  not  a  serious  item. 

So  far,  so  good  ;  but  it  is  in  the  determination  of  the  fixed 
charge  that  diflBcnlties  appear.  The  majority  of  existing 
"point  five"  undertakings  assess  fixed  charges  on  the  basis  of 
rateable  value,  and  it  would  seem  that  there  is  considerable 
risk  of  this  becoming  standard  practice.  The  writer  cannot 
believe  it  is  desirable  that  this  should  happen,  and  in  the 
following  paragraphs  are  set  out  arguments  which  seem  to 
him  deserving  of  close  consideration,  as  well  as  figures  and 
carves,  which  appear  to  demonstrate  conclusively  that  the 
rateable  value  basis  is  not  equitable. 

The  most  tempting  feature  of  the  rateable  value  tariflF, 
from  the  central  station  point  of  view,  is  its  simplicity.  All 
houses  have  their  rateable  values  assessed,  and  it  is  only 
necessary  to  take  a  certain  percentage  thereof,  and  charge  all 
units  at  id.,  and  the  job  is  done.  The  fundamental 
assumption  is  that  rateable  value  is  a  reasonably  accurate 
measure  of  the  electricity-consuming  capacity  of  private 
premises,  and  the  fundamental  weakness  of  the  system  is 
that  it  is  not  necessarily  or  even  generally  anything  of  the 


kind.  In  a  particular  row  of  houses  under  the  writer's 
observation,  all  rated  at  the  same  value,  one  is  occupied  by 
a  family  keeping  two  servants,  and  holding  frequent  parties, 
during  which  every  room  in  the  house  is  brilliantly  lighted. 
The  next  house  is  occupied  by  a  quiet  and  smaller  family, 
burning  about  one-third  the  number  of  lights  used  by  their 
neighbours.  The  next  house  is  a  boarding  establishment, 
and  the  next  again  is  occupied  by  eccentric  persons  of  the 
daylight-saving  persuasion.  And  so  it  goes  on  along  the 
street  in  question,  and,  broadly,  the  writer  ventures  to 
suggest,  all  over  any  town. 

The  object  and  tendency  of  any  "  fixed-charge-plus-small- 
unit-charge  "  system  is  to  encourage  liberal  use  of  electricity 
by  all  persons,  but  it  cannot  be  ignored  that  houses  of  similar 
size  and  quality  shelter  families  of  very  different  sizes  and 
habits,  and,  in  fact,  that  rateable  value  bears  neither 
theoretical  nor  actual  relationship  to  the  current  consump- 
tion of  a  household. 

Concrete  support  for  this  contention  is  to  be  found  in  fig.  1, 
which  presents  graphically  some  data  included  in  the  latest 
report  of  the  working  of  "point-five"  tariffs  in  conjunction 
with  rateable-value  fixed  charges.  These  statistics,  presented 
by  Messrs.  Blackman  and  Roles  at  the  recent  I.M.E.A. 
meeting,  show  the  average  units  used  per  consumer  daring 
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Fig.  1.— Showing  Avebage  Units  per  Annum  in  Houses  of 
Different  "E.V." 

a  period  of  12  months  by  consumers  having  rateable  values 
between  £10  and  £20  ;  £20  and  £30,  and  so  on.  In 
plotting  the  data  it  has  been  assumed  that  the  average 
rateable  values  of  the  several  groups  are  £  1 5,  £25,  &c.  This 
assumption  and  the  fact  that  different  numbers  of  con- 
sumers are  included  in  obtaining  the  averages  for  the 
various  groups  doubtless  affects  the  absolute  accuracy  of 
the  curves,  but  the  latter  show  that  although  there  is  a 
natural  tendency  for  consumption  to  increase  with  rateable 
value,  the  increase  is  by  no  means  smoothly  progressive  nor 
is  there  a  reasonably  constant  ratio  between  the  consumption 
in  houses  rated  at,  say,  £25  and  £55.     For  instance  : — 

Ratio  Units  peb  Annum  peb  Consumer  in  Houses 
Rated  £55  :  £25. 


1.  Birnes       

...     26      5.  Sunderland     ... 

...     1-6 

2.  Blackpool         •    .. 

...     2'3      6.  Worcester 

...     1-6 

3.  Bradford 

...     19      7.  Wrexham 

...     28 

4.  Carlisle     

...     065 

The  nnmerals  correspond  to  those  on  the  various  carve  sheets. 

Though,  as  mentioned,  some  part  of  the  disparity  between 
these  figures  may  be  due  to  the  different  number  of  cases 
averaged  in  various  groups,  that  only  goes  to  show  that  the 
rateable  value  in  individual  cases  is  a  very  poor  index  of 
current  consumption.  Whereas  in  Sunderland  the  rateable 
value  percentage  charge  is  increased  as  rateable  value 
increases  (from  10  per  cent,  between  £15  and  £30  to 
15  per  cent,  over  £70),  the  charge  in  Blackpool  is  normally 
12^  per  cent,  on  assessment,  and  is  reduced  to  10  per  cent, 
on  houses  rated  over  £100. 

In  any  event,  if  a  different  percentage  of  R.V.  is  to  be 
charged  in  the  case  of  different  sized  houses  (as  seems 
desirable),  and  if  allowance  is  to  be  made  for  the  effect  of 
specially  large  or  small  gardens  on  rateable  value  (as  seems 
essential),  the  R.V.  tariff  at  once  loses  its  merits  of  sim- 
plicity and  power  of  being  easily  understood  by  the  layman. 

The  method  generally  employed  (at  the  time  of  initiating 
the  new  tariff)  in  determining  the  percentage  of  rateable 
value  to  be  taken  as  the  fixed  charge,  is  to  analyse  previous 
accounts,  and  see  what  percentage  of  rateable  value  will,  in 
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conjunction  with  id.  per  unit,  give  the  same  revenue  from 
lighting  as  the  previous  flat  rat«  (say,  4d.  a  unit).  This 
amounts  to  securing  the  station's  revenue  and  supplying  all 
additional  units  at  Id.  It  is  a  simple,  if  tedious,  method  of 
arriving  at  a  suitable  averagi'  percentage  on  rateable  value, 
but  there  is  nothing  to  secure  (1)  that  this  percentage  will 
not  be  far  wide  of  the  mark  in  individual  cases ;  and  (2) 
that  the  percentage  decided  by  reference  to  previous  accounts 
will  be  at  all  suitable  under  the  new  conditions  which  it  is 
desired  to  bring  about  by  the  new  tariff. 

Generally  the  percentage  charge  is  10,  12i  or  15  per 
cent,  on  rateable  value,  but  it  makes  a  considerable  differ- 
ence to  consumers,  and  so,  ultimately,  to  the  station's  pros- 
pects, which  percentage  is  adopted.  To  illustrate  this,  fig.  2 
has  been  prepared.  As  a  reasonable  basis  (averaging  the 
general  tendency  of  the  curves  in  fig.  1),  let  us  assume  the 
following  average  annual  consumptions  for  houses  rated  as 
below  :  — 

R.V.  Units.  R.V.  Units. 

*15        600  £4.5        1,400 

25        760  55        1,800 

35       1,000  65        2,200 

Then,  with  all  units  at  ^d.  and  fixed  charges  of  10,  \i\ 
and  15  per  cent,  in  turn  on  rateable  value,  the  average  cost 
per  unit  varies  as  shown  in  fig.  2.  In  this  case  '2\  per 
cent,  on  rateable  value  corresponds  to  about  0-2i.  per  unit 


Fig.  2. — Effect  of  "  R.V."  Charge  on  Mean  Peice  peb  Unit. 

difference  in  mean  price  per  unit,  and  hence  to  about  lOs. 
per  annum  on  the  bill  for  a  £15  house  and  £2  per  annum 
on  the  bill  for  a  £65  house.  This  difference  in  bill— which 
may  easily  arise  due  to  (1)  erroneous  assumption  of  rateable 
value  percentage  applying  to  old  conditions  ;  (2)  inapplic- 
ability of  assumption  to  new  conditions ;  or  (3)  variations 
in  percentage  rateable  value  properly  applying  to  houses  of 
different  R.V. — is  here  about  13  per  cent,  on  the  total 
amount,  and  in  the  long  run  cannot  but  tell  against  the 
station's  financial  position  or  against  the  development  of 
supply  (according  as  the  difference  is  in  immediate  favour 
of  the  consumer  or  the  station). 

{To  he  concluded.') 


PREFERENTIAL    RATES    FOR    EXPORTS. 


Bt    frank    BROA.DBENT. 


Whethkr  we  label  ourselves  and  each  other  Liberal,  Con- 
servative or  Radical,  the  fact  remains  that  the  human  mind 
is  inherently  Conservative,  and  resists  to  the  uttermost  a 
change  of  opinion.  It  takes  an  earthquake  or  a  world-war 
to  shake  it  out  of  itself,  and  hence  we  find  ourselves  to-day 
calmly  thinking  things  which  a  couple  of  years  ago  we 
should  have  considered  almost  sacrilegious.  When  we  find 
erstwhile  Free  Traders  of  the  staunchest  type  cheerfully 
welcoming  a  'd'i-i  per  cent,  import  duty  on  motor-cars,  for 
example,  we  need  not  fear  t<j  ventilate  the  subject  of 
preferential  rates  for  exported  articles. 

To  have  suggested,  say,  a  couple  of  years  ago,  that 
electrical  manufacturers  should,  as  a  definite  policy,  adopt  a 
system  of  preferential  rates  for  exported  goods,  charging 
lower  rates  to  the  overseas  purchaser  than  to  the  home 
buyer,  would  have  raised  such  cries  as  "  German  methods," 
"dumping,"  and  the  like,  and  it  would  have  been  argued 
that  tlie  home  consumer  must  neccpsarily  be  saddled  with 
the  losses  on  the  export  trade.  It  has,  in  fact,  been  seriously 
and  consistently  argued  that  this  is  the  normal  condition 
of  affairs  in  such  countries  as  (icrmany  and  America. 

But  electrical  engineers  who  have  raised  the  formulation 
of  preferential  tariffs  for  electricity  supply  almost  to  the 
dignity  of  a  fine  art,  should  have  no  difficulty  in  applying 
the  system  in  one  or  other  of  its  many  modifications  to  the 


export  or  any  other  department  of  the  electrical  industry. 
The  argument  that,  under  a  preferential  tariff,  the  home 
consumer  pays  for  the  losses  on  overseas  trade,  is  practically 
the  same  as  that  of  the  lighting  consumer  who  protests  that 
he  bears  the  losses  on  the  sale  of  cheap  units  to  the  power 
consumer.  This  argument,  based  as  it  is  upon  the  false 
assumption  that  all  units  generated  have  an  equal  value, 
does  not  at  this  time  of  day  call  for  serious  treatment.  The 
justification  of  the  policy  lies  in  the  fact  that  the  develop- 
ment of  the  power  load  has  resulted  in  a  general  lowering 
of  lighting  rates  due  to  the  all  round  reduction  in  standing 
charges  per  unit  sold. 

Having  accepted  and  approved  of  the  principle  of  differen- 
tiation when  applied  to  the  supply  of  electricity,  we  cannot 
logically  object  to  it  when  applied  to  the  supply  of  any 
other  electrical  commodity.  We  are  therefore  justified, 
from  a  business  point  of  view,  in  regarding  the  home  trader 
as  the  lighting  consumer,  and  the  overseas  trader  as  the 
power  consumer,  and  just  as  a  discriminating  tariff  policy 
has  resulted  in  an  enormous  increase  in  the  electric  supply 
business  and  a  lowering  of  costs  all  round,  so  we  may  assume 
that  if  scientifically  adapted  it  should  have  a  similar  effect 
in  manufacturing  industries  generally,  and  help  towards 
securing  a  very  much  larger  share  of  the  export  trade  than 
we  have  hitherto  enjoyed. 

In  addition,  however,  to  costs  of  manufacture,  there  are, 
in  dealing  with  export  matters,  the  questions  of  railway 
charges  and  freight  to  consider  ;  but  it  should  not  be 
impossible  to  apply  some  modification  of  the  system  of 
electricity  supply  tariffs  even  to  these. 

We  have  a  system  of  charging  known  as  the  "  tele- 
phone "  system,  which  might  be  just  as  accurately  described 
as  the  parcel-post  system.  In  the  latter,  according  to  the 
new  Budget,  we  shall  pay  4d.  a  lb.  for  the  first  lb.  and  Id. 
for  each  additional  lb.  carried.  This  is  not  quite  the  best 
statement  of  the  method  of  charging,  which  is  more  accu- 
rately expressed  by  saying  that  the  rate  of  charge  is  Id. 
psr  lb.,  plus  3d.  per  package  for  standing  charges.  The 
bulk  of  the  parcels  for  long-distance  transmission  are  carried 
by  the  railway  companies,  the  short  distances  being  dealt 
with  by  the  P.O.  motor  vans.  The  average  price  paid  by 
the  general  public  for  small  packages  carried  on  the  rail- 
ways and  delivered  to  their  destination  is  approximately  Id. 
per  lb.  for  any  distance  within  the  United  Kingdom. 
Presumably  it  pays  the  railway  companies. 

There  is  no  hard-and-fast  rate  for  goods  traffic,  the  price 
depending  upon  the  character  and  quantity  of  the  goods, 
and  the  distance  to  be  covered  ;  but  it  should  be  possible 
for  an  association  of  manufacturers —the  B.E. .4. M. A.,  for 
example — who  could  guarantee  a  minimum  amount  of  traffic 
per  annum,  to  secure  much  better  rates  than  those  at  present 
in  vogue.  By  a  system  of  co-operation  it  might  be  possible 
for  the  manufacturers  in  certain  areas  to  fill  a  certain  number 
of  truckloads  for  each  outgoing  steamer  from  the  nearest 
port,  and  in  this  way  get  rates  for  truckloads  instead  of  rates 
per  cwt.  or  per  ton.  Then  a  sliding  scale  of  discounts 
depending  on  the  quantity  shipped  per  annum  might  be 
arranged,  the  quantity  being  the  aggregate  of  the  individual 
shipments  of  the  members  of  the  group. 

The  question  of  freight  is  more  difficult,  because  lines  of 
steamers  to  various  foreign  ports  are  controlled  by  certain 
combinations  of  shipownei  s  who,  in  the  absence  of  any  com- 
petition, are  in  a  position  to  make  their  own  terms. 
Moreover,  the  rates  vary  with  the  demand  for  ships.  There 
is  certainly  scope  for  improvement  from  the  exporter's  point 
of  view,  but  as  the  method  of  charging  is  practically 
standardised  throughout  the  world,  it  would  need  a  world- 
wide movement  among  shippers  to  secure  any  improvement. 
That  better  terms  <(tii  be  obtained  is  proved  by  the  success 
of  the  (iovernment  in  connection  with  the  meat  contracts. 
To  illustrate  one  only  of  the  disadvantages  under  which  the 
exporter  labours,  take  the  case  of  a  manufacturer  who 
exports  motors  and  arc  liiinps  to  the  Colonies,  say,  Australia. 
Four  arc  lumps,  with  their  globes,  weighing,  say,  IJ,  cwt., 
including  cases,  would  measure  about  00  cb.  ft.,  and  would, 
therefore,  on  a  measurement  basis,  be  charged  for  as  if  they 
weighed  1^  tons.  At  tOs.  a  ton  (pre-war  rate)  this  would 
amount  to  £^,  or,  approximaU'ly,  10  per  cent,  of  the  total 
vahn  of  the  goods.  In  the  same  sized  case  a  motor  weigh- 
ing 1  \  tone  could  be  packed,  costing  about  three  times  ns 
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much  as  the  arc  lamp  consignment.  The  cost  of  freight 
would  be  about  the  same.  Each  package  is  rated  separately, 
that  is  to  say,  if  one  package  measures  40  cb.  ft.,  and  weighs 
TV  ton,  it  is  charged  for  as  1  ton,  whereas  another  package 
of  the  same  size,  weighing  li  tons,  would  be  charged  for 
as  1^  tons.  The  consignor,  therefore,  would  pay  freight  on 
2^  tons,  although  either  by  weight  or  by  measurement  the 
two  packages,  taken  together,  are  only  2  tons. 

It  does  not  seem  quite  equitable  that  an  exporter  should 
not  be  able  to  average  the  weights  and  measurements  of 
several  cases.  Moreover,  if  he  tries  t )  economise  by  pack- 
ing several  things  in  one  case,  and  so  getting  an  average 
value,  he  may  find  himself  charged  at  a  higher  rate  for 
exceeding  a  weight  limit. 

In  the  meantime,  the  only  thing  an  exporter  can  do  is  to 
study  the  question  of  packing  very  carefully  with  a  view  to 
reducing  his  measurements  to  a  minimum,  remembering 
that  an  external  stiffening  batten,  or  a  projecting  bolt,  may 
easily  add  10  per  cent,  to  the  measurement  and  freight  of  a 
small  case. 


TRADE    STATISTICS    OF    SOUTH    AFRICA. 


Thb  following  statement,  showing  the  imports  of  electrical 
and  eimilar  goods  into  the  Union  of  South  Africa  during  the 
year  1914,  has  been  taken  from  the  recently  issued  official 
trade  statistics.  The  figures  for  1913  are  added  for  purposes  of 
comparison,  and  notes  of  any  increases  or  decreases  are  given. 


Asbestos  manufactures. — 
Prom  Great  Britain 
,,      Other  countries 

Total        

Brass  manufactures. — 

Prom  Great  Britain 

,,      Germany       

,,      Other  countries 

Total        

Copper,  plate  and  sheet. — 

From  Great  Britain 
,,      Other  countries 

Total        

Copper  manufactures. —  . 

Prom  Great  Britain 
,,      Other  countries 

Total        

Electrical  cable  and  wire. — 

Prom  Great  Britain 
,,      Germany 
,,      Other  countries 

Total       

Electrical  fittings,  including 

Prom  Great   Britain 

„      Germany        

„      Holland         

,,      United  States 
,,      Other  countries 

Total       

India-rubber  of  all  hinds.— 

From  Great  Britain 

,,      Germany       

United  States 
Other  countries 

Total        

Lamps  and  la-mpware. — 

Prom  Great  Britain 

,,      Germany       

,,      tlnited  States 
,,      Other  countries 

Total        

Machine  bands  and  belting.- 

Prom  Great  Britain 
,,  United  States 
„      Other  countries 

Total        


1913. 

4,000 
4,000 

8,000 


31,000. 
2,000 
2,000 


1914.  Inc.  or  dec. 

£  £ 

3,000  -  1,000 

3,000  -  1,000 


6,000      - 


26,000 
1,000 
2,000 


35,000   29,000 


4,000 
1,000 

5,000 


5,000 
2,000 

7,000 


170,000 
71,000 
10,000 


3,000 
1,000 

4,000 
4,000 
4,000 


173,000 
18,000 
3,000 


2,000 


5,000 
1,000 


6,000 


1,000 


1,000 

1,000 
2,000 

3,000 


251,000   194,000   -   57,000 


155,000 
67,000 

3,000 
30,000 

9,000 


157,000 
40,000 
3,000 
22,000 
10,000 


264,000   232,000 


36,000   34,000  - 

16,000  - 

11,000  - 

12,000  - 

2,000  - 

58,000   41,000  - 


100,000 
37,000 
4,000 


87,000 

34,000 

4,000 


2,000 


3,000 

10,000 

3,000 

1,000 

17,000 


13,000 
3,000 


Electrical  machinery.— 

1913. 
£ 

1914. 
£ 

Inc 

or  dec. 
£ 

Prom  Great  Britain 

,,      Germany        

,,      United  States 
Other  countries 

142,000 

263,000 

51,000 

5,000 

178,000 

168,000 

83,000 

5,000 

+ 
+ 

86,000 
85,000 
82,000 

Total        

451,000 

434,000 

- 

17,000 

Cranes,  elevators  and  lifts. — 

Prom  Great  Britain 
„      United  States 
„      Other  countries 

45,000 
11,000 
7,000 

31,000 
3,000 
1,000 

_ 

14,000 
7,000 
6,000 

Total        

63,000 

35,000 

- 

28,000 

Mining  machineri/. — 

Prom  Great  Britain 

,,      Germany        

,,      United  States 
„      Other  countries 

512,000 
74,000 

161,000 
19,000 

460,000 
60,000 

155,000 
28,000 

+ 

52,000 
14,000 
6,000 
9,000 

Total        766,000      703,000      - 

Machinery  not  specially  mentioned  (other 
than  agricultural,  manufacturing,  etc.). — 

From  Great  Britain  ...        341,000      328,000      - 

„      Germany       39,000        23,000      - 

„      United  States         ...         39,000       28,000 
„      Other  countries       ...  8,000       10,000 


+ 


Total 
Railway  rails. — 
Prom  Great  Britain 

,,      Belgium 

,,      Germany 

,,      United  States 

Total 

Telegraph  and  telephone   material 

Prom  Great  Britain 
,,      Germany 
,,      Sweden 
,,      United  States 
,,      Other  countries 

Total 
Tramway  rails. — 
Prom  Great  Britain 

,,      Germany 

,,      United  States 

,,      Other  countries 


21,000       14,000 


28,000       21,000 


11,000 
1,000 
5,000 

17,000 


141,000   125,000   -   16,000 


Total        

Tramway  TOlling-stock.— 
Prom  Great  Britain 
,,      United  States 

Total       

Other  tramway  materials. — 
Prom  Great  Britain 

,,      Germany       

,,      United  States 

Total       

In  addition  to  the  above  the  following 
as  "Government  Stores": — 

Brassware. — 

Prom  United  Kingdom  ... 
Copper,  plate  and  sheet. — 
Prom  United  Kingdom  ... 
Electrical  cable  and  wire. — 
Prom  United  Kingdom  ... 
Electric  fittings. — 
From  United  Kingdom     ... 

,,      Germany 

,,      Other  countries 

Total        

India-rubber. — 

Prom  United  Kingdom     ... 

Lampware. — 

Prom  United  Kingdom     ... 

Cianes  and  elevators. — 

From  United  Kingdom    ... 

Electrical  machinery. — 

Prom  United  Kingdom    ... 


63,000 


427,000  389,000   -   38,000 


13,000 
1,000 

61,000 
4,000 

5,000 

1,000 

67,000 

5,000 

+ 
+ 

8,000 
1,000 

79,000 

78,000 

- 

1,000 

■at— 

10,000 
1,000 
3,000 
1,000 
3,000 

9,000 
1,000 
2,000 
1,000 
2,000 

- 

1,000 
1,000 

18,000 

15,000 

- 

8,000 

2,000 
14,000 
5,000 

2,000 
7,000 
4,000 
1,000 

+ 

7,000 
1,000 
1,000 

7.000 


16,000   19,000   +    3,000 
12,000    2,000   -   10,000 


7,000 


12,000  +  1,000 
2,000  +  1,000 
5,000  — 

19,000      +         2,000 
goods  were  imported 


8,000 

3,000      - 

5,000 

20,000 

14,000      - 

6,000 

63,000 

49,000      - 

14,000 

24,000 
2,000 
1,000 

27,000 

6,000      - 
500      - 
1,000 

7,.500      - 

18,000 
1,500 

19,500 

4,000 

6,000      + 

2,000 

4,000 

4,000 

- 

25,000 

14,000      - 

11,000 

12,000 

9,000      - 

3,000 
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other  machinery. — 
Prom  United  Kingdom 
,,      Other  countries 

Total 
Railway  raiJs.— 
From  United  Kingdom 

,,      Germany 

,,      Canada 


Total 
Telegraph  and  telephone  material 
Prom  United  Kingdom 


Sweden 

Other  countries 

Total 


1013. 
£ 

1914. 
£ 

Inc 

.  or  dec. 
£ 

56,000 
4,000 

38,000 
4,000 

- 

18,000 

60,000 

42,000 

- 

18,000 

388,000 

367,000 
10,000 
177,000 

+ 
+ 

+ 

21,000 
10,000 
177,000 

388,000 

554,000 

166,000 

125,000 
31,000 
1,000 

103,000 

36,000 

1,000 

+ 

22,000 
5,000 

157,000      140,000 


17,000 


ARC    PHENOMENA. 


By  a.  G.  COLLIS. 


{Abstract  of  paper  read  at  the  Panama  Pacific  Convention  of 
the  American  Institute  of  Electrical  Engineers,  San 
Francisco,  Cal.,  September  16th,  1915.) 
One  of  the  most  important  fields  of  science  is  that  which  deals 
with  "arc  phenomena"  occasioned  by  the  duties  of  switch- 
gear,  which  form  such  important  links  of  an  electrical  trans- 
mission. In  my  previous  publications  there  are  oscillograph 
records  of  the  effects  produced  by  opening  moderate  currents 
and  voltages,  such  as  are  met  with  in  every  day  practice. 
This  paper  deals  with  investigations  on  critical  phenomena 
obtained  from  circuits  of  much  larger  dimensions. 

Herewith  are  illustrations  obtained  by  photographing  the 
arc  formed  by  opening  A.c.  circuits  under  oil,  and  attention  is 
directed  to  their  various  ehapes  caused  by  special  forms  of 
contacts. 

For  the  purposes  of  these  experiments  the  same  switch  waa 
used  in  every  case,  fitted  with  different  contacts  as  shown 
below.      The  photographs  were  obtained  by  using  a  camera 


Fig.  2.— Bbush 
Laminated. 


Fio.  4. — Solid  Wbdqe  Form 
OF  Contact. 


and  intensifior,  the  shutter  of  which  was  directly  connected 
to  the  opcr.'jting  mechanism  of  the  switch,  one  side  of  the 
switch  case  being  fitted  with  a  transparent  flexible  partition 
revealing  the  arc  disturbance. 

Pig.  1  illustrates  the  arc  formed  by  rupturing  a  non-induc- 
tiv«  3-phase  circuit,  0,600  volts,  200  amperes,  (u.M.s.)  at  unity 
power  factor.  The  oil  switch  contacts  (fig.  2)  operated  in  a 
vertical  plane,  the  total  length  of  break  being  lOi  in,  per 
phaao.  It  will  be  observed  that  the  shape  of  the  arc  is  an 
ellipne,  its  grcjiter  diameter  being  directed  horizontally  to- 
wardfl  the  eidcs  of  the  tank.  In  nearly  nil  the  casefl  of  switch 
bursts  that  have  come  under  my  personal  observation,  the 
damage  is  more  apparent  on  the  sides  of  the  oil  tank,  follow- 
ing the  direction  of  the  flow  of  the  current.  Front  or  bnrk 
explosions  are  not  so  prominent,  which  may,  of  wurse,  be 
duo  incidentally  to  the  relative  positions  of  the  ore  contacts, 


and  it  is  for  this  reason  that  the  photo  plate  produces  the 
ehape  of  the  arc  where  it  was  felt  its  effect  would  be  most 
severe.  The  shape  of  the  arc  follows  the  shape  of  the  arcing 
contacts,  and  there  is  no  doubt  that  the  disturbances  follow- 
ing rupture  are  directly  related  to  the  shape  of  arc  contacts 
as  will  be  commented  upon  later. 

Pig,  3  illustrates  the  formation  of  the  arc,  in  oil,  by  ruptur- 
ing a  3-phase  6,600-volt,  220-ampere  (r.m.r,)  inductive  circuit 
at  0,9  power  factor,  Tlie  contacts  u.sed  in  this  case  were  of 
the  well-known  "wedge"  form,  fig.  4,  The  rupture  in  thie 
case  is  slightly  more  severe  than  in  the  ca.se  of  fig.  1,  and  the 
arc  is  slightly  larger.  The  pressure  in  lb,  per  square  inch 
was  75,  as  per  table  herewith.    It  will  be  understood  that  the 


Fig.  6.— Brush  Contact  with 

Trailing  Pieces 

Inside  and  Outside. 


Fig.  8.— Cone 
Contacts. 


effects  of  explosion  depend  to  a  certain  extent  on  the  position 
of  the  wave  at  the  time  of  opening.  No  oscillograph  teste 
were  taken  at  the  time  when  the  photo  plate  was  exposed 
to  the  arc.  The  tendency  of  the  arc  in  this  case  is  to  tui'n 
upwards  when  directed  outwards,  and  it  is  of  the  "heai't 
shape "  variety.  Several  designers,  in  order  to  quench  the 
arc  more  effectively,  have  used  artificial  "arc  dampere " 
placed  in  a  diagonal  dii-ection  over  the  forces  of  explosion  to 
press  the  oil  over  the  neighbourhood  of  the  rupture  zone, 
from  which  it  would  appear  that  they  conjectured  that  the 
greatest  strain  during  the  rupture  appeared  in  this  region. 
These  illustrations  confinn  this  opinion.  On  the  other  hand, 
some  engineers  appear  to  consider  that  the  arc  damping  fluid 
should  be  forced  on  the  rupture  zone  from  the  vertical  posi- 
tion, i.e.,  directly  over  the  centre  of  the  disturbed  area.  The 
result  of  this  method  is  shown  in  fig.  5,  w'hich  illustrates  the 
arc  made  by  breaking  a  similar  circuit  ISO  amperes  (r.m.s.) 
at  6,600  volts,  0,83  power  factor.  The  form  of  contact  used 
(see  fig,  6)  is  the  brush  form,  as  in  fig,  1,  but  fitted  with 
vertical  trailing  arc  pieces.  It  will  be  observed  that  the  arc 
pieces  were  fixed  at  the  side  of  the  main  contacts,  one  inside 
and  the  otlier  outside.  These  arcing  pieces  were  placed  in  this 
position  for  the  purpose  of  observing  whether  the  arc  pheno- 
mena followed  a  natural  sequence  or  if  its  artificial  creation 
was  caused  by  the  individual  shape  and  character  of  the  con- 
tacts. It  would  apixMr,  as  shown  in  the  illustration,  that  the 
arc  is  influenced  by  the  construction  of  the  trailing  pieces. 
It  will  be  observetl  that  the  natural  formation  of  an  arc  can 
be  artificially  directed  and  modified  by  contact  design,  con- 
siderably increasing  or  decreasing  the  capacity  of  switches  of 
limited  rupturing  cap.acity,  Tims  a  switch  with  one  form  of 
contact  and  a  rupturing  capacity  of,  say,  10,000  k,v.a,,  mi^ht 
be  so  reconstructwl  ;uid  iiKiditied  as  to  have  its  capacity  in- 
creased to  15,(XX)  K,v,A,  There  is  no  doubt  that  the  direction 
of  the  explosive  forces  produced  by  the  arc  is  related  to  its 
power  to  withstand  heavy  duties,  the  shape  and  position  of 
the  "arc  trailers"  having  a  relative  bearing  on  its  formation. 
Pig.  7  illustrates  the  arc  formed  by  breaking  circuit  with 
the  cone  contacts,  fig.  8,  the  shape  of  the  arc  being  of  the 
"  filbert  character,"  showing  the  maximum  force  divided  along 
a  vertical  piano,  'lliia  class  of  contact  is  not  so  much  in 
common  use  as  thow^  shown  in  figs,  2  and  4,  Tlie  shape  of 
the  arc  is  more  ideal  and  the  rupturing  capacity  of  the  switch 
incroa.sed  over  those  of  its  neighbours  in  wmiparison.  The 
circuit  nipturod  in  this  case  had  n  practically  non-inductive 
load  of  12.5  omnores  (r,m,b,)  at  6,600  volts,  unity  power  factor. 
Thus  the  arc  should  be  smaller  in  dimensions  than  those  pre- 
ceding it.  Auxiliary  arc  dampers  were  provided  with  this 
switch,  forcing  the  oil  in  o  downward  direction   towarda  the 
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seat  of  the  explosion.  The  effects  of  these  are  ehown  in  the 
illustration.  For  very  heavy  niptui-ing  capacities,  "  arc 
dampers "  are  considered  necessary,  and  will  be  commented 
upon  later. 

Fig.  9  illustrates  the  arc  formed  by  breaking  a  circuit  of 
300  amperes  (n.M.s.),  6,600  volts,  power  factor  approximately 
unity.  The  arcing  contacts  are  shown  in  fig.  10  and  are 
known  as  the  double-brush  type,  the  oil  being  forced  over 
the  centre  of  the  arc  zone.  The  illustration  shows  the  effects 
of  this  feature.  The  increasing  diagonal  forces  as  interpreted 
from  the  shape  of  the  arc  structure,  with  the  maximum  strain 
directed  towards  the  sides  of  the  oil  tank,  are  also  shown.  This 
type  of  contact  was  introduced  very  successfully  on  a  20,000- 
volt  transmission,  but  the  tendency  is  now  to  use  an  entirely 
different  form  of  design  for  high-tension  electrical  trans- 
missions. 


■'ig. 

Amp?. 

Vclts. 

Lb.  per  sq.  in 
near  arcs. 

Lb.  per  sq.  in. 

2i  in.  from 

contacts. 

1 

200 

(;,600 

74 

70 

3 

220 

6,600 

75 

63 

r^ 

180 

6,i;oo 

68 

65 

7 

125 

6,600 

54 

32 

9 

300 

6,600 

78 

71 

The  pre&sm'es  in  pounds  per  square  inch  surrounding  the  arc 
area  are  given  above.  These  pressures  were  obtained  by 
inserting  in  the  tank  an  operating  cam,  directly  connected  to 
an  external  indicating  instrument,  as  used  for  hydraulic  test- 
ing, the  instrument  being  specially  calibrated  to  record  pres- 
sures in  the  oil  tank. 

Fig.  11  shows  the  distance  rate  of  change  declinations  of 
forces  directed  toward  the  sides  of  the  oil  can  resulting  from 
various  arc  forms.  The  steeper  the  inchnation  of  this  charac- 
teristic, the  greater  the  rupturing  capacity  of  the  switch. 

As    shown    by    the    above   illustrations,    the   pressure    and' 
formation  of  the  arc  is  the  critical  point  of  an  oil  switch,  and 
designers  should   concentrate  their  energies  on   the  effective 
harnessing  of  its  explosive  features. 

There  exists  a  hypothesis  that  an  arc  ruptured  in  oil  is 
immediately  damped  out  by  the  oil  rushing  between  the  con- 
tacts,   and   intercepting  the  current  flow   at   the  zero  point. 


Fig.  9.1 
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Fig.  10. —  Hollow    Con- 
ductor FOE  Oil  Bbush 

CONTACPS. 


Fig.  11.— Diagram  showing  -j 
Declinb    op    Foeces    in 
Vaeious  Arcs. 


An  analysis  of  the  above  proves  that  this  is  not  the  case.  The 
foimation  of  the  arc  sets  up  a  vaporised  space  around  the 
contacts,  the  intensity  of  which  is  proportional  to  the  volume 
of  force  liberated;  this  prevents  the  oil  (which  is  of  a  some- 
what sluggish  character)  entering  the  space  around  the  con- 
tacts. When  the  arc  vapour  is  dissipated  or  approaches  its 
pxtinguishable  value  by  a  decrease  in  the  current,  the  oil  is 
j'-rmitted  to  flow  over  the  disturbed  space. 

It  is  obvious  that  a  circuit  in  a  dangerous  condition  should 
!i  ■  relieved  as  quickly  as  possible,  but  such  a  circuit  having 
appreciable  inductance,  if  rapidly  opened,  may  give  rise  to 
iilmormal  potential  stresses,  which  may  reach  a  value  seven 
times  the  normal. 

<  JscUlograph  records  already  published  show  a  cvirrent  incre- 
iiiint  on  short  circuit  at  the  rate  of  850,000  amperes  per  second, 

lit  if  a  short  circuit  can  be  disconnected  before  the  current 
iches  a  dangerous  value,  the  rise  of  pressure  may  not  be 
■"■ssive  even  with  a  rapid  break.     Thus  the  instantanefius 

: .  ning  of  a  short  circuit  does  not  necessarily  interpose 
a  1 'normal  potentials. 


The  opening  of  a  switch  follows  the  period  of  maximum 
disturbance,  and  a  certain  amount  of  time  must  elapse  before 
the  circuit  can  bo  disconnected.  The  time  taken  by  a  positive 
relay  for  automatically  tripping  the  switch  averages  0.4  second. 
The  time  occupied  by  a  gravity  oil  switch  with  a  5-in.  break 
per  pole  per  phase  averages  0.6  second,  so  that,  in  all,  the 
switch  reaches  the  off  position  in  a  second.  The  time  elapsed 
between  the  parting  of  the  main  and  auxihary  contacts 
(assuming  brush  contacts)  averages  0.2  second.  By  multiple 
breaks  the  rapidity  of  inteiTupting  a  circuit  may  be  c<irres- 
pondingly  increased,  and  for  heavy  duty  at  high  pressures 
the  multiple  break  is  becoming  a  necessity. 

Engineers  have  experienced  considerable  inconvenience  by 
the  appearance  of  surges  when  closing  high-potential  circuits. 
Flash-overs  and  breakdowns  in  some  installations  have  been 
more  frequent  with  the  closing  of  the  circuits  than  those 
produced  when  opening  the  supply.  A  series  of  experiments 
were  carried  out  on  a  large  power  supply  system  in  the  Mid- 
lands by  installing  a  series  of  earthed  spark  gaps  on  the  end 
turns  of  a  500-KW.  6,600-voIt  slow^peed  motor.  These  spark 
gaps  were  adjusted  to  flash  over  at  definite  voltages.  When 
the  results  were  plotted,  a  pressure  of  27,000  volts  was 
recorded  by  closing  the  overhead  mains  four  miles  long,  while 
connecting  this  machine  on  to  the  circuit  before  starting  up. 


WAR    ITEMS. 


The  Unassuming  Hun. — "  One  of  the  principal  reasons 
why  the  Germans  covet  as  a  permanent  possession  that  por- 
tion of  Northern  France  which  they  now  occupy  is  its  wealth 
in  coal  and  iron,  and  it  is  clear  that  long  before  the  declara- 
tion of  war  they  were  plotting,  by  their  usual  methods  of 
spying  and  deceit,  to  seize  the  French  ironworks  at  the 
earliest  opportunity  and  turn  them  to  account  for  their  own 
benefit.  An  instance  of  how  craftily  this  plan  was  pursued 
is  given  in  our  French  contemporary  '  I'Usine.'  Within  a 
stone's  throw  of  the  German,  frontier  in  Lorraine  are  the 
great  French  steelworks  of  Hom^court,  the  owners  of  which 
control  a  considerable  part  of  the  famous  Briey  ironstone 
mines.  About  fifteen  years  ago  there  came  to  the  Hom6- 
court  works  a  retired  officer  of  the  German  Navy,  who  had 
settled  in  Luxemburg  and  had  been  naturalised  in  that  Duchy. 
He  applied  for  employment  as  an  engineer,  and  as  he 
showed  himself  possessed  of  much  technical  knowledge  and 
was  no  longer  of  German  nationality,  he  was  given  a  situ- 
ation. The  ex-German  proved  a  veritable  treasure.  He  was 
discreet,  energetic,  devoted  to  his  work,  and  showed  himself 
an  excellent  intermediary  between  Hom^court  and  the  Ger- 
man works  on  the  other  side  of  the  border  with  which  his 
employers  maintained  close  business  relations.  Not  being  a 
Frenchman  he  had  no  prospect  of  advancement  to  the  higher 
posts  in  the  company,  and  his  salary  remained  modest,  but 
this  he  did  not  seem  to  mind,  and  by  degrees  he  passed 
through  various  departments  of  the  works  and  acquired  a 
thorough  knowledge  of  them  all.  On  July  30th  a  large 
number  of  the  workmen  at  Hom^court  left  to  join  the  French 
Army.  On  the  same  day,  twenty-four  hours  before  the 
actual  declaration  of  war,  the  Germans  crossed  the  frontier, 
seized  Hom^court,  and  installed  there  a  staff  and  workmen 
from  their  own  side  of  the  border.  On  Monday,  August 
3rd,  the  Homccourt  steelworks  started  '  business  as  usual  ' 
— except  that  they  w-ere  now  a  German  factory,  with  the 
ex-German  officer,  in  full  uniform,  installed  as  general 
manager.  The  ingenious  gentleman's  local  knowledge  has 
since  proved  of  the  greatest  value  to  the  invaders.  One 
wonders  whether  there  are  any  energetic,  discreet  and 
modest  ex-Germans  engaged  in  peaceful  pursuits  in  this 
country  who,  in  the  event  of  an  invasion  of  these  islands, 
would  promptly  get  into  their  old  uniforms  and  convert  them- 
selves into  business-managers  for  the  invaders?" — "Iron- 
monger." 

Exports  to  China  and  Siam  During  the  War.— The 
"  London  Gazette  "  for  September  24th  contains  a  pro- 
clamation relating  to  the  exportation  of  all  articles  to  China 
and  Siam  during  the  war.  The  proclamation  prohibits  the 
exjxirtation  of  all  or  any  of  the  following  articles: — "  Arms, 
ammunition,  military  and  naval  stores,  and  any  article 
which  We  shall  judge  capable  of  being  converted  into  or 
made  useful  in  increasing  the  quantity  of  arms,  ammuni- 
tion or  military  or  naval  stores  to  any  country  or  place 
therein  named  whenever  We  shall  judge  such  prohibition 
to  be  expedient,  in  order  to  prevent  such  arms,  ammunition, 
or  military  or  naval  stores  being  used  against  Our  forces 
or  against  any  forces  engaged  or  which  may  be  engaged  in 
military  or  naval  operations  in  co-operation  with  Our 
Forces."  The  exportation  of  any  such  article  as  comes 
under  the  proclamation  to  any  such  country  or  place  is  pro- 
hibited unless  consigned  to  persons  authorised  to  receive  it. 
A  lengthy  list  follows  of  persons  and  bodies  of  persons  to 
whom  articles  may  be  consigned. 

Australia  and  Munitions. — The  Australasian  Government 
is  forming  an  Industrial  Corps,  in  which  will  be  enrolled 
skilled  mechanics  and  other  workers  for  the  manufacture 
of  munitions  and  equipment.  Among  other  articles  they  will 
make  will  be  scientific  apparatus,  engineering  parts,  field 
wireless  sets,  and  telephone  equipment. 
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London's  Restricted  Lifjhtinj^. — In  reply  to  questions  asked 
in  the  House  of  Commons  last  week,  on  Iho  question  of  light- 
ing regulations  and  air  raids,  Sir  John  Simon  said  that  the 
regulations  for  lighting  in  the  Metropolitan  area,  witli  a  view 
to  minimising  risk  from  air  raids,  had  been  most  carefully 
studied  by  expert  officers  of  the  Admiralty,  and  the  scheme 
adopted  by  the  Home  Oflice  and  the  Police  Authorities  was 
based  on  their  advice,  and  was  the  result  of  repeated  obser- 
vations alike  from  the  air  and  the  ground.  The  main  object 
to  be  aimed  at  was  uniformity  rather  than  absolute  darkness, 
and  it  was  a  matter  of  great  importance  that  the  scheme 
should  be  applied  equally  in  all  parts  of  this  area,  excep- 
tional darkness  being  as  likely  to  prove  a  distinctive  mark 
as  exceptional  brightness.  Private  citizens  and  local  authori- 
ties had  shown  themselves  generally  willing  to  accept  the 
application  of  the  scheme  and  the  lighting  orders  made  to 
give  efTect  to  it,  but  as  some  cases  of  local  departure  from 
the  scheme  had  come  to  his  notice  he  was  proposing  to 
make  a  fresh  order  defining  more  exactly  some  of  the  require- 
ments, as,  for  instance,  in  the  matter  of  the  lights  in  private 
houses  and  giving  the  police  increased  power  to  enforce  it. 
On  Tuesday  this  week  Sir  John  announced  that  he  was 
making  the  following  order: — "  Bright  lights  in  hotels,  flats, 
dwelling-houses,  and  premises  of  all  descriptions  not  coming 
under  the  other  provisions  of  this  order  must  be  shaded 
or  windows  screened,  so  that  no  bright  light  is  cast  in  any 
direction  outside."  This  will  apply  to  bright  lights  visible 
from  the  rear  of  houses  no  less  than  to  those  visible  from 
the  front.  ' 

The  Lighting  of  Armentieres. — A  correspondent  sends  us 
a  letter  received  from  a  friend  "  On  Active  Service,"  in 
which  the  following  remarks  appear: — "  Quite  a  good  story 
has  been  told  here.  The  facts  of  the  case  must  be  known 
to  the  enemy  by  now,  so  I  presume  it  is  giving  nothing  away 
for  me  to  mention  the  details.  The  time  dates  back  to  the 
occasion  when  the  Germans  first  occupied  Lille  while  our 
troops  occupied  Armentiferes.  On  entering  Lille,  the  Ger- 
mans soon  discovered  the  electric  light  works,  and,  of  course, 
were  not  long  in  getting  them  into  operation.  They  supplied 
themselves  with  electric  light  and,  naturally,  such  an  asset 
they  made  the  worst  of,  for  in  a  war  area  such  a  com- 
modity must  be  '  some  '  capture.  Thus  they  went  on  for 
two  or  three  months  in  utter  ignorance  of  the  fact  that,  in 
addition  to  facilitating  their  own  work,  they  were  obliging 
the  British  military  authorities,  for  Armentieres  was  sup- 
plied with  electric  light  and  power  troni  the  same  works. 
In  point  of  fact,  a  farmhouse  adjacent  to  the  end  of  one  of 
our  communication  trenches  was  so  supplied  until  the  Ger- 
mans found  out  their  colossal  '  bloomer.'  " 

Australian  Inventions. — The  State  Cabinet  has  decided  to 
apFKjint  a. Patents  Investigation  Committee  to  assist  in  the 
development  of  inventions  likely  to  be  of  general  public 
utility.  Any  ideas  which,  after  investigation,  the  board  is 
of  opinion  are  of  value  to  the  public  will  be  submitted  by  it 
to  the  various  public  departments  likely  to  be  able  to  utilise 
them. 

Royal  Engineers. — In  reply  to  a  Parliamentary  question 
as  to  whether  an  application  was  made  in  July  by  his  Depart- 
ment to  the  Institution  of  Civil  Engineers  to  procure  foi- 
them  officers  for  the  Royal  Engineers  who  had  a  knowledge 
of  heavy  construction  work,  Mr.  Tennant  stated  last  week, 
according  to  the  "  Times,"  that  the  statement  was  substan- 
tially accurate,  and  the  result  had  been  that  19  gentlemen 
had  already  received  commissions  in  the  R.E.,  and  the  con- 
sideration of  the  qualifications  of  others  was  proceeding  with 
a  view  to  the  filling  of  further  vacancies  which  might  occur. 
Trade  Openings  in  Italy. — From  the  British  Chamber  of 
C'onimerce  for  Italy,  in  Genoa,  we  have  received  List  No.  22 
of  openings  for  British  articles  in  Italian  markets,  from 
which  we  give  a  selection  below.  Many  of  these  firms 
formerly  did  business  with  German  and  Austrian  houses, 
and  now  seek  British  connections: — 

No.  919. — Agent  lit  Genoa  wishes  to  he.ir  from  British  nianulaclurers  ot 
tools,  machine  tools,  machinery,  hardware,  etc, — G.G.R. 

No.  921.— Manufacturers  of  lamps,  etc.,  at  Marrare,  wish  to  buy  lamp 
gl.isscs,  globes,   etc.,  general    fittings  and   supplies  for  lighting.— F.S.S. 

No.  930.— Merchants  at  Turin  are  open  to  buy  (and  would,  after  trying 
the  goods,  be  disponed  to  accept  agency)  files,  steel  wire  and  steel  sheets, 
machine  tools,  wood-working  machinery,  toots,  drills,  metal-working  machinery. 
Hr;.nchcs  at  Milan,  Genoa   and  Rome.- T.J.T. 

No,  931,— Agent  at  Rome  would  buy  tor  own  account,  or  sell  on  commission 
with  delcrcderc,  electrical  materials  and  machinery.  Represented  Berlin  firm 
(ui    H  years;    well  introduced.— R,D. P. 

No.  936,— Forwardin,^  agents  at  Genoa,  having  opened  a  department  lor 
the  representation  of  foreign  firms,  and  having  their  own  travellers,  are 
anxious  to  hear  from  British  manufacturers  and  shippers  of  raw  materials 
lor  industry   and  articles  of  a-  y  sort. — G.C.P. 

No,  it39,— Engineer  at  Rome  seeks  agencies  tor  Italy  in  building  materials, 
iron  girder*,   electric  lighting    material,— R.N, G. 

The  German  War  Loan. — Aftbr  referring  to  a  few 
examples  of  the  "  compulsory  "  applications  of  workers  for 
the  German  war  loan,  the  Central  News  correspondent  at 
Zurich  (according  to  the  "  I'inancial  Times  ")  quotes  the 
following  as  an  instance  of  how  foreign,  including  British, 
capital  lying  in  Germany  is  Ixing  drawn  on  for  war  loan  pur- 
|)oscs: — An  international  trading  firm  in  which  there  are 
many  English  shareholders,  ami  which  has  a  large  estab- 
lishment in  England,  h;id  deliveiol  goods  in  Gcrmnny  before 
the  war  from  flollantl  to  the  value  of  1 10,000  m.nrks.  This 
money  was  lying  in  German  banks  when  the  war  broke  out, 
aiitl  as  it  cannot  tx;  taken  out  of  the  country  without  heavy 
loss  on  exchange  the  only  resource  left  lo  the  Dutch  direc- 
tors, in  their  view  at  least,  has  been  to  invest  the  money  in 
the  war  loan. 


Iron  and  Steel  Institute  and  Alien  Enemy  Members. — At 

the  autumn  meeting  of  the  Institute  last  week  the  following 
new  rules  were  adopted: — (1)  In  the  event  of  a  state  of  war 
existing  l>etween  Great  Britain  and  any  other  country  or  State, 
all  members,  honorary  members,  and  honorary  vice-presi- 
dents who  shall  be  subjects  of  such  enemy  country  or  State 
shall  forthwith  cea.se  to  be  members,  honorary  members,  or 
honorary  vice-presidents  of  the  Institute,  but  they  shall  be 
eligible  for  election  after  the  war  in  the  usual  manner.  (2) 
The  Council  shall  have  absolute  power  to  remove  from  the 
list  of  members  of  the  Institute  the  name  of  any  member, 
whether  ordinary  or  honorary,  for  wilful  contravention  of 
the  by-laws,  or  for  any  other  reason  which  seems  to  them 
sufficient,  and  such  ordinary  or  honorary  member  shall  there- 
upon cease  to  be  a  member  of  the  Institute. 


NEW    PATENTS    APPLIED    FOR,    1915. 

(NOT    YET     PUBLISHED). 

Compiled  expressly  for  this  journal  by  Messrs,  \V,  P,  Thompson  k  Co., 
Electrical  Patent  Agents,  285,  High  Holborn.  London,  W.C,  lod  at 
Liverpool    and    Bradford. 


13,051,  "  Replaceable  electrical  safety  fuses,"  W,  J,  John,  September  13th, 
(Complete.) 

13,062,  "  Electric  absorbers  for  pendants,  , stand  lamps,  and  the  like."  S. 
QulNCEY.     September  13th. 

13.079.  ■"  Means   for  regulating  arc   lamps,"     J,   Brockie,      September  13th 

13.080.  "  Projector  arc  lamps."     J,    Brockie,     September  13th. 

13,110,     "  Portable  electric  writing-lamp,"    F.  Summerfield,    September  Hth. 

13,129,  "  Arrangement  for  producing  short  unidirected  high-tension  current 
impulses."     W.   OlTO,     September  14th,     (Complete.) 

13,137,  "  Shaft  bearings,"  British  Thomson-Hovston  Co,,  Ltd,  (General 
Electric  Co,,  U,S,A.).     September  14th, 

13,145,  *'  Apparatus  for  cutting  down  wire  entanglements,  telephone  and 
telegraph  or  other  wires  from  a  distance,  also  applicable  for  grappling  pur- 
poses."    J,  W,   DeFRIES.      September  14th, 

13,207,  "  Alloys,"  British  Thomson-Holston  Co  ,  Ltd,  (General  Electric 
Co,,   U,S,A.),     September  loth. 

13,216,  "  Electrical  methods  for  sounding  church  and  other  bellt."  T,  L. 
Southgate,     September  16th. 

13,220,     "  Electrical   terminal,"     R,   W.   PiLL.     September  16th. 

13,271.  "  Contact  breakers  for  internal-combustion  engines."  W.  G,  Gray. 
September  17th. 

13,283,  "  Means  for  regulating  the  output  of  dynamo-electrical  machines 
driven    at   variable   speeds,"      N.   E.   Duftv.       September  17th. 

13.286.  "  Method  of  manufacturing  gear  wheels,"  British  Thomsos- 
HofSToN    Co.,   Ltd.   (General   Electric   Co.,   U,S,A,),     September  17th. 

13.287.  "  Dynamo-electric  machines,"  A.  H.  Neuland,  .  September  17th. 
(Complete.) 

13.294,  "  Connections  for  electrical  conduits."  O,  J.  NiLSBH  «nd  C.  T, 
Cromie,      September  17th, 

13,329,  "  Appliance  attachable  to  n  rifle,  a  pole,  or  the  like  for  grappling 
and  cutting  down  wire  entanglements,  telephone  and  telegraph  or  other 
wires,"     J.  W,   Dkfries,     September  18th, 


PUBLISHED    SPECIFICATIONS. 


1,814. 


12,910,     Method  for    Generating   HiGii-rREguBNCY   Electric  Currents. 
lloegerstaedt   A-   Tempest,     May   26th, 

19,191,    Holders  for  Electric  Incandescent  Lamps,      St,  Helens  Cable  an  I 
Rubber  Co,   S:  J.  C,    White,     August  28th. 

19,237,    Mechanism    for    Pkinting-telecraph    Systems,       E.    C.    R.    Marki 
(Morkrum  Co.,  U.S.A.),     August  29th. 

19,319,     Electric  Connections,     S.  F.  Tyler  &  W.  ].  E,  Becre.     September 
1st 

19,322,     EtECTROMACNETic    PERCUSSIVE    DEVICES.       J,    W.    Mackcnzl«    (Inter- 
national   Electric  Tool  Co,),     September  1st, 

21,368,     Electric    Coniai-t    Breakers    or    Inierropiors,       G.    F.    Cooke. 
October  2and. 

23,881,     EuoTRic   Connections  tor    Resistance    Bodies.     Britidi    Thomson- 
Houston   Co.    (General    Electric    Co.,    U,S,A,),      December    10th. 


101B. 

Devices  for  Magneto  i 


Apparar'S,    M.  S 


041,      CllRRENT-lNTKRR 

Conner.     January  16th, 

1,275,  Pocket  Electric  Plash  Lights.  W.  J.  Mellersh-JackKMi  (Posen). 
January   26lh.      (Addition    to   18,809/14,) 

2,490,  Starting  means  for  Electric  Motors,  \V.  J,  Sheppurd  *  G,  A, 
V:u-wood,     February  ICth, 

3,284,  Electric  Motor  Control  Systems,  lgr,nnlc  Electric  Co,,  Ltd.  (Cutler 
Hammer  Manufacturing   Co,,    U.S.A,)      March   1st. 

4  747,  EiEtTBio  Motor  Control  Systems.  Igr.inlc  Electric  Co.,  Ltd.  (Cutler- 
Hammer   Manufacturing    Co..    U,S,A.)      March    SOlh. 

4  748  Electric  rum  it  Controluiks  or  the  Drum  Type,  C.  R.  Radley. 
March  2nth,     (Marih  30lh,   1914,) 

5.994,    Sound  Transmitter.     C,  Still,      April  2IbI, 

7,610     DBvins    roR    AnjtsTAEiv    Scspenoino    Elmtric    and    other    >-»""• 

El.EfTROllKUS,    Gas    rENDANTH,    AND  OTHER  OBJECTS.        W,    II,    SlurgC,        M«y    IWh. 

8  180     Three-WAV  Eleitrio  Switch  roR  Proirctors  and  Tm  uks.      Robert 
Bosch  (firm  ..I).     June  Snd,     (February  IBlh,  1916) 
8,189      AniMiLATOR  ('ASis  FOR    MiiToR    Vniicn.1       P    A     II,  Mostay.     June 
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In  our  last  three  issues  we  have  reproduced  illustrations 
of  the  fine  new  power  station  of  the  London  and  South- 
western Railway  Co.  at  Wimbledon  Park,  which  is 
approaching  completion  ;  very  shortly  the  company  will 
be  in  a  position  to  commence  electrical  operation  on  some 
of  its  suburban  lines— an  event  which  will  bring  joy  to 
the  hearts  of  the  long-suffering  residents  in  the  districts 
concerned,  for,  while  we  congratulate  the  directors  on  the 
receptive  frame  of  mind  which  haa  enabled  them  to  accept 
the  new  order  of  things  as  inevitable,  we  are  impelled 
to  remind  them  that  the  "  leisurely  jog-trot "  methods 
that  have  prevailed  on  their  system  up  to  the  present  are 
years  behind  the  times.  The  phrase  we  quote  was  used 
by  a  railway  contemporary  in  this  connection,  and  aptly 
describes  the  situation. 

But  let  us  not  be  ungenerous  :  the  London  and  South- 
AVestern  Railway  Co.,  having  recognised  the  necessity  of 
adopting  elec'-ric  traction,  has  tackled  the  problem  in  nO 
half-hearted  fashion,  and  the  scheme  which  it  is  now 
carrying  out,  embracing  a  system  of  150  miles  of  track,  must 
be  regarded  as  one  of  the  most  important  undertakings  of 
the  kiud  in  £his  country,  being,  in  fact,  second  only  to  that 
of  the  Brighton  Co.  in  point  of  length  of  track  to  be  elec- 
trified, and  serving  an  area  which,  in  many  ways,  is  second 
to  none. 

The  methods  adopted  for  the  electrification  of  the  rail- 
way present  many  features  of  interest  and  not  a  few  of 
novelty  ;  in  view  of  the  wide  experience  that  has  already 
been  acquired  on  English  railway  systems,  as  well  as  abroad, 
and  has,  no  doubt,  been  fully  utilised  by  the  company's 
engineers,  we  take  it  that  these  methods  are  regarded  by  them 
as  the  best  at  present  known  for  the  class  of  traffic  to  be 
dealt  with.  Prominent  amongst  them  are  :  The  adoption 
of  the  third  rail  and  direct  current  ;  the  organisation  of  the 
rolling  stock  into  set  trains  of  three  coaches  each  (two 
motor  coaches  with  a  trailer  between)  ;  mounting  the  con- 
tactors inside  the  coaches  instead  of  beneath  them  :  and 
automatic  acceleration.  We  might  add  the  conversion  of 
the  existing  rolling  stock,  but  this  is  a  matter  which  depends 
largely  upon  circumstances,  and  the  same  may  be  said  regard- 
ing the  policy  of  erecting  a  power  station  instead  of 
purchasing  energy  from  existing  sources. 

That  the  problem  of  electrification  is  still  far  from  finding 
a  broad  solution  is  demonstrated  by  the  fact  that  two  of  the 
most  important  electric  railway  systems  in  the  country  have 
been  developed  on  divergent  lines  ;  the  Brighton  Co. 
adopted  sinsle-phase  supply  and  overhead  conductors,  while 
the  South-Western  Co.  has  employed  the  third  rail  and 
direct  current  ;  the  former  buys  energy,  the  latter  produces 
it ;  and  other  differences  might  be  named — yet  both 
companies  contemplate  large  extensions  of  their  electrified 
systems,  which  must  eventually  result  in  "  main-line  electrifi- 
cation." It  is  certainly  very  regrettable  that  uniformity 
of  system  cannot  be  attained  at  present,  though  its  value 
may  perhaps  be  overestimated  except  in  cases  where  inter- 
change of  passenger  rolling-stock  is  concerned.  The  same 
conditions  are  met  with  in  other  countries  that  have  carried 
out  large  projects  of  electrification,  and  clearly  the  battle 
of  the  systems  is  going  to  be  prolonged  indefinitely. 

The  growing  importance  of  railway  electrification  in  this 
country  may  be  realised  when  we  state  that  the  aggregate 
length  of  single  track  now  under,  or  being  equipped  for, 
electrical  operation  is  nearly  1,000  miles. 
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The  tendency  of  prices  in  the  market 
er.  j.^^  crude  rubber  has  not  disclosed  any 
serious  alteration  during  the  past  few  weeks,  and  rates  have, 
on  the  whole,  been  held  together  very  well,  and  this  in  spite 
of  the  fact  that  good  quantities  have  been  reaching  this 
side,  although  some  delays  have  been  experienced  in  dis- 
charging cargoes.  The  outlook  is  regarded  as  moderately 
satisfactory,  and  there  has  been  a  certain  amount  of  forward 
buying  done,  mainly  in  connection  with  plantation  grades. 
There  seems  no  reason  to  anticipate  any  serious  setback  in 
prices,  and  there  is  no  doubt  about  the  excellence  of  con- 
sumption, and  this  is  likely  to  continue  for  an  indefinite 
period,  war  requirements  being  on  an  unprecedented  scale. 
There  has  been  some  discussion  regarding  rubber  supplies 
really  intended  for  Germany  being  shipped  to  Scandinavia, 
and  it  is  suggested  that  while  the  United  Kingdom  has 
been  supplying  increased  quantities  of  rubber  to  the  United 
Stat«s  at  the  expense  of  other  neutrals,  American  exporters 
have  taken  advantage  of  this  to  enlarge  their  consignments 
of  rubber  to  Holland,  Norway  and  Sweden.  The  re-exports 
of  rubber  from  the  United  Kingdom  to  the  countries  named 
declined,  from  17,727  centals  of  100  lb.  in  .January-May, 
1914,  to  16,693  centals  in  January-May,  1915,  while  the 
exports  of  rubber  from  the  United  States  to  the  same 
destinations  increased  during  that  period  from  1,579  centals 
to  5,040  centals. 

It  is  understood  that  Germany  is  exceedingly  short  of 
rubber,  and  a  reward  of  £5,000  has  been  offered  by  the 
German  Government  for  the  discovery  of  a  satisfactory  pro- 
cess of  regenerating  rubber.  What  is  desired  is  something 
far  in  advance  of  any  known  process  of  reclaiming,  and  it 
is  specified  that  by  the  regenerating  process  the  resiliency 
of  the  original  rubber  must  be  recovered  to  an 
extent  of  at  least  90  per  cent,  in  order  to  make  the 
process  eligible  for  competition.  There  is  not  the  least 
doubt  that  the  problem  of  supplying  the  German  Army 
with  a  sufficient  quantity  of  tires  is  beginning  to  assume  a 
grave  aspect,  and  it  is  reported  that  negotiations  have  been 
opened  up  with  the  manufacturers  of  a  fibre  tire  which  it 
is  hoped  will  prove  a  solution  of  the  difficulties  now  being 
faced. 

An  official  cablegram  received  from  Singapore  announces 
that  the  export  of  plantation  rubber  from  the  Straits 
Settlements  during  the  month  of  August  amounted  to 
2,295  tons,  compared  with  2,324  tons  in  July  and 
1,325  tons  in  the  corresponding  month  last  year.  The 
following  is  a  comparative  table  showing  the  totals  for 
three  years : — 

1913. 
Tons. 

January  ••         ••■        784 

February  743 

March 898 

April 762 

May      814 

June 812 

July     1,120 

Aogast 1,315 

Total 7,248  11,415  20,228 

These  figures  include  transhipments  of  rubber  from  various 
places  in  the  neighbourhood  of  the  Straits  Settlements,  such 
as  Borneo,  Java,  Sumatra  and  the  non-Federated  Malay 
States,  as  well  as  rubber  actually  exported  from  the 
C/'olony,  but  do  not  include  rubber  exports  from  the 
Federated  Malay  Stater. 


19U. 

1915. 

Tonp. 

Tons. 

1,181 

2,576 

1,703 

2,741 

1.285 

2,477 

1,548 

1,978 

1,30!) 

3,588 

1,480 

2.249 

1,681 

2,324 

1,325 

2  295 

Tuio    industrial    potition    in    Spain    is 

The  Spanish     becoming  very  utifavourai)le  owing  to  the 

I  *du  t  V        scarcity    of     raw    materials     which     are 

necessary    to    kctp     the     manufaituring 

works  in  operation.     It  was  stated    two  or  three  months 

ago  that  a    large   amount   of   electrical    work    was   being 

held    up   in   consequence   of    the    war   and    the    inability 

to  obtain  primary  materials,  there  being  no  possible  nieiins 

in    the    country    for    securing    these    in    a    considerable 

quantity.      As    is     known,     Spain     posscHscs     important 

mining  centres   where  iron  ore,  copper  and   other  metals 


are  produced  in  abundance,  and  the  transportation  of 
these  raw  materials  to  other  countries  provides  occupa- 
tion for  a  fleet  of  steamers  which  are  almost  exclusively 
engaged  in  this  particular  work.  Senor  E.  Rubio,  who 
draws  attention  to  the  subject  in  the  Energia  FAectrira, 
states  that  the  coal  resources  of  the  country  are  adequate 
for  greatly  developing  the  native  industries.  In  this  respect, 
however,  the  worthy  Spaniard  is  not  in  harmony  with  other 
authorities,  who  submit  that  if  the  necessary  colliery  plant 
were  available  it  might  be  possible  to  increase  the  present 
production  of  4,150,000  tons  of  coal  per  annum  by  25  per 
cent.,  but  the  machinery  is  lacking  for  the  near  future. 
Nevertheless,  even  a  25  per  cent,  augmentation  of  about 
1,000,000  tons  would  not  dispense  with  the  necessity  for 
importing  coal  as,  under  normal  conditions,  Spain  imports 
about  2,500,000  tons  of  coal  and  coke  yearly,  chiefly  from 
Great  Britain.  Senor  Rubio,  however,  contends  that  the 
mineral  riches  of  the  country  should  form  the  basis 
of  all  kinds  of  metallurgical  works  which  would  be 
able  to  supply  the  whole  of  the  requirements  of  the  home 
market.     To  some  extent  the  industries  already  exist. 

Coming  to  consider  the  electrical  industry  in  particular, 
the  Spanish  Author  recalls  the  existence  in  the  country  of 
important  electrical  engineering  works,  cable  factories,  lamp 
factories,  &c.  Although  these  branches  do  not  enjoy  the 
particular  Government  protection  that  is  deemed  to  be 
necessary,  everything  was  proceeding  admirably  down  to  the 
time  of  the  outbreak  of  the  war.  The  works  construct 
generators,  motors,  transformers,  ic ,  but  they  do  not 
possess  an  adequate  qiiantity  of  iron  or  steel  sheets.  The  iron 
ores  are  exported,  but  the  belligerent  nations  neither  return 
them  in  a  manufactured  form  nor  permit  the  Spaniards 
to  supply  themselves  through  other  neutral  countries 
on  the  ground  of  their  being  contraband.  In  the  case 
of  the  cable  factories  work  was  proceeding  at  full  capacity, 
and  makers  were  thinking  of  embarking  on  the  export 
trade,  but  there  is  no  national  production  of  copper  wire. 
The  copper  ore  is  exported,  but  there  is  no  re-exportation  in 
wire,  sheets,  &c  ,  under  existing  conditions  ;  and  the  same 
observations  apply  successively  to  the  other  engineering 
industries  under  the  present  state  of  war.  Senor  Rubio, 
however,  overlooks  the  fact  that  a  considerable  amount  of 
British  capital  is  invested  in  Spanish  iron  ore  and  copper 
mines,  and  that  even  if  it  were  regarded  as  commercially 
possible  to  erect  sme'ting  plant  and  transforming  mills  Ln 
that  country,  the  Spanish  market  would  be  unable  to  absoib 
most  of  the  output,  whist  the  difficulties  iu  regard  to  the 
supply  of  native  labour  of  the  right  kind  would  probably  te 
insurmountable.  At  the  same  time,  it  is  possible  to  appre- 
ciate the  paradoxical  statement  that  the  identical  country 
which  is  rich  in  raw  materials  has  to  beg  of  the  belligerents  for 
the  re-exportation  of  the  former  in  a  semi-manufactured 
condition  in  the  shape  of  sheets,  wire,  &c. 

It  is  considered  that  the  national  needs  of  Spain  re(|uire 
a  solution  of  the  problem,  as  many  interests  are  being  pre- 
judiced by  the  suspension  of  electrical  work,  which  could  be 
carried  out  if  the  primary  materials  were  available.  One 
solution,  according  to  Senor  Rubio.  is  immediately  at  hand. 
It  is  that  the  Government  should  protect  the  electrical 
industry  by  making  diplomatic  representations,  so  as  to 
secure  the  removal  of  the  contraband  veto  on  the  export  of 
the  raw  materials  wanted  by  Spain,  the  Government  giving, 
if  necessary,  a  guarantee  that  they  would  be  consumed  in 
the  country  and  pirohibiting  rc-exporlation.  In  addition  it 
is  suggested  that  the  materials  should  for  the  time  being  be 
admitted  free  of  duty  or  at  reduced  dnt  es,  and  that  the 
shipping  companies  should  also  lower  their  rates  for  freight. 
The  perniaiiont  solution  of  the  problem,  in  the  opinicii  of 
the  Spanish  author,  lies  in  the  plac'ng  of  the  industries  of 
the  country  in  a  state  of  true  economic  independence  by 
discontinuing  the  "suicidal  exports"  of  raw  materials  which, 
it  \i  held,  should  be  work"d  up  in  Spain,  instead  of  its  being 
neccsiary  in'  normal  times  to  procure  somi-manufacturcs 
I'rom  the  other  nations  which  receive  the  Spanish  iron, 
cofii)er  and  other  ores.  Senor  Kubio  is  under  the  inipiression 
that  if  the  war  had  not  occurred  foreign  capitalists  would 
have  been  prepared  to  transform  Spanish  ores,  particularly 
copper,  into  piartly  nmnufaclured  products  in  Spain,  but  he 
gives  no  authority  for  this  assumption. 
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NEW  ELECTRIC  STEEL  FURNACES. 


Iq  our  issue  of  .July  25th,  1913,  we  gave  particulars  of  some 
electric  steel  furnaces  iu  Sheffield,  with  special  reference 
to  one  installed  by  Messrs.  Electro-Metals,  Ltd.,  which  at 
that  time  was  the  only  one  of  its  kind  in  this  country.  Since 
that  date  great  progress  has  been  made,  and  the  company 
has  a  large  number  of  furnaces  at  work,  in  which  many 
improvements  have  been  made. 

The  Electro-Metals  furnace  is  an  arc  furnace  using  two- 
phase  current.  It  his  two  upper  electrodes,  and  one  lower  or 
hearth  electrode ;  the  upper  electrodes  carry  separate 
phases,  and  the  lower  electrode  forms  the  common  return 
of  what  is  really  a  two-phase  three-wire  system.  This  is  illus- 
trated in  fig.  1,  which  shows  diagrammatically  the  essential 
features  of  the  system.  Two  single-phase  transformers 
(Scott  connected)  are  shown,  fed  on  the  high-tension  side 


Practically  all  power  supplies  are  either  two  or  three-phase, 
and  it  is,  therefore,  one  of  the  great  advantages  of  the 
Electro-Metals  two-phase  system  that  such  supplies  can  be 
utilised  directly  by  means  of  static  transformers,  without  the 
intervention  of  costly  and  inefficient  motor-generator  sets, 
such  as  are  required  for  furnaces  using  single-phase  current. 

Where  the  primary  supply  is  two-phase,  power  is  delivered 
from  the  mains  through  two  single  transformers,  one  on 
each  phase,  to  the  furnace  at  suitable  voltage.  In  the  case 
of  a  three-phase  primary  supply,  the  two  transformers  are 
arranged  with  the  well-known  Scott  connection  to  deliver 
two-phase  low- tension  current  to  the  furnace. 

The  furnaces  normally  use  current  at  a  pressure  of 
about  80    volts   on    each   phase,  but  the  larger  sizes   are 


Fig.  1. — Diagram  of  Electbo-Metals  Two-Phase  Fuknace 

System. 

with  three-phase  current  and  delivering  low-tension  two- 
phase  current  to  the  furnace.  Thus  current  flows  through 
the  upper  electrodes  (a  and  b)  across  the  arc  gaps  where 
the  intense  heat  is  generated,  then  through  the  metal 
charge  and  the  basic  lining  to  the  lower  electrode  (n),  and 
so  returns  to  the  transformers. 

The  furnace  is  equally  suitable  for  melting  common  steel 


WW 
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Fig.  2.— Electeo-Metals  25-owt.  Fuenace. 

or  wrought  iron  scrap  and  refining  to  high  quality  steel, 
or  for  refining  fluid  metal  from  Bessemer  vessels  or  open- 
hearth  furnace3.  It  is  admirably  adapted  for  the  produc- 
tion of  tool  or  alloy  steels  and  all  grades  of  steel  castings. 

Continuous    current   is  not    suitable    for   electric    steel 
furnaci    work,   alternating    current    being    always  used. 


Fig.  3.— Electrical  Costsol  Geab  foe  25-cwt.  Fubnace. 

arranged  for  a  choice  of  two  voltages,  the  higher  one  being 
used  during  the  melting  period  and  the  lower  one  during 
the  subsequent  refining  (see  fig.  4).  On  the  low-tension 
side  of  the  transformers  each  phase  is  connected  to  one  of 
the  upper  electrodes.  In  this  way  the  arcs  between  these 
electrodes  and  the  charge  are  formed  independently  of  one 
another,  an  arrangement  which  ensures 
very  steady  running  during  the  melting 
period.  In  all  furnaces  where  the  arc 
plays  between  the  electrode  and  the 
metal,  the  sudden  melting  of  pieces  of 
metal  directly  under  the  electrodes  causes 
certain  fluctuations  of  the  load,  and  it 
often  happens  that  the  arcs  become  tem- 
porarily broken  in  this  way.  With  a 
single-phase  furnace  having  arcs  in  series 
this  means  that  when  one  arc  is  broken 
the  whole  load  is  instantly  thrown  off 
the  mains,  but  with  the  Electro-Metals 
two-phase  system,  which  has  the  arcs  in 
parallel,  the  breaking  of  an  arc  only 
results  in  half  the  load  being  moment- 
arily thrown  off  the  system.  Thus, 
violent  fluctuations  are  avoided  ;  the 
heating  is  continuous,  the  melting  is  ac- 
celerated, and,  consequently,  the  energy 
consumption  is  reduced. 

The    electromagnetic    effect    due    to 
the   two-phase   arrangement  produces  a 
thorough  circulation  in  the  bath  of  molten 
metal,  which  facilitates  the  chemical  re- 
actions of  refining  by  bringing  all  portions 
of  the  charge  in  rapid  succession  into 
intimate   contact   with  the  slag.     This 
steady  circulation   results   in  the   rapid 
melting  of  the  alloy  additions  which  are 
made   in    the    manufacture  of    special 
steels,   a    condition    ditlicult   to    obtain 
with    furnaces    having    purely   surface 
heating. 
The  circulation  has   the  further  very  important  effect  of 
equally  distributing  the  intense  heat  from  the  arc  throughout 
the  entire  charge,  thus  protecting  the  roof  and  lining  of 
the  furnace  from  local  overheating. 

The  lower  or  neutral  electrode  consists  of  a  layer  of  carbon 
mixture  evenly  rammed  over  the  bottom  of  the  furnace  tank, 
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and  the  basic  lining  is  rammed  in  above  bhis  carbon  layer. 
This  lining  is  made  of  either  dolomite  or  magnetite  mixed 
with  tar   and    thoroughly  burnt   in,  and    is,  when  hot,  a 


Jso/a/'/ng  Sh/itch.. 


Bottom  Electrode 


Fig.  4. — DiAGBAM  of  Electbical  Connections. 

good  conductor  of  electricity,  offering  only  a  small  resist- 
ance to  the  passage  of  the  current.  For  example,  if  the 
pressure  on  each  phase  is  75  volts,  there  will  only  be  a 
drop  of  about  3  volts  between  the  metal  in  the  bath  and 
the  neutral  terminal.  The  heat  developed  by  this  com- 
paratively small  resistance  serves,  however,  to  keep  hot  the 
lower  portion  of  the  furnace  hearth,  thus  preventing  the 
solidification  of  any  unrefined  metal  on  the  bottom  of  the 
bath  and  ensuring  homogeneity  of  the  charge. 


In;.  .'..     Eli  rTUo-METAL.-*  IruN  Fubnace. 

The  general  constmction  of  the  furnace  varies  according 
to  the  amount  and  kind  of  work  which  it  bns  to  do.  In 
the  smaller  sizes,  the  raising  and  lowering  of  the  el(<trodes 
and  also  the  tilting  of  the  furnace  may  be  done  by  liiind- 
operated   gearing.     In   the   larger   sizes  electrically-driven 


tilting  gear  is  necessary,  and  the  electrodes,  owing  to  their 
weight,  must  be  operated  by  motor-driven  gearing,  which 
may  be  hand-regulated  or  automatically  controlled.  Furnaces 
over  G  tons  capacity  are  arranged  for  four  electrodes,  two  on 
each  phase,  all  four  being  separately  controllable. 

The  body  of  the  furnace  itself  is  of  steel  plate  construc- 
tion suitably  strengthened  to  avoid  bulging  when  hot.  The 
electrodes  are  held  in  specially-designed  holders  with  suit- 
able electrical  contacts.  Eich  holder  is  connected  to,  and 
insulated  from,  a  carriage  which  runs  over  and  between  two 
vertical  channels.  The  carriage  is  raised  and  lowered  by 
a  vertical  screw  placed  centrally  between  the  channels,  the 
screw  being  actuated  by  a  worm  and  worm-wheel  or  by 
bevel  gearing  coupled  to  a  small  motor.  The  furnace  roof, 
which  consists  of  a  steel  frame  holding  an  arch  of  silica 
bricks,  is  detachable  from  the  shell,  and  is  always  provided 
in  duplicate  so  as  to  facilitate  the  replacing  of  an  old  roof 
by  a  new  one.  The  electrode  gear  is  best  placed  at  the  back 
of  the  furnace,  that  is,  opposite  to  the  teeming  spout,  as 
this  arrangement  allows  for  two  working  doors,  oce  at  either 
end  of  the  furnace.  This  arrangement  is  shown  in  fig.  2. 
The  tilting  gear  (see  fig.  7)  is  placed  below  and  behind  the 
furnace,  and  is  driven  by  a  suitable  motor.  The  latter,  by 
means  of  redaction  gearing,  drives  a  large  bevel  wheel 
mounted  on  trunnions,  in  the  centre  of  which  is  a  screwed 
bronze  sleeve.  Through  this  sleeve  passes  the  long  screw 
which  is  fastened  at  the  upper  end  to  a  bracket  at  the  back 
of  the  furnace.  Turning  the  bevel  wheel  either  pushes  up 
this  screw,  and  so  tilts  the  furnace  forward,  or  else,  when 
the  motor  is  reversed,  the  screw  is  drawn  down  and  the 
furnace  tilted  backward.  The  tilting  screw  is  of  such  length 
as  to  give  a  forward  tilt  of  40 '  and  a  backward  tilt  of  5^ 

The  electrical  equipment  varies  according  to  the  voltage 
and  periodicity  of  the  high-tension  supply  :  according  to 
whether  the  electrode  motors  are  to  be  controlled  by  hand 
or   by  automatic  regulators  :   and  also  according   to   the 


Fio.  6.— Switchhoabd  fob  4-ton  Fdbnace. 

working  voltages.  Sometimes  two  low-pressure  voltages  are 
desired,  a  higher  one  for  melting  and  a  lower  one  for 
refilling,  in  which  case  two  interlocked  switches  are  neces- 
sary, so  as  to  be  able  to  change  o\er  from  one  voltage  to 
the  other  without  delay  (fig.  1 ). 

When  the  electrode  motors  are  controlled  by  hand,  tram- 
way type  reversing  controllers  arc  installed,  operated  in 
accordance  with  the  readings  of  the  ammeter  on  each  phase. 
Automatic  control  of  the  electric  m(iU)rs  ain  be  carried  out 
by  means  of  Thury  automatii'  regulators,  one  for  each 
motor,  which  are  operated  by  scries  transformers,  mounted 
on  the  low-t«n8ion  leads.  A  rheostat  in  the  secondary 
circuit  enables  the  regulator  to  operate  at  any  desired 
amperage  on  the  furnace.  Reversing  controllers  are  also 
provided  which  cut  out  the  automatic  regulators  and  enable 
the  electrodes  to  be  (luickly  hoi?UxI  out  of  or  lowered  down 
into  the  furnace  (see  figs.  ;(  and  0). 

The  instruments  for  the  control  of  the  furnace  are 
mounted  on  enamelled  slate  panels,  and  consist  of  an 
ammeter  for  each  of  the  upper  electrodes  and  one  on  the 
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neutral  return,  all  of  which  are  operated  from  series  trans- 
formers mounted  on  the  low-tension  cables.  A  voltmeter 
is  provided  which  has  a  three-way  switch  to  indicate  the 
voltage  on  either  phase,  and  also  the  pressure  across  the 
two  phases.  If  desired,  integratingr,  indicating  or  recording 
kilowatt  meters  can  be  arranged   for  on  the  instrument 


The  following  is  a  description  of  the  working  of  a  typical 
charge,  when  melting  and  refining  common  scrap  to  high 
quaUty  steel. 

After  the  furnace  has  been  fettled  from  the  previous 
charge,  the  cold  Scrap  is  thrown  into  the  hearth.  The  scrap 
is  preferably  of  steel  or  wrought  iron,  and  is  usually  of 
common  quality  containing  up  to  0"10  per  cent,  each  of 
sulphur  and  phosphorus.  When  charging  is  completed  the 
current  is  switched  on  and  the  electrodes  are  lowered  until 
the  arc  is  struck  between  them  and  the  upper  portion  of 
the  charge.  The  current  is  then  kept  constant  at  the 
desired  amount,  either  by  means  of  the  hand  controllers  or 
the  automatic  regulators. 

The  beat  from  the  arc  soon  melts  a  large  hole  in  the 
charge  underneath  and  around  each  electrode,  which  con- 
tinues to  travel  down  as  these  holes  become  deeper,  until  a 
bath  of  flaid  metal  is  formed  in  the  bottom  of  the  furnace. 
This  bath  gradually  increases  in  size  and  depth  owing  to 
other  portions  of  the  charge  melting  into  it,  and  conse- 
quently the  electrodes  commence  to  rise  with  the  level  of  the 
metal. 

By  the  time  they  have  risen  to  the  usual  working  level  of 
the  bath,  any  unmelted  portions  of  the  charge  are  detached 
from  the  sides  and  pushed  within  the 
hot  metal  in  the  centre.  During  the 
melting  the  slag  is  added,  consisting 
of  a  mixture  of  lime,  fluorspar,  sand, 
and  either  iron  ore  or  hammer  scale. 
This  slag,  owing  to  its  lower  density, 
floats  on  the  top  of  the  molten  metal, 
and  the  chemical  actions  of  refining 
take  place.  The  carbon  in'  the  scrap 
is  oxidised  by  the  iron  oxide  in  the 
slag,  and  is  given  off  in  the  form  of 
carbon-monoxide,  which,  rising  through 
the  metal,  gives  the  appearance  of 
boiling.  This  boiling  serves  to  bring 
the  slag  and  metal  into  more  intimate 
contact.  The  silicon  and  manganese 
in  the  scrap  are  oxidised,  and  their 
respective  oxides  dissolve  in  the  slag. 
The  phosphorus  is  oxidised,  and,  in 
the  presence  of  the  lime  in  the  oxidising  slag,  is  formed 
into  a  phosphate  of  lime,  which  enters  into  the  slag. 
A  portion  of  the  sulphur  is  also  oxidised,  and  passes  away 
as  gaseous  oxide. 

When  sufficient  time  for  these  reactions  to  take  place  has 
elapsed,  the  current  is  switched  off,  and  the  furnace  tilted 
forward.  The  bulk  of  the  slag  is  run  off  through  the 
tapping  spout,  and  the  remainder  is  pulled  off  the  surface  of 
the  metal  by  means  of  rabbles,  so  that  in  this  way  the 
phosphorus  is  removed  from  the  steel.  Recarburising 
additions  are  made  to  give  the  required  carbon  to  the  steel, 
and  another  purifying  slag  is  thrown  in.  This  second  slag 
consists  of  lime,  sand  and  fluorspar,  and  quickly  melts  when 
the  current  is  again  switched  on.  The  power  used  in  the 
furnace  during  the  subsequent  refining  is  only  about  one-half 
of  that  required  during  the  melting  period.  The  phosphorus,  as 
stated  above,  has  been  removed,  but  there  remains  among  the 
injurious  constituents  in  the  metal  the  bulk  of  the 
sulphur,  and  in  addition  a  certain  amount  of  oxide  of  iron 
which  has  come  from  the  oxidation  of  the  scrap  during  the 
melting  and  from  the  oxidising  slag  that  is  necessary  for 
the  removal  of  the  phosphorus.  The  metal  must  therefore 
be  freed  from  this  oxide  and  from  the  sulphur.  The  oxide 
of  iron  in  the  metal  is  also  soluble  in  this  new  slag,  which 
takes  it  up  until  the  solvent  powers  of  the  two  fluids  are 
equal.  The  oxide  is  then  removed  from  the  slag  by  means 
of  the  addition  of  finely-divided  carbon  in  the  form  of 
powdered  anthracite,  which  reduces  the  oxide  of  iron  in  the 
slag  and  at  the  same  time  makes  a  reducing  atmosphere  of 
carbon  monoxide  inside  the  furnace.  Under  these  circum- 
stances the  oxide  of  iron  in  the  steel  is  continually  passing 


into  the  slag  as  the  carbon  reduces  it,  and  in  this  way  the 
whole  of  the  metal  is  gradually  freed  from  its  oxide.  At 
the  same  time,  under  the  reducing  conditions  and  under 
the  influence  of  the  chemical  composition  of  the  slag,  the 
whole  of  the  sulphur  is  automatically  removed  from  the 
metal  into  the  slag. 

The  steel  being  now  purified  is  ready  for  "  teeming  "  into 
the  ladle,  its  composition  being  adjusted  to  that  required, 
by  the  addition  of  alloys,  the  quantity  of  which  is  based 
on  the  result  of  a  test  analysis  taken  from  the  bath  during 
the  refining.  A  small  addition  of  aluminium  or  an  alloy  of 
aluminium  is  usually  added  at  the  end  in  order  to  remove 
any  trace  of  gases  which  may  remain  in  the  steel.  ►    <> 

The  ladle  is  then  brought  under  the  tapping  sjwnt  of  the 
furnace,  the  small  door  above  this  is  opened,  and  the  furnace 
is  tilted  right  over  and  its  contents  emptied  into  the  ladle, 
from  which  it  is  teemed  into  the  moulds. 

WoBKiNG  Costs  fob  Electbo-Metals  Fcrnacks. 


(a)  Melting  and  Refining   Common  Steel  Scrap  to  High   Grade 
Metal  suitable  for  Steel  Castings. 

Size  of  farnace           

25  cwt.    2i  tons. 

S  tons. 

No.  of  casts  per  week  (double 

shifts)          

No.  of  tons  per  week 

25 
3125 

20 

50 

18 
90 

No.     of    tons    per    year   (45 
working  weeks)     

Transformer  capacity,  KW.  ... 

Energy  consumption  per  ton, 
KW.-honrs 

1,406 
300 

850 

2,250 
500 

800 

4,050 
900 

780 

Electrode  consumption,  lb.  per 
ton 

45 

40 

35 

Fig.  7.— Motob-driven  Tilting  Geab  :  Section. 


Costs  peb  Ton  of  Metal  in  the  Ladle. 


1.  Sorap   at    558.    per    ton 

(allowing  7  per  cent,  loss) 

2.  Energy  at  0  5d.  per  unit 

3.  Electrodes  at  IJd.  per  lb. 

4.  Labour 

5.  Materials  for  slags 


Alloys    adding    0'25   per 
cent.  Si   and   075  per 

cent.  Mn.  

Repairs  and  maintenance 
Ladle  costs         


£    s. 

2  19 

1   15 

6 


s.  d. 
19  3 
13  4 
5  10 
5  8 
1     6 


4  6 

5  10 
1     9 


&    p. 

2  19 

1  11 

5 

4 

1 


Total £6     6     6      £6  17     8      £5  11     3 

Management,  laboratory  and  overhead  charges  are  not  included. 

(b)  Melting  and  Refining    Common  Steel  Scrap  and  Producing 
High- Quality  Tool  Steel. 


S-ze  of  furnace.. 


25  owt.  2i  tons.  5  tons. 


No.  of  casts  psr  week  (double 

shifts) 

22 

18 

16 

No.  of  tons  per  week 

27-5 

4S 

80 

No.  of  tons  per  year  (1.5  weeks 

1,237 

2,025 

3,600 

Energy  consumption  per  ton, 

KW.H. 

900 

850 

800 

Electrode  consumption,  lb.  per 

ton  ... 

hO 

45 

40 

Costs  per  ton  ingots. 

£     8. 

d.         £ 

8.   d. 

£    8. 

d. 

1.  Scrap  at  55s.  (7  per  cent. 

loss)      

2  19 

3         2 

19     3 

)  19 

3 

2.  Energy     at     06d.     per 

unit      

1  17 

6         1 

15     6 

1   13 

4 

3.  Electrodes  at  Ifd.  per  lb. 

7 

4 

6     7 

6 

10 

4.  Labour 

7 

3 

6     3 

4 

7 

5.  Materials  for  slags 

1 

9 

1     6 

1 

2 

6.  Repairs  and  maintenance 

8 

10 

6     0 

4 

7 

7.  Ladle  and  moulds 

7 

4 

5  10 

6 

1 

Total £6     9     3      £6     0  10       £5  13  10 

Management,  laboratory,  overhead  charges,  and  alloys  are  not 
included  in  the  above  costs. 
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The  following  Electro-Metals  furnaces  for  steel  making 
Lave  been  installed,  or  are  in  course  of  construction,  at  the 
present  time  : — 

Measra.  Darwin  &  Milner,  Sheffield      2 i  tons. 

Messrs.  Soderfors  Bruks  A.B.,  Sweden        - 2i     „ 

Messrs.  Kayser,  Ellison  i:  Co.,  Ltd.,  Sheffield  ...  i      „ 

„  „  , 8       „ 

Messrs.  Swift,  L'^vick  &  Sons,  Sheffield  4       „ 

Messrs.  Jno.  A.  Crowley  Co.,  Detroit 5      ,, 

Messrs.  T.  Hackett  &  Sons,  West  Bromwioh 25    cwt. 

Messrs.  Robert  Hyde  ic  Son,  Ltd.,  Sheffield 25      „ 

Messrs.  Kryn  &  Lahy  Metal  Works,  Ltd.,  Letohworth  30      „ 
The  National  Steam  Car  Co.,  Ltd.,  Chelmsford         ...       2    tons. 

Messrs.  Altos  Homos  de  Vizoaya.  Bilbao         25     „ 

The  Electro-Metals  system  is  also  being  used  for  the 
manufacture  of  ferro-alloys. 


ELECTRICITY    IN    SUBMARINE    MINING. 


In  several  of  our  French  contemporaries  recently  the  appli- 
cation of  electricity  to  the  operation  of  submarine  mines 
has  been  described,  on  the  basis  of  a  detailed  article  by 
M.  Antoulaieff,  professor  at  the  Ecole  Militaire  Electro- 
technique,  of  Petrograd,  which  was  originally  published  in 
Ekctrikhestvo. 

Free  mines,  which  are  not  connected  with  the  shore,  and 
are  dangerous  to  all  vessels,  because  they  explode  at  the 
first  contact,  are  fitted  with  batteries  inside  them ; 
stationary  mines  are  connected  by  submarine  cables  with 
etations  on  the  shore,  where  the  batteries  are  situated. 
Automatic  mines  contain  an  apparatus  which  closes  the 
circuit  when  a  vessel  bumps  the  mine,  sending  a  signal  to 
the  shore,  whence,  automatically  or  otherwise,  a  strong  current 
is  transmitted  to  explode  the  mine.  Observation  mines,  on 
the  other  hand,  are  moored  at  known  spots  which  are  kept 
uader  observation  with  telescopes,  and  when  a  hostile  ship 
passes  over  a  mine,  the  latter  is  sprung  by  the  observer.  In 
this  case  extreme  accuracy  is  essential,  if  the  mines  are  far 
from  the  shore. 

The  batteries  used  are  in  sime  cases  required  to  main- 
tain a  weak  current  continuously  ;  but,  generally,  the 
batteries  are  intended  to  give  a  strong  current  for  a  short 
time.  In  the  case  of  the  batteries  in  free  mines,  the  exciting 
liquid  is  introduced  into  the  cells  only  at  the  moment  when 
they  are  required  to  operate.  Sjmetimes  one  needs  a 
cell  of    low  E  M.F.  and  high  internal  resistance,  to  ensure 
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Mines. 

that  the  current  shall  never  exceed  a  few  milliamperes  ;  for 
this  purpose  a  piece  of  submarine  cable  in  sea  water  has 
been  found  suitable,  the  electrodes  being  the  copper  con- 
ductor and  the  galvanised-iron  sheathing  wires.  The 
E.M.K.  18 from  001  to  1  volt,  and  the  resistance  hundreds  of 

oh  318. 

The  submarine  cable  used  consists  of  a  stranded  copper 
conductor  insulated  with  gutta-percha,  several  layers  of 
rubber,  and  several  layers  of  impregnated  tape,  the  whole 
being  sheathed  with  galvanised-iron.  The  resistance  of 
the  cable  ifi  -0  to  12  ohms  per  km.,  and  the  weight  up  to 
500  kg. 


The  detonators  are  usually  actuated  by  the  heating  pro- 
perty of  the  current.  Experience  shows  that  the  fuse  wire 
should  not  exceed  0025  mm.  in  diameter,  an  alloy  of  plati- 
num being  used  ;  the  length  of  the  wire  and  the  density 
of  the  explosive  are  important  factors  in  relation  to  the 
sensibility  of  the  detonator. 

The  apparatus  at  a  shore  station  has  to  provide  for  the 
testing  of  the  circuits  and  batteries,  the  reception  of  a  signal 
when  a  vessel  touches  a  mine,  and  the  transmission  of  the 
firing  current,  so  that  an  elaborate  control  board  is  required. 

When  the  operation  of  the  mines  is  effected  automatically, 
the  warning  signal  simultaneously  actuates  a  relay  permitting 
the  firing  current  to  pass  to  the  line.  When  it  is  desired 
to  render  the  mine  inoperative,  the  switch  controlling  the 
firing  battery  is  opened. 

The  connections  of  the  automatic  mine  are  shown  in 
fig.  1,  in  which  a  and  b  are  terminals  connected  respec- 
tively to  the  core  and  the  sheathing  of  the  cable,  c  is  an 
indicator,  d  a  plug  board,  E  and  f  two  pairs  of  terminals,  H 
an  ordinary  galvanoscope,  of  which  the  pointer  when 
defiectfid  to  a  certain  extent   makes  contact  between   two 


Fig.  2  — Appabatus  foe  Recoedino  the  Nttmbbr  of  the 
Mine  Exploded. 

springs,  and  k  is  an  electromagnetic  relay  with  poles  at  a 
and  I,  and  an  armature  which  rotates  about  a  fixed  axis 
at/.  When  the  armature  of  this  relay  is  in  the  position 
shown  by  the  firm  lines,  the  lever  r  is  held  against  the  pull 
of  a  spring  d  by  a  tooth  attached  to  the  armature. 
N  registers  the  number  of  times  the  circuit  of  the  battery  o 
is  clo  ed. 

When  a  vessel  strikes  a  mine,  a  connection  is  produced 
between  the  conductor  and  the  sheathing  of  the  cable,  and 
the  current  from  the  local  battery  d  increase?,  so  that  the 
'  pointer  of  the  galvanoscope  h  is  strongly  deflected  and  closes 
the  spring  contacts,  thus  energising  the  relay  k  by  means 
of  the  battery  .:.  The  armature  of  the  relay  releases  the 
lever  r,  which  makes  contact  with  c,  and  at  the  same  time 
interrupts  the  circuit  through  the  galvanoscope,  so  that  the 
pointer  of  the  latter  returns  to  its  normal  position  and  the 
circuit  of  the  relay  is  opened.  The  armature  of  the  relay, 
under  the  action  of  a  spring,  closes  the  contacts  g  and 
rings  the  bell  l. 

If  the  double-pole  switch  bi  is  closed  when  the  lever  c 
makes  c  intact  with  c,  the  firing  current  at  once  passes  to 
the  line  by  way  of  the  plug-board  n  and  explwlcs  the  mine. 
If  the  switch  m  is  left  open,  the  ringing  of  the  bell 
announces  that  the  mine  has  been  struck  by  a  ship,  and  it 
can  be  fired,  if  desired,  by  closing  the  switch,  or  reset  by 
replacing  the  lever  c 

The  mines  are  usually  connected  in  parallel,  and  each 
mine  has  to  be  provided  with  an  indicator  to  show  which 
mine  has  exploded.  This  device  is  illustrated  diagrammuti- 
cally  in  lig.  2.  A  disk  a  turns  in  the  clockwise  direction 
under  the  action  of  a  spring,  and  carries  on  its  upjier  side 
an  ebonite  ring  < ,  to  which  is  applied  n  metal  tongue  n  ;  on 
the  lower  side  are  several  metal  contacts  b,  their  number 
cirre8]K)nding  to  that  of  the  mine,  less  one.  These  contacts 
arc  {X)nnected  together,  and  by  wav  of  the  pivot  with  the 
sheathing  of  the  cable.  When  the  mine  closes  the  circuit, 
the   firing  current  passes   from  the  controlling  station  by 
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the  shuQt  /),  through  the  winding  of  the  electromagnet  »', 
into  the  axis  of  tlie  armature  (/,  and  so  to  the  tongue  a  and 
to  the  mine.  The  armature  is  attracted  and  releases  the 
disk,  which  begins  to  rotate,  while  the  tongue  a  rests  upon 
the  ebonite  ring  and  the  circuit/',  i,  rf,  a  is  thus  interrupted  : 
during  this  rotation  the  contacts  b  touch  the  spring  e  in 
succession,  so  that  the  firing  current  passes  (in  the  case 
illustrated)  five  times  into  the  cable  by  way  of  p.  e.  b.  Con- 
sequently when  mine  No.  G,  to  which  this  apparatus  is 
connected,  explodes,  the  tiring  current  passes  six  times  in  all 
before  the  circuit  is  left  open,  and  permits  the  recorder  n 
to  register  the  number  of  this  mine.  The  disk  a  is  brought 
to  rest  by  the  stop  Ir  meeting  the  tongue  n,  leaving  the 
circuit  open. 

A  detonator  much  used  in  Russia  is  that  invented  by  an 
engineer  officer  named  Drey^'re,  and  consists  of  a  piece  of 
ebonite  a,  fig.  3,  into  which  are  inserted  two  screws  b  and  c, 
with  sharp  points,  separated  by  a  gap  of  one  or  two  milli- 
metres. Into  the  space  between  the  points  an  explosive  is 
introduced,  to  which  graphite  is  added  to  increase  the  con- 
ductivity. The  apparatus  is  put  in  circuit  by  means  of  the 
insulated  wires  .^rf  and  fi,  which  are  connected  to  the  screws. 
If  a  source  of  electrical  energy  of  ati  least  45  volts  A.c,  or 
65  volts  D.c.  is  applied  to  the  circuit, 
sparks  are  produced  between  the 
particles  of  graphite  in  the  priming, 
and  the  latter  is  ignited,  bursting  the 
ebonite  at  the  thin  upper  part  so  that 
the  flames  pass  through  into  the  charge. 
A  capsule  h,  filled  with  fulminate  of 
mercury,  is  usually  attached  to  the 
upper  end  of  the  detonator  and  is 
deflagrated  by  the  ignition  of  the 
explosive. 

Detonators  can  be  prepared  of  any 
desired  resistance  by  varying  the  com- 
position of  the  explosive.  Usually  the 
resistance  is  from  10  000  to  20,000 
ohms,  according  to  the  characteristics 
of  the  Eource  of  electricity  employed, 
which,  in  the  case  of  land  mines,  may 
be  a  magneto  exploder.  Such  a  ma- 
chine consists  of  an  armature  driven 
through  gearing  by  a  handle,  and  three 
steel  masnets  ;  the  armnture  is  wound 
with  2,500  turns  of  insulated  wire,  ofp^^,  ^  —ssnTioN  op 
500  ohms  resistance,  and  makes  six  DnEYi-iRE  Detonator 
revolutions  per  turn  of  the  handle, 
which  should  be  turned  at  least  four  times  per  second. 
The  total  weight  of  the  ma -hine  in  a  wooden  case  is  5  kg., 
and  it  gives  a  pressure  of  70  volts  when  the  external 
resistance  is  1,000  ohms,  45  volts  for  500  ohms,  and 
35  volts  for  250  ohms.  Thus  it  could  be  used  to  explode 
simultaneously  20  detonators  of  10,000  ohms  resistance. 

Another  type  of  exploder  is  an  ordinary  d  c.  dynamo  with 
series  excitation  ;  it  is  provided  with  a  condenser,  and  an 
arrangement  which  allows  the  current  to  pass  into  the  ex- 
ternal circuit  only  once  while  the  crank  makes  two  revo- 
lutions (and  armature  1 2  revolutions).  A  moment  before  the 
external  circuit  is  closed,  the  circuit  containing  the 
condenser  is  opened,  and  besides  the  discharge  of  the  con- 
denser, the  "  extra-current  "  of  opening  is  thrown  into  the 
external  circuit.  In  this  machine  the  armature  resistance 
is  1,100  to  1,300  ohms,  that  of  the  field  magnets  1,600 
ohms,  the  capacity  of  the  condenser  0'008  to  00? 4  mfd., 
and  the  voltage  170  volts  :  the  apparatus  weighs  27  kg., 
and  can  explode  30  detonators  in  parallel  simultaneously. 
Detonators  are  always  connected  in  parallel,  because  they 
cannot  be  made  precisely  alike  ;  if  they  were  in  series,  the 
most  sensitive  would  go  off  first  and  open  the  circuit, 
leaving  the  other  detonators  intact. 


Tlie  Zeppelin  and  the  Lamp. — The  unexpected  does 

not  always  happen.  When  London  was  visited  by  the  craft  of  the 
K'lltured  Count  recently,  and  dropped  bombs  in  a  certain  district, 
everythine  around  was  shattered  except  one  electric  lamp  which 
remained,  we  are  informed,  "  in  solitary  glory,"  »nd  that  lamp  was 
a  "  Mazla."    We  shall  hide  behind  a  bank  of  them  next  time. 


CORRESPONDENCE. 

Ltttert  received  by  ii»  after  5  p.m.  ON  Tuesday  cannot  appear  until 
the  following  week.  Correspondeiiia  slumlil  forward  their  commimi- 
eations  at  the  earli«xt  posnble  moment.  A'o  letter  can  be  pnbli»h*d 
unlets  we  have  the  writer's  name  and  address  in  our  possession. 


The  A,E.G.  Meeting. 

We  think  the  sugprestion  made  by  "  Xo  Farlivenees"  that  firms 
shall  state  whether  they  are  or  are  not  supplying  the  Electrical 
Company  or  A.E.G.  with  machinery,  A:o.,  is  a  good  one,  and  it 
gives  us  great  pleasure  to  state  that  during  the  past  1.5  months  we 
have  not,  directly  or  indirectly,  supplied  to  the  Electrical  Company, 
A.E.G.,  or  any  of  its  agents,  any  machinery  or  goods  of  any  kind. 
We  have  been  approached  by  them  on  several  occasions,  but  most 
of  their  letters  have  been  ignored,  and  we  have  been  struck  by  the 
attitude  of  their  travellers,  all  of  whom  are  British,  who  have 
visited  us  endeavouring  to  sell  goods,  and  openly  boasted  that  they 
could  supply  us  with  anything  that  their  parent  company  made, 
and  that  it  was  their  intention  to  keep  the  Charing  Cross  Road 
establishment  going,  so  that  they  would  be  ready  to  ^ro  straight  on 
with  an  increased  turnover  as  soon  as  the  war  was  over.  We 
know  the  firms,  in  particular  one  not  far  from  the  centre  of 
England,  which  is  supplying  the  Electrical  Company  with  motors, 
and  we  are  sorry  that  the  B.E.  A..M.A.  has  not  so  far  seen  its  way 
to  answer  some  of  the  correspondence,  and  so  clear  its  members. 

G.  Brook,  Ltd. 

Hnddersfield,  October  2nd,  1915. 


I  am  glad  to  see  that  my  protest  in  your  issue  of  September  17th 
has  aroused  some  interest,  and  I  trust  that  you  will  allow  me  some 
faither  space  in  order  to  drive  home  my  points.  Let  it  be  remem- 
bered that  here  is  a  company,  registered  in  London  under  a  British 
name,  which  is  merely  an  offshoot  of  the  A.E.G.  of  Germany,  and 
which,  although  not  allowed  to  import  goods  from,  or  to  export 
money  to,  Germany,  is,  nevertheless,  being  "  nursed  "  in  order  that, 
when  the  war  is  over,  the  A.E  G.  may  come  into  its  own  again. 
The  late  head  of  the  A.R.G  ,  Dr.  R  .thenaa,  was  one  of  the  Kaiser's 
familiar  spirits,  like  Herr  BiUin,  and  undouhtodly  shared  the 
responsibility  of  forcing  on  this  w.irld-war  for  German  dominion. 
The  D'esent  head.  Dr.  Walther  Rathenau,  recently  made  a  violent 
anti-English  sprech,  and  his  company  has  been  fngaged  for  many 
months  in  turning  out  instrument-i  of  destruction  agaiuft  us  and 
our  AllifS.  The  Electri  al  Company  is,  thi-refore,  merely  a  nest 
which  is  being  k-pt  in  order,  against  the  time  when  the  gentle 
German  Eigle  will  lay  eggs  in  it,  in  the  f..rm  of  dumped  German 
el-ctri.ial  gonHs,  to  the  detriment  of  our  own  maoufa-iturers. 
Those  Englishmen  who  are  at  p'esent  carrying  on  this  biisiness 
are,  however,  no  less  unpatrio  ic  than  those  who  are  helping  to 
keep  it  alive  by  trading  with  it.  The  former  have  no  excuse  that 
it  is  their  br-ad  and  butter  ;  any  competent  man  can  find  a  job 
nowadays.  The  latter  have  not  even  this  excuse.  It  is  difficult 
to  discover  all  their  names,  but  anyone  louking  into  the  window  in 

Charing  Cros?   Road   can  see  examples   for   himself 

Perhaps  the  manufacturers  of  the^e  goods  will  explain. 

iDqnlsition. 

October  &th,  1915. 

Receipt  Forms  on  Cheques. 

A  printed  receipt  form  on  all  cheques  would  be  particularly 
useful  at  a  time  like  the  present,  when  office  staffs  are  depleted 
through  enlistments  and  increased  postage  charges  are  proposed. 

Preferably  the  receipt  should  be  printed  on  the  back  of  the 
cheque,  for  then  one  signature  serves  as  an  endorsement  and  a 
receipt.    The  wording  could  be  : — 

"Received  from 

(Name  of  firm.) 


The  amount  named  on  the  face  hereof. 
The  signature  of  payee , 


Stamp  for 
£2  or  over. 


Date 191 

This  receipt  is  also  the  endorsement  of  the 
cheque  and  is  the  only  acknowledgment  required.' 
The  pa'd  cheques  c%n  be  pasted  on  to  the  counterfoils  in  the 
cheque  book,  and  the  receipts  are  thus  kept  in  handy  form  for 
audit  purposes. 

Accountant. 

A  Transformer  (Jnery. 

I  shall  be  obliged  if  one  of  your  readers  can  offer  a  solution  to 
the  following  problem  ;— Three  .3  810-230-volt  transformers  were 
connected  to  a  6, 600- volt  three-pha^e  alternator  (earthed  neutral)  ; 
the  transformers  were  connected  in  star  on  the  primary  and 
secondary  sides  and  the  latter  earthed  ;  the  voltage  between  phases 
on  fecondary  was  400,  which,  of  courne,  was  quite  correct,  but  the 
voUaje  across  any  one  phase  was  260  (30  volts  high). 

When  the  neutral  point  on  primary  was  connected  to  earth,  the 
secondary  voltage  became  normal.  Is  it  possible  that  this  was  due 
to  a  third-harmonic  voltage,  or  was  it  due  to  the  capacity  of  the 
transmission  line  and  transformers  .' 

M.  M« 
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NEW     ELECTRICAL     DEVICES.     FITTINGS 
AND    PLANT. 


Multiple-Break  Tumbler  Switch, 

We  recently  described  a  single-tnmbler  double-pole  switch  which 
Messrs.  A.  P.  Lundbeeo  A:  Sons,  of  477-i89,  Liverpool  Road, 
Lundon,  N.,  have  put  on  the  market ;  a  switch  of  similar  con- 
struotion  has  now  been  introduced  by  the  firm,  under  the  title  of 
the  "  yaadbreak  "  switch,  it  beiner  a  single-way  switch  with  four 
breaks  in  its  circuit. 

The  switch  is  designed  for  pressures  up  to  2.")0  volts,  and  is 
intended  for  nse  in  circuits  where  there  is  a  liability  to  heavy 
spark  wear  through  high  voltage  or  current,  or  both,  or  owing  to 
the  inductance  of  the  apparatus  controlled. 

Surface  types  are  made  for  5  and  10  amperes,  and  a  flush  pattern 
for  6  ampeies ;  if  the  current  be  reduced,  the  switch  may  be  used 
nn  circuits  at  proportionately  higher  voltages— up  to  400  volts 
In  view  of  the  tendency  nowadays  to  put  heavier  work  on  tumbler 
switches,  this  device  should  prove  very  useful.  It  will  deal  with 
currents  ."0  per  cent,  above  its  rated  capacity,  if  the  circuit  is  not 
very  inductive. 

Ferr.intl  Bar  Fires. 

In  connection  with  their  electric  fires,  Messrs.  Ferranti,  Ltd., 
of  Central  House,  Kingsway,  W.C,  have  recently  issued  a  new 
folder,  H  75/1,  covering  the  latest  patterns. 

One  of  these  "bar"  fires,  type  F  B  D  a,  is  illustrated  in  fig.  1,  and 
contains  two  heating  elements  each  of  750  or  lnOO  watts  maximum 
loading.  Each  element,  fig.  2,  is  controlled  by  a  separate  switch,  so 
that  either  or  any  of  them  can  be  used  as  desired  :    the  elements 


Large  Turbine  Geor. 

Through  the  courtesy  of  the  Power  Plant  Co.,  Ltd.,  of  West 
Drayton,  Middlesex,  we  were  recently  able  to  inspect  a  typical 
turbine  speed  reduction  gear— one  of  a  number  passing  through  the 
shops— which  is  intended  for  driving  a  direct-currfnt  generator 
and  to  transmit  2,250  H.i>„  the  speed  reduction  being  from  3,000 
to  SOO  RP.M. 

It  will  be  noted  that  the  complete  gear  forms  a  self-contained 
unit,  which  is  bolted  to  the  turbine  bed,  an  oil-tight  joint  being 
made  between  the  caps  of  the  turbine  bearing  and  the  arijoining 
pinion  bearing  of  the  gear.  The  latter  consists  of  a  nickel-steel 
pinion  and  built-up  wheel,  running  with  a  tooth  velocity  of  about 
6,000  ft.  per  min  ;  the  gear  face  width  is  32  in.  and  the  shaft  centres 
are  42  in.  apart. 

The  two  steel  rims  of  the  wheel  are  shrunk  on  to  oast-iron 
centres  and  further  secured  by  axial  studs,  the  ends  of  which 
are  riveted  over.  The  wheels  are  bolted  together  at  the  bosses 
and  through  a  distance  ring  near  the  periphery.  The  wheel, 
which  is  machined  all  over  and  perfectly  balanced,  is  pressed 
on  to  a  steel  shaft  and  secured  endwise  in  position  by  a  collar  and 
nut,  and  is  also  double  keyed. 

The  gear  case,  as  well  as  its  base,  is  made  in  halves  at  right 
angles  to  the  wheel  axis,  with  planed  oil-tight  joints.  The  case 
is  of  strong  box  section,  and  the  bearing  housings  for  wheel  and 
pinion  form  integral  parts  of  the  case. 

The  most  interesting  feature  of  the  gear  is  the  arrangement  of 
the  pinion  bearings,  of  which  there  are  three.  The  centre  bearing 
is  a  plain  bearing  with  horizontal  flanges,  which  bolt  on  to  flat 
seats  on  the  casing.  The  bolt  holes  in  the  bearing  flanges  are 
clearance  holes.  The  two  outer  bearings  are  of  ^pecial  design, 
and  are  arranged  with  a  wedge  adjustment  for  setting  the  gears  to 


Fig.  1.— Ferranti  Fire,  Type  FBDa. 


Fid.  4. — Turbine  Speed  Reduction  Gear. 


Fici.  3. — Method  ok  Fi.m.n'i  and  CoNNEcriNo 

HBATINO   BARO,    keen    I''R0.V    BblllND. 


consist  of  a  heating  spiral  clamped  between  specially  shaped  barn 
of  porcelain,  which  are  threaded  on  to  screwed  rods  fitted  with 
Dute  at  cither  end.  The  ends  of  the  heating  wire  are  clamped 
under  these  nuts,  the  rods  or  bolts  becoming  the  terminals. 

Fig.  3  shows  the  method  of  rarryinir  the  elements  in  the  carcase. 
The  clamping  bolts  drop  into  slotted  birn,  whi}h  are  cnnneuted  to 
the  terminals,  and  thus  are  alive.  To  remove  an  pliimont,  it  is  only 
necessary  to  open  the  main  switch  and  clack  bat  k  two  wing  nutK, 
and  it  is  al^o  only  a  few  miniitoH'  work  to  slacken  the  clampinir 
Dots  and  replace  the  heating  spiral  in  the  porcelain  supports. 

The  front  of  the  flro  is  protected  by  a  wire  screen  ;  the  back  is 
rooloied  in  the  carcase,  but  is  aooeaiible  by  removing  a  panel. 


— View  ok  .spkeu  Kkdh  uu.n  <jb.\K  with  Case  Removed. 


correct  centres.  When  the  outside  bearings  are  being  adjusted,  the 
bolts  fastening  the  centre  bearing  to  its  seats  are  slackened,  so  that 
the  centre  bearing  can  follow  the  movement  of  the  outside  bear- 
ings. When  the  latter  are  finally  adjusted,  the  bolts  of  the  centre 
hearing  are  tightened,  and  the  bearing  is  fixed  in  its  final  i>osition 
by  steady  pegs. 

The  biarings,  as  well  as  the  gear,  are  lubricated  by  moans  of  oil 
under  pressure,  supplied  by  a  Bpoclally  designed  turbo  oil  pump 
coupled  to  the  pinion  shaft 

The  himring*  arc  fitted  with  oiltiow  indicators,  and  a  most  effi- 
cient lubrl.iation  of  the  gear  is  obtninoii  by  r.urronndinK  the  pinion 
with  a  iilonely  fitting  aluminium  nil  shield  close  up  to  the  line  ot 
engagement,  into  which  the  oil  Is  pnmped,  so  that  the  spacei 
between  the  pinion  teeth  revolve  practically  full  of  oil.  The  top 
half  of  one  of  these  shields  is  shown  in  position  in  fig.  6. 
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Special  attention  has  been  (fiven  in  the  desipninK  to  the  acces- 
sibility of  all  parts ;  all  bearinpra  can  he  removed  without  the 
main  cover  havini!  to  be  lifted,  and  the  whole  pinion  can  be 
exposed  and,  if  necessary,  taken  out  after  removing  the  lisht  end 
covers,  which  are  made  separate  from  the  main  cover,  and  are 
fitted  with  additional  inspection  doors. 

A  cast-iron  oil  trough  is  formed  in  the  bottom  of  the  gear  case, 
from  which  the  oil  drains  into  a  separate  oil  cooler — a  cast-iron 
tank  fitted  with  suitable  baftles,  which  direct  the  flow  of  oil  round 
a  grilled  oopoer  cooling  coil  through  which  water  is  circulated. 
The  oil  circuit  farther  contains  an  oil  strainer — arranged  so  that 
the  strainer  can  be  removed  without  interfering  with  the  oil  flow 
— pressure  gauge  and  thermometer. 

The  generator  is  coupled  to  the  gear  by  means  of  one  of  the 
Power  Plant  Company's  heavy-duty  flexible  couplings,  the  flexible 
medium  of  which  is  in  compression. 

The»e  couplings  consist  of  two  facing  disks  with  similar  cast 
projections,  which  mesh  very  loosely  with  each  other,  the  inter- 
vening spaces  being  filled  with  comprepsible  material.  They  are 
adopted  for  reversing  and  are  insulating.  We  may  add  that  the 
firm's  works  contain  many  examples  of  their  own  redaction  gears, 
which  are  used  between  motors  and  lineshafts,  and  motors  and 
machines. 

Sewing  Bench  Lighting. 

Messbs.  Dugdill's  Patents,  of  Failsworth,  Manchester,  have 
devised  a  "  sewing  bench  constellum,"  which  we  illustrate  here- 
with. 

A  and  B  are  arranged  for  lighting  button-hole  machines,  two 
lamps  to  each.  A  shows  the  lamps  in  position  fcr  use  ;  b  shows 
the  lamps  folded  back,  Qut  of  use.  c  and  D  are  arranged  for 
ordinary  sewing  machines,  one  lamp  to  each — shown  in  the  work- 
ing position,  also  folded  back  out  of  use.  The  arms  are  instantly 
adjusted,  and  are  self-sustaining  in  all  positions.    The  pillars  may 


The  wiring  in  West  African  House  was  already  installed  before 
the  details  of  the  illuiLioating  scheme  had  been  determined,  and  it 
was  unfortunately  arranged  that  all  the  lights  in  each  room  should 


Fig.  8. — Board  Room  Lighting,  West  African  House. 

be  turned  on  and  off  by  a  single  switch.  To  overcome  this  infl'^xi- 
bility  an  interesting  innovation  has  been  made  by  providing  a 
three-way  pull  chain  switch  in  each  lighting  bowl  where  required. 


o 


Fig.  6. — Sewing  Bench  Constellu.m. 


be  either  screwed  to  the  table  top,  or  carried  through  felt-lined 
holes  in  the  table  top,  and  secured  to  the  floor  as  shown. 
Conatellnms  are  made  for  any  number  of  machines  on  one  bench, 
and  spaced  as  required  for  ordinary  double-side  sewing  benches. 

B.T.H.  Lighting  at  West  African  House. 

The  accompanying  illustrations  are  chosen  as  typical  of  the 
results  obtained  by  the  British  TnoMSON-HonsTON  Co.'s  "  Eye- 
Rest  "  indirect  lighting  system  in  one  of  the  new  Kingsway 
Buildings,  viz.,  West  African_House.     The  whole  of  the  building. 
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Fig  7.— "EykBest"  Lighting  at  JUhiiNs  Bank, 
West  African  House, 

including  the  ground  floor  Recruiting  office,  is  lighting  throughout 
on  the  indirect  principle  by  Mazda  lamps,  in  some  120  "Eye  Rest" 
fittings. 

Part  of  the  ground  floor  is  occupied  by  Martin's  Bank,  fig.  7, 
in  which  oxidised  silver  metal  fittings  are  used. 


The  pnll  chain  permits  flexible  lighting  from  each  bowl  or  permits 
all  the  lamps  therein  to  be  extinguished,  as  may  be  desired. 

Appropriate  illumination  is  provided  in  the  secretary's  office  and 
agent's  office  by  a  single  "Eye- Rest'"  fitting  in  each  case  with 
Mazda  lamps  and  X-ray  reflectors.  In  harmony  with  the  purpose 
and  furnishing  of  the  board  room  are  two  handsome  "  Eye-Rest  " 
fittings  used  to  illnminate  this  chamber,  fig.  8. 

The  illustrations  are  reproduced  from  untouched  photographs 
taken  by  the  unaided  light  of  the  Mazda  lamps, 

"  ReTO  "  Electric  Fires. 

The  Cable  Accessories  Co.,  Ltd.,  of  Britannia  Works, 
Tividale.  Tipton,  have  recently  issued  a  new  list  dealing  with 
their  "Revo"  electric  fires,  which  are  made  in  several  patterns 
and  finishes,  ranging  upwards  from  quite  moderate  prices,  and 
which  incorporate  the  firm's  patent  heating  element  shown  in 
figs.  9  and  10. 


Fii;.  9.— Heating  Element  used  in  "Revo"  Fibe. 

This  possesses  several  novel  features,  the  heating  wire  B,  being 
wound  entirely  on  the  front  face  of  a  fpeciallydesigned  htat 
reflector  p.  There  is  a  free  air  space  round  the  wire  which  has 
no  time  lag  in  heating  np  ;  moreover,  the  member  c  is  stated  to 
automatically  take  up  any  slackness  in  the  heating  wires,  thus 
preventing  short  circuits.  D  and  E  represent  a  spring  device, 
which  takes  up  expansion  of  the  element  and  absorbs  shocks,  &c., 
in  transit.     Slotted  end  brackets  o  are  fitted  to  facilitate  removal. 

It  will  be  noted  that  the  design  prevents  the  waste  of  heit  by 
radiation  in  a  rearward  direction. 
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Pitr.  11  BhowR  the  "Lender"  pattern  fire,  weiehin?  35  lb.  and 
bnilt  for  2,000,  ^,500  or  3  ODO  watts  maximum  loading 

Two  switched  are  provided,  of  tumbler  pattern,  stronely 
mounted,  and  suitable  for  foot  operation  ;  the  internal  connections 


Fio,  10.— Cboss  Section  op  "  Revo  "  Element,  showinc 
Action  of  Tautening  Member. 

are  speciaUy  insulated  ;  the  housings  are  of  fine  grained  cast-iror 
stove  enamelled  and  are,  with  the  exception  of  the  smallest  fire' 
large  enough  to  cover  the  ordinary  fire  grate. 


Vui.  II.— "Le.ader"  Pattern   "  Revo  '  Electric  Fire. 

The  normal  voltages  supplied  are  100,  200,  220,  24O/2.50 
~n!l°°  fu        '  t-omplete    spare  elements   and   wire  spirals  f  jr 
aTgTaTantd  f"r%hr;tr^  '"'""^  -'''  ""^  ''^'  *''-'— = 
>ew  Electric  Eaboratory  Furnace. 


FlU.    12.— IlBATINO    Tl'HK    I'OR    KURNACK. 

illa8trt^V/r!^"»K''''%''r".""^''  °°  """"  ""onomlcal  line«.  Wc 
K*,^,.  \  n  r"*  '  \"^  'nrnaoe,  made  by  Mk«hh«.  A.  Gallbn- 
KAM,.  .V  Co.,  Ltd.,  of    19-21,  Sun   Street,   Kinsbury  Square    EC 


which  IS  wound  with  a  special  high-resistatice  alloy,  which  can  be 
used  for^  temperatures   up  to   1,000'^  C,  or  for  short  periods  up 
k-  i!  ^°*    heating   chamber  is  made  of    fused   silica 

which  19  not  liable  to  breakage  tbrongh  sudden  changes 
ot  temperature,  and  is  a  good  electrical  insulator  The 
space  between  the  lagging  and  the  winding  is  packed  with  finely- 


13.— Electhic  Tube  Fi-rnace. 


powdered  quartz,  and  the  lagging  consists  of  slabs  of  magnesium 
carbonate  mixed  with  asbestos  fibre,  which  makes  an  excellent 
heat  insnlator.  The  end  walls  are  also  of  refractory  material,  held 
in  place  by  steel  tie-rods,  and  the  casing  is  of  sheet  iron  Fig  13 
shows  a  tube  furnace,  and  fig.  12  the  heating  tube  ;  fig   14  shows 


Fio.  U— Electric  Crucible  Fdrnack. 

a  crucible  furnace,  with  and  without  its  cover.  These  furnaces 
work  with  AC.  or  d.c,  and  can  be  wound  for  any  voltage  up  to 
220  volts.  The  temperature  can  be  accurately  controlled,  and  very 
bttle  heat  is  radiated  into  the  room.  JIuflle  furnaces  and  other 
patterns  are  also  made. 


The    Electric   Vehicle  Association  of  America.— 

The  forthcoming  annual  convention  of  the  Electric  Vehicle  Asso- 
ciation of  America,  which  is  to  be  held  in  Cleveland,  0.,  on  the 
ISth  and  lUth  mst.,  promises  to  be  of  an  interesting  character 
Among  other  enbjeots  of  interest  that  are  to  be  diecnssed  is  that 
or  battery  exchange  systems,  several  of  which  are  in  present,  or 
prospfotive,  operation,  and  concerning  which  there  is  just  now 
considerable  disonssion  in  electric  vehicle  circles.  The  subieot  will 
be  opened  by  Mr.  8.  Ferguson,  vice-president  of  the  Hartford  Elec- 
tric Light  Co.,  of  Hartford,  Conn.,  who  will  deal  with  "The 
Hartford  Electric  Co.  s  Experience  with  the  Battery  Maintenance 
and  Battery  Exchange  System."  Another  important  subject  is 
that  of  the  electric  taxioab,  concerning  which  high  hoiHis  are 
entertained  in  some  quarters.  Mr.  I.  8.  Sorimgor,  the  secretary 
and  general  manager  of  the  Detroit  Taxicab  and  Tr«n»fcr  Co 
the  first  concern  in  America  to  both  build  and  run  electric  taxis 
will  read  a  paper  on  The  Electric  Taxicab."  Other  patwrs  to  bo 
read  at  the  meeting  include  one  by  Mr.  R.  Macrra,  of  ihe  Common- 
wealth EdiBon  Co.,  of  Chicgo,  on  "  The  Function  of  the  Electric 
Garage,  one  on  'Tha  Field  for  the  Small  Electric  Delivery 
Vehicle,    and  ona  on     Elootrio  Vehicles  in  Municipal  Service  ' 
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DAMAGES    ON    BREACH    OF    A    CONTRACT 
TO    SUPPLY    MACHINERY. 


[fkom  a  leoal  contributor.] 

Nice  questions  occasionally  arise  as  to  the  proper 
course  for  a  man  to  adopt  who  has  bought  ma- 
chinery only  to  find  that  it  does  not  do  the  work 
required  of  it.  Wholesale  rejection  may  be  pos- 
sible; and  he  may  be  compelled  to  keep  the  machine, 
work  it  to  the  limit  of  its  Ci.pacity,  and  supplement 
it  with  another  machine  either  from  the  same  or  a 
different  manufacturer.  In  these  circumstances  it 
may  become  necessary  for  him  to  consider  the  mea- 
sure of  the  damages  which  he  is  entitled  to  claim. 

The  discussion  of  a  concrete  case  which  may  often 
be  paralleled  in  actual  practice  should  tend  to  the 
clear  understanding  of  the  legal  questions  which 
have  to  be  considered. 

A  manufacturer  in  a  tropical  country  where  water 
is  scarce  and  expensive  requires  a  condenser  which 
will  condense  lo.ooo  lb.  of  steam  per  hour  and  main- 
tain a  vacuum  of  25  inches  with  the  barometer  read- 
ing 30.  He  buys  a  condenser  with  a  warranty  that 
it  will  produce  these  results,  and  erects  it  in  accord- 
ance with  the  manufacturer's  instructions.  He 
then  finds  that  it  will  only  do  half  the  work  required 
of  it.  He  makes  every  attempt  and  incurs  expense 
in  trying  to  put  it  right  He  consults  the  manufac- 
turers, who  suggest  various  expedients,  all  of  which 
are  put  to  the  test  but  without  avail.  If  he  were  to 
stop  his  works,  and  wait  for  the  manufacturers  to 
comply  with  their  guarantees,  he  might  suffer  serious 
loss.  He  therefore  makes  the  best  of  a  bad  job — 
gets  out  of  the  condenser  as  much  work  as  it  will 
do  and  buys  water  to  condense  the  rest  of  his  steam. 
Pmally,  in  order  to  effect  the  necessary  condensa- 
tion, he  buys  a  second  condenser  from  another  firm 
which  will  do  the  work  left  undone  by  the  first 
machine.  In  these  circumstances — as  he  has  suffered 
materially  from  the  breach  of  warranty — the  ques- 
tion is,  what  is  the  measure  of  damages  which  he 
can  recover  in  an  action  ?  It  is  a  general  principle 
of  law  that  "The  measure  of  damages  for  breach 
of  warranty  is  the  estimated  loss  directly  and 
naturally  resulting  in  the  ordinary  course  of  events 
from  breach  of  warranty.*" 

What  then,  is  the  loss  directly  and  naturally  re- 
sulting from  the  breach  of  warranty?  In  the  well- 
known  case  of  Hadley  v.  Baxendale  (1,854)  9  ex. 
341  C^t  page  354)  it  is  laid  down  that  where  two 
parties  have  made  a  contract  which  one  of  them 
has  broken,  the  damages  when  the  other  party 
ought  to  receive  in  respect  of  sucn  breach  of  con- 
tract should  be  such  as  may  fairly  and  reasonably 
be  considered  either  arising  naturally — i.e.,  accord- 
ing to  the  usual  course  of  things,  from  such  breach 
itself,  or  such  as  may  reasonably  be  supposed  to 
have  been  in  the  contemplation  of  both  parties,  at 
the  time  they  made  the  contract,  as  the  probable 
result  of  the  breach  of  it. 

But  can  the  cost  of  installing  a  new  condenser  to 
do  the  work  which  the  other  was  unable  to  do  be 
lecovered  ?  It  is  submitted  that  it  can,  on  the  prin- 
ciple that  a  party  who  suffers  in  consequence  of  a 
breach  of  contract  is  bound  to  reduce  the  damages 
as  far  as  possible.  Had  they  simply  cast  out  the 
rondenser  as  supplied  they  might  have  been  com- 
[jelled  to  shut  down  their  works  altogether.  On  the 
other  hand  they  chose  the  simpler  and  cheaper  ex- 
pedient of  buying  such  additional  machinery  as  they 
were  advised  to  enable  them  to  dispose  of  their 
steam. 

It  is  interesting  to  inquire  whether  upon  the  cases 
decided  in  England  and  America  damages  can  be 
claimed  on  the  above  basis.  Reference  is  made  to 
American  decisions  because  notwithstanding  the 
large  number  of  contracts  relating  to  machinery 
which  are  made  in  this  country,  cases  illustrating 


the  question  under  discussion  arc  very  rare.  In- 
deed they  mostly  have  to  do  with  delay  in  the  per- 
formance of  a  contract. 

In  Cory  v.  Thames  Iron  IP'orks  Co,  (1,868)  L.K. 
3,  Q.B.  181,  the  plaintiffs  bought  from  the  defend- 
ants a  patent  boom  derrick,  ihe  first  of  its  kind  ever 
built  in  this  country.  It  was  to  be  delivered  in  six 
months'  time,  and  the  defendants  knew  the  plaintiffs 
were  going  to  use  it  in  their  business.  It  was  shown 
in  that  case  that  owing  to  delay  the  plaintiffs  lost 
profits  which  they  would  have  made  in  a  contract 
with  Sir  VV.  Armstrong.  These  profits  the  plaintiffs 
sought  to  recover  when  it  was  pointed  out  that  the 
special  purpose  was  not  known.  Chief  Justice  Cock- 
burn,  however,  obsefved,  in  the  course  of  the  argu- 
ment :  "  There  is  one  thing  which  must  always  be  in 
the  knowledge  of  both  parties,  which  is,  that  the 
thing  is  bought  for  the  purpose  of  being  in  some 
way  or  other  profitably  applied."  This  case,  how- 
ever, is  an  authority  for  the  statement  that  the 
damages  are  not  necessarily  confined  to  that  which 
both  parties  contemplated.  They  may  be  assessed 
on  a  larger  basis  than  that.  The  principle  is  thus 
stated  by  Sir  Henry  Mayne  in  his  work  on 
"  Damages  " — "  Where  in  consequence  of  a  change 
of  circumstances  the  defendant's  breach  of  contract 
has  not  produced  full  damage  which  the  contract 
originally  provided  against,  only  the  loss  which 
has  actually  been  incurred  can  be  recovered." 

Mayne  also  says:  "As  the  damages  for  breach 
of  covenant  are  measured  by  the  actual  loss  or  incon- 
venience which  the  plaintiff  has  been  put  to  by  the 
breach,  his  loss  or  inconvenience  may  from  time  to 
time  vary  or  disappear.  If  by  lapse  of  time,  change 
of  circumstances,  or  from  any  other  cause,  the 
covenant  has  ceased  to  operate,  or  has  wholly  or  in 
part  lost  its  beneficial  character,  or  if  its  breach  has 
been  acquiesced  in  to  a  degree  short  of  that  which 
would  bar  an  action,  a  breach  may  come  to  be  mea- 
sured by  very  small  or  by  merely  nominal  damages." 

In  Wigsell  v.  School  for  Indigent  Blind  (1,882). 
8  Q.B.D.  357,  certain  persons  who  had  bought  land 
upon  which  to  erect  a  school,  covenanted  to  build 
a  wall  seven  feet  high  between  it  and  the  land  of  the 
vendor.  Having  failed  to  build  the  wall,  the 
grantors  brought  an  action  for  damages  claiming 
the  cost  of  putting  up  the  wall  as  damages.  It  was 
shown  that  the  fact  of  the  wall  not  being  built  had 
not  really  affected  the  price  of  the  plaintiff's  land. 
In  these  circumstances  it  ,was  held  that,  the  true 
measure  of  damages  being  the  pecuniary  amount  of 
the  difference  between  the  position  of  the  plaintiffs 
upon  the  breach  of  the  contract  and  what  it  would 
have  been  if  the  contract  had  been  performed,  under 
the  circumstances  of  the  case  the  amount  that  it 
would  cost  to  build  the  wall  was  not  the  true  mea- 
sure of  damages.  In  that  case  Mr.  Justice  Field 
said:  "The  rule  stated  in  its  most  general  terms  is 
that  plaintiff  is  entitled  to  have  his  damages  assessed 
at  the  pecuniary  amount  of  the  difference  between 
the  state  of  the  plaintiff  upon  the  breach  of  the  con- 
tract and  what  it  would  have  been  if  the  contract 
had  been  performed." 

It  is  to  the  United  States  that  we  have  to  look  for 
anything  like  definite  authority  for  the  decision  of 
the  condenser  case  above  referred  to. 

In  Jacksons  v.  Hurlbuf  (158  N.Y.  34)  an  action 
was  brought  to  recover  damages  for  the  breaking 
of  a  planing  machine  while  in  custody  of  defendants, 
who  were  carriers,  for  transportation  to  plaintiffs' 
factory.  There  was  a  verdict  of  $500  for  injury  to 
the  machine  and  loss  of  plaintiffs'  use  while  being 
repaired.  In  the  course  of  the  judgment  of  an 
appeal  court  the  following  passage  appears:  "It 
was  urged  that  the  judge  had  admitted  evidence  to 
show  loss  of  profits  from  inability  to  use  the  machine 
after  the  injury  and  until  it  was  repaired.  But  no 
evidence  as  to  loss  of  profit?  was  given.  Some  proof 
was  given  that  the  plaintiff  was  compelled  on  ac- 
count of  the  injury  to  the  machine  to  send  work  out 
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of  the  shop  hi  order  to  complete  contracts  they  had 
in  hand  at  the  time  of  the  breaking  of  the  machine. 
This  was  not  proof  of  the  loss  of  the  profits,  but  of 
the  loss  occasioned  to  the  plaintiff  by  inability  to 
use  the  machine  on  account  of  the  defendant's  negli- 
gence. We  are  not  prepared  to  say  that  this  evi- 
dence was  not  entirely  competent  under  the  circum- 
stances of  the  case,  but  it  is  not  necessary  to  consider 
this  question,  as  the  expense  of  restoring  machine 
in  a  condition  to  use  was  a  proper  element  in  the 
estimation  of  damages,  and  that  item  of  expense 
alone  exceeds  the  verdict.  The  item  of  the  expense 
of  restoring  the  machine  to  a  condition  that  would 
render  it  fit  for  use  is  certainly  within  thp  principle 
that  damages  must  be  compensation  for  the  actual 
loss  sustained  which  was  the  natural  and  proximate 
consequence  of  defendant's  act.  The  cost  of  pro- 
curing necessary  work  to  be  done  outside  factory 
in  order  to  enable  plaintiff  to  fill  his  contracts  inter- 
fered with  through  inability  to  use  the  machine  would 
seem  to  be  within  same  principle  also." 

In  Reynolds  v.  Braithzvaitc  (131  Pa.  416)  it  was 
held  that  when  one  has  work  done  for  him  under 
a  contract,  exercising  control  of  the  mode  of  doing 
the  work,  and  participating  in  and  approving  the 
acts  of  the  contractor  which  constitute  the  cause  of 
action,  he  is  responsible  for  injuries  resulting  to 
another  from  the  lawful  acts  of  the  contractor. 

In  an  action  for  damages  for  cutting  a  pipe  line 
upon  defendant's  land  supplying  water  to  plaintiff's 
premises,  it  was  held  to  be  legitimate  to  instruct 
the  jury  that  the  plaintiff  was  entitled  to  the  reason- 
able cost  of  obtaining  a  supply  of  water,  and  to  the 
reasonable  cost  of  the  depreciation  thereof,  from  the 
time  it  was  cut  ofiF.  Nor  was  it  viTong  to  charge  the 
jury  that  the  case  was  one  in  which  judgment  would 
not  necessarily  be  limited  to  mere  compensation.  It 
was  not  a  case  for  punitive  damages,  but  the  jury 
would  consider  whether  compensating  damages 
would  be  sufficient  punishment  for  the  wrong. 

In  a  well-known  American  text-book,  "  Sedgwick 
on  Damages  "  (8th  edition).  (Vol.  i.  p.  45.  note  (a)), 
it  was  stated  that  in  an  action  (Davis  v.  Talcott,  14 
Bart.  114)  to  recover  damages  for  the  defective 
execution  of  a  contract  to  reconstruct  and  put  up 
machinerv  in  a  flour  mill  in  a  well-finished  and 
workmanlike  manner,  and  of  sufficient  size  and 
strength  to  correspond  with  the  cvlinders.  the  proper 
measure  of  damages  is  the  difference  between  the 
value  of  the  machinerv  actually  put  up  and  that 
agreed  to  be  constructed.  In  such  an  action  the 
plaintiff  is  entitled  to  recover,  in  case  the  jury  find 
that  the  machinerv  was  not  properly  constructed, 
such  sum  as  would  be  sufficient  to  put  the  same  into 
condition  contemplated  bv  the  contract;  also  such 
sum  as  the  mill  would  have  earned  during  the  time 
it  was  necessarily  delayed  in  consequence  of  the 
hreakaee  in  defects  in  the  machinerv,  taking  the 
fair  ordinary  earnincrs  of  the  mill,  after  dednctmg 
from  the  srross  earnings  the  expense  of  running  the 
.same,  as  the  net  profits.  So.  in  case  the  contract  is 
not  performed  in  a  reasonable  time,  the  jury  are  to 
ascertain  how  long  nerformnnce  was  imrensonablv 
delavcd.  and  then  if  fbey  find  fhe  plaintiff  was  in 
a  condition  to  work  his  mill,  by  having  grain  to 
grind,  and  is  prevented  from  grindtn'r  the  same  by 
such  unreasonable  delay,  the  plaintiff  is  entitled  to 
damasres  to  the  fross  amount  of  the  earnings  of 
the  mill,  after  deducting  the  exopuses  of  the  same. 

In  another  Americ.nn  rase.  Cnodlor  7'.  Rogers 
(to  T,a.  Ann.  I?pn.  67tV  it  was  held  that  in  a  case 
where  it  min-ht  he  imnlied  to  be  in  the  contemnlntion 
of  the  parties  to  a  rontrnrt  that  a  siip-.nr  mill  and 
rufrine.  whirh  the  manufarturer  imdertnok  to  nut 
up  within  a  riven  time  was  for  the  purpose  of  p-cftincr 
rrnn  it  v?t<i.  hrld  t1-.nt  a  fniliirr  to  nut  it  up  in  time 
entitled  the  plaintiff  to  recover  for  lo<;<;  of  crop  and 
extra  ware^  caused  bv  delav.  In  another  ra<;e  where 
the  lessors  of  a  saw  mill  broke  their  contract  to  repair 
the  mill,  the  lessees,  who  had  a  large  stock  of  logs 


in  the  mill  yard,  were  held  entitled  to  recover  the 
expenses  of  removing  them  to  another  mill  and  the 
cost  of  getting  them  sawn  there.  (Hinckley  v. 
Deckworth,  13  Wis.  31.) 

In  another  American  case  it  was  decided  that  where 
defendant  breaks  his  contract  to  supply  property  or 
to  do  work  not  by  altogether  failing  to  do  the  thing 
contracted,  but  by  doing  it  improperly,  the  plaintiff 
can  recover  no  more  than  the  cost  of  remedying  the 
defect.  So  upon  the  sale  of  a  machine  which  con- 
tained defects,  where  the  defendant  could  have  been 
recompensed  by  a  small  expenditure  it  was  held  that 
this  must  be  done  and  plaintiff  could  not  receive 
damages  based  on  a  recurrence  of  the  injury.  (Frick 
Co.  V.  Folk,  50  Kan.  644.) 

Again,  where  the  breach  of  warranty  of  machinery 
makes  it  impossible  to  get  something  necessary  for 
use,  the  purchaser  must  minimise  damages  by  pro-  J 
curing  it  elsewhere.  So  where  a  steam  pump  to  be  m 
used  to  pump  water  for  a  greenhouse  fell  short  of 
warranted  capacity,  the  purchaser  must  avoid  loss 
by  procuring  water  elsewhere.  (Carter  v.  Fisher, 
121  N.Y.  Supp.  614.) 

Finally,  where  a  machine  was  delivered  in  an  unfit 
condition  to  do  the  work  it  was  purchased  for,  the 
purchaser  was  allowed  to  recover  the  expenses  of  a 
reasonable  but  unsuccessful  attempt  to  adapt  it  to 
the  contemplated  purpose  (IVhitar  v.  Ryder,  139 
Mass.  366),  and  so  of  course  of  a  successful  attempt 
(Jackson  V.  Hurlbut,  158  -v.Y.  34.). 

Having  regard  to  all  these  cases  it  is  conceived 
that  in  the  condenser  case  suggested  at  the  com- 
mencement of  the  article,  the  purchaser  of  the  ma- 
chine would  be  fully  justified  in  buying  the  new  con- 
denser and  charging  the  cost  of  so  doing  to  the 
account  of  the  vendor.  His  alternative  would  be  to 
scrap  the  machine  and  lose  his  sugar-crop.  In  the 
circumstances  he  would  have  chosen  the  course 
which  was  fairest  and  most  economical  from  the 
point  of  view  of  the  vendor. 


REVIEWS. 


Elcdrical  Engineering.  Volume  I.  Introductoiy.  By  T.  ■  C. 
Baillie,  M..\.,  D.Sc.  Cambridge  University  Press.  Price 
5s.  net. 

In  his  preface  the  author  explains  that  this  volume  is 
desipned  to  eerv?  for  elementary  courses  in  electrical  engineer- 
ing in  technical  institutions,  and  that  one  of  its  main  pur- 
poses being  to  teacli  iiist  principles,  an  en(loav<iur  ha*  been 
made  to  avoid  overlnnding  it  vi'ith  descriptive  details  which 
are  more  appropriate  to  oral  than  to  written  exposition. 

Unfortunately,  the  author's  endeavour  has  been  so  unsuc- 
cessful ,as  to  render  his  text-book  excix-dingly  commonplace. 
The  most  flagrant  example  of  the  indiscriminate  use 'of  cata- 
logue illustrations  occurs  in  Chapter  IV,  in  which,  out  of  33 
figures  illustrating  "current  measurement."  20  are  pictures  of 
the  outsidcs  of  ammeters,  voltmeters,  etc..  which  give  abso- 
lutely no  information  whatever  as  to  the  principles  upon 
whicli  the  instruments  dejxmd.  In  fact,  the  only  instruments 
of  which  adequate  diagrammatic  representation  is  given  are  of 
the  moving  coil  type.  Pictures  of  tlie  ca.ses  and  dials  of  oiectro- 
static  voltmeters  and  Kelvin's  current  balance  are  given,  but 
no  diagrams  to  illustrate  the  principles  upon  wliich  they 
depend,  while  the  hot-wire  type  of  instrument  is  not  illus- 
trated at  all.  Surely,  the  proper  place  for  engineering  students 
to  familiarise  themselves  with  the  appearance  of  ammeters 
and  voltmeters  is  in  the  laboratory  and  workshop;  the  function 
of  the  text-book  is  to  explain  the  principles  of  such  instru- 
ments. 

Nor  is  this  fault  confined  to  one  chapter.  Tliroughout  the 
book  pictures  of  apparatus  abound,  but  efTivlivc  diagrams  arc 
RTdly  lacking.  Dynamos  are  illustratcil  by  Bome  pictures  and 
(liacrams  of  windings  which  nre  utterly  unsuitable  1  ir  the 
instruction  of  elementary  students  of  electrical  engineering. 
Tlie  chapter  on  (he  measurement  of  rcsisl.ance  is  much  better, 
but  oven  here  there  is  no  need  for  so  many  pictures  from 
cat:ilognes. 

Tlie  chapter  on  the  poJentiometer  is  a  v#ry  good  on«,  nnd 
thfl  nuthor  does  well  (0  inpist  on  the  Miperiority  of  potentio- 
meter methods  in  ninny  of  the  important  tvpes  of  electrical 
meiisurement  It  is,  howover.  doubtful  whether  the  precision 
type  of  instrument.  In  which  ^o  much  attention  is  given, 
would  be   a  Buitable  playtbind   for   a  student   who   n<>od8  bo 
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manv  pictures  of  ammeters  and  voltmeters  before  he  is  sure 
of  th.'in! 

Batteries  nre  dealt  with  in  a  very  satisfactory  manner, 
special  attention  beinp  given  to  storage  batteries  of  both  lead 
and  Edison  types.  Tlie  treatment  is,  perhaps,  a  little  more 
than  "  introductorj-."  and  the  same  may,  perhaps,  be  said  of 
eorne  portions  of  the  chapter  on  electric  lighting.  But  this 
is  better  than  the  earlier  part  of  the  book,  which  could  be 
more  justly  described  as  an  "  Elementarj'  Text-book  of  Elec- 
tricity with  Pictures  of  some  Electrical  Instruments"  than 
an  introduction  to  electrical  engineering. 

Over  100  exercises  are  given,  some  completely  worked  out 
and  some  <'hosen  from  the  C.  and  G.  examinations,  and  the 
book  is  well  printed  and  well  bound.  But  it  is  not  a  first- 
rate  book  on  electrical  engineering,  and  we  hope  that  Dr. 
Baillie  will  find  time  to  re-cast  some  of  the  earlier  chapters  in 
Volume  I  before  he  publishes  Volume  II. — P.H.S.K. 


Continuous-current  Electrical  Engineering.  By  W.  T.  Mac- 
call,  M.Sc.,  A.M.I.B.E.  London:  University  Tutorial 
Press.     Price  10s.  6d.  net. 

The  reputation  of  the  University  Tutorial  Press  for  high- 
grade  scientific  and  technical  manuals  is  considerably  en- 
hanced by  the  issue  of  Mr.  Maccall's  book  on  "  Electrical 
Engineering."  The  ground  covered  is  that  of  a  three  years' 
day  course  in  continuous-current  electrical  engineering,  and 
the  standard  reached  is  approximately  that  reauired  for  final 
degree  examinations  in  engineering.  It,  therefore,  more  than 
covers  the  continuous-current  section  of  the  Grade  II  C.  &  G. 
examination,  and  is  likelv  to  prove  exceedingly  useful  as  a 
general  handbook  for  shift  engineers,  as  well  as  a  text-book 
for  advanced  electrical  engineering  examinations. 

The  book  is  well  arranged  and  well  illustrated,  most  of  the 
diagrams  having  been  specially  prepared  for  this  book.  The 
treatment  is  essentially  practical,  and  many  of  the  recom- 
mendations of  the  Engineering  Standards  Committee  and  of 
the  Board  of  Trade  rules  have  been  included,  as  well  as  a 
number  of  useful  tables.  In  addition  to  a  complete  treatment 
of  continuous-current  generators  and  motors,  there  are  chap- 
ters on  units  and  standards,  conductors  and  insulators, 
measuring  instruments,  secondary  cells,  lighting,  distribution 
and  traction. 

The  chapter  on  conductors  and  insulators  is  a  remarkably 
good  one.  the  author  having  collected  and  set  out  in  quite 
a  short  space  all  the  essential  facts  concerning  conducting  and 
insulating  materials.  Such  a  complete  treatment  of  insulators 
in  a  C.C.  text-book  is  a  very  rare  phenomenon.  The  section 
on  measuring  instniments  is  also  veiy  complete;  and  here, 
again,  it  is  interesting  to  note  a  very  full  treatment  of  the 
Aron  meter,  a  subject  which  is  very  often  conspicuous  by  its 
absence  from  such  text-books. 

Tlie  dynamo  is  dealt  with  in  five  chapters,  first  a  chapter 
on  the  theory  of  E  M.F.  generation  and  armature  windings, 
then  a  chanter  on  armature  reaction  and  commutation,  fol- 
lowed by  chapters  on  characteristics,  con.struction  and  efS- 
ciencies.  The  treatment  in  general  is  sound,  but  there  are 
cases  where  piiints  are  laboured  beyond  measure,  and  other 
cases  where  the  treatment  is  unduly  brief.  For  instance,  it 
is  ridiculous  to  devote  half  a  chapter  to  the  discussion  of 
armature  reaction  and  then  to  dispose  of  its  effect  on  charac- 
teristic curves  in  ten  lines. 

Three  sections  are  devoted  to  electric  lighting;  a  chapter  on 
Tihotometry,  one  on  incandescent  lnmp.s.  and  one  on  arc 
lomns — all  thoroughly  up-to-date  and  clearly  written. _  The 
section  on  photometry  is  an  unusually  complete  exposition  of 
the  theory  of  illumination,  and  contrasts  favourably  with  the 
scanty  treatment  usually  given  to  this  subject.  There  are 
al.'*>  good  chapters  on  cells,  distribution  and   traction. 

Throughout  the  book  mathematical  work  has  been  kept  as 
simple  as  possible,  consistently  with  a  suiificient  and  concise 
exposition  of  the  subject.  A  large  number  of  worked  examples 
and  questions  are  given  on  the  subject  of  each  chapter.  These, 
add  considerably  to  the  value  of  the  book,  both  from  the  point 
of  view  of  the  teacher  and  the  student.  On  the  whole,  we 
are  very  favourably  impressed  by  Mr.  Maccall's  book,  and 
consider  that  it  could  be  used  with  equal  .advantage  as  a 
text-book  for  technical  college  classes  in  electrical  engineering 
or  as  a  general  practical  handbook  for  C.C.  station  engineers. 
—P.H.S.K. 


BUSINESS    NOTES. 


Coiulensiiiff  Plant.— The  Mirrlees  Watson  Co. have 

recently  received  the  following,  among  other  orders,  tor  condensing 

plant : — 

Greonwooil  4  Batlev,  li'^H.,  totTinslBy  Park  CoUiery.— Second  set. 

Scottish  Central  Electric  Power  Ck).,  Lta.,  Bonnyhridge  Powfr  Station.— 

Second  set. 
RoBsinptnn  Main  Colliery. — S°cond  pet. 
Tharnis  Snlphur  and  Hopner  Co.,  Ltd.— Two  sets. 
Rt.  Helens  Corporation. — Third  set. 
Roci^cc^  Anonyme  "Weot'nghouse,  Paris,  for  Dieppe. 
Fraser  &  Chalmers,  for  North  Lonsdale  Iron  Co. 

They  are  also  supplying  Edwso-ds  air  pnmps  for  the  Compagnie 
Francaiee  Thomeon-HouBton,  and  dry  air  pumps  for  the  Honghton 
Main  Colliery  Co. 


Catalogues  and  Lists. — British   Thomson-Houston 

Co.,  Ltd.,  Ragby. — Two  new  price  lists  :  No.  4,140  (8  pages)  con- 
tains descriptive  information,  prioes  and  weights  and  dimensions, 
arranged  in  the  usual  B.T.H.  manner,  of  lever  starting  switches  ; 
No.  4.401b  (four  pages)  is  devoted  to  overload  relays  for  A.o.  and 
CO.  circuits. 

The  Cable  Acoe.'<soribs  Co.,  Ltd.,  Britannia  Works,  Tividale, 
Tipton,  Staffs. — 12-page  illustrated  catalogue  of  "Revo"  eleotric 
firea  whose  distinctive  features  and  outstanding  advantages  are 
described.  The  unit  is  shown  in  detail,  and  the  pictares  show  a 
number  of  designs  of  theee  fires  for  office  or  home  ase.  Prices  are 
given. 

Mussus.  Alfred  Hebbekt,  Ltd.,  Coventry. — The  September 
number  of  the  firm's  "Monthly  Review  of  Machine  Shop Praotioe " 
contains,  in  addition  to  many  other  matters,  a  long  article  on  the 
machining  of  9'2  in.  high  explosive  shells.  The  monthly  stock 
list  of  machines  is  not  now  included,  but  a  separate  weekly  one  is 
issued. 

Messrs.  Febranti,  Ltd.,  Central  House,  Kingsway,  London, 
W.C. — Illustrated  folder  No.  H  7.5/1  giving  prices  and  brief  par- 
ticulars of  various  types  of  the  firm's  electric  bar  fires  and  electric 
cone  fires. 

The  Cressall  Manufacturing  Co.,  40  and  41,  Staniforth 
Street,  Birmingham. — Several  illustrated  descriptive  lists  relating 
to  controller  resistance  nets,  "  cord  "  resistance  material,  electric 
heating  nets,  &c. 

Century  Electric  Co.,  St.  Louis,  Mo.  U.S.A. — lUnstrated  oir- 
cnlar  showing  a  number  of  applications  of  Century  electric 
motors. 

Private  Arrangements. — Vennee'sElectricalCook- 

ING  AND  Heating  Appliances,  Ltd.,  6fi  and  68,  Wandsworth 
Road,  London,  S.W. — The  following  are  creditors  in  this  company, 
which,  as  already  reported,  has  gone  into  voluntary  liquidation  : — 

Barker  Bros f95  MnrrisALiiter        £16 

Duncan  Wood,  Ltd.           . .         . .  24  Mciryweatber  &  Co 16 

B.B.  PatfntsCo 72  Mi'ldleton,  S 27 

Clerkenwell  Plating  Co 28  Smih,  W.  H.,  *,  Son 29 

Cope  &  Co 82  Turner  &  Manyille 31 

Child  &  Co 19  Venner,  G 199 

Henley's  Telegraph  Co 16  Venner.R.  F 93 

Hataley  &  Bassett 19  Venner  Signs 44 

Cooper.  V 23  Watlington  4  Oo 16 

Lewis,  M 60 

.\notlier  Lamp  Test.— One  of  these  days  we  shall 
reach  th'  limit,  and  it  will  not  be  possible  to  find  any  more  records 
for  metal-filament  limps  to  break.  Apparently  we  are  still  some 
distance  from  that  unhappy  time,  and  quite  ob'ivious  of  the 
fact  that  most  of  the  nations  are  at  war,  th-  lamps  will  persist  in 
performing  hitherto  nnheard-of  exploits.  We  have  not  yet  noted 
any  reference  to  them  either  in  the  reports  of  Sir  John  French  or 
in  German  wireless,  but  have  no  donbt  whatever  that  thonsands 
of  them  are  renderin?  signal  service  at  the  Front  on  both  sides, 
and  after  the  war  Victoria  Cross  and  Iron  Cross  lamps  will  be 
greatly  in  demand.  At  the  moment  the  Cfneor  i«  busy,  so  we  are 
depriv  d  of  the  tales  of  heroism  that  should  u-ge  oh^r  lamps  on 
to  greater  effort,  and  we  have  to  be  content  with  such  information 
as  is  allowed  to  leak  through  from  other  directions.  One  of  these 
pipces  of  information  concerns  an  Osram  lamp  which  gave  an 
exhibition  of  streng'h  at  the  Mond  Nickel  In»titutp,  Clydaih-on- 
Tawe.  We  have  b«for*-  us  a  picture  of  the  said  lamp  shown  in  the 
waiting  room  of  that  Ia-<titute  where,  as  the  fl  xble  gave 
out,  the  lamp  and  shade  fell  a  distance  of  4  ft  on  to  the  wooden 
table.  The  shade  wa«  smashed  to  pieces,  hot  the  lamp  was  not. 
Indeed  it  even  ref^^ed  to  lie  on  the  table,  for  it  stuck  upright, 
neither  the  bulb  nor  the  filament  being  broken,  and  shortly  after- 
wards it  was  switched  on  to  a  new  connection  and  shone  with  its 
accustomed  brilliance,  proud  of  having  added  new  laurels  to  the 
Osram  fame.  Of  course,  the  point  could  not  be  seen,  being  in  the 
table,  but  the  reader  can  see  the  point  of  this  note,  namely,  that 
Osram  lamps  are  as  strong  as  ever.  Incidentally,  it  may  be  added 
that  the  lamp  was  not  brought  over  by  a  Zeppelin,  but  is  of 
British  make  entire. 

Trade  Announcements. — The  address  of  the  Acces- 
sories Manufacturing  Co.  was  altered  on  October  4th,  to 
Donedin   House,  Basinghall  Avenue,  B.C.    Telephone  No.  "  City, 

The  Swedish  General  Electric,  Ltd.,  have  now  moved  into 
more  commodious  offices  at  Canada  House,  Kingsway,  London, 
W  C    where  all  inquiries  should  be  sent. 

Messrs.  G.  A.  Steinthal  &  Boydell,  Ltd.,  of  Bradford,  notify 
that  with  the  sanction  of  the  B.  of  T.  thev  have  changed  the  name 
of  the  company  to  Jessop  &  Boydell,  Ltd.  The  whole  of  the 
issued  capital,  excepting  12  £1  shares,  is  held  by  Messrs.  Jessop,  under 
whose  management  the  business  is  carried  on.  The  remaining  12 
shares  are  held  entirely  by  natnral-born  British  subjects  of  British 
descent. 

Dissolutions  and  Liquidations.— Briti.sh  Wire- 
drawn Lamp  Co.,  Ltd  —This  company  is  winding  np  voluntarily, 
with  Mr.  F.  J.  Markie,  83,  Alberta  Road,  Bush  Hill  Park,  Enfield, 
as  liquidator  A  meeting  of  creditors  is  called  for  October  9th,  at 
the  office  of  Mr.  0.  B.  Thomas,  .W,  Chancery  Lane,  W  C.  Creditors 
should  send  particulars  of  their  debts  or  claims  to  Mr.  F.  J. 
Markie,  by  October  18th. 

ASHTON  k  Holt,  electrical  and  general  engineers,  16,  Crops 
Street,  Ryde,  Isle  of  Wight.— This  partnership  has  been  dissolved. 
Mr.  F.  B.  Holt  will  attend  to  debts,  *c. 
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Book  Bioticos. — "  Science  Abstracts."  Sections  A  and 
B.  Vol.  XXI  a,  Part  9.  RpptemViPr  25th,  1915.  London  :  E.  and 
r.  N.  Spnn.  Lt-l.     Price  Is.  G'l.  each. 

"  Trans/irfio/ix  of  the  Institute  of  Marine  Engineerp,"  September, 
1915,  containing  a  papnr  on''Sjlid  Fuel  from  the  Technical  and 
Commercial  Standpoint,"  by  Mr.  A.  E.  Battle,  and  an  American 
paper  on  "The  Clinkeriner  o'  Cial,"  by  Prof.  L  S.  Marks. 

"  The  Royal  Engineers'  Journal."  Vol.  XXII,  No.  4.  October, 
1915.     Chatham  :  R.E.  Institute.     Price  Is.  61. 

"The  Faraday  House  JoiirnaV  tor  th<>  Michaelmas  Term  con- 
tains an  obituary  notice  of  the  late  Mr.  Robert  Hammond,  Vice- 
Chairman  of  the  Governors  of  the  CoU^ere,  lists  of  s'udents  who 
are  servin?  with  the  Onlonrs,  and  articles  on  the  standardisation 
rnles  of  the  American  I  E  E.,  "  The  Coiliner  of  Hot  Bndies,"  by  Dr. 
Alex.  Russell,  and  "The  Electrical  Transmi-sion  of  Euergy,"  also 
by  Dr.  Busaell,  as  well  as  examination  results.  &'5. 

A  very  comprehensive  cataloprne  of  technical  and  scientific 
books  has  recently  been  issued  by  the  Hill  Publishing  Co..  cover- 
ing a  wide  variety  of  subjects,  and  giving  particulars  of  the  con- 
tents of  the  b^ok  in  each  case.  Many  of  the  books  lifted  have 
been  published  within  the  past  year  or  two.  Some  35  pp.  ont  of 
117  are  devoted  to  pu'ely  electrical  subjects,  but  many  of  the  books 
in  other  sections  de%l  with  matters  closely  allied  to  electrical 
engineering  or  even  inpeparable  from  it.  In  addition  to  the 
classified  portion  of  the  book,  which  ranges  from  "  Agriculture  " 
to  "Zinc,''  there  is  an  index  to  authors'  names.  Copies  will  be  sent 
to  readers  free  on  application  to  the  publisherc. 

"  Transactwn.1  of  the  North. East  Coast  Institution  of  Engineers 
and  Shipbuilders."     Vol.  XXXI,  Part  6.     Sflptember,  1915. 

"  Procepdinqs  of  the  South  Wales  Iniititute  of  Eoginf  era."  Vol. 
XXXI.  September  21st,  1915.  Cardiff:  The  Institute.  Price 
2s.  6d. 

"  Applied  Mechanics."  By  E.  S.  Andrews.  Cambridge  Uni- 
versity Press.     Price  48.  6d.  net. 

Electric  Heatiiis'  Apparatus. — Having  purchased  the 
stock  of  the  late  Phcpnix  Electric  Heating  Co.,  the  Dowsing 
Radiant  Heat  Co.,  Ltd.,  are  in  a  position  to  repair  or  supply 
electric  heating  and  cooking  apparatus  of  Phi^^^aiz  manufacture. 


LIGHTING  AND  POWER  NOTES. 


Aberdeen. — Station  Costs,  &c. — We  recently  referred 

to  the  financial  results  achieved  by  the  electricity  department 
during  the  year  ended  Joly  Slst  last.  In  this  period  the 
output  sold  reached  10,403,269  units,  as  compared  with  9,663,054 
units  in  the  previous  year,  the  power  units  sold  during 
the  period  having  increased  from  4,692,626  to  5,801,989  ;  the 
total  H.p.  of  motors  supplied  is  over  10,000.  In  his  report 
on  the  year,  Mr  Bell,  the  chief  engineer,  states  that,  despite 
the  increased  oatput  sold,  1,744  tons  less  of  fuel  were  consumed 
than  in  1913-14,  this  being  due  to  the  use  of  more  efficient 
generating  plant  and  the  better  load  factor  obtained  through  there 
being  le.'s  lighting  load.  This  refers  to  the  S.OOO-KW.  turbo- 
alternator  install' d  in  December,  1913,  which  generated  11  631,100 
out  of  the  12  47,'i920  units  output  of  the  year.  The  fuel  con- 
sumption per  unit  Fold  fell  from  4'lOlb.  to  3'4L'lb,  and  the  fuel 
cost  from  'SSd.  to  27d,  ;  the  totnl  costs  were  also  reduced  from 
■66d.  to  "eid.  per  unit.  The  generating  plant  capacity  was  8,380 
KW.,  and  the  maximum  load,  including  tramways,  was  4  ,"i60  KW., 
as  against  4,733  KW,  in  the  previous  year,  the  load  factor  improving 
to  2619  per  cent,  from  23  31  per  cent.  The  engineer  remarks 
upon  the  certainty  that  new  plant  will  require  to  be  installed  by 
the  autumn  of  19ir,-17,  and  on  his  intention  to  report  on  this 
matter  at  an  early  date. 

Monthly  Report. — The  electrical  engineer  reports  that  during 
August  1,028  120  units  of  electricity  were  generated,  an  increase  of 
150,930  units  as  compared  with  the  corresponding  month  last 
year. 

Argentina. — La  Elerldridad  y  la  Maq^iinnrici  gives 
the  following  particulars  regarding  electriral  undertakings  in  the 
Argentine  Republic.  AtConc  irdia  the  establishment  of  an  electric 
installation  has  been  Facilitated  by  the  enthusiastic  public  response 
to  a  call  for  capital,  as  mu'-h  as  2i)ii  OOO  pesos  having  been  sub- 
scribed in  a  short  time.  At  Quemn-Quemu,  in  the  department  of 
Parana,  a  be.' inning  has  been  made  with  the  construction  of  the 
proj"cted  electric  linht  Bta'inn,  and  at  Anquito,  in  the  same  de- 
pirtment,  the  inauguration  of  the  now  elei-.trioity  installation  will 
shortly  be  performed.  At  San  Pedro  much  dis-atisfaction  prevails 
anent  the  price  exacted  by  the  I  'cal  electric  company,  so  much  so 
that  the  muni'^ipality  has  applied  for  a  concefsinn  with  a  view  to 
the  erection  of  an  oppos  tion  installation.  At  Madariaga  also, 
public  di«8»tiafaotion  exists  on  account  of  the  dcficiencips  of  the 
eleotrio  lighting  service.  At  Pigiii''  (Mondrza  department)  the 
equipment  of  the  prnjcoted  electric  station  has  been  delivered,  the 
motors  having  been  supplied  by  the  local  agents  of  the  G^smntorcn- 
fabrik  Dent/,.  At  Lincoln,  in  the  same  department,  the  electric 
Rt»tion  which  had  proved  a  failure  as  a  municipal  un<'ertaking, 
h«i  been  taken  over  by  the  Oaimotornnfabrik  Dflutr,,  under  a  con- 
ceMion  for  30  yearn.  At  La  Rioja  the  electricity  installation  will 
shortly  bo  inaugurated,  and  at  La  Plata  all  the  aro  lamps  in  use 
have  been  di«plnoi>d  by  Phillipg  half-watt  lampn,  to  the  number  of 

<,200,  to  th«  groat  satiifactioa  of  the  ireQerftl  public, 


jlccriiijftoii. — Showroom. — The  deputy  engineer  is  to 
present  a  report  next  spring  upon  the  advisability  of  continuing 
the  electrical  showroom,  which,  pending  the  report,  will  be  kept 
open. 

Australia. — Electric  LinHTiN(i  Scheme. — The  Wol- 

loneong  (S.S.W.)  Council  has  adopted  the  report  of  the  Com- 
mittee that  the  cost  of  preparing  specifications  for  electric 
lighting  be  obtained  from  the  consulting  engineer,  and  that  tenders 
be  invited  for  the  installation,  on  teims  of  payment  in  10  yearly 
instalments. 

The  Heidelberg  (Victoria)  Council  has  approved  of  the  plans, 
specificntions  and  estimates  for  the  proposed  permanent  works  and 
undertaking  in  connection  with  the  electric  light  extension,  at  a 
cost  of  £4,000. 

The  Perth  (W.A,)  City  Council  electricity  department  is  making 
arrangements  with  the  electrical  contractors  lor  the  supply,  and, 
where  advisable,  the  fixing  of  new  A,c.  motors  and  equipment  for 
elevators,  to  replace  the  present  D,c,  appliances. 

Elkctpic  Pumping. — The  engineer-in-chief  of  the  Stdney 
(N,S,W.)  Water  and  Sewerage  Board  has  recommended  that  new 
electric  pumps  and  motors  be  iosta  led  at  Marrickville  pumping 
station,  at  a  cost  of  £3,850,  to  deal  with  flood  waters,  as  the 
engines  formerly  in  use  are  not  now  available  ;  also,  that  electric 
power  be  obtained  from  the  City  Council,  at  IJd.  per  unit. — 
Tenders. 

The  Western  Australian  Legislative  Assembly  ha'  passed  the 
second  reading  of  the  Bill  empowering  the  Government  to  over- 
ride the  Fremantle  municipality's  powers  and  supply  electricity  in 
its  territory.  Fremantle  has  spent  £150,000  on  electric  tram- 
way and  lighting  plant,  and  claims  that  it  would  be  involved  in  a 
loss  of  £25,000  if  the  State  competition  was  authorised. 

It  is  stated  that  the  Government  offered  to  supply  cnrrent  at  a 
cheaper  rate  than  Fremantle  could  pr.  duce  it  at. 

The  QueensclifiE  (Vic  )  B.C.  has  decided  to  borrow  £4  500  for  an 
electric  light  and  power  plant. 

The  first  annual  report  of  the  Xundwading  (Vic)  Shire  Counc'l 
electricity  undertaking  shows  total  receip's  amounting  to  £1,40.'), 
and  expenditure  of  £1,349,  leaving  a  credit  balance  of  £56. 
The  total  installation  costs  amounted  to  £9,CS3  :  482  private 
consumers  have  been  connected,  although  it  was  estimated  that 
there  would  only  be  150  consumers  at  the  end  of  the  first  year. — 
Melbourne  Aye. 

The  installation  of  the  Coonamble  (N.S,W.)  municipal  E.L. 
scheme  has  been  commenced  ;  the  plant,  will  consist  of  a  IOOh.p. 
suction  gas  engine  and  generator,  with  three-wire  distribution.  A 
Tudor  battery  will  give  a  24-hour8'  stand-by.  The  total  length  of 
cable  to  be  laid  is  abaut  31  miles  ;  street  lighting  will  be  provided 
by  60  lights,  ranging  from  100  to  200  c,P.  in  the  ou'ekirts  and  to 
1,000  c  P.  in  the  main  thoroughfares.  The  total  cost  is  estimated 
at  £6  000. 

Barhinn'. — Loan  Sanction. — The  U.D.C.  has  received 
sanction  to  loans  amountine  to  £13,654  for  extension  of  the 
electricity  works.  As  the  L.G.B.  cannot  sanction  a  loan  for  build- 
ings until  revised  estimates  based  on  tenders  are  submitted,  the 
surveyor  has  been  instructed  to  prepare  plans  and  specifications, 
and  invite  tenders. 

Bariiet.— Infirmary  Lighting. — At  the  meeting  of 
the  Guardians  last  week  as  to  the  electric  lighting  for  the  infirmary, 
it  was  stated  that  a  saving  of  £800  might  be  effected  by  putting 
off  the  execution  of  works  that  had  been  contemplated,  and  this 
was  ag'eed  to. 

Bedford. — Annual    Report. — The    accounts    of    the 

Corporation  electricity  undertaking,  for  the  year  ended  March  Slst 
last,  show  that  the  total  expenditure  (including  war  allowance  and 
bonus,  £163)  was  £14,851  ;  the  total  income  was  £28,076.  and  the 
gross  profit  carried  to  net  revenue  account  was  £13,225.  After  the 
payment  of  £6,91 5  for  loan  charges,  there  was  a  net  profit  of 
£3,610,  of  which  £1,610  has  been  transferred  to  the  reserve  fund, 
and  £2,000  to  the  general  district  fund  for  the  relief  of  rates. 
During  the  year  3,831,340  units  were  generatei^.  Of  these, 
276  794  units  were  sold  for  public  lighting.  247,416  units  for 
pumping,  670,016  units  for  private  lighting,  and  1,871.456  units 
for  power,  making  the  total  number  of  units  sold  3,065,682  ;  the 
maximum  load  was  800  KW. 

Belfast. — Home  Oii ice  iNguiRY. — The  Tramways  and 
Electricity  Committee  has  applied  to  the  Home  Offi  e  to  hold  an 
inquiry  into  the  circumstances  connco'ed  with  the  recent  fire  at 
the  power  station  and  the  accident  to  one  of  the  turbo-alternatorg. 

Birkenhead. —  Prk'k  Incrkask.— The  Electricity  Com- 
mittee has  recommended  the  T  C.  to  increase  the  price  of  current 
to  ordinary  consumer.^  for  lighting  and  power  by  2J  per  cent.  ; 
and  to  prepayment  meter  consumers  out«ide  the  borough  by  id. 
per  unit. 

Broailstairs. — Price  Incrkask. — The  U.I),(\  hns  liceu 

informed  by  the  Isle  of  Thanet  Tramwsys  Co,  that,  from  Ottober 
Ist,  the  price  of  electricity  will  be  increased  by  10  per  cent ,  owing 
to  the  serious  increase  in  the  cost  of  matorials.  The  dircolors  are 
to  consider  whether  the  increase  shnll  apply  to  current  consumed 
by  the  Council  as  well  as  to  private  oonsuraers. 

Callan     (Co.    Kilkeiinv). —  ruoro-sKD    'WoRKiiorsK 

LloilTINO. — A  propoi-al  to  iiistaU  electric  liiihting  in  the  work- 
house hac  been  postponed  pctiding  a  conforonceas  to  the  proposed 
nmnlgamatioD  of  the  Union  administrative  area  with  nei|[hbouriiig 
arM*. 

(Owtrtfit^rf  on  p^gt  iih) 
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]{Continued  from  page  432.) 
The  switchgear  is  installed  in  a  separate 
bay,  which  runs  the  whole  length  of 
the  turbine  house,  and  includes  accom- 
modation for  the  engineering  staff, 
offices,  stores,  &c.,  at  the  permanent 
end  of  the  building.  This  bay  is  21  ft. 
G  in.  wide,  and  the  switchgear  is 
arranged  on  three  floors.  The  high- 
pressure  gear  is  of  the  remote  control 
type,  and  is  divided  into  three  groups  ; 
a  view  is  given  herewith  of  the  control 
board,  which  is  situated  on  a  gallery 
overlooking  the  turbine  room.  The 
group  bus-bars  are  connected  to  the  main 
or  interconnecting  bus-bars  through  oil- 
switches,  fitted  with  an  automatic  maxi- 
mum release,  with  a  time  element.  The 
cable  boxes  and  transformers  are  on  the 
turbine-house  floor  level,  the  oil  switches 
and  operating  mechanism  on  the  first 
floor  (on  which  is  also  the  control  room), 
and  the  bus-bars  on  the  second  or  top 
floor.  The  auxiliary  switchboard  for  the 
220-volt  D.c.  supply  is  situated  in  the 
switch-room  adjacent  to  the  main  control 
board,  and  the  feeder  panels  are  illus- 
trated on  p.  4(i4,  the  generator  panels 
being  at  the  right-hand  end.  The  high- 
pressure  oil-switches  are  enclosed  in  fire- 
proof compartments,  as  shown  in  the 
view  below,  and  with  the  rest  of  the 
switchgear  were  made  by  the  British 
Thomson-Houston  Co.,  Ltd.,  of  Rugby. 
In  these  switches  the  main  current- 
carrying  contacts  are  outside  the  oil- 
tank,  only  the  final  break  being  taken 
in  the  latter.  The  isolating  switches 
can  be  seen  in  the  background  of  the 
view,  in  compartments  guarded  by  metal 
gratings.  The  oil-switches  shown  include 
generator,  feeder  and  interconnecting 
switches.  Lightning  arresters  and  earth- 
ing resistances  are  provided  on  the  lower 
floor. 


Control  Benchboard. 


Hiuh-Peessure  Oil  Switches. 


Current  at  11,000 
volts  is  distributed  from 
the  power  house  to  the 
sub- stations  by  means 
of  three-phase  paper- 
insulated,  lead-cased  and 
heavily  wire  -  armoured 
cables,  manufactured  and 
laid  by  Messrs.  Siemens 
Bros.  &  Co.,  Ltd.  The 
cables  are  generally  run 
above  ground,  being 
hung  on  cast-iron 
brackets  bolted  to  cre- 
osot^d  wood  posts  5  ft. 
0  in..apart.  Where  the 
cables  cross  the  running 
lines  at  level  crossings 
and  other  special  points, 
they  are  laid  under- 
ground in  Howard  as- 
phalt troughing.  ■ 

The  fact  that  the 
feeders  are  supported  on 
posts  by  the  side  of  the 
track  called  for  special 
provision  to  be  made  to 
prevent  any  trouble  due 
to  expansion  and  con- 
traction ;  change  of  tem- 
perature might  cause  in 
this     way    conciderabla 
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strain  on  the  joints.  The  type  of  joint  adopted  to  meet 
this  was  a  modification  of  Messrs.  Siemens's  standard  prac- 
tice for  raining  cables,  which  combines  efficient  bondino;  of 
the  wires  with  mechanical  strength  and  protects  the  joint 
from  strain. 


DiKECT-CURBENT   FEEDER   SWITCHGBAP. 


The  three  cores  are  connected  by  extra  long  copper 
sleeves,  and  the  joint  proper  is  enclosed  in  a  lead  sleeve 
wiped  on  to  the  lead  of  the  cable  in  the  usual  manner. 
This  sleeve  is  protected  by  a  pressed  steel  cover,  made  in 
halves  and  bolted  together.     The  armour  wires  are  held  at 


The  cables  are  designed  for  a  working  pressure  of 
11,000  volts,  and  were  tested  at  the  works  with  a  pressure 
of  25,000  volts  for  half  an  hour,  and  on  site  after  laying 
and  jointing  with  20,000  volts  for  half  an  hour.  Finally, 
each  cable  is  required  to  be  switched  on  and  off    10  times 

under  any  working  con- 
dition. Altogether  up- 
wards of  80  miles  of 
three  -  phase  cables  of 
various  section  have  been 
i-upplied  by  Siemens 
Bros.  &  Co.,  Ltd.,  the 
sizes  being  0'2,  0"]5, 
0-1  and  O'OCi  sq.  in. 

The  sub-stations,  pas- 
senger stations,  goods 
yards,  and  sidings 
between  Waterloo  and 
Clapham  Junction,  and 
on  the  "Kingston 
Roundabout "  line,  will 
take  their  lighting  supply 
through  a  separate  cable, 
which  will  also  serve 
for  supplying  power  in 
connection  with  the 
track  circuit  signalling 
arrangements.  Single- 
phase  alternating 
current  at  a  pressure  of 
3,300  volts  is  supplied 
through  this  cable  to 
transformers  placed  in 
small  brick  chambers 
built  at  intervals  along 
the  route,  the  pressure  being  transformed  down  to  220  volts. 
The  3,300-volt  supply  is  obtained  from  frequency-changer 
sets  situated  at  the  power  house  and  at  Waterloo,  Clapham 
Junction,  Raynes  Park  and  Twickenham.  To  ensure  an 
absolutely    reliable  supply,  three  motor-generator  sets  are 
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MllTOB-CiKNKHATOHS   FOR   SlONALI.INO    AND    LlOHTINO. 


each  end  of  the  cover  by  a  pair  of  heavy  cast-iron  clamps, 
which  are  bolted  together  liy  two  long  bolts,  the  latter 
being  tightened  up  until  all  strain  is  taken  off  the  joint. 
An  additional  Iwnding  of  the  shrathing  is  cfTecttxl  by  tinned 
brass  plates,  plac«d  between  the  cast-iron  clumps,  and  con- 
nerbed  by  a  tinned  co|)per  strap. 


also  provided.  Those  at  the  power  house  are  driven  by 
220-volt  D.o.  motors,  supplied  from  the  auxiliary  plant 
and  storage  battery,  ami  are  ilhistrated  herowitli.  The 
third  set  is  at  Waterloo  sub-station,  and  is  supplied  from 
a  (lOO-volt  battery. 

(To  lif  ronlinned.) 
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THE    WORKS    OF 
ELECTRO-GALVANIZERS,    LTD. 


I 


For  many  years  the  only  commercially  successful  method 
of  applying  a  rustless  protective  coating  of  zinc  to  iron  and 
steel  work  was  the  old  dipping  process,  i.e.,  hot  galvanising. 
This  process  has  many  limitations  as  compared  with  modern 
electrolytic  methods  of  producing  the 
zinc  coating,  not  the  least  being  due  to 
its  high  temperature,  liut  this  difficulty 
is  avoided  by  the  "  cold "  electrolytic 
processes.  Jloreover,  electrolytic  zinc, 
properly  applied,  is  denser,  tougher,  more 
uniform  and  more  resistant  against  cor- 
rosion. 

One  of  the  most  advanced  methods 
of  electro-deposition  is  that  worked  by 
Electro-(4alvanizers,  Ltd.,  of  Stratford, 
E.,  whose  works  and  methods  are  briefly 
described  in  this  article. 

The  prelimiaary  processes — usual  in 
work  of  this  description — are  desigued  to 
thoroughly  clean  the  surfaces  on  which 
deposition  is  to  take  place,  and  consist  of 
pickling  in  hydrochloric  or  sulphuric 
acid,  and  subsequently  sand-blasting  the 
surfaces  with  silver  sand,  for  which  pur- 
pose a  compressed-air  plant  and  sand 
apparatus  is  provided. 

The  smaller  articles  are  then  passed 
to  rotary  vats    or    rurablers,    and    the 
larger  ones  to  ordinary  stationary  vats 
for  the  depositing  process.     The  process 
used  by  Electro-Galvanizers,  Ltd.,  repre- 
sents  a    marked    advance    on   ordinary 
electrolytic  deposition  processes,   both  in  time  and  cost ; 
•owing  to  the  special  salts  used  in  the  bath,  the  latter  is 
rendered  regenerative,  the  anode  being  dissolved  pro  rata 
with  the  amount  of  metal  deposited  from  the  salts  in  the 


Again,  due  to  the  low  resistance  of  the  bath  and  low 
voltage  employed,  no  electrolysis  of  water  occurs,  and  no 
hydrogen  is  generated  on  the  cathode,  on  which  the  metallic 
deposit  is  made,  and  obviously  that  perfect  uniformity  of 
surface,  which  is  the  aim  of  all  depositing  processes,  whether 
protective  or  decorative,  can  be  more  certainly  ensured.  I5y 
this  process  it  is  possible  to  pass  500  amperes  per  square 
yard  of  surface,  while  by  ordinary  processes  1(»0  amperes  is 


Depositing  Shop,  Electro-Galvanizees,  Ltd. 

a  maximum,  so  that  the  process  attains  practically  the 
theoretically  possible  r2119  grm.  of  zinc  per  ampere-hour 
deposit. 

A  particularly  interesting  feature  of  the  works  is  the  shop 


Rotart  Depositing  Vats  at  the  Works  of  Electro-Galvanizers,  Ltd. 


bath,  a  feature  which  cheapens  the  cost,  as  it  is  less  costly 
to  renew  the  anode  than  the  salts.  When  there  is  no 
current  passing  the  bath  is  inactive,  and  there  is  no 
dissolution  of  the  anode. 


given  up  to  wire  and  strip  galvanising,  the  strip  being  used 
chiefly  for  sheet-metal  stampings,  for  which  it  is  completely 
successful  owing  to  the  ductility  and  tenacity  of  the 
deposit. 
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This  is  a  continuous  process,  the  strip  or  wire  being 
unwound  from  iron  drums,  and  drawn,  at  a  speed  of 
2  or  3  ft.  per  min.,  through  a  potash  bath,  to  dissolve  any 
oil  or  grease  ;  then  through  a  water  kath  to  wash  off  the 
potash,  and  through  an  acid  bath  for  pickling,  from  which 
it  passes  to  a  cleaning  roller  and  to  a  final  water  bath  for 
cleaning  off  the  acid.    The  strip  or  wire  then  passes  into  the 


LOW-VOLTAOB   DVNA.Mos.    AT    THE   WOBKS   Ol"  ELBCTRO-GALVANIZEES,    LTD. 


zincing  bath,  being  drawn  between  two  horizontal  anodes  ; 
owing  to  the  high  rate  of  deposition,  only  some  three 
minutes  is  taken  in  passing  through  this  bath,  and  the  strip 
or  wire  is  then  passed  through  a  water  bath,  and  finally 
wound  on  to  "  finished  "  drums. 

A  special  bath  is  used  for  large  work,  and  we  understand 
that  the  firm  are  prepared  to  put  down  special  baths  if 
necessary  to  meet  ex- 
ceptional requirements, 
and  can  undertake  work 
up  to  20  ft.  long. 

Five  low-voltage 
generators  are  employed 
in  the  works,  driven  by 
motors  supplied  from  the 
West  Ham  Corporation's 
mains;  the  machines 
total  G7-5  KW.,the  work- 
ing voltage  being  usually 
G  volts. 

Owing  to  the  very  fine 
surface  of  deposited 
metal  which  can  be  ob- 
tained and  the  fact  that 
the  latter  is  raolecularly 
combined  with  the  base 
on  which  it  is  deposited, 
this  process  of  galvanis- 
ing has  already  attracted 
considerable  attention  for 
high-grade  work — 
which,  in  fact,  cannot 
be  satisfactorily  done  by 
other  means. 

In  particular,  mention 
may  be  made  of  the 
value  of  this  pro(^e8s  for 
screws,  bolts,  nuts,  pii)e 
unions,  <tc.,  where  it  is 
important  that  the  gauge 

of  the  threads  shall  be  unaltered  by  the  deposit,  as  happens 
in  ordinary  galvanising,  when,  frc(|U(Mit]y,  subsei|Uont  use  of 
stocks  and  dies  removes  the  zinc  coating. 

Owing  to  its  being  a   cold  process,  tJic  temper   of  steel 
Bpringa  is  unaffected,  and,  owing  to  the  fine  deposit  obtain- 


able, electrical  resistance  grids  can  be  galvanised  without 
altering  their  electrical  properties. 

Although  the  bulk  of  the  work  undertaken  at  the 
moment  is  the  deposition  of  zinc,  the  firm's  patents  cover  a 
variety  of  processes  for  deposition  on  all  metals,  porcelain, 
wood,  &c.,  in  zinc,  lead,  tin,  copper,  nickel,  silver,  alu- 
minium, and  various  alloys  ;  indeed,  we  understand  that 
they  intend  to  develop 
at  an  early  date  their 
patent  processes  for  the 
nickel  plating  of  zinc, 
an  industry  which  has  in 
the  past  been  practically 
in  German  hands. 

Another  direction  in 
which  one  may  anticipate 
extensive  developments 
when  industrial  cond- 
tions  again  become 
normal,  is  in  the  electro- 
plating of  china  and  glass. 
Until  recently  the  pro- 
vision of  a  metallic  sur- 
face on  such  substances 
by  electrolytic  methods 
has  only  been  possible  by 
establishing  conduction 
through  the  coating  of 
the  surface  of  the  glass 
or  china  with  graphite 
or  plumbago  in  a  solu- 
tion of  varnish,  rubber, 
&c.,  in  which  case,  of 
course,  the  metal  is  not 
in  direci  contact.  ij> 


By  the  firm's  processes  it  is  possible  to  deposit  metal  direct 
on  the  glass,  &c.,  the  deposit  being  an  integral  part  of  the 
base  and  inseparable  from  it,  which  has  obvious  advantages. 
The  process  has  also  been  applied  successfully  to  the  deposi- 
tion of  silver-nickel  alloy,  which  combines  the  whiteness  of 
silver  with  the  durability  and  non-tarnishable  qualities  of 
nickel.      ]\rany    l)paiitifiil    examples    of    this    work    were 


Willi;   AND   STUII'   (JAI.VANlSIN(i    SllOP. 


exhibited  by  the  company  at  the  recent  Board  of  Trade 
Krliibition,  and  we  hud  the  opporliinity  of  viewing  tlicni  at 
their  oHiccs  and  sliowrooms,  at  li!,  (irccn  Street.  Trafalgar 
Square,  W.C  Our  various  views  give  sonic  indication  of 
the  opcrationB  of  the  firm  at  Stratford. 
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LIGHTING  and  PnWER  NOTES 

(CiDi/inuci  from  page  462.) 

Castletown  Bereliavcii.— The  District  Council  has 
accepted  the  tender  of  Mr.  P.  H.  Nufrent,  Bantry,  for  the  liehtinp 
of  Castletown  Berehaven  by  eleotrici'y,  at  £70  per  annum,  the 
works  to  be  maintained  for  15  years.  The  initial  coat  will  be 
aboat  £1,500,  and  the  number  of  lijrhts  will  be  14  of  100  C.P.  and 
four  of  32  C.P.  each. 

Continental.— Switzerland.— Statistics  published  in 

the  Bulletin  Technique  de  la  Suisse  Romande  relating  to  the 
hydraulic  power  utilised  in  that  country  show  that  at  the  end  of 
1913  there  were  seven  installations  of  more  than  10,000  H.p. 
having  a  total  mean  output  of  127,500  H.P.  ;  nine  of  ."),0C0  to 
10,000  H. p.,  agerregatine:  86,840  h.p.;  41  of  l.OOo  to  5,000  HP, 
aggregratingr  139,020  HP.  ;  and  214  of  100  to  1  000  H.p.,  aggregat- 
ing 90,,")07  H.P.  ;  as  well  as  no  fewer  than  6,528  installations  of 
Vrs  than  100  HP.  The  total  average  power  ntilieed  is  given  as 
518,433  H.P. 

Coulston    (Lanes.).— E.L.   Scheme.  —  The    building 

of  a  generating  station  by  the  Coniston  Electric  Supp'y  Co 
has  commenced,  and  poles  for  the  overhead  lines  are  being  erected 

Darwen.— Loan  Application.  -The  Corporation  has 
decided  to  apply  to  the  L.6.B.  for  sanction  to  the  borrowing  of 
£3,000  for  mains  extensions  and  services. 

Derby. — Loan  Application. — The  Electric  Lighting 
Committee  of  the  T.C.  has  recommended  application  for  sanction 
to  a  loan  of  £3,000  for  mains  and  motors  required  exclusively  for 
Government  purposes  ;  the  provision  of  a  cable  at  a  cost  of  £300 
for  the  supply  of  current  to  Messrs.  Eastwood,  Swingler  &  Co.,  and 
the  construction  of  an  overhead  line  to  supply  current  to  the 
London  Road  branch  library. 

Ellon. — E.L.  Scheme. — The  formal  inaueuration  of  the 
electric  supply  took  place  on  Saturday.  Provost  Rnxton  presided, 
and  eaid  they  were  under  a  deep  debt  of  gratitude  to  Mr.  Duncan, 
of  Tillycorthie,  for  installing  the  electric  light. 

Eritli. — Loan  Sanction. — The  U.D.C.  has  received 
LG.B.  sanction  to  a  loan  of  £15,690  for  plant  at  the  electricity 
works  (repayable  in  16  years),  and  of  £2,400  for  buildings  (repay- 
able in  30  years). 

Favershain. — Price  Increase.— The  T.C.  has  increased 

the  price  of  electricity  as  from  November  Ist  by  id.  per  unit. 

Glasg;ow. — Last  week  the  members  of  the  Corporation 
inspected  the  works  in  progress  at  Dilmarnock  in  connection  with 
the  new  power  station.  The  inspection  was  mainly  confined  to 
the  arrangements  for  the  intake  of  water  from  the  Clyde  to  the 
screening  house.  Six  screens  have  been  constructed,  each  capable 
of  pasaiag  50,000  gallons  of  water  per  minute.  The  foundations 
of  the  turbine  room  and  boiler  house  were  also  inspected.  Owing 
to  the  war,  difficulty  in  obtaining  workmen  had  to  some  extfnt 
arrested  the  prcgress  of  the  work,  but  sufficient  advance  had  bten 
made  to  indicate  the  vast  proportions  of  the  undertaking  and  of 
the  intricate  nature  of  the  opprations  involved.  It  is  proposed  to 
complete  the  undertaking  in  two  sections  ;  the  portion  now  under 
construction  was  contracted  for  prior  to  the  war,  the  cost  includ- 
£50,000  for  excavations  and  £25,000  for  coal-handling  plant.  It 
is  not  intended  to  place  the  contract  for  the  building  or  ispue 
specifications  for  the  first  instalment  of  the  machineiy  until 
after  the  war. 

The  electricity  department,  with  the  co-operation  of  the  local 
electrical  contractors,  has  opened  showrooms  opposite  the  Royal 
GlaFgow  Institute  of  Fine  Arts  in  Sauchichall  Street,  for  the  dis- 
play of  electric  cooking,  heating  and  domestic  appliances  ;  daily 
demonstrations  of  cooking  by  electricity  will  be  given. 

Halifai. — Loan    Application.— The  L.G.B.  is  to  be 

asked  to  sanction  the  borrowing  of  £2,000  for  expenditure  on  new 
electricity  mains  to  factories  engaged  on  Government  contracts. 

The  Halifax  Y.M.C.  A.  (Military)  is  to  be  supplied  by  the  Cor- 
poration with  electricity  for  the  hut  at  Ward's  End  for  a  further 
period  of  six  months  at  half  price. 

Heckmondwlke.— Bulk     Supply.— Owing     to    the 

increased  cost  of  c  al,  &o..  there  is  likely  to  be  a  big  d  fioit  as  a 
result  of  the  year's  working  of  the  Corp  iration  electricity  depart- 
ment, and,  with  a  view  to  reducing  this  as  far  as  possible,  an 
arrangem-'nt  has  been  made  by  the  authorities  with  the  Yokshire 
Electric  Power  Co.  for  the  purchase,  during  a  given  period,  of  two- 
thirds  of  the  current  used  by  the  Council.  It  is  believed  that  a 
substantial  saving  to  the  electricity  department  will  result. 

Hought'>n-le-Spring:.    Overhead  Line. — The  U.D.C. 

has  cji'Sented,  subject  to  adequate  guarding,  to  an  overhead  elec- 
trical transmiusion  line  being  erected  at  Rainton  Bridge  by  the 
Lambton  and  Hetton  Cullierie'',  Ltd. 

In^leton. — Village  Lighting. — In  connection  with 
the  new  model  village  which  is  springing  up  around  the  new 
colliery  at  Ingleton,  a  request  has  been  made  to  the  local  Council 
that  the  houses — of  which  there  are  at  present  60,  to  be  increased 
to  over  100  soon  after  Christmas — should  be  lighted,  and  the 
Coanoil  hag  appointed  a  deputation  to  wait  apOQ  tbe  loOAl  Eleotrlo 
LijTlitise  Co,  IQ  Teyatd  to  the  m»tt«r, 


Ipswich.— Year's    Working. — The  annual   report  of 

Mr.  Ff»nk  Ayton,  thief  engineer,  on  the  working  of  the  CoDncil's 
elei-tricity  onrfert«kirg  shows  that  this  has  suffered  considerably 
from  the  prevailing  conditions,  due  to  loss  of  staff,  d^lay  to  com- 
pletion of  the  extension  in  the  Eastern  distrii-t,  falling  off  in  lighting 
and  power  bnsineRS,  and  failure  to  realise  the  benefit  of  more 
efficient  work  in?,  due  to  the  increased  cost  of  fuel,  kn.  The  year's 
revenue,  £27.886,  was  rather  higher  than  in  the  previous  year,  and 
the  gross  profit,  .£10  601,  compared  with  £10.309  in  191 1.  The 
capiral  charges  were  en  an  increaced  scale,  but  after  meeting  the 
usual  charges,  a  net  balance  of  £342  remainecj.  Actually,  how- 
ever, the  department  paid  £1,199  extra  out  of  revenue  on  canital 
items,  the  net  result  being  a  call  on  the  reserve  fund  of  £857. 
The  total  units  sold  were  2,966,968,  as  against  2.829,086  in  1914, 
power  units — the  largest  item — totalling  1,514,351.  as  aeainst 
1,382,203.  The  maximum  lightirg  and  power  load  was  1  400  KW., 
and  traction  load  445  kw.  ;  616  motors  of  3,264  H  p  were  con- 
nected to  the  mains.  The  station  plant  capacity  was  3,511  Kvv., 
and  5  39  lb,  (as  against  .'■r47  in  1914)  of  fuel  were  used  per  unit 
sold.  A  further  50  street  gas  lamps  were  changed  over  during  the 
year  to  electric  light,  making  a  total  of  236  street  lamps  lighted 
electrically. 

Keiffhlcy. — Year's  Working. — The  borough  electrical 
engineer's  report  on  the  la^t  year's  working  of  the  electricity 
depa'tment,  showed  a  net  profit  of  £1,024.  The  cost  of  fuel  had 
been  £5,180,  an  increa-e  of  £1,020  as  compared  with  1913-14,  the 
ex'ra  expenditure  being  accounted  for  by  the  Yorkshire  miners' 
strike  and  the  increased  cost  of  cartage.  The  rever  ue  from  the 
undertaking  during  the  year  amounted  to  £18  393,  as  against 
£15,741  during  the  previous  12  months.  The  works  costs  totalled 
£10,380  (£6,739),  and  standing  co-its  were  £6,988  (£1,775). 
There  was  a  gross  profit  of  £8,013  (£7,277),  and  a  net  profit  of 
£1,024  (£1,204).  The  average  price  obtained  from  sale  of  current 
was  '82d.  per  unit. 

Llaudndno.— A  Lighting  Prosecution. — Recently  tbe 

assistant  electrical  engineer  and  the  deputy  chairman  of  the 
Council  were  charged  under  the  Defence  of  the  Realm  Act,  the 
former  with  switching  on  certain  public  lamps,  visible  from  the 
sea,  and  the  latter  with  procuring  the  commission  of  the  (S  nee. 
The  evidence  showed  that  the  lampi  were  lighted  in  re'-p^nse  to 
a  n quest  of  the  Commanding  Oflfiier  of  a  battilion  which  had  to 
march  along  the  dark  road  to  the  railway  station  ;  and  that  the 
deputy  chairman  telephoned  the  engineer  to  lieht  a  few  lamps. 
The  lamps  being  in  seri-s,  it  was  necessary  to  light  more  than  those 
specified  The  case  was  dismissed  ;  the  chief  constable  of  the 
county  explained  that  neither  the  Council  nor  military  Command- 
ing Officers  could  order  lighting  visible  from  the  sea,  but  only  a 
special  military  officer  appointed  for  the  district. 

London. — Hackney. — The  accounts  of  the  Council's 

electricity  undertak  ng  for  the  year  ended  M»rch  31st  last  show  a 
total  income  of  £59  003,  as  fga-nst  £58,9H9  in  the  previous  year  ; 
and  total  expenditure  o'  £'.'7  118,  as  compared  with  £27,816, 
leaving  a  gross  profit  of  £31,885,  as  compared  with  £31  122.  The 
gross  profit  represents  7  1  per  cent  upon  themeanoapital  expenditure 
employed  dnrini?  the  year.  After  meeting  loan  and  bank  interest 
charges  amounting  to  £26,047,  there  remains  a  surplus  of  £5,838, 
which,  compared  with  £8,124  for  the  previous  year,  shoos  a 
decease  of  £2,286.  Of  the  burplns,  £1.460  has  been  expended  on 
meters.  £887  for  war  allowances,  and  the  balance  »iih  £120  the 
profit  from  the  sales  department  making  £3  611,  ie  available  for 
the  relief  of  rates.  The  balance  is  greater  by  £1.659  than  antici- 
pated in  the  amended  estimates,  and  is  largely  accounted  for  by 
the  fact  that  the  final  meter  readings  were  recorded  later  than 
usual  owing  to  the  nhortage  of  st^ff  ;  in  view  of  this  fact  and 
the  increased  cost  of  coal,  &c.,  the  Electricity  Committee  considers 
that  £1,500  of  the  profit  should  be  carried  forward  to  meet  con- 
tingencies in  1915-16.  The  reserve  fnnd  now  stands  at  £30,680. 
The  average  price  per  unit  obtained  for  private  lighting  and 
other  domestic  uses  was  2'85d. ;  power  and  factory  liehting, 
lOld.;  destructor  supply,  0'75d. ;  public  lightirg,  113d.;  all 
purposes,  1  BOd.  The  total  generating  and  dii-tributing  cost  per 
unit  was  ■67d.,  as  against  ■70d.  in  1914.  The  total  number  of 
motors  ins'alled  at  the  end  of  March,  1915,  was  1,270  of  7,868  H.P., 
an  increase  of  15  per  cent. ;  the  numbT  of  units  generated  during 
the  year  was  10  40-,!.380,  of  which  669,051  rnits  were  used  for 
public  lighting.  158  615  units  for  the  refuse  destructor,  2,371,670 
units  for  private  liahtins',  heading,  &f.,  5,737  460  for  power; 
the  total  units  sold  were  8,936  796.  Tne  maximum  load  was 
4,597  KW ,  and  the  load  fa-tor  22  19  per  cent. 

Islington. — Wobkhodse  Lighting.  —  The  Guardians  have 
decided  to  take  the  current  f  r  light'ig  their  institu'iins  from  the 
B.C..  ioftead  of  manufacturing  it  themselves  The  price  quoted 
by  the  Council  is  a  flat  rate  of  2d.  per  unit,  as  against  the 
Guardians'  claim  that  they  made  their  own  current  a"^  under  1  jd. 
per  unit.  To  i'  stall  the  supply  from  the  Council  will  c  'st  £500, 
as  asamst  £700  for  putting  the  existing  battery  and  plaut  at 
the  infirmary  into  order. 

St  Mabtlebone. — Price  Inckease. — The  Electricity  Com- 
mittee of  the  B.C  recommends  that  the  oharees  for  the  snpplv  of 
electricity  to  consumers  tie  increaied  by  10  per  cent.,  to  take  effect 
from  the  date  of  the  reading*  of  the  meters  for  the  September 
quarter. 

Northampton.— Pricb  Inoeeask.— The  local  E.L.  and 
Power  Co.  announoeg  that  from  Michaelmas  Day  the  price  of 
energy  will  be  temporarily  advanced  by  7i  p«r  oent,  for  power, 
and  \>j  10  p«r  o«at,  for  Uchtinc  asd  bMtinK. 
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Manchester. — Barton  Scheme. — The  Rivers  Com- 
mittee recently  appointed  a  Bpeoial  Subcommittee  to  formulate 
a  complete  echeme  for  the  provision  of  cooling  water  at  the  new 
electricity  sreneratingr  station  at  Barton,  The  report  has  now  been 
prepared  and  approved  by  the  Rivers  Committee,  and  has  been  pre- 
sented to  the  Corporation  Finance  Committee. 

Sanction  has  been  received  to  the  borrowing  of  £10,7ri0, 
repayable  within  15  years,  and  £4,730  repayable  within  10  years, 
in  connection  with  the  new  Barton  peneratinff  station. 

The  E.L.  Committee  has  entered  into  an  asreement  with  the 
British  carbide  factory  for  a  supply  of  electricity  to  the  works. 

\ew  Zealand. — The  Napier  B.C.,  on  the  recoinmeDda- 
tion  of  its  engineer,  han  decided  to  increase  the  plant  at  the  elec- 
tricity works  by  the  installation  of  two  400-H  p.  producer-gas 
engines  ;  at  the  present  time  the  overload  sometimes  reaches 
40  per  cent.,  and  there  is  no  stand-by.  The  new  plant  is  expected 
to  be  runningf  by  April  next. 

Preston. — The  B.  of  G.  has  decided  to  accept  an 
offer  of  £500  for  one  of  the  electric  generators  at  Fulwood  Work- 
house. 

Rotlierhaiu, — Proposed  New  Plant. — Additional 
plant  to  the  extent  of  .'i  000  Kw.  is  needed  at  the  Corporation 
electricity  works,  and  the  Government  has  been  asked  what  assist- 
ance can  be  given  if  the  additional  plant,  estimated  to  cost  £20,000, 
is  pnrcharod. 

Stretford. — Price  Increase. — Owing  to  the  increased 

cost  of  coal  and  other  materials  the  charges  for  electricity  are  to 
be  increased  by  15  per  cent,  from  November  Ist. 

AVinibledon. — Pboposkd  Loan. — The  Electricity  Com- 
mittee has  recommended  the  B.C.  to  apply  to  the  L.G.B.  for  sanc- 
tion to  borrowing  £5,020,  to  meet  excess  expenditure  and  to 
provide  for  the  estimated  expenditure  on  mains,  house  services, 
meters,  and  transformer  sub-station,  during  the  period  ending 
March  .Slst,  1916. 

The  Committee  also  recommends  that  notice  be  given  to  con- 
sumers of  electrical  energy  who  are  supplied  at  special  contract 
rates,  of  the  Council's  inteption  to  terminate  the  existing  arrange- 
ments as  to  the  supply. 

Wortliins'.— Price  Increase. — The  Electricity  Com- 
mittee of  the  T.C.  has  decided,  owing  to  the  situation  caused  by 
decreased  consump*ion  due  to  restricted  lighting,  to  incresse  the 
charges  for  current  by  10  per  cent.,  making  a  charge  of  5.Jd.  per 
unit  for  private  houses,  shops,  &c.  This  will,  it  is  estimated,  pro- 
dace  £500  ad'^itional  revenue. 

Yarmouth. — Price  Increase. — The  T.C.  has  increased 
the  price  of  current  for  lighting  from  5d.  to  5Jd,  per  unit,  and  has 
decided  that  all  current  supplied  for  power  will  be  strictly  net. 


TRAMWAY  and  RAILWAY  NOTES. 

Accrinfftou. — The  Tramways  Committee  has  considered 
an  application  from  the  tramway  employes  for  an  increaee  of  wages, 
and  has  recommended  an  increase  of  }^.  per  hour,  commenciTig 
with  the  first  week  in  0::tnber.  A  similar  application  from  the 
electricity  department  has  been  referred  to  a  Subcommittee. 

The  Rawtenstall  Corporation  has  informed  the  Council  of  its 
willingness  to  continue  the  existing  through-running  arrange- 
ments for  a  further  period  of  12  months.  The  agreement  is  to 
be  continued. 

.tfo'entina. — Difficulties  have  arisen  in  connection  with 
the  50  years'  municipal  concespion  to  the  Compania  Italo- Argentina 
de  K'ectricidad  for  the  installation  of  electric  tramways  in  the 
city  of  Dolores.  In  the  first  place,  the  Municipality  not  having 
power  to  make  a  concession  for  a  longer  period  than  I'O  years. 
Bought  confirmation  for  the  longer  term  from  the  Legislative 
Council  at  Buenos  Ayres.  In  the  ourse  of  the  consideration  of 
the  petition,  it  transpired  that  the  company  was  pledged  to  make 
a  refund  of  2  per  cent,  of  the  receipts  at  the  end  of  l'O  years  for 
the  electric  tramways  aline,  whereas  the  concession  also  included 
the  right  to  supply  power  and  light  in  Diilores.  This,  the  Legis- 
lative Council  held,  argued  lack  of  business  perception  on  the  part 
of  the  Municipality,  and  in  the  unshot  the  concession  was 
relegated  to  the  Commission  of  Public  Works  for  invest'gation  and 
report. 

Australia. — Accordinp  to  the  Mflhournp  Aije,  the 
Greater  Melbourne  Council  Bill  which  has  passed  the  second 
reading,  is  not  to  be  proceeded  with  at  present  owing  to  the 
diversity  of  opinion  amongst  mcmberB  of  the  Lfgislative  Assembly 
as  to  whether  the  tramwayB  should  be  under  municipal  manage- 
ment or  he  nationalised  It  is  proposed  to  provide  fnr  the  carrying 
on  of  the  preaent  tramway  pyateros  after  the  expiry  of  the  com- 
pany's lease  on  .Inly  1st,  1 9 Hi,  and  a  temporary  Tramways  Hill  is 
to  be  introduced  appointing  a  Government  Tramways  Trust  to, 
fxpire  on  Ootob'r  Slat,  1917,  or  at  Buch  earlier  date  as  Tarliament 
should  determine 

The  estimated  cost  of  the  White  B*y  power  hon»o  when  fully 
eipiippcfl  with  machinnry  is  £l,3fi0,000  ;  the  sum  already  ex- 
pended amounts  to  £475,.S8r). 

Rradford. — Year's  Working. — The  Rr.nual  accounts 
of  the  Corporation  tramwayn,  the  financial  results  of  which  have 
been  previously  referred  to  in  thene  columni,  ihow  that  the  route 


mileage  open  was  59  miles  of  tramways  and  9i  miles  of  railless 
traction.  The  oar  mileage  for  the  year  was  n,.S71,710,  being  an 
increase  on  the  previous  year,  as  also  were  the  passengerB  carried 
and  total  receipts,  70,077,271  and  £S29.S.S.t  respectively,  Theratioof 
expenfea  to  receipts  increased  from  7.S  138to74  6percent,,butthenet 
profit  reached  £S2, 442,  as  against  £29,4  4  7  in  1914,  During  the  year  the 
Bingley  extension  was  opened  for  traffic  ;  the  Baildon  extension  is 
beine  held  up  till  after  the  war.  The  report  refers  to  the  railless 
traction  routes,  pointing  out  that  these  act  as  feeders  to  the  tram- 
ways, and  that  tramways  could  not  have  been  adopted  because  of 
the  heavy  capital  expense.  The  average  working  expenses  per  car- 
mile  were  6  557d,,  as  compared  with  7'286d,  in  1914  :  the  traffic 
revenue  was  5'83d.,  aB  compared  with  7  281d.  ;  about  178,000  miles 
were  run  during  the  year,  the  average  fare  charged  being  'BSd.  per 
mile.  Plans  have  been  submitted  and  approved  for  a  central  tram- 
way terminus  in  Forster  Square,  with  an  island  platform  and 
shelter.  The  report  refers  to  the  new  power  brake  which  has  been 
fitted  to  75  oars,  and  points  out  that  the  average  cost  of  drivers' 
accidents  on  all  cars  over  a  period  of  four  years  amounts  to  £3  lis. 
per  car  per  annum,  while  the  cost  in  the  case  of  cars  fitted  with 
the  new  brake  is  3s,  per  car  per  annum  ;  there  is  no  reason  to 
think  that  maintenance  cost  will  be  seriously  in  excess  of  the 
mechanical  brake  which  has  been  displaced.  The  increased  life  of 
steel  tires  is  about  S5  per  cent.  The  department  owns  252  tram- 
way and  20  railless  traction  cars,  as  well  as  31  other  vehicles.  We 
note  that  in  the  building  of  new,  and  reconstruction  of  old  track, 
ferro-concrete  foundations  have  been  largely  used. 

Bolton. — At  the  quarterly  meeting  of  the  Bolton  branch 
of  the  Tramway  and  Vehicle  Workers'  Association,  held  on  Sunday, 
it  was  decided  to  send  a  circular  to  each  non  Unionist,  asking 
him  to  join  before  November  ','th,  and  that  a  general  meeting  be 
held  on  that  date  to  consider  what  action  to  take  with  regard  to 
the  men  who  refused  to  join, 

Halitax. — Year's  Working. — During  the  year  ended 
March  3 1st  last,  the  Corporation  Tramways  carried,  roughly, 
20J  million  passengers,  as  against  20^  millions  the  year  before. 
The  total  revenue  was  £113,170,  and  the  gross  profit  £39,060,  as 
against  £36,377  in  1913-14,  After  deducting  financial  charges,  &c,, 
the  net  profit  for  the  year  was  £16,211,  an  improvement  on  the 
previous  year's  figure  of  £13,643,  The  parcels  receipts  were 
£2,164,  as  against  £2,147  and  225,443  parcels  were  cirried.  The 
route  mileage  worked  by  the  Corporation  is  about  38  miles, 
24  being  inside  and  14  outside  the  borough.  The  rolling  stock 
now  comprises  101  cars,  which  includes  3  mo'^or-'bases.  The 
working  costs  per  cm.  for  the  tramways  were  7'57>1.,  while  the 
total  revenue  per  cm.  was  ir66d.  The  motor-'bus  aoo  unte  show 
working  co-<ts  amounting  to  over  8d  per  mile  run,  ex -lusive  of 
interest  and  sinking  fund  charges,  the  buses  having  been  purchased 
out  of  tramway  profits. 

The  Tramways  Committee  has  decided  to  ask  for  an  extension 
of  time  for  the  construction  of  the  tramways  authorised  by  the 
Halifax  Corporation  Act,  1911. 

The  C  ■mmittee  has  decided  not  to  take  any  action  at  present 
with  regard  to  fixing  collapsible  gates  on  all  the  cars  at  an  esti- 
mated cost  of  £300. 

Ipswieh. — Year's    Working. — The    accounts  of    the 

Corporation  tramway  department  for  the  year  ended  Mar-h  31st 
last  show  that  5  610  332  pa  sengers  were  carried,  as  compared 
with  5,715,035  in  the  previous  year,  the  car-mileage  being  con- 
siderably reduced.  The  total  revenue  was  £23  2S8,  and  the  gross 
profit  £3,999.  an  improvement  on  the  £3.937  of  191314,  After 
meeting  capital  charges  there  was  a  net  deficit  of  £2,105  on  the 
year,  as  against  £1  828  in  the  previous  year.  Daring  'he  year  the 
percentage  of  working  expenses  ti  receipts  fell  from  83'47  to  82  83 
per  cent.,  and  the  average  traflio  revenue  per  car- mile  increased 
from  8'32d.  to  S'52d.  The  manager,  Mr.  Ayton,  suggests  that  the 
Council  should  consider  the  doubling  of  the  track  from  the  centre 
of  the  town  to  the  Eastern  termini,  in  the  future,  instead  of  under- 
taking this  work  on  small  sections, 

Keiffliley.— .Vnnual  Report. — The  borough  electrical 

engineer's  report  upon  the  working  of  the  Corporation  tramways 
for  the  12  months  ended  March  3 1st,  shows  that  the  revenue  was 
£9,253,  as  compared  with  £9.380  during  1913-14,  Working 
expenses  accounted  for  £6,744  (£6,105),  and  other  charges  brought 
the  expenditure  during  the  year  to  £1 12  in  excess  of  the  amount 
of  the  revenue.  The  number  of  passengers  carried  showed  a 
decrease  of  54,202  at  3,562,016,  though  the  number  of  oar-miles 
run  had  increased  from  241,917  to  247,791  Twenty. four  of  the 
department's  employes  had  enlisted,  but  up  to  the  present  it  had 
not  been  found  necessary  to  employ  female  labour  on  the  oars. 
In  regard  to  the  railless  trolley  system,  the  past  12  months  had 
been  satisfactory,  the  total  revenue  beirg  £1,7.M,  whilst  the  total 
mileage  run  was  37,775,  and  the  number  of  passengers  carried 
225,617.  During  the  present  year  the  motor-omnibus  undertaking 
had  been  wound  up,  figurea  relating  to  this  concern  for  the  year 
ending  March  3 Ist  being  :— Revenue,  £1,939;  work'ng  expenses, 
£2,678;  miles  run,  40,823;  pa-sengera  carried,  222,881,  The 
engineer  points  out  the  nccensity  of  building  up  a  substantial 
reserve  fund — this  atanding  at  'i'.  6Jd.  at  present-  and  suggests 
that  consideration  be  given  to  the  advisability  of  increasing  the 
fares  in  the  near  future. 

Rauten.stall, — Female  Lahour. — A  number  of  women 

oonduotors  commenced  duty  on  the  Orawihaw  Booth  Motion  of  thf 
Oorporstion  tramways  last  week-end. 
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TELEGRAPH  and  TELEPHONE  NOTES. 

\   IVleftTaphic  Blockade.— On  Friday  last  the  Post- 

masfer-General  announced  that  telecrama  for  all  neutral  countries 
In  Europe,  for  RuBBJa  ria  Great  Northern  lines,  and  for  berbia, 
would  be  subject  to  48  hours'  delay  until  further  notice,  lele- 
erapbic  communication  between  Switzerland  and  Italy  was  inter- 
rupted and  private  teleerama  between  France  and  neutral  countries 
were  subjected  to  4S  hours'  delay.  The  notice  was  withdrawn  on 
Monday. 

Tele'TapIiisfs  Craiiil).— In  the  City  of  London  Court 
a  telegrlphist  named  Lawbnary,  livins  at  South  Norwood,  was 
awarded  £4(iO  as  compensation  for  incurrinR  telegraphist  s  cramp 
while  in  the  service  of  the  Postmaster-General.  He  is  also  in 
receipt  of  a  pension  of  £52  a  year,  and  has  received  £  1 53  as  an 
additional  allowance  under  the  Superannuation  Act.— y»m.». 

The  Telephone  Service.— For  trunk  messages  to  the 
Isle  of  Wight  and  Ireland  respectively,  extra  chirges  of  4d.  and 
2s.  are  now  levied. 

AVireless  Telephony.— It  is  reported  from  Washington, 
U  S  A  ,  that  the  Navy  Department  has  snoceesfully  experimented 
with  wireless  telephony  from  Arlington,  Vireinia  to  Mare  Island 
California,  a  distance  of  2,500  mUes.  Conversation  was  plainly 
heard.  Successful  experiments  were  also  madp  in  telephonic  con- 
versation over  the  regular  wire  from  New  York  to  Arlington, 
where  the  conversation  was  automatically  transferred  to  the  wire- 
less apparatus  and  transmitted  to  Mare  Island  instantaneously. 


CONTRACTS  OPEN  and  CLOSED. 


Xcw    Zealand.  —  DuNEDiN.  —  November    3rd.      City 
Council.   Insulated  and  bare  copper  wire  for  a  period  of  two  years. * 
November  3rd.    City  Council.     Que  3,000-volt  regulator. 

Spain. October  17th.     -Municipal  authorities  of  Fonti- 

veroa  (Province  of  Avila).  Concession  for  the  electric  lighting  of 
the  town  during  a  period  of  10  years.  .  .     ,      ^.       ..■       , 

Tenders  have  just  been  invited  by  tha  municipal  authorities  ot 
CuUera  (.Province  of  Valencia)  tor  the  concession  for  the  electric 
lighting  of  the  town  during  a  period  of  ten  years. 

Specifications  for  the  items  marked  *  can  be  seen  at  the  Board 
of  Trade  Commercial  InteUigenoe  Branch  in  London. 


CLOSED. 

Australia.— The  following  contracts  have  been  accepted : 

P  M.G.'s  Dkpaiitkent,  Adelaide. 
Ten  tons  of  h.d.  copper  "i".  20O lb  per  ton  £1,155;  live  tons  do.,  100  lb. 
per  ton.  £577  lOs.-E.  Johnson,  Clapham  &  Morris,  Ltd. 
P  M  G.'s  Detartment,  Hobabt. 
Fi»P  miles  twisted  pair  O.K.  distributing  wire.  No.  18  I.  VT.d.,  £17  12s.  9d. 
pe^mileTve  mnesdc.  ,  No  16,  £25  9s.  per  mile;  three  m.les  t«i9.ed 
p^r  OS    diJtributiog  ropper-clad  steel  wire.  £16  per  mile.- Western 
Electric  Co.  (AustraliH),  Ltd.  riQ  i=    no,-  mile  •  five 

^'^^■nrirt^r';rfv:^?^^j^i^d;^  ^  ^^^.^r^ 

Tbr?e^Sl^pair.4nSllJed'ie.d.cove^^^     cable;  12,  lb.  conduc  ors,  .130 

ton.— F.  8.  Lee. 

Victoria  Bailways. 

Electro.mechanical  interlocking  apparatus  and    spare  parts  at  ratf  s. - 

E.  W.  Cameron  &  Co. 

N.8.W.  Metropolitan  Boabd  of  Water  Supplt  and  Bewkraoe. 
Electric   meters    for  low -level    pumping    stations.  -  Australian   General 

Blecti-ic  Co.,  Ltd. 


OPEN. 

Australia.  —  Sydney.  —  December  6th.  Municipal 
Council.  33,000-volt  outdoor  transformers  and  sw.tchgear 
So^ifications  (10s.   6d.)  from  Electric  Light  Department,  Town 

^November  4th.  Deputy  PM  6.  100  mUfS  of  two-twisted  and 
75  mUes  of   three-twisted,  rubber-insuKted,  tinned  copper  wire. 

'••n™  °2fh°-19?6.''IIvV.  Railway  and  Tramway  Department. 
Two  ■^ater-tube  boilers,  each  8,000  ^u  ft.  heating  surface, 
complete  with  eoonomisers,  superheater,  and  chimney  stack 
?rthe  Z.rT  Street  power  house,  Newcastle.  Particulars,  Electrical 
Eugineer's  Office.  CI,  Hunter  Street,  Sydney  .-Specification  (No. 

"janu'ary  3ti,"[916!'"Three  electiically-operated  railway  freight- 
cat  transferers  for  Jones  Bay  wharfage,  Pyrmont.  Particulars 
from  Engineer-inChief  of  the  Harbour  Tra-t,  Circular  Quay. 

MEi  BOUENE -December  Uth.  Deputy  P  M  G.  Eleven  sections 
of  a  amp-si-nalling  trunk-line  fwirchboard.  and  other  matenal 
nectssarT^'r  increasing  the  equipment  of  Melbourne  trunk 
exchar-ee  from  lO.s  to  240  lines:     Schedule  1,207  „  „.  ^  „ 

Victoria -December  Uth.  P.M.G  For  delivery  in  al  States 
181170  common-battery  wall  pattern  telephones,  manufactured  in 

Australia.     Sehed.  No.  1  2ti4.  Installation  of 

ViOTOBlAN  Railways.  — January  5th.  1916.  Installation  oi 
automTc^^rinklers  and  thermostats  at  Jolimont  car-shed.  Chief 
ItoXeoer  Railway  Offices,  Spencer  Street,  Melbourne 

BmsBANi.-Novemb^r   ITth.      P.M.G.'s  Department.     Switch- 
board p«ts,  schedule  3»S  ;  teleeraph  instruments,  schedule  No  34o 
Pebth -December  8th.     294  accumulators,   and   power  board 
complete,  for  P.M  G.'s  D.pt.     See  "  Official  Notices    to-day. 
Birkenhead.— October  Uth.     Electrical  sundries,  and 

meta  lie  and  caroon  filament  lamps  and  fittings,  for  the  Mersey 
Railway  Co  Mr.  J.  Shaw,  General  Manager  and  Secretary,  Central 
Station. 

Rootle.- October  13th.  Slack  coal  for  the  Corporation 
elec-r  c  light  stations,  for  six  months  from  January  1st.  Forms 
from  the  Electricity  Offices,  Pine  Grove. 

Ilarliuo'tou. -October  22iid.  Corporation.  3.000-K\v 
turbo  alternator  ;  surface  condensing  plant.  See  "Official  Notices 
to-day. 

(irevstoiies  (Co.  Wicklow).-ODe  GO-ii-H.i..  gas  engine 
alternator,  switch  hoard  panel  for  Greystones  Electric  Light  and 
Poivec  Cj.     See  "Official  Notices"  October  1st. 

Littleborouffli.-October  22nd.  U.D.C.  h  t  cables, 
rod- work,  &c,,  transformers  and  8wit.;hgear  for  snb.ttation.  Sje 
"  Official  Notices"  October  lit. 

London. -October  15th.  Asylum  and  Mental  Deficiency 
Committee  of  the  L.C.C.  Supply  of  electric  lamps  and  electrical 
sundries.     Forms  ot  tender   from   Mr.   R.   F.   Keene,    Clerk,    b, 

^rAr«^^:^iH.-SefHth.  Air-cooled  transformers,  for  the 
Borough  Electricity  Dept.    See  "  Official  Notices    to-day. 


West  AnsrRAi.iA  Government  Tendbr  Board. 


Sybnev  Citv  Copnoil. 
neters  (Fprranti) ;  single-phas 


,  .Ferran  i).— NOTes  Bro!. 
Maximum  demand  indicators  (Reason  Mfg.  C  ,.1     W.  G.  Watson  &  Co. 
?;0W."orpanel8  for  »ub-station,  No.  2.  Lang  Park.- Australian  Gene  al 

Fivers  Oo'/USvolficO  B.v.A.  transformers  with  switchgear,  .fl, 014  ;  three 
'^     lO^oS/    5  volt  ir.^v.A.  do.,  £7l6.-Australian  General  Hilec.ric  Co. 
Ten  5,001 /116-yolt    60  k.v.a.  transformers,  with    swuchgeir,    £JSO  ,    tout 
.fflr:Sl^^o-^^-^^^Ses!^^«.^^e..g.ctricC^ 

Subt.rs°;;l^hg°eir=-Te;-tor?^.t'LVe'?p';re'?s-^?t;;o^t^voltmete. 
Sub-.tat.on  »«^Jff,^««„„„  ^i,,^,  4601  ;  si;;  5.C00.volt  transformer  panels, 
£688  ;    our  10,00a.volt  difo,  £483,-N.  Gutbr.dge,  Ltd. 

voUmete"s,  £?11;   four  10.000-volt  transformer  panels,  £b56.-Noycs 
Two^s'^O-rab'tra-sformer  panels,  £264  ;  two  lO.ODQ.volt  ditto,  £280.-iust. 

Thr?iT™.frred^e°r-  panels,  without  ™:'» -J^^-.^if.  ^4\S'r::ClS 
Slrp•an^e^wthiurol^me^e\r"290.''^;a*."dfr'd'^Ja/g!o°ak^ules, 

Melbodbne  Citv  Coincix. 
One  D  c  generator  with  accessories,  £1,494.-Aust.  General  Electric  Co. 
Insulated  cables,  £2,60.5:-W.  stern  Elert.c  Co. 
Electric  freight  lift  at  Toorak,  £595.-Edmistjn  &  Cj. 
The  Svdney  City  electrical  engineer  recommends  that,  as  the 
w^ile    of    the    tenders   for    a    12,000.KW.   turbo-generator  were 
Informal,  the  deposits  be  returned,  and  that  consideration  of  the 
extensions  ot  the  electrical  plant  be  postponed.  —J<;,arrs. 

Barrow  —On  Monday  the  T.C.  accepted  the  tender  of 

Mr  J  Neal  for  the  lining  of  the  chimney  and  extensim  of  flue  at 
the  Electricity  Works,  at  £206;  also  the  '^^''/'^.''f  f [^^ f,^^ 
Huthwaite  and  R.  Balfour  for  washed  small  coals,  at  IM^Sd^and 
ISa  p,r  ton.  It  was  decided  to  give  formal  notice  to  Mr.  O.  M. 
Huartson  that  the  Corporation  desired  to  take  advantage  of  the 
provisions  of  the  Price  of  Coal  (Limitation)  Act,  .l^'^^-^d  trusted 
that  they  would  be  able  to  come  to  terms  m  a  friendly  manner. 

Burnlev.— The  B.  of  G.  has  accepted  the  tender  of 
Messrs.  F.  Thornton  &  Co.  for  the  supply  of  electrical  requirements 
for  the  Workhouse. 

Dei-liy, The   Tramways   Committee   of    the   T.C.    has 

accepted  the  following  tenders  ;— 

B.I  &  lle'sbT  Cables,  Ltd.- -Copper  wire,  £53. 

Millar's  Trading  Co.,  Ltd.— Vi/ood  blocBs,  il3b. 
The  Electric  Lighting  Committee  has  accepted  the  tender  of 
Messrs.  Parsons  &  Co  ,  Ltd.,  at  £800,  for  repairs  to  a  steam  turbm 

Eritli  —The  U.D.C.  has  accepted  the  tender  of  Messrs. 
Fraser  4:  Chalmers,  Ltd.,  for  extensions  to  the  electricity  station, 
at  £10U32. 

Glaniorffan.  — Messrs.  Haslam  &  Stretton,  Ltd.,  of 
Cardiff,  have  again  received  the  County  OonncU'a  contraoti  for 
Britannia  metal  filament  lamps. 
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filasjrow.— Tbe  1  C.  City  Improvements  CommittPe  has 
Booepteil  the  offer  by  Meesrs.  Bonnet  i  Rutherford,  at  £101  for 
the  electric  winngr  of  the  new  Corporation  tenements  at  Calton. 

Halifax.— The  Tramways  and  Electricity  Committee  has 
aocep^ed  the  fnllowine  tenders  :  — 

rnflpr?»  J  Wilcox   Ltd  -One  wa.er-tube  boiler  and  snrerheater.  £3,940. 

Lnderfeed  stoker  Co.,  Ltd.-Two  underfeed  stokers,  £638. 

fremier  Cooler  4  Engineering  Co.,  Ltd.— Two  water  cooling  towers,  f'i,450. 
The  Guardians  have  accepted  the  tender  of  the  Gath  Electrical 
Co.  for  electrical  fittiners  (except  lamps),  and  that  of  the  Easby 
Lamp  Co.  for  lamps. 

Keiffhley.— The  T.C.  has  accepted  the  following  tenders : 

John  Smith  (Keighley),  Ltd.-40.ton  hanS  travelling  crane,  together  with  a 
fixed  gantry,  £783.  »  t      ^ 

Rees  Roturbo  Manulacturing  Co.,  Ltd.-EIectrical  centrifugal  pump  to 
deliver  300,000  gallons  of  water  per  hour,  at  £350.  b      y      y  ii^ 

Mancliesfer.— The  8  mitary  Committee  has  accepted  the 
tender  of  Messrs.  L.  E.  WilRon  A:  Co.  for  an  installation  of  tele- 
phones and  ele-tric  bells  at  Bajuley  Sanatorium. 
The  Electricity  Commit'ee  has  accfpted  the  foUiwing  tenders  :— 

Sub-Btation  switchgear  (to  June  30th  nextj.-Pe-ranti,  Ltd. 

?»;  Qnn  i-3.  ^"'?;s'a'',°"  switchboards.    Pergus-^n,  Pailin  &  Co.,  Ltd. 

n^f  ^        *•  °'\<;'>°'^^  Bub-stM.o-.  transformers.     FerranM,  Ltd. 

M^Co''*Ud  sub-station    transfo.mer.-B.W.  Eleotrio    and 

?!.7;"k  '"■'■»ie'-''--B.T.H.  Co..  Ltd.,  and  Bwitcbgear  &  Cowans,  Lt-1. 
Aato.bala..oers^an^d^au^o^transformerB  (to  June  30th  n.xl).-Briti8h  Electric 

Pan!.r];?ni''l";,®^''^'*'  '^'''Jf  *^"-  '""■•  *"''  Sieme"  Rros.  *  Co.,  Ltd. 
Ltd  service  cables  (to  June  30th  neit).-B.I.  &  Helsby  Cables, 

Pape'  insulatel  cab'e.— L.  H.  M->rshead  &  Co. 

a  Jennings  4  c'o^'''"^'  "^^^'"^   ^''^    ''O"''^  ('<>   J°°e    30th    next),- 
''TM"a'n'£h"nirssl'u%°^^o'=t'.'d'  "^'  °-"-J«--  R-sell  *  S,nB. 

""^wLh^WnT'Jn  ''k,"',''!"*'?'''-^'''''''*''"''^-  WeBtgarth  &  Co.,  Ltd, 
w.f      r  u    u   ^,  ^°  ""y*^'  ""=  alternator  ti  B  own,  Bnv  ri  &  Co.,  Ltd 

Co    7»;J7„„.       .^  D    !?     vH'''-  economisers  ;  The  Newalls  Insulation 
Co.,  lagging  J  and  Bradley  &  Lonsdale,  brickwork. 

Salford.— The  E'ectricity  Committee  has  accepted  the 
tender  of  Messrs.  J.  Wolstenhnlme  .t  Son,  of  Radcliffe,  for  wrnnght 
iron  pipins  required  in  connection  with  the  additional  5,000-KW. 
tnrbo-alternator,  for  £70  lOs. 


FORTHCOMING    EVENTS. 


*^'*Sa'J,"m°°Smfkinfl>noert^''''  °°'°''"  ®"''    ^'  ^  P""'    ■*'  Holborn 

''°^l^u°/da^y°!5c^''t!'\f'b^'"'/t  ?',s""??  ^-^d  "^v^^i^zt  S"g'""",r 

on-Tyne.     Pres  de.  tial  Addres  by  Mr.  T    Y  Green- r;  Paper  r'n"  Modern 
American   C.al-Miniog  M.  thods,   with    Some  ComparlBOns,-  by  Mr    8° 

Association  of  Electrical  Station  Engineers.-  Wedn«Bday,  October  13th. 
ji/-iupm.  At  victoria  c  »(,!,  thieids  Koal  B.kcr  Newnnotlo  nn  TT,r,o 
8p.c,«l  Meeing  tor  ContTo,  D.-trict  and  Mains  EngiJefrs  o„'y  °  ^^'°'- 
Electrical  Varhinery"  ^'""'  '^»°'">««""'     P»P"  o"  "  Testing 

Association  of  Engineers  in-Charge.-Wednesdav,  Oct-^ber  l.Sth.  At  8  p.m. 
At  at   Br.de  8  Insmute,  K  .J.     PreBideoiial  «ddreBsby  Mr.  F.  Bailey. 

'"HhP  S'n."  ?,'  ."eehanical  Engineers. -Friday.  October  15th.  At  8  cm.  At 
•■The  The,5r^"  (°n  "i'  "^-n^''  f "".  GreM.  Ue-rge  street,  S  W.  P,per  on 
PlIfn^alri^nYeria?  W^o'l'kT'  C^r^traZ^^.   "^°  '*'""°°  "'  ^"'^^^  '» 


NOTES. 
The  Eleotrooheniical  Industry  in  Russia.— Accord- 

incr  to  the  8-aUment  of  the  Director  of  the  Deutsche  Bank  Herr 
G*mneT,  at  the  recent  general  meetine  of  the  shareholders  of  the 
Bank,  Germany  took  in  the  last  year  before  the  war  180,000  000 
ma.kfl  worth  of  Chile  saltpetre.  As  the  importation  of  Chile 
saltpetre  ha«  been  completely  stopped  by  the  war,  the  production 
of  smok. less  powder  and  other  explosives  r,,,uirinR'  a  l»r,fe 
quantity  „f  nif.r.c  acid  produced  from  saltpetre  has  been  made  very 
diffl'iult  aMl  as  all  the  stocks  were  retjni.itioned  by  the  Govern- 
ment,  the  a(rruul,.nriHts  of  Germany  were  in  their  turn  put  into 
BenouB  difflrulties  for  want  of  chemical  fertilisers.  In  order  to 
solve  the  question  of  th«  production  of  fertilisers  the  Government 
decided  to  bu.ld  two  factories  for  the  production  of  nitrogen 
from  the  air,  one  in  the  centre  of  Germany  and  the  other  in 
Bilesis  How  important  this  matter  was  considered  may  be 
jndired  from  the  fact  that  the  work  was  not  confided  to  private 
hands  ;  but  was  retained  hj  tho  Government  as  a  monopolv 
For  one  great  factory  in   Germany  recourse   will    l,o   had   to   an 

ori(tinally  to  tupply  B-rl.n  and  its  suburbi  with  eleotrioify  and 
the  utilisation  of  suoh  depiaits  was  one  of  tho  motived  for  the 
parrh-we  by  Berlin  of  the  electrioity  works  helonirinir  to  the 
AEG.  Etperienoe  ha*  shown  in  Germany  that  ev.-n  from  small 
rivers  with  limited  fall,  gfood  re«ults  o»n  be  obtained,  and  as  there 
w«  many  luofa  rirwi  In  Ruiiia,  then  1«  no  reMon  why,  with  tb« 


high  price  of  saltpetre  now  ruling,  the  production  of  nitrio  acid 
tor  explosives  and  of  calcium  nitrate  for  ferHIi-ers  from  the  air 
Should  not  prove  very  successful  in  Russia.  Unfortunately,  how- 
ever,  the  eleotro-chemical  industry  has  hardly  developed  at  all  in 
Kussia  In  ]!»13  the  exportation  of  maniranese  ore  into  Germany 
from  Russia  was  valued  at  17,.-.i)0,000  marks.  The  importation 
into  Russia  of  aluminium  and  of  aluminium  manufactures  from 
Germany  alone  in  that  year  amounted  to  L'  721,000  marks,  accord- 
iDgr  to  the  German  Custom  House  statement,  and  ferro-allovs  were 
imported  to  the  value  of  2,1. -,0,000  marks  ;  the  production  of  these 
alloys  in  the  Caucasus,  near  the  manganese  mines,  with  the 
abundant  cheap  water  power  there,  might  lead  Russia  from  being 
an  exporter  of  the  raw  materialto  bjing  anexoorter  of  the  finished 
products  But,  for  this  purpose,  more  capital,  more  initiative  and 
more  technical  knowledge,  are  indispensable. 

In  recent  years  the  Germans  have  begun  to  use  peat  for  this 
purpose,  which  is  of  considerable  interest  to  Rossi*  in  view  of  her 
KOAo  '■*'"r\°^  **""  ^°^'-  N""  Hanover  tarf  is  used  at  the 
5,000-H  P.  eleotrio  station,  and  the  original  consumption  of  4  kg 
■X-fu  P"  KW.-hour  has  gradually  been  reduced  to  2  kg 
With  the  high  prices  ruling  for  fuel,  and  the  shortage  of  foreign 
coal  and  coke,  the  importation  of  which  amounted  in  1913  to 
627  million  poods,  and  the  value  to  86,600,000  roubles,  the  develop- 
ment of  the  electrochemical  iadustry  in  Russia  caa  only  be  eflfected 
1ilnT/°5  the  natural  water-power  of  the  country,  the  extensive 
lignite  deposits,  and  the  numerous  peat  formations  ;  for  it  is  onlv 
with  cheap  electric  power  that  competition  can  be  maintained  with 
foreign  countries,  the  cost  of  production  in  which,  for  many 
reasons-cheaper  equipment,  better  technical  staff,  and  an  immense 
scale  of  production.  &o.— is  very  low. 

With  high  protective  duties  alone  it  is  impossible  to  build  up  an 
e  ectro .hemica  indu-try  in  Russia.  As  the  experience  of  foreign 
electrochem.cal  factories  has  shown,  the  basis  of  all  such  prodnc- 
tion  is  cheap  electric  power,  and  in  this  direction  the  assistance 
of  the  Government  should  first  of  all  be  given. 

Electricity    Works    Apprenticeship  Scheme.— The 

Marylebone  Elec^ieity  Supply  Committee  has  this  week  reported 
to  the  Couocil  as  follows  :— 

"  We  have  considered  a  scheme  of  apprenticeship  submitted  by 
the  chairman,  after  consultation  with  the  Council's  engineer^.  By 
this  scheme  a  limited  number  of  apprentices  could  be  admitted 
who  after  a  period  of  prob.tion,  would  be  indentured  They 
would  be  given  facilities  for  gaining  a  thorough  training  in  the 
various  branches  of  the  department's  work.  After  the  first  year's 
training  they  would  gradually  become  very  useful,  and  towards 
the  end  of  their  period  of  apprenticeship  they  would  be  able  to  fiU 
responsible  p.8ition».  This  would  relieve  the  Council  of  the  great 
diltculty  they  now  experience  in  retaining  the  services  of  improvers 
and  would  minimise  such  troubles  as  were  recently  experienced  iA 
connection  wih  the  'running  staff.'  Applicati  ms  would  be 
received  only  from  >ouths  over  15,  who  hnd  shown  special  qualifi- 
cations or  talent  for  engineering  work,  and  whi-  had  received  a 
good  technical  edu  ation.  During  apprenticeship  they  would  be 
given  every  pos  ible  facility  for  attending  evening  cla^^es  and 
technical  colleges.  Their  remuneration  would  be  on  a  progressive 
scale,  beginning  at  as  lit:le  as  fls.  per  week  for  the  first  year,  and 
gradually  rising  to  20k.  per  week.  AU  who  showed  special 
01  igence  and  ability  would  be  given  every  opportunity  for  filling 
vac  ^ncies  (  n  the  permanent  staff.  We  recommend  that  the  CounoU 
approve,  generally,  of  the  adoption  of  a  scheme  of  apprenticeship 
in  c  mnection  with  the  electrical  undertaking." 

Fatalities.— A  verdict  of  "Accidental  death"  was 
returned  on  Monday  at  an  inquest  on  Edwin  Xield  (33)  of 
Stickport,  who  was  killed  on  ''aturdiy  afternoon  at  the  woiks  of 
the  Lancashire  Ordnance  Co.,  Heaton  Norris.  A  workman  named 
Sampson  Oadman  stated  that  they  were  lifting  an  electric  motor 
with  chain  blocks  from  a  bogie  on  the  ground  fljor  when  Nield 
who  was  puUiig  the  chain,  suddenly  swerved  from  side  to  side' 
The  witness  snatched  him  off  the  chain,  and  himself  received  a 
shock  which  rendered  him  semi-conscious.  Another  workman 
said  that  an  electric  cable  ran  alongside  the  joist  over  which  the 
chain  passed,  and  he  found  the  insulation  frayed  at  the  place  where 
it  came  into  contact  with  the  chain.  The  eleotrio  current  had 
run  down  the  chain  and  passed  through  Nield,  who  received  a 
shock  at  about  2.s6  volts. 

Institution    and   Lecture  IVotes.— Faraday  House. 

—Dr.  W.    H.    Eccles,    MI  E.E.,  began    a   course   of   lectures   on 
Wireless  Telegraphy  "  to  the  senior  students  of  Faraday  Honae 
on  Tu'-'dav,  .r.'.h  inst. 

Institution  of  Elertrlcd  Engineers.— At  the  time  when  the 
Institution  took  posnession  of  the  building  on  the  Victoria 
Embankment,  it  was  supplied  with  electricity  at  lOii  volts,  two- 
wire,  from  the  private  plant  belonging  to  the  Savoy  Hotel  close  by, 
and  until  recently  this  arrangement  was  maintained  in  operation.' 
Messrs.  Handcock  4:  Dykes,  consulting  engineers  to  the  Institution 
inform  us  that  the  supply  has  been  changed  over  to  a  pnblio 
source,  being  now  derived  from  the  mains  of  the  Metropolitan 
Electric  Supply  Co..  Ltd.,  at  100  volts  as  before,  but  on  the  three- 
wire  srstem.  Tno  change  over  applies  both  to  the  lE.E.  itself  and 
to  its  tenants  in  the  s»me  biiildirg 

Society  of  En^rlnepro  (Inc.).  On  Monday  last  Mr.  S  G. 
Turner,  A.M.In-t.C.E.,  Barri.ter-at-Law,  road  a  pap»r  entitled 
"  L»w  and  Engineering— Some  Points  of  Contact. "  The  general 
object  of  the  author  was  to  show  that  in  almost  every  branoh  of 
ennineering  praotion  the  provinoes  of  tho  engineer  and  the  lawyer 
overlap,  and  to  advooatn  the  establishment  of  some  periodical 
meetiog,  open  to  the  membori  of  both  profeMloni,  at  whloh 
pubjeoti  of  oommoB  intarMt  oould  b<  diioaiMd, 
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Inquiries. — Buyers  of  magnesite  for  lining  electric 
et«el  farnaces  are  inquiriog  for  a  auostitute. 

Mexican  Tramways. — Two   Mauaffenients.— Almost 

immediately  after  the  departure  of  ex-President  Huerta  from  the 
capital,  the  general  manager  and  hia  ataS  were  anceremoniuualy 
relieved  of  their  datiea  and  their  plaoea  taken  by  nominees  of  the 
Revolutionary  Government.  But  even  that  Government  had  the 
Benaenot  to  expel  these  Eagliahmen  from  the  city.  On  the  con- 
trary, I  underatand  they  were  invited  to  remain,  and  they  have 
remained  to  very  good  purpose.  The  position  now  appears  to  be 
in  this  wise  : — There  are  two  sets  of  official",  including  the  general 
manager.  One— the  Mexicans — draw  salariea  or  anything  they 
can  get  from  the  Government,  and  are  principally  occupied  in 
watching  the  English  staff  and  in  smoking  cigarettes.  The  others 
— the  Eogiidh — give  all  necessary  instructions  and  exercise  their 
beat  endeavours  to  protect  the  tramway  and  rolling  stock  from 
miause  and  deterioration.  They  are  allowed  to  draw  ther  salaries 
from  England.  The  arrangement,  grotesque  as  it  is,  might  be 
worse.  The  proprietors  of  the  company  have  at  least  the  slight 
Bitisfaction  of  knowing  that  their  own  officials  are  looking  after 
their  property  so  far  as  they  are  permitted.  Aa  to  the  net 
reanlt,  there  appeara  to  be  only  one  word  applicable  to  the  sitaa- 
tion — patience. —  The  Financier. 

Appointments  Vacant. — Working  electrical  engineer 
(£2  5s.)  for  Holmfirth  U  D.O.  ;  works  superintendent  for  Tram- 
ways Department,  for  duration  of  war  (£1,50),  for  Southampton  ; 
shift  engineer  for  Pontypridd  U.D.C.  Electric  L'ght  and  Tramways 
Department ;  chief  assistant  in  electrotechnics  (i;2.50)  for  Borough 
Polytechnic  Institute.  Particulars  are  given  in  our  advertisement 
pages. 

Volunteer  Notes. — Exgineering  Institutions'  Volun- 

TEEU  TbAINING  COBPS. — 

Company  Orders. — Bv  Lieut.-Col.  C.  B.  Clay,  V.D.,  Commandant, 
for  week  commencing  October  11th,  1915  : — 

Drills,  6.30  to  7.30  ;  7.30  to  8.30  p.m. 

Sj,turdiiy,    October    9th. — Company  Parade,    2.30    p.m.     Route 
march. 

Monday,     October  11th. — Section    1,  Technical     ;     Section    3, 
Squad  signalling  class. 

Tuejiday,    October   12th. — Section    2,     Technical ;     Section    4, 
Shooting. 

Thursday,     October   14th. — Section   3,    Technical;    Section    1, 
Shooting. 

Friday,  October  15th. — Section  4,  Technical  ;  Section  2,  Squad 
signalling  class. 

Mr.  C.  G.  Spiers  has  been  appointed  Acting  C  jmpany  Sergeant- 
Major,  vice  H.  N.  FuUarton  resigned. 

In  consequence  of  the  great  Recruiting  March  Out  on  Saturday, 
October  2nd,  the  Route  March  arranged  for  that  day  was  post- 
poned until  Saturday,  October  9th,  at  2.30  p.m. 

The  work  in  onnection  with  the  new  Headquarters  at  Chester 
House,  Eccleston  Place,  S.W.,  has  been  commenced,  and  it  is  pro- 
posed that  drills  shall  start  there  on  Mmday,  October  18th. 

3bd  Batt.  (Old  Bots)  Centbal  London  Regiment  (Voldn- 
TEEBs). — Battalion  Orders  by  Colonel  S.  G.  Grant  (Officer  Com- 
manding), Thursday,  October  7th,  1915  : — 

Week-end  Parades. — Saturday. — The  Battalion  will  parade  at 
Liverpool  Street  Station  (low-level  entranc»,  G.E.R.1  at  1.50  p.m. 
for  Entrenching,  under  the  Commandant.  Drees  :  Uniform,  com- 
plete with  Brassard.  Arms  will  not  ba  carried.  The  Battalion 
will  return  at  6.46  p.m. 

Sunday. — 1  a.m..  Reveille  ;  10  a.m..  Church  Parade  ;  10.20  a.m., 
Battalion  Parade.  Inter-Company  Bridging  Competition.  Instrnc- 
tions  will  be  issued  to  Company  Officers,  later  ;  2.30  p.m., 
Battalion  Parade. 

Mmketry, — Saturday,  9th  inst..  Shooting  at  Acton  and  Bisley,  aa 
osaal. 

Sunday,  10th  inst. — Targets  have  been  arranged  at  Bisley  for  a 
limited  number  of  Offijers  and  N.C.O's.  Those  intending  to  shoot 
should  report  to  Sergeant  Cotter,  at  the  Barrier  of  No.  9  Platform, 
Waterloo  Station,  at  10.65  a.m. 

A.  G.  JOINEB,   Major  and  Adjutant,  O.B.C. 

London  Electrical  Engineers  (Territorial  Force). — 

The  Corps  of  London  Electrical  Engineera  wasthefirat  engioeering 
unit  formed  in  the  British  Army  to  make  use  of  the  services  of 
electrical  engineers.  It  was  first  started  as  the  Electrical  Engin- 
eers (Volunteers)  in  the  year  1897  by  the  late  Dr.  John  Hopkinson, 
and  the  name  was  changed  to  the  present  title  on  the  formation 
of  the  Territorial  Force.  Numerous  other  units  utilising  the 
Bervicea  of  electrical  engineera  have  aince  been  formed,  but  the 
largeet  nnit  is  atill  the  London  Electrical  Engineers. 

Owing  to  the  expansion  of  the  Corps,  the  opportunity  now  exists 
for  men  of  anitabie  age  and  traiaing  to  enliat  in  the  nnit.  Men  of 
the  following  profeasions  and  tradea  are  apecially  required  :  — 
Electriciana,  mechanijal  and  electrical  engineers,  engine  drivers, 
engine  erectors,  instrument  repairers,  metal  turners,  fitters,  tele- 
phonists and  telegraphists. 

There  is  a  limited  number  of  vacancies  for  carpenters,  cabinet 
makers,  pattern  makers,  draughtsmen,  joiners  and  wood  turners. 
Forms  of  particulars  can  be  obtained  from  the  Officer  Commanding 
at  46,  Regency  Street,  Westminster,  S.W. 


German  Trade. — Sir  William  Mather,  President  of  the 

Textile  Institute,  in  opening  an  exhibition  of  textile  fabrics  of 
foreign  origin  at  Manchester  on  Tuesday,  declared  that  inqniriee 
instituted  by  the  Government  and  by  various  business  agencies  to 
ascertain  the  extent  and  scope  of  the  trading  operations  of  onr 
enemies,  had  revealed  a  marvellous  development  of  the  trade  and 
industry  of  our  chief  rival— Germany.  During  the  pa^t  quarter  of 
a  century  the  German  people  had  devoted  themaelvea  to  ide  manu- 
facture of  many  things  of  which,  in  former  times,  we  had  con- 
sidered ourselves  to  have  a  manufacturing  monopoly,  and  they  had 
thrown  into  their  work  all  that  enterprise  and  organisation  which 
had  since  been  seen  manifested  in  their  conduct  of  the  war.  As  a 
wise  and  understanding  people,  we  ought  to  gain  such  knowledge 
during  this  period  of  war  as  would  be  of  assistance  to  us  in  facing 
the  rivalry  of  Germany,  and  of  nations  allied  with  Germany,  in  the 
peaceful  development  of  commerce  after  the  war.  The  first  step 
to  enable  British  manufacturers  to  reckon  with  them  was  to  get  to 
know  at  this  present  time  to  what  extent  the  enemy  had,  before 
the  war,  permeat»d  and  penetrated  the  whole  civilised  world  with 
their  products.  For  that  reason  exhibitions  such  as  the  one  he 
now  declared  open  were  of  the  greatest  advantage. 

Nininn:  Engineers. — The  President  of  the  Institution 
of  Mming  Engineera  has  b  en  asked  by  the  Army  Council  to 
nominate  a  number  of  suitable  mining  engineers  for  commissions 
in  the  Tunnelling  Companies  of  the  Riyal  Engineera.  The  gentle- 
men appointed  will  receive  temporary  commissions,  and,  after 
short  training,  will  get  an  opportunity  of  service  at  the  Front. 
Those  who  have  had  sufficient  experience  of  conducting  underground 
driving  operations,  and  would  like  to  have  their  names  considered, 
should  apply  at  once  for  detaila  of  the  conditions  of  appointment, 
pay,  &c.,  to  Mr.  John  H.  Merivale,  Neville  Hall,  Newcastle-upon- 
Tyne. 

Catalogues  Wanted.— The  Eastern  Electrical  Co., 
who  have  recently  commenced  business  at  HI,  Cleethorpe  Road, 
Grimsby,  invite  manufacturera  to  send  copies  ot  catalngues  and 
price  lists  of  electrical  accessories,  heating  and  cooking  ap- 
pliances, &c. 

Mesare.  F.  Paine  &  Son,  of  Connaught  Avenn^  Frinton-on-S», 
have  taken  over  the  Frinton  branch  of  Messrs.  Tyler  &  Freeman's 
electric  lighting  busineaa.  Mr.  Paine  has  represented  them  for 
some  time.     Manufacturers  are  invited  to  forward  lists,  &c. 

For  Sale.— The  plant,  stock-in-trade,  &c.,  of  an  elec- 
trical engineer  will  be  sold  by  auction  on  October  14th,  at  7,  Crown 
Street,  Bolton,  by  Mr.  E.  Haslam.  Particulars  are  given  in  onr 
advertisement  pages  to-day. 

The  Merton  Case.— Sir  Samuel  Evans  on  Wednesday 
delivered  hia  considered  judgment  in  the  Prize  Court  in  the  case 
of  the  Crown  claim  respecting  4,732  tons  of  zinc  concentrates 
seized  at  Swansea  on  board  the  BUhnt'r.  Measra.  H.  R.  Merton 
claimed  the  repayment  of  £5,000  freight.  Sir  Samuel  condemned 
the  cargo  in  queation,  and  diaallowed  Mesera.  Merton'a  claim.  He 
aaid  that  the  evidence  went  to  show  that  the  money  waa  paid  to 
the  shippera  on  behalf  of  the  Metallgeaellachaft,  and  that  the 
reaaon  for  its  payment  was  to  retain  the  goods  for  the  German 
owners.  Messrs.  Merton  did  not  hesitate  to  engage  in  commercial 
intercourse  with  the  enemies  of  this  country  in  their  desire  to  get 
the  goods  for  an  enemy  firm. 


OUR    PERSONAL    COLUMN. 

The  Editors  invite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  nde  of  the  profession  and  industry 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
ElectbioaIi  Review  posted  as  to  their  movements. 


Central  Station  Officials.— Mr.  V.  E.  Coupe,  chief 

draughtsman  in  the  Manchester  electricity  department,  baa 
resigned  hia  position  to  t»ke  up  an  appointment  under  the  Govern- 
ment. Mb.  H.  W.  Sandebs,  who  haa  been  senior  draughtsman, 
has  been  promoted  to  the  poaition  of  chief  draughtsman,  at  a  com- 
mencing salary  of  £260  per  annum.  The  Electricity  Committee 
haa  decided  that  the  vacancy  caused  by  his  promotion  shall  not  be 
filled  at  present. 

The  Bridlington  Electricity  Committee  haa  granted  leave  of 
abaence  to  Mb.  J.  L.  OsTlOK,  junior  engineer  at  the  electricity 
works,  for  the  purpose  of  joining  His  Majesty's  Forces. 

Mb.  Whitwobth,  of  Southend-on-Se*,  has  been  appointed  (for 
the  period  of  the  war)  shift  engineer  at  the  electricity  works  of 
the  Barnes  U.D-.C,  vice  Mb.  Keipfer  resigned,  at  a  salary  of  £120 
per  annum. 

Mb.  a.  E.  Wilson  has  resigned  his  position  as  deputy  electrical 
engineer  at  Bri-tol  on  appointment  by  the  War  Office  to  the  posi- 
tion of  electrical  engineer  to  the  chief  engineer  of  the  Southern 
Command.  Mb.  A.  J.  Newman,  who  has  been  in  the  eervice  of 
the  Electrical  Committee  for  11  years,  has  been  promoted  to  the 
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position  of  deputy  electrical  eoRineer,  at  £350,  risinp  to  £400. 
Mr.  a.  J.  Ostler,  who  has  been  in  the  employ  of  the  Committee 
for  14  years,  has  been  promoted  to  the  oflBce  of  sub-station 
engrineer,  at  £200,  risine  to  £250  ;  and  Mb.  J.  A.  D.  Pedleb,  who 
has  been  with  the  Committee  for  15i  years,  has  been  promoted  to 
the  position  of  mains  engineer,  at  £176,  rising  to  £2,';0.  Owinp 
to  the  growth  of  the  undertakingr,  a  boiler  house  superintendent 
is  to  be  eneafred,  at  £200  per  annum. 

Wimbledon  B  C.  has  inorea»ed  the  salary  of  Mb.  W.  .1.  Oswald, 
aotinpr  chief  aseisfant  electrical  engineer,  from  £182  to  £200  per 
annum,  as  from  October  1st,  1915. 

Tramway  Officials. — Mr.  Robert  .Simpson,  engineer 
and  manager  of  the  Tynemouth  and  Whitley  Tramways.  Ltd.,  has 
bpen  appointed  to  a  similar  position  in  connection  with  the 
Worcester  Electric  Tramways.  Mr.  Simpson  has  had  cha'ge  of  the 
Tynemouth  Tramways  for  about  26  years. 

Mb.  J.  W.  Gbo\"ES,  tramway  manager  at  Worcester,  whose  new 
appointment  at  Gravesend  was  notified  in  the  last  issue  of  the 
Elictrical  Review,  has  been  presented  by  the  employes  of  the 
Worcester  Electric  Traction  Co.  with  sn  inscribed  silver-plated 
cruet,  with  pickle  jars,  a  case  of  pipes  and  tobacco,  and  an  album 
containing  the  names  of  the  subscribers. 

General. — At  Pagani's  Restaurant,  on  Saturday  evening, 
the  staff  of  the  American  Supplies  Co.,  Ltd. — distributors  in  Great 
Britain  of  "  Dixie  "  magnetos — met  to  do  honour  to  their  manager, 
Mb.  F.  Fabqdhar,  who  has  temporarily  given  up  his  position  to 
take  up  a  commission  as  Lieutenant  in  the  Army  Service  Corps 
M.T.S.  His  colleagues  presented  him  with  a  gold  watch,  accom- 
panied by  a  testimonial  on  vellum.  The  chair  was  taken  by  Mr. 
H.  J.  Hinley,  who  will  carry  on  Mr.  Farquhar's  duties  during  his 
absence. 

Mb.  a.  I.  Graham,  A.M.Inst  C.E.,  M.I.E.E.,  &c.,  has  relinquished 
his  appointment  with  Messrs.  Thermit,  Ltd.,  London,  with  whom  he 
has  been  as  engineer  and  assistant  to  managing  director  for  the 
past  10  years. 

In  the  list  of  aliens  to  whom  certificates  of  naturalisation  were 
granted  during  September  the  following  entry  appears : — Oscar 
Dinebman  (Roumania),  electrical  engineer,  Ferndale,  Upton  Heath, 
Cheshire.     Date  of  oath  of  allegiance,  August  30th,  1916. 

The  foremen  of  Messes.  Willans  &  Robinson,  Ltd.,  electrical 
engineers,  of  Rugby,  have  presented  an  inscribed  oak  clock  to  Me. 
Feedebick  Wm.  Shaw,  assistant  works  manager,  on  his  marriage. 

An  Australian  newspaper  states  that  the  Federal  Executive 
Conncil  has  appointed  Mr.  Thomas  M  Douoell  Mundell  elec- 
trical engineer  at  the  Naval  Dock  Yard.  Cockatoo  Island,  at  a 
salary  of  £400,  with  a  house  at  Cockatoo  Island. 

Sir  T.  Salter  Pyne,  C.S.I,  M.Inst.C.E,  M.Inst.M.E.,  whose 
work  as  chief  engineer  to  the  Government  of  Afghanistan  is  so 
well  known,  has  been  appointed  staff  captain  (temporary)  at  the 
Ministry  of  Munitions. 

We  read  in  the  Tltnes  that  the  Nottingham  Corporation  has 
resolved  to  confer  the  freedom  of  the  city  on  Alderman  Sir 
.John  Tobnev,  who  has  been  a  member  of  the  Council  for  42  years. 
Sir  John  has  been  actively  interested  in  the  electricity  undertaking 
and  many  other  local  enterprises. 

Roll  of  Honour. — In  connection  with  Manchester's 
effort  to  ptimulate  recruiting,  a  march  past  of  10,000  troops  took 
place  on  Saturday  in  the  city,  and  General  Sir  Henry  Mackinnon, 
Chief  of  the  Western  Command,  took  the  opportunity  of  referring 
to  the  feat  ol  Private  Walter  Walker,  of  the  2nd  East  Lanca- 
shire Regiment,  who,  prior  to  his  enlistment,  was  employed  at 
Messrs.  Glover's  cable  works,  Trafford  Park.  During  the  fierce 
fighting  at  Neuve  Chapelle  a  non-commissioned  officer  appealed  for 
help  while  an  advance  was  being  made,  and  as  soon  as  there  came  a 
lull,  Private  Walker,  along  with  a  comrade,  succeeded  in  rescuing 
the  N.C.O.  under  heavy  lire.  Both  men  have  received  the  D.C.M., 
and,  following  Gfneral  Macklnnon's  statement  on  Saturday,  the 
Lord  Mayor  of  Manchester  (Air).  McCabe)  presented  the  medal  to 
Walker.  At  prrsent  Private  Walker  is  an  inmate  of  the  Crumpsall 
Military  Hospital,  Manchester,  where  he  is  receiving  treatment  for 
wounds  received  at  La  B>issee. 

Private  T.  W.  Bakhett,  of  the  7th  Lanes  Fusiliers,  formerly 
employed  at  the  British  Wextinghouse  Works,  Trafford  Park,  ia  in 
hospital  in  Sussex  suffering  from  wounds  received  at  the 
Dardanellei". 

Private  1).  Crook,  of  the  8th  Lance.  Fusiliers,  who  has  been 
wounded  at  the  Dardanelles,  and  is  now  in  hospital  at  Exeter,  was 
formerly  employed  by  Mfssrs.  IVrranti,  Ltd.,  of  llollinwood. 

Private  •!.  0.  Woostkk,  a  member  of  the  staff  of  the  Richmond 
(Surrey)  Electric  Light  and  Power  Co.,  Ltd.,  who  joined  the  6th 
Wilts.  Regiment  shortly  after  the  oatbieak  of  war,  waa  killed  in 
France  on  Augii»t  2lth. 

Private  Hknky  8a.\(in,  of  the  lUh  Manchester  Rrgiment,  who 
was  engaged  with  the  Tudor  Accumulator  Co.,  Ltd.,  at  Dukinfield, 
has  l>cen  killid  in  action  at  the  DarHnnellcs.  lie  toik  part  in  the 
landing  at  8nvla  Bay  nn  August  15th,  and  he  was  later  shot 
through  the  head  by  a  sn'per. 

Captain  Vkhnon  \\.  Newman,  who  was  attached  to  the  Loyal 
Noitb  LancHshiro  U-gimmt,  and  who  was  killed  in  the  heavy 
fighting  in  France  bf'We«n  H  ptrmbi'r  Jiiih  tv  d  27lh,  wax  trained 
»«  an  elt'ctri  al  engineer,  nnd  wa*  fur  wtnie  limo  on  the  staff  of 
the  Central  Kogi'iei ring  College,  Smth  K>n"ington.  When  war 
broke  out  he  held  a  technical  appointment  with  the  Govorn- 
ment,  and  obtained  his  commiMion  in  the  4th  West  Vorkshire 
Regiment, 


We  regret  to  record  that  Captain  William  Casson  was  killed 
in  France  on  September  25th.  H«  will  be  remembered  by  many 
of  our  readers  as  the  chief  assistant  to  the  mechanical  engineer  of 
the  District,  London  Electric  and  Central  L  md  )n  Railways.  He 
was  member  of  both  the  Institution  of  Electrical  Engineers  and  of 
the  Institution  of  Mechanical  Engineers,  and  was  42  years  of  age. 
He  was  in  the  London  Regiment  (T.F.),  and  according  to  the  Thiiex 
got  his  company  in  1903. 

Riflsman  Tom  West,  of  the  King's  Royal  Rifles,  who  has  been 
killed  in  action,  was  formerly  employed  at  the  Rochdale  Corpora- 
tion electricity  works.     He  was  33  years  of  age. 

Private  A.  Forsyth,  l/4th  Gordons,  who  was  killed  in  action, 
was  before  the  war  in  the  employment  of  the  6.N.S.  Railway 
electrical  department. 


NEW    COMPANIES    REGISTERED. 


Ilford  Dry  Battery  Co.,   Ltd.   (141,694).— This  company 

was  registered  on  September  28th.  with  a  capital  al  £lfiW  in  £1  shares,  to 
carry  on  the  business  o(  manufacturers  of  and  dealers  in  dry  and  electrical 
batteries  and  apparatus  and  equipment  of  ail  kinds,  electricians,  engineers, 
metallurgists,  chemists,  etc.  The  subscribers  (with  one  share  each)  are  : 
A  S.  Chelwood,  7,  St.  Helens  Place,  E.C.,  solicitor;  G.  E.  Bird,  223,  West 
End  Lane,  Hampstead,  N.W.,  solicitor's  clerk.  Private  company.  The  num- 
ber of  directors  is  not  to  be  less  than  two  or  more  than  seven;  the  first  are 
W.  C.  Thick  and  R.  Harvev.  Qualification,  100  shares.  Remuneration  as 
fixed  by  the  company.  Solicitors  :  Minet  Ferine,  Smith  &  Co.,  7,  St.  Helens 
Place,  E.G. 

H.   S.  M.   Patent  Belt  Fastening  Co.,   Ltd.  (141,732).— 

This  company  was  registered  on  October  1st,  with  a  capital  of  £iW)  in  £\  shares, 
to  carry  on  the  business  of  manufacturers  of  and  dealers  in  belt  fastening 
devices,  engineers,  founders,  machinists,  metal  workers,  electricians,  etc.,  and 
to  adopt  an  agreement  with  H.  K.  Mackay.  C,  H.  Sherwood,  and  W.  W. 
Hartley.  The  subscribers  (with  one  share  each)  are:  H.  K.  Mackay.  106, 
Burton  Road,  West  Didsburv,  Manchester,  wine  and  spirit  merchant;  B.  E. 
Broome,  "  Mayfield,"  St.  Anne's  Road,  South  Shore,  Blackpool,  solicitor. 
Private  company.  The  number  of  directors  is  not  to  be  less  than  two  or 
more  than  five;  the  first  are  H.  K.  Mackay,  C.  H.  Sherwood,  and  W.  W. 
Hartley.  H.  K.  M.-ickay  signs  as  "  managing  director."  Qualification,  £50. 
Remuneration  as  fi.xed  by  the  company.  Registered  bflfice :  25,  Clarence 
Chambers,  4,  Piccadilly,  Manchester. 

C.E.C.,  Ltd.  (141,711). — This  company  was  registered  on 

September  29th,  with  a  capital  of  ^^5,000  in  £1  shares,  to  carry  on  the 
business  of  electrical,  constructional,  mechanical,  and  general  engineers, 
founders,  smiths,  machinists,  constructors  of  wharves,  docks,  piers,  railways, 
tramways,  railway  carriages  and  wagons,  ships,  vessels,  and  gas,  electric, 
drainage,  sewage,  and  other  works,  etc.,  and  to  enter  into  an  agreement  with 
H.  E.  Ellis.  The  subscribers  (with  one  share  each)  are  :  H.  E.  Ellis,  38, 
Fairholt  Road,  N.,  engineer;  H.  V.  Ellis,  38,  Fairholt  Road,  N..  electrical 
engineer.  Private  company.  The  number  of  directors  is  not  to  be  less  than 
two  or  more  than  five;  the  first  are  H.  E.  Ellis  (permanent  governor)  and 
H  E.  O.  Ellis.  Qualification,  £\.  Registered  office :  96,  Ironmonger  Row, 
Old  Street,  E.C. 

Cresol    Chemicals,    Ltd.    (141,728). — This  company  was 

registered  on  October  1st,  with  a  capital  of  ;^10,000  in  £\  shares,  to  carry 
on  the  business  of  manufacturers  of  and  de.ilers  in  explosives  and  other 
chemicals  and  munitions  of  war,  gas  makers,  metallurgists,  electrical  and 
mechanical  engineers,  manufacturers  of  and  dealers  in  electrical  and  scientific 
apparatus  and  materials,  etc.  The  subscribers  (with  one  share  each)  are: 
Auguste  Oddenino,  60-62,  Regent  Street,  W.,  restaurateur;  Henri  Terrisse, 
629,  Eccles  New  Road,  Wcaste,  Manchester,  D.Sc.;  Walter  Budd,  60-62. 
Regent  Street,  W.,  secretary.  Private  company.  The  number  of  directors  is 
not  to  be  less  than  three  or  more  than  five;  the  first  are  Auguste  Oddenino 
(chairman),  Henri  Terrisse,  and  Walter  Budd.  Remuneration  of  chairman, 
£1.200;  of  W.  Budd.  as  director  and  secretary,  £300  per  annum.  Registered 
office  ;  02,  Regent  Street,  W. 


OFFICIAL  RETURNS  OF  ELECTRICAL 
COMPANIES. 


Urban  Electric  Supply  Co.,   Ltd. — Sulxieniise  to  trustees 

for  £490.000  4i  per  cent.  Jcbenlure  stoi:k  of  certain  landl  etc.,  nt  Illogan. 
dated  .September  16th,  1915.  by  way  of  additional  'or  substituted  security. 
i  rustees  :   Merchants  Trust,  Ltd. 

Delabole  Electric  .  Lis^htin};  and   Supniv  Co.,  Ltd.— Mort- 

g.ig.'  dated  September  I8th,  lt)l.'..  securing  £200.  charged  on  certain  chattels, 
comprising  dynamo,  switchl>oar4l,  pullrv  and  driving  belt,  accumulators,  posts, 
■ii.iin  wiring  and  l.nmps  Holders:  E:  Kant  and  Miss  E.  A.  Bant,  both  ol 
Helslone.  near  C.imcllord,  Cornwall. 

T.    H,    Brooker  and    Co.,   Ltd. — Equitable  mortgage  by 

dt  posit,  charged  on  all  sums  due  or  to  become  due  to  the  company  under  n 
Muniliunil  Office  conlrnct  for  hupply  of  clinumelers;  dated  September  23rd. 
1915,  to  secure  all  moneys  due  or  to  become  due  from  the  company  to  London 
and  Soulh-Western  Bank,  Ltd. 

Ferranti,   Ltd. — Mortgage  and  charge,   dated    September 

lOih.  19l.'i.  to  secure  £100,125.  charged  on  land,  buildings,  etc.,  at  Slakolench 
Ml  Stenll,■n^on  Fold,  Failsworth,  Manchester.  Holder:  H.M.  Secretary  of 
Sl.nte  for  War. 

Dynamic  Electrical  Co.,  Ltd.  (104,436).— Capital,  ilOO.OlX) 

ill  £1  sh.ir.-s.  Kiturn  dated  December  31sl.  1914  (filed  June  SOlh,  1915). 
Se\in  shares  taken   up;    £7  paid.     Mortgages    and   charges:    Nil. 

Auto-Electric     Tran»mi»slon,     Ltd.      (124,440).- Capital, 

£1(),(K10  in  £1  sh.itc.  Return  dated  July  2rth,  I91.'i,  9,018  nharM  taken  up; 
X.:).KOB  piid;    £6.112   ...iividcrod  a.  paid.      Mnitg.ig.v   an.l  .hnr^Ts:  £m>. 

Birmint^ham    District    Power    and    Troclion    Co.,    Ltd. 

(I9,fl-7).  f.iiiilal,  £l.|l..»,OIH)  in  IVi.OOO  rum.  prcl  .  3.i.lKK)  nrel.  ord„  an  I 
:),-.,Ofln  drt.  ord.  shar.s  all  ol  £10  e.i.h.  lietui.l  dated  July  5th,  1915 
20.9?»  rum.  nr<-f.,  35,0(10  prel.  or<l.,  and  :»5,000  d.  f.  i.r.l.  «hnie.  taken  up.  £10 
per  .hare  culled  up  on  20.1178  cgm.  prel.,  27,000  pref.  ord.,  and  .15,000  del. 
iird.;  £829.780  paid;  X  .'«>.«H)  cnn.idpred  ns  paid  on  8,000  pirl  ord.  Mortgage! 
und  cfTntKeii  :  £411,260. 
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CITY  NOTES. 


The  Swiss  Brown,  Boveri  Co. 

The  report  of  Brown,  Boveri  A  Co.,  of  Baden,  Switzerland, 
ior  the  year  ended  with  Mareh  yist,  1915,  states  that  not- 
withstanding, or  paa-tly  in  consequence  of,  the  greatly  reduced 
number  of  workmen  owing  to  Swiss  mobilisation,  it  was  at 
hist  impossible  after  the  outbreak  of  the  war  even  fully  to 
employ  the  decreased  number  of  men,  and  the  working  time 
had.  therefore,  to  be  substantially  diminished.  The  production 
experienced  an  extraordinary  de<:line  in  so  far  as  output 
could  be  spoken  of  at  all.  On  the  other  hand,  the  cost  of 
manufacturing  rose  beyond  all  comparison.  It  was  only  in 
the  new  year  that  the  conditions  to  some  extent  approached 
the  normal  state,  and  in  the  final  quarter  of  the  financial 
year  the  arrival  of  orders  was  even  satisfactory,  but  the  pro- 
duction remained  con.stantly  in  a  very  unfavourable  ratio  to 
the  expenses,  and  it  scarcely|ifeceeded  at  present  one  half  of 
the  normal  output.  That  thKnuancial  results  were  not  very 
much  behind  those  of  the  preceding  year  was  due  to  the 
large  amount  brought  forward  from  1913-14,  to  the  circum- 
stance that  the  extraordinary  provision  made  for  depreciation 
could  be  omitted  on  this  occasion,  and  to  the  fact  that  one- 
third  of  the  year  fell  in  the  period  of  peace,  and  the  dividends 
of  the  subsidiai-y  companies,  and  other  important  items 
of  revenue  arising  from  trading  with  them,  were  always 
accustomed  to  be  brought  into  account  in  the  following  year. 
As  a  consequence  of  the  very  careful  valuation  of  the  invest- 
ments, the  company  was  able  to  restrict  the  amount  set  aside 
for  war  risks  to  ^'iO,000,  notwithstanding  the  fall  in  values 
owing  to  the  war.  Nevertheless,  it  was  not  out  of  the  ques- 
tion that  in  the  future  course  of  events  losses  might  still 
occur  which  could  not  be  foreseen  now.  The  investments 
amounted  to  fl,T27,000,  as  compared  with  £1,099,000  in 
1913-14,  the  increase  being  due  to  the  payment  of  fresh  instal- 
ments on  existing  obligations,  and  d6736,000  of  the  first-men- 
tioned total  represented  interests  in  manufacturing  under- 
takings. The  accounts  show  the  following  figures  for  the 
two  Tears  :  — 

1913-14.        1914-15. 

Share   capital £1,280,000    £1,280,000 

Loan  capital     880,000         880,000 

Gross  profits     475,000         388,000 

General  expenses       191.000         171.000 

Depreciation     104,0a)  67,000 

Net  profits  and  balance  forward  ...  123,000  94,t)00 

Placed  to  war  risks'  fund 40,000  20,000 

Dividend  percentage  5  5 

Carried  forward  17,000  4,800 

The  report  mentions,  further,  that  the  branches  of  manu- 
facture remained  entirely  unchanged  during  the  past  year. 
In  particular,  the  company  took  up  no  new  branches  of  any 
kind  during  the  war  and  in  connection  with  it.  The  company 
strictly  refrained  from  any  manufacture  of  war  material  in 
so  far  as  the  question  was  not  to  concern  orders  for  the  Swiss 
confederation  It  is  added  that  it  was  impossible  at  present 
to  give  any  expression  as  to  the  future  prospects,  as  every- 
thing depended  upon  the  deliveries  of  raw  materials,  and  to 
a  further  degree  on  the  duration  of  the  warlike  complications. 


Chilian  Electric  Tramway  and  Linht  Co.,  Ltd. 

The  result  of  operations  for  the  year  ended  December  31st, 
1914,  after  deducting  interest  and  redemption  of  debentures, 
ly  indon  office  and  other  charges,  shows  a  balance  to  the  credit 
of  profit  and  loss  account  of  £106,086,  plus  £9,438  brought 
forward,  making  a  total  net  balance  to  credit  of  £115, -524. 
Prom  this  £60,000  has  been  placed  to  renewals  reserve  account, 
and  £7,000  to  insurance  suspense  account.  There  remains  a 
balance  of  £48, -524,  which  it  is  projxJsed  to  cany  forward  to 
next  year,  as  having  regard  to  war  conditions,  the  directors 
do  not  recommend  the  payment  of  any  dividend.  During  the 
year  the  tramways  carried  108,282,117  passengers,  earning 
9,704,088  dol..  as  against  109,444,.597  passengers,  earning 
9,765,669  dol.  in  1913,  but  again  owing  to  the  increase  in  the 
working  expenditure,  and  the  fall  in  the  exchange,  the  result 
is  a  decrease  in  the  profit  of  308,400  dol.  The  progress  of  the 
lighting  department  continues;  the  receipts  during  1914 
amounting  to  8.614,258  dol.,  as  against  7,6-58,983  dol.  in  1913. 
Various  items  of  construction  have  been  proceeded  with  during 
the  vear,  and  the  capital  expenditure  has  been  increased  by 
the  sum  of  £156,824. 

The  Board  regret  the  death  of  Mr.  S.  "W.  Jameson,  -who  held 
the  appointment  of  secretary  of  the  company  since  its  forma- 
tion, and  was  only  elected  a  director  in  February  of  last  year. 
His  loss  at  a  most  critical  time  is  deeply  felt.  Mr.  W.  B. 
Rommel  has  been  elected  to  fill  the  vacancy. 

Mr.  C.  Middleton  Kemp,  of  Messrs.  Kemp,  Sendell  &  Co., 
has  been  appointed  under  the  Trading  with  the  Enemy  ."^ct. 
1914.  supervisor  of  the  company's  business  by  the  Board  of 
Trade. 

Mr.  Carl  Edler,  who  w-as  appointed  to  fill  the  office  of  local 
auditor,  was  unable  to  attend  to  his  duties  owing  to  the  war, 
and  Mr.  R.  Neveling  was  nominated  local  auditor  in  his  place 
by  the  management  in  Santiago  with  the  approval  of  the  Board. 

The  annual  meeting  was  held  in  London  on  September  29th. 


Amalgamated    Wireless    (.4ustralia),    Ltd,  —  The 

repirt  for  the  six  months  ended  Jaae  30cti  sbowed  a  pro&t  o( 
:tl,672,  which,  with  £,i  328  broatrht  forward,  made  £6,001  avail 
able.  A  dividend  of  3)  per  cent,  absorbs  £4,9U0,  makiofr  the 
dividend  for  the  year  6  pet  cent.,  and  £1,101  is  carried  forward. 
Trading  (says  the  Sijiliwi/  Jfurnimj  Hirahl)  has  been  seriously 
interfered  with  by  the  war,  and  profits  have  suffered.  The  ships' 
message  traffic,  though  still  subject  to  disabilities,  has  improved, 
and  the  sabaidy  ships  operated  by  the  company  have  been  increased 
by  five  in  the  fix  months,  and  now  number  8.5.  The  company  is 
now  manufacturing  the  greater  part  of  its  rtqnirements.  Posi- 
tions are  kept  vacant  without  loss  of  seniority  for  all  permanent 
employes  on  active  service,  and  over  SO  trained  men  have  already 
been  supplied  by  the  company  to  the  defence  authorities  in 
Australia,  New  Zealand,  and  the  United  Kingdom. 

Direct    Lnited   States   Cable   Co.,    Ltd.  —  Interim 

dividend  2i.  per  share,  less  income-tax  at  3s.  "Jd  in  the  £.  making 
a  total  distribution  of  4  per  cent,  for  the  half-year  ended 
September  30th. 

Calcutta   Electric  Supply  Corporation,  Ltd.— The 

directors  have  declared  an  interim  dividend  on  the  ordinary  share 
capital  at  the  rate  of  7  per  cpnt.  per  annum  for  the  eix  months 
ended  June  30th,  1915,  payable  November  15th. 

Sao  Paulo  Tram,  Light    and    Power    Co..  Ltd.— 

The  directors  have  declared  a  dividend  of  2*  per  cent,  on  the  issued 
common  stock,  payable  on  November  Ist. 

Babcock  &  Milcox,  Ltd. —  Interim    dividend,   6   per 
cent,  on  the  ordinary  shares,  free  of  income-tax, 


STOCKS    AND    SHARES. 


Tuesday  Evening. 
Bdloabia  is  the  baffling  factor  In  Stock  Exchange  markets  jnst 
at  the  moment,  but  the  possibility  of  her  taking  active  sides  with 
the  Central  European  Powers — which  possibility  may  be  trans- 
lated into  something  more  definite  before  our  day  of  publication — 
has  had  little  material  effect  upon  quotations.  In  point  of  fact, 
the  War  Loan  retains  the  strong  tone  which  set  in  towards  the  end 
of  last  week  ;  and  as  the  War  Loan  for  the  time  being  is  the  index 
to  all  the  markets  in  the  Stock  Exchange,  it  may  be  said  that  the 
Bulgarian  attitude  has  had  surprisingly  little  influence  in  the 
markets.  Hopes  are  high  and  strong  that  the  advance  of  10  days 
ago  in  Flanders  will  be  steadily  continued  ;  and  although  there 
mast  necessarily  be  spaces  of  time  between  one  "  thrust '  and  the 
next,  all  the  news  which  is  allowed  to  come  through  is  taken  to 
indicate  such  pressure  upon  the  part  of  the  Allies  that  the  enemy 
lines  will  be  thrown  back  with  a  run  when  the  next  order  for  a 
general  progressive  movement  is  given. 

Meanwhile,  the  casualty  lists  contain  many  well-known  City 
names  ;  and  the  Stock  Exchange,  like  most  other  large  bodies, 
has  to  mourn  th"  loss  of  sons  whose  names  now  stand  enrolled 
upon  the  highest  Lists  of  Honour. 

The  telegraph  market  is  the  firmest  amongst  the  electrical 
sections.  No  doubt  the  fact  that  dividends  are  paid  free  of  tax 
on  several  of  the  bast  class  shares  has  much  to  do  with  the  demand 
for  these.  Some  weeks  ago,  it  was  not  easy  to  sell  stock  ;  today, 
it  is  just  as  difficult  to  buy  it.  Deceased  accounts  which  were 
overhanging  the  market  have  been  absorbed  with  case  just  lately. 
Other  holders  are  not  eager  to  sell. 

Directors  of  these  undertakings  now  stand  abundantly  justified 
in  the  conservative  policy  which'  they  have  pursued  for  many 
J  ears  past,  in  the  way  of  buttressing  their  companies'  reserves 
and  entrenching  them  in  a  position  of  great  financial  strength. 
Criticisms  have  been  levelled  at  the  boards  for  what  was  called 
their  conservatism — sometimes  a  harder  word  was  used — in 
refusing  to  pay  more  substantial  dividends ;  and  if  they  had 
yielded  to  the  demands  made  upon  them  for  distributing  the 
greater  part  of  the  profits,  it  is  as  likely  as  not  that  the  divi- 
dends could  not  have  been  maintained  in  days  like  these.  Thanks 
to  the  strength  of  the  financial  positions,  however,  the  companies 
are  able  to  continue  their  usual  distributions,  and  proprietors  have 
every  reason  to  be  grateful  to  their  directors  for  the  manner  in 
which  they  have  withstood  the  temptation  to  divide  more  closely 
to  the  hilt  the  earnings  in  many  years  past. 

The  Eastern  group  is  one  of  the  firmest  ;  and  Globe  Ordinary, 
with  Western  Telegraphs,  are  amongst  those  which  the  public 
want  to  buy.  Anglo-American  Telegraphs  are  also  wanted, 
owing  principally  to  the  prosperity  that  has  fallen  upon  the 
United  Stites  in  consfquence  of  the  wnr.  The  striking  success  of 
the  Anglo-French  Loan  has  had  the  fffect  of  bringing  into  rfqoeft 
the  stocks  and  share-i  of  most  of  the  companies  dning  an  in'er- 
ocean  trade.  This  success  is  the  more  gatifying  in  view  of  the 
failure  of  the  attempts  made  by  Germany  to  raise  moaey  in  the 
United  States,  American  b«nkers  refusing  to  look  at  German  pro- 
posals unless  they  were  accompanied  by  guarantees  of  collateral 
security,  and  undertakings  that  borrowed  money  should  be  spent 
in  the  States.    But  with  Qreat  Britain  holding  the  seae,  it  was 
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impnosible  for  Germany  to  make  sure  of  (rcttiner  her  frooda  from 
the  States,  eveu  if  she  spent  the  moopy  there,  and  so  the  negotia- 
tions came  to  an  abrupt  and  an  untimely  end. 

A  recovery  of  5p  ints  has  lifted  I  ado  European  shares  to  4.', 
wipiag  out  half  the  loss  of  last  week  ;  so  that  the  people  who 
b>uB'ht  the  shires  at  31i  have  now  an  excell-^nt  profit.  New  York 
Telnphone  bjnds  have  risen  to  99i,  at  which  the  return  to  the 
Briti-h  investor  ia  obvious'y  too  small,  compared  with  that  on  the 
War  Loan.  It  ia  with  thia  last  that  the  intending  buyer  should 
carefully  match  his  pracpective  purchases,  always  bparing  in  mind 
the  probability  that,  upjn  the  issue  of  the  next  War  Loan,  the 
interest  on  the  existinfr  4  J  per  cent.  Loan  will  in  all  likelihood  be 
raised  automatically  to  the  same  as  that  provided  by  the  new 
comer.  Anticipation  looks  for  a  5  per  cent.  Loan  somewhere 
about  Christmaa-tioie,  and  also  for  tue  present  4^  per  cents,  to 
become  straight  away  a  eimilar-interest  security.  New  York 
Telephone  ii  per  cents.,  taking  these  as  our  text,  pay  £4  lOs.  6d. 
per  cent,  on  the  money  ;  whereas  the  War  L':>an  yields  £4  14s., 
and  thia  will  probably  be  raised  to  5  per  cent.,  which  will  have  the 
effect  of  emohaiising  the  diaparity, 

British  Westinghouse  Preference  have  risen  another  shilling, 
and  the  4  per  cent.  Debenture  stock  ia  once  more  2  points  higher, 
these  rises  being  due  to  sympathy  with  the  boomlct  in  Westing- 
house  shares  which  are  dealt  in  by  New  York.  American  Marconis 
recovered  to  I'.M.  9i.  on  Tuesday  morning,  reacting  a  few  pence 
later  on  in  the  day,  which  still  left  them  Is.  6d  higher  than  they 
were  towards  the  end  of  last  week.  Canadian  Marconis  are  a 
little  firmer  at  6a.  3d.,  and  the  parent  shares  braced  up  to  IH- 

Movements  in  the  prices  of  Home  Electricity  shares  are  few, 
but  they  trend  mostly  in  the  downward  direction.  The  latest 
Police  Order,  regulating  London's  lighting,  and  the  Nubian  black- 
ness which  nightly  envelops  so  many  of  the  London  suburban 
streets,  are  not  "  bull "'  points  for  electric  lighting  shares.  In  some 
few  cases  the  pricea  of  these  are  standing  sufficiently,  if  not  too, 
high  when  tested  by  the  principle  of  the  War  Loan  referred  to 
above  ;  these,  doubtless,  will  be  adjusted  gradually.  According 
to  Scojk  Exchange  authorities,  the  leading  companies  are  now 
able  to  operate  at  a  s'ead'ly  lowered  ra'io  of  expenditure,  thanks 
to  the  introduction  of  labou '-saving  machinery  ;  but  the  increased 
cost  of  c  )al  and  the  decre«sed  con(*umption  of  current  are  bound 
to  tell  upon  dividends  in  the  near  future. 

Metropolitan  Riilway  Consolidated  stock  regained  its  recent 
small  loss,  but  Di-'tric"s  arj  dull  at  13.  Underground  E'ectric 
Ordinary  £10  shares  shed  half-a-crown,  although  the  Company's 
income  bonds  at  7ii  are  the  frac'iou  to  the  good.  The  bonds  are 
in  request  on  behalf  of  investors  to  whom  the  payment  of  dividend 
free  of  tax  c  ffers  a  decided  attraction. 

In  the  foreign  list,  Brazilian  Tractions  have  risen  to  50,  the  Rio 
Exchange  recovering  to  12Jii.  The  Preference  shares  have 
also  hardened  ;  in  view  of  tne  satisfactory  earnings  of  the  Com- 
pany, they  begin  to  look  an  attractive  speculative  investment  at 
the  present  price  of  86i,  at  whi  h  the  return  is  nearly  7  per  cent, 
on  the  money.  Sba^iuigan  Wa'er  shares  are  also  firm,  as  are 
most  of  the  compmifs  connected  with  Canadian  industries.  The 
immense  ordeis  being  placed  for  war  material  in  Canada  and  the 
United  States  are  forcing  a  good  deal  of  money  into  these  stocks. 
In  the  Mexican  group  there  is  nothing  fresh  to  mention.  Argen- 
tine Tramways  issues  have  again  declined,  and  the  Company's 
Second  Preference  shares  are  now  back  to  3.  Couholidated  Gas, 
Electric  Light  and  Power  of  Baltimore  shares  have  had  substantial 
rises  to  111  for  the  Common  shares,  and  115  for  the  Preferred. 
The  British  Columbia  group  is  attracting  no  atfention. 

Armament  shares  remain  steady,  and  rubber  shares  are  well 
held,  in  consequence  of  improvement  in  the  price  of  the  raw 
material  to  2?.  ^\i.  per  lb.  Mr.  McKenna  haa  abandoned  his 
intention  of  taxing  imported  motor  tires,  and  this  is  regarded  as 
Bomething  of  a  bull  factor,  although  there  is  still  a  good  deal  of 
discussion  going  on  as  to  whether  the  rubber  companies  will  be 
required  to  hand  over  :>0  per  cent,  of  their  extra  earnings  this  year 
by  way  of  Excess  Profits  tax. 


SHARE    LIST  OF  ELECTRICAL  COMPANIES. 


ELECTRIC    TRAMWAY    AND    RAILWAY 
TRAFFIC    RETURNS. 


l/ocallty. 

Month 
ended 
(4  wk..) 

Receipts  lor 
month. 

Total  to  date. 

Rente 
miles 
open. 

Blackpool-Fleatw'd 

BrlBtol 

Chatham  and  Diet. 

Cork 

Dublin 
Hantingf 

Lancashire  United 
Llandudno-Col.  Bay 
Tjrnn«ldo 

Anglo-Argentine  .. 

Auckland 

CalcutU 

KaiRO' rile,  W.A.  .. 

Madraa 

Uontevldeo 

DnbUn-Lnoan  Rl/, 

Sept.  8S 
..    « 

,V  S6 
„    94 
„    9« 
„    99 
,t    94 
„    S9 

..    80 
Au(.  97 
Bout   97 

July 

Sept.  16 

Uepl. 

Sept.  14 

M 
7,086 

4n,s»» 

9,'4B 
96.9)0 
6,661 
H,(I9» 
9,'ilO 
9,67j 

107.868 
19,H7« 
17,  "93 
9,77^ 

9,pr. 

96,070 

m 

♦  9,1f9 
+  5,186 

+    970 
■  9,f9t 

f   mi 

•1,<8H 
•-     Mi 

-  46i 

6,7<W 
1,170 

-  801 

.-ISP 

-  I6« 

f    111 

88 

49 
4< 
19 

119 
1  8  9 

'  81 
87 
88 

11 

J 

8<),P8A 
800,00^ 

10,986 
984,898 

(W',787 
16,189 
8,088 

1,080,836 
49,09J 

\H.ifH 
81,819 
808,417 

1.098 

t 

-  468 
♦  89,799 

-  "m 

f  8,849 

9 

4-  8,008 

f   l,9'l9 

-  7J 

-187.719 

-  9,t9H 

-  6,9!.9 

-8l,6t8 
f       88 

8 
80E 

64-96 

U'89 

19-8 

49 

6-6 

11 

96-49 

t 

1 

I'oa 

Bom  BLXoTBiont  coHFAnma. 
Price 

Dividend,  Oct.  4,     Rise  or  tall     Yield 

1914.  1916,        tbie  neek.       p.c, 

Brompton  Ordinary 10  7t  —I  £6  18    4 

do.       7  per  cent.  Prel 7  7  —J  6    0    0 

Charing  Oross  Ordinary           ....  6  8|  —  8  18    4 

do.       do.       do.    44  Prel.         ..  4J  Sf  —  6    0    0 

do.       do.  mtyPrel 4J  3J  —  i  6    8    7 

do.    4  Deb 4  80  —  6    0    0 

Chelsea       6  4J  —  6  17    « 

do.    4JDeb 4i  87  -1  6    3    6 

City  ol  London 9  12J  —  7    7    u 

do.       do.    6  per  cent.  Prel.      ..6  lOj  —  6  11    4 

do.       do,    6  Deb 6  100  —  500 

do.       do.    4JDeb 41  86  —  6    6    0 

County  of  London          7  lOJ  —  6  16    7 

do.       do,       6  per  cent.  Prel.  ..  8  lOJ  —J  6  17    8 

do,        do,        IstDeb H  BO  —  6    0    0 

do,       do.       2nd  Deb 4l  86  —  6    6    0 

Kensington  Ordinary 9  6}  —  740 

London  Electric 4  1|  —  884 

do.       do.    6  per  cent,  Pre*.      . .  -4.  H  —  6    6    4 

do.        do.    4  Deb U  80  —  5    0    0 

Metropolitan         ^  9|  —  7  16    7 

do.           ii  per  cent.  Prel,         . .  41  S|  —  6    0    0 

do.           4lDeb 4i  90  —  600 

do.           SiDeb 8|  70  —  500 

Bt.  James'  and  Pall  Mall         ....  10  6J  —  789 

do.     do.     do.     7  per  cent.  Prel,  7  6|  —  6  13    0 

do.     do.     do,    SiDeb 84  70  —  5    0    0 

Bonlh  London       6  9J  —  6  19    0 

Sontb  Metropolitan  Prel 7  IA  —  6  14    0 

Westminster  Ordinary 9  6i  —  6  18    4 

do,           44  Prel 44  4^  —  5    9    0 

TeLBORAPHS  AMD  TSLSFBONBa, 

Anglo-Am,  Tel.  Pre! 6  994  +1  6    0    7 

do.              Del 14  sa  —  6  IB    4 

Chile  Telephone 8  64  —  630 

Cuba  Sub.  Ord E  B  —  660 

do.        Prel 10  16  —  6  18    4 

Eastern  Extension         7  13  —  '6  13    4 

do.                4  Deb 4  80  —  5    0    0 

Eastern  Tel.  Ord 7  118  -12  'O  18    7 

do.           84  Prel 84  66  —  5    6    0 

do.            4  Deb 4  80  —  5    0    0 

Globe  Tel,  and  T.  Ord 6  9i  —  •7    0    8 

do,                 Prel 6  BJ  —  630 

Qt.  Northern  Tel 99  83  —  6  13    4 

Indo-European 13  45  -f6  7    4    5 

Marconi       10  IfS          '      +  iS  6    3    1 

Ken  York  Tel.  44 44  99»  +i  4  10    6 

Oriental  Telephone  Ord 10  1»3  —  5    3    1 

do.                   Prel 6  1  —  4  600 

Tel.  Egypt  Deb 44  80  —  5    0    0 

United  R.  Plate  Tel 8  69  +i  *8    2    6 

do.                  Prel 6  4I  —  6    9    7 

West  India  and  Pan 1  1}  —  8  17    9 

Western  Telegraph        7  12  —  "O  13    4 

do,              4  Deb 4  80  —  6    0    0 

BoKB    Rah.!. 

Central  London,  Ord.  Assented        ,.4  70  —  6  14    4 

Metropolitan          14  934  -t-  4  6    6    8 

do.            District Kit  13  —  4  Nil 

Undergroand  Electric  Ordinary       ..Nil  \%  —i  Nil 

do,              do.      "A"    ..        ..  Nil  6/6  —  Nil 

do.             do.     locome         ..6  714  ■f4  •S  11    8 

FoBiisn  Tbahb,  to, 

Anglo-Arg.  Trams,  First  Prel.          ..64  ?!>  —i  7  17    9 

do.              9nd  Prel 64  8  —  i  9    8    4 

do.              4  Deb 4  78  —  6    9    7 

do,              44  Deb 44  73  —  6    6    0 

do.              6  Deb 6  74  —  6  16    2 

Bra      Tractions 84  60  -f4  700 

Bombay  Electric  Prel 6  lOi  —  6  17    1 

do.            44  Deb 44  87  —  6    3    0 

Mexico  Trams Nil  83  —  Nil 

do.           6  per  cent.  Bonds      ..  —  40  —  Nil 

do.           6  per  cent.  Bonds      ..  —  86  —  Nil 

Mexican  Light  Common         ....  Nil  36  —  Nil 

do.             Prel Nil  80  —  Nil 

do.             Ist  Bonds       ....  —  40  —  — 

Adelaide  Bop.  6  per  cent.  Prel.         ..6  6  —  6    0    0 

do,          6  Deb 6  98  —  6    2    0 

MAKUTAOrUUlie    OoMFAmBS. 

Babcock  ft  Wilcox          14  IA  —  6    8    6 

British  Aluminium  Ord.          ....  6  iX  —  4  14    1 

do.                Prel 6  18/8  —  6    9    9 

British  Insulated  Ord 16  109  —  7    19 

do.            Prel 6  5{  —  693 

British  Westinghouse  Pre! 74  847-  -fl/-  8  10    8 

do,       4  Deb 4  73  +i  6  11    1 

do.       ep.llen         6  101  —  6  19    0 

Callenders 16  11  —  6  16    4 

do.        6  Prel 6  44  —  6  11     8 

do.       44  Deb 44  03  —  4  17    0 

Ca^tner.Kellner 16  (1/-  —  4  IK    S 

Kdlson  A  Swan,  £8  pd Nil  10/-  —  Nil 

do.      do.      lolly  paid        ....  Nil  I  —  Nil 

do.       do.       4  Deb 4  68  —  6  18    0 

do.      do.      6  %  Dob 6  60  —  8    «    H 

Electric  Construction 6  13/.  —  9    4    8 

do.             do.         Prel 7  l9/j  +IM.  7    14 

Qen.  Eleo.  Pre! 6  V4  —  664 

Henley         90  1!4  —  •9    9    0 

do,       44  Prel 44  4t  —  6    0    0 

do.       44  Dob 44  99  —  4  17    9 

India-Rnbber        6  8  —  660 

Telegraph  OoD M  81  —  T  16    0 

•  Allowance  made  lor  dividends  being  paid  tr««  of  ioooma-tox, 


Tueiiiiian  Trannva.ra,    IJirlit  mid   Powrr  Co..  Ltd- 

— A  Anancial  daily  stales  that  thi>  nocountx  (or  the  period  from 
March  2riih,  I".II4.  to  .June  30th,  llMT),  after  providing  for  int«re«t 
on  debentare  itock,  show  a  debit  balance  at  profit  and  lom  account 
of  £42,ril7.  The  meeting  of  the  oompany  was  held  in  London 
yesterdaj, 
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METAL    MARKET. 


Floctnatlong  in  September. 
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2    3   6   7   8   9  1013U151617202122232427282930 
Glasgow  market  closed  September  27th, 


Standards  in  Trade  JournalLsni. — We  note  that  the 

recent  Convention  of  the  Federation  of  Trade  Press  Aosociations 
of  America  adopted  a  set  of  "Standards  of  Practice  for  Business 
Papers,"  a  few  of  which  we  quote  :  — 

'  The  publisher  of  a  business  paper  should  dedicate  his  best  cfEorts 
to  the  cause  of  business  and  social  service,  and  to  this  end  should 
pledge  himself  : — 

1.  To  consider,  first,  the  interests  of  the  subscriber. 

2.  To  subscribe  to  and  work  for  truth  and  honesty  in  all 
departments. 

3.  To  eliminate,  in  so  far  as  possible,  his  personal  opinions  from 
his  news  columns,  but  to  be  a  leader  of  thought  in  his  editorial 
columns,  and  to  make  his  criticisms  constructive. 

4.  To  refuse  to  publish  "puffs,"  free  reading  notices  or  paid 
"  write-ups  ;  "  to  keep  his  reading  columns  independent  of  adver- 
tising considerations,  and  to  measure  all  news  by  this  standard  : 
"  Is  it  real  news  '  " 

5.  To  decline  any  advertisement  which  has  a  tendency  to  mis- 
lead or  which  does  not  conform  to  business  integrity. 

(J.  To  solicit  subscriptions  and  advertising  solely  upon  the  merits 
of  the  publication." 

We  are  not  suffi  ;iently  acquainted  with  the  factors  in  the 
American  situation,  which  have  rendered  neoeesiry  the  adoption  of 
such  a  standard  of  conduct  in  the  sphere  of  trade  journalism. 
There  are  a  few  journals  on  this  side,  one  of  which  is  well  known 
to  our  readers  (its  natural  modesty  forbids  us  to  name  it!),  which 
have  endeavoured  to  act  up  to  this  high  standard  for  many  years 
past.  We  are  glad  to  Sad  onr  American  contemporaries  adopting  a 
lofty  ideal,  and  wish  them  every  anccesB  in  their  organised  efforts 
to  attain  to  it. 

\ewcastle-on-Tjne.  —  Volunteer    Motorjien. — The 

shortage  of  emploji!]  on  the  Corporation  system  has  created  a 
serious  difficulty,  especially  with  regard  to  the  early  morning  cars. 
To  assist  in  relieving  the  situation,  76  volunteers,  in'^Inding  40 
members  of  the  Volunteer  Training  Corps,  have  offered  their 
8ervi:;ej  as  motormen  and  conductors.  This  has  been  of  immenss 
assistance,  and  has  proved  so  satisfactory,  that  1 1  other  members 
of  the  Y.T.C.  are  ia  training.  Several  membersof  the  clerical  staff 
of  the  tramways  department  have  given  assistance,  and  a  dozen 
es-motorm3n  and  conductors  who  had  spare  time  in  the  morning, 
have  been  engaged. 


AMERICAN  EXPORTS  OF  ELECTRICAL 
GOODS. 


The  fdUowing  figures,  showing  the  exports  of  electrical  goods 
from  the  United  States  dunnf;  the  year  ended  June,  1914,  are 
taken  from  the  reoently-issued  trade  statistics;  where  possible 
figures  for  191'2-1,3  have  been  added  for  purposes  of  comparison, 
and  note.s  of  any  increases  or  decreases  given  :  — 


1912-13. 

1913-14. 

Inc.  or  dec. 

Dollars. 

Dollars. 

Dollars. 

Telegraph  instruments. — 

To  Canada      

37,000 

16,000 

_ 

21,000 

,,   Central  America 

6,000 

14,000 

-t- 

8,000 

,,    Mexico      

15,000 

9,000 

_ 

6,000 

,,  Colombia 

33,000 

6,000 

— 

27,000 

„   Argentina           

— 

1,000 

+ 

1,000 

,,   Cuba         

66,000 

1,000 

— 

65,000 

,,   Brazil        

18,000 

29,000 

-1- 

11,000 

,,    Other  countries 

40,000 
21.5,000 

61,000 
137,000 

+ 

21,000 

Total        

78,000 

Telephone  instruments.— 

To  United  Kingdom 

1.51,000 

55,000 

- 

90,000 

,,    Canada      

779,000 

432,000 

— 

347,000 

,,    Central  America 

7,000 

38,000 

-t- 

31,000 

,,    Mexico      

4-2,000 

23,000 

— 

19,000 

„    Cuba         

79,000 

82,000 

-f 

3,000 

,,    Brazil        

107,000 

336,000 

-1- 

229,000 

,,   other  S.  America 

37,000 

140,000 

+ 

103,000 

,,    Japan        

30,000 

14,000 

— 

16,000 

.,    Austraha 

5,000 

277,000 

-t- 

272,000 

,,    Other  countries 

135,000 
1,372,000 

156,000 
1,553,000 

+ 

-f 

21,000 

Total       

181,000 

Other  electrical  instrument 

s 

and  appliances.* — 

To  Canada     

5,968,000 

3,760,000 

- 

2,208,000 

,,    Mexico      

1,153,000 

326,000 

— 

827,000 

,.    Panama    

1,012,000 

566,000 

— 

446,000 

,,    Cuba         

610,000 

374,000 

— 

236,000 

,,    Argentina            

362,000 

358,000 

— 

4,000 

.,    Brazil       

2,375,000 

947,000 

— 

1,428.000 

,,    Japan        

1,067,000 

483,000 

— 

584,000 

,,    Philippine  Islands 

344,000 

244,000 

— 

100,000 

,,    Australia              

672,000 

516,000 

— 

156,000 

,,    United  Kingdom 

781,000 

574,000 

- 

207,000 

,,    Other  countries 

3,103,000 

2,292,000 

~ 

811,000 

Total       17,447,000  10,440,000    -    7,007,000 

Inchideil  Insulated  wire  and  cables  in  1912-13. 


Oas  engines,  stationary. — 

To  Canada     ...        

,,    Argentina  

,,    Australia 

,.    Europe      

.,    Other  countries 

Total        

Electric  motors. — 
To  United  Kingdom 

,,    Canada     

,,    Panama 

,,    Mexico      

,,    Cuba         

,,    Argentina  

,,    Brazil        

„    Chile         

,,   British  India 

,,   Japan        

,,    Australia   ...        

,,    Other  cmmtries 

Total        

Petrol  engines,  stationary.- 

To  Canada     

,,    .'Vrgentina  

,,    Australia 

,,    Mexico      

,,    United  Kingdom 

,,    Other  countriee 

Total        

Steam  engines,  stationary.- 

To  Canada     

Cuba         

Mexico      

Brazil        

Philippine  Islands 
Other  countries 

Total        


1.50,000 
23,000 
28,000 
104,000 
107,000 

412,000 


150,000 
1,0.33,000 
233,000 
441,000 
148,000 
82,000 
272,000 
104,000 
105,000 
399,000 
264,000 
567,000 


144,000 

- 

26,000 

+ 

13,000 

— 

111,000 

+ 

89,000 

- 

383,000 

- 

461,000 

+ 

833,000 

— 

221,000 

— 

264,000 

— 

131,000 

— 

109,000 

-t- 

179,000 

— 

93,000 

— 

99,000 

— 

829,000 

+ 

268,000 

+ 

1,055,000  -t- 


6.000 
3,000 

15,000 
7,000 

18,000 

29,000 


311,0(» 

200,000 
12,000 

177,000 
17,000 
27,000 
93,000 
11,000 
6,000 

430.000 
4,000 

488,000 


3,798,000  4,542,000  +      744,000 


1,269,000  1,009,000 
334,000   200,000 


341,000 
40,000 
100,000 
793,000 


290,000 
34,000 
89,000 

709,000 


260,000 
134,000 
51,000 
6,000 
11,000 
84,000 


2,877,000  2,-331,000  -   546,000 


260,000 
100,000 
51,000 
78,000 
20,000 
199,000 


190,000  -1- 

38,000  - 

40,000  - 

4,000  - 

29,000  -f 

437,000  -t- 


70,000 
62,000 
11,000 
74,000 
9,000 
238,000 


708,000   738,000  -t-   30,000 
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19r2-13. 

1913-14. 

Inc.  or  dec. 

Djllars. 

Dollars. 

Dollars 

Electric  locomotives. — 

To  Canada      

146,000 

28,000 

_ 

118,000 

,,   Panama    

2.5,000 

354,000 

+ 

329,000 

„   Cuba        

43,000 

— 

_ 

43,000 

„   Haiti         

21,000 

— 

_ 

21,000 

„    Chile         

17,000 

4,000 

— 

13,000 

„   China       



34,000 

+ 

34,000 

,,   Other  coun tries  ... 

22,000 

17,000 

+ 

5,000 

Total 

274,000 

437,000 

163,000 

Dynamos  and  generato 

rs. — 

To  Canada     

58-5,000 

397,000 

_ 

188,000 

,,    United  Kingdom 

342,000 

333,000 

_ 

9,000 

,,   Panama    

121.000 

43,000 

_ 

78,000 

,,   Mexico      

166,000 

26,000 

- 

140,000 

„   Cuba         

122,000 

235,000 

+ 

113,000 

„    Brazil        

114,000 

136,000 

+ 

22,000 

,,   Peru         

109,000 

12,000 

+ 

97,000 

,,   Japan        

848,000 

869,000 

+ 

21,000 

„   Australia 

117,000 

92,000 

25,000 

,,   Spain        

24,000 

182,000 

+ 

158,000 

,,    Other  countries  ... 

...        225,000 
...     2,773,000 

309,000 
2,634,000 

+ 

84,000 

Total 

139,000 

Fans. — 

To  Canada     

133,000 

70,000 

_ 

63,000 

„    Argentina 

53,000 

87,000 

+ 

34,000 

20,000 

26,000 

+ 

6,000 

,,   China       

,,    British  India     ... 

25,000 
37,000 

27,000 
47,000 

+ 
+ 

2,000 
10,000 

,,    Japan        

10,000 

25,000 

+ 

15,000 

,,   Australia 

6,000 

10,000 

+ 

4,000 

,,    Uruguay 

6,000 

17,000 

+ 

11000 

,,   Other  countries  ... 

69,000 
359,000 

124,000 
433,000 

+ 
+ 

55,000 

Total 

74,000 

Arc  lamps. — 

To  Canada     

91,000 

35,000 

_ 

56,000 

,,   Other  countries  ... 

52,000 
43,000 

186,000 

14,000 
28,000 

77,000 

- 

38,000 
15,000 

Total 

109,000 

Caibon  filament  lamps 

— 

To  Canada     

13,000 

7,000 

_ 

6,000 

,,   Mexico      

„   Brazil       

„   Other  countries  ... 

113,000 
28,000 
74,000 

228,000 

98,000 
10,000 
57,000 

- 

15,000 
18,000 
17,000 

Total 

172,000 

56,000 

Meial  filament  lamps.— 

- 

To  Canada     

56,000 

26,000 

30,000 

,,    Mexico      

.55,000 

31,000 

_ 

24,000 

,,   Cuba        

38,000 

18.000 

_ 

20  000 

,,    Argentina 

42,000 

13,000 

_ 

29,000 

„    Brazil        

,,    Australia 

„   Other  countries  ... 

53,000 

34,000 

...       117,000 

25,000 
13,000 
93,000 

- 

28,000 
21,000 
24,000 

THE    PROBLEM    OP    THE      POINT-FIVE" 
TARIFF. 


Total 


Insulated  wire  and  cables 

To  United  Kingdom 
Spain 

Canada     ... 
Panama    ... 
Mexico 
Cuba 
Brazil 

Australia  ... 
Other  countries 

Total 


Static  transformers. 


395,000       219,000    - 

1912-13.  1913-14. 

133,000 

Included  112,000 

in  267,000 

Other  273,000 

electrical  100,000 

instruments  215,000 

and  323,000 

appliances.  121,000 


iyr2-13. 


To  United  Kinxdotn 

,,    Spain        

,,    Canada     

,,    Panama    

„    Mexico      

...       Not 

„   Cuba        

Rhown 

,,   Brazil          

eeparately 

„   Chile         

„   Japan       

,,    Australia 

,,   Other  countriea... 

176,000 


[communicated.] 


{Conchuled  from  page  444.) 

Figs.  3  and  4  show  that  neither  on  a  basis  of  rateable 
value  nor  of  units  sold  per  annum,  do  the  mean  prices  per 
unit  charged  to  various  groups  of  consumers  in  the  above- 
mentioned  statistics,  show  continuity  or  equity.  In  fig.  3 
the  points  relating  to  each  undertaking  are  linked  together, 
but  except  in  the  cases  of  Blackpool  and  Sunderland  the 
resulting  curves  are  wildly  erratic.  Though  not  varying 
consistently,  the  Blackpool  mean  prices  per  unit  conBumed 


Fig.  3. — Mean  Price  peb  Unit  fob  Houses  op  Diffebekt 
Rateable  Values. 

lie  within  a  relatively  small  range.  The  definite  upward 
character  of  the  Sunderland  curve  (No.  5)  is  due  to  the 
increasing  percentage  charge  on  R.V.  in  that  town  as  the 
actual  rateable  value  increases.  In  all  the  other  instances 
consumers  living  in  houses  of  a  certain  R.V.  may  pay 
more  or  less  for  their  energy  than  the  average  per  unit 
paid  by  dwellers  in  smaller  or  larger  houses. 

Plotting  the  average  price  paid  per  unit  against  the 
average  units  consumption  per  annum  (fig.  4)  we  obtain 
points  which  cannot  be  linked  to  form  a  curve  for  each 
town.     Taken  en  masse  the  prices  show    a  tendency   to 


T   1- 

l.« 

5« 

-x" 

k  .3 

»; 

" 

'•"■a 

' 

Total 


1,465.000 


Fio.  4.— Showing  Inequitable  Mean  Price  per  Wmr 
(Plotted  aoainst  Units  per  Annum). 

decrease  with  incrtasing  annual  consumption  (at  first  rapidly 
then  more  slowly)  but  for  each  particular  town  the  points  are 
very  erratic.  Oace  agaiu  the  Sunderland  points  show  the 
most  "  character,"  and  for  the  same  reason  as  before,  but 
whereas  the  Sunderland  prices  rixe  considerably  with  the 
average  annual  consumption  of  the  several  groups,  the 
Blackpool  prices  ii«-rca>tp  moderately,  and  the  Wrexham 
prices  very  considerably,  and  with  fair  consistency.  Where 
such  contradictory  results  exist  it  is  not  safe  to  carry 
deductions  too  far,  but  the  main  purpose  of  ligs.  3  and  4  is 
already  served  by  emphasising  the  extraordinary  fluctuations 
in  mean  price  with  both  rateable  value  and  annual  consump- 
tion. The  points  plotted  representing  nvcniges  for  groups 
of  consumers,  the  results  for  individual  consumers  are 
probably  far  more  erratic. 

I'crhaps  the  most  disturbing  feature  of  fig.  4  ie  the 
considerable  distance  between  points  of  the  same  series  on 
the  same  ordinate,  i.e.,  the  considerable  difTtircnce  in  average 


Vol.77.   No.  1,9-6,  ocTOBKB 8, 1916.]     THE    ELECTRICAL    REVIEW. 


477 


price  per  unit  paid  by  consumers  taking  the  same  amount 
of  energy  but  using  it  in  houses  of  different  rateable  value. 

Nor  can  this  discrepancy  be  justified  by  attributing  it  to 
differences  in  load  factor,  for  sometimes  the  difference  is  in 
one  direction  and  sometimes  in  the  other.  It  may  be  con- 
tended that  these  wide  fluctuations  are  only  temporary,  and 
would  be  smoothed  out  if  every  householder  developed  to 
the  full  his  "  electricity  consuming  capacity."  Undoubtedly 
that  is  so,  to  a  considerable  extent.  The  rateable  value 
tariff,  like  any  tariff  based  on  a  minimum  fixed  charge, 
encourages  free  consumption,  since  the  average  price  per 
unit  then  decreases  rapidly,  though  the  total  amount  of  the 
bill  increases. 

For  example,  a  consumer  subjected  to  125  per  cent,  fixed 
charge  on  £50  rateable  value  and  charged  id.  a  unit,  for  all 
consumption,  would  have  his  total  liability  fixed  on  the 
following  scale  : — 


OODsomption  per 

Energy 

Total 

Mean  price 

■□nam. 

charge. 

charge. 

per  Qoit. 

600  units     ... 

250d. 

l,750d. 

35d. 

1,000     „ 

600d. 

2,000d. 

2-Od. 

l.fiOO     „ 

750d. 

2,250d. 

l-5d. 

2.500     „ 

l,260d. 

2,750d. 

rid. 

6,000     „ 

2,500d. 

4,000d. 

0-8d. 

This  table  shows  several  things.  It  helps  to  explain  the 
extraordinary  fluctuations  visible  in  the  preceding  curves, 
for  though  consumption  of  extra  units  increases  the  total 
bill  but  slowly,  it  reduces  the  mean  price  per  unit  rapidly. 
If  a  consumer  chooses  to  consume  more  energy  without 
exceeding  a  certain  maximum  demand,  there  is  every  reason 
why  he  should  receive  his  whole  supply  at  an  appreciably 
lower  average  price,  but  there  is  no  justification  for  charging 
Messrs.  A,  B,  and  C  at  the  average  rate  of  l*ld.,  l-5d ,  and 
l-9d.  per  unit  respectively  for  equal  annual  consumption  of 
1,500  units  in  each  case,  just  because  they  live  in  houses 
assessed  at  £30.  £50  and  £70  respectively. 

If  the  maximum  demand  in  the  several  cases  were 
related  definitely  to  the  rateable  value,  the  latter  would  be  a 
reasonable  basis,  but  it  is  only  too  well  known  to  the  average 
citizen  that  the  rateable  value  of  his  house  bears  no  relation 
to  the  number  of  his  household  or  the  domestic  utility  of  the 
building.  District,  size  of  garden,  and  assessor's  whim  are  a 
few  of  the  factors  determining  the  rateable  value.  Number 
and  position  of  windows,  nature  of  surroundings,  number 
and  habits  of  household  are  factors  influencing  the  con- 
sumption of  electricity  for  lighting  and  other  domestic 
purposes.  Where  is  the  connecting  link  between  these 
groups  of  factors  ?  zidmittedly,  in  a  general  way,  higher 
rateable  value  means  a  larger  house  and  larger  maximum 
demand,  but  is  there,  in  the  first  place,  any  definite  relation 
between  the  two,  and  ought,  in  the  second  place,  a  consumer 
to  be  penalised  just  because,  for  one  reason  or  another,  he 
does  not  develop  his  electrical  consumption  in  the  manner, 
and  to  the  extent  which  his  rateable  value  indicates  as 
possible  ?  Surely  the  answer  to  both  questions  is  in  the 
negative. 

On  the  average  for  a  whole  district  the  rateable  value 
tariff  may  be  equitable,  and  in  most  cases  where  it  is  working 
it  is  equitable  as  between  supply  authorities  and  consumers 
as  a  body,  but  is  this  altogether  unconnected  with  the  facts 
that  the  tariff  has  only  been  in  vogue  a  few  years,  and 
when  it  was  put  into  force  it  was  deliberately  arranged  to 
give  what  might  be  called  "  average  equity  ?  "  In  other 
words,  is  not  the  tariff  very  largely  artificial — with  just 
that  basis  of  reason  sufficient  to  make  it  plausible  and 
workable  for  the  nonce  ? 

The  rateable  value  tariff  must  already  be  responsible  for 
grave  anomalies  between  the  current  consumption  and  bills 
of  individual  consumers,  and  such  anomalies  cannot  be  good 
for  the  development  of  the  industry  as  a  whole.  In  many 
cases  the  consumer  has  alternative  tariffs  which  he  can 
adopt  if  he  feels  himself  aggrieved,  but  the  alternatives  are 
usually — if  not  invariably — such  as  to  place  either  them  or 
electric  heating  and  cooking  out  of  the  question.  The 
"  point-five  "  tariff  is  essential  to  healthy  heating  and  cooking 
development,  and  some  form  of  supplementary  fixed  charge 
is  necessary  if  all  units  are  to  be  sold  at  the  same  rate  and 
through  the  same  wiring.  The  maximum  demand  system 
in  a  modified  form  is,  in  the  writer's  opinion,  the  best  and 
fairest  possible.     Every  consumer  is  entitled  to  special  con- 


sideration of  his  case,  since,  after  all,  it  is  to  meet  the  elec- 
trical engineers'  diffiimlties  and  limitations  that  any 
departure  at  all  from  the  flat  rate  is  required. 

The  ordinary  exposition  of  the  Wright  system  :  "  So 
much  a  unit  for  the  first  hour's  use  per  diem  of  maximum 
demand  and  so  much  a  unit  afterwards,"  is  muddling  to  the 
layman.  Of  course  it  is,  and  it  is  safe  to  say  that  a  good 
percentage  of  canvassers  who  rattle  out  the  phrase  so  glibly 
are  unable  to  explain  it.  It  is  not  necessary  to  raise  the 
householder's  suspicions  by  this  formula,  nor  is  it  necessary 
to  install  maximum  demand  indicators.  It  is,  at  this  date, 
quite  easy  to  estimate  what  will  be  the  average  maximum 
demand  for  any  proposed  equipment,  and  so  to  determine  a 
fixed  charge  which  shall  be  fairer  to  the  consumer  than  the 
E.V.  charge  can  be,  whilst  being,  for  the  district  as  a  whole, 
equally  satisfactory  to  the  station. 

Naturally,  some  consumers  will  take  higher  power  at  times 
than  that  to  which  they  are  strictly  entitled,  but,  in  the 
aggregate,  this  will  not  constitute  a  serious  problem,  and, 
over  a  year's  working,  all  consumers  will  have  benefited  to 
much  the  same  extent  by  this  concession  without  the  station 
having  experienced  any  particular  inconvenience.  No  doubt, 
basing  the  fixed  charge  on  kilowatts  installed,  will  check 
installation  to  some  extent,  but  this  consideration  cannot  be 
held  to  justify  imposition  of  an  unfairly  high  fixed  charge 
on  a  section  of  the  consumers,  as  is  necessarily  the  case 
where  the  rateable  value  basis  is  adopted.  The  latter  has 
the  effect  of  checking  any  installation  at  all !  The  R.V. 
basis  amounts  to  saying  to  the  consumer  :  "  living  in  a  honse 
like  this,  with  a  garden  like  this,  and  in  a  district  like  this, 
you  ought  to  consume  so  much  current.  If  you  don't,  you 
will  have  to  pay  dearly  for  what  we  do  supply  ;  and,  anyhow, 
your  bill  can't  be  less  than  so  much,  and  will  be  so  much 
more  before  the  average  price  is  really  cheap."  Expressing 
in  words  what  the  tariff  does  in  fact,  renders  it  sufficiently 
clear  that  whatever  the  "  business  getting  "  merits  of  the 
E.V.  tariff,  due  to  its  being  so  simply  expressed  and  under- 
stood, it  cannot  be  regarded  as  a  system  likely  to  produce 
continuous  and  permanent  development  and  satisfaction. 

In  the  Marylebone  district  of  London  the  initial  charge 
under  the  "  point-five"  tariff  is  based  on  £18  138.  4d.  per 
calculated  maximum  demand  of  lighting,  this  calculated 
maximum  being  70  per  cent,  of  the  watts  installed  (less  purely 
"  convenience  "  lights).    The  average  annual  consumption  of 


Fig.  6. — "Point-Five"  Tariff  baseb  on  Calculated 
Maximum  Demand. 

consumers,  subject  to  annual  charges,  ranging  from  £3  to 
£20,  is  then  as  shown  in  fig.  5,  curve  a,  the  mean  price  per 
unit  ascending  gradually  and  fairly  smoothly  as  shown  by 
curve  B.  Without  dilating  further  upon  this  particular 
tariff,  it  is  mentioned  in  illustration  of  the  rationality  of 
making  the  fixed  charge  depend  directly  on  maximum 
demand. 

Whether  the  maximum  demand  be  that  for  all  purposes 
or  that  for  lighting  alone,  or  whether  discrimination  be  made 
between  the  maximum  demand  for  lighting  and  that  for 
heating  and  cooking  (each  being  charged  at  a  separate  rate) 
is  a  matter  for  the  supply  engineer  to  decide  in  each 
particular  case.  To  achieve  a  satisfactory  solution  in  the 
particular  case  is  much  easier  than  in  the  general  or  purely 
abstract  case,  where  tariffs  are  concerned.  The  difficulty  of 
explaining  maximum  demand  systems  to  consumers  has  been 
much  exaggerated ;  the  whole  problem  can  be  much  simpli- 
fied, while  maintaining  sufficient  practical  accuracy,  by 
substituting  estimated  maximum  demand  (as  a  definite  per- 
centage of  installation)  for  actual  mazimnm  demand  as 
measured  by  demand  indicators. 
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Though  much  has  already  been  written  concerning  the 
rateable-value  tariff,  the  writer  believes  this  further 
contribution  to  be  justified  by  the  apparent  tendency  to 
consider  an  R.Y.  percentage  the  standard  initial  charge  under 
a  "  point-five"  tariff.  This  tendency  could  hardly  fail  to  be 
inimical  to  the  best  development  of  electrical  heating  and 
cooking,  and  the  present  temporary  check  in  these  fields, 
and  in  the  introduction  of  cheapened  tariffs,  affords  an  excel- 
lent opportunity  to  discuss  whether  recent  developments 
have  really  been  along  sound  lines.  No  consideration  of 
avoiding  risk  and  worry  at  the  time  of  introducing  a  fresh 
tariff  ought  to  be  taken  as  justifying  one  which  will  not 
prove  permanently  satisfactory. 


LEGAL. 


An  Intekesting  Wages  Claim. 
JrDGE  Mellob,  at  the  Manchester  County  Court  on  Thursday  of 
last  week,  had  before  him  a  case  in  which  an  employer  Eujd  a 
workman,  whom  he  had  eng:aged,  but  who  subsequently  wrote 
that  he  could  not  fulfil  the  engagement,  for  one  week's  waeef,  and 
for  a  further  week's  wages  in  litu  of  notice.  The  defendant  agreed 
to  enter  plaintiff's  service  in  August,  but  a  fortnight  before  he 
should  have  started  he  eent  plaintiff  a  postcard  to  the  effect  that 
he  could  not  fulfil  the  engagement.  Plaintiff  thereupon  tried  to 
get  another  workman  to  take  the  place  of  defendant,  but  he  was 
unsuccessful.  Defendant  now  pleaded  that  the  engagement  was 
not  definitely  concluded,  and  declared  his  belief  that  he  was  not 
liable,  since  he  never  entered  on  the  work  and  gave  notice  that  he 
did  not  intend  to  do  so  a  fortnight  earlier. 

His  HoNOtJB  found  that  there  had  been  a  breach  of  contract  as 
the  engagement  had  been  made  and  not  kept,  but  held  that  plaintiff 
was  entitled  to  one  week's  wages  only,  aid  gave  jadgment  to  that 
eflfect,  with  costs. 

Dublin  Electbicians  Fined. 
The  Dublin  Munitions  Court  has  imposed  a  fine  of  £1  each  on 
nine  electricians  for  leaving  work.  It  was  complained  against 
the  men  that  they  took  part  in  a  strike  without  having  first  had 
the  matter  of  difference  referred  to  the  Board  of  Trade.  Messrs. 
Edmundson's  Electrical  Corporation,  the  employers,  are  con- 
tractors for  Government  work,  and  defendants  were  employed  under 
them  at  a  certain  factory.  The  Court  overruled  an  objection 
which  had  been  raised  that  Mr.  Bruty,  Messrs.  Edmundsons' 
manager,  the  complainant  in  the  summonses,  was  not  the 
aggrieved  party,  and  announced  that  if  a  settlement  were  made, 
and  the  men  returned  to  work,  the  fines  would  not  be  enforced. 


WAR    ITEMS. 


The  War  and  Station  Engineers. — Like  kindred  organisa- 
tions, the  Association  of  Electrical  Station  Engineers  has 
been  adversely  affected  by  the  war.  Approximately  250 
members  have  joined  His  Majesty's  Forces,  and  many  mem- 
bers have  left  station  work  to  take  up  more  remimerative 
work  in  other  sections  of  the  engineering  industry,  the 
majority  going  into  the  factories  for  munitions  work.  A 
large  number  of  station  engineers  have  taken  advantage 
of  this  opportunity  for  transferring  their  services  to  other 
departments  of  activity,  where  the  opportunities  for  ad- 
vincement  and  the  remuneration  are  belter  than  in  station 
work.  These  men  have  lx>en  a  great  loss  to  the  .A.E.S.E., 
as  they  have  been,  we  are  informed,  men  of  energy  and 
.spirit;  the  same  may  te  said  of  those  who  liavc  joined  H.M. 
Forces,  though  it  is  anticipated  that  they  will  resume  their 
active  memlx;rship  when  hostilities  cease.  Owing  to  the 
loss  of  men  from  the  stations,  chief  enginwrs  are,  it  is 
said,  putting  difficulties  in  the  way  of  further  men  leaving, 
and  in  some  cas<"S  there  have  Ix^en  certain  instances  of  in- 
justice which  the  A.E.S.F.  is  at  pn'sent  actively  investigat- 
ing. .'\t  the  en<l  of  May  l.ist  a  meeting  was  held  of  the 
A.I'^.S.E.  London  rommitl<-<-  ami  representatives  of  the 
Associated  Municipal  Elertric.il  ICngiiic«rs  ((Ireater  London), 
when  the  A.E..S.K.  again  put  forw.inl  th<'  suggestion  for 
the  forming  of  a  combin<>d  comniilt<'<'  to  wliirli  .-dl  <IifIeT- 
onces  which  occurred  in  st.itions  in  tlu'  London  district 
could  Ix'  r<>ferr<Ml,  and  the  m.iltcr  Is  still  under  consideration 
bv  the  A.M.F.K.  'ihe  set-back  which  the  A.K.S.K.  had  to 
contend  with  in  the  <arlv  months  of  the  w;ir  has  Ix-en 
pr.i<  lically  overcome,  ami  new  nxMnlx-rs  are  joining  at  a 
satisfactory  rate.  The  gre;ilest  jHogress  has  Ihsmi  made  in 
the  NewcaslIe-on-Tyne  [branch,  which  has  l.ilely  l>ecomc 
very  active  and  has  be<'n  successfid  in  obtaining  some  con- 
cessions with  regard  to  cancelled  holidays,  cic,  for  the 
ir.emtxTS.  Negotiations  are  still  procee<ling  with  regard  to 
increased  sidaries.  Since  January  of  Ibis  ve,^r  a  monthly 
circular,  entitled   "  Progress,"  has   l>X!n   sent    to   all    mem- 


bers of  the  Association,  in  which  discussions  on  subjects  of 
interest  are  published.  This  circular  was  started  chiefly  for 
the  benefit  of  memljers  who  are  scattered  in  different  parts 
of  the  country  and  are  a  long  distance  from  the  important 
centres,  and,  in  consequence,  cannot  attend  meetings.  The 
A.E.S.E.  is  continually  making  efforts  to  Ixjtter  conditions 
in  individual  stations  and  has  generally  effected  some  im- 
provement in  each  case. 

Tlie  War  Spirit  in  Australia.— Mr.  P.  J.  Pringle,  chief 
engineer  and  general  manager  of  the  Electric  Supply  Com- 
pany of  Victoria,  Ltd.,  Ballarat,  who,  as  most  electric  supply 
men  will  remember,  left  these  islands  some  years  ago  to  lake 
up  his  present  position  in  Australia,  has  sent  us  a  large 
poster  card  which  has  been  designed  by  a  prominent  Mel- 
bourne engineer,  who  is  circulating  it  at  his  own  expense. 
The  object  of  this  poster,  which  we  reproduce  below,  is 
obvious.  As  our  readers  will  have  gathered  from  our  fre- 
quent references  to  the  anti-enemy  attitude  in  Australia, 
feeling  runs  extremely  high  out  there  in  regard  to  trading 
with  the  enemv,  both  now  and  after  the  war.  The  verv 
prospect  of  ever  again  finding  it  necessary  to  deal  with 
German  firms  or  their  representatives  and  handling  German- 
made  goods  is  as  the  effective  administering  of  an  emetic 
in  its  consequences.  Therefore,  it  is  not  surprising  that  this 
verv  plain-speaking  poster  is  being  freely  adopted  in  Australia 
by  business  firms.      Mr.  Pringle  expresses  the  hope  that  the 
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Louvain 
Rheims 


Ypres 


Rape 


Murder 


Poisonous 


Loot 


Gises 


Burning 


Poisoned 


Petrol 


Wells 


NO  ORDERS 

EXCEPT 

"GET  OUT" 


GERMANS 


starving  Gemiaii  Ageiits 

Prisoners  [  or 

•.f^^^^^y  Representatives 

OK 

"Lusitania"  Gemiaii   Firms 

OR 

Etc. 


Etc. 


Goods. 


A  NATIONAL 
POLICY  FOR 
AUSTRALIANS. 


German?  in  this 
country  sliould 
have  no  vote  in 
Commonwealth, 
State,  or  Municipal 
elections. 

No  German, 
whether  natural- 
ised or  otherwise, 
should  be  eligible 
during     the     con- 

.  tiuuance  ot  the 
war  tor  election 
to  either  Federal 
or     Stata     Parlia- 

!  ments.  t )  any  mu- 
nicipal b"dv,  or  to 
any  Water  Trust. 

No  men  o!  Ger- 
:  man  birth  should 
be  permitted  to 
hold  commiss'ons 
as  Magistrates,  or 
as  Justices  of  the 
Peace. 

No  German  firm 
should  hn  permit- 
ted, now  or  here- 
after, tj  trade  here 
under  a  title  that 
conceals  itsnaion- 
ality. 


Ill  Enemy 
goods,  and  should 
b?  made  irreroov- 
ab'e  by  statute  for 
a  period  of  10  years 
aft  it  th.!  cojclu* 
siou  of  the  war. 


sentiments  that  it  sets  forth  will  be  approved  of  by  th«  Home 
films,  and  judging  from  what  we  hear  them  say,  and  the 
correspondence  that  reaches  us,  he  is  not  far  wrong  in  regard 
to  many  of  them.  The  last  clause  of  the  policy,  as  printed 
on  the  right-hand  side  of  the  poster,  is  not  strong  enough 
for  Mr.  Pringle.  Li  his  opinion  nothin.g  short  of  a  "  national 
appeal  "  should  ever  again  allow  tnemy  goods  to  enter 
.Australia,  and  that  he  is  not  by  any  means  alone  in  this 
idea  mav  be  gathered  from  the  following  re.solution 
which  he  moved  at,  and  secure<l  the  adoption  of  by.  a 
recently  held  meeting  of  emplovers: — "  That  in  the  interests 
of  the  Empire  this  Association  supports  and  approves  of 
prohibitive  restrictions  being  placed  by  the  Fetleral  Govern- 
ment on  the  importations  of  enemy  goo<fs  into  .Australia, 
and  urges  that  such  restrictions  remain  in  forw  until  a 
national  apix-al  calls  for  reconsideration  of  the  matter." 
Mr.  I'ringle  voices  Auslr.ill.in  feeling  thus: — "  The  inde- 
cision of  the  Home  Government  much  surpris<'S  us  out  here." 
Foreif^n  Hlcctrlcal  Firms  and  the  Manufacture  ol  Muni- 
tions,— It  has  I)ecom<'  an  extxN  dinglv  bitter  pill  for  the 
Germans  to  sw.dlow  th.it  c<-rt.iin  eleclric.il  .ind  other 
lirms  in  Ihe  I'nited  Stales  have  maiuif.icUired  muni- 
lions  of  w.ir  for  the  British  .Allies-  a  fact  which  has  l)een 
discus.sed  in  this  country  and  is  well  known  throughout 
the  world.  Hut  .-m  instance  has  arisen  in  luirope  which 
has  lK~en  eagerlv  s<'iz<>d  upon  by  ;i  l-'r-inkfort  newsiviixr  (the 
leading  commercial  and  industrial  organ  In  Germany)  .'is  a 
glorious  example  of  "  industri.il  neutrality."  as  it  is  termed, 
"'he  case  in  question  is  that  of  the  Swiss  firm  of  Urowii, 
Hovci'i  iV  Co.,  from  whose  annual  report  for  li'M-1.')  a  sen- 
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tencc  has  Ixxn  cxtraclcd  whicli,  il  is  sakt,  will  be  read  with 
equal  attention  in  Germany  and  the  United  States,  altliou^jh 
with  very  different  sentiments.     The  sentence  runs: — "  The 
branches  of  manufacture  remained  entirely  unchanf^ed  dur- 
hiii  the   past  year.     In  particular,  the  company  took  up  no 
new  branches  of  any  kind  durinjJ  the  war  and  in  connection 
with   it.     The  company    strictly   refrained   from   any   manu- 
facture of  war  material  in  so  far  as  the  question  was  not  to 
concern  orders  for  the  Swiss  confederation."     Such  a  state- 
ment,  the    Frankfort  newspaper  declares,   is    all   the    more 
noteworthy  because  the  matter  affects  an  undertakins^  of  the 
heavy  electrical  industry  which  is  specially  suitable  for  being 
transformed  into  one  for   the  production   of   war  material. 
The  newspaper  proceeds  to  remark  that  the  possibility  was 
o(>cn  to  earn  larfje  war  profits — it  w'as  open  to  all — for  the 
Swiss  company  would  not  at  all  have  needed  to  favour  one 
party  of  bellij^erents  at  the  cost  of  the  other,  as  war  material 
could    have    been    delivereil    to    all    (!)    yet    the    company 
■'  strictly  refrained  from  any  manufacture  of  war  material." 
This  point  of  view  is  held  by  the  German  newspaper  to  be 
"  hiijhly    un-.\merican,"    as  is  sought   to  be  shown  by  the 
quotation  of  a  second  case,  where  a  certain  neutral  country's 
orders,  offered   in   the   United  States,  are  stated  to  be  only 
acceptable  provided   that   the  country  in   question  is  on   the 
side  of  Great  Britain  and  her  .Allies.     Yet  it  was  reported 
about  two  months  ago  that  German  contracts  for  munitions 
were  being  executed  in  the  United  States  and  the  deliveries 
forwarded  to  South  .America  for  re-exportation  to  the  Father- 
land   via   Holland    and    Denmark.     We   are,    however,   not 
particularly  concerned  with  this  side  of  the  problem.     What 
is,   however,  of  great  importance  is  the  fact  that  compara- 
tively small  nations  which   are  co-terminous  with  Germany 
have  the  fate  of  Belgium  before  their  eyes,  and  they  have 
been   frequently  warned  to  be  circumspect  in  their  attitude 
towards   Germany.      Under   the   circumstances   these   small 
nations,    or    their    engineering    firms,    for    obvious    reasons 
would  not  undertake  to  manufacture  munitions  for  the  use 
of   the  central  powers,   whilst  their  proximity  to  the  latter 
would  act  as  a  deterrent  to  any  production  of  war  material 
for  the   British  -Allies,  even  if  the  engineering  firms  in  the 
comparatively  little  countries  were  willing  to  contract  for  work 
of  this  kind.     It  is  far  from  our  intention  to  suggest  that  the 
Swiss  company  in  question  would  work  for  either  one  com- 
bination of  nations  or  the  other.     No  doubt  all  Swiss  firms, 
having  regard   to  the  enormous  consumption  of  small  arms 
and  gun  ammunition  in  the  present  war,  together  with  the 
part  played  by  heavy  guns,   are   strained   to  the  utmost  of 
their    capacity   in   meeting   the  requirements  of  their    own 
Government    in    munitions    so    as    to    provide    against    any 
|K)Ssibilities  of  the  future,  and  in  so  far  as  labour,  which  is 
extremely   scarce    owing    to    the   mobilisation,    is   available. 
.Apart,  however,  from  this  point  of  view,  it  has  to  be  remem- 
bered that  the  Baden  company  possesses  extensive  interests 
in  Germany,   including  the  subsidiary  company  of  the  same 
name  at  Mannheim,  and  material  interests  may  be  expected 
to  carry  a  considerable  weight  in  the  present   times.     It  is 
scarcely  necessary  to  state  that  the  German  newspaper  does 
not  inform   its  readers  whether  the    Mannheim  company  is 
or  is   not   producing  war  material;  nor  does   it  say   that    it 
would  be  possible  for  long-range  guns  on  German  territory 
to  reach  Baden,    provided   that  no   mountain   chain  offering 
an  adequate  obstacle   intervened   between  the   two  districts. 
As  a    consequence  the   German   contention   that   the    Swiss 
company  could  have  delivered  war  material  to  all  the  belli 
gerents  falls  to  the  ground.     It  would  have  been  possible  to 
forward  supplies  to  Germany  or  .Austria,  but  for  the  reasons 
stated    any   such    deliveries   to   the  other   group    of   nations 
would  have  been  out  of  the  question. 

Osrain=Robertson  Red  Cross  Van. — The  illustration  here- 
with shows  the  ambulance  van  presented  to  the  St.  John's 
.Ambulance  .Association  by  the  Osram-Robertson  Lamp 
Works,  Ltd.     This  van  is  designed  to  carry  eight  patients. 


the  driver  and  an  attendant,  and  the  design  of  every  detail 
of  the  equipment  conforms  to  the  latest  and  best  practice. 
The  van  was  photographed  outside  the  Osram-Robertson 
Lamp  Works  at  Hammersmith,  but  it  is  now  doing  valu- 
able service. 


The  (ierman  War  Loan.— The  "  Ironmonger  "  states  that 
the  tiillow  ing  were  subscribers  to  tho  third  war  loan  to  the 
amounts   stated: — 

Siemens  &  Siemens  Schuckert  Companies 

The  War  Metal  Co 

.Auer  Incandescent  Gas  Light  Co.,  Berlin 

Duisburg  Cable  Works     ... 

Hackethal  Cable  &  Wire  Works,  Hanover 

Fngineering  Works,   Ehrhardt  &  Sehmer, 
Saarbriicken     

Electricity  Worlis  Employfis.— Three  workmen  employed 
at  the  Eccles  Corporation's  electricity  works  resigned  re- 
cently, and  the  Electricity  Committee  has  directed  the  Town 
Clerk  to  communicate  with  the  Minister  of  Munitions  with 
a  view  to  preventing  its  workpeople  going  to  other  employ- 
ment except  by  consent  of  the  Corporation. 

Controlled  Establishments — The  Minister  of  Munitions 
has  declared  264  additional  factories  as  controlled  establish- 
ments, bringing  up  tho  total  to  979  on  October  4th. 


...je650,000 
...  250,000 
...  125,000 
...  100,000 
...       50,000 

20,500 


OUR  LEGAL  QUERY  COLUMN. 


"  Interested  "  writes  :— "  A  local  authority  having  power  to 
wire  consumers'  premises,  sell  and  hire  electrical  apparatus, 
etc.,  appoint  a  selling  agent.  The  agent,  who  lives  within 
the  borough  boundary,  purchases  a  number  of  second-hand 
motors,  at  an  agreed  price,  from  the  Corporation  in  question 
fur  the  purpose  of  re-selling.  Is  it  essential  for  the  authority 
to  whom  these  powers  have  been  granted  to  satisfy  them- 
selves that  their  agent  only  re-sells  to  persons  residing  inside 
the  borough,  and  tor  use  on  their  supply?  " 

*,*  Without  knowing  the  exact  terms  of  the  Provisional 
Order  under  ^vhich  the  lighting  authority  in  question  sell  and 
hire  apparatus,  it  is  difficult  to  say  whether  the  proceeding 
referred  to  in  the  query  is  legal  or  not.  If  they  were  autho- 
rised "  to  sell  "  generally,  without  qualification,  it  does  not 
appear  that  their  right  to  do  so  can  be  limited  to  consumers 
or  other  persons  within  the  area  of  supply.  If  they  have 
ixjwer  to  sell  at  all,  it  would  not  seem  to  be  illegal  for  them 
to  supply  motors,  second-hand  or  new,  to  an  agent  within  the 
district  wholly  irrespective  of  the  use  to  w'hich  he  proposed 
t<j  put  them  afterwards. 


FOREIGN    AND    COLONIAL    TARIFFS  ON 
ELECTRICAL    GOODS. 


Amendments. 
RUSSIA. — As  a  result  of  negotiations  between  the  British 
-Ambassador  in  Petrograd  and  the  Imperial  Russian  Govern- 
ment, it  has  been  decided  that  Russian  OinsUlar  Officers  in  the 
United  Kingdom  and  in  British  oversea  territories  will,  as  from 
August  1st,  issue  visa  and  legalise  free  of  charge  certificates  of 
origin  covering  goods  of  British  origin  exported  to  Russia. 

The  Russian  Government  have  decided  that  the  prohibition 
of  the  exportation  of  steel  and  lead  by  all  laud  and  sea  fron- 
tiers of  European  Russia  applies  also  to  manufactures  and 
alloys  of  these  metals. 

BRITISH  HONDURAS.— Under  a  new  tariff  which  has 
recently  been  put  into  force  a  duty  of  15  per  cent,  ad  valorem 
is  levied  on  all  gocxls  not  separately  mentioned  in  the  tariff; 
this  rate  will  apply  to  a  considerable  number  of  electrical  and 
similar  goods. 

SIBERIA.— It  has  been  decided  that  importation  of  the  fol- 
lowing goods  into  Siberia  via  Yenesei  River  may  be  allow'ed 
free  of  duty: — Cast-iron  in  pigs,  scrap  and  filings;  manufac- 
tured iron  (bar  iron,  etc.,  ingots,  pigs,  iron  rails,  sheet  and 
plate  iron,  shaped  iron,  etc.);  tinplate  and  sheet  iron  painted, 
varnished,  galvanised,  or  coated  with  coimuon  metals;  steel 
(in  bars,  billets,  scrap,  sheets,  shaped  steel,  etc.);  tin  (in  pigs, 
rods,  scrap,  sheets,  even  polished  and  amalgam) ;  boiler- 
makers'  wares  of  iron  or  steel,  and  pipes  and  connected  parto 
of  iron  or  steel;  wire  of  iron  or  steel;  machines  and  apparatus 
complete  or  incomplete,  fitted  together  or  in  parts,  of  cast- 
iron,  wrought-iron  or  steel,  with  or  without  parts  composed 
of  other  materials,  even  if  combine<l  with  copper  to  an  extent 
not  exceeding  '25  per  cent,  of  the  total  weight  of  the  machine: 
also  sii:ire  parts  of  such  machines  and  apparatus  composed  of 
the  same  materials  imported  together  with  the  uuichmes  and 
apparatus. 

-NORWAY.— The  Norwegian  Customs  Department  have 
<lecided  with  reference  to  their  prohibited  exports  that  alloys 
of  metal  are  not  prohibited  to  he  exported  unless  they  are 
specially  mentioned  in  the  list  of  prohibited  exports,  as,  for 
example,  "antimony  and  alloys"  and  "  copper  and  alloys  ol 
copper  with  common  metals."  This  decision,  however,  only 
applies  to  cases  in  which  the  constitution  of  the  alloys  is 
normal.    In  cases  where  a  metallic  alloy  contains  an  unusual 
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uijioiiul  vL  a  metal  of  which  the  exportatiou  is  prohibited,  the 
prohibition  is  to  be  applied  to  such  alloy  also.  In  doubtful 
case.?,  the  exporter  will  be  required  to  prove  that  the  constitu- 
tion of  the  alloy  is  normal. 

,\i;STR.\LI.\.— The  Board  of  Trade  has  received  from  the 
ili>,'h  ('oinraissioner  for  Australia  a  statement  as  to  the  method 
ol'  paying'  duty  under  the  new  Australian  Customs  Tariff  on 
advertisinf!  matter  sent  to  .Australia  through  the  post.  This 
matter,  which  is  taken  to  include  catalogues,  prospectu.ses,  bill- 
heads, labels,  etc.,  etc.,  is  dutiable  if  of  United  Kingdom 
production  at  the  rate  of  8d.  per  lb.,  or  35  per  cent,  ad 
valorem  ;  or,  if  produced  elsewhere,  at  the  rate  of  lOd.  per 
Jb.,  or  40  per  cent,  ad  valorem.  In  each  case  the  rate  appli- 
cable is  that  which  produces  the  higher  duty,  but  it  will  be 
found  that,  with  very  rare  exceptions,  the  duty  may  be  pro- 
perly assessed  at  the  specific  rate  {8d.  or  lOd.  per  lb.)  on  such 
jnatter  imported  through  the  post. 

2.  The  rates  mentioned  apply  to  all  the  advertising  matter 
and  other  articles  referred  to  above,  whether  introduced 
through  the  post  or  otherwise,  and  even  when  forwarded  in 
single  copies  per  post  addressed  to  individuals,  except  in 
■cases  coming  under  paragraph  5. 

3.  In  the  case  of  advertising  matter  sent  through  the  post 
to  individuals  the  duty  may  be  paid  by  any  of  the  methods 
specified  hereunder  :  — 

(fl)  The  total  weight  of  any  one  mail  may  be  ascertained 
by  a  consignor,  and  the  duty  payable  as  mentioned  in  para- 
graph 1  may  be  remitted  in  one  sum  to  the  Deputy  Postmaster- 
General  of  the  State  to  which  the  advertising  matter  is 
addressed.  In  such  cases  a  notification  that  such  remittance 
has  been  made  should  appear  on  each  packet. 

(A)  The  duty  may  be  paid  on  the  same  basis  as  in  (a)  by 
the  consignor's  agents  in  the  Commonwealth. 

(c)  Duty  stamps  may  be  affixed  to  each  package  covering 
fhe  amount  of  duty  payable  on  same.  These  stamps  may  be 
purchased- in  denominations  of  id..  Id.,  2d.,  3d.,  4d.,  5d.,"6d., 
■7d.,  8d.,  9d.,  lOd.,  lid.,  and  Is.,  from  the  offices  of  the 
Commonwealth  of  Australia  in  London,  72,  Victoria  Street, 
London,  S.W.  The  Duty  Stamps  must  be  cancelled  by  the 
sender  before  dispatch  by  writing  or  stainping  the  date  across 
ihe  face. 

{d)  If  none  of  the  above  methods  be  followed,  postal  sur- 
•charges  will  be  made  in  the  Commonwealth  to  cover  the  duty 
due  on  each  packet. 

4.  For  the  purpose  of  paragraph  3  (c)  and  {d)  the  following 
scale  of  charges  on  fractions  of  a  [wund  weight  has  been 
approved  :  — 

If  of  L'nited  Kingdom 
.\mount.         •    production.  Otherwise. 

iH.  TJp  to    1  oz.  Up  to      I  07,. 

W-  ..       2   ,.  „        li   „ 

lid.  ..       3   ,,  „       2i    ,, 

2d.  ,.        4   ,.  ,,        Si    „ 

2Jd.  ,.        .5    ,.  ,.        4     ., 

3d.  ..        6    ,,  ,,        4J    .. 

Sid.  ,,        7    ,,  ,.        51    „ 

4d.  ..       8   ,.  „       6i    .. 

4id.  9    ..  „        7-i    ,. 

5<1.  ..      10    .,  „        8     ,, 

5id.  ..      11  „  „        8J    ,, 

6d.  ..      12    ,.  „        9i    ,, 

6id.  13   „  „      lOi    ,. 

7d.  ..      14    „  „      Hi    ,, 

7id.  ..      15    ,,  „      12     „ 

8d.  ..      16    ,.  „      123    ,. 

8id.  ,,      13i    „ 

9d.  „      14i    ,. 

9id-  „      154    „ 

lOd.  „      16     ,. 

5.  In  cases  where  the  total  duty  on  any  one  mail  addressed 
by  any  one  consignor  to  any  one  State  of  the  Commonwealth 
does  not  exceed  Is.,  the  payment  of  duty  is  waived.  If  there 
i.s  reasonable  ground  for  belief  that  this  concession  is  being 
abu.sed  by  the  distribution  of  a  consignment  over  more  than 
one  mail,  the  whole  of  the  matter  afTect«^d  is  to  be  charged 
duty.  When  thi.s  exemption  is  claimed  for  any  consignment 
each  package  should  bear  an  intimation  that  the  total  duty 
(loejs  not  exceed  Is. 

6.  As  the  Imperial  postage  regulations  do  not  allow  any 
jvwtal  packet  Ui  contain  any  enclosure  addressed  to  a  different 
person  at  a  different  address,  the  use  of  Commonwealth  Duty 
Stamp.s  issued  from  the  High  Cornmis,sioner'8  Oflicfl  is  limited 
-to  packets  sent  to  single  addresses,  and  sucli  duty  stamps 
must  not  be  used  in  connection  with  the  dispatch  of  circulars, 
•  tc.,  packed  together  but  intended  for  different  nddresfieB. 


C'liina  ('overs  for  Switches. — Tn  view  of  the  ncceflsity 

for  fironommin?  in  thn  n»e  of  mntaln,  Mkksu.4.  J.  H  TrCKRnA:  Co., 
of  Kiti^'g  Road,  Tlay  Milln  BirminBrhftin.  have  drawn  our  attention 
to  a  lino  of  ohina-covered  flat  type  «wit<;heB  which  they  are  supply- 
inj;  in  a  varioty  of  colonrx,  to  harmoniHO  with  unrronndinir  wood- 
w.irV,  The  "  lij^ht  onk  "  and  "mahoifanv"  onlonrcd  Bwitohes 
which  they  have  Hont  db  an  Bamplei,  arc  admirabln  imitat.ionB  of 
thes"  woo'Ih  ;  dark  oak  and  walnut  nan  alHo  he  inat.ohed.  and  covcfb 
of  thiB  kind  poBBesn  decided  advantasrcB  over  thn  naiial  white  and 
b'.ack  china  ooTors,  of  which  also  thenrm  BOpplicB  laree  quantitiec. 


NEW    PATENTS    APPLIED    FOR.     1915. 

(NOT    YET    PUBLISHED). 

C()n,pilL<l  e.vprcssly  fui-  this  journal  by  Messrs.  \V.  P.  THoypsoN  &  Co  , 
ICIectrical  Patent  Agents,  285,  High  Holborn,  London,  W.C,  and  at 
Liverpool    and    Bradford. 


13,3«.    "  Connections  of  electrical  conduits."     F.  W.  Uken.    Septcmber-20lh. 
13,357.    "  Electric   switches."     F.   C.    Stockel.     September   lOtk. 

13.388.  "  Electric  switches."     H.  LuCAS  &  W.  C.  Turnbr.     September  20lh. 

13.389.  "  Laminated  armatures  for  magneto-machines,  cores  for  electric 
coils,  and  the  like."     H.  Luc*s  &  W.  H.  Edwards.    September  20th. 

13,415.  "  Manufacture  of  electrical  conductor  or  wire  retaining  bands  and 
apparatus   therefor."     E.  Fewkes.     September  21st. 

13,436.  "  Electric  ignition  of  internal-combustion  engines."  J.  W.  T. 
Caiiett  ft  C.  Pekcv.      September  21st. 

13,438.     "  Production  of  X-rays."     Sir  J.  M.  Davidson.     September  aisl. 

13,450.  "  Thermic  telephones  and  like  instruments."  PiETER  DB  LangB  And 
NAAMtoozE  Vennootschap  de  Nederlandsche  Thermo-Telephoon  Maatschappij. 
September  21st. 

13,458.  "  Keys  of  electrical  telegraph  transmitters."  H.  E.  AlicoCK. 
September  21st. 

13,469.  "  Driving  and  controlling  dyn.-imo-elcctric  generators."  W.  F. 
Wilkinson  &  J.  Firth.    Septemler  23nd. 

13.481.  "  Dynamo-electric  machines."  F.  A.  HevS  (Nculand  Patents,  Ltd., 
U.S. .A.).      September  32nd.     (Complete.) 

13.482.  "  Dynamo-electric  machines."  F.  A.  Hevs  (Neuland  Patents,  Ltd., 
U.S.A.).     September  22nd.     (Complete.) 

13.483.  "  Dynamo-electric  machines."  F.  A.  Hevs  (Neuland  Patents,  Ltd., 
U.S.A.).  September  22nd.  (Complete.) 

13.484.  "  Dynamo-electric  machines."  F.  A.  Hevs  (Neuland  Patents,  Ltd., 
U.S.A.).  September  22nd.  (Complete.) 

13.41)8.     "  Electric  lamps."     F.   Mead.  ^  September  22nd. 

13.504.  "  Electrical  distribution  systems."  E.  T.  WiLLlAMi.  September 
22nd. 

13,555.  "  Incandescent  electric  lamps."  W.  J.  Hermges.  September  23rd. 
(Complete.) 

13.561.  "Dynamo-electric  machines  of  the  commutator  type."  G. 
SciiROEDER.     September  23rd 

13.562.  "  Dynamo-electric  machines  of  the  commutator  type."  G. 
SCHROEDER.    September  23rd. 

13,568.  "  Means  for  minimising  sparking  at  break  of  a  circuit  cotitaining 
inductance   and  capacity  in   series."     T.  F.   Wall.     September  24th. 

13,600.  "  Locking  lamp  socket."  T.  H.  A.  Brown.  September  a4th. 
(Complete.) 

13.614.  "  Electric  selective  devices."  A.  H.  MoRSE  &  Indo-Europian  TelK- 
GRAPH  Co.,  Ltd.     September  34th. 

13.615.  "  Supply  of  electric  energy  to  wireless  telegraphy  installations." 
.\.  H.  .Morse  &  Indo-European  Telegraph  Co.,   Ltd.     September  24th, 

13,618.  "  Insulating  airtight  joints  for  terminals  of  vapour  electric  appa- 
ratus." British  Westinghouse  Electric  &  Manltacturing  Co.,  Ltd.  (west- 
inghouse  Electric  &  Manufacturing  Po.,  United  States).  September  24tll 
(Complete.) 

13,655.  "  Automatic  circuit-interrupting  devices."  .\.  DU  Pasouibh  ti  J.  M. 
L.  Slater.     September  25th. 

13,679.  "  Electro-magnetically-opcrated  mechanisms."  R.  S.  L»wis.  Sep- 
tember 25th. 


PUBLISHED    SPECIFICATIONS. 


I.S1.4. 


10,809.  Process  F'-)r  Producing  the  Lining  or  an  Electric  Inoi.*«vion  Fl'r. 
NACE     G.  Briistlein.     September  15th. 

20,908.  Arrangements  for  Svnchronising  Apparatus  having  siuiur  Periodic 
Movements.  W.  P.  Thompson  (Soc.  Anon  dcs  Telegraphes  Edouard  Belin). 
October  13th. 

22,226.     Mercurv  Switches.      G.  Wilkinson.     November  9th. 

24,368.  FiSES  OR  Cut-outs  foR  Electric  Circuits.  V.  Ho^.  December 
aist.     (Addition  to  22,576/13.) 


l'l.8E9.     O.    iKraj  (Siemens 
Smith,    Major  ft  Stevens. 


X016. 

4;iS.    Selecting  Devki.s  operated- nv  Current  Imi 
and   llalske  Akt.  Gcs.).     January  12th. 

553.    Electric   Locks  and  Switches   for  Lifts. 
Ltd..  and  C.  G.  Major.     January  13th. 

863.    Sparking  Plugs  for  Internal-combustion  Engines  and  nw  u».    W.  F. 
Grafton  and  W.  G.  Cairncy.    January  19th. 

082,     Electrical  Apparatus    for    Effecting    the    Chemical  Couiinition   of 
Gases.      C.  C.  Meigs.      January  21st.     (January  23rd,  1914.) 

1.113.    Electric  Switch  for  use  with  Weighing  Scales.      W.  ft  T.  Avery, 
1.1.1.,  and  R.  R.  Clbbs.    January  23rd. 

2,236.    Electric   Pedal  Switches.      Robert  Bosch  (firm  of).     February  II th. 
ijuly  29th,  V>M.) 

2,248.     IvLECTRic    Welding.       V..    I.     Heinsohn.      February    lltfc.      (February 
21st,  1914.) 

3,283.    Electric  Coniholiers.      Igranic   Electric    Co.,  Ltd.  (Ontler-Hommer 
ManulaclurinR  Co.).     March  Isl. 

3,565.    Arranoemems   for  Operaiing  Switching    Devices  »t    Flktrk)  Cur- 
rent Impulses.     O.  Imray  (Siemens  &   Halske  Akt.  Ges).     March   6lh. 

3,997.     Electricaliv-driven    Radialarm     Dhillino    and    nil    U»    llACHINEa. 
II.  Wilkinson.    March  13th. 

4,097.    Production    or    Rontghn    Ravs.       J.    E.    LillcnlrK.      Uarch    l»th. 
(November  15lh,    19I3.) 

6,19(1.    Comiiination   Eleitihu  Switch  ani>  Fuse      A.   II.  Skix\      April  9«th. 
lAcMllioB  to  8,451/14.) 


Strike    at    ScliPiieotady. — A  Central   Newg  dispatch 

Bays  that   10,000  men  employod    in  the  workshopi  of  the  General 
Eleotrio  Co.  at  Sohoneotady,  Now  Tork,  strnok  work  on  Monday. 
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THE    METRIC    SYSTEM    AND 

DECIMAL      COINAGE:       SHALL      WE 

ADOPT    THEM? 


It  is  universally  recognised  that  the  vast  upheaval  which 
is  shaking  the  foundations  of  civilisation  and  engrossing 
the  attention  of  all  humanity  will  not  pass  away  and  leave 
things  as  they  were.  We  shall  find  ourselves  in  a  changed 
world,  faced  with  new  conditions,  and  with  a  very  different 
outlook  upon  our  surroundings ;  neither  business  nor 
pleasure  will  be  "  as  usual  " — we  shall  have  to  adapt  our- 
selves to  conform  with  the  new  regime,  and  to  bring  our- 
selves into  harmony  with  our  environment  as  closely  as 
possible.  "  Efficiency  "  in  all  respects  must  be  our  watch- 
word— efficiency  in  organisation,  in  production,  in  distribu- 
tion— and  in  order  to  attain  efficiency  every  obstacle  to  our 
industrial  and  commercial  progress  must  be  removed,  gently 
if  possible,  but  firmly  in  any  event.  We  are  only  gradu- 
ally learning  the  lesson  ;  our  rulers  have  not  yet  dared  to 
call  upon  us  as  a  nation  to  make  the  supreme  sacrifice  and 
to  attain  the  highest  ideal  of  patriotism  by  subordinat- 
ing ourselves  and  our  private  aims  and  feelings 
absolutely  to  the  imperative  needs  of  our  country — but  the 
time  is  fast  approaching  when  they  will  do  so.  It  is  an 
epoch  in  the  history  of  our  race — we  trust,  a  triumphant 
epoch  ;  only  those  who  merit  victory  can  command  it,  and 
we  confidently  believe  that  the  nation  will  prove  itself 
worthy,  as  it  has  done  before,  and  will  shoulder  the  burden 
cheerfully  and  with  unflinching  determination  to  conquer. 

But  it  is  not  only  in  the  ranks  of  the  Army  and  Navy, 
or  of  the  makers  of  munitions  of  war,  that  self-sacrifice 
must  be  manifested  ;  in  every  part  of  our  social,  domestic, 
and  political  life  the  welfare  of  the  nation  must  be  the 
predominant  consideration,  before  which  all  private  interests 
must  give  way.  We  are  a  conservative  people — but  we 
must  learn  to  be  progressive,  bearing  in  mind  that  any 
hindrance  to  our  progress  must  be  ruthlessly  fluBg  aside. 
And  surely  there  is  no  greater  obstacle  to  our  commercial 
welfare  than  the  obsolete  systems — if  such  they  can  be 
called— of  coinage,  weights,  and  measures  that  handicap 
our  intercourse  with  foreign  nations  and  impede  the 
development  of  our  trade,  to  an  extent  that  is  fully 
realised  by  few.  We  have  for  many  years  advocated  reform 
in  this  connection,  and  we  believe  that  the  return  of  peace 
will  afford  an  ideal  and  unique  opportunity^  to  bring  it  about 
— an  opportunity  such  as  may  never  recur. 

In  normal  times,  a  great  objection  to  the  adoption  of 
new  weights  and  measures  has  been  the  "dislocation  of 
trade  "  that  many  feared  would  ensue  ;  now  that  our  export 
trade  has  undergone  a  compound  fracture,  surely  no  one  will 
hint  at  dislocation.  The  mind  of  the  country  is  aroused  ; 
men  and  women  in  all  ranks  of  society  are  alert,  they  are  in 
a  mood  to  receive  new  ideas,  and  to  consider  them  without 
that  tendency  to  prejudice  with  which  we  are  afflicted  in 
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time  of  peace.  Now,  then,  is  the  time  ;  and  we  earnestly 
call  upon  all  advocates  of  efficiency  and  reform  to  aid  us  in 
our  efforts  to  convince  the  opponents  of  change  that  it  is 
their  duty  to  accept  new  systems  of  weights,  measures,  and 
coinage,  for  the  sake  of  their  country's  welfare. 

During  the  past  month  we  have  been  preparing  to  open  a 
campaign  for  this  purpose,  with  the  results  which  are  set  forth 
elsewhere  in  this  issue  ;  the  prospects  are  far  more  favour- 
able than  we  had  dared  to  hope,  and  we  are  encouraged  to 
believe  that  at  least  one  great  blessing  may  perhaps  be 
gathered  from  this  otherwise  accursed  conflict  of  the 
nations— the  reform  of  our  units. 

AVhile  our  inquiry  made  no  pretence  of  being  exhaustive, 
it  was  addressed  to  very  diversified  classes  of  firms,  and  the 
answers  appear  to  be  derived  from  all  parts  of  the  field 
embraced ;  they  may  therefore  be  taken  to  represent  the 
opinions  of  a  fair  sample  of  the  British  manufacturers 
belonging  to,  or  connected  with,  the  electrical  industries, 
and  this  view  is  strengthened  by  the  fact  that  the  propor- 
tion of  ayes  to  noes  has  remained  roughly  constant  from  the 
time  when  they  began  to  come  in.  Many  of  the  replies 
were  accompanied  by  interesting  letters,  a  selection  from 
which  will  be  published  in  due  coarse. 

We  may  observe  that,  while  we  have  here  coupled  the 
metric  system  and  decimal  coinage  under  one  heading,  we 
do  not  suggest  that  they  are  necessarily  combined  or  inter- 
dependent ;  either  could  be  adopted  without  the  other,  and 
it  is  interesting  to  note  that  although  the  numbers  respec- 
tively for  and  against  these  two  items  are  approximately 
equal,  many  of  our  correspondents  favour  one  whilst  object- 
ing to  the  other.  In  view  of  the  necessity  of  economising 
clerical  labour  after  the  war,  we  are  disposed  to  regard  the 
adoption  of  decimal  coinage  as  of  importance  second  only  to 
that  of  the  metric  system.  No  one  who  has  lived  abroad 
for  any  length  of  time  will  dispute  the  assertion  that  facility 
in  dealing  with  decimal  coinage  is  acquired  in  a  very  few 
days,  and  that  the  simplicity  of  the  system  endows 
it  with  immense  advantages  over  our  awkward 
sub-divisions,  rendering  many  calculations  almost 
automatic.  Similarly,  it  is  to  those  who  have  had  extended 
experience  of  the  use  of  metric  weights  and  measures  that 
we  should  turn  for  guidance  ;  and  their  verdict  is  unani- 
mous. Most  of  the  opposftion  to  both  systems  is,  we 
believe,  founded  upon  lack  of  acquaintance  with  their  true 
merits,  and  upon  erroneous  ideas  regarding  the  difficulty  of 
adopting  them  in  office  and  workshop  ;  we  shall  endeavour  to 
convince  the  sceptics,  asking  them  in  the  meantime  to  preserve 
an  open  mind,  and  to  weigh  judicially  the  pros  and  cons. 


TiiK  copper  market  has  maintained  a 
pretty  uniform  appearance  of  firmness, 
and  it  has  be(;ome  increasingly  evident  during  the  past  few 
weeks  that  producers  in  America  are  in  a  position  in  which 
they  can  practically  enforce  their  own  terms.  The  fact  that 
the  financial  centre  of  the  world  has,  as  one  of  the  results 
of  the  war,  practically  left  this  country  and  .settled  itself  in 
New  York,  is  bound  to  play  a  more  and  more  important 
part  in  the  furthnrance  and  ex'^nsion  of  speculative 
operations  across  the  Atlantic  in  all  directions  where 
the  abundant  supply  of  capital  becomes  a  necessary  acces- 
sory. Ho  long  as  Ijondon  regulated  the  world's  money 
market,  so  long  were  American  speculative  interests,  which 
were  dependent  upon  the  money  market  for  carrying  out 


their  plans,  continually  thwarted,  besides  hiving  their  plans 
of  campaign  rendered  the  more  difficult  to  arrange  owing 
to  the  necessity  of  taking  the  London  money  market  into 
their  calculations.     All  this  is  now  a  thing  of  the  past,  and 
America,  by  drawing  gold  by  the  tens  of  millions  from 
Europe,  has  assumed  a  financial  superiority  which  her  most 
enthusiastic  financiers  never  foresaw.       America  can  now 
finance  copper  by  the  hundred  thousand  tons  if  she  chooses 
to  dp  so,  without  any  undue  anxiety  regarding   the  imme- 
diate consequences,  and  the  outlook  for  the  copper  market 
has,  therefore,  undergone  a  fundamental  alteration  with  the 
recognition  of   this  fact  by  leading  producers  across  the 
Atlantic.     There  is  no  longer  any  pretence  made  that  con- 
sumption is  absorbing  output.     Leading  American  smelters 
and  refiners,  indeed,  state  that  they  are  accumulating  stocks 
at  their  refineries,  but  they  add  that  financial  conditions  are  so 
altered  that  they  can  easily  afford  to  pursue  a  policy  which,  but 
for  the  war,  would  have  landed  them  inevitably,  and  in  a  short 
time,  in  an  uncomfortable  situation.     Trade  buying  is  pretty 
good,  but  naturally  enough  falls  far  below  that  of  normal 
times,  if  only  for  the  reason  that  Central  Europe  is  cut  off 
from  the  rest  of  the  world.     There  is  not  much  speculative 
interest  taken  in  the  London  market  ;   indeed,  there  is  no 
money  in  this  country  available  for  speculation,  and  there 
will  be  less  and  less  as  the  drain  of  capital  proceeds  without 
cessation.      The   Americans  may  continue  to  accumulate 
copper  until  the  end  of  the  war  (whenever  this  may  be),  but 
if  they  are  going  to  finance  a  tonnage  increase  at  the  pre- 
sent rate  from  now  until  then,  there  seems  under  the  pre- 
sent   somewhat    disconsolate   surroundings    the   chance  of 
sufficient  copper  being  piled  up  across  the  Atlantic  to  supply 
the  entire  world's  requirements  for  many  months  ex  stock. 
It  is  useless  to  attempt  to  forecast  the  future  under  the 
topsy-turvy  conditions  prevailing  to-day ;  but  for  the  time 
being  entire  control  of  the  situation  seems  to  be  vested  in 
producers. 

A  REPOET  prepared  by  another  party 
The  Appeal  from  ^f   munition  workers  who  have  been   to 
the  Trenches     ^i.     ^      ^         ,  .  , 

for  More  Front,  makes  an   urgent  appeal  on 

Monitions,  behalf  of  the  Forces  for  more  shells, 
more  high  -  explosive  shells,  more 
galvanised  iron  to  make  roofs  for  the  trenches,  more 
expanded  metal  to  hold  up  the  sides,  and  more  cable  for 
communications.  The  men  called  for  more  of  this,  and 
more  of  that,  but  the  deputation  also  saw  the  need  as  well 
as  heard  it  expressed,  and  they  appeal  to  everyone  without 
exception,  to  give  their  best  efforts  and  maintain  such  a 
record  that  the  results  will  sustain  all  wants  at  the  Front. 
The  report,  which  is  signed  by  representatives  of  the  Steam 
Engine  Makers'  SDciety,  United  Brass  Founders'  Society, 
the  Amalgamated  Society  of  Engineers,  the  Electrical 
Trades'  Union,  and  the  Boiler-makers'  Iron  and  Steel 
Shipbuilders'  Society,  says  among  other  things : — 
'■  Industrial  stoppages,  for  no  matter  what  motive,  caase 
great  indignation.  Our  troops  feel  that,  while  they  toil 
and  fight  under  the  full  stress  of  modern  military  conditions, 
it  is  wicked  and  wrong  for  anyone  to  impede  their  supplies. 
Every  course  of  action,  whether  by  employers  or  men,  that 
results  in  a  limited  output  is  regarded  with  the  same  detesta- 
tion." Further  :  "  Nothing  more  inspiring  than  the  sight 
of  our  men  at  the  Front  can  be  imagined,  and  we  return 
from  our  tour  with  a  single  desire— to  do  all  in  our  power 
to  maintain  and  increase  the  supplies  on  which  the  success 
of  their  heroic  endeavours  depends,  and  without  which  all 
they  have  been  giving,  and  must  still  give,  will  have  been 
given  in  vain." 

We  trust  that  such  words  as  these,  telling  such  terrible 
truths,  will  burn  their  way  into  the  minds  and  hearts  of  all 
who  have  in  hand  any  work  whatsoever,  the  expediting  of 
which  may  help  to  back  up  those  who  are  fighting  for,  or 
with  us,  on  so  many  Fronts.  Such  testimonies  should  not  be 
merely  printed  once  in  the  morning  newR])!iper8,  to  be  over- 
looked among  the  other  important  matters  of  the  day,  or 
circulated  in  a  "  report  to  members,"  to  be  put  out  of  sight 
after  once  perusing  ;  they  should  be  used  as  effective  posters, 
printed  in  big  ty]ic  and  placed  on  hoardings  wherever  vital 
manufacturing  ofierations  are  proceeding,  and  in  the  thousand 
munitions  factories  too. 
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By  "  CONTANGO." 


[This  article  contains  a  greneral  view  of  present  conditions,  with 
acme  specific  facts  of  interest  to  the  mannfactarer  and  central 
station  manager  alike.  The  author  is  a  well-known  financial 
writer  of  Chicago  jmd  New  York,  who  also  specialises  on  electrical 
matters,  and  who  has  just  come  safely  throngh  the  War  Zone.] 

It  is  generally  said  in  the  United  States  that  advertising 
bills  are  always  the  last  to  be  paid,  be  it  by  manufacturing 
concerns  or  by  big  corporations.  Whether  this  is  the  case 
in  England,  and  why  it  is  so  in  the  United  States,  one  does 
not  know.  But  one  does  know  that  when  times  are  bad 
and  business  is  poor,  in  nine  oases  out  of  ten  the  advertising 
appropriation  is  the  first  to  be  cut,  and  also  that  the  only 
man  who  does  good  business  at  such  a  time,  and  progr^ses 
in  spite  of  depression,  and  the  "  cut  expense  at  any  cost  " 
policy  of  his  fellows,  is  the  odd  man  who  persists  in  sticking 
to  it  with  his  advertising.  It  is  unusual,  because,  of  course, 
he  is  the  unusual  man.  This  being  the  case,  and  it 
certainly  is  so  in  the  States,  in  the  opinion  of  one  who 
derives  his  opinions  from  25  years  of  observation,  it  may  be 
stated  that  one  and  all  of  the  great  American  corporations, 
industrial  and  public  utility,  started  this  year  with  a  sub- 
stantial cut  in  their  annual  appropriation  for  advertising. 
Let  me  give  a  succinct  example  of  what  this  means.  One  of  the 
great  Chicago  public  utility  companies  has  been  accustomed 
for  several  years  past  to  spend  $260,000  a  year  on  adver- 
tising put  out  by  its  advertising  department,  not  to  mention 
considerable  in  addition  authorised  by  the  executive 
department ;  but  in  January  this  year,  when  considering 
the  Budget  with  a  view  to  the  future,  it  cut  that  figure  by 
just  about  $50,000.  Has  the  business  of  1915  so  far 
justified  this,  and  was  the  economy  a  wise  one  ?  To  the 
first  question  the  answer  must  be  "  Yes "  ;  to  the  second 
as  a  general  proposition,  the  answer  must  be  "  No,"  and,  in 
this  particular  instance,  also  "  No,"  because  there  has  been 
a  betterment  in  the  autumn  outlook  in  the  States  for  the 
first  time  since  1912.  Therefore,  continuous  advertising 
would  have  been  better. 

Literally,  as  far  as  the  electrical  industry  is  concerned,  there 
has  been  poor  business,  with  a  rather  poor  outlook  since  the 
middle  of  1 9 1 3  up  to  August  of  this  year.  E  ven  the  most  deter- 
mined boosters  have  allowed  this  "  on  the  quiet,"  if  not  in 
public.  The  year  1913  closed  with  the  tide  decidedly  at 
the  ebb  and  business  very  dull.  Then  the  beginning  of 
1915  showed  a  very  slight  turn  with,  however,  a  consider- 
ably larger  volume  of  business  than  at  any  time  in  1914. 
Though  the  American  exports  showed  a  big  jump  towards 
the  closed  of  1914,  the  electrical  industry  was  not  respon- 
sible as  yet  for  much  of  this.  Provisions  and  grain  and  the 
steel  companies  had  the  lion's  share.  However,  there  are 
very  many  manufacturing  concerns  identified  with  the 
electrical  and  kindred  industries  rushed  at  this  time  with 
war  orders.  To  what  extent  this  benefits  the  industry  as  a 
whole  is  a  moot  question  ;  in  ordinary  times  there  would 
have  been  extreme  difiiculty  in  filling  normal  demands  of 
central  station  systems  and  of  electrical  plants  in  all  parts 
of  the  country,  also  the  dealer  in  electrical  supplies  would 
"have  been  hard  put  to  it  to  get  any  orders  through,  but 
until  just  recently  the  central  station  systems  and  other 
electrical  plants,  as  well  as  the  dealer,  had  not  been  in  the 
market  to  any  extent ;  moreover,  it  must  be  noted  here 
that  while  an  increase  in  the  use  of  electric  power  is  steadily 
maintained  by  a  change  from  steam,  or  by  installations  in 
new  factories,  yet,  owing  to  the  shutting-down  of  activity  in 
many  industrial  Unes,  this  development  has  not  gone 
ahead  as  fast  as  usual.  The  point  to  consider  in  a  broad 
way  is,  assuming  the  war  to  last  for  a  considerable  time 
longer,  to  what  extent  will  the  United  States  become  the 
workshop  of  the  world  ?  England  is  more  and  more  taken 
up  with  war  needs  in  all  branches  of  trade,  so  for  that 
matter  is  France,  and  so  will  be  any  nation  engaged  in  the 
conflict.  Germany  doesn't  count,  because  her  ability  to  do 
anything  outside  of  herself  has  been  completely  crippled. 
This,  then,  bears  on  the  immediate  future  to  the  extent  that 


no  man  can  tell  at  all  what  will  happen  in  regard  to  the 
expansion  of  the  electrical  industry  from  the  manufacturer's 
point  of  view  by  reason  of  the  electrical  needs  of  other 
nations.  As  to  the  central  station,  capital  has  for  two 
years  been  withheld  from  the  development  of  this  branch. 
Extensions,  as  well  as  new  projects,  have  been  held  back. 
Combination  and  consolidation  of  plants  into  systems 
have  remained  dormant.  The  usual  capital  released  would, 
therefore,  bring  abouttremendousexpansion.  But  the  question 
is,  where  is  the  capital  to  come  from?  As  a  rule  it  has  flowed  not 
only  from  England  but  from  other  European  countries,  or  at 
any  rate  to  the  extent  that  international  finance  has  played  a 
sufficient  part  in  American  affairs  to  set  free  home  capital 
in  large  quantities,  both  for  the  manufacturing  end  of  the 
industry  and  the  development  of  new  centres  of  generation. 
But  there  is  no  such  international  finance  these  days. 

There  are  in  all  parts  of  the  country  hydro-electric 
developments  which  it  was  intended  to  put  into  operation 
long  ago.  In  the  big  centres  of  population  the  increase  in 
building  and  new  additions  is  beginning  to  crowd  the 
existing  generating  stations.  It  must  never  be  forgotten 
that  the  population  is  always  increasing,  and  in  the  United 
States  the  growth  of  cities  is  extraordinarily  rapid.  AH 
this  increase  in  growth  calls  for  an  ever-increasing  electrical 
supply,  and  the  increase  in  the  use  of  current  means 
corresponding  increase  in  the  manufacture  of  transformers, 
cables,  everything  connected  with  the  transmission  of 
"  juice  "  in  fact,  and  then  comes  the  increase  in  the  use  of 
appHances,  devices,  lamps  and  electrical  conveniences  of 
every  kind.     In  the  United  States  everything  is  electrical. 

In  point  of  fact,  the  electrical  supply  men,  and  even 
manufacturers,  have  said  "  nothing  doing,"  when  asked  how 
business  has  been,  at  any  time  during  the  past  two  years. 
The  outlook,  however,  is  rather  different  now,  for  there  is 
pressure  from  within  and  from  without.  If  investors  will  get 
over  their  timidity  and  let  their  money  go  to  help  supply, 
even  a  portion  of  that  daily  five  million  dollars  which  it 
is  estimated  is  needed  at  this  period  by  the  electrical  central 
station  industry  as  a  whole,  then  there  wOl  be  a  tremendous 
forward  movement  in  the  IFnited  States,  the  signs  of  which 
are  already  slightly  indicated. 

One  thing  good  has  happened  from  the  forced  economies 
of  the  last  two  years,  and  that  is  the  large  organisations 
have  learnt  exactly  where  there  has  been  waste  and  where 
hidden  extravagance  has  gone  on  unchecked.  Many  cor- 
porations offered  prizes  to  their  employes  for  suggestions  as 
to  where  a  saving  might  be  effected.  This  brought  out  all 
manner  of  unsuspected  leaks.  To  be  specific,  one  corpora- 
tion used  to  allow  each  of  its  departments  to  handle  its  own 
stamps  practically  just  as  the  head  of  the  department  would 
instead  of  having  a  central  mailing  department.  This 
has  now  been  established,  and  the  result  is  a  very  remark- 
able saving  in  the  stamp  appropriation.  Specific  details 
such  as  these  are  given  to  show  how  very  thoroughly  in  the 
past  two  years  there  has  been  a  house-cleaning  with  the 
American  corporations  and  industrial  concerns.  In  con- 
clusion, it  may  be  stated  most  emphatically  that  the  elec- 
trical industry  in  the  United  States  has  weathered  the  past 
two  years  of  stress  better  than  any  other  section  of  the 
industrial  world.  As  to  the  central  station  systems,  they, 
too,  have  fot  the  most  part  kept  up  their  interest  and 
dividends.  The  number  of  failures  has  been  comparatively 
small,  though,  of  course,  to  achieve  these  results  they  have 
had  to  reduce  their  force  of  employes  very  considerably  in 
all  sections  of  the  country. 

The  outlook,  then,  is  good,  better  than  it  has  been  for  a 
oouple  of  years,  and  it  is  quite  possible  that  the  future  may 
be  one  of  very  extraordinary  growth,  at  any  rate  so  far  as 
the  manufacturer  is  concerned.  The  English  reader  now  has 
the  facts  before  him  as  to  existing  conditions  in  the  States 
and  can  be  sd  guided. 


lew  Diesel  Engine.— A  new  type  of  Diesel  engine  has 

iast  been  completed  at  the  works  of  Messrs.  Franco  Tosi,  at 
Legnano.  It  is  of  1  000  H.P.,  and  is  intended  for  electrical  work 
at  the  Government  docks  at  Taranto.  The  engine,  which  is  stated 
to  embody  several  improvements,  is  of  the  fonr-oylinder,  two-cycle 
single-acting  type. 
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ENGINEERING  AND   OTHER   SOCIETIES: 
THE    1915-16    SESSION. 


We  have  made  inquiries  of  the  secretaries  of  various 
engineering  and  other  scientific  societies  and  organisations 
with  reference  to  arrangements  for  the  session  which  is  now 
beginning.  "While  many  familiar  faces  will  be  missing 
owing  to  the  war,  in  only  a  few  cases  has  it  been  found 
necessary  to  make  any  material  alterations  so  far  as  the 
holding  of  meetings  is  concerned.  Meetings  of  graduates 
and  students  would  hardly  be  expected  at  such  a  time  when 
men  of  eligible  age  are  either  with  the  Forces  or  engaged 
upon  engineering  munitions  work.  We  give  below  the 
result  of  our  inquiries  :  — 

Institi'tion  of  Electrical  Enfiiiifers.—lhe  Inetitution  will  hold  its 

first  London  meeting  for  the  session  on  Thursday,  November  11th, 

when  Mr.  P.  C.  Sparks,  the  new  president,  will  deliver  his  inaugural 

address.     The  London  and  provincial  Sections  will  meet  practically 

as  usual,  but  it  may  happen  that  one  or  two  of  the  Local  Sections 

will   slightly  reduce   the   number   of    meetings.     The  number  of 

members  of  all  classes  with  the  Forces  is  at  present  1,100. 

The  arrangements  for  the  first  half  of  Session  are  as  follows  : — 

November  116h.-Mr.  C.  P.  Spatks'8  PresiiJential  AdJreBS.  „.  ^  „ 

November  26th.— Prof.  A.  B.  Field,  "Diffloulties  of  Design  of  Bigh-Fpeea 

Generators."  „  ^.  .  ., 

December  9tb.— Mr.  J.  R.  Beard,  "  The  Design  of  High-Prcssare  Distribu- 
tion Systems."  ,    . 
January  I3ih,  1916.— Prof.  Miles  Walker,  "The  Predetermination  of  the 

Performance  of  Dynamo-Electric  Machines." 
Januaiy  a7ih.— Mr    N.  W.  Stoier,  "The  Possibilitits  in  the  Design  of  D.c. 

Traction  Motors,  &c." 
The  Institution  of  Civil  Eni/ineers.— The  sessional  meetings  of 
the  Institution  will  be  held  fortnightly  as  last  year.  The  papers 
submitted  for  discussion  in  the  early  part  of  the  session  will  include 
several  communications  on  the  question  of  wave-action  in  har- 
bours, and  papers  on  "  Economy  in  Turbines  and  Condensers,"  "  The 
Punjab  Triple  Canal  Project,"  "  The  Main  Drainage  of  Cairo,  and 
the  Eaogoon  River-Training  Works."  Naturally,  the  meetings  will 
be  considerably  affected  by  the  war,  and  following  the  course 
adopted  last  year,  it  is  not  proposed  to  hold  Students'  Meetings. 
The  secretary  (Dr.  J.  H.  T.  Tudsbery)  already  has  a  note  of  the 
names  of  some  1,500  of  the  members  and  stndentsof  the  Institution 
who  are  in  naval  and  military  service,  and  it  is  probable  that  a 
larger  number  is  so  occupied  in  transport  and  munition  work  of  all 
kinds  that,  for  the  time  being,  their  attention  must  be  altogether 
withdrawn  from  participation  in  the  work  of  professional 
societies. 

Institution  of  Mechanical  Enifineers. — A  list  of  dates  of  meetings 
has  just  been  issued.  The  first  meeting  takes  place  to-night,  as 
already  announced.  Approximately  610  members  of  all  classes 
of  the  Inetitution  are  serving  in  the  Army  or  Navy. 

Association  of  Alinini/  Electrical  En(jineers.— It  is  not  at  present 
contemplated  that  the  usual  arrangements  for  branch  meetings 
daring  the  forthcoming  Session  will  be  altered  consequent  upon 
the  war.  The  branches  make  their  own  arrangements  regarding 
their  meetings.  So  far  as  has  been  ascertained,  79  members  of  the 
Association  are  serving  with  the  Imperial  Forces. 

Institution  of  Mining  En/jineers. — The  general  and  annual  general 
meetings  of  this  Institution  will  be  held  next  year,  as  usual,  but 
the  dates  have  not  yet  been  fixed.  About  :250  members  are  at 
present  serving  with  his  Majesty's  Forces,  and  we  regret  to  learn 
that  20  members  have  been  killed  in  action. 

Faraday  Societij. — No  particular  alterations  are  being  made  in 
arrangements  for  the  forthcoming  Eession.  A  meeting  is  to  be  held 
on  Tuesday  next  as  announced  to-day  in  your"  Forthcoming  Events." 
The  society  will  hold  a  general  discussion  on  "  The  Corrosion  of 
Metals,"  the  date  of  which  will,  in  all  probability,  be  early  in 
December.  Further  details  with  regard  to  this  meeting  will  be 
available  later.  A  register  is  in  coarse  of  preparation  of  members 
serving  at  the  Front  or  serving  II.M.  Government  in  other  ways. 

Junior  Institution  of  Em/inrcrs. — The  meetings  will  be  held  as 
usual  ;  the  m  inthly  one  on  the  second  Monday  in  the  month,  and 
tho  weekly  ones  every  Friday.  Approximately  185  members  have 
joined  the  Forces.  The  following  arrangements  are  announced  :  — 
Friday,  OoknbQr33ad.— "Hafoty  Procautions  for  Transmission  Machinery,"  by 

Mr   W.  V.  H   Capps. 
Friday,  October  a9lh.— "  Elootrio  Clocks,"  by  Mr.  \V.  B.  Prince. 

Aasociation  of  fharije  Emiineers. — The  Session  opened  on  Wed- 
nesday la^t  with  the  presidential  address  of  Mr.  i'rank  Bailey.  It 
has  been  only  with  great  difliculty  that  arrnngomentH  for  the 
Session  have  been  made.  All  tho  usual  Socials  have  been  dropped 
for  the  year,  but  a  date  has  bcrn  provisionally  fixed  for  tho  Annual 
Dinner  "in  the  hope  that  we  may  have  good  caune  for  rcjoicirg." 
Many  mfmb^rs  have  resigned  previous  positionH  and  entered  upon 
service  in  munitions  factories  ;  some  are  in  the  Il.N.  A.S.,  and  others 
in  other  branches  of  the  Forcep.  Tho  following  arc  pomo  of  the 
fixtures  for  the  HesMon  : — 

December  8th.— Mr.  A.  B.  Pxnn  on  "  Ammunition  Maniifactnro  " 

January  Uth,  1916.— Mr.  W.  H.  Bcoth  on  "  Limit  Oaugi  h  ar.il  thi'ir  Appli. 
oatlond." 

Fobrua'v  Uth.-Mr.  Wil(rld  Slokci  on  "Multiple  Rnoot  nnd  Byatomj  ol 
Rplrlg^  ration." 

March  Hih.-Mr.  W.  H.  Potty  on  "  LubrlciUof  Olla." 

March  V.th.      Annual  Dinner. 

April  I'itb.  -Mr.  Gerald  Btoney  on  "  Btaam  Turblnot," 


Society  of  Engineers  (Inc.). — Meetings  will  be  held  as  usual. 
No  alteration  was  made  last  session,  and  the  attendances  at  meetings 
were  quite  up  to  the  average.  The  list  of  members  with 
the  Forces  is  very  incomplete,  containing  the  names  of  only  42 
gentlemen.  "  '  "1 

Xorth-East  Coast  Institution  of  Engineers  and  S/iipbuilder.i.— 
No  alterations  are  contemplated  in  the  meeting  arrangements  for 
the  Session,  beyond  that  the  meetings  of  the  Graduate  Section 
will  be  curtailed  owing  to  the  fact  that  a  large  number  of 
Graduates  are  away  on  Active  Service.  The  active  Session  of  the 
Institution  begins  on  Friday,  the  29th  inst.,  when  Mr.  Herbert 
Rowell,  president  elect,  will  deliver  his  presidential  addreES. 
The  following  and  other  papers  will  be  read  on  dates  to  be 
announced  : — 

"  The  Time  Element  in  some  Ship  Calculations,"  by  Prof.  J.  J.  Welch, 

"  Notes  on  Ship  Model  Experiments,"  by  Mr.  G.  8.  Baker. 

"The  Education  of  Youths   before  and  during  their  Apprenticeship,"   by 
Principal  V.  A.  Mundella. 

"The  Organisation  of  Works,"  by  Mr.  P.  B.  Newell. 

"The  Standardisation  of  Stability  Curves,"  by  Mr.  Wilfred  Ayre. 

So  far  as  is  known  the  number  of  members  serving  with  the 
Forces  is  150. 

Manche.iter  Association  of  Engineers. — The  coming  session  will  be 
on  practically  the  same  lines  as  those  of  previous  years.  The  inaugural 
address  of  the  President  (Mr.  Simuel  Boswell)  was  delivered  on 
Saturday  last.     Other  items  in  the  Syllabus  are  as  follow  : — 
October  23rd.— Prof.  J.  E.  Petavel  (Manchester  University),  on  "  Notes  on  Same 

Recent  Researches." 
November  13th.— Mr.  C.   E.  Stromeyer  on  "Science  and  Practice  in  Engi- 


neeiing." 
November  27th.— Mr.  H.  J.  Moyaey  on  "  Design  and  Application  ol    Ball 

Bearings." 
December  18th. — Topical  Discussion  Evening. 
January  8th.  1916.— Mr.  Alfred  Etchells  on  "  The  Importance  of  Uniform 

Conditions  for  Engineering  Operations  and  Industrial  Work." 
January  SJnd .— Mr.  B.  L.  hhead  on  "  Cast-Iron  :  The  Strergth  and  Properties 

of  Castings." 
February  ISth  —Mr.  G.  E,  Windaler  on  "  Oil  Engines." 

February  26th. — Mr.  Ernest  F.  Lange  on  "  Cast  Steel  as  a  Matsrial  of  Con- 
struction." 
March  11th.— Mr.  James  Tinto  on  "  India-Rubber  and  Balata  Belting  as  Con- 
veyor and  Power  Transmission  Belts." 
March  25th.— Report  of  the  Tool  Steel  Research  Committee. 

Post  Office,  Telephone  and  Telegraph  Society  of  London. — The 
membership  of  this  Society  is  open  to  both  sexes.  About  50  male 
members  have  joined  the  Forces.  The  Society  was  reorganised  on 
its  present  basis  for  the  1913-11  session,  and  the  membership  would 
have  increased  but  for  the  war,  which  depleted  the  staff  eligible  for 
membership  and  caused  additional  demands  upon  those  remaining 
behind.  The  following  arrangements  have  been  made  :  — 
October  25th.— Presidential  Address  by  the  Postmaster-General,  tallowed 
by  an  Address  on  "Telephones,  Provincial  Organisation  and  Develop- 
ment," by  Mr.  R.  A.  Dalzell  (Secretary's  Office). 
November  22nd.—"  Telegraph  Experiences  in  India,"  by  Mr.  J.  J.  Tyrrell 

(Central  Telegraph  Office). 
December  14th.— Fifteen  Minute  Papers  ;  — 

"  Supervision  as  Seen  from  Below,"  by  Mr.  8.  A.  Coase  (C.T.O  ). 
"  Phonograms,"  by  Mr.  B.  R.  Mead  (L.T.S.). 

"  The  Deficit  on  the  Telegraphs,"  by  Mr.  W.  H.  P.  Webb  (C.T.O. V 
January  24th.  1916  -"  Public  Administration  and  Finance.    The  Correlation 

of,"  by  Mr.  F.  C.  Cook  (Accountant-General's  Department). 
February    28th.—"    Loading    of    Telephone    CiicuitF,"  by    Mr.   A.    B.    Hart 

(Engineerin-Chief's  Office). 
March  27ih.—"  Telegraph  and  Telephone  Work  in  a  Protinoial  Depo!,"  by 

Mr.  J.  M.  Rusk,  of  btores  Department,  Edinburgh. 
April  18th. — "  Telegraph  Tariffs  and  Economic  Needs,"  by  Mr.  John  Lee 
(Telegraph  Traffic  Manager,  Secretary's  Office), 
Association  of  Electrical  Station  Engineers.  —  No  particular 
arrangements  made  for  the  Session.  Meetings  will  be  held  as  and 
when  required.  Efforts  are  being  made  to  hold  regular  meetings 
at  the  Newcastle  and  Manchester  branches.  Approxim^itely  250 
members  are  with  the  Forces. 

Chemical  Society. — The  ordinary  Scientific  meetings  will  be  held 
as  usual,  commencing  with  an  informal  meeting  on  Thursday, 
October  21st.  Lectures  have  been  arranged  for  as  follows  :  — 
November  18tb,  by  Dr.  E.  J.  Russell ;  February  3rd,  by  Prof.  W.  H. 
Bragg  ;  May  18th,  by  Prof.  F.  Gowland  Hopkins. 

Salfird  Technical  and  Engineering  Association. — Xo  alterations 
will  be  made.  So  far  3.~>  members  have  notified  the  Secretary  that 
they  have  joined  the  Forces. 

Iiatti-]\'allah.i'  Society. — The  policy  of  the  Society  for  the 
coming  season  has  not  yet  been  decided  on.  Oat  of  a  membership 
of  about  250,  between  40  and  ."lO  are  on  active  service. 

Institute  of  .Metals. — No  alterations  in  arrangements  consequent 
upon  the  war.  The  annual  general  meeting  will  take  place  as 
usual,  in  March,  19lii,  followed  by  the  annual  May  Lecture  in  May, 
191(>.  The  number  of  members  with  the  Forces  is,  approxi- 
mately, 80. 

W'olrerhamplon  and  District  Engineering  Society.— It  is  hoped 
to  keep  going  as  in  previous  years,  but  the  syllabus  is  not  yet  pre- 
pared. Out  of  a  membership  of  l."iO,  i5  are  with  the  Forces,  and 
many,  indeed  most  of  the  remainder,  are  engaged  indifferent  kinds 
of  war  work.  There  is,  therefore,  diflSculty  in  securing  suitable 
papers. 

.\otlingham  Society  of  Engineers. — Consequent  upon  the  war  the 
meetings  are  being  held  monthly  instead  of  fortnightly,  and  the 
number  of  works  visits  ha?  been  reduced.  Approximately,  20 
members  arc  with  tho  Forces.  The  society  ha«  proffered  assistance 
to  the  local  Munitions  Committee.  The  I'roiident -dosignat*", 
Brigadier  Com.  G.  M.  .Tackson,  is  engaged  on  inilitnrv  service,  and 
Mr.  W.  Kilph  Bates  (Alfreton  IronworksX  a  Life  Vice- President, 
wat  (looted  President  for  tho  socsion  1914-15.  The  following 
arrangementfl  arc  announced  :  — 
Ootober  DOih.  — "S(o«m  I  urbln»«,  Blowers  and  OoniprcRaon,"  by  Mr.  J.  Oolder 

(Mpunra.  Fraacr  .V  Chalmrrii,  Llil.l. 
Novembrr  17th.  — "  l>%youi  and   ICi|)ilpment  of  Rnginrorlng  Works,'*  by  Mr. 

F.  A.  Ilarrett  (Mrs<ra.  Rnilon,  Proctor  A  Co.,  Ltd.). 
Docembor  ISlh.— "dtool,"  by  Mr,  A,  W.  Shepherd  (Moura.  J.  H.  Andron  and 
Co.,  Ltd.). 
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lliesel  Engine  Users'  Association. — Regular  meetings  recommence 
on  October  I'Oth,  when  there  will  be  a  further  diecuBBion  on  the 
lubrication  of  Diesel  engines.  Most  of  the  Association's  50 
members  have  important  responsibilities  at  home  in  connection 
with  the  supply  of  electric  power  for  public  purposes  and  for  war 
factories.  Many  are  working  in  connection  with  the  various 
Munitions  Committees  or  are  on  special  constabulary  service.  Among 
those  engaged  on  Active  Service  with  the  Forces  are  Capt.  W.  E. 
Brandreth,  of  High  Wycombe,  the  hon.  sec,  whose  place  during 
his  absence  is  being  taken  by  Mr.  Percy  Still  ;  Mr.  A.  C.  Gilling, 
of  Epsom  ;  Mr.  T.  E.  Eachus,  of  St.  Albans  ;  and  Mr.  A.  N.  Rye,  of 
Guernsey. 

Greenock  Electrical  Societ;/. — The  first  meeting  of  the  session 
takes  place  to-night  as  announced  in  our  "  Forthcoming  Events." 
The  syllabus  for  the  session  contains  many  interesting  papers  and 
visite.  Mr.  W.  B.  Smith,  A.M.I.E.E.,  chief  assistant  electrical 
engineer,  Greenock,  is  the  president  for  the  ensuing  session,  and 
the  hon.  secretary  is  Mr.  H.  G.  Wright,  Electricity  Offices, 
Greenock. 


DECIMAL    COINAGE    AND    THE    METRIC 
SYSTEM. 


Realising  some  time  ago  the  extreme  importance 
of  removing  every  impediment  to  om-  foreign  export 
trade,  in  order  that  we  may  be  able  to  withstand  the 
onslaught  that  Germany  is  sure  to  make  upon  us  in 
the  industrial  war  when  "  peace  "  is  restored,  the 
Editors  of  this  journal  took  steps  to  ascertain  the 
views  of  manufacturing  firms  belonging  to  or  asso- 
ciated with  the  electrical  industries,  with  regard  to 
the  desirability  of  adopting  the  metric  system  of 
weights  and  measures,  so  as  to  facilitate  our  dealings 
with  countries  in  which  it  was  in  force.  We  also 
took  the  opportunity  of  putting  questions  to  them 
on  certain  other  points,  which  were  embodied  in  the 
following  circular  letter:  — 

DECIMAL  COINAGE  AND  THE  METRIC  SYSTEM. 

DE.UI  SiBS, 

In  our  issue  of  August  13tli  (p.  214)  we  pubhshed  a 
lett«r  written  by  a  British  commercial  traveller  to  the  British 
Chamber  of  Commerce  in  Italy,  in  which  it  was  pointed  out 
that  price  lists  and  quotations  in  EngUsh  coinage,  weights, 
and  measures  were  uninteUigible  to  Continental  buyers,  and 
that  it  was  impossible  to  secure  their  orders  unless  our  otters 
were  made  in  terms  of  decimal  coinage  and  the  metnc  system. 
We  have  for  many  years  supported  this  view,  and  have 
advocated  the  national  adoption  of  the  metric  system  not 
only  as  a  key  to  the  trade  of  the  Continent,  but  also  as  an 
invaluable  aid  to  the  development  of  engmeenng  trade  with 
the  whole  world;  if  this  course  is  not  yet  possible,  there  is 
at  any  rate  nothing  to  prevent  to  use  of  the  metric  system 
in  preparing  catalogues,  price  lists,  and  quotations  tor  foreign 
countries.  Some  British  firms  have  akeady  adopted  this 
policy,  with  advantage  to  themselves,  and  we  are  desirous 
of  ascertaining  the  extent  to  which  it  has  been  pursued,  with 
a  view  to  promoting  its  further  development.  We  should  be 
much  obliged,  therefore,  if  you  would  kindly  furnish  us  with 
repUes  to  the  questions  subjoined,  which  wiU  form  the  basis 
of  a  fature  article  in  the  Electeical  Eeview  :— 

1.  Do  you  employ  the  metric  system  in  your  correspondence 
with  foreign  chents? 

2.  Are  your  products 

(«)  described  in  your  catalogues  in  terms  of  metnc 

weights  and  measures? 
(b)  priced  in  terms  of  foreign  coinage? 

3.  Do  you  employ  the  metric  system  in  your  workshops? 
i.  Are  you  in  favour  of  the  adoption  in  this  country 

(a)  of  decimal  coinage? 

(b)  of  metric  weights  and  measures? 

5.  May  we  quote  your  name  in  referring  to  your  replies  in 
the  Electrical  Review? 

We  enclose  a  copy  of  the  questions  and  an  addressed  enve- 
lope to  facilitate  reply,  and  trusting  that  we  may  be  favoured 
with  your  kind  assistance  in  this  matter. 

We  are,  dear  Sirs, 

Yours  faithfully, 

The  Editors. 
September  I5th,  1915. 
Some  450  copies  of  this  letter  were  sent  out,  to  finps 
representing  a  very  wide  range  of  interests ;  over  120 
replies  have  been  received,  which  we  consider  a  very 
satisfactory  proportion,  having  regard  to  the  experi- 
•ence    of    everyone   who   has   conducted    a   similar 


plebiscite,  and  to  the  heavy  pressure  of  work  on  the 
shoulders  of  the  majority  of  British  manufacturing 
firms.  While  we  have  not  space  to  deal  with  the 
replies  individually,  we  propose  to  publish  a  selection 
of  them,  representing  both  sides  of  the  questions 
under  discussion,  and  to  tabulate  the  results  of  the 
voting  with  fairness  to  both  parties.  Afterwards  we 
hope  to  show  good  reasons  for  our  belief  that  the 
adoption  of  the  metric  system  and  of  decimal  coinage 
would  be  of  advantage  to  this  country,  and  would 
not  entail  the  expense  and  inconvenience  with  which 
the  change  is  generally  charged;  but  first  we  wish 
to  express  oiu-  cordial  thanks  to  all  those  gentlemen, 
without  respect  to  party,  who  have  favoiu-ed  us  with 
their  views  on  these  important  questions,  and  to  add 
the  hope  that  many  of  those  who  have  not  yet  replied 
will  kindly  do  so  without  delay— that  they  will  sit 
down  right  away  and  do  it  before  they  forget.  We 
should  also  welcome  answers  to  our  questions  from 
any  or  all  of  our  readers,  particularly  from  manu- 
facturing firms  and  others  connected  with  the  elec- 
trical industries.  In  view  of  the  limitations  of  our 
space,  we  reserve  our  discretion  as  to  the  publica- 
tion of  letters  on  the  subjects  here  dealt  with,  but 
while  we  ourselves  are  emphatically  in  favour  of 
root-and-branch  reform,  we  will  publish  a  fair  pro- 
portion of  the  arguments  that  may  be  put  forward 
to  the  contrar)'.  We  will  not,  however,  bind  oiir- 
selves  to  insert  any  suggestions  for  tinkering  with 
our  existing  weights  and  measures — we  regard  such 
proposals  as  tending  to  aggravate  the  trouble,  and 
we  stand  for  uniformity  with  other  nations,  or  no 
change  at  all.  .  ,        r 

The  following  table  summarises  in  briefest  form 
the  answers  to  our  inquiries.  Some  explanatory 
comments  will  not  be  out  of  place.  Obviously,  our 
questions  could  not  be  detailed  and  verbose,  and 
therefore  could  not  cover  a  variety  of  contingencies; 
and  the  answers  must  be  read  in  the  same  light, 
though  in  many  cases  detailed  statements  of  great 
interest  are  made.  Some  of  these  will  be  reproduced 
in  extenso  later;  at  the  moment  we  can  only  indicate 
the  general  tenor  of  the  replies,  and  our  method  of 
construing  them.  For  instance,  in  reply  to  question 
3,  some  say  "  partly,"  others  "  yes  ";  we  read  both 
these  as  affirmative— the  question  was  not  meant  to 
imply  "  to  the  exclusion  of  English  measures,  but 
to  ascertain  whether  the  metric  system  was  used  to 
any  notable  extent.  Again,  question  2  obviouslv 
relates  mainly  to  catalogues  destined  for  the  perusal 
of  foreign  clients,  and  not  necessarily  to  catalogues 
that  are  circulated  only  in  this  country.  A  firm  that 
employs  the  metric  system  in  correspondence^ with 
foreign  clients  "when  this  appears  desirable^^  evi- 
dently does  employ  it,  and  the  answer  is  "  yes  ;  but 
where  "  no  printed  lists  are  current '  we  place  the 
answer  in  the  "doubtful"  column.  A  firm  that 
issues  no  price  lists,  but  always  quotes  in  the  lan- 
guage and  coinage  and  measurements  of  any  foreign 
country,"  obviously  answers  questions  i  and  2  in  the 
affirmative.  Where  a  firm  states  that  in  all  its  future 
catalogues  the  metric  system  will  be  used^  the  answer 
is  taken  to  be  "yes."  _  . 

In  many  cases  where  the  metnc  system  is  used  ui 
catalogues  for  foreign  circulation,  the  local  coinage 
is  not  used.  This  is  often  due  to  the  fact  that  the 
rat«  of  exchange  varies,  and  hence  it  is  not  possible 
to  quote  fixed  prices  except  in  terms  of  English 
money.  Another  reason  often  given  for  not  employ- 
ing foreign  coinage  is  that  the  business  is  done 
through  local  agents,  who  undertake  the  translation 
and  printing  of  catalogues  in  their  own  languages; 
hence  the  British  firm  is  not  responsible  for  the  pro- 
duction of  these  catalogues.  Again,  some  firms  re- 
port that  their  foreign  trade  is  not  considerable,  and 
the  question  has,  therefore,  not  arisen;  in  such  cases 
their  replies  are  entered  in  the  "  doubtful  column, 
which  also  conUins  replies  in  which  the  writer  ex- 
presses no  definite  opinion  or  leaves  the  question 
unanswered. 
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Yes. 

No. 

Doubtful 

86 

25 

10 

56 
41 

51 
62 

14 

18 

61        54 


6 


Question.  Eeply. 

1.  Do  you  employ  the  metric  system  in  your 
oorrespondence  with  foreign  clients?   ... 
2    Are  your  products 

(n)  described  in  your  catalogues  in  terms 

of  metric  weights  and  measures?  ... 

(6)  priced  in  terms  of  foreign  coinage? 

8.  TX)  you  employ  the  metric  system  in  your 

workshops?      

4.  Are  you  in  favour  of  the  general  adoption 
in  tms  country 

(a)  of  decimal  coinage?     79        20        22 

(b)  of  metric  weights  and  measures?  ...    87       21       13 

From  the  foregoing  table,  it  will  be  seen  that  the 
great  majority  of  those  who  give  definite  replies  iise 
the  metric  system  in  their  correspondence  with 
foreign  clients,  more  or  less.  Rather  more  than  half 
give  metric  equivalents  in  their  catalogues, _  in  addi- 
tion to  English  measures,  or  use  the  metric  values 
alone.  Only  two-fifths  price  their  goods  in  terms  of 
foreign  coinage;  some  of  the  reasons  for  this  small 
proportion  are  given  on  p.  485,  and  must  be  admitted 
to  be  weighty.  The  majority  employ  the  metric  system 
to  some  extent  in  their  workshops,  as  well  as  English 
units;  a  very  few  use  the  former  almost  exclusively; 
but  nearly  half  the  firms  use  English  measures  alone. 
Several  report  that  no  difficulty  is  met  with  in  the 
use  of  the  metric  system. 

The  fourth  question  is  one  to  which  we  attach 
great  importance;  the  others  relate  to  the  existing 
practice  of  the  writers,  whereas  the  answers  to  the 
fourth  tell  us  what  they  would  like  to  do,  and  would 
do  if  everyone  else  would  do  the  same.  It  will  be 
seen  that,  excluding  the  doubtfuls,  there  is  a  majority 
of  4  to  I  in  favour  of  the  general  adoption  of  decimal 
coinage  and  the  metric  system  in  this  country. 
(To  be  continued.) 


THE    MODERN    ELECTRIC    ELEVATOR. 


In  a  paper  presented  at  a  meeting  of  the  American  Society  of 
Mechanical  Engineers,  last  year,  Mr.  David  Lindquist,  Chief 
Engineer  of  the  Otis  Elevator  Co.,  outlined  some  of  the  pecu- 
liar features  of  modem  elevator  or  lift  practice,  which  on 
account  of  the  many  storied  buildings  met  with  in 
American  cities,  has  been  developed  to  a  much  greater  degree 
there  than  in  this  country.  The  following  is  an  abstract  of 
certain  portions  of  his  paper  :^ 


Fio.  1. 


-OVEItllBAD    INHTALLATION   OK   (iEABLE«8    TbACTION 

Ei.KOTBio  Elevator. 


The  moet  suitable  arrangement  when  instaliino  a  traction 
electric  elevator  is  to  pinoo  the  machine  directly  over  the 
hatchwny  as  shown  in  fig.  1.  The  advantng<«  of  so  (loinf{ 
oro  better  traction,  loss  amount  of  rope,  longer  rope  life, 
Diiniinum  space  required,  and  higher  cflicicncy.     Placing  the 


machine  directly  over  the  hatchway  imposes  a  load  on  the 
building  equal  to  the  weight  of  the  hoisting  machine  plus 
the  loads  on  car  and  counterweight  ropes,  whereas  placing 
the  machine  below  imposes  a  load  on  the  building  equivalent 
to  twice  the  loads  on  car  and  counterweight  ropes.  For  a 
duty  of  2,500  lb.  at  700  ft.  per  min.,  the  hoisting  machine 
weighs  about  16,000  lb.,  which  is  considerably  less  than  the 
total  load  on  car  and  counterweight  ropes. 

The  roping  of  a   so-called    gearless  1 :  1  traction  machine 
located  overhead  is  very   simple,  as  shown  in  fig.  2.     The 


1  : 1.  Roping.  2  : 1.  Roping. 

Fig.  2.— Roping  op  Typical  Geablkss  Traction  Elevatobs^ 

successful  use  in  an  elevator  of  a  slow  si)eed  electric  motor 
directly  connected  to  the  driving  sheave  was  first  accom- 
plished about  ten  years  ago. 

At  first  glance  it  would  appear  as  if  the  traction  drive  would 
be  uncertain,  the  ropes  on  the  driving  sheave  depending  solely 
upon  friction. 

Before  any  of  these  traction  machines  were  put  on  the 
market,  a  large  number  of  tests  were  made  under  such  vari- 
able conditions  as  would  be  encountered  in  actual  installa- 
tions. It  was  found  that  with  one-half  wraps  around  the 
driving  sheave,  the  maximum  traction  relation — that  is,  the 
relation  between  the  load  on  the  heavy  side  of  the  ropes  to 
that  on  the  light  side — was  1.66,  and  the  minimum  traction 
relation,  with  one-half  wraps,  was  1.4.  With  two  half  wraps 
the  maximum  relation  is  2.43  and  the  minimum  1.96. 

The  maximum  was  obtained  with  a  new  turned  sheave  with, 
practically  new  ropes  and  without  any  lubrication.  The 
minimum  was  obtained  with  smoothly-worn  sheave  and  ropes- 
well  lubricated,  and  with  comparatively  light  tension  and 
high  speed.  The  principal  reasons  for  this  result  are  that 
with  hght  tension  and  high  speed  there  is  an  oil  film  between 
the  rope  and  the  sheave;  moreover,  the  rope  does  not  make 
contact  over  fully  180  deg.  with  the  sheave,  due  to  the  stiffness 
of  the  rope  and  centrifugal  action. 

Under  ordinary  conditions  a  1 :  1  traction  machine  is- 
usually  provided  with  six  ropes.  J  in.  in  diameter.  The  material 
is  of  soft  steel,  and  in  actual  installations  this  will  give  a 
safety  factor  of  not  less  than  twelve. 

Each  rope  is  provided  with  a  self-adjusting  swivel  rope 
hitch  of  the  ball  and  socket  type.  This  permits  a  gradual 
creeping  and  thus  prevents  any  excessive  twi.i^ting  strain,  and' 
relieves  the  rope  of  the  bending  strains  at  the  hitch,  princi- 
pnlly  caused  by  vibration. 

Traction  elevators  are  arranged  so  that  in  ca.so  of  overrun 
at  terminals,  cither  the  CJir  or  count<.'rwpight  bottoms  on  a 
bufTcr,  thereby  reducing  the  traction  sufliolently  to  prevent 
fuither  motion  of  the  car  and  counterweight  even  if  the 
motor  keeps  on  running. 

The  buffer  is  usually  nn  oil  buffer  of  a  spring-return  type- 
placed  in  the  bottom  of  the  pit. 

In  very  high  lifts  the  ropo  weight  will  cjiuso  considerable 
traction,  which  with  the  moniontura  of  the  car  or  coilnter- 
weight  may  cause  cither  of  them  to  travel  into  the  overhcjul 
work,  and  therefore  a  retarding  and  latching  device  is  fitt<xl 
at  the  top  of  the  hatchway  for  both  car  and  count(<rwoight  in 
addition  to  the  buffers  in  the  pit.  The  (X)untcrweight  c»)iials 
in  total  weight  the  weight  of  the  cjir  plus  usually  about  40 
Tier  cent,  of  the  mnximuni  load.  In  iin  elevator  of  2,600  lb. 
lifting  capacity  this  equals  1,000  lb.  (the  overbalance),  which 
reproactita  six  or  seven  i>eopl<>.  Willi  those  in  the  car  giving 
balano^Ml  conditionx,  the  only  power  required  would  be  for 
aceeloraliiin,   friction    and  eloctricjil   losBOfl. 

It  is  obvious  that  with  a  high  rise  elevator  the  varialion  ia< 
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the  net  load  on  the  elevator  machine  due  to  the  shifting  of 
the  weight  of  the  hoisting  ropes  from  one  side  to  the  other 
of  the  driving  sheave  as  the  car  moves  up  and  down,  would 
be  excessive  if  this  were  not  compeusate<l  for.  This  coni- 
j-veosation  is  usually  obtained  by  means  of  chains  or  ropes 
attached  to  the  car  and  counterweight,  and  running  down 
the  hatch  in  a  loop. 

The  weight  per  foot  of  these  compensating  ropes  is  such 
that  they,  together  with  the  electric  cables  (that  lead  to  the 
car),  will  compensate  the  weight  of  the  hoisting  ropes  regard- 
less of  the  position  of  the  car. 


Fig.  3.— Ikstallation  of  Traction  Electbic  Elevator  Machines  with 
Plain  Babbitted  Bearings. 

For  all  high  speed  high  rise  elevators,  compensating  ropes  are 
used.  In  the  pit  a  tension  device  is  provided  for  the  com- 
pensating ropes.  For  moderate  rises  and  comparatively  slow 
speeds,  chains  may  be  used  instead  of  ropes.' 

The  motor  is  of  the  slow-speed  type,  generally  sis-pole  and 
usually   provided    with    shunt    field    only;    the    armature    is 
series  wound  with  rectangular  cross  section  conductors.    With 
a  36-in.  driving  sheave,  a  car  speed  of  600  ft.  per  min.  corres- 
ponds to  63.6  E.p.M.  of  the  motor.     This  type  of  motor  for 
the  gearless  elevator  has  a  high  efficiency  at  hght  loads,  which 
is  advantageous  where  the  average  motor  load  is  usually  less 
than  one  half   its  rating.     A  motor  installed  in   the  Metro- 
ixilitan  Life  Tower,  rated  at  38  H.P.,  has  a  full  load  efiiciency 
of  89  per  cent. ;  91.5  per  cent,   at  half 
load,  and  over  90  per  cent,    at   quai'ter 
load.     The   speed   is    58   r.p.m.    at   110 
volts.       The    driving  sheave  and  brake 
wheel  are  of  the  rim  type  cast  integral 
and   bolted   to   the  armature  sleeve  or 
spider.     Circular  rope   grooves  are  em- 
ployed.   The  brake  is  of  the  shoe  type, 
and  the  magnet  is  usTifdly  provided  with 
series-winding  for  quick  release,  and  with 
a  shunt-winding  for  holding.    The  brake 
shoes  are  provided  with  a  lining  of  fabri- 
ca^d    asbestos.       A    gradual    and    soft 
application  of  the  brake  is  obtained   by 
a  particular  method  of  magnetic  retarda- 
tion of    the  .magnet  cores,    eliminating 
thereby  the  necessity  for  dash  pots.     A 
characteristic  of  the  brake  Uning  is  that 
the  friction  is  practically  constant;  with 
leather  the  friction  coefficient  decreases 
with  the  speed,  which  leads  to  creeping 
of  the  machine. 

Bearings  of  the  self-aligning  type,  and 
ball  and  roller  bearings  are  used;  the 
latter  save  space  and.  often  eliminate 
the  necessity  for  double  decking  the 
machines. 

In  the  case  of  elevators  with  2 :  1 
roping,  the  saving  in  space  in  connec- 
tion with  the  sheaves  becomes  a  neces- 
sity ;  for  particularly  in  the  counter- 
weight sheave  a  plain  babbitted  bearing 
of  suitable  size  would  be  almost  impos- 
sible. 

Ihe  author  considers  ball  bearings  superior  to  roller  bear- 
ings for  elevators;  they  can  run  slightly  out  of  alignment 
^^^thout  causing  destructive  strains  or  excessive  friction,  and 
will  resist  a  certain  amount  of  end  thrust,  which  is  not  the 
case  with  roller  bearings. 

The  principal  loss  in  ball  bearings  is  that  caused  by  the 
viscosity  of  the  lubricant  and  increases  greatly  with  speed. 
It  is  partly  due  to  churning  and  partly  to  the  force  necessary 
to  squeeze  the  lubricant  out  of  the  path  of  the  balls;  the  main 
use  of  the  lubricant  is  to  protect  against  corrosion. 


For  slow-siKcd  bearings  a  moderately  heavy  grease  which 
will  not  flow  is  the  best. 

The  speed  variation  necessary  in  connection  with  high- 
si>eed  traction  elevators  is  obtaine<l,  partly  by  field  regulation 
and  pai-tly  by  series  and  by-pass  resistance  in  the  armature 
circuit.  The  field  regulation  is  usually  capable  of  reducing 
full  speed  down  to  a  speed  from  60  to  40  per  cent,  of  full 
speed ;  further  slow-down  is  obtained  by  resistance  control. 

The  combination  of  the  two  methods  mentioned  is  necee- 
sai7  for  obtaining  sufficiently  slow  car  speed  (about  90  ft. 
per  min.).  ITiis  slow  speed  is  required  for  making  accurate 
stops  both  at  intermediate  and  terminal 
landings,  and  also  in  order  to  make  a 
very  short  travel,  or  to  "  inch  "  up  or 
down,  to  the  landing.  The  exceedingly 
slow  speed  automatically  obtained  when 
approaching  terminal  landings  is  neces- 
sary not  only  to  secure  accuracy  of  stops 
with  vai-ying  loads,  but  to  provide  a 
fundamental  safety  feature.  It  may  be 
mentioned  that  anti-friction  bearings  not 
only  materially  aid  in  obtaining  smooth- 
ness of  operation  but  greatly  facilitate 
the  "  inchmg  "  up  to  the  floor  landings. 
As  a  matter  of  fact,  the  1 :  1  electric 
traction  machine  with  ball  bearings  has 
practically  the  smoothness  of  motion  so 
much  appreciated  in  hydraulic  elevators. 
In  connection  with  the  regular  operat- 
ing features  of  the  control  apparatus, 
there  are  also  a  number  of  other  features 
introduced  for  the  pujpose  of  safety. 
Some  of  these  may  be  merely  mentioned 
without  going  into  too  great  detail : — 

(«)  Automatic  return  of  car  switch  to 
"off  "  position. 

(b)  Automatic  stopping  switch  on  car 
for  automatic  stopping  at  terminal 
landings. 

(c)  Pinal  cut-out  limit  switches  in 
hatchway  operating  independently  of  the 
automatic  .stopping  switch. 

(d)  Switches  operated  by  centrifugal 
governor  automatically  stopping  the  elevator  in  case  of  over- 
speed  ;  the  first  switch  cuts  the  power  off  from  the  machine  and 
applies  the  dynamic  brake  effect  to  the  annature,  and  the 
mechanical  brake  to  the  brake  pulley  ;  the  second  switch  applies 
the  light  retarding  force  to  the  car  safety  referred  tolater. 

(e)  The  safety  switch  in  the  car  under  the  control  of  the 
operator  also  performs  the  same  function  as  the  two  switches 
operated  by  the  governor. 

(/)  Regulation  of  the  shunt  field  by  centrifugal  governor 
to  maintain  constant  fuU  speed  with  variable  loads. 

ig)  Oil  buffers,  previously  mentioned,  capable  of  indepen- 
dently stopping  the  fully  loaded  car  when  descending  at  50 
per  cent,  excess  .speed  without  discomfort  to  the  passengers. 


Fia.  4.— Group  op  Traction  Elevator  Machine  Controllers  in 
Overhead  Installation. 


[h]  For  high  rise  elevators  the  use  of  a  mechanical  retard- 
ing and  latching  device. 

Gearless  traction  machines,  utilising  1  :  1  or  2:1  roping, 
have  been  built  for  loads  varying  from  2,000  to  11,000  lb.  at 
car  speeds  of  350  to  700  ft.  per  min.  Of  these  duties  the  most 
generally  used  for  the  modem  high  office  building,  utilising 
1:  1  roping,  is  about  2,500  lb.  at  600  to  700  ft.  per  min., 
although  in  many  cases  a  speed  of  600  to  550  ft.  per  min.  is 
found  suitable. 

The  high  rise  elevators  in  the  Woolworth  Building,  N.Y., 
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have  a  speed  of  700  ft.  per  min. ;  in  the  new  Equitable  Build- 
ing, N.Y.,  some  of  the  express  elevators  travel  pait  vpay  at 
650  ft.  and  the  remainder,  on  local  service,  at  550  It.  per  min., 
the  speed  change  being  automatic. 

The  curves  in  fig.  6.  produced  from  elevator  tests,  show 
the  relation  between  time  and  speed,  for  express  runs  and 
for  stopping  at  every  floor.  The  maximum  speed  in  the  latter 
case  is  only  about  70  per  cent,  of  express  speed.  This  is,  how- 
ever, rather  an  extreme  case,  as  the  car  was  heavy  and  the 
ropes  long.  .       .        .    , ,     , 

For  moderately  high  buildings  a  2  :  1  ropmg  is  suitable  for 
a  car  speed  up  to  450  ft.  per  min.  Machines  of  the  geared 
type  are  most  suitable  when  lower  speeds  are  involved  or 
where  service  conditions  are  not  so  severe;  they  can  never 
equal  the.  gearless  type  in  smoothness  of  operation.       Two 


Fig.  5.— Installation  of  Ball-bearing  Tbactjon  Machines. 

geared  types  have  been  developed,  employing  worm  and 
herring-bone  gear  reductions. 

The  former  is  used  extensively  for  slow  and  moderate  speeds; 
the  herring-bone  gear  is  somewhat  more  efficient  and  has 
been  used  with  some  success  on  quite  high  speed  elevators. 

The  worm  gear  has  inherently  less  tendency  to  vibrate  than 
the  herring-bone  gear. 

Tests  on  one  of  the  latter  gears  (9 : 1)  showed  a  loss  of  1.5 
H.p.  at  a  speed  corresponding  to  a  car  speed  of  500  ft.  per 
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Load  :n  Car  -  ZSSOlbs    Sfops  of  Ter/ninaiso 
e-erij  Landing 
y.e;qhfofCar.  SSOOLb    O^rha.'ance  lOSOLb 

Fig.  6.— Speed  Cueves:  Hioh-bisb  Elevator  in  Metbopolitan 
Life  Buildino  Tower,  N.Y. 

min.,  due  principally  to  the  churning  of  the  oil.  If  the  oil 
is  taken  out  of  the  gear  case  and  the  gear  sprayed  with  suffi- 
cient oil  to  prevent  cutting,  the  efficiency  becomes  practi- 
cally the  same  at  different  speeds,  being  a  little  over  90  per 
cent. 


loads  less  than  that  of  the  motors  used  with  the  gearless 
elevator,  although  its  maximum  efficiency  may  occasionally 
be  as  high. 

An  equal  amount  of  field  regulation  may  be  applied  to  both 
high  and  slow-speed  motors.  Th&  high-speed  motor  machine 
has  under  best  conditions  a  gear  loss  of  about  10  per  cent., 
which  is  eliminated  in  the  case  of  the  gearless  type. 
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7. — POWBB-CONSUMPTION   CCRVE  :    TRACTION   ELEVATOR   MACHINE, 

Metbopolitan  Life  Building  Tower,  N.Y. 


Tests  of  a  9 :  1  worm  reduction  showed  an  efficiency  only 
2  to  3  per  cent,  lower.  Worm  gears  with  high-pitched  worms 
are  not  so  inefficient  as  generally  thought;  the  oil  lossee  under 
similar  wnditions  to  tlicee  mentioned  before,  in  this  caae 
also  reach  about  1.5  h.p. 

Considerations  of  power  consumption  in  the  machine  may 
be  divided  into  three  parts  relating  respectively  to  motor 
efficiency,  gear  efficiency,  and  inertia,  'llio  efficiency  of  tho 
high-apecd  motor  used  with  tho  geared  machine  m  at  normal 


Figs.  8  and  9. — Service  Curves  (Upper  Chart  Express,  and 
Lower  Chart,  Local  Service),  for  Elevators  in  HnnsoN 
Terminal  Building,  N.Y. 

Kinetic  energy,  although  the  most  important  factor  in 
power  consumption,  has  been  httle  considered,  probably,  owing 
to  the  difficulty  in  determining  its  amount  in  a  complex 
elevator  machine. 

An  idea  of  the  relatively  high  cost  of  operation  of  electric 
elevators,  utilising  high-speed  motors  with  gears,  may  be 
gained  by  means  of  the  following  example  :  Assume  a  weight 
of  1  lb.  revolving  at  a  radius  of  9  in.  at  800  r.p.m.  (which  is 
the  speed  usual  with  motors  for  worm  gear  machines).  The 
kinetic  energy  to  be  imparted  to  this  weight  each  time  it  is 
started  from  rest  and  brought  to  full  speed  will  then  be  61.3 
ft.-lb. 

If  the  elevator  starts  on  an  average  of  4,500  times  per  day 
and  runs  300  days  per  year,  the  cost  of  the  energy  absorbed 
for  acceleration,  at  4  cents  per  Kw.-hr.  would  amount  to 
$1.25  per  lb.  per  year.  If,  instead  of  one  lb.,  the  weight 
were  219  lb.  (which  is  the  effective  equivalent  weight  of  a 
particular  herring-bone  gear  machine),  the  cost  would  be 
$•273.00  per  year. 

Of  course,  part  of  the  kinetic  energy  required  for  starting 
is  returned  at  the  time  of  stopping,  but,  on  the  other  hand, 
the  starting  efficiency  is  low,  since  a  large  amount  of  the 
power  is  lost  in  the  starting  resistance  and  some  in  the  motor. 
The  loss  in  the  starting  resistance  and  motor  is  certainly 
larger  than  the  energy  recovered  at  the  stop,  and  hence  the 
cost  per  year  for  accelerating  and  retarding  219  lb.  of  weight, 
under  the  above  conditions,  would  amount  to  more  than 
$273.00. 

In  ordinary  passenger  service  the  loads  taken  up  and  down 
are  practically  the  same  •  the  electric  power  is  not  primarily 
required  for  passenger  transport  but  to  overcome  friction  and 
supply  tho  kinetic  energy  for  each  start  leas  the  amount 
recovered  at  the  stop.  The  friction  losses  are  by  far  the 
smaller  of  the  two ;  therefore  a  compari- 
son of  the  kinetic  energies  of  two 
elevators  in  the  same  8<^rvice,  with  the 
same  method  of  control,  gives  a  good 
idea  of  what  their  relative  power  con- 
sumption and  rapidity  of  acceleration 
will  bo  in  actual  service. 

In  the  following  tabulation  are  given 

tho    kinetic    energies    of    two    traction 

machines,   one    witli    herring-bone   gear 

.md  the  other  gearless.  both  built  for  a 

car  speed  of  60(i  ft.  per  min.,  and  for  the 

same     load.       Tlie     herring-bone     gear 

m.nchine   had    a    niol.(>r   running   nt   606 

R.r.M.,  a  pinion  with  2.T  tocth,  gear  with  213  tivth,  and  driving 

sheave  42  in.  in  diameter.    The  geariesfl  niachine  had  a  motor 

running  nt  63  6  n.r.M.  and  a  .36  in.  driving  sheave. 

It  will  be  noted  that  tho  kinetic  energy  per  start  of  the 
herring-bone  machine  would  bo  about  5.5  times  that  of  the 
1 :  1  gearless  machine.  Oonscauently,  if  tho  cost  of  power 
fiir  neeelernling  and  retarding  tne  13,400  ft.-lb.  of  the  former 
amounts  to  $273  ix>r  year,  the  cost  for  the  gearlosa  machine 
would  bo  $50. 
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Herring-bom;  Geak  Macuine. 

Motor  ai'mature  

Brake  pulley     

Driving  sheave  

Herring-bone  gear      

Total       

Geahless  Machine. 
Armature,  brake  pulley,  driving  sheave  ... 


13,40() 


2,4.50 


The  increased  kinetic  energy  of  the  geared  machine  is  not 
ilirectly  proportional  to  the  speeds  of  the  motors  employed  in 
the  respective  types,  because  the  ratio  between  the  kinetic 
energies  of  the  driving  sheave,  brake  and  gear  coupled  to  the 
Miotors  is  considerably  less   than  proportionate  .to  the   motor 


Fk;.  10. — Aebanoement  of  Wedqe-clamp  Safety. 


If  the  armatures  only  are  considered,  the  kinetic 
eiiergy  is  more  than  proportional  to  the  speed  because  the 
geared  machine  requires  a  larger  motor  on  account  of  gear' 
losses. 

The  maximum  efficiency  of  a  gearless  traction  elevator  in  a 
New  York  telephone  building,  from  line  to  load,  allowing  for 
all  losses  is  over  71  per  cent. ;  similarly,  the  maximum  effi- 
ciency of  a  complete  elevator  with  herring-bone  gear  machine 
in  the  New  Yale  Club  building,  N.Y.,  is  about  &2  per  cent. 

The  two  charts  (figs.  8  and  9)  show  actual  service  condi- 
tions at  the  Hudson  Terminal  building,  N.Y.,  which  are 
severe  and  varied.  In  order  to  prevent  congestion  in  a  build- 
ing, the  elevators  must  be  capable  of  taking  care  of  at  least 
half  or,  say,  two-thirds  of  all  the  people  in  the  building  dur- 
ing practically  ten  minutes.  High  speeds  must  be  main- 
tained during  rush  hours;  in  this  respect  the  electric  elevator 
has  the  advantage  over  the  hydraulic  elevator,  as  the  latter 
has  its  minimum  speed  when  fully  loaded. 

Fig.  10  illustrates  the  safety  device  usually  employed  until 
recently  on  elevators ;  it  is  the  standard  so-called  wedge  clamp 
safety,  which  clamps  the  rails  for  retarding  and  holding  the 
elevator  car  in  case  of  overspeed  or  free  fall.  Present  practice 
utilises  the  same  principle  of  application  whether  the  safety 
is  actuated  under  conditions  of  excessive  speed  »vith  ropes 
intact  or  during  free  faUing.  \  very  strong  retai'ding  force 
is  required  to  stop  a  free  falling  car,  but  if  this  is  applied  with 
ropes  intact  and  is  excessive  the  passengers  will  get  an  un- 
pleasant shock. 

For  the  above  mentioned  reasons,  it  is  essential,  therefore, 
that  the  safety  should  apply  a  strong  i-etarding  force  in  case 
of  a  free  falling  car  with  ropes  parted,  and  a  light  retarding 
force  in  case  of  overspeed  with  ropes  intact. 

Figs.  11  and  12  show  the  general  features  of  an  electro- 
mechanical elevator  car  safety,  which  embodies  all  of  the 
above  described  requirements.  The  light  retarding  force  is 
obtained  by  means  of  a  helical  steel  spring  forcing  the  wedges 
I>etween  the  rollers  of  the  safety  jaws.  When  the  car  is  in 
service  this  spring  is  held  under  compression  by  means  of  an 
electro-magnet.  The  instant  the  onrrent  in  this  magnet  is 
interrupted,  either  by  the  centrifugal  governor,  safety  switch 
in  car  or  limit  switches  in  the  hatchway  operated  by  the  car 
or  counterweight,  the  light  retarding  force  is  applied. 


The  strong  retarding  force  is  obtained  by  revolving  the 
safety  drum,  thereby  actuating  the  right  and  left-hand  screw, 
which  in  turn  moves  the  wedgej;  and  forces  the  jaws  against 
the  guide  rails.  The  strong  retarding  force  is  definitely  deter- 
mined by  the  number  of  turns  around  the  safety  drum,  which 
vary  in  number  according  to  the  maximmn  load  and  the 
amount  of  the  safety  rope  tension  weight. 

The  releasing  carrier  is  placed  on  the  counterweight  and  will 
therefore  apply  the  strong  retarding  force  of  the  car  safety, 
even  though  the  releasing  carrier  fails  to  release,  due  to 
faulty  adjustment.  The  strong  retarding  force  only  is  applied 
to  the  counterweight  safety. 

Wlicnever  the  current  is  cut  off  from  the  elevator,  the 
electrical  parts  of  the  safety  are  operated,   thereby   applying 


FiQF.  11  AND  12. — Detail  Views  of  Electko-Mechanical 
Safety  applied  to  Cab. 


the  light  retarding  force.  The  mechanical  actuating  parts 
of  the  safety  effecting  the  strong  retarding  force  are  con- 
tinually kept  in  slight  motion  when  the  elevator  is  in  opera- 
tion, due  to  the  ditlerent  stretching  of  the  hoist  and  governor 
ropes.  A  device  of  the  kind  described  has  been  fitted  by  the 
Otis  Co.  to  some  49  elevators  in  the  new  Equitable  Building, 
N.Y.,  with  very  successful  results. 


A    THERMOSTAT    FOR    MODERATE    AND 
HIGH    TEMPERATURES. 


By  J.  L.  HAUGHTON,  M.Sc.  and  D.  HANSON,  M.Sc, 
both  of  the  National  Physical  Laboratory. 

{Abstract  of  paper  read  at  the  Autumn  Meeting  of  the 
Institute  of  Metals.) 

In  the  investigation  of  alloys  with  a  view  to  estabhshing  their 
Uiagram  of  thermal  equilibrium,  it  is  often  necessary  to  main- 
tain the  specimen  at  a  more  or  less  constant  temperature  for 
several  hours,  or  even  days  or  weeks. 

For  low- temperature  work  this  is  a  veiy  simple  matter;  the 
problem,  however,  becomes  much  more  difficult  when  higher 
temperatures  are  required.  Up  to  300  deg.  C,  it  is  poesibki 
to  make  u.se  of  the  differential  expansion  of  metals ;  but  abovo 
that  temperature  oxidation  effects  become  serious  unless  the 
more  cxpen.sive  metals  are  used.    D'Arsonval  has  used  an  air 
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bulb  workiug  into  a  coiTDgatt-J  plute,  sufb  a.s  tluil.  oinijloyo.! 
it]  au  :uu'ioirl  barometei',  tbe  motion  of  the  plate  btnng  iiwii 
to  regulate  the  supply  nl  gas  to  the  furnace.  .  A  similar 
arrangement  is  described  by  Mellor  lor  use  with  an  eleetriu 
turnate,  the  expansion  of  the  air  being  employed  to  break 
a  ciri'uit  through  a  relay  which  switches  oft'  the  main  furnace 
iiij-rent.  Both  these  forms  of  apparatus  .sulfer  seriously  fi'om 
Ihe  fact  that  they  are  not  independejit  of  atmospheric  pres- 
sure, and  they  have  therefore  to  be  adjusted  with  changes  in 
the  barometer. 

Without  being  aware  of  the  exi-stence  of  either  d'Arsouval's 
or  Mellor's  instruments,  the  authors  attempted  to  solve  tlu" 
problem  on  similar  lines.  In  the  first  apparatus  that  they 
constructed,  a  glass  bulb  was  placed  in  the  furnace,  the  bulb 
communicating  with  a  d  tube  containing  mercury.  The  usi^ 
of  glass  necessarily  limits  the  temperature  attainable  to  about 
5(10  deg.  C.,  but  it  was  considered  better  to  experiment  with 
glass  before  iucm'ring  the  expense  of  making  a  silica  apparatus. 

The  tube  from  the  bulb  leads,  tkrough  a  three-way  cock  .\ 
(fig.  1),  to  a  u-tube  containing  mercury.  B.v  means  of  the 
cock  the  tube  can  be  put  into  communication  with  the  u-tube, 
or  with  the  air,  while  the  ti-tube  itself  can  also  be  put  into 
communication  with  the  air,  the  w'ay  to  the  bulb  being,  imder 
these  circumstances,  clased.  Another  three-way  cock  B  serves 
to  connect  the  other  limb  of  the  u-tube  with  the  air  or  with 
a  second  bulb  c,  which  is  kept  at  a  constant  temperature  by 
being  immersed  in  a  "  Tliermos "  flask  filled  with  ice.  A 
platinum  wire  D,  sealed  through  the  wall  of  the  0-tube,  and 
prolonged  downwards  iaside  it,  makes  permanent  connection 
Mith  the  mercury,  while  a  similar  wire  e,  on  the  other  side, 
and  at  a  point  where  the  tube  is  constricted,  makes  contact 
with  the  surfai:e  of  the  mercury  of  the  otlier  limb  as  it  rises 
in  the  tube,  the  contact  being  again  broken  as  it  falls.  The- 
height  of  the  wire  e  and  the  amount  of  mercury  in  the  tube 
are   .so   arranged    that    the    pressure    in    the   furnace-bulb    is 
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.slightly  less  than  atmospheric,  .so  that  .should  a  break  occur 
in  that  bulb  the  current  W(juld  be  switched  off;  a  fall  of 
temperature  being,  in  the  majority  of  cases,  a  lesser  evil  than 
a  rise. 
The  three-way  cocks,  though  not  necessary,  render  the 
•  adjustment  of  the  temperature  a  matter  of  great  ease.  The 
use  of  a  completely  closed  apparatus  overcomes  the  difficulty 
of  barometric  influence,  while  immersing  the  outside  bulb 
in  ice  neutralises  the  effect  of  changes  of  room  temperature. 


til., 
pa.ss 


which  enabled  the  excessive  curieut  to  heat  up  the  formii 
to  a  very  considerable  extent  before  the  latter  operated  the 
mercury  control.  On  rearranging  the  apparatus  so  that  only 
a  <lefimte  amount  of  the  current  was  cut  in  or  out,  leaving 
the  maximum  current  not  very  much  in  excess  of  that  neces- 
sary to  heat  the  furnao'  to  the  required  temperature.,  the 
uniformity  was  greatly  improved,  and  tig.  .'U  shown  the  leuj- 
perature  «-urve  obtained. 

.'\t  this  point  it  occurred  to  the  authors  that  miuli  l.eii,.| 
results  could  be  obtained  by  placing  the  .specimen  ii 
middle  of  the  bulb,  so  that  the  heat  would  have  to 
through  the  air  of  the  bulb  before  reaching  the  spocmien. 
In  this  way  the  lag  of  the  air-bulb  would  be  utilised  to  reduce 
the  fluctuations  of  temijerature  in  tlu^  .specimen,  instead  of 
accentuating' them,  as  in  the  oldei-  form.  For  this  jnir|ios<>  a 
glass  vessel  w-as  made  of  the  form  shown  in  fig.  1.  This  «as 
built  into  an  electric  resistance  furnace,  the  heating  wire 
being  wound  oh  to  asbcistos  paper  wrapixnl  directly  on  the 
glass.  This  form  of  thermostat  gave  the  curve  of  lig.  3b.  it 
will  be  seen  that  the  temiierature  fluctuations  of  the  specimen 
have;  been  reduced  from  about  10  deg.  to  about  4  deg.  C.  J)y 
this  modification. 

.Alterations  were  then  made  in  the  amount  of  resistance  cut 
into  and  out  of  the  furnace  by  the  relay.  This  was  arranged 
.so  that  the  variations  in  cun-ent  caused  by  the  relay  were 
just  amply  large  enough  to  cover  the  range  of  accidental 
variations.  ITiis  produced  a  further  very  considerable  im- 
provement in  the  working  of  the  apparatus.  Finally,  the  tube 
containing  the  sisec'imen  was  plugge<l  with  asbestos  in  front 
of,  and  behind,  the  specimen,  with  the  result  that  the  curve 
shown  in   fig.  3c  was  obtained. 

It  was  hoped  to  replace  the  glass  vessel  by  a  .silica  one,  in 
order  to  enable  work  at  a  high  temperature  to  be  carried  out; 
but  pressure  of  other  and  more  impoit.mt  work  has  made  it 
necessai'y  to  postpone  this  indefinitely.  Dr.  Mellor  found  that 
his  appai'atus  gave  three  times  as  gi'eat  a  variation  at  700 
deg.  as  at  400  deg.  0.,  and  he  attributes  this  to  the  greater 
effects  of  lag  at  high  than  at  low  temperature.  In  the  present 
form  of  apparatus  this  difficulty  should  be  completely  over- 
come. 

It  was  always  found  that  when  a  new  bulb  was  put  into 
the  fiu'nace  the  temperature  was  inclined  to  rise  for  a  few 
weeks.  For  a  day  or  two  the  rise  was  quite  rapid — of  the 
order  of  5  or  10  deg.  C.  per  day.  This  gradually  fell  off,  and 
eventually  the  temperature  steadied  down.  This  conduct  was 
all  the  more  remarkable  inasmuch  as  the  apparatus  was  work- 
ing under  a  slightly  reduced  pressure,  and  yet  a  rise  of  tem- 
perature could  only  be  produced  by  a  further  reduction  of 
the  pressure.  There  is  little  doubt  that  "this  elfect  is  caused 
by  the  ageing  of  the  glass,  which  would  be  fairly  rapid  at  the 
temperature  at  which  the  thermostat  was  working.  Tlie 
])henomenon  is  indeed  identical  with  the  ageing  of  mercuiy 
thermometers. 
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pulls  a  fork  into  or  out  ol  two  nierciny-cUps,  The  whole 
iipparaluB  (furnnc«,  relay,'  etc.)  is  run  off  a  l(K)-volt  circuit 
As  firnt  «<'t  up  the  relay  controlled  the  wliohi  current  to  the 
furnace— a  current  far  in  cxc<ihh  of  that  necessarv  to  give  tlio 
required  t(!iMi)erHture.  With  thig  arrangemrnt  tlie  apparatus 
worked  very  badly,  the  teinporaturo  "  hunting  "  over  a  range 
of  about  TiO  drg.  0.  'Hiis  wii.s  donbtlcss  due  (<>  thi^  larg(5 
tberuiul    lag   between    the  furnace   walls  and    the    air-bulb, 


Electrically-driren  Doiigli  Hixer. 

The  Swedish  General  Electric,  Ltd.,  of  Canada  House, 
Kingsway,  W.C,  are  the  sole  agents  for  the  Century  motors,  which 
they  stock. 

I  ,The  accompanying  figure  shows  a  "Century"  TJh.p.  gingle- 
phase  repulsion  induction  motor,  coupled  through  spur 
gearing  to  a  heavy  doug;h  mixer.  The  application  of  single- 
phase,  alternating-current  motors  to  machines  requiring  a  heavy 


l"li;.    1.— CENTUBV  SlNULB-IMIASi:    MiilOU    OUIVI.SI 
l)OUOH    MiXKK, 


1 


ularting  torqiic  in  the  cane  of  iimall  niotorB  hag  uxually  involved 
the  fitting  of  Ioobc  puUcyH,  friotion  olutchos  or  similar  unloading 
devioei,  all  of  which  arc  open  to  the  objection  that  I  hey  are 
expensive  to  inBtall  and  maintain.  Century  motors  can  exert  a 
starting  torque  e<|ual   tu  about  2 Himo  the  running  torque,  and 
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consequently,  a  machine  taking,  say,  1  n.P.  to  etart  it.  and  i  h.p. 
to  run  it,  can  be  adequately  driven  bv  a  J-H  P.  Century  motor. 

The  Century  Co-  have  recently  introduced  a  completely  new 
series  of  fractional  h.p.  motors,  known  aa  Type  M,  for  all  fre- 
qnenoies  from  25  cycles  to  60  cycles,  and  in  sizes  varying  between 
,\,  H.p.  and  i  H.p.  They  have  the  same  characteristics  ast  Type  I' 
motors,  which  have  already  been  sold  on  this  market  for  over 
1(1  years. 

A  Magneto  Tor  I2-Cjltnder  En^ine^s. 

The  introduction  of  the  12-cylinder  engine  has  brought  in  its 
train  the  Dixie  12-cylinder  magneto,  which  is  said  to  be  the  first 
practical  commercial  12-cylinder  magneto  to  be  offered  having  a 
single  unit  distributor.  It  is  to  be  known  as  the  "Dixie  120,"  and 
in  construction  it  follows  closely  that  of  the  "  Dixie  40."  There  is 
no  rotating  wire-wound  armature,  and  the  usual  high-preesure 
collector,  with  its  attendant  brushes,  is  eliminated. 


distributing  finger  attached  to  the  distributor  gear,  thereby  elimin* 
ating  all  double  distributor  blocks,  or  the  necessity  for  complicated 
brushes  or  other  mechanism  in  the  high-preesure  circuit  between 
the  distributor  and  the  generating  windings. 

The  bleaker  contacts  operate  at  12.cylinder  engine  speeds  in 
excess  of  30U  times  per  second,  the  vibrations  of  the  breaker  arm 
exceeding  in  speed  the  vibrations  of  the  middle  C  string  in  a  piano  ; 
in  fact,  the  magneto,  when  running  at  maximum  speed,  gives  a 
clear  musical  note.  The  magneto  produces  four  sparks  per  revolu- 
tion, and  is  geared  to  the  engine  I J  times  engine  speed  ;  1/y  an 
ingenious  device,  practically  any  degree  of  advance  or  retard  is 
accomplished,  the  intensity  of  the  spark  being  the  same  at  either 
advance  or  retard  for  any  given  engine  speed. 

Owing  to  the  fact  that  the  ''  Dixie  120  "  has  no  rotating  wire- 
wound  armature,  or  other  parts  that  would  not  stand  up 
under  excessive  speed,  the  Dixie  may  be  di  Tea  at  a  speed  of 
5,000    B.p.M.    indefinitely,    at    which    speed    20,000    sparks    per 


Figs.  2  and  3. — Views  of  Di.kie  12-Cylinder  Magneto,  Showing  Distribdtok,  and  Complete  Machine. 


The  distributor,  as  shown  in  the  accompanying  views,  figs.  2  and 
3,  is  no  larger  in  diameter  than  the  usual  4-cy Under  distributor.  It 
has,  however,  two  rows  of  contacts,  six  contacts  in  a  row,  and 
the  spark-plug  cables  are  connected  to  these  contacts  by  means  of 
the  usual  outside  terminals.  Travelling  round  and  wiping  over 
each  row  of  contacts  is  a  separate  brush,  and  connected  to  each  of 
these  brushes  is  an  auxiliary  brush,  so  arranged  that  the  high- 
pressnre  circuit  is  connected  first  to  one  travelling  brush  and  then 
to  the  other.  At  no  time  are  both  brushes  alive,  and,  consequently, 
the  separation  of  the  various  contacts  in  the  distributor  is  main- 
tained at  such  a  value  that  jumping  and  misfiring  are  prevented. 


I 


minute  are  produced,  and  these  are  in  perfect  synchronism,  and  of 
the  same  intensity  at  any  given  engine  speed  with  the  magneto  to 
full  advance  or  retard,  over  a  spark  range,  usually  of  40°  to  00'. 
A  12-cylinder  four-cycle  motor  fires  six  cylinders  per  revolution  of 
the  crank  shaft,  and  sometimes  reaches  a  speed  of  3,000  e.p.m.  ;  hence 
the  interrupter  must  function  at  the  rate  of  300  times  per  second. 
The  difficulty  of  overcoming  the  inertia  of  a  breaker  mechanism 
which  must  operate  at  such  a  tremendous  number  of  current 
ruptures  per  second  has  caused  the  designers  of  the  "  Dixie  120  " 
to  double  the  number  of  working  parts,  this  halving  the  number 
of  movements  of  each  part.  A  pair  of  Ijreaker  bars  is  used,  one 
superposed  on  the  other,  and  acting  independently,  the  motion 
being  transmitted  by  a  double  cam  side  by  side  with  the  rotor 
shaft,  with  the  cam  faces  acting  alternately  first  on  one  and  then 
on  the  other  bar,  rupturing  the  primary  current  delivered  to  a 
common  "anvil"  containing  two  independently  adjustable 
platinum-pointed  screws. 

The  sale  of  the  "  Dixie  120  "  in  Europe  is  controlled  by  the 
Amebican  Supplies  Co.,  Lth.,  of  li;2.  Great  Portland  Street, 
London,  W. 

Ediswan  Lighting  Fittings. 

The  Edison  &  Swan  United  Electric  Light  Co.,  Ltd., 
Bonder's  End,  Msx.,  has  issued  a  new  finely-illustrated  catalogue  of 
Ediswan  electric  light  fittings.  Since  the  issue  of  its  last  list  the 
company   has  had  a  largely  increased  turnover  in  fancy  fittings, 


Fig.  4.— Ediswan  Semi-Indirect  Lighting  Fitting. 

The  two  rotating  brushes  in  the  distributor  carry  the  same  polarity, 
and  therefore  there  is  no  tendency  for  a  breakdown  to  occur 
between  them. 

From  the  foregoing  it  will  be  seen  that  in  this  12-cylinder  dis- 
tributor there  are  four  rotating  brnshes  carried  on  a  single  movable 


Fio.  5. — Thebe-Light  Ediswan  Ceiling  Fitting. 

and  has  therefore  decided  to  keep  a  larger  assortment  of  stock 
designs.  These  are  excellently  shown  in  the  catalogue  now  before 
us,  which  consists  of  more  than  180  pages  of  art  paper,  and  con- 
tains getting  on  for  500  illustrations.  The  contents  are  well 
arranged,  the  illustrations  well  executed  and  conveniently  indexed 
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both  as  to  scctiona  and  numerically.  The  book  is  the  best  Ediswan 
catalogue  that  we  have  seen  for  many  a  day,  and  no  doubt  it  will 
bring  its  reward. 

The  fittings,  which  coyer  a  wide  range,  are  clasBified  under 
raripuB  headings,  such  aa  pendants,  brackets,  ceiling  fittings,  elec- 
ttoliers,  standards,  lanterns,  semi-indirect  fittings,  A:e.  All  of  the 
designs  shown  can  be  seen  at  either  of  the  company's  London 
showrooms  (123/12,'),  Queen  Victoria  Street,  B.C.,  and  71,  Victoria 
Street,  S,W.),  and  for  the  convenience  of  contractors  and  others 
there  is  a  number  of  introduction  slips  for  clients  to  present  at 
those  showrooms,  included  at  the  end  of  the  book.  Selections  of 
the  fittings  may  also  be  seen  at  the  branch  depots. 

We  select  for  illustration  a  couple  of  typical  examples  of  fittings 
shown  in  the  catalogue,  fig.  i  being  representative  of  the  semi- 
indirect  lighting  section,  and  fig.  r.  a  three-light  ceiling  fitting, 
iu  polished  brass  with  crystal  cut  glasf. 

Motor  Control  Panel. 

The  British  Thouson-Hou.ston  Co.,  Ltd,,  Rugby,  has  developed 
a  series  of  n.c.  motor  control  panels,  aa  shown  in  fig  therewith, 
consisting  of  a  sheet  steel  base  carrjing  a  starting  rheostat  and  a 
switch  fuse  (shown  open),  the  whole  complying  with  the  Home 
Office  rules  for  the  use  of  electricity  in  factories  ;  there  are  no 
exposed  live  parts,  and  neither  the  starter  nor  the  switch  fuse  can 
can  be  left  in  partial  contact. 


Fig 


B.T.H.  Motor  Conteol  Panei. 


These  panels  are  made  for  motors  up  to  7  J  h.p,  on  circuits  between 
100  and  550  volts.  The  fuses  are  of  the  "  bomb  '  type.  The  panels 
are  described  in  Price  List  No,  :t,260. 

Lighting  of  Wkut  Airica.n  Housb,— Messes.  E.  P.  Allam 
AND  Co.  inform  us  that  the  whole  of  the  wiring  inrtallation  at 
West  African  House  was  carried  out  by  them,  and  all  the  "  Eye- 
Rest  "  fittings  were  fixed  by  them  ;  while  in  small  rooms  the  lights 
are,  as  stated  by  us  last  week,  controlled  by  a  single  switch,  in  the 
larger  room  the  lighting  points  are  grouped  under  the  control  of 
two  or  more  awitchei". 


LEGAL. 

WOBKMEN'8  COMPENHATION   CLAIMS, 

An  unsncceesfDl  claim  under  the  Workmen's  Compensation  Act 
wan  brought  at  the  Warrington  County  Conrt  on  the  7th  inst.  by 
Sydney  Uodle.  17,  of  Warrington,  against  the  St,  Helens  Cable  and 
Rubber  Co.,  Ltd.  He  claimed  for  the  loss  of  his  left  hand  an  the 
teanlt  of  an  accident  which  occurred  at  the  respondents'  works  on 
April  26th  last. 

On  April  Cth  Hodle  was  engagod  by  the  firm  at  a  wage  of  one 
guinea  per  week,  with  a  war  bonus  of  lOs,  per  month,  to  do  what- 
ever was  required  of  him.       On  the  26th  of  the  month  he  got  hit 


hand  caught  iu  a  mixing  machine,  and  the  limb  was  so  severely 
injured  that  it  was  necessary  to  amputate  it.  The  point  at  issue 
was  as  to  whether  or  no  the  accident  arose  out  of,  and  in  the  course 
of,  his  employment.  For  the  applicant  it  was  co;ntended  that  he 
went  to  the  mixing  machine  for  the  purposes,  and  for  the  benefit, 
of  his  employers,  and  that  he  was  not  acting  outside  his  duty.  On 
the  other  hand,  the  respondents'  legal  representative  argued  that 
on  the  applicant's  own  admission  he  was  engaged  to  do  whatever 
work  was  required  of  him,  and  that,  inasmuch  as  the  work  of 
feeding  the  mixing  machine  was  skilled  and  was  not  found  for 
him,  it  was  evident  that  he  was  doing  something  he  had  no  right 
to  do. 

This  contention  was  upheld  by  Judge  J.  Scott  Fox,  K,C.,  who 
found  that  the  applicant  had  not  made  out  his  case,  and  who 
accordingly  gave  judgment  for  respondents,  with  costs  on  Scale  B. 


In  the  Bow  County  Court,  on  Friday  last,  before  his  Hon.  Judge 
Smyly,  K.C,  sitting  with  Dr.  Bate,  as  Medical  Referee,  an  applica- 
tion was  made  under  the  Workmen's  Compensation  Act,  by  David 
James  Drury,  of  Oxford  Street,  Stratford,  an  electrician's 
labourer,  for  the  continuation  of  an  award  against  the  Charing 
Cross,  West  End  and  City  Electricity  Supply  Co.  It  appeared  that 
on  February  18th  the  applicant  fell  from  a  boiler,  a  distance  of 
22  ft.,  and  broke  his  shoulder  blade,  besides  sustaining  other  in  juries. 
He  was  treated  for  a  long  time  at  the  West  Ham  HospitaJ,  and 
had  attended  there  only  the  previous  day.  The  applicant  admitted 
that  he  had  been  offered  work  by  the  company,  but  was  quite 
unable  to  do  it.  He  was  quite  a  nimble  fellow  before  the  accident, 
but  to  show  how  bad  he  had  become  he  was  refused  for  the  Army 
as  being  quite  unfit.  Dr.  Howitt,  for  the  respondents,  said  the 
setting  of  the  fractured  collar  bone  had  been  very  badly  done,  but 
it  did  not  prevent  free  play  for  the  shoulder.  He  considered  the 
man  quite  fit  to  do  his  work.  The  respondents  paid  compensation 
up  to  July  and  then  ceased,  and  he  considered  the  man  could  have 
worked  after  that  had  he  liked  to  do  so.  Judge  Smyly  decided  that 
the  man  was  now  fit  for  work,  and  as  the  respondents  had  paid  in 
a  sum  up  to  October  0th,  he  entered  judgment  for  the  respondents, 
with  costs. 


Unobscdred  Lighting, 


At  Wallasey  Police  Conrt  on  October  6th  Henry  Weissenberg,  of 
North  Drive,  New  Brighton,  was  summoned  for  having  unobscured 
lights  in  his  house  visible  from  the  sea,  on  September  21st,  It 
was  stated  by  Arthur  Lodge,  of  New  Brighton,  that  on  the  evening 
of  the  21st  ult,  he  saw  an  intermittent  exhibition  of  electric 
lights  from  the  kitchen  of  the  defendant's  house.  He  last  saw  the 
light  about  S.30  p.m.,  and  informed  the  police.  Defendant  said 
he  had  been  in  England  40  years,  and  had  lived  at  New  Brighton 
for  25  years.  There  were  two  lights  in  the  kitchen  of  his  resi- 
dence each  of  16  c.p.  He  was  ignorant  of  the  light  being  visible 
at  the  time,  but  had  ascertained  that  the  cook  had  opened  the 
fanlight  and  the  wind  caused  the  blind  to  wobble,  and  every  time 
the  blind  wobbled  the  light  was  brought  to  view.  A  fine  of  £1,0 
was  imposed. 


What  is  Serious  and  Wilful  Misconddct  ? 
In  the  City  of  London  Court,  on  Monday,  a  case  under  the  Work- 
men's Compensation  Act  was  heard,  in  which  WUliam  James 
Vasse,  an  electrical  fitter,  made  a  claim  against  the  British 
Thomson-Houston  Co.,  Ltd.,  to  recover  compensation  for  injaries 
sustained  whUe  working  for  them. 

Mr.  J.  Scott  Duckehs,  for  the  plaintiff,  said  the  only  difficulty 
was  the  defence  which  had  been  raised  by  the  defendants  that  the 
plaintiff  had  been  guilty  of  wilful  and  serious  misconduct,  and 
whether  the  accident  arose  out  of,  and  in  the  course  of,  the  employ- 
ment. The  plaintiff  was  wt)rking  on  July  20th  for  the  defendants 
at  the  Twickenham  and  Teddington  electric  supply  station. 
While  doing  some  work  there  he  received  a  shock  at  3,000  volts, 
and  was  very  severely  burned  on  the  arm.  He  had  recovered,  and 
he  had  got  back  to  work  after  1 1  weeks  incapacity.  All  he  was 
claiming  was  £  1 1  compensation  for  1 1  weeks  at  £  1  a  week, 
although  he  was  earning  over  jt  4  a  week.  He  was  only  entitled  to 
£1  a  week.     There  was  no  question  of  future  liability. 

Mr.  Ralph  Tho.mas,  defendants'  counsel,  stated  that  so  far  as 
period  of  incapacity  was  concerned,  there  was  only  a  question  about 
one  week,  and,  therefore,  the  defendants  were  agreeing  the  period 
at  1 1  weeks.  He  did  not  admit  the  plaintiff's  estimate  of  £4  as 
being  his  average  weekly  earnings.  The  only  questions  for  the 
Court  were  those  indicated  by  Mr.  Duokers 

The  plaintiff  was  called,  and  he  said  he  was  i«ent  to  Twickenham 
to  finish  a  job.  He  had  to  finish  putting  up  an  earth  strip  for 
earthing  current.  Defendants'  foreman,  McLean,  gave  him  his 
instructions.  He  had  to  fix  a  nut  on  a  bolt,  and  he  hnd  to  fix  the 
end  of  the  earth  strip  in  a  cell.  The  bolt  was  fixed  inside  the 
cell.  There  were  two  switches,  and  he  had  to  get  in 
between  them.  The  bolt  was  between  the  two  switches.  He 
thought  his  hand  must  have  l)een  drawn  towards  one  of  the 
switches  because  he  did  not  know  much  else  until  the  accident 
happened.  He  received  a  shook  from  one  of  the  switches,  and  as 
a  result  of  that  ho  hod  to  give  up  work  for  1 1  weeks.  Seeing 
that  the  current  was  at  :1.000  volts  he  did  not  know  how  it  was 
that  he  was  not  killed.  Ho  was  all  right  now.  In  cross-examina- 
tion, witness  said  he  hod  been  12  to  14  years  as  an  cleotrioal  fitter, 
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and  knew  all  about  live  switches  with  currents  at  3,000  volts, 
and  of  their  danger.  In  fact,  he  was  warned  abont  the  danger 
before  he  began  the  job  in  question.  The  accident  occurred  on 
Tuesday,  July  I'Oth.  On  the  previous  Saturday  he  started  the 
work.  In  re-examination,  witness  said  that  workiog  with  high 
voltages  was  very  dangerous.  He  was  accustomed  to  keep  his 
hand  off  switches,  but  in  the  present  instance  he  got  it  too  near. 
There  was  no  wilful  misconduct  on  his  part,  and  he  had  not 
gained  anything  by  doing  it.     Oq  the  contrary,  he  had  lost. 

For  the  defence,  Campbell  McLean,  defendants'  foreman,  said 
he  had  occupied  that  position  for  two  years.  He  had  been  with 
the  defendants  for  12  years,  doing  electrical  engineering  work. 
The  plaintiff  had  to  attach  a  copper  earth  strip  to  a 
cubicle  which  contained  switches  at  3,000  volts,  which 
was  quite  enough  to  kill  a  man.  If  he  only  just  touched  he 
might  escape  as  the  plaintiff  had  done.  On  the  Saturday  when 
he  told  the  plaintiff  to  do  the  job  in  question  the  current  was 
turned  off  and  the  cell  made  dead,  because  the  plaintiff  had  to  go 
into  the  cell  to  do  the  work.  Everything  was  all  right  on  the 
Saturday  therefore,  and  it  was  made  so  that  the  plaintiff  could  not 
injure  himself  unless  he  tried.  When  the  job  was  finished  plaintiff 
iovited  him  to  have  a  look  at  it,  which  he  did,  and  he  said  that  it 
was  all  right,  with  the  exception  that  he  was  to  beat  back  a  bulge 
into  the  wall  with  a  hammer.  He  told  the  plaintiff  to  be  very 
careful,  as  everything  was  alive  on  the  Tuesday.  Plaintiff  said  he 
would  be.  It  was  necessary  for  the  plaintiff  to  get  near  the 
switches,  but  not  to  get  inside  the  cell  by  any  means. 

JCDGE  Eentoul  asked  for  a  little  fuller  explanation  of  what 
the  plaintiff  had  to  do,  and  later  he  said  he  knew  that  people  like  the 
plaintiff  took  risks  which  no  other  meu  would  dream  of  taking 
at  all. 

In  cross-examination,  Witkess  said  he  could  not  say  that  it  was 
very  silly  of  the  plaintiff  to  have  done  what  he  did,  because  it 
depended  on  whether  he  had  been  doing  high-tension  work.  It 
might  be  that  the  plaintiff  had  only  worked  where  the  current 
was  at  500  volts,  whereas  defendants  had  11,000  volts.  He 
specifically  told  the  plaintiff  of  the  danger.  It  was  quite  right 
for  the  plaintiff  to  put  the  bolt  in  where  he  did,  and  it  was  neces- 
sary for  it  to  be  screwed  up  with  the  nut.  Screwing  it  alone  would 
not  take  away  the  bulge,  and  the  hammer  was  the  only  thing  to 
use.  He  thought  it  was  much  too  dangerous  for  a  man  to  put  his 
hand  within  3  in.  of  the  switch.  Witness  would  not  go  within 
6  in.  He  did  not  suggest  that  the  plaintiff  put  his  hand  in  on 
purpose.  He  did  not  think  that  was  at  aU  likely,  or  he  would  be 
preparing  to  commit  suicide.  The  job  would  not  have  been  in 
working  order  without  the  nut  attached  to  the  bolt.  If  he  had 
known  the  plaintiff  was  going  to  do  what  he  did  on  Tuesday 
witness  would  have  had  the  cell  isolated. 

Thomas  Collett,  electrical  engineer  in  the  defendants'  service, 
said  he  was  in  charge  of  the  work  in  question,  and  that  he  warned 
the  plaintiff  of  the  danger  of  going  into  one  of  the  cells  while  it 
was  alive. 

Ctbil  Wilstead,  electrical  wireman  in  the  service  of  the 
defendants,  said  he  heard  plaintiff  warned  of  the  danger. 

Mr.  Thomas  urged  that  the  plaintiff  had  backed  his  opinion 
against  the  experience  of  the  defendants'  electricians,  and  so 
received  his  damage. 

Me.  Dcckebs  pointed  out  that  the  onus  of  proving  wilful  and 
serious  misconduct  was  on  the  employers,  and  he  urged  that  that 
had  not  been  done.  If  there  had  been  a  regulation  that  under  no 
circumstances-  was  the  plaintiff  to  put  his  hand  inside  the  cell  he 
would  have  been  liable  to  prosecution  for  disobedience,  and  he 
would  have  had  no  case  in  that  Court,  but  that  was  not  done. 

Judge  Rentoul  said  the  plaintiff  knew  on  Saturday  that  the 
cell  was  rendered  dead,  and  the  motive  of  that  was  to  make  the 
work  safe. 

Mb.  Duckeks  urged  that  men  might  have  accidents  of  that  sort 
in  electrical  works  however  careful  they  were.  The  present  was 
an  accident  for  which  the  employer  was  responsible  under  the 
Workmen's  Compensation  Act.  There  was  no  misconduct  on  the 
plaintiff's  part,  and  an  accident  had  arisen  out  of,  and  in  the  course 
of,  the  employment.  It  was  necessary  for  the  Court  to  hold  that 
the  plaintiff  deliberately  ran  into  the  risk,  and  that  he  appreciated 
it,  i  E  he  was  not  to  recover. 

Judge  Rentoul  :  Plaintiff  did  a  dangerous  thing  thinking  it 
would  not  be  dangerous. 

Mb.  Duckeks  ;  It  is  not  suggested  he  was  trying  to  commit 
suicide.  Mr.  Dockers  urged  that  the  accident  was  touching  the 
wire,  but  wilful  misconduct  would  be  putting  his  hand  in  a  place 
whera  he  ought  not  to  have  put  it.  If  the  Workmen's  Compen- 
sation Act  was  of  any  use  to  electricians  and  electrical  fitters  it 
would  be  necessary  for  the  plaintiff  to  recover. 

Judge  Rentoul  ;  He  was  doing  what  he  was  desired  not  to  do, 
putting  in  this  screw  ;  if  he  had  been  injured  in  hammering,  having 
been  told  to  hammer,  there  would  have  been  no  defence. 

The  Plaintiff  was  recalled,  and  said  that  McLean  had  evi- 
dently got  a  bad  memory. 

Judge  Rentoul  thought  there  must  be  judgment  for  the 
defendants,  and  he  thought  there  was  serious  and  wilful  mis- 
conduct. Consequently  it  was  not  necessary  for  him  to  go  into 
the  other  question  about  scope  of  employment.  He  also  gave  the 
defendants  their  costs. 

Mb.  Duckers  said  the  case  was  one  of  very  great  importance 
to  the  electrical  world,  and  the  plaintiff,  who  was  supported  by 
his  Union,  might  perhaps  wish  to  take  the  opinion  of  the  Court 
of  Appeal.  If  that  were  done,  and  if  he  were  successful,  he  asked 
that  certain  medical  costs  should  be  allowed. 
The  Judge  concurred. 

Mb.  Duckebs  said  the  plaintiff  was  a  member  of  his  I'pion,  who 
might  decide  to  support  him  in  his  appeal. 


Munitions  Cases. 
At  a  sitting  of  the  Oldham  Munitions  Tribunal,  last  week,  Wm. 
Baron,  of  Middleton,  a  turner  employed  by  the  B.T.H.  Co.,  Ltd., 
mads  a  statement  of  complaint  that  his  certificate  had  been 
unreasonably  withheld  by  his  employers.  He  had  left  the  works, 
as  he  desired  to  get  back  to  Oldham,  but  the  firm  had  refused  to 
give  him  a  certificate.  Baron  said  he  would  rather  be  on  muni- 
tions work  at  Oldham  than  at  Rugby.  Mr.  W.  Sellars  (Chairman) 
Slid  that  was  not  a  reasonable  excuse.  Baron  ought  to  have  made 
application  to  the  Rugby  Munitions  Tribunal,  and  not  have  left 
hU  work  until  he  had  got  his  certificate.  Baron  said  he  had  been 
ill,  and  was  not  fit  to  continue.  A  communication  from  the  B.T.H. 
Co.  was  put  in,  in  which  the  firm  stated  that  they  were  short  of 
men,  and  could  not  see  their  way  to  grant  the  certificate.  Mr. 
Sellars  refused  to  grant  a  certificate. 

In  another  case  at  the  same  Court,  Messrs.  Ferranti,  Ltd,, 
complained  that  (ieorge  H.  Unsworth,  driller,  of  82,  Lord 
Lane,  Failsworth,  had  infringed  the  rule  that  no  person 
should  be  the  worse  for  liquor  in  the  establishment,  or  bring  in 
intoxicating  liquor,  and  another  rule  that  no  person  should  refuse 
to  obey  the  lawful  orders  of  any  person  having  authority  over  him. 
It  was  stated  that  the  man  had  attended  at  the  works  under  the 
influence  of  drink.  As  to  the  second  rule,  it  was  stated  that  the 
man  was  not  in  a  proper  state  to  do  his  work,  and  could  not  obey 
orders,  but  the  Chairman  observed  that  that  would  not  do,  the 
man  not  having  refured  to  work.  This  part  of  the  complaint  was 
then  dropped,  and,  the  representative  of  the  firm  stating  that  they 
did  not  want  a  heavy  penalty,  but  would  be  satisfied  with  a  warn- 
ing, Unsworth  was  fined  only  58. 

Before  the  London  Munitions  Court  at  Caxton  Hall,  on  October 
4th,  a  workman  named  Jonathan  Peel  was,  on  the  complaint  of 
Messrs.  Vickers,  Ltd.,  fined  £2  for  cutting  an  electric  lead  connect- 
ing a  grinding  machine,  with  intent  to  hinder  the  progress  of 
certain  work. 


PHn-:Ni.x  Telephone  Co.  Fined. 

At  Bow  Street  Police  Court,  on  October  8th,  the  Phoenix  Tele- 
phone and  Electrical  Works.  Cricklewood  Lane,  was  summoned 
before  Mr.  Graham  Campbell  for  unlawfully  failing  to  send  in 
writing  to  the  Public  Trustee  particulars  of  shares  and  stock  of  the 
company  held  by,  and  for,  the  benefit  of  enemies.  According  to 
the  report  of  the  matter  in  the  Financial  Times,  Mr.  Travers 
Humphreys  appeared  on  behalf  of  the  Director  of  Public  Prosecu- 
tions, and  said  that  the  proceedings  were  taken  under  the  Trading 
with  the  Enemy  Amendment  Act.  The  requirements  of  the  Act 
were  published,  and  proceedings  which  had  been  taken  under  it 
at  Bow  Street  Police  Court  had  been  published  in  the  newspapers. 
It  would  be  difficult,  therefore,  to  accept  as  a  defence,  or  even  a 
plea  for  the  mitigation  of  a  penalty,  that  companies  did  not  know 
the  law  on  the  subject.  The  Phuuix  Telephone  and  Electrical 
Works  had  a  capital  of  8,284  preference  shares  of  £1  each  and  2,757 
ordinary  shares  of  Is.  each.  Four  shareholders  in  the  com- 
pany residing  in  Germany  held  1,284  preference  shares  and 
426  ordinary  shares.  No  notice  of  this  was  sent  to  the  Public 
Trustee,  but  he  became  aware  of  the  fact  through  the 
returns  of  the  company  made  at  Somerset  House.  When  Mr. 
Oppenheimer,  the  managing  director,  was  spoken  to  on  the  subject, 
he  stated  that  no  dividends  had  been  paid  to  enemy  shareholders, 
and  eventually  a  full  return  was  made  to  the  Public  Trustee.  Mr. 
Travers  Humphreys  proceeded  to  state  that  the  case  was  not  put 
forward  as  one  in  which  the  company  or  the  officials  had  delibe- 
rately desired  to  conceal  from  the  authorities  that  they  had 
enemy  shareholders.  He  also  wished  to  point  out  that  although 
the  returns  made  to  Somerset  House  disclosed  the  names  of  enemy 
shareholders,  they  did  not  comply  with  the  Act,  the  object  of 
which  was  to  enable  the  Public  Trustee  to  see  that  no  moneys  were 
paid  to  those  persons. 

Mb.  Walter  Fbajipton,  who  appeared  for  the  defendants,  said 
that  they  were  now  solely  occupied  in  executing  Government 
contracts.  Before  the  war  they  had  purchased  certain  machinery 
and  materials  from  Germany,  and  their  customers  there  had  accepted 
part  payment  in  shares. 

The  Magistrate  said  he  must  impose  a  substantial  penalty  as  a 
warning  to  others,  and  imposed  fines  and  costs  amounting  to 
£18.>  10s. 


Baldock's  Telegbaph  Instbuments  Co.,  Ltd.,  r.  British 
Telegraph  Instruments  Co  ,  Ltd. 
In  the  Chancery   Division,  on  Tuesday,  a  motion  in  this  matter 
came  before  Mr.  Justice  Sargant. 

Me.  Whitmobe  Eichaeds,  on  behalf  of  the  plaintiff  company, 
moved  for  an  injunction  to  restrain  the  defendant  company  from 
presenting  a  petition  to  wind  up  the  plaintiff  company.  In  reply 
to  his  Lordship,  counsel  said  the  defendant  company  were  not 
represented  that  day,  but  a  letter  had  been  received  from  the 
solicitors  for  the  company  suggesting  that  the  motion  should  be 
treated  as  the  trial  of  the  action.  The  solicitors  had  not,  however, 
instructed  counsel. 

His  LORPSHir  said,  on  the  production  of  a  consent  brief  on 
behalf  of  the  defendant  company,  he  would  make  the  r.r  jiat-tr 
injunction  which  he  made  on  Friday  perpetual. 

Mr.  Richards  said  the  terms  of  the  injunction  would  be  to 
restrain  the  defendant  company  from  presenting  a  patition  to 
wind  up  the  plaintiff  company,  or  from  taking  any  proceedings  to 
wind  up  the  company  in  respect  of  an  alleged  debt  of  £15.i. 
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BUSINESS   NOTES. 


Social.— The  engineers  of  the  St.  Helens  CAishK  and 
RouBEB  ('o.  held  a  social  at  the  Royal  Oak  Hotel,  Warrintfton,  a 
few  days  ago.     Mr.  Seymour,  the  works  manager,  presided. 


Bankruptcy      Proceediiijas.  —  Arthur      Faraday 

Hawdon,  of  "  Vetholm,"  Elmfield  Gardens,  Gosforth,  Northumber- 
land, electrical  engineer. — At  Newcastle-on-Tyne  Bankruptcy 
Court  on  the  7th  inst.,  this  bankrupt  came  up  for  his  first  public 
examination.  The  statement  of  affairs  showed  liabilities  expected 
to  rank  of  £546,  and  assets  estimated  at  £.'')2.  The  debtor  attri- 
buted his  failure  to  Motor  Ignitionisms,  Ltd.,  of  which  he  was 
managing  director,  going-  into  liquidation.  The  debtor  commenced 
business  in  1905,  in  Newcaatle-on-Tyne,  in  partnership  with 
another  person,  under  the  title  of  Hawdon,  Oliver  &  Co.  The 
capital  amounted  to  £40  borrowed  by  the  debtor,  which  had  not 
been  paid.  The  partnership  was  dissolved  in  1 907,  when  debtor 
paid  his  partner  £20  for  his  share  of  the  capital,  and  continued 
the  business  under  the  style  Motor  Ignitionisms  Co.  In  December, 
1909,  the  company  was  registered  under  the  style  of  the  Motor 
Ignitionisms,  Ltd.,  with  a  nominal  capital  of  £1,000,  in  £1  shares, 
which  was  afterwards  increased  to  £2,000,  and  the  debtor  received 
.500  shares  for  his  business,  the  company  undertaking  to  pay  the 
trade  liabilities  but  not  his  private  liabilities.  In  1913,  the  debtor 
and  his  wife  began  trading  under  the  style  of  "  A.  Faraday  Hawdon 
and  Co.,"  at  Newcastle-on-Tyne,  without  capital,  for  the  purpose 
of  making  portable  inspection  lamps,  and  in  May,  1915,  a  company 
was  formed  named  Mice,  Ltd.,  with  a  nominal  capital  of  £500  in 
£1  shares,  for  the  purpose  of  acquiring  the  business.  On 
February  10th,  VMn,  £307  was  due  to  debtor  from  Motor  Igni- 
tionisms, and  he  received  £196  on  account,  and  debtor  and  his 
wife,  who  were  trading  as  A.  Faraday  Hawdon  A:  Co.,  paid  the 
company  £196,  which  included  £165  from  machinery  and  fittings. 
The  hearing  was  adjourned. 

GODFRET,  Herbert  J.,  electrical  engineer.  Tooting. — Trustee 
released  September  23rd. 

Catalog-lies  and  Lists. — Messrs.  Drake  &  (Iorham, 

Ltd.,  1,  Felix  Street,  Westminster  Bridge  Road,  London,  S.E. — 
Two  new  illustrated  and  clearly  priced  pamphlets.  No.  237 
(H  pp.)  brings  together  most  conveniently  particulars  and  prices 
of  Bastian,  Belling,  Quead,  Ferranti,  Falco,  and  Jackson  electric 
fires,  also  lamp  radiators,  and  the  "D.G."  electric  radiator. 
No.  236  (16  pp.)  is  devoted  to  tungsten  tmd  tantalum  lamps  and 
lanterns.  Prices  are  tabulated  of  11  different  makes  of  one- watt 
lamps  and  various  designs  of  lanterns  for  these  lamps,  including 
a  new  range  for  smaller-sized  lamps,  also  fittings  and  lanterns 
for  half-watt  lamps  ;  three  pages  are  devoted  to  Holophane 
reflectors. 

Messes.  F.  Hdsband,  Ltd  ,  Craven  House.  Kingsway,  London, 
W.C. — 16-page  catalogue  of  "  Quead  "  electric  fires. 

Messrs.  Johnson  &  Phillips,  Ltd.,  Charlton,  S.E. — 16-page 
illustrated  catalogue  and  price  list  (section  "  B ")  of  ironclad 
switchgear,  including  "  Juno "  and  "  Charlton "  f  useboards, 
"  Charlton  "  and  "  Victoria  "  ironclad  switches,  fuses,  fuse  elements, 
accumulator  switchboards,  tubular  hand-grip  fuses,  "  Charlton " 
bridge  fuses,  motor-starting  panels,  fool-proof  starting  panels, 
ironclad  distribution  boards,  Xo. 

Messrs.  Belling  &  Co.,  Derby  Road,  Edmonton,  N. — The  firm 
have  issued  a  considerable  collection  of  new  literature  regarding 
their  electric  heating  specialities.  One  of  the  publications  is  a 
40-page  illustrated  catalogue  containing  much  descriptive  informa- 
tion respecting  the  Belling  patent  electric  fires,  many  patterns  for 
use  in  all  kinds  of  places  and  amid  all  sorts  of  surroundings  being 
shown,  their  prices  being  stated  for  various  finishes.  Several 
smaller  pamphlets,  prepared  so  that  contractors  and  traders  can 
have  them  over-printed  with  their  own  names,  deal  respectively 
with  the  Belling  fires  for  business  offices,  and  for  household  service- 
as  ooal  and  work  savers ;  a  desk  blotter  leaf  shows  how  the 
"  domestic  "  may  be  neat  and  smart,  "  even  at  .s  a.m."  by  using  — . 
The  best  of  the  batch,  from  a  pictorial  point  of  view,  is  a  very 
large  iidvertising  poster,  executed  in  appropriate  colouring,  depict- 
ing an  Army  officer  availing  himself  of  the  heating  properties  of  a 
''Belling"  in  the  lighting  of  a  cigar — the  purpose  of  the  poster 
being  to  catch  the  eye  with  the  most  effective  subject  of  current 
interest,  and  to  get  home  with  the  idea  that  the  electric  fire  shown 
is  "  hot  as  fire.  '  The  sheet  forme  an  effective  advertisement,  and 
might  be  very  useful  as  a  cheerful  screen  for  shop  windows  in 
these  days  of  restricted  lighting.  Firms  interested  can  have 
copies  of  any  or  all  of  these  publications  on  application. 

Thk  Edison  ,v  Swan  United  Eleci  ric  Light  Co.,  Ltd., 
Pender's  End. — A  new  catalogue  covering  a  wide  range  of  electric 
light  fittings  has  been  issued,  and  is  referred  to  in  our  "  New 
Devices  "  section  to-day. 

Argentine  Itciniblir  :  Eloctrical  Imports. — The  im- 
ports of  electrical  goods  into  the  Argentine  Republic  during  the 
nix  months  ending  with  June  last  only  reached  a  value  of  £353,000, 
as  contrasted  with  £95;f,000  in  the  corresponding  half  of  1914. 

\r(cyll  Cars, — A  newcorapany  hnK  hern  formed  to  cjiiry 
on  the  manufacture  of  the  Argyll  motorcar.  The  large  modern 
promiwiB  of  the  old  company,  now  in  liquiilation,  have  been  t»|ipn 
over,  and  the  electric  plant  will  he  devoted  to  specialising  in  ■ 
oars  for  passongor  and  ordinary  work. 

Advance  in  l»rices. — The    Klkctric    and  Oknerai, 

Works,  Ltd.,  of  15,  Victoria  Street,  8.W.,  announce  that,  in 
comeqnenoe  of  the  increasing  cost  of  manufacturo,  they  have 
inorflued  the  advance  on  their  catalogue  priuea  for  switchgear  to 
20  per  cent, 


Catalouiies  Wanted. — The  (Commanding  lloyal  l']n- 
gineers,  York  District,  as  will  be  seen  from  our  advertising  pages 
to-day,  is  in  want  of  catalogues  of  electrical  appliances — particu- 
larly those  relating  to  lighting. 

For  Sale. — Messrs.  Fuller,  Housey,  Sons  &  Cassell 

will  sell  by  auction  on  November  10th,  at  South  Wharf,  St. 
Leonard's  Street,  Bromley-by-Bow,  engineering  plant,  including 
a  horizontal  compound  tandem  condensing  engine,  one  30-K\v. 
electric  lighting  set,  a  steam  pump,  a  number  of  three-throw  power 
pumps,  conveyors  and  elevators,  winding  engines,  &c.  Particulars 
are  given  in  our  advertisement  pages  to-day. 

Our  Trade  with  China. — Mr.  T.  M.  Ainscou(;h,  the 

Special  Commissioner  appointed  by  the  Board  of  Trade  to  inquire 
into  the  conditions  and  prospects  of  British  Trade  in  China,  has 
now  returned  to  this  country  and  is  prepared  to  interview  (by 
appointment)  representatives  of  British  firms  who  may  be  able 
to  see  him  at  the  offices  of  the  Commercial  Intelligence  Branch  of 
the  Board  of  Trade.  In  order  that  appointments  may  be  satis- 
factorily arranged,  British  firms  who  may  desire  to  have  an  inter- 
view with  Mr,  Ainacough  are  requested  to  make  their  application 
as  soon  as  possible.  Such  applications  should  be  addressed  to  the 
Director,  Commercial  Intelligence  Branch  of  the  Board  of  Trade, 
73,  Basinghall  Street,  London,  E.G. 

Liquidation, — British  Drawn  Wire  Lamp  Co.,  Ltd. 

—  A  meeting  is  called  for  November  13th,  at  59,  Chancery  Lane, 
W.C,  to  hear  an  account  of  the  winding  up. 

Trade  Announcement. — Mr.  M.  F.  Faerar,  elec- 
trical engineer,  has  opened  new  premises  at  14,  Crosaley  Street, 
Halifax. 

'*  Screwol,"' — From  the  Stern  Sonneboen  Oil  Co., 

Ltd.,  of  Royal  London  House,  Finsbnry  Square,  London,  E.G.,  we 
have  received  a  leaflet  giving  particulars  regarding  their 
"  Screwol "  soluble  oil.  They  will  be  pleased  to  forward  free 
testing  samples  of  this  oil  to  any  of  our  readers  engaged  in 
munition  work. 

Book  Xotices. — "  Labour  Unrest — War-Time  Thoughts 
on  a  National  Danger."  By  G.  E,  Toogood.  London  :  A.  Brown 
and  Sons,  Ltd.     6d.  net. 

"  Bulletin  de  la  Societe  Internationale  des  Electrioiens."  No.  45. 
Vol.  V.  August,  September  and  October,  1915.  Paris  :  Gauthier- 
Villars.     Price  3  fr. 

"  Experimental  Physics."  By  H.  A.  Wilson.  Cambridge  :  Uni- 
versity Press.     Price  lOs.  net. 

Circular  of  the  Bureau  of  Standards,  No.  55,  "  Measurements  for 
the  Household."  Scientific  Papers  of  the  Bureau,  No.  253,  "  A 
Direct-reading  Device  for  use  in  Computing  Characteristics  of 
Vacuum  Tungsten  Lamps  ;  "  No.  2."i4,  "  A  Study  of  the  t.tuality  of 
Platinum  Ware."  Washington,  U.S.A.  :  Government  Printing 
Office. 

"Elementary  Lessons  in  Electricity  and  Magnetism."  By  Prof. 
Silvanus  P.  Thompson.  London  :  Macmillan  i:  Co.,  Ltd.  Price 
4s.  6d. 

"  Continuous  and  Alternating  Current  Machinery  Problems." 
By  W.  T.  Ryan.    London  :  Chapman  i;  Hall.    Price  2s.  6d.  net. 


LIGHTING  AND  POWER  NOTES. 


Argentina. — The  public  light  and  power  installations 
belonging  to  a  joint  stock  company  at  San  Martin  (Province  of 
Mendozi)  have  been  sold  to  Messrs.  0.  Bromberg  &  Vo.,  of  Buenos 
Ayres,  who  will  undertake  the  public  service  after  extending  the 
installation. 

The  movement  recently  started  in  Ooncordia  (Entre  Rios)  for 
the  formation  of  a  local  electric  supply  company,  is  materialising 
rapidly.  The  proposed  capital  is  $300,(itiO  m/u.  Energy  for  light 
would  be  sold  at  SO.25  and  for  power  at  So.  1  .^i  per  KW.-hour,  with 
a  rebate  to  large  consumers.  The  present  price  is  $0.40  cents. — 
Hi'rh'w  of  the  Jlirrr  riiitr. 

Itanbridu'e, — Messrs.  R.  .1,  Hale  .v  Co.,  having  installed 
an  electric  lighting  plant,  are  asking  permission  of  the  Urban 
Council  to  erect  poles  and  overhead  wire*  or  unilerground  cables 
for  supplying  premises. 

Rarron. — VnuK  iNriiKASE. — The  I'liectricitv  ('Oramittee 
rocomnicnds  that  an  addition  of  10  jier  lont.  be  made  to  the 
acaounts  for  the  Docombor  quartor,  and  until  further  iiotire  iipou 
the  gross  amount  charged  to  private  oonsuniors  for  energy  supplied 
for  lighting,  heating  and  power,  hut  ns  regards  consumers  whose 
ngreomonts  include  a  ooal  nlause,  credit  will  be  given  for  any 
increase  resulting  from  suoh  clause ;  the  increase  is  not  to  apply  to 
the  Tramway  Co.,  but  it  will  apply  to  the  n^t  amount  charged 
for  energy  supplied  for  street  lighting. 

Blachhurn.— Price  Increask. — The  iirice  of  electrical 

energy  is  to  be  iiuroaseil  by  15  per  cent,  for  all  (lurposrs, 
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Bradford.— Bulk  Supply.— The  Electricity  Committee 
has  been  informed  that  the  agreement  with  the  Bradford  Dyers' 
Aesooiation,  Ltd.,  for  bulk  supply  to  Bowlinjr  Dye  Works  will 
expire  in  a  year's  time  ;  that  the  company  did  not  propose  to  renew 
it,  but  desired  to  continue  a  supply  on  similar  terms,  but  subject  to 
determination  by  nine  calendar  months'  notice  from  either  party. 
The  Committee  agreed  to  this  suggestion. 

The  Electricity  Committee  has  concluded  an  agreement  with 
Messrs.  Hindle  &  Firth  in  regard  to  a  supply  of  electricity  in  bulk 
to  their  premises  at  Mill  Lane,  Bradford. 

At  the  Saltaire  Mills  a  new  1,500-ii.p.  Westinghouae  turbo- 
generator has  been  installed,  to  supersede  the  several  lar^e  recipro- 
cating engines  previously  employed  in  these  works. 

Brighton.— Price  Increase.— The  T.C.  has  decided  to 
make  the  following  increase  in  charges  for  electricity  :— Special 
tariff  for  arc  lamps  and  advertising  signs,  ;^Jd  to  4d.  ;  maximum 
demand,  from  6d.  and  3d.  to  7d.  and  3d.;  flat  rate  from  4Jd. 
to  IJd.  :  flat  rate  to  consumers  of  a  minimum  of  15,000  units  per 
annum,  from  3id.  to  4d.  The  charge  for  hotels,  public-houses  and 
piers  taking  more  than  20,000  units  per  annum,  is  to  be  increased 
by  id.  on  the  IJd.  rate,  and  theatres  and  other  premises  taking 
20,000  units  per  annum,  by  Id.  on  the  3d.  rate.  The  flit  rate  of  5d. 
per  unit  for  electricity  supplied  outside  the  borough  is  to  be 
increased  to  SJd.,  and  for  electricity  supplied  through  prepayment 
meters,  by  id.  per  unit ;  the  flat  rate  of  lid.  for  current  supplied 
for  power  will  be  increased  to  I'l'od.,  and  the  charge  for  electricity 
supplied  to  the  tramways  undertaking  will  be  increased  from  I'Sd. 
to  1  '35d.  per  unit. 

Callan   (Co.  Kilkenny). — Workhouse  Lighting. — 

The  proposal  to  install  electric  light  in  the  workhouse  has  been 
adjourned  for  12  months.  The  Guardians  indicated  that  they 
would  like  to  have  a  statement  and  estimate  from  the  Electric 
Lighting  Co. 

Canada. — The  foui-th  annual  report  of  the  Toronto 
hydro-electric  system  for  the  year  ended  December  31st,  1914,  just 
issued,  shows  that  the  operations  for  the  year  yielded  a  gross 
income  ol  $1,. 501, 291  ;  tha  cost  of  electric  current,  operation  and 
management  expenses,  including  repairs  and  maintenance,  absorbed 
$874,358,  leaving  a  gross  profit  on  operation  account  of  $626,932  ; 
after  providing  for  interest,  depreciation  and  sinking  fund 
amounting  to  f556,.513,  there  remained  a  balance  of  J.70,419.  Of 
this  sum  S69,53fi  was  absorbed  by  charges  and  allowances  not 
strictly  attributable  to  the  operating  account  for  the  year,  and  by 
other  charges  and  allowances  arising  out  of  transactions  of  the 
previous  year,  the  net  surplus  being  $^883.  The  increase  in  the 
gross  income  over  that  of  1!I13  was  29}  per  cent.  ;  the  net  increase 
in  consumers  connected  to  the  system  during  the  year  amounted 
to  over  9,000  ;  the  total  number  of  consumers  connected  at  the  end 
of  1914  was  over  31,500,  and  their  connected  load  over  88,000  h.p. 
A  new  schedule  of  rates  has  been  adopted,  and  came  into  operation 
at  the  commencement  of  the  present  year,  viz.  :  — 

Reduced  rates.  Old  rates. 

Average  per  kw.-     Average  per  Kw.-  Eeduo- 

bour  part  of  1915,  hr.  sameperiod,  1914.         tion. 
Residence  lighting    ...         4.00  cents  4.(i0  cents  13.1  % 

Commercial  lighting...        2  85     „  3.99     „  28.5  % 

Commercial  power     ...         1.31     „  1.56    „  16.0  % 

Street  lighting  ...        2.12   „  2.49     „  14.9% 

The  general  manager  in  his  report  states  that  the  year  has  been 
mainly  devoted  to  consolidating  the  system  and  improving  the 
service,  together  with  such  extensions  as  were  necessary  to  deal 
with  the  requirements  of  the  immediate  future.  During  the  year 
5,600  electric  irons,  among  other  things,  were  disposed  of,  which 
on  the  basis  of  three  hours'  use  a  week  would  mean  the  sale  of 
480,000  units  per  annum,  which  at  the  old  rates  would  bring  in 
?  13,000.  Some  2,400  street  lamps  were  added,  making  at  the  end 
of  1914,  an  equivalent  of  40,800  100-watt  lamps.  Winter  and 
summer  load  curves  are  included,  the  former  showing  a  maximum 
momentary  peak  of  30,430  h.p.  and  a  max.  20  min.  peak  of 
29,020  HP.,  and  the  latter  a  maximum  momentary  peak  of 
19,970  H.P.,  and  a  max.  20  min.  peak  of  18,900  h.p.,  the  winter 
and  summer  load  factors  on  the  particular  days  being  68  and  77 
per  cent,  respectively. 

Cheltenham. — Annual  Repdkt. — The  year's  working 
of  the  Corporation  electricity  department  shows  a  gross  profit  of 
£13,690,  as  against  £14,585  in  the  previous  year  ;  after  deducting 
£10,890  for  financial  charges  there  was  a  net  profit  of  £2,800,  as 
against  £3,737.  The  net  profit,  added  to  £294  brought  forward 
from  1913-14,  totalled  £3,091,  from  which  £2,061  was  deducted, 
being  the  last  full  instalment  payable  on  the  deficit  loan.  The 
balance,  £1,043,  was  carried  forward  to  next  year's  account. 

Cheriton. — Piiov.  Order. — The  B.  of  T.  has  granted 
the  Folkestone  Electricity  Supply  Co.  an  order  to  supply  current  to 
premises  at  Cheriton. 

Continental.  —  Italy.  —  The  Italian  Department 
of  Provincial  and  Communal  Loans  for  the  mnnicipalisation 
of  public  services,  instituted  at  the  Minister  dell'Intemo,  has 
sanctioned  the  redemption  by  the  Communal  authorities  of  the 
electric  light  installation  at  Tirano  for  a  sum  of  135,000  lire, 
and  has  authorised  the  commune  to  contract  a  loan  of  350,000  lire 
with  the  Cassa  Depositi  e  Prestiti  for  the  purchase  and  other 
expenditure. 

Spais. — A  company  has  been  formed  called  the  Compania  de 
Energia  Electrica  de  Popayan  to  supply  electricity  in  the  city  of 


Popayan.  Water  power  is  available  on  the  Cauoa  River,  from 
whioh  an  open  canal  lirings  the  water  to  a  point  within  three 
miles  of  the  centre  of  the  city  ;  the  head  is  70  ft.  to  80  ft. 

Hover.— Annual  Bstimatks.— The  working  of  the 
electric  light  undertaking  for  the  year  ending  March,  1916,  owing 
to  the  increased  cost  of  fuel  (£1,421),  and  the  loss  on  street 
lighting  (£2,283)  is  expected  to  result  in  a  loss  of  £5."..",,  after  the 
payment  of  interest  and  sinkiner  fund  amounting  to  £11,788, 
instead  of  a  surplus  balance  £2,525,  which  was  obtained  last  year  ; 
the  loss  is  to  bo  taken  from  the  surplus  in  hand. — noter  Expreu. 

I>ul)lin. — Theatre  Rates. — The  Electricity  Supply 
Committee  has  recommended  the  fixing  "of  a  rate  of  3 Id.  per  unit 
net  for  supply  to  the  regular  theatres  and  mneio-halls  and  the 
offices  of  the  daily  newspapers."  The  capital  charges  on  plant  and 
feeder  mains  are  held  to  be  not  properly  chargeable  in  these  cases. 
The  pifiture  theatres  are  excluded  from  the  reduced  rate  on  the 
ground  that  a  proportion  of  the  plant  and  feeder  mains  must  be 
provided  for  them,  since  they  work  during  the  heavy  early  evening 
load. 

Onndalk. — Valuation  Appeal. — The  Court  of  (,>uarter 
Sessions  has  confirmed  the  assessor's  valuation  of  the  Council's 
electric  light  undertaking  at  £440  ;  the  Council  submitted  that  it 
should  be  returned  at  £255. 

Ellesmere  Fort. — Prov.  Order. — Messrs.  A.  J.  Leigh 

and  Partners  have  informed  the  U  D.C.  that  they  propose  to  apply 
for  a  prov.  order  for  the  supply  of  electricity  in  the  adjoining 
districts. 

Ellon. — New  (jENeratino  .Station. — The  site  of  the 
generating  station  (the  formal  opening  of  which  we  reported  last 
wetk)  is  that  occupied  by  the  gas  works,  the  feu  of  which  was 
transferred  from  the  T.C.  to  Duncan's  Electricity  Supply  Co.,  Ltd. 
The  plant  consists, of  two  68- n. h.p.  suction-gas  engines,  by  Messrs. 
Fielding  &  Piatt ;  two  42-K\v.  dynamos,  by  the  British  Electric 
Plant  Co.  :  and  a  storage  battery  of  666  ampere-hours  capacity,  by 
the  Chloride  Co.  The  switchboard  was  supplied  by  the  Switch- 
gear  Construction  Co.,  Ltd.  There  is  at  present  a  total  of  l,('><iO 
lights  in  the  burgh,  and  the  number  is  steadily  increasing.  The 
whole  of  the  work  was  carried  on  under  the  supervision  of  Mr. 
M.  K.  Cooper,  of  Messrs.  T.  C.  Smith  k.  Co.,  Aberdeen.  It  was 
expected  that  the  work  would  have  been  finished  last  year,  but 
when  the  war  broke  out  practically  the  whole  staff  of  electrical 
engineers  were  called  up  or  left  on  military  duty.  The  new  illu- 
minant  has  given  great  satisfaction  throughout  the  town. 

Famworth.  —  The  Electricity  Committee  has  been 
informed  that  damage  had  been  done  to  the  destructor,  presumably 
from  the  presence  of  some  kind  of  explosive  in  the  refuse.  It  was 
stated  that  war  badges  had  been  applied  for  in  respect  of  the  chief 
engineer,  assistant  engineer,  shift  engineer,  switchboard  attendants 
and  mains  assistant. 

Gillino'liani  (Rent). — Oil  Fuel. — The  T.C.  has  asked 

the  advice  of  the  B.  of  T.  as  to  the  purchase  of  oil  fuel  for  the 
electricity  works.  The  Anglo-American  Oil  Co.  offers  a  contract 
for  sis  or  12  months,  at  £5  29.  6d.  per  ton,  ex  Purfleet,  or 
£5  lis.  3d.  delivered  at  the  works. 

Glonce.ster. — New  Industry. — The  electrical  engineer 
reported  that  inquiries  had  been  received  from  the  Gloucester 
Paper  Mills  Co.  (a  new  company  about  to  be  established  in  the 
district),  in  regard  to  a  large  supply  of  energy  for  power  and  light- 
ing purposes  (approximately,  £5,ii00  worth  a  year).  The  proposed 
supply  would  involve  very  extensive  alterations  and  additions  to 
the  existing  plant  at  the  electricity  works.  A  Sub-Committee  has 
been   appointed    to    take    any  preliminary   action    that   may  be 


Harro»ate. — Year's  Working. — For  the  year  ended 
March  25th,  1915,  the  revenue  of  the  Corporation  electricity  under- 
taking amounted  to  £18,790,  and  the  gross  profit  to  £8,289. 
Including  other  amounts  brought  in,  the  balance  of  net  revenue 
amounted  to  £8,564,  from  which,  after  meeting  interest  and  loan 
charges,  and  placing  £250  to  reserve,  the  balance  of  £573  was 
applied  to  rate  relief.  The  reserve  fund  now  stands  at  £2,504. 
During  the  year  2.056,731  units  were  generated,  and  1,462,009 
sold  ;  the  public  lamps  numbered  825  (incandescent),  and  the 
maximum  load  was  940  KW. 

Kettering'. — Plant  Inspection. — On  October  5th  the 
past  and  present  members  of  the  U.D.C.  met  at  the  electricity 
works  to  inspect  the  installation  generally,  and  the  recent  exten- 
sions in  particular.  The  new  plant  has  been  supplied  by  the  Brush 
Co.  and  Messrs.  Siemens,  and  the  whole  work  has  cost  £8,600. 
Congratulatory  speeches  were  delivered,  the  chairman,  Mr.  Lewis, 
mentioning  that  the  plant  was  now  in  a  position  to  generate  over 
three  million  units  per  annum. 

Leeds. — Improved  Lii,HTiNf,. — As  a  result  of  nrrange- 
ments  between  the  Street  Lighting  Committee  of  the  Corporation 
and  the  chief  constable,  the  streets  are  to  be  better  lighted  than 
has  been  the  case  for  some  time  past,  the  improvement  being 
gradual  nntU  about  two-thirds  of  the  street  lamps  are  again 
brought  into  use. 

Leek. — The  Electricity  Committee  recommends  that  the 
charge  for  lighting  c'lurches  and  chapels  be  reduced  from  jjd.  to 
5d.  per  unit,  as  from  July  1st  last,  subject  to  an  allowance  of 
10  per  cent,  on  conditions. 
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liOiulon. — Woolwich. — Bulk  Supply. — The  Finance 

Committee  has  been  in  correspondence  with  the  L.C.C.  aa  to  the 
B.C.'e  application  for  sanction  to  borrow  £4,700  for  linkinfr  up  the 
undertakin?  with  that  of  the  South  Metropolitan  Electric  Light 
and  Power  Co.  The  sanction  is  being  granted  on  the  understand- 
ing that  the  balance  of  the  loan  for  plant  will  be  repaid  by  the 
B  C.  when  the  plant  is  no  longer  in  use  for  the  purposes  of  the 
undertaking  generally,  subject  to  the  approval  of  the  B.  of  T. 

Aewcastle-uiirter-Ljiue, — Exhibition. — An   electrical 

exhibition  in  premises  in  the  Iron  Market,  is  being  held  during 
October  by  the  Corporation. 

Oldham. — War  Bonus. — The  employes  at  the  Cor- 
poration electricity  and  destructor  works  have  agreed  to  wait 
B.  of  T.  intervention  with  regard  to  a  claim  of  28.  per  week  war 
bonus  for  all  the  members  of  the  Municipal  Employes'  Association. 

Pembroke    (Co.  Dublin).— Plant  Extension.— The 

Council  has  decided  to  purchase  a  new  engine  in  connection  with 
the  electric  lighting  plant  of  the  township,  at  a  cost  of  £2,000. 

Portl'osh. — B.  OK  T.  Sanction. — Intimation  has  been 
received  by  the  Urban  Council  that  the  B.  of  T.  is  now  in  a 
position  to  give  its  consent  to  the  proposed  works  for  a  generating 
station  for  electricity  supply. 

Readiui*'. — Street  IjiOHTiNr;. — The  Electric  Supply 
Co.  has  allowed  the  T.C.  a  rebate  of  £84  per  annnm  in  respect  of 
the  reduced  public  lighting  at  Caversham. 

Sheerness. — Loan  Application. — The  L.G.B.  has 
informed  the  U.D.C.  that  it  cannot  at  present  sanction  a  loan  for 
the  provision  of  a  refuse  destructor. 

Stockport. — Improved  Street  Lighting. — The  light- 
ing of  the  streets,  which  has  been  snbdaed  for  some  considerable 
time,  is  now  to  be  improved. 

Stretford. — Improved  Street   Lighting. — The  D.O. 

has  received  an  intimation  from  the  County  Police  that  the 
lighting  of  the  district  may  now  be  improved. 

Swansea. — Market  Lighting. — The  Markets  Com- 
mittee has  decided  to  substitute  half-watt  lamps  at  the  Swansea 
Market  for  the  present  arc  lights,  which  have  been  causing  con- 
siderable trouble.  The  engineer  reports  that  a  saving  of  25  per 
cent,  would  be  effected  in  the  consumption  of  current,  and  the  cost 
of  carboning — £39  per  annum — would  be  done  away  with. 
Against  this,  however,  the  cost  of  replacing  about  once  every  three 
years  of  the  burnt-out  half- watt  lamps  would  have  to  be  met.  The 
expenditure  on  the  arc  lighting  (current  and  carbons)  averages 
£123  per  annum  at  the  present  time. 

In  order  to  economise,  the  Highways  Committee  has  decided  to 
limit  the  public  lighting  of  the  borough,  much  of  which  is  by 
electricity,  by  lighting  only  every  alternate  lamp  except  where  the 
electric  lights  are  in  series,  and  situate  at  the  junctions  of  streets. 

The  Electric  Lighting  and  Tramways  Committee  was  informed 
that  the  G.W.  and  Rhondda  -  Swansea  Railway  Companies 
and  the  Harbour  Trust  had  granted  free  wayleaves  to  enable  the 
Committee  to  run  a  cable  to  the  works  of  the  English  Crown 
Spelter  Co.,  but  Lord  Jersey,  through  his  agent,  pressed  for  the 
payment  of  £10  per  annum,  as  it  was  purely  for  trade  profit  pur- 
poses. The  Committee  decided  to  inform  the  War  Office  that  the 
work  was  being  held  up  owing  to  the  conditions  imposed  by  Lord 
.Tereey. 

Trowbridjfe.— Overhead    Wires. — The    U.D.C.    has 

decided  upon  an  area  in  the  town  in  which,  as  a  general  principle, 
no  overhead  wires  are  to  be  used  by  the  Electric  Supply  Co. 

Tiinbridft'e  Wells,  —  Street  Lighting.  —  Owing  to 
restricted  lighting  the  electricity  department  has  allowed  a  reduc- 
tion of  £1,410  per  annum,  whilst  the  regulations  are  in  force,  off 
the  public  lighting  account. 

^Vilnislow. — The  U.D.C.  has  decided  to  ask  the  Alderley 
Edge  and  Wilmslow  Electric  Supply  Co.  to  resume  the  full  lighting 
of  the  district  at  once. 

Wolverhampton.  —  Loan  Application.  —  The  Elec- 
tricity Committee  has  decided  to  lay  additional  mains,  itc.  at  an 
estimated  cost  of  £l,:i65,  for  which  L.(;.B.  sanction  is  to  be  atked, 
as  also  to  the  borrowing  of  £6,000  for  defraying  expenditure  in 
connection  with  other  mains  in  the  borough.  The  Committee 
proposes  to  renew,  for  a  further  period  of  five  years,  the  agreement 
for  the  BQpply  of  current  to  the  British  Oxygen  Co. 


TRAMWAY  and  RAILWAY  NOTES. 

4nstralia.— Through  Uir^  courlx-sv  of  Mr.  W.  <;.  'J', 
rioodman,  chief  engineer  and  manager,  we  ntr  able  to  eivi  the 
fnllowing  iiartioulam  of  the  working  of  the  Adelaide  (8.  Auit.) 
Municipal  TramwsyH  Trust  for  the  half-year  ended  .Inly  Hint,  iniTi. 
The  net  revenue  during  this  period  was  £57,794,  and  the  full 
statutory  charges  amounted  to  £r>2,3!l0,  leaving  a  delioit  of  £4,695, 
but  some  £2,500  extraordinary  revenue  expenditure  was  incurred. 
The  gross  revenue  for  the  period  was  £15:1,283,  or  £11,420  lessth^n 


the  corresponding  period  of  last  year,  and  £18,000  less  than  it 
should  have  been  had  ordinary  economic  conditions  prevailed. 
The  capital  cost  of  the  revenue  earning  portion  of  the  electric 
traction  system,  excluding  purchase-money  and  stores,  was 
£l,399,9flfi ;  the  surplus  revenue  over  operating  expenses  (exclud- 
ing Port  Adelaide  horse-car  account)  was  £58,206,  and  the  per- 
centage of  working  expenses  to  revenue  was  619.  The  surplus 
revenue  over  operating  expenees  equalled  8  :i  per  cent,  on  the 
capital  cost.  The  reserve  for  renewals  now  amounts  to  £87,364, 
and  the  insurance  reserve  to  £8.307. 

A  recent  issue  of  the  fhin  contains  some  particulars  of  the  new 
Sydney  (N.S.W.)  suburban  electric  railway  scheme,  for  part  of 
which  contracts  have  been  made  with  Messrs.  Norton,  Griffiths, 
Ltd.  The  whole  scheme  includes  a  two-track  loop-line  round,  and 
through,  the  city,  with  stations  within  easy  access  of  all  the  im- 
portant business  and  shipping  centres,  also  an  Eastern  suburbs 
railway  and  a  Western  suburbs  railway.  The  latter  line  will  pass 
over  the  proposed  bridge  over  Darling  Harbour  to  Balmain.  The 
present  contract  includes  the  whole  of  the  city  railway  and  parts 
of  the  Eastern  and  Western  suburbs  railways.  It  is  proposed  to 
provide  160  trains  an  hour  in  each  direction  on  the  new  city  rail- 
way from  the  new  central  station  ;  an  ultimate  capacity  of  192,000 
passengers  an  hour  in  each  direction  will  be  given.  A  speed  of 
18  miles  an  hour,  including  stops,  is  proposed,  and  the  round  city 
journey  will  occupy  10  or  12  minutes.  A  recent  report  showed  that 
with  the  present  rate  of  expansion  the  suburban  railway  traffic 
would  double  itself  in  58  years  ;  the  city  and  suburban  tramway 
traffic  would  double  itself  in  68  years  ;  the  Northern  suburbs 
tramway  traffic  would  double  itself  in  4 '9  years  ;  and  the  ferry 
traffic  in  7  years.  Tramway  traffic  has  reached  saturation  point, 
and  more  cars  cannot  be  accommodated  at  rush  hours.  It  is  cal- 
culated that  the  new  services  would  account  for  164,000,  or  37  per 
cent.,  of  the  through  tramway  passengers  daily,  and  that  40  per 
cent,  of  the  tramway  cars  can  be  removed  from  the  streets  in 
consequence. 

Bradford. — As  a  result  of  a    conference  between  the 

Bingley  Council  and  the  Tramways  Committee,  the  latter  has 
agreed  to  pay  an  increased  price  for  the  current  supplied  in  accord- 
ance with  Clause  11  of  the  lease  of  the  Bingley  Tramways. 

On  Thursday,  last  week,  when  a  Corporation  tramcar  had  mounted 
nearly  to  the  top  of  Church  Bank — a  steep  incline  where  a  fatal 
accident  took  place  some  years  ago — the  vehicle  commenced  to 
slip  down  the  hill.  Some  passengers  jumped  off  the  car  and 
received  injuries.  The  car  travelled  a  short  distance  down  the 
bank  before  the  driver  was  able  to  make  the  brakes  work, 
when  it  was  brought  to  a  standstill,  and  later  it  proceeded  on  its 
journey. 

Bary. — The  Tramways  Committee  has  decided  that  no 
employe  enlisting  without  the  sanction  of  the  head  of  his  depart- 
ment shall  receive  the  benefit  of  wages  during  his  service  with 
the  Forces  ;  it  was  explained  at  the  T.C.  meeting  on  the  7th  inst. 
that  there  was  no  intention  to  discourage  tramway  employes  from 
enlisting,  but  the  resolution  had  become  necessary  because  of  the 
inconvenience  caused  through  motormen  staying  away  and 
enlisting  without  giving  notice  of  their  intention  to  do  so. 

Continental.  —  Spain.  —  The  concession  for  an 
electric  tramway  from  Mongat  to  Tiana  (Bircelona)  offered  to 
public  competition  has  been  secured  by  Juan  Gari.  The  line  is  to 
be  built  according  to  the  official  plans,  and  the  scale  of  fares  is 
prescribed. 

Cnba. — The  Havana  Electric  Railway,  Light  and  Power 
Co.  has  been  authorised  to  construct  a  new  double-track  eleotrio 
tramway  in  that  city.  Work  must  be  commenced  within  a  year,  and 
completed  within  two  years,  from  the  date  of  the  promulgation  of 
the  decree. 

IJoncaster. — The  Tramways  Committee  has  decided 
that  no  unaccompanied  parcels  be  accepted  for  carriage  on  the 
cars,  and  no  fish  in  boxes,  meat  in  bulk,  or  fixed  perambulators  or 
mail  carts  ;  that  passengers  boarding  cars  after  the  first  collection 
of  faree  has  been  made  on  leaving  any  terminus,  and  desirous  of 
riding  on  the  top,  be  asked  to  pay  their  fares  on  the  platform  before 
proceeding  upstairs. 

India. —  Electric    Vehicle.  —  According    to    Indian 

Kiii/inpi-ring,  there  is  no  reason  why  small  electric  vehicles  should 
not  displace  the  riokshaw  in  hill  stations,  where  these  are  in 
general  use.  Electric  vehicles  arc  now  on  the  market  that  will 
take  most  of  the  gradients  found  in  and  about  Simla.  The  overall 
dimensions  of  the  oar  need  not  exceed  about  1 1  ft.  \  5  ft.,  which 
would  be  inappreciably  larger  than  the  Hingle-.-^cated  rickshaw. 
The  conditions  on  a  hill  station  are  ideal  for  regenerative  control, 
and  advantage  would  naturally  be  taken  of  this  faot  ;  also  the 
eleotrio  braking  properties  of  the  motor  greatly  facilitate  matters 
for  hill  station  use. 

I.reds. — War  Honiskh. — Application  has  been  made  by 
the  tramway  employ  s  for  extra  rates  of  pay,  including  time  Mirl 
a  half  for  thi'  seventh  day  of  duty,  and  for  all  speoial  or  extra 
tliitr.  II  is  stated  that  the  previous  war  bonuses  of  Us.  and  U.  per 
week  conceded  by  the  Corporation  arc  inadequate  to  meet  the 
increased  cost  of  living.  The  General  Purposes  Committee  han 
declined  to  aooept  the  contention  of  the  men  that  the  seventh - 
day  work  is  overtime  within  the  meaning  of  the  agreement  as 
to  employment,  and  connidera  it  would  bp  absurd  to  submit  the 
point  to  Sir  Qeorge  Askwith,  as  desired  by  the  workmen. 
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London. — On  Thursday  morning  last  week,  a  tramway 
accident  occurred  near  Finsbory  Park,  in  which  from  20  to  30 
passengers  received  injuriee.  The  accident  was  due  to  a  following 
car  colliding  with  a  stationary  car  in  front,  which  was  discharging 
paseengerp.  and  it  considerably  interrupted  the  tramway  service. 

Liverpool. — Tr.vffic  Report. — During  the  first  nine 
months  of  the  year  the  economies  effected  on  tramway  capital  ex- 
penditure and  in  other  ways  reached  £17,000.  Over  £25,000 
worth  of  free  rides  were  given  to  members  of  H.M.  Forces  and 
nurses,  and  war  allowances  and  bonuses  were  paid  at  the  rate  of 
£i0,000  a  year.  The  receipts  were  £521, .'ilG  against  £517,240  in 
the  corresponding  period  last  year.  The  passengers  carried  had 
risen  from  109  million  to  112  million,  while  the  earnings  per  oar- 
mile  had  increased  by  V2'.M. 

Mancliester, — Track  Renew  als. — The  work  of  recon- 
Btructing  the  outward  track  in  Portland  Street — one  of  the 
principal  central  thoroughfares — has  just  been  commenced. 

The  Bucklow  R  D.C.  has  decided  not  to  renew  the  licences  granted 
to  the  Manchester  Corporation  tramway  department  for  the 
running  of  motor-omnibuses  to  Northenden,  owing  to  the  inade- 
quate service.  It  appears  that  the  military  authorities  impressed 
all  the  Corporation's  motor-'buses.  The  Corporation  received  three 
motor-'buses — it  had  eight  formerly — and  ordered  more,  but  the 
Treasury  ban  on  expenditure  made  it  impossible  for  it  to  get 
the  vehicles.  It  was  stated  that  arrangements  had  already  been 
made  for  a  "  suitable  service." 

Xew  Zealand. — The  Dunedin  Council  has  decided  to 
borrow  £26,000  for  new  tramcars,  remodelling  the  existing  cars 
and  for  alterations  to  the  approaches  to  the  car-sheds. — Tenders. 

Oldliani. — The  tramways  manager  has  been  authorised 
by  the  Tramways  Committee  to  order  parts  for  renewal  of  a 
crossing  at  Mumps  Bridge,  at  an  estimated  cost  of  £400. 

Female  LABonB.  —  At  a  meeting  of  the  T.C.  last  week 
criticism  was  offered  as  to  the  employment  of  women  as  car  con- 
ductors, and  it  was  suggested  that  the  Tramways  Committee  could 
get  men  suitable  for  the  work.  The  Mayor  said  that  his  wife 
intended  to  become  a  lady  car  conductor  when  her  year  of  office 
was  completed,  a  remark  received  with  laughter. 

Rochdale. — War  Wages. — The  Tramways  Committee 
having  considered  the  application  of  the  tramway  workers  for  a 
permanent  increase  of  wages  in  lieu  of  a  war  bonus,  has  decided 
that  it  cannot  see  its  way  to  depart  from  the  decision  of  the  T.C. 
in  the  matter. 

Southampton. — ELEexRic  Tower  Wagon. — The  Tram- 
ways Committee  has  recommended  the  purchase  of  an  Edison 
electric  chassis,  at  £627,  for  the  purpose  of  a  motor  tower  wagon  ; 
also  a  motor-generator,  at  an  estimated  cost  of  £250,  for  charging 
the  vehicle,  upon  the  understanding  that  the  Electricity  Committee 
will  supply  the  necessary  current  at  Id.  per  unit,  the  vehicle  to  be 
charged  off  the  peak  load. 

Southport. — Year's  Working. — For  the  year  ended 
March  31st  last,  the  Corporation  tramways  carried  4,772,478  pas- 
sengers, an  increase  of  108,899  on  the  previous  year  :  the  car- 
mileages  for  the  two  years  were  475,t>80  and  4(i3,242  respectively. 
Despite  these  increases,  the  energy  used  per  car-mile  decreased  from 
I'Oll  to  '977  unit.  Working  expenses,  less  war  allowances, 
show  a  saving  of  £139,  the  ratio  working  expenses  to  receipts 
falling  from  68'8  to  63  per  cent.  ;  the  gross  profit  was  £7,312,  as 
against  £5,864,  and,  after  meeting  war  allowances,  there  was  a  net 
profit  of  £12,  the  first  shown  for  the  past  six  years.  In  the  previous 
year  there  was  a  deficit  of  £1,40H.  The  improved  returns  are  at- 
tributed to  the  opening  of  the  "Grand  Tour"  section,  on  which  the 
receipts  averaged  29'4d.  per  car-mile,  despite  the  interference  of 
the  war.  The  reserve  and  renewals  fund  is  stated  to  be  £442  for 
the  Corporation  worked  lines.  Certain  lines  in  the  borough  are 
leased  to  a  company,  and  the  balance  of  receipts  from  those  lines  is 
shown  as  £15,804  ;  up  to  the  same  date  there  was  a  total  deficit 
on  the  Corporation  worked  lines  of  £9,472,  and,  taking  both  con- 
cerns, there  is  a  balance  shown  of  £6,332. 

Walsall. — The  Birmingham  and  Midland  Tramways 
Joint  Committee  is  to  be  asked  for  the  reason  of  the  failure  of 
current  on  the  Wednesbury  and  WiUenhall  lines  on  four  occasions 
recently,  when  the  tramway  traffic  was  suspended  for  some  hours. 
The  tramway  manager  reports  that  the  introduction  of  female 
labour  on  the  cars  has  been  successful,  and  that,  at  present,  18 
women  are  engaged  as  conductors.  Messrs.  W.  A.  Stevens,  Ltd., 
state  that,  in  consequence  of  Government  orders  connected  with 
the  war,  they  could  not  give  any  date  for  the  delivery  of  the  three 
motor-omnibuses  remaining  to  be  delivered  under  their  contract, 
and  that  they  could  not  give  an  unconditional  guarantee  of 
delivery  of  the  three  additional  'buses  for  which  the  Committee 
contemplated  giving  them  as  order.  Under  the  circumstances, 
the  Tramways  Committee  has  decided  not  to  place  a  further  order 
with  the  company  at  present,  and,  in  view  of  the  urgent  necessity 
for  additional  travelling  facilities  to  be  provided,  recommends  that 
it  be  authorised  to  purchase  three  buses,  at  a  total  cost  not  exceed- 
ing £3,0011.  In  this  connection  the  town  clerk  has  been  instructed 
to  write  to  the  War  Office,  the  Admiralty,  and  the  Ministry  of  Muni- 
tions, requesting  that,  in  view  of  the  necessity  for  further  travel- 
ling facilities  being  provided  for  the  adjoining  colliery  districts, 
they  will  allow  the  contractors  to  deliver  the  motor-'buses  ordered, 
or  to  be  ordered,  on  behalf  of  the  Corporation,  so  that  an  adequate 
service  can  be  given  to  such  districts.  The  Committee  is  prepared 
to  make  a  contribution  of  £2,000  in  aid  of  rates,  out  of  the  profits 
of  the  undertaking,  for  the  year  ending  Peoember  3l8t  next. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Australia. — A  revised  scale  of  charges  for  telephone 
services  has  been  laid  before  the  House  of  Representatives  by  the 
Postmaster-General ;  it  practically  doubles  the  present  rates  for 
effective  calls,  both  on  subscribers'  instruments  and  public  tele- 
phones, while  the  ground  rents  are  to  be  imposed  on  a  basis  which, 
in  some  individual  cases,  will  involve  a  slight  reduction,  and  in 
others  a  slight  increase.  The  line  covered  by  ground  rent  is  in 
each  case  miles.    The  revised  scale  for  ground  rent  is  as  follows  : — 
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linos 
oonneoted. 


Exchanges  or  networks 
having— 

From  1  toUOO- 

„     301  to  600 
„     601  to  1,500     ... 
„     1,501  to  4,000  ... 
„     4,001  and  upwards 
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|a£ 
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3 
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I     5 
5 

10 
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3  0 
3  5 
3  10 

3  16 

4  0 


£  s. 
2  10 
2  10 

2  15 

3  0 
3     0 


2  0 
'i  0 
2  5 
2  10 
2   10 


Chabge  FOE  Calls. 

For  each  effective  call  originating  from  a  subscriber's  instru- 
ment, Id. 

For  calls  originating  from  a  public  telephone,  2d.  per  conver- 
sation of  three  minutes. 

In  future  the  ground-rents  will  vary  according  to  the  number 
of  subscribers'  lines,  instead  of  being  based  on  a  population  basis 
as  at  present.  In  the  aggregate  the  department  will  lose  about 
£1,000  by  the  change.  The  population  basis  has  proved  to  be 
unfair.  Existing  contracts  will  be  allowed  to  run  their  course, 
bat  the  rentals  on  the  new  basis  will  apply  immediately  to  all  new 
subscribers.  The  increased  rates  will  come  into  operation  about 
the  New  Year. 

In  submitting  the  new  scale.  Mr.  Spence  also  tabled  the  report 
of  the  Departmental  Committee  of  Investigation  which  met  last 
year  to  inquire  into  the  best  means  of  meeting  the  deficiency  on 
telephone  working,  which  amounted  to  £296,124  for  the  year 
ended  June,  1914.  The  Committee  found  that  a  saving  of  £78,000 
per  annum  could  be  effected  by  economies  in  operating  and  repairs 
and  maintenance.  To  make  up  the  remaining  deficiency  of 
£218,000,  the  Committee  recommended  the  adoption  of  an  amended 
scale. 

Chorley. — The  B,  of  G.  has  decided  to  install  the 
Dictograph-Turner  intercommunication  telephone  system  in  the 
workhouse,  at  an  estimated  cost  of  £140.  Tenders  are  to  be 
invited  for  the  work. 

Japan. — According  to  a  report  just  to  hand,  although 
there  is  a  very  active  demand  for  connections  to  the  telephone 
system  in  Tokio,  only  one-tenth  of  the  recent  applications  have 
been  attended  to,  the  Central  Telephone  Bureau  not  having 
sufficient  available  funds.  It  is  also  stated  that  the  telephone 
apparatus  in  use  is  quite  out  of  date,  and  not  to  be  compared  with 
that  employed  in  Europe  and  America.  The  authorities  are  fully 
aware  of  this,  but  cannot  do  anything  to  improve  matters  ;  owing 
to  the  shortage  of  allotted  appropriations  and  the  rigorous  curtail- 
ment in  expenditure  enforced  in  all  the  Japanese  Government 
Departments. 

Xew  Lines. — The  Compagnie  Fram.aise  des  Cables 
Telegraphiques  has  opened  for  traffic  a  submarine  cable  between 
San  Domingo  and  Mayagnez  in  Puerto  Rico,  connected  by  an  over- 
land line  186  km.  in  length  with  San  Juan. — Joiunal  Ti'Ugraphique. 

\ew  Telephone. — It  is  reported  from  Christiania  that 
a  new  micro-telephone  ( .'  microphone)  has  been  devised  by  a 
Norwegian  inventor,  which  renders  it  possible  to  telephone  to  a 
distance  three  times  greater  than  at  present,  and  that  the  inven- 
tion is  also  of  considerable  importance  for  wireless  telephony. 
The  sum  of  £25,000  has  been  set  apart  for  carrying  out  official 
experiments,  which  are  to  begin  shortly. 

Norway. — The  construction  of  the  trans-Atlantic  radio- 
telegraph station  at  Stavanger,  Norway,  which  has  been  delayed 
by  the  war,  has  been  resumed  by  the  Marconi  Co.  When  completed 
Stavanger  will  exchange  traffic  with  the  Marconi  station  at 
Chatham,  Mass.— 7".  and  T.  Ar/p. 

Spain. — The  installation  of  a  telephone  system  con- 
necting the  various  towns  of  the  four  united  Provinces  of  Cata- 
lonia, including  the  establishment  of  central  telephone  exchanges, 
has  been  authorised. — Board  of  Trade  Journal. 

Telephonina'  in  Frencli. — The  French  language  is  said 
to  have  been  found  much  better  adapted  to  long-distance  tele- 
phoning than  the  English,  and  operators  in  Paris  have  succeeded 
in  transmitting  messages  to  London  at  the  rate  of  190  words  a 
minute. — T.  and  T.  A(/e. 
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CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Australia.  —  December     7th.      r.M.G.'8    Department 

(various  States).  Non-encrnstinsf  zinoB,  carbon  and  manganese 
powder,  manpanese  chloride,  chloride  of  ammonia,  porous  pots 
(2  in.),  outer  jars  for  cell",  carbon  blocks,  resistance  boxes  of  .t,000 
ohmp,  &c.     See  "  Official  Notices "  to-day. 

Sydney.— December  6th.  Municipal  Council.  3S,000-volt  out- 
door transformers  and  switchgear.  Specifications  (lOs.  (id.)  from 
Electric  Light  Department,  Town  Hall. 

December  20th.  Metropolitan  Board  of  Water  Supply  and 
Sewerage.  Centrifugal  pumps  and  electric  motors  at  the  Marrick- 
ville  low-level  pumping  station. 

November  4th. — P.M.G.     58  miles  lead-covered  cable  (11  items). 

January  12th,  1916.  N.S.VV.  Railway  and  Tramway  Department. 
Two  water-tube  boilers,  &c.,  for  the  Zara  Street  power  house, 
Newcastle.     See  our  last  issue  for  further  particulars. 

January  3l8t,  1916.  Three  electrically-operated  railway  freight- 
oar  transferers,  for  Jones  Bay  wharfage,  Pyrmont.  Particulars 
from  Engineerin-Chief  of  the  Harbour  Trust,  Circular  Quay. 

Melboibne.— December  14th.  Deputy  P.M.G.  Eleven  sections 
of  a  lamp-signalling  trunk-line  switchboard,  and  other  material 
necessary  for  increasing  the  equipment  of  Melbourne  trunk 
exchange  from  lOS  to  240  lines.     Schedule  1,207.* 

Victoria, — December  14th.  P.M.G.  For  delivery  in  all  States, 
18  1)70  common-battery  wall  pattern  telephones,  manufactured  in 
Australia.     Sohed.  No.  1.2(')4. 

Victorian  Railways.  — January  .5th,  19i6.  Installation  of 
automatic  sprinklers  and  thermostats  at  Jolimont  car-shed.  Chief 
Storekeeper,  Railway  Offices,  Spencer  Street,  Melbourne. 

Perth. — December  Sth.  294  accumulators,  and  power  board 
complete,  for  P.M  G.s  Dept.     See  "  Official  Notices  "  October  Sth. 

GouLBURN.— October  30th.  One  200-KW.  direct-coupled  D.c. 
generating  set,  gas  or  steam  driven.  Specification  (lOs.)  from  the 
Town  Clerk,  or  at  the  office  of  the  Local  Government  Association, 
103-4,  Queen  Victoria  Markets,  Gonlburn. 

Darliijo-toii.— October  22nd.  Corporation.  3,000-kw. 
turbo-alternator  ;  surface  condensing  plant.  See  "Official  Notices" 
October  8th. 

Dublin.— October  25th.  Corporation.  Alterations  and 
additions  to  electric  lighting  of  public  baths  and  wash-houses,  Tara 
Street.     Specifications  from  the  City  Electrical  Engineer,  Fleet  St. 

November  4th.  Great  Northern  Railway  Co.  (Ireland).  Twelve 
months'  supply  of  stores,  including  a  number  of  electrical  items. 
See  "  Official  Notices  "  to-day. 

Dundee.— October  21st.  The  Harbour  Trust.  Electric 
lighting  of  Shed  "  Y"  at  the  new  wharf.  Specifications,  Ka.,  from 
Mr.  J.  H.  Thompson,  General  Manager  and  Engineer. 

Cilreystones  (Co.  Wicklow).— One  60-ii.H.i'.  eras  engine, 
alternator,  and  switchboard  panel  for  Greystones  Electric  Light 
and  Power  Co.    See  "  Official  Notices  "  October  1st. 

Leeds. — October  18th.  Overground  transformer  chamber 
at  Houghton  Street  and  Rawson  Place,  Dewsbury  Road.  C.  N. 
Hefford,  Manager,  Electric  Lighting  Department,  1,  Whitehall  Rd. 

l-ittleborouffli.— October  22nd.  U.D.C.  h.t.  cables, 
road-work,  &c.,  transformers  and  switchgear  for  sub-station.  See 
"  Official  Notices"  October  Ist. 

New    Zealand.  —  Dunedin.  —  November    :5rd.      City 
Coancil.   Insulated  and  bare  copper  wire  for  a  period  of  two  years.* 
November  3rd.     City  Council.     One  3,000- volt  regulator.* 

SaU'ord.— October  IKtli.  Coal  rei|uired  for  the  elec- 
tricity department.  Particulars  from  the  Borough  Eleotiioal 
Engineer,  Frederick  Road,  Pendleton. 

Spain.  -October  ;'.Oth.  The  municipal  authorities  of 
•Avila  are  inviting  tenders  for  the  conoeBsion  for  the  electric 
lighting  of  the  town  during  a  period  of  ten  years. 

Watford.  —  October  I  nth.  Wiring  new  waterworks 
pumping  station  for  light  and  power,  for  the  U.D.C.  Mr.  D. 
Woterhouse,  Engineer,  High  Street.    (Returnable  deposit  of  *1.) 

loi'K.— October  2Hth.  WH.  I.'ailway.  Si.\  or  twelve 
months'  supply  of  telegraphic  apparatus,  wire,  and  line  stores. 
See  "  Official  Notices"  today. 

HpeciflcationB  for  the  items  marked  '  oan  be  seen  at  the  Board 
of  Trade  Commercial  Intelligence  Branch  in  London. 


CLOSED. 


Argentina. — The  tender  of  tiio  Anglo- Argentine  General 

Electric  Co.,  Ltd.,  for  the  supply  of  40,000  oarbons  for  the  lighting 
of  the  port  of  La  Plata  has  been  accnptod  bv  the  Direcoion  (ieneral 
del  Puerto  de  Hienos  Aires  ;  price  ■'■l,4  7r)  m/o. 


Au.stralia. — Tas.'\iania. — The  tender  of  the  B.I.  and 

Helsby  Cables,  Ltd ,  has  been  accepted  by  the  Launceston  City 
Council  for  the  supply  of  2,640  yards  of  underground  armoured 
feeder  cables,  at  £1,0S2,  subject  to  the  market  price  of  copper 
and  lead. 

Sydney. — The  following  contracts  have  been  received  by  the 
Municipal  Council  :  — 

U.O.  Two-wiRE  Meters. 

Noyes  Bros (reoommcnded)  f  2,930 

Hiand^id  Waygood-Heroules,  Ltd 2,988 

Haes  &  Eggers       8,7)3 

Edison  1.4  Swan 4,049 

AuBt.  General  Blectrio  Co 6,717 

A.C.    Two-WIRE    MfeTERS. 

Standard  Waygood-Heroales,  Ltd f  6.850 

Haes  iV  Eggers 7,02>i 

Noyes  Bros (recommended)     7,145 

I^aurence  «£  Hanson        7,176 

Edison  A  Swan 7,69a 

Aust.  General  Electric  C J 8,063 

Turbine  Platfohji,  No.  12  Ti-rbine. 

Poole  &  Steel        (reoomm:nae3)   £299 

Sydney  Steel  Co 819 

Luke  Muras ;^0 

K.  L.  Berutton  &  Co 366 

Motor  or  Rut.\rv  Converter. 

2,0J0-Kw.         Price  per  Kw. 
set.  of  output. 

Brit.  Westinghouse  Co.  (recommended)         £7,347  £3-469 

Giithridge,  Ltd 8,437  4-89 

Dick,  Kerr  &  Co 9,364  4-432 

Siemens  Bros 9.7?0  4-890 

Aust.  General  Electric  Co 10,199  ,1099 

Oil  Dryer  and  Filter. 

Aust.  General  Electric  Co (recommended)  £368 

The  following  tenders  have  been  accepted  : — 
Victorian  Eailways. 

Electric  lighting  material  for  the  Jolimont  car  shop,  £237.— W.  T.  Henley's 

Telegraph  Works  Co.,  Ltd. 
Electrical  equipment  for  new  bogie  cars,  Brighton  street  railway.— Aust. 

General  Electric  Co. 

N.S.W.  Public  Works  Department. 

Installation  of  six  electric  goods-lifts  at  the  State  abattoirs,  Homebush 
£2,935.-3tandard  Waygood-Hercules,  Ltd. 

Emu  Bat  Municipal  Council  (Tas.). 

Electric  lighting  plant,  £2,291.— Dalgety  &  Co.  —Tendert. 

Bradford. — The  city  engineer  having  reported  that  the 
North-Eaetern  Steel  Co.,  Ltd.,  had  rolled  about  45  tons  of  steel 
tram  rails  in  excess  of  the  quantity  required  by  the  Corporation 
under  their  contract,  and  that  the  surplus  rails  were  now  offered 
at  the  price  of  £ii  per  ton,  it  has  been  decided  to  recommend  the 
City  Council  to  accept  this  offer. 

At  a  recent  meeting  of  the  Works  Sub-Committee,  the  general 
manager  submitted  correspondence  which  had  passed  between 
himself,  the  War  Trade  Department,  and  the  Board  of  Trade,  with 
respect  to  the  contract  placed  by  the  Corporation  with  Messrs. 
Brown,  Boveri  &  Co.,  Ltd.,  for  the  supply  of  tramcar  motors.  He 
further  reported  that,  as  a  result  of  small  modifications  in  detail 
of  the  motors,  the  original  contract  price  of  £22,000  would  be 
increased  to  £22,318,  and  the  Subcommittee  decided  to  recommend 
that  the  increased  price  be  approved. 

The  Tramway  Works  Sub-Committee  has  accepted  the  offer  of 
the  British  Oxygen  Co.,  Ltd,  for  the  supply  of  oxygen  required  by 
the  Tramways  Department  during  the  ensuing  three  montns  at  the 
price  cf  358.  per  1,000  cb.  ft.  It  has  also  accepted  the  tender  of 
Messrs.  Scholey  &  Co.,  Ltd.,  for  gear  wheels  and  pinions  for  car 
motors  as  follows  :  30u  tool-steel  gears,  at  £7  9a.  each,  and  200 
tool-steel  pinions,  at  £1  5s.  each. 

IKirtford, — The  electrical  engineer  has  been  instructed 
to  order  100  tons  of  South  Leicester  nuts  from  Messrs.  J.  Waddell 
and  Sons,  at  21b.  per  ton  delivered,  and,  if  it  proves  satisfactory,  a 
farther  100  tons.  The  offer  of  Messrs.  John  Hudson  &  Co.,  Ltd  , 
of  abou''.  l.'^0  tons  of  South  Hetton  coal,  at  2iis.  nd.  per  ton 
delivered,  has  been  accepted. 

lidinbui'it'li. — The  Council  has  accepted  tenders  bv 
Messrs.  Fraser  i;  Chalmers  for  turbo-alternators  and  condensing 
plant  for  the  Portobello  new  power  station.  Messrs.  Viokers  and 
Messrs.  Richardsons,  Westgarth  ,V  Co.,  are  sub-contractors.  A  dis- 
cussion that  took  plaoe  respecting  the  matter  is  reported  in  our 
"  War  Items  "  today. 

Hereford. — The  T.C.  has  accepted  the  tender  of  Messrs. 
Bawatcr,  of  Birmingham,  for  1.000  tons  of  Haunchwood  fine  slack 
coal  for  the  electricity  works, 

London. — L.C.C. — The  Highways  Coramittoo  recom- 
mends that  the  operation  of  standing  order  No.  295  be  suspended, 
in  order  that  payment  may  be  made  to  the  following  firms  for 
work  done  at  the  Greenwich  generating  station  — Messrs.  .1. 
Coohrane  .ic  Sons,  Ltd.,  retention  money  under  their  contract  for 
the  laying  of  condensing  water  pipes  payment  on  aooount  of 
£S,127  to  Messrs,  Davidson  &  Co.,  Ltd..  in  respect  of  their  contract 
for  the  provision  of  four  induced  draught  fans ;  a  further  payment 
on  account  of  £4,S8B  to  the  British  Westinghouse  Electric  and 
Manufacturing  Co.,  Ltd.,  in  respect  of  their  contract  for  the 
supply  of  high  tension  switchgear,  Kc. 

Koflierliain.  The  Tramways  ronimittcc  of  the  T.C. 
has  arranged  to  purchase  throe  motor-omnibnees  from  the  Dalmlw 
Co.,  Ltd.,  at  £<.!..::  lOs,  eaob. 
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8outhaiii]tton. — In  reference  to  the  Electricity  Com- 
mittee's contract  with  the  British  Thomson-Houston  Co.,  for  the 
supply  of  a  rotary  converter,  the  British  Electric  Transformer  Co., 
who  are  sob-contractors  to  the  British  Thomson-ITouBtan  Co.,  have 
notified  them  that  their  orieinal  price  of  £i9il  for  the  necessary 
high-tension  transformers  would  not  hold  eood  owing'  to  the  in- 
creased cost  of  materials,  .to.  Under  the  circumstances  the  Com- 
mittee has  agreed  to  the  amount  of  the  contract  being  advanced  to 
£.".42.  The  t  'ommittee  has  had  its  attention  drawn  to  the  necessity 
of  providing  slot  meter.-;,  but  has  deferred  consideration  of  the 
matter  in  view  of  the  difficulty  of  obtaining  meters  at  the  present 
time. 

The  T.C.  received  the  following  tenders  for  installing  electric 
light  at  the  Ascupart  Street  Police  Station  : — 

A.  Kingman  &  Co laocoptcdi     jClS  12  0 

.1.  Davis  .li  Co.,  Ijtd 19  10  0 

F.  W.  cook&Co -21111; 

The  tender  of  Messrs.  Edgar  Allan  .t  Co.  has  also  been  accepted, 
at  £225,  for  tramway  points  and  crossings.  Meaars.  Hadfield's 
Steel  Foundry,  Ltd.,  quoted  £240. 

The  offer  of  Mr.  H.  P.  Pemberton  to  purchase  a  quantity  of  old 
rails,  at  87e.  per  ton,  has  been  accepted. 

Tor(|uay. — The  Klectricity  Committee  has  acceiited  the 
offer  of  Messrs.  Cory  Bros,  to  supply  1,500  tons  of  coal  in  equal 
quantities  extending  over  a  period  of  12  months,  subject  to  their 
giving  the  Council  the  benefit  of  any  rebate  allowed  them  from  the 
collieries  in  consequence  of  Government  legislation  for  limitation 
of  prices. 

AVatford. — The  Electricity  Committee  has  accepted  the 
offer  of  Messrs.  W.  Cory  \  Son,  Ltd.,  to  supply  900  tons  of  Arley 
peas  coal,  at  lOs.  7d.  per  ton. 

WolverUampton. — The  Electricity  Committte  recom- 
mends the  acceptance  of  the  tender  of  Messrs.  Amies  &  Sharratt,  at 
£1,045,  for  constructing  the  foundation  and  other  work  in  connec- 
tion with  the  new  cooling  tower. 

Woolwich. — The  following  tenders  have  been  accepted 
by  the  Electricity  Comnittee  in  connection  with  the  extension  of 
the  Globe  Lane  Station  : — 

S.  B.  Goslin  &  Sons, — C.I.  chute  plates,  £21. 

Bell's  Asbestos  Co. — Covering  3  in.  and  8  in.  steam  pipe  lor  8,000- liw.  turho- 

alteinator,  £39. 
Ferranti  Ltd.— Switcligear  for  1,000-kw,  converter,  £120, 

The  borough  electrical  engineer  has  been  instructed  to  purchase 
either  a  new  or  secondhand  centrifugal  pump  to  be  installed  at 
Globe  Lane  Works,  eo  that  the  various  turbines  may  be  run  in 
parallel  without  risk  of  losing  the  circulating  water.  By  the 
adoption  of  this  pump  a  larger  output  can  be  handled  with  greater 
safety.  The  Royal  Arsenal  authorities  have  accepted  the  Com- 
mittee's quotation  for  a  permanent  supply  to  the  Dockyard,  and  in 
this  connection  a  oontraot  is  to  be  sealed  with  Messrs,  Ferranti 
Ltd.,  for  the  supply  of  the  necessary  switchgear  at  a  cost  of  tlOl, 


FORTHCOMING    EVENTS. 


Institution  of  Mechanical  Engineers.— Friday,  October  15th.  At  s  n.m.  At 
the  Institution  of  Civil  Bngiileera,  Great  George  Street,  S.W.  Paper  on 
"The  Theory  of  Grinding,  with  Reference  to  the  Selection  of  Speeds  in 
Plain  and  Internal  Work,"  by  Mr,  J.  .J.  Guest. 

Greenock  Electrical  Society.— Friday,  October  loth.  Lecture  by  Mr,  F.  H. 
Whysall  (Hon.  President),  chief  electrical  engineer,  Oreenoch,  on  "  The 
Construction  of  Storage  Batteries,"  Mr,  A,  Norwell,  B,8c.,  Principal  of 
Greenock  Technical  School,  will  preside. 

The  Faraday  Society,— Tuesday,  October  inih.  At  8  p.m.  At  the  Insti- 
tution of  Electrical  Engineers.  General  Discusaionlon  •' The  Transform- 
ations of  Pure  Iron."  Sir  Robert  Hadfielfl  will  preside,  Dr,  A,  B,  Oxley, 
oi  the  University  of  Sheffield,  will  open  the  Discussion,  Tickets  may  be 
obtained  from  the  Secretary,  at  82,  Victoria  Street,  S.W. 

Diesel  Engine  Users'  Association.— Wednesday,  October  -JOth,  Further 
Discussion  on  ''  Lubrication  of  Diesel  Engines," 

Nottingham  Society  of  Engineers.— Wednesday,  October  20th.  At  7..TO  p.m. 
At  Welbeck  Hotel,  Milton  Street.  Paper  on  "  Steam  Turbines,  Blowers 
and  Compressors,"  by  Mr,  J,  Goldes, 

Chemical  Society.— Thursday,  Octobar  2l8t.  At  8  p.in.  At  Burlington 
House,  W.     Informal  Meeting. 

Junior  Institution  of  Engineers.— Friday,  October  32nd.  At  8  p.m.  At 
.99,  Victoria  Street.  Paper  on  "  Safety  Precautions  for  Transmission 
Machinery,"  by  Mr.  W.  V.  H,  Capps. 

Manchester  Association  of  Engineers.— Saturday,  October  23rd.  At  Grand 
Hotel,  Avtoun  Street,  Paper  on  *'  Notes  on  Some  Recent  Researches,"  bv 
Prof.  J.  E.  Petavel. 


NOTES. 
Laiup-Triniiners     Ladder. — The     street    lamps    in 

Chicago  are  trimmed  from  a  ladder  which  is  set  firmly  against  the 
base  of  the  post  on  which  the  trimmer  is  working,  while  the  ladder 
leans  outwards  and  ii  supported  from  the  post  at  its  upper  end  by 
an  iron  stirrup,  which  maintains  it  at  a  convenient  dietance  from 
the  lamp  globes.  The  trimmer,  while  ascending  the  ladder  and 
while  working  on  the  lamps,  remains  at  all  times  between  the 
ladder  and  the  post.  Such  a  ladder  posseapes  several  advantages 
over  the  ordinary  ladder.  It  is,  for  example,  impossible  for  it  to 
slip  ;  it  presents  practically  no  obstruction  to  pedestrian  traffic  ;  it 
places  the  trimmer  In  a  convenient  position  for  workin?,  and  it 
minimises  the  hazard  to  both  the  pnblio  and  the  trimmer,—' 
J-jleetricnl  World. 


Forcljfii  Trado. — Fioures  for  September. — The  fol- 
lowing are  the  electrical  and  machinery  figures  given  in  the  official 
returns  for  September  :  — 

Impobts. 
Electrical     goods        Month 
and    apparatus,  of 

excluding  ma- 
chinery and  un- 
insnlated  wire  I07,3iil»     -|- 

Machinory  ...       80.1.S87     + 

EXPOKTS. 

Electrical  goods 
and  apparatus, 
excluding  ma- 
chinery and  un- 
insulated wire 

Machinery 


Si-ptrmher 

£ 

I07.3iil» 

80.-.  S87 


262,088 
1,611,450 


Inc. 

or 
dec. 

£ 
69,5;i!l 


.\'i)U! 

viontli.1, 

1915. 

£ 

766,128      - 


Inc. 

dee. 
£ 
26\084 


r)83,889     6,873,390     -H,B66,117 


82,015     2,270,267   -       114,123 
12,600  14,611,3,54  -11,49.5,212 


Radium  and  Plant  flrowtli.— .\8  the  result  of  very 
careful  experiments,  the  conclusion  has  been  reached  that  radio- 
active materials  exert  no  appreciable  influence  on  the  growth  of 
plants,  in  spite  of  the  favourable  results  that  were  announced  some 
time  ago. 

Spanish  Prize  ('oiii|ietition. — The  Spanish  Society 
for  promoting  the  national  industries,  styled  El  Fomento  del 
Trabajo  Nacional,  announces  that  the  Dsu  annual  premium  of 
.">,000  pesetas  will  be  awarded  this  year  for  any  new  invention, 
process,  or  improvement  in  the  department  of  electrical  or 
mechanical  engineering,  chemistry,  physics,  the  arts,  or  commerce, 
tending  to  the  progress  of  Spanish  industries.  The  competition  is 
open  to  foreigners,  and  further  particulars  may  be  obtained  from 
the  Secretaria,  4,  Plaza  Santa  Ana,  Madrid. 

Renio\  ins:  Russian  Electrical  Plant.— It  was  reported 

at  a  recent  meeting  of  the  Electrotechnical  Section  of  the  Russian 
Military  Industries  Committee,  that  much  of  the  electrical 
machinery  and  apparatus  removed  from  places  ordered  by  the 
military  authorities  to  be  evacuated  had  been  removed  by  wholly 
incompetent  people.  Many  comparatively  useless  parts  had  been 
taken,  and  essential  parts  left  behind.  It  is  stated  that  to  obviate 
such  errors  in  future,  the  Military  Industries  Committee  will  be 
charged  with  the  execution  of  the  work. 

The  A.S.E. — It  is  announced  that  the  Amalgamated 
Society  of  Engineers  has,  by  16,075  votes  to  14,259,  resolved  to 
secede  from  the  General  Federation  of  Trade  T'nione.  The  Timex 
reports  Mr.  Young,  the  general  secretary,  as  saying  that  the  mem- 
bers no  longer  wish  to  belong  to  a  financial  federation,  but  to  build 
up  a  fund  of  their  own. 

Volunteer  Xotes. — Engineeking  Institutioxs'  Volun- 

TEEB  Training  Corps  — 

Company  Orders. — By  Lieut.-Col.  C.  B.  Clay,  V.D.,  Commandant, 
for  week  commencing  October  18th,  1915  : — 

DriUs,  6.15  to  7,15  ;  7.15  to  8.15  p.m, 

Monday,     October    18th. — Section    1,    Technical  ;     Section    4, 
Squad. 

Tuesday,     October   19th. — Section    2,     Technical ;     Section     3, 
Shooting. 

Thursday,     October    21st. — Section   3,    Technical ;    Section    2, 
Shooting. 

Friday.  October  23nd. — Section  4,  Technical  ;  Section  1,  Squad, 

Signalling  Class  Mondays  and  Fridays,  but  members  will  attend 
Technical  Classes  Mondays  and  Fridays  with  their  Sections. 
Recruits  attend  on  Mondays  and  Fridays. 

Members  will  fall  in  for  all  Drills  at  the  new  Headquarters, 
Chester  House,  Eccleston  Place,  S,W..  on  and  after  Monday, 
October  18th.  E,  G,  Fleming, 

Company  Coiinnauder  and  Acting  Adjutant. 

3BD  Batt.  (Old  Boys)  Centbal  London  Regiment  (Volun- 
TEEBs). — Battalion  Orders  by  Colonel  S.  G,  Grant  (Officer  Com- 
manding), Thursday,  October  14th,  1915  : — 

Week-end  Prtrar/p.v.— Saturday.— Field  Day.  The  Battalion  will 
parade  at  Baker  Street  Station  at  2.15  sharp,  and  proceed  by  train, 
right  half  Battalion,  under  the  command  of  Mr.  H.  0.  King,  to 
Neaeden  Station  ;  left  half  Battalion,  under  the  command  of 
Mr.  W.  Ridd,  to  Preston  Road  Station.  The  general  idea  has  been 
issued  to  the  Commanders  concerned. 

Sunday. — The  Battalion  will  parade  at  Liverpool  Street  Station 
at  9.30  a.m.  and  proceed  by  train,  for  entrenching  dutiep,  returning 
about  4.55  p.m.  The  Quartermaster  will  make  the  necessary 
arrangements  for  lunch  and  refreshments, 

Entn-ncliiny. — Members  are  reminded  that  this  work  is  still 
being  carried  on  daily  (except  Fridays),  and  are  directed  to  attend 
as  fre()nently  as  possible. 

Musketry. — Saturday  next,  the  16th  inst.  There  will  be  shooting 
at  both  Acton  and  Bisley  Ranges,  as  usual.  Members  proceeding  to 
Bisley  must  report  themselves  to  Sergeant  Cotter,  at  the  barrier  of 
>"o.  0  Platform,  Waterloo  Station,  at  12.45  p.m. 

Tuesday  next,  the  19th  inst.     Shooting  at  Acton,  as  nenal. 

A.  G.  JoiNEB,    Major  and  Adjutant,  O.B.C. 

A    .iOO-niile    Electric-Vehicle   Run. — Recently    Mr. 

Chas.  Chamberlain,  of  Buffalo,  N.Y.,  made  a  journey  across  State 
from  BaSalo  to  New  York,  in  a  Waverley  electric  car.  The  trip 
would  have  been  completed  in  three  days  but  for  poor  charging 
facilities  in  two  places  which  delayed  matters.  To  cover  the  501 
piileB,  94  KW.-hours  were  required,  or  '18  KW.-honr  per  mile. 
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The  Electro-Jlarinoiiic  Society. — The  first  smoldn<; 

concert  of  the  season  was  held  on  Friday  evenine  last  at  the 
Holborn  ReBtaurant.  Notwithstindine  the  prevaiUng  war  con- 
ditions there  was  a  large  company  present.  The  well-filled  con- 
cert hall  bore  evidence  that  the  value  of  a  few  hours'  fraternisa- 
tion and  relaxation  among  kindred  spirits  is  clearly  recognised  in 
these  days  when  electrical  men,  like  other  engineers,  are  feeling 
the  strain  of  munition-making  and  other  war  activities  and 
anxieties.  The  artistes  were  all  good— several  specially  so. 
Encores  were  frequent,  and  the  applause  was  both  enthusiastic 
and  unstinted.  Altogether  the  opening  night  aogured  well 
for  a  successful  season.  Mr.  W.  J.  Tennant  made  a  capital 
chairman,  and  as  his  remarks  are,  in  onr  estimation,  worthy  of  a 
wider  circulation  than  they  obtained  last  Friday,  we  quote  them 
below  :  — 

Gentlemen,  the  next  turn  is  my  turn.  Your  secretary — you 
know  what  a  martinet  he  is— has  afked  me  to  say  a  few  words. 
First,  I  have  to  express  regret  that  our  hon.  treasurer.  Sir  John 
Snell,  who  was  to  have  taken  the  chair  this  evening,  at  the  last 
moment  found  himself  unable  to  do  so.  As  you  all  know,  his 
official  responsiliilities  have  recently  been  much  increased,  and  he 
writes  that  he  is  driven  from  pillar  to  post,  and  is  being  shamefully 
overworked.  Then  our  old  friend  and  musical  director,  Mr.  Gate- 
house, writes  that  he  is  recovering  from  a  slight  attack  of  bronchitis. 
He  says  the  programme  has  purposely  bjen  made  a  little  shorter 
than  usual  on  account  of  the  difficulty  of  getting  home  these 
times.  You  have  to  grope  your  way  owing  to  the  increased  dark- 
ness of  the  streets,  and  there  are  also  the  difficulties  of  reduced 
train  facilities  and  other  means  of  locomotion  to  contend  with. 
Members  may,  therefore,  be  glad  of  the  opportunity  of  leaving 
somewhat  earlier  than  has  been  the  case  in  previous  years.  Now 
I  have  a  few  statistics  which  I  should  like  to  bring  to  your  notice. 
The  number  of  members  on  the  roll  at  the  end  of  last  season 
was  (532  as  compared  with  664  at  the  end  of  the  previous 
season.  Since  the  end  of  last  season  two  have  died,  21  have 
resigned  outright,  and  36  memberships  are  in  abeyance 
till  the  end  of  the  war,  either  on  account  of  absence 
on  active  service  or  because  of  bad  times.  This  is  somewhat 
serious,  as  the  result  is  that  our  active  membership  is  reduced  to 
.573,  and,  furthermore,  only  13  new  members  have  been  put  up  fqjr 
election  so  far  this  season,  as  compared  with  55  last  year.  Last, 
but  not  least,  current  subscriptions  are  not  coming  in  as  wallas 
they  might,  and  certainly  not  as  well  as  usual,  or  as  they  ought  to 
do.  In  these  unprecedented  times,  I  think  we  should  make  a  special 
effort  to  keep  things  going  and  to  carry  on  as  usual.  Is  it  to  be 
Baid.  when  the  war  is  over,  that  we  had  not  the  nerve  or  the  cash 
to  keep  the  Electro-Harmonic  Society  going  in  spite  of  the 
Bosches  .' '  That  these  are  days  for  economy,  I  agree  ;  but  there 
are  wise  and  unwise  economies,  and  I  think  this  is  essentially  a 
time  when  a  sane  and  reasonable  amount  of  recreation  should  be 
taten,  especially  when  it  does  not  run  us  into  much  expense.  The 
concerts  we  get  at  the  Electro-Harmonic  Society  are  half  the 
pnce  of,  and  far  superior  to,  those  usually  provided  for  this  class 
of  entertainment ;  and  there  is  a  camaraderie  existing  amongst  us 
that  is  not  to  ba  found  amongst  ordinary  audiences.  I  suggest 
that  we  should  all  put  our  shoulders  to  the  wheel,  and  determine 
to  keep  the  flag  of  the  Electro-Harmonic  flying  bravely  until  the 
better  times  arrive  that  we  must  all  hope  are  in  store  for  us  in  the 
future.  Hemember  the  '  Ladies'  Nights,'  and  bring  the  ladies  on 
those  occasions  just  the  same  as  usual.  The  ladies  are  doing  a 
great  dea,l  for  us  in  these  days,  and  we  should  show  our  gratitude 
to  them  in  every  possible  way." 

Workman  Fined. — Frank  Taylor,  iron  turner,  ot  Ann 
street,  Stockport,  was  summoned  at  the  Stockport  Police  Court,  on 
Tuesday,  by  his  employers,  Messrs.  G.  H.  Heywood  &  Co.,  Ltd., 
electric  power  engineers,  of  Reddish,  for  breach  of  contract  in 
unlawfully  absenting  himself  from  work.  It  was  stated  by  Sir 
William  Cobbett  (for  the  firm)  that  between  September  4  th  and 
September  28th  defendant  absented  himself  from  work,  more  or 
le»s,  on  12  days,  and  was  away  for  just  short  of  50  hours. 
Defendant  worked  on  a  lathe,  and  his  action  in  absenting  himself 
rendered  other  workmen,  and  machines  also,  idle,  with  consequent 
loss  to  the  firm,  who  were  engaged  in  important  Government  work. 
The  firm  claimed  £.:,  from  defendant.  Taylor  told  the  Bench  that 
he  did  the  heaviest  work  in  the  shop,  and  he  complained  that 
there  were  two  motors  behind  him,  and  he  felt  a  draught.  He  was 
ordered  to  pay  the  £5  claimed,  together  with  the  costs  of  the 
proceedings. 

Instjtiifion  and  Lecture  Notes.  —  Institution  of 
Heatini?  and  Ventilating  Enginpers.— At  the  autumnal  general 
meeting  held  on  Tuesday  last  at  the  Holborn  Restaurant,  Mr.  \V. 
.lones  read  a  paper  on  "  Heat  Transmission  and  Heat  Emission," 
and  Mr.  S.  Naylor  read  one  on  "  A  Comparison  between  Forced 
Firing  and  Slow  Combustion.  " 

University  of  London.— Prof.  .1.  A.  Fleming  is  to  deliver  a 
cnurne  of  six  lectures  on  "  Electric  Heating  and  Electric  Furnace*." 
at  the  I'nivernity  f  >llegc,  on  Friday  evenings,  at  .^  p.m.,  beginning 
on  O-.lober  J'.nh.     The  fee  will  be  £1   1  Ik.  iW    for  the  oourBe. 

Klertrlcal  AMNOrlailon  of  AiiKtraliii.  Thr  first  meeting  of 
the  Federal  fjouncil  was  held  in  Melbiiurnn  on  August  16th,  17th 
and  19th.  Those  present  included  N»w  South  Wales  counoillors 
Mr.  0.  W.  Brain  (Federal  presidrnt).  Mr.  11.  \V,  Myers  (president 
New  South  Waloi  spotion),  and  Mr.  A.  f).  K.  Webb.  The  latter  also 
aitfld  as  substitute  for  Mr,  H.  R.  Forbes  MacVay,  who  was  unable 
to  he  present.  The  Viotorian councillors  witp  Mr,  W.  II.  Alabaster 
fnresidnnt  of  the  Victorian  section).  Prof.  Payne,  and  Mr.  W.  .1. 
Xewbigin.       Mr.   Newbigin  was  appointed  hon.  Federal  secretary. 


A  number  of  matters  pertaining  to  the  Association  were  dlsouBBed, 
A  draft  of  the  proposed  rules  governing  the  work  of  the  Federal 
Council  was  submitted  and  approved,  and  a  number  ot  applioatlons 
for  membership  were  dealt  with  and  approved  prior  to  their  elec- 
tion by  the  respective  sections. 

At  the  August  meeting  of  the  N.S.W.  Section  a  paper  on 
"  Direct-Current  and  Alternating-Current  Sub-Stations  "  was  read 
by  Mr.  J.  S.  Juat. 

Association  of  Mining  Electrical  Engineers.— It  was 
reported  at  the  opening  meeting  of  the  session  of  the  West  of 
Scotland  Branch  that  the  membership  now  stood  at  201.  The 
Chairman  (Mr.  A.  B.  Muirhead)  in  explaining  the  work  for  the 
ensuing  session,  specially  referred  to  a  series  of  coal-cnttlng 
demonstrations  which  had  been  arranged  through  the  kindness 
of  Mr.  Amott,  of  the  United  Collieries,  and  Mr.  J.  P.  C.  Kivlen,  of 
the  Brodisholm  Colliery.  Mr.  Muirhead  delivered  an  address  on 
"  The  Davelopment  of  Electricity  In  the  Scottish  Mining  Industry," 
in  which  he  pointed  out  that  they  had  now  got  sufficiently 
far  from  1911 — when  the  present  code  of  electrical  rules  applicable 
to  mining  came  into  operation — and  sufficiently  near  1920  (when 
plant  installed  under  the  code  of  1904  must  be  removed  from  active 
service  to  comply  with  statutory  regulations)  to  justify  a  rrsume 
ot  the  whole  position.  Scotland's  mining  output  had  doubled  in 
30  years,  and  the  mining  conditions  were  hard  and  uncompromis- 
ing. These  difficulties  had  not  always  been  understood  by  the 
legislators  south  of  the  border,  who  seemed  to  think  it  fitting  to 
make  laws  as  if  Britain  had  one  colliery  of  one  coal  seam  and  one 
set  of  conditions.  Those  difficulties  in  mining  had  led  to  a  most 
marked  development  in  the  use  of  electricity  for  power  purposes 
below  and  above  ground,  and  he  submitted  tables  to  show  that  in 
all  approximately  137,200  e.h.p.  in  motors  had  been  installed,  and 
taking  this  at  340  out  of  a  total  of  647  collieries,  they  had  an 
average  of  403"5  e.h.p.  per  colliery.  The  number  of  electrically- 
operated  coal-ontting  machines  in  use,  which  lestched  a  total  of 
747,  showed  to  what  extent  electricity  had  been  called  upon  for 
"  in-bye  "  purposes  in  the  Scottish  mine  field.  The  number  of  com- 
pressed-air coal-cutters  in  use  and  their  output  per  year  did  not 
appear  to  indicate  that  that  type  of  machine  need  be  seriously 
considered  as  a  rival  to  the  electrical  machine  as  they  now 
knew  it. 

Inquiries, — A  correspondent  asks  for  information  as  to 
the  electrical  uses  of  "  Manjak." 

KliarkofT  Electric  Supply  ^y%itm,—The^Electritchestvo 

gives  a  full  illustrated  account  of  the  KharkoS  electrical  plant  and 
equipment,  which  have  undergone  a  series  of  extensions  ;  further 
additions  are  again  called  for.  The  old  town  electric  station  was 
inaugurated  in  1897,  with  four  steam  generators  of  a  total  capacity 
of  150  X  1  =  600  I.H.P.,  and  an  accumulator  battery.  Extensions 
of  the  plant  took  place  in  1900, 1904  and  1906.  In  the  year  1909  the 
total  output  was  2,927,212  KW.-honrs.  The  street  lighting  was 
entirely  effected  by  means  of  arc  lamps,  of  which  there  were  530 
in  1910.  The  demand  has  always  been  ahead  of  the  capacity  of 
the  station.  The  town  tramways  began  operation  in  1906.  In 
1910  it  was  recognised  that  the  station  was  inefficient  in  respect  of 
pressure,  accommodation  and  plant,  and  the  construction  of  anew 
station,  with  alternating  high-pressure  (6,000  volts)  current,  was 
proceeded  with,  this  station  being  inaugurated  in  1912.  It  was 
built  on  very  bad  ground,  and  special  measures  had  to  be  taken 
to  complete  the  construction  within  the  agreed  time.  The  buildings 
and  lines  are  planned  to  reach  their  maximum  in  the  winter  of 
1915-16.  Down  to  1/14  January,  1914,  the  money  spent  on  all  the 
work  was  about  1 ,200,000  roubles,  besides  bonds  to  the  value  of 
500,000  roubles.  There  are  about  35  versts  of  tramway,  of  metre 
gauge,  employing  about  800  workpeople. 

Xew  <-cwt.  Edison  Electric  Vehicle. — A  new  electric 

delivery  vehicle  built  to  Mr.  Edison's  designs  and  intended  for  loads 
up  to  7  cwt.  has  just  been  publicly  displayed  at  the  Edison  works  at 
West  Orange,  New  Jersey,  U.S.A.  According  to  a  statement  by  Mr. 
Edison,  the  object  of  the  car  is  to  replace  the  horse-drawn  delivery 
van  of  the  small  tradesman,  and  he  claims  that  the  cost  of  upkeep 
and  running,  including  energy  and  storage,  will  equal  only  half 
the  cost  of  feeding  and  stabling  a  horse,  while  the  cost  of  tires 
will  be  less  than  that  of  shoeing  a  horse.  The  new  vehicle  is 
litted  with  an  Edison  battery  of  a  capacity  sufficient  for  a  range  of 
travel  of  4.'>  miles  on  one  charge,  at  a  speed  of  10  miles  per  hour. 


OUR    PERSONAL    COLUMN. 

Tht  Editflm  inrifi'  flectrical  f)iginf«rs,  whether  ivnnfcted  with  th« 
technieal  or  the  C(<mm«rcial  »idf<  nf  thr  proUssion  and  industry 
alto  electric  tramway  and  railway  officiaU,  to  keep  readtrt  of  th« 
Elbotbical  Review  posted  at  to  tiCeir  movements. 

Central    Station    Officials.— Mr.  .\.  F.  Bond,  shift 

onRineer  iit  tlio  Horii.'scy  C'orp<iriiti<in  ol<-ctrioity  works,  has 
l)('cn  Riiintrd  »  ((iiiiiiiiK^inn  in  the  Royiil  I'ipld  .Vrtiljrrv.  Mr. 
Hond  has  iilroady  wen  eoivicc  ut  the  front  in  the  tith  London 
Ixogiraent,  hoving  boen  sent  home  wounded  List  May. 

Tlio  Woolwicli  H.C'.  has  increased  tho  wdarios  of  tlio  follow- 
ing olTiccis  in  the  cloctrioity  de|iartniont  ;— Mr.  ('.  ti.  Hu'.v, 
loading  charge  onginoor,  from  ±'150  to  a  maximum  of  i'lSO; 
Mr.'jsr.s.  T.  W.  BuNTi-,  I;.  G.  Brru'.n,  and  ("i.  HonsoN,  charge 
fngiiieois,  from  f MO  to  a  maximum  of  i'170  by  two  annmil 
incromcnts  of  i'lo  per  annum.  Mr.  \V.  Sc«tt,  at  iirescnt 
acting  cliargr  pnginct^i',  is  to  he  dosignatod  "  oh.irgc  onginocr,  ' 
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ua<l  his  salary  lULiciiaoti  I'loui  i'i30  tu  JCliO  inu'  aujiimj. 
rising  to  a  maxiiuuin  of  £170  by  two  annual  increments  of 
A'lo. 

Mr.  W.  Leighton  Chubb  lias  been  appointed  station  super- 
intendent at  the  jMaideohead  Corporation  electricity  works. 

Mb.  F.  H.^vw.vru  and  Uii.  Poole,  of  the  stall'  at  the  Here- 
ford Corporation  electricity  works,  have  resigned.  The  former 
has  taken  up  munitions  work  at  the  Coventry  Ordnance 
Works. 

Mr.  H.  a.  Neville,  the  Wakefield  City  Electrical  Engineer, 
has  received  permission  from  the  Electricity  Committee  to 
accept  the  post  of  Secretary  to  the  Wakefield  Munitions  Com- 
mittee. 

Mr.  Arihii.  .1.  S.  Waudell  has  resigned  his  position  of 
shift  engineer  under  the  West  Bromwicli  t3orp<iratiou,  liaving 
been  appointe<l  to  ;i  similar  position  at  the  Nechells  power 
house  nnder  the   Bii-mingham  Corporation. 

Mr.  Herbert  Broadbent,  engineer  and  manager  of  the  elec- 
tricity department  of  Perth,  Western  .Australia,  resigned  his 
post  at  the  end  of  July,  and  has  returned  home  in  order  to 
assist  in  the  manufacture  of  munitions,  or  otherwise  to  take 
part  in  war  work.  Before  leaving  Perth  he  was  presente<l 
with  many  souvenir,i  by  societies  with  which  he  had  been 
connected  for  many  years,  and  at  a  farewell  meeting  of  coun- 
cillors and  municipal  officials  held  in  his  honour,  the  Mayor 
pointed  out  that  Mr.  Broadbent  went  to  Perth  in  1896,  to 
eiect  the  first  electrical  plant  of  any  size  in  the  State,  for  the 
Gas  Co. ;  under  his  guidance  the  electricity  department  had 
been  exceedingly  successful,  and  was  acquired  by  the  city 
in  1912  on  very  generous  terms,  Mr.  Broadbent  continuing 
in  office  as  engineer  and  manager.  The  Mayor  expressed 
regi'et  at  his  departm-e  to  place  his  services  at  the  disposal  of 
the  home  authorities,  and  wished  him  the  best  of  fortune ; 
the  ex-mayor  and  the  chairman  of  the  lighting  committee 
supported  the  Mayor,  and  Mr.  Broadbent  expressed  his  appre- 
ciation of  the  goodwill  shown  towards  hiin. 

Captain  G.  C.  Milnes,  borough  electrical  engineer  for  Lan- 
caster, has  been  appointed  Adjutant  of  the  5th  King's  Own 
Royal  Lancaster  Regiment,  which  has  been  rendering  fine 
service  in  France  since  Febniary. 

General. — The  marriag-e  took  place  at  the  Inde- 
pendent Church,  Llanfair  Caereinion,  on  October  6th,  of  Mr. 
Evan  Evans,  electrical  engineer,  of  PerthyfBin.  Dinas 
Mawddwy,  and  Miss  L.  Jones,  of  Llanfair  Caereinion. 

Mr.  D.  B.  Baddeley,  manager  for  Scotland  and,  the  North 
of  Ireland  for  Messi's.  Crompton  it  Co.,  Ltd.,  having  received 
a  temporai-y  commission  in  the  .\rmy  Service  Corps,  will  be 
absent  from  the  Glasgow  district  for  the  period  of  the  war. 
Messrs.  Crompton  are  keeping  his  post  open,  but  during  his 
absence  the  management  of  the  branch  will  be  in  the  hands 
of  one  of  his  assistants. 

Sapper  H.  .A.  P.  Bale,  from  the  London  Electrical  Engi- 
neers, has  been  appointed  second-lieutenant,  Hampshire 
Fortress  Engineers. 

The  Council  of  the  Institution  of  Electrical  Engineers  have 
elected  Mr.  J.  E.  Kingsbdry  to  be  honorary  treasurer  of  the 
Institution  in  place  of  the  late  Mr.  Robert  Hammond. 

Mr.  Harry  Mapes,  of  the  .staff  of  Messrs.  Crompton  &  Co., 
Ltd.,  of  the  Arc  Works,  Chelmsford,  who  was  married  on 
October  2nd  to  Miss  H.  A.  Willingham,  has  been  presented 
by  his  colleagues  with  a  set  of  cutlei-y. 

At  Rugby  Parish  Church,  on  October  5th,  the  marriage  took 
place  of  Mr.  Thos.  C.  Hdrley,  of  the  engineering  staff  of 
the  British  Thomson-Houston  Co.,  Ltd.,  and  Miss  Winifred 
Neeves.  Mr.  Hurley  is  conductor  of  the  B.T.H.  Choral 
Society. 

Mr.  a.  E.  H.  Dussek,  of  the  Dussek  Bitumen  Co.,  who 
on  account  of  ill-healtb  has  been  away  from  business  for  the 
past  three  months,  wishes  his  friends  to  know  that  he  hopes 
shortly  to  have  the  pleasure  of  again  meeting  or  calling  upon 
them. 

The  Admiralty  has  made  the  following  appointment :  — 
Commander  W.  E.  Prowse  (Acting)  to  the  Ganges,  additional, 
for  charge  of  Signal  and  Wireless  Telegraphy  Schools,  Shotley 
(NovemW  5th). 

Mr.  Joseph  V.  Gil  has  resigned  his  position  with  the 
British  Westinghouse  Co.,  designing  electric  railway  control 
apparatus,  and  has  this  week  taken  up  the  appointment  of 
assistant  electrical  engineer  with  Messrs.  Matthews  &  Yates, 
of  S  win  ton.  Lanes. 

Mr.  Egerton  J.  Waed,  A.M.I.E.E.,  was  granted  a  commis- 
sion in  September  last  and  posted  to  the  3rd  Battalion,  The 
Royal  Irish  Regiment. 

Roll  of  Honour. — Corporal  Tombs,  of  Chester,  who 
has  gained  the  Victoria  Cross,  is  an  electrical  engineer  who 
received  his  training  in  Yorkshire.  He  was  engagetl  at  War- 
rington when  he  joined  the  King's  Liverp<iol  Regiment.  His 
brave  action  was  the  rescue  of  four  wounded  comrades  under 
heavy  fire,   a  task  that  took  eight  hours  to  accomplish. 

Private  George  Wm.  Smith,  of  the  l/5th  Battalion  West 
Riding  Regiment  (Hudder.ofield  Territorials),  was  killed  in 
action  a  few  days  ago  by  the  bursting  of  a  shell.  He  was  SI 
years  of  age,  and  was  formerly  employed  in  the  electricitj' 
department  of  the  Huddersfield  Corporation. 

Rifleman  ToM  West,  10th  Battalion  King's  Royal  Rifle 
Corps,  who  wa.s  on  the  electricity  staff  of  Rochdale  Corpora- 
tion, has  been  killed  in  action. 

Private  Colin  Chadwick,  of  the  7th  Manchester  Regiment, 


who  wae>  cng.Tgcd  at  tli..:  works  ot  Mirrlees,  Bickcrtuu  &  Day, 
Ltd.,  of  Stoi'kport,  is  reported  to  be  missing,  and  believed  to 
bo  killed,  at  the  Dardanelles. 

Second-Class  Petty  Officer  G.  B.  Burgess,  a  member  of  the 
Beckenham  U.D.C.  ole<-trii-ity  -taff,  has  been  awarded  the 
Distinguished  Conduct  Modal  for  gallant  service.  Sergeant 
F.  J.  Fuller,  shift  engineer  at  the  Council's  works,  has  been 
mentioned  iu  dispati-hcs  by  Sir  .John  French,  and  both  have 
had  sent  to  them  the  congratulations  of  the  Council.  Sergeant 
Fuller  in  1905  joined  the  lUectrical  Engineer  Volunteers,  and 
lie  is  in  France  with  the  Hoyal  Engineers'  Signal  Company. 

Private  Benjamin  BoNit,  of  the  l/7th  King's  Own  Royal 
Lancaster  Regiment,  formerly  employed  at  the  cable  works  of 
.Messrs.  (^ilover,  Trafford  Park,  has  been  killed  in  action  in 
l''ran<-e.     He  was  ^30  years  of  age. 

Information  has  reached  Kilmarnock  of  the  death  in  action 
in  France,  on  September  liOtli,  of  Second-Lieutenant  .'\ndrew 
■i'.vrES  You.no,  Kith  Scottish  Kille.s,  attached  to  the  2nd  Royal 
Scots  Fusiliers.  The  decca.s(?<l  served  his  apprenticeship  to 
i-iigineering  in  the  dlentield  Works,  Kihnarnock,  and  after 
ti.king  the  Technical  College  course  was  engaged  with  the 
liritish  Electric  Plant  Co.,  of  .\lloa. 

The  many  friend.^  of  Mr.  .•Xrtuiir  J.\c'ob.  of  the  British 
Aluminium  Co.,  Ltd.,  will  regret  to  learn  that  his  only  sur- 
viving son,  Lieut.  .-V.  Tx^slie  Hamilton  Jacob,  J8th  Battalion 
London  Irish  Rifles,  was  killed  in  action,  on  September  25th, 
in  Prance.  Lieut.  Jacob,  who  was  19  years  of  age,  was  born 
in  Dublin  in  1896,  and  wlucated  at  Bowden  House,  Seaford 
and  Felstead,  Essex.  He  wa.s  gazetted  in  Sejitember  last,  and 
obtained  promotion  in  May. 

Obituary. — Mr.  Charles  Swain  Agnew,  of  South- 
port,  a.  member  of  the  firm  of  Messrs.  J.  H.  Agnew  &  Bro., 
grey  cloth  agents,  Manchester,  who  died  last  Friday  at  the 
age  of  79  years,  was  a  director  of  the  National  Telephone  Co. 
before  the  telephones  were  taken  over  by  the  Government. 


NEW    COMPANIES    REGISTERED. 


W.  A.  and  R.  J.  Jacobs,   Ltd.    (141,783).— This  company 

was  registered  on  October  8th,  with  a  capital  ol  ^'3,000  in  £1  shares,  to 
carry  on  the  business  of  manufacturers  of  electrical  apparatus  and  fittings, 
electric  lamps,  and  cycle  and  motor  accessories  of  all  kinds,  metal  workers, 
japanners,  enamellers,  electro-platers,  gatvanisers,  general  engineers,  manu- 
facturers of  goods  in  glass  and  iron,  steel  and  other  metals,  etc.,  and  to 
enter  into  an  agreement  with  \V.  A.  Jacobs  and  R.  J.  Jacobs.  The  subscribers 
(with  five  shares  each)  are  :  VV.  A.  Jacobs,  94,  Leonard  Street,  E.C.,  manufac- 
turer: R.  J.  Jacobs.  94,  Leonard  .Street,  E.C.,  manufaclurer.  Private  com- 
pany.  The  number  of  directors  is  not  to  be  less  than  two  or  more  than  three: 
the  first  are  W.  A.  Jacobs  and  R.  J.  Jacobs  (both  permanent).  Qualification, 
£5  Remuneration  as  fixed  by  the  company.  Registered  office  :  94,  Leonard 
Street,  Finsbury,  E.G. 

Feltham  and  District  Electric  Lighting  Co.,  Ltd.  (141,806). 

— This  company  was  registered  on  October  8th,  with  a  capital  of  j^lOO  in  £1 
shares,  to  carry  on  the  business  of  generators,  producers  and  distributors  of 
electrical  energy  for  lighting,  power  or  traction  purposes,  within  the  area  of 
supply  mentioned  in  the  first  schedule  to  the  Feltham  and  District  Electric 
Lighting  Order,  and  to  adopt  an  agreement  with  F.  H.  Edwards.  The  sub- 
scribers (with  10  shares  each)  are  :  C.  E.  Baker,  35,  Parliament  Street,  West- 
minster,  solicitor;  W.  Garner,  164,  High  Street,  Hounslow,  solicitor;  J.  E. 
Drower,  28,  Victoria  Street,  S.W.,  quantity  surveyor;  F.  H.  Edwards,  76, 
Cheapside,  E.G.,  solicitor.  Private  company.  The  number  of  directors  is  not 
to  be  less  than  three  or  more  than  six;  the  subscribers  are  to  appoint  the 
first.  Qualification,  £^0.  Remuneration  as  fixed  by  the  company.  Solicitors'; 
Baker  &  Sons,  33,  Parliament   Street,  Westminster. 


OFFICIAL  RETURNS  OF  ELECTRICAL 
COMPANIES. 


Bland  Light  Syndicate,  Ltd.  (9/, 494). — A  memorandum  of 

satisfaction  to  the  extent  of  ;i;i,500  (leaving  balance  outstanding  of  ;£;3,500) 
on  August  30th,  191.5,  of  debentures  dated  October  14th,  1913,  nominally 
securing  ;t'6,000    (of   which  .,<;5,000  has  been    issued),    has  been  filed. 

Pintsch's  Electric  Manufacturing  Co.,  Ltd.  (in  voluntary 

liquidation). — Charge  on  hereditaments  and  premises,*  etc.,  dated  September 
16th,  1915,  to  secure  not  more  than  /;350.  Holders  :  Pintsch's  Patent  Lighting 
Co.,    Ltd.    (in  voluntary  liquidation),  Friars   House,  New    Broad  Street,    E.G. 

Carville  Site  and  Power  Co.,  Ltd. — Issue,  on  September 

28lh,  1915,  of  £;iO,000  debentures,  part  of  a  series  of  which  particulars  have 
already  been   filed. 

John  Davis  and  Son   (Derby),  Ltd.— Capital,  X35,000  in 

£1  shares  (15,000  pref.).  Return  dated  July  9th,  1915.  15.000  ord.  and 
11,000   pref.   shares   taken  up.     £1  per    share  called    up;  .^6.000   paid.     .Mort- 


and  charge: 


Nil. 


CITY    NOTES. 


Quebec  Railway.  Lig,iit,  Heat  and  Power  Co..  Ltd. 

.\t  the  annual  meeting,  held  in  Montreal  on  September  14th, 
the  directors  presented  their  report  for  the  fiscal  year  ended 
.Tune  30th,  191.5.  The  gross  earnings  from  operation  were 
■$1,548,096,  an  increase  of  $16,875.  .\fter  adding  miscellaneoua 
income  of  $235,978,  the  total  revenue  from  all  sources  was 
$1,784,074,  an  increase  of  $17,076.    The  operating  and  main- 
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teuance  expenses  were  $924,817,  au  increase  of  $11,716.  The 
lixed  charges  and  taxes  of  all  kinds  amounted  to  $739,4S'2, 
leaving  a  net  surplus  of  $119,775,  which,  added  to  that  of 
last  year,  leaves  a  total  surplus  to  date  of  $347,499.  The  pro- 
iM-rties  !ind  plants  of  the  company  and  its  various  subsidiary 
■  niiijianics  have  been  maintained  in  the  same  high  state  <il 
illiciene.N  as  heretufiii-e.  as  evidence  <if  which  there  was  e\- 
priiiled  (hniiiH   till-  vein-  <m  iiiaintcnaiice   a<-<'o\iiil   $l!l:i,S97. 


IMck,  Rerr  &  Co.,  l-td. 

Tin:  ilii'e<.-tiir.s'  report  for  the  year  ended  June  oOtli,  1915,  states 
lh;it  the  prohts  earned  amount  to  ±'40,900,  which  added  to 
fJ.'),.")L'.3  lurward  from  last  year  makes  a  total  of  i;7'2,485.  Out 
<if  this  sum  the  debenture  interest  and  trustees'  fees  have 
been  ijaid,  and  there  has  been  reserved  the  sum  required  to 
provide  for  the  premium  payable  on  the  redemption  of  the 
IM-.-scnt  debenture  stock.  These  items  absorb  £10,839,  leaving 
L'lil.filT  available  for  appropriation  as  rmder  : — A  divideml  of 
il  |H  r  nnt.  ixn-  annum  on  the  preference  share  capital  LNote. 
Ihe  half-yearly  dividends  to  Deeeniber  .".1st,  3914,  and  June 
'nh,  1915.  have  already  been  paid.  I  flS.-ln:!.  setting  aside  as 
.1  reserve  again.st  cimtingencies  i''-'."i,oii;i,  und  carrying  forward 
t'K~i,347.  In  view  of  the  abnormal  conditions  prevailing,  the 
directors  are  unable  to  recommend  the.  payment  of  a  dividend 
on  the  ordinary  shares. 
The  meeting  is  called  for  October  21st. 


Swiss  Esclier  Wyss  &  Co. 

lilE  report  of  Esther  Wyss  &  Co.,  of  Zurich  and  Eaven.shui-g, 
fill-  the  year  ended  «ith  March  31st,  191.5,  refers  fii'st  to  the 
inHuence  on  the  undertaking  of  the  outbreak  of  the  war  and 
the  mobilisation,  and  to  the  efforts  made  to  maintain  working. 
In  the  autumn  it  was  believed  that  the  lowest  level  of  the 
dejiression  had  been  overcome,  and  as  orders  gradually  came 
to  hand  in  increasing  numbers  it  was  eventually  possible  to 
icsume  full-time  working,  although  with  a  reduced  number 
of  workmen,  owing  to  the  call  to  the  Colours.  The  greatest 
difficulties  were  still  encountei'ed  in  the  securing  of  orders 
and  the  provision  of  raw  matf-rials  and  eemi-finished  pro- 
du<-ts,  and  also  in  the  forwarding  of  dehveries.  The  multi- 
plicity of  the  branches  of  manufactures  w'as  of  advantage  in 
connection  with  the  rapid  accommodation  of  the  company  to 
the  changing  requirements  and  conditions  of  the  economic 
life.  Although  nil  departments  were  affected  by  the  unfavour- 
able times,  the  branch  for  steam  and  hydraulic  tm'bines 
probably  suffered  the  least.  The  steam  turbine  department 
iuid  to  deal  with  a  large  stock  of  orders  brought  forward  from 
the  pi-evious  year,  and  new  orders  were  received  to  a  large 
extent,  mainly  for  smaller  machines.  The  work  of  the 
hydraulic  turbine  .shops  had  to  be  limited  more  to  the  con- 
struction of  small  plant,  for  which  abundant  occupation  was 
available,  chiefiy  on  the  part  of  works  having  their  own 
motive  power,  such  as  spinning  and  weaving  mills,  etc.,  to 
which  the  war  had  brought  orders  in  an  increa.sed  measure, 
and  which  were,  therefore,  encouraged  to  proceed  with  exten- 
sions of  their  works.  The  work  on  the  enormous  machines 
for  the  Barcelona  Traction.  Light  &  Power  Co.  had  to  be 
susi)ended  for  several  months,  but  the  recent  reorganisation 
of  this  group  assured  the  dehveiy  of  the  machinciy.  After 
devoting  i:-21 .000  to  depreciation,  as  compare<l  with  f 29,000 
ill  1913-14,  the  acc/^)unts  exhibit  net  profits  of  £13.000,  as 
again.st  £22.IKX).  andadi\ndcndof  4  per  cent,  has  been  declared 
on  shai-e  capital  of  .£260,000,  this  comparing  with  C  per  cent. 
in  the  preceding  year. 


Gerniaii  Electrical]  Coin  pan  ies. 

'I'lir.  Slickntoff  Werke,  A.G.,  of  Ilcningcn,  near  Hainm, 
which  company  was  formed  by  the  firm  of  de  Wcndel,  and, 
together  with  the  latter,  is  under  Government  suiKTvision 
on  account  of  th<:  war,  reports  a  loss  of  £1,800  for  191M5,  as 
against  a  loss  of  £300  in  the  preceding  year,  the  deficit  thereby 
being  increa.stxl  to  .£2,.H0tl  on  a  share  capital  of  £50,000. 

The  grois  profits  earned  by  the  iJrulschr  ElchliiziUiiH  Wcrhc 
lliirbr,  [jiiUmcticr  &  (Jii.,  of  ALr-hi-ChnprUc  in  (he  year  ended 
•Marcji  31st,  1915,  amounted  to  £<iO,(KK»,  as  C(jmpare<l  with 
tlO|,(HK)  ill  the  previous  year.  After  defraying  general  cx- 
jM'iises  and  (K'tting  aside  .i'14,0<X)  fiu-  (h'preciatioii,  as  against 
£lli,(J0O  in  1913-14,  the.  accounts  indicate  net  profits  aiul 
balaniv  forward  of  £20,000,  as  contrasted  with  ,£28,(100,  and 
.■I  dividend  of  5  per  cent,  has  been  declared,  as  in  1913-14. 

77if  StidtlnilHclie  Tflrphan  Aiipiiral iix,  Kahrl  unit  Driihlwcrlcc, 
\iirriitlirrii,  which  belong  to  the  grou])  of  the  Pelten  and 
.iiilleaumc  Co.,  earned  gro.sn  prr)fit«  of  £10,000  in  1014-15,  os 
lontrasted  with  £l5.f)flO  in  th«  previous  year.  After  meeting 
gvtuTd]  expenses  and  iillociiting  £I7.'IOO  for  depre<'iation,  as 
against  £1,400  in  I91.'i-M.  the  ii(<'ounla  show  net  profits  of 
£14,00f),  an  compared  with  £I,7(J0  in  (he  pr<'ceding  twelve 
inonths.  llie  latter  amount  was  carrie<l  forward  ;  (he  method 
of  (lispf)sing  <if  the  present  balance  is  not  diw;lo(<ed  in  the 
olfieial  acx-ounlM. 

Tho  reiMjrt  of  (ho  Knhfhrrrh  Ilhrydl,  .1.(7.,  o/  Hheydt,  for 
the  twelve  mouths  ended   with  June,   1916,  states  tbot  the 


demand  for  the  company's  manufactures  decreased.  In  the 
course  of  time  the  deliveries,  except  for  war  purposes,  entirely 
ceased,  as  all  essential  materials  were  only  permitted  to  bo 
used  for  tliese  objects,  and  the  company  continued  to  be  occu- 
pied with  contracts  of  this  character.  The  gross  profit* 
iealis<'d  in  lOH-lo  amounted  to  £175,000,  as  compared  with 
£131,000  in  the  prec-erliiig  year,  and  the  net  profits,  after 
apfwrtioning  £25,000  to  depivciatiou  (chieflv  of  the  cable  tiU'~ 
tory  and  rolling  mill),  as  contrasted  with  £20,(K)0  in  1913-14, 
were  £110,000,  as  again.st  £83,000.  It  has  been  decided  to 
pay  a-  diviilend  of  18  per  cent.,  the  rate  for  1913-14  having 
been  12  par  cent. 

The  directors  of  the  Isaria.  Zahlcnverke,  A.G.,  of  Munich, 
which  is  associated  with  the  Brown-Boveri  group,  states  that 
the  outbreak  of  the  war  at  first  caused  almo.st  a  complete 
stoppage  of  business,  although  a  resumption  took  place 
gradually  to  the  extent  that  business  became  almost  nonnal 
\vith  the  exception  of  the  relations  with  hostile  countries.  A 
partial  comp<'nsation  for  the  decline  in  export  trade  was 
afforded  liy  the  orders  received  from  the  Army  authorities, 
but  the  decrease  in  the  profits  was  attributed  solely  to  tlie 
effects  of  the  war.  After  placing  £6,300  to  depreciation  in 
1914-15.  as  compared  with  £7.100  in  the  previous  year,  the 
accounts  show  net  profits  of  £10,-500.  as  against  £17,400.  and 
a  lialance  of  £20,0(«)  and  £22,000  in  the  two  years  respec- 
tively, inclusive  of  the  balance  brought  forward.  It  is  pro- 
po.sed  to  ]5ay  a  dividend  of  10  per  cent,  on  share  capital  of 
£no,OfX),  as  against  5  per  cent,  in  1913-14.  It  is,  further, 
mentioned  that  the  orders  on  hand  for  peace  purposes  are 
satisfactory,  and  further  orders  have  been  received  from  the 
Ariny  authorities. 

.Tlie  report  of  Brown,  Bovcri  S  Co..  of  Mannheim,  for  the 
>e;ir  ended  March  Sl.st,  1915,  .states  that  the  production  ami 
deliveries  were  considerably  less  than  the  normal  figures  in 
consequence  of  the  war.  and  the  receipt  of  raw  materials  was 
.  in  part  greatly  hindere*!.  The  stoppages  in  working  caused' 
through  the  calling-up  of  men  on  the  outbreak  of  the  war 
were  overcome  in  a  comparatively  short  time  in  so  far  as  it 
was  possible  having  regard  to  the  conditions  created  by  the 
war.  Nevertheless,  the  value  of  the  turnover  was  materially 
less  than  in  1913-14.  According  to  the  assets  side  of  the 
accounts,  the  value  of  the  investments  and  other  financial 
interests  in  undertakings  rose  from  £63,0(K3  in  19i;H-14  to 
£147,fHX)  last  year,  chiefly  through  the  payment  of  further 
instalments  on  ordinai-y  shares  in  the  Turbinia  Co..  the  Elec- 
tric Power  Supply  Co.,  and  the  Rhenish  Wire  &  Cable  Works, 
and  through  subscriptions  to  the  war  loans,  the  last  men- 
tioned being  the  only  reference  in  the  report  to  any  participa- 
tion in  the  war.  The  gi-oss  profits,  including  receipts  from 
investments,  amounted  to  £193,(X)0,  aS  conti-asted  with 
£207,000  in  1913-14.  After  providing  for  general  expenses, 
interest  on  loans  which  total  £.354,000,  and  allocating  £29,000 
to  depreciation,  as  against  £33,0(X),  the  accounts  rejiresent  net 
profits  and  balance  forward  of  £.34,000,  as  compared  with 
£35,0(X).  It  is  intended  to  pay  a  dividend  of  5  per  cent,  on 
the  paid-up  capital  of  £450,000,  being  the  same  rat«  as  in 
the  previous  year. 

.idelaide  Electric  Supply  Co.,  Ltd. 

An  extraordinai-y  general  meeting  of  shareholders  was  held 
on  Monday  at  the  offices,  Finsbury  Pavement  House,  E.G., 
under  the  presidency  of  Mr.  Percy  R.   Sellox. 

The  Ch.mrm.'IN,  after  explaining  that  he  occujiied  that  pasi- 
tion  owing  to  the  absence  of  Mr.  Braithwaiti\  the  Chairman 
of  the  ciiupany,  who  had  been  .suddenly  called  to  the  United 
States  on  business;  propo.sed  the  following  resolution  :  — 


Th.1t  the  capital  ot  the  company  be  increased  from  ;£^S00.000  to  ;^50.0(K) 
by  the  creation  of  a  further  50,000 ' shares  of  ;<:5  each;  and  that  the  director) 
be  and  they  are  hereby  authorised  to  issue  sucli  further  sh.ires  as  ordinary  or 
preference  shares  (subject  when  necessary  to  the  consent  of  the  holders  of  the 
company's*  existing  6  per  cent,  cumulative  preference  shares),  in  such  amounts, 
at  such  price  or  prices,  to  such  persons,  and  at  such  times,  as  the  directors 
may  from  time  to  time  determine.  • 

He  said  the  directors  asked  for  sanction  to  increase  the 
capital  in  order  to  meet  the  demands  of  the  biisinefis.  The 
capital  iiowersof  the  company  were  now  practically  exhausted, 
tlu'  whol<>  of  the  preference  and  ordinary  shares  having  been 
Issued.  It  might  lie  said  ;  was  this  a  proper  moment  at  which 
to  involve  tiursi'lves  in  further  capital  ex|)i'iidituix>'?  The. 
explanation  was  .simply  (his — that  whereas  in  the  case  of  a 
jirivato  industrial  undertaking  it  was  quite  )io.ssible  to  oxer- 
<-is(?  di.scretiou  as  to  whetiier  capital  increa»<\s  should  be  in- 
cunx^l  or  not  at  any  given  moment,  in  (he  ea.se  of  n  company 
oiwrating  under  statutory  powers  there  was  no  choice  in  the 
inatttM'.  They  were  coin|H-lled  under  cerf^iiii  conditions  to 
incur  such  capital  expenditure  as  might  be  necessary  at  any 
given  time  in  order  to  carry  out  their  obligations  to  supply 
light  and  power  to  those  who  applied  for  it.  The  war  had 
naturally  exerci8<Hl  a  somewhat  advei'.--e  efftvt  U|>on  elec- 
tricity supply  undertakings  everywhere,  but  the  dircctoit* 
were  very  happy  to  be  able  ti  say  that  so  far  as  their  under- 
taking at  Adelaide  was  concx^rned,  it  had  by  no  means  h8<l 
(he  effect  of  «(opping  (he  flow  of  demand  for  light  and  pow'er 
upon  their  ninilis,  or  the  nece.«sity  for  extensions  of  mnini* 
under  the  terms  of  their  statutory  obligatioris  in  those  dis- 
tricts wliere  fresh  demands  arose,  lAir  (hat  purpose  the\' 
wero  coinix-lled  lo  v:i\iic  additional  capital.  .Tiist  how  and 
wljen  it  would  ho  necessary  (o  make  a  further  issue,  and 
under  what  conditious,  woa  a  luattco:  which  at  (he  momeot 
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was  eugugiug  the  atteution  of  the  hoard  in  consultation  with 
the  local  board  at  Adelaide  and  their  officials  on  the  spot 
They  proposed  to  deal  with  that  question  when  they  had  the 
whole  of  the  data  at  their  disposal. 

Mr.- Benjamin    Brookm.w    seconded   the   resolution,   which 
was. carried  vmauimoii:;lv. 


Companies  Struck  off  the  Rejjister. — Tlie  followino 
i'onipaiii<-s  have  been  struck  off  I  lie  R<'5islor  and  arc  accorif- 
iai^ly  dissolved: — 

British   .Vutomatic  Telcphono    .Sm.iii  n,-. 

liritish    M:'|Jneto   Co. 

r,,ns,,li,l.,i,-;i    Electric    Works   &   .Apiilian.-.^s. 

i:,li|)-.,;  Iv.il.T  Furnace  (London  &  .Souih). 

■■  l-:i.'.  rrl.  it>." 

(...iTil.l.^'    fjil   nt    Telephone    R.-cor.lcT    Co.    (C'oiirin.-nl:il) 

ll.ijw.iuls  Hualh  Electric  Supply  l"o. 

iMugnelic   Separator. 

Pacific  Kadiotelegriph  Co. 

Premier   Electric   Cunlrol. 

Radio  anil   Ebjctrie  Power  Co. 

Rail   and  Road  Traction. 

Silent  Day  Engin;  Syndicate. 

Spiral  Turbine  Syndicate. 

.Sunturbo  Engineering  Co. 

Tramwavs  Construction  Syndicate. 

Tungsten  Metal  Co. 

United  Electrical  Construction  Synilic.le 

Official  Notices  re  Companies. — The  following:  com- 
panies \vi41  be  struck  ofl'  the  Rci^ister  at  the  expiration  of 
three  months  unless  cause  is  shown  to  ibe  coiiir.irv: — 

Brabbins   Fuelle-s  Engine   Syndicate. 

Budleigh  Salterton  Electric  Light  S:  Power  Co. 

Economic  Coaling  Appliance  Co. 

Emanda    Engineering  Co. 

Liverpool  Traction,    Light  &  Power  Investment  Trust. 

Maximum  Magneto  Co. 

Oil  and  Gas  Turbine  Syndicate. 

Russian   Wireless  Telegraph  Trust. 

Telenews. 

Vacuum  Electric  and  Gas  Heating  .-Vppliances. 

Walker  Reversible  Turbine  Co. 

Oriental    Telephone    and    Electric    Co.,    Ltd. — The 

directors  have  declared  the  followinn'  interim  dividends : — 
:i  i)er  cent,  on  the  t>  per  cent,  cuiiiulativt'  preference  shares 
for  the  current  year,  less  income  tax,  and  4  per  cent,  on  the 
ordinary  shares,  free  of  income  tax.  Tlie  warrants  will  \ir 
posted  on  yutli  inst. 


STOCKS    AND    SHARES. 


TuE.sD.4Y  Evening. 

The  attitude  of  the  Stock  Exchange  at  present  is  distinctly 
a  waiting  one.  Some  men  regard  the  news  as  bad;  others, 
as  satisfactory.  Between  the  two  schools  of  opinion  there  is 
.sutiiciently  wide  divergence  to  check  biLsiness,  since  times  of 
doubt  and  perplexity  hold  a  restraining  rein  upon  investment 
and  speculative  investment.  There  is  a  certain  amount  being 
done  in  both  classes,  but  not  sufficient  to  alfect  prices  in  any 
material  manner.  Fresh  impetus  has  been  given  to  the  boom 
in  American  rails  by  a  fall  in  the  early  part  of  the  week  in 
the  rate  of  exchange,  this  following  upon  an  outburst  of 
bullishness  in  New  York  which  caught  up  prices  of  railroads 
and  industrials  alike.  In  the  electricity  sections,  the  strongest 
continues  to  be  that  for  telegraph  issues.  Mexicans  have 
dipped,  hut  Brazil  Tractions  keep  comparatively  steady.  The 
Stock  Exchange  has  decided  to  pay  no  interim  dividend  on  its 
own  shai'es,  which  ai'e  ±'13  paid,  received  ±'4  a  share  dividend 
this  time  last  year-,  and  now  stand  about  £70. 

The  Excess  Profits  Tax  continues  to  engage  li\ely  attention 
in  City  and  in  manufacturing  circles.  Publication  of  the  full 
details  of  the  BOl  is  eagerly  awaited.  Disci'imination  will 
have  to  be  applied  in  so  many  cases,  if  the  law  is  to  be 
aiiininistered  with  equity  and  logic,  that  whatever  tribunal 
may  be  set  up  will  undoubtedly  have  an  enormous  task  in 
front  of  it  when  it  comes  to  sift  the  liable  from  the  exempt- 
able.  The  rubber-growing  industry  alone  can  furnish  hun- 
dreds of  companies  that  vary  considerably  in  degree  of  fitness 
for  exemption.  Tliese  columns  contain  no  wardrobe  for  the 
jirophet's  mantle;  but  if  they  did,  we  should  pick  out  the  one 
marked  General  Dissatisfaction  as  likeliest  to  fit  the  majority 
of  cases  conceraed,  although  it  would  be  easily  enveloped  by 
the  wider  cloak  of  Pati-iotism. 

The  Electricity  Supply  list  is  steady  in  most  of  its  prices. 
.\  fall  <if  I  to  4|  has  occurred  in  London  Electric  6  per  cent. 
)iieference  shares;  save  for  this,  the  catalogue  is  unchanged. 
Candour  compels  the  admission,  all  the  same,  that  there  are 
prospective  sellers  about  of  various  shares  for  which  buyers 
are  lacking;  but  quotations  remain  without  alteration,  becau.se 
war  experience  has  shown  there  is  little  use.  in  putting  prices 
down  when  buyers  are  holding  aloof.  Levels  may  be  artificial 
now;  but  it  is  contended  that  they  would  be  misleading  if 
dropped,  or  raised,  10  or  20  points,  should  there  still  be  no 
buyers  in  the  first  place,  or  sellers  in  the  second. 

The  announcement  that  some  .sort  of  relief  is  t«  he  afforded 
to  the  obscm-ing  of  London  lights  is  welcome  to  holtlers  of 
electricity  supply  shares  in  the  London  companies.  If  this 
modification  were  to"  be  accompanie<l  by  a  few  simple  safe- 
guards against  accidents — euch.  for  instance,  as  requiring  curb- 
stones to  be  whitened — the  risk  of  winter  accidents  would  he 
greatly  lessened. 


llu:  iliflicuUi.'s  ia  th.-  way  of  raising  money  through  the 
medium  of  new  issue.s  are  well  enough  known;  and  invita- 
tions to  the  public  to  subscribe  are  put  forward  sparingly. 
Several  corporations  have  recently  invited  tenders  for  loan? 
upon  specified  -security.  For  instance,  Wednesbury,  the  well 
known  Stafford.shire  town,  early  this  we«^k  advertised  that 
Its  Tow  n  Criuncil  Avtnild  receive  tenders  for  certain  loans 
iiiiiongsl  which  (K'curred,  under  the  hea.ling  of  l';i.>ctric  Light 
three  amounts,  namely  :  £3fiiiii  for  18  vears,  £4IJ0  for  30  years. 
and  £(m  for  '2.5  years.  .\  couple  of  lines  suffia-s  to  give  the 
inlniiiijition  that  the  rateable  value  of  the  town  is  i;iO-2.tH«l 
iIk'  rates  9s.  .Sil.  in  the  £,  the  debt  .-tlOtMMi,  and  .sinking 
liinds  £l-2,()79.  Obviously,  tiicrefoie,  the.  si'curify  is  excel- 
leiil;  and  it  would  be  interesting  to  know  on  what  terms 
Weilnesbury  obtains  the  money. 

Mexican  prices  have  given  way,  a,s  noticed  above.  There 
are  falls  in  Mexico  Ti-amways  bonds.  Mexican  Light  &.  Power 
I'l-eforred  .and  first  mortgage  bonds.  Thiw  is  .somewhat  remark- 
able, in  light  of  the  recognition  which  the  United  States  is 
said  to  have  accorded  to  General  Careanza  and  his  Govern- 
neiit— a  concession  which,  by  the  way.  naturally  arou-ses 
wiinder  in  the  mind  of  the  British  V.T.C.  member  as  to 
whether  the  Oarranzist  will  now  be  permitted  to  wear  a  reil 
bias.sard  on  the  left  arm,  inscribed  with  the  letters  G.R. 
.Most  of  the  railway  i.ssues  c<iiinected  with  Mexico  have  im- 
pioveil.  and  no  doubt  those  of  the  commei-cial  undertakings 
will  follow  suit  when  the  present  trifling  amount  of  stock 
which  is  on  ofler  has  been  ab.sorhed.  Anglo-.'Vrgentine  Tram- 
ways stocks  are  rather  better,  hut  Brazil  Tractions  movetl 
down  a  small  fraction  in  consequence  of  a  slight  decline  in 
the  Rio  exchange. 

There  has  been  a  further  outbreak  o'f  activity  in  Canadian 
iiidii.strials.  .\part  from  munitions,  the  harvest  in  the 
Dominion  bids  fair  to  tax  all  the  efloris  of  the  Canadians  In 
<leal  with  it,  and  it  is  declared  that  the  <-urrent  year's  crops 
will  .show  an  increase  of  at  least  SK)  per  cent,  over  thtxse  of 
the  previous  t\veivemonth — which,  however,  it  must  be  re- 
called, was  a  somewhat  lean  period.  So  Shawinigan  Water 
and  Power  common  has  risen  several  points  to  137,  ex  the 
dividend  of  IJ  per  cent,  deducted  last  week.  Consolidati^l 
(las.  Electric  Light  &  Power  of  Baltimore  have  held  their 
improvement  at  llOiJ,  though  Kamini.stiquia  is  .still  dormant, 
the  shares  not  having  changed  hands  for  neaily  six  months. 
There  is  a  fair  amount  of  business  in  Victoria  Falls  prefer- 
ence shares  on  the  basis  of  17s.,  the  ordinary  being  4s.  Od., 
and  the  second  mortgage  debentures  in  the  neighbourh<K;d 
of  90. 

The  Home  Eailway  market  is  a  dull  one.  There  seems  to 
be  no  interest  taken  in  any  of  the  stocks.  A  little  languid 
business  goes  on  day  by  day  in  Underground  Electric  income 
bunds,  but  even  here,  notwithstanding  the  high  yield,  there 
is  no  recovery  in  the  price  :  in  fact,  at  71,  last  week's  small 
gain  has  been  lost.  Metropolitans  have  ea.sed  off  to  23,  and 
Districts  failed  to  recover  from  13.  There  is  uKU'e  doing  in 
the  preferred  stocks,  which  can  be  bought  to  )>ay  .5J-C  per 
cent,  on  the  money.  In  the  ordinary  group,  public  interest 
is  very  .slender. 

New  York  Telephone  4J  per  cent,  bonds  are  IJ  up  at  101. 
thanks  once  more  to  a  fall  in  the  .American  rate  of  exchange. 
Tlie  -^nglo-Prench  loan  up  to  the  present  has  hardly  justified 
the  exisectations  that  were  formed  of  its  being  able  to  rectify 
the  weakness  of  the  exchange  position;  and  everything  con- 
nected with  the  TTniled  States,  in  the  w-ay  of  securities,  is 
booming  on  both  sides  of  the  .Atlantic.  Oddly  enough,  Ameri- 
can Marconis  have  not  move<l ;  the  price,  in  fact,  is  a  little 
dull  at  ISs.  3d.,  and  the  parent  shares  went  back  to  their 
previous  figure  of  If.    Canadian  Marconis  remain  at  5s.  6d. 

The  demand  for  .American  securities  direc-ts  attention  to 
.\nglo-American  i.ssues;  and  those  <if  the  cable  companies  are 
ii,o.stly  better  on  the  week.  Both  preferred  and  deferred 
stocks  of  the  ."Vnglo-.^merican  Telegraph  C!o.  have  advanced. 
Direct  United  States  Cable  shares  are  higher  at  (i.  .Another 
hiisk  advance  took  Indo-Europeans  to  47,  so  that  their  slumi> 
of  a  fortnight  ago  has  been  neai'ly  recovered ;  and  the  fortu- 
nate people  who  picked  up  the  shares  at  3(>i  may  well  con- 
gratulate them.selves  upon  their  perspicuity.  Unite<l  River 
Plat»;  Telephones  again  i-ose  J,  and  Western  Telegraphs  are 
similarly  better  at  1'2J.  On  the  other  hand,  West  India  and 
Panama   shares  eased  off  to  a  sovereign. 

.■Vniongst  manufacturing  .shares,  Henleys  have  been  done  at 
12  13-10  and  also  at  i  lower,  while  tlie  company's  4§  per  cent, 
preference  .shares  (of  £5  each)  are  4iJ,  and  the  4J  per  rent.  1st 
mortgage  debenture  stock  is  nominally  about  92,  with  a  full 
litilf-year's  interest  due  in  the  middle  of  next  month,  allowing 
for  which  the  yield  on  the  money  comes  to  all  but  .5  i)er  cent. 
Babcock  &  Wilcox  are  unaffecttxl  by  the  divideiul,  publisheil 
here  last  week.  Edi.son  &  Swan  4  per  cent,  debenture  st<.ick 
is  a  little  lower.  Castner-Kellners  are  firm  at  £'.k  The  rubber 
market  is  sustained  by  the  price  of  the  raw  material  having 
ri.sen  to  2s.  6d.  per  lb.  There  is,  moreover,  a  little  business 
tilling  in  this  .section ;  and  people  are  spending  money  on  the 
liest-claes  rubber  shares,  which  can  be  bought  to  pay  10  per 
cent.,  putting  these  away  with  their  gilt-edged  s<'curities  with 
:i  view  to  the  establishinent  of  a  O  per  cent,  all-round  yield 
upon  investments  made  at  the  present  time.  This  rate  .seems 
to  be  a  perfectly  reasonable  one  to  expect,  in  present  condi- 
tions—more particularly  when  it  is  remembered  that  within 
the  next  few  months  there  is  certain  to  be  another  War 
Loan,  which  can  hardly  fail  to  have  a  directly  competitive 
effect  upon  all  exi6fing  stocks  and  shares. 
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SHARE   LIST  OF  ELECTRICAL  COMPANIES. 


MARKET     QUOTATIONS. 


HoMa  Bleotbioiit  Oohpakiis. 
Price 
Diviaend,     Oct.  U,     Rise  or  (all 

1914.  1916,  this  week. 

Brompton  OrfllDtrj      10  TJ  — 

do.       7  pet  cent.  Pte( 7  7  — 

Ob«rlng  Cross  Ordinary           ....        6  3}  — 

do.       do.       do.    4i  Pref.         . .        4t  sf  — 

do.       do.  OltyPref 4J  8j  — 

do.    4  Deb 4  BO  — 

Obeleea       6  4^  — 

do.    4i  Deb 4i  B7  — 

City  ot  London 9  12J  — 

do.       do,    6  per  oent.  Fret.      . .        6  10|  — 

do.       do,    6  Deb B  100  — 

do.        do.    4iDeb 4i  SS  — 

County  o(  London          7  lOJ  — 

do,       do.       6  per  oent,  Fret.  . .        6  10}  —  i 

do,        do,        1st  Deb 4«  90  — 

do,       do,       and  Deb 4}  B6  — 

Kensington  Ordinary 9  6}  — 

London  Electric 4  Ig  — 

do,       do.    6  per  oent,  Pref.      . .        6  4g  —  J 

do.       do.    4  Deb 4  60  — 

Metropolitan         Bi  2j^  — 

do.           H  per  cent,  Prel,         . .        4}  3|  — 

do,           4iDeb ii  90  — 

do,            84  Deb 8}  70  — 

Bt,  James' and  Pall  Mall         ....      10  6|  — 

do.     do,     do,     7  per  cent,  Pref.       7  6}  — 

do,     do.     do.    Si  Deb 8^  70  — 

Bontb  London       6  3%  — 

BoDtb  Metropolitan  Pref 7  lA  — 

Westminater  Ordinary 9  61  — 

do.         4iPret 4i  4}  — 

TELKSRAPBS  ARD  TELBPBOHSa. 

Anglo-Am,  Tel.  Fret 6  lOOi  -fl 

do.             Del li  S2i  —  i 

Obile  Telephone 8  6i  — 

Cuba  Bab,  Ord 6  8  — 

do.       Pref 10  16  — 

Eastern  Extension         7  llg  —  i 

do.                4  Deb 4  80  — 

Eastern  Tel,  Ord 7  119  +1 

do,           84  Pref 8}  66  — 

do.           4  Deb 4  80  — 

Qlobe  Tel.  and  T.  Ord 6  91  — 

do.               Pref 6  91  — 

Qt.  Northern  Tel 99  83  — 

Indo-Enropean 13  47  +2 

Marconi       10  1}  —is 

New  York  Tel.  4i 4)  101  +1* 

Oriental  Telephone  Ord 10  l^g  — 

do,                  Prel 6  1  — 

Tel,  Egypt  Deb 4i  60  — 

United  B,  Plate  Tel B  63  -|-  | 

do,                  Prel 6  4i  — 

West  India  and  Pan 1  1  —  | 

Western  Telegraph        7  V2k  +  i 

do,             4  Deb 4  BO  — 

HoHE  Bulb, 

Central  London,  Ord,  Assented       ..4  69  —1 

Metropolitan         1}  23  —  i 

do.            District Nil  13  — 

Ondergronnd  Electric  Ordinary       , ,  Nil  1|  — 

do.              do,      "A"    ..        ..  Nil  5/6  — 

do.             do,     iDoome         ,,6  71  —  \ 

FoBiiaa  Tbahs,  fto, 

Anglo-Atg.  Trams,  First  Prel,          ..       6i  S),  — 

do.              2sd  Prel 6}  8~  — 

do,              4  Deb 4  74  +1 

do,              4iDeb 4)  72  — 

do.              6Deb B  76  +1 

Brazil  Tractions 8)  49)  —i 

Bombay  Blectrio  Pref 6  lOt  — 

do.            4iDeb 4)  87  — 

Mexico  Trams Nil  88  — 

do.           fi  per  cent,  Bonds      ..  —  37  —3 

do.           6  per  oent.  Bonds      ..  —  86  — 

Mexican  Light  Common         . .        . .  Nil  93  —  2 

do.             Pref Nil  80  — 

do,             Ist  Bonds       ....  —  37  —3 

Adelaide  Bop,  6  per  cent,  Pref.         . .       6  6  — 

do,          6  Deb 6  97  -1 

MiavTAOixnuio  Oohpiribb. 

Baboook  &  Wilcox          14  V,  — 

British  Aluminium  Ord,          ....       6  1^  — 

do.              Pref 6  18/8  — 

British  Insulated  Ord 16  lOS  — 

do,           Pref 6  U  — 

Bnilab  Westingboose  Pref H  84/-  — 

do.       4  Deb 4  79  — 

do.       8  p,  lien         6  101  — 

Callenders 16  11  — 

do.       CPref 6  4i  — 

do.       ii  Deb 4}  92  — 

Castner-Eellner 16  61/-  — 

Ediaon  ft  Bwan,  £8  pd NU  10/-  — 

do.      do.      fully  paid        ....  Nil  I  — 

do.      do.      4  Deb 4  67  —1             7 

do.      do.      6%  Deb 6  60  —              t 

F.leclrio  OonatrucllOD 6  18/-  —              S 

do.             do.         Pref 7  19/9  —              t 

Qeo.  F.lec.  Prel 6  M  _              e 

Banlcy         90  19}  —             •« 

do.      4iPret 4*  4i  _              e 

do.       4i  Dob 4}  99  —              4 

lodia-Rabber        6  8  —              6 

Telegraph  Con 90  81  —              1 

*  Attowance  made  for  diyldenda  being  paid  free  of  income-tax. 


6  19  0 
6  14  0 
6  18    4 


7    1  a 

6    9  2 

5  10  8 

6  11  1 
6  19  0 
6  16  4 
6  11  8 
4  17  9 
4  18  e 

Nil 
Nil 


Indo-European  Telegraph  Co.,  Ltd. — The  directors 
h.ivc  (Itclarod  an  interim  dividend  for  llie  lialf-ycar  to  June 
30tli  at  the  rate  of  5  per  cent.  |Kt  annum,  free  of  income  tax. 

Indian  Electric  Supply  and  Traction  Co.,  Ltd.— Tlie 
directors  have  declared   an  interim  dividend  of  '2i  |)er  cent. 


It  ehoold  be  remembeted,  in  makiogf  nse  of  the  fif^nres  appearing 
in  the  following  list,  that  in  eome  caeee  the  prices  are  only  iteneral, 
and  they  may  vary  according  to  quantities  and  other  circumstanoes. 


Wednesday 

October  13th. 

CHEMICALS,  *e. 

Lateal 

Price. 

e^rlnlghl'a 
Inc.  or  Deo, 

a  Acid,  Uydrochlorlo         ..       .. 

per  owl, 

•     „     Nitric 

„ 

a     „     Oxalic            

per  lb. 

1/- 

m     ,.      Sulphnrio 

per  cwt, 

a  Ammoniac  Bal        

a  Ammonia,  Muriate  (large  crystal)  per  Ion 

£60 

£6  inc. 

a  Bleaching  powder 

„ 

£9 

a  Bisulphide  of  CarboD 

^ 

f23 

a  Borax 

„ 

a  Copper  Sulphate 

,j 

£28 

a  Lead,  Nitrate         

„ 

a      „      White  Sugar 

^ 

a      „      Peroxide 

„ 

e  Methylated  Spirit 

per  gal. 

a  Potassium,  Bichromate,  In  casks 

per  lb. 

a  Potash,  Canstio  (68/90  %| 

per  ton 

a        „       Chlorate 

per  lb. 

1/4* 

a        „       Perohlorate 

^ 

1/6 

a  Potassium,  Cyanide  (98/100  %) . . 

Nom, 

(for  mining  purposes  only) 

a  Shellac          

per  owl, 

66/- 

f  Sulphate  of  Magnesia     . . 

per  ton 

a  Sulphur,  Sublimed  Flonera 

„ 

£11  10 

a        „        Becovered 

„ 

a        „         Lump 

^ 

£8  10 

a  Soda,  Caustic  (white  70/79  %)  .. 

„ 

a      H     Chlorate        

per  lb. 

1/3* 

a     ,,     nrystala        

a  Bodiam  BIcbromale,  eaaki 

per  ton 

46/- 

per  lb. 

6*d. 

METALS.  Ao. 

b  Alamlnlnm  Ingots,  in  ton  lots  . . 

per  Ion 

b           »          Wire,  in  ton  lots  1 

(1  to  14  s.w.G,) ; 

N 

b          H          Sheet,  In  ton  lots   .. 
p  Babbitt's  metal  ingots     .. 

^ 

c  Brass  (rolled  metal  9'  to  19*  basis) 

per  lb. 

1/03  to  1/1 

e     H    Tubes  (solid  drawn) 

^ 

l/ij  to  1/1* 

Jd.  inc. 

c      „     Wire,  basis 

„ 

l/lj  to  1/14 

c  Copper  Tubes  (solid  drawn) 

,^ 

1/lJ  to  1/1* 

id.  inc. 

t       „      Bars  (best  selected)      .. 

per  Ion 

£4  inc. 

g       H      Sheet         

^ 

£100 

£4  inc. 

(      H      Rod  

£1CI1 

£4  inc. 

d       a      (Electrolytic)  Bars 

^ 

£8S  10 

10/-  inc. 

d      „                „           Bbeete     .. 

^ 

ID/-  inc. 

d       H                H          Rods 

^ 

£95  lU 

10/-  inc. 

d       „                .           B,0.  Wire 

per  lb. 

lljd. 

f  Ebonite  Rod           

a 

Bl- 

f      „        Sheet        

ue 

a  German  Silver  Wire 

^ 

1/10 

b  Gntta-peroha,  fine 

6/10 

6  India-rubber,  Para  fine  .. 

^ 

9/64 

Id,  ino. 

/  Iron  Pig  (Cleveland  warrants)  . . 

pet  Ion 

64/6J 

Bid.  dec. 

/     „    Wire,  galv.  No,  8,  P,0,  qnal. 

^ 

£26 

t  Lead,  English  Pig 

£25 

( Mercory        

per  bol, 

£16  16 

e  Mloa  (In  Original  cases)  small  . . 

per  lb. 

6d.  to  3/- 

0     M               M           H      medlom 

^ 

8/6  to  6/- 

«     ,.               N           H      large   .. 

„ 

7/6  10  14/-  ft  up. 

0  Nickel,  sheet,  wire,  &c 

„ 

Nom. 

p  Phosphor  Bronte,  plain  castings 

„ 

«         H            f    rolled  bars  ft  rods 

y         M           n  rolled  strip  ft  sheet 
0  Platlnom      

„ 

per  01, 

190/- 

tf  Sllicinm  Bronie  Wire      .. 

per  lb, 

1/3 

r  Steel,  Magnet,  in  bare     .. 

per  loD 

£S5 

g  Tin,  Block  (English) 

^ 

£149  to  £160 

n    „     Wire,  Nob.  1  to  16    .. 

per  lb. 

2/7 

0  White  Anti-lrlction  Metals 

per  Ion 

t  Zinc,  Sh't  (VIelUe  Moniagne  bnd.) 

Nom, 

(jaotations  supplied  by- 


a  O,  Boor  &  Co. 

b  The  British  Aluminium  Co.,  Ltd. 

c  Tbos.  Bolton  &  Sons,  Ltd,  . 

d  Frederick  Smith  &  Co. 

e  F.  Wiggins  &  Sons, 

f  India-Rubbor,  Qutta-Peroba   and 

Telegraph  Works  Co.,  Lid. 
g  James  ft  tihakspeare. 


A  Edward  Till  ft  Co. 

/  Boiling  &  Lowe. 

k  Morris  Ashby,  Ltd. 

/  Richard  Johnson  ft  Nephew,  Ltd, 

a  P,  OrmiBton  ft  Sons, 

o  Johnson,  Matthey  ft  Co,,  Ltd. 

P 

r  W.  F,  Dennis  ft  Co. 


Hur.st   Nelson   and   Co.,   Ltd.— For  the  year  ended 

July  I'lh,  aflor  piovidiiifj  for  depreciation,  etc.,  and  in- 
cludiiifi  i!lG,811  l)rouf<lit  forward,  .£68,390  was  available. 
.'\fl<'r  placing  ^13,694  to  reserve  to  secure  the  preference 
divid<nd,  and  ,£l,'i,000  to  .i,'eneral  rest  rve,  a  dividend  of  10 
|V'r  cent,  on  the  ordinary  shares  is  Inini;  paid,  loavin.u 
j;15,09G  to  be  carrier!  forward. 

Cuba  Submarine  Telegraph  Co.,  Ltd. — Interim  divi- 
dends for  tile  six  months  ended  June  30tli,  at  the  rate  of  lO 
|HM'  cent.  |HT  annmn,  subject  to  income  tax,  on  the  prefer- 
ence shai<'s,  and  at  th<'  rate  of  o  |hm'  cent.  j)er  annum,  ftei' 
of  tax,  on  the  ordinary  shares. 

New  Issue. — The  .Muminium  Corporation,  Ltti.,  li.is 
been  offering'  (lie  b.danec  of  its  first  debenture  stock  to  the 
preference  and  ordinary  stockholders  at  par. 

United  River  Plate  Telephone  Co..  Ltd.— The  direc- 
lixs  h.ive  (h'cl.iied  ai\  iiilorim  (hvidend  of  3  |>ei  cent,  on  the 
ordinary  share  capital  for  tlie  lialf-ycai-  to  June  30th. 
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THE     ISOLATION     OF     VIBRATIONAL 
DISTURBANCES. 


By   FRANCIS   H.   DAVIES. 


The  suppression  of  vibration  from  running  machinery  is 
&  problem  that  has  always  been  with  the  engineer,  but  never 
more  so  than  at  present.  Jlodern  conditions  involving 
heavier  and  more  complex  machinery  and  higher  rates  of 
production  have  all  tended  to  this  end,  and  the  increasing 
employment  of  the  steel  frame  factory  building  which, 
unless  specially  designed,  affords  every  facility  for  the 
transmission  of  vibrational  disturbances,  has  given  further 
prominence  to  the  importance  of  the  question.  Numerous 
instances  might  be  cited  to  show  that  the  attitude  of  the 
law  in  cases  of  nuisance  arising  from  the  operation  of 
machinery  is  becoming  more  merciless  to  the  transgressor, 
a  fact  which  claimants  seem  to  be  fully  aware  of,  and  it  is 
no  uncommon  thing  in  such  cases  for  substantial  damages 
to  be  awarded,  or  even  for  the  plant  to  be  shut  down  under 
au  injunction.  The  position  has  naturally  created  a 
demand  for  effective  methods  of  isolation,  and  the  demand 
has  been  met  by  several  means  which  are  interesting,  and, 
for  the  most  part,  decided  advances  over  the  somewhat 
crude  and  unsatisfactory  earlier  methods.  To  a  certain 
extent  these  older  and  more  primitive  systems  of  isolation 
still  have  their  uses,  chiefly  in  connection  with  very 
small  plant  or  in  situations  abroad  where  rough  and  ready 
devices  often  have  to  be  adopted.  There  is  a  good  variety 
of  them,  but  one  and  all  they  fail  in  greater  or  less  degree 
to  fulfil  the  conditions  which  experience  has  proved  to  be 
essential.  To  be  thoroughly  effective,  an  isolating  medium, 
whether  employed  in  connection  with  prime  movers  or 
driven  machinery,  must  be  of  such  a  nature  that  continued 
pressure  and  vibration  will  not  cause  it  to  take  a  permanent 
set  and  thus  lose  its  elasticity.  This  is  the  most  important 
point  and  the  one  by  which  all  isolating  materials  should 
chiefly  be  judged.  Farther,  it  is  essential  that  the  sub- 
stance should  be  as  impervious  as  possible  to  the  attacks  of 
insects,  rats,  oil,  damp  and  climatic  changes,  as  in  these 
respects  its  position,  either  under  the  foundation  or  on  top 
of  it  directly  under  the  bedplate,  is  naturally  an  unfavour- 
able one.  Comparative  inexpensiveness  in  this  matter  is 
not  a  virtue,  and  it  should  not  be  allowed  to  enter  into  the 
question.  The  amount  at  stake  is  generally  too  great,  and 
it  must  be  remembered  that  it  is  always  a  costly  matter  to 
renew  or  replace  such  isolators  if  this  entails  the  lifting  of 
a  heavy  machine  or  the  destruction  and  rebuilding  of  a 
concrete  foundation. 

What  is  wanted  is  a  material  which  will  last  and  retain 
its  resiliency  indefinitely,  and  in  the  very  nature  of  things 
such  a  substance  cannot  be  bought  cheaply.  The  earlier 
and  cruder  systems,  most  of  which  do  not  provide  any  real 
solution  of  the  difficulty,  may  be  listed  and  criticised  as 
follows  : — Timber  baulks,  generally  of  pine,  elm  or 
beech,  creosoted  or  otherwise  prepared  to  resist  decay,  are 
insufficiently  resilient  and  for  most  purposes  useless. 
Ordinary  builders'  felt  and  sheet  lead  used,  either  singly  or 
in  combination,  will  temporarily  meet  the  case  of  small 
plant,  but  will  ultimately  lose  practically  all  resiliency. 
Hair  felt  placed  in  a  tray  in  order  to  keep  it  from  being 
squeezed  out  under  pressure,  is  fairly  satisfactory  for  the 
lightest  of  machinery,  but  quite  out  of  the  question  for 
heavy  plant.  Asphalt,  also  placed  in  a  tray  for  the  same 
reason,  and  about  ^  in.  thick  has  been  recommended,  but 
again,  its  sphere  would  be  restricted  to  small  plant,  and  it 
is  very  doubtful  whether  the  low  resiliency  it  possesses 
would  be  of  much  service.  As  an  alternative,  an  asphaltic 
concrete  has  been  employed  with  somewhat  better  results. 
Mastic  asphalt  is  heated  to  about  350°  Fuhr.,  and  is  mixed 
with  50  per  cent,  of  its  weight  of  boiler  scale  in  pieces  about 
the  size  of  macadam  stone.  It  is  then  reheated  to  about 
the  same  temperature,  and  when  cooled  becomes  a  slightly 
resilient  mass,  suitable  for  installing  under  a  foundation. 
It  will  possess  more  resiliency  than  pure  asphalt,  but  is  not 
comparable  in  this  respect  to  the  various  special  materials 
now  made  for  the  purpose  of  absorbing  vibration,  and  is, 
therefore,  not  so  efficient.  Raw  hides  soaked  in  oil  and 
placed    nnder    the  bedplate    have    been  used,  but   while 


probably  of  some  service  for  temporary  purposes,  such  a 
choice  cannot  be  recommended  for  permanent  work. 

A  6  in.  layer  of  fine  dry  sand  or  medium  sized  gravel 
is  always  helpful  under  a  foundation  if  kept  dry  and 
properly  restrained  from  lateral  spreading.  It  is  serviceable, 
and  often  used  where  a  foundation  bears  down  on  a  vein  of 
rock,  which  it  is  well  known  will  transmit  vibration  over 
great  distances.  Interposed  between  the  rock  and  the 
foundation,  such  a  layer  will  damp  out  a  good  deal  of  the 
disturbance,  but  it  cannot  always  be  regarded  as  a  thorough 
solution  to  what  is  often  a  very  difficult  problem,  and  should 
therefore  not  be  solely  depended  upon  in  a  bad  case.  Other 
materials  which  have  been  advocated  are  sawdust  and 
granulated  cork,  but  like  all  such  substances,  their  sphere 
of  utility  is  very  limited,  and  in  view  of  modern  improve- 
ments they  are  only  worthy  of  consideration  where  nothing 
better  is  at  hand. 

A  good  method  of  constructing  a  sand  cushion  founda- 
tion is  shown  in  fig.  1.  The  hole  destined  to  contain  the 
concrete  block  is  lined  on  all  sides  with  6  in.  or  so  of  con- 
crete, forming  a  well.     The  requisite  depth  of  dry  sand  is 
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Fig.  1.— Isolation  by  means  of  Sand  Cushion. 

then  shovelled  in  and  levelled,  and  on  top  is  placed  a  sheet 
of  oiled  paper  or  similar  waterproofed  substance.  The 
wooden  mould  or  form  for  the  foundation  is  then  placed  in 
position  and  the  concrete  poured.  When  set,  the  form  is 
removed  and  the  spaces  at  the  sides  of  the  block  are  filled 
in  with  sand  up  to  a  few  inches  from  the  top.  The  floor  is 
then  completed  up  to  about  1  in.  from  the  sides  of  the 
foundation,  and,  if  possible,  more  sand  is  fed  in  through 
this  gap  until  the  space  is  quite  full,  the  gap  itself  bemg 
closed  by  a  ring  of  asphalt  which  to  a  sufficient  extent 
isolates  the  foundation  from  the  floor. 

The  object  of  this  construction  is  to  prevent  sand  being 
forced  out  at  the  top,  as  this  would,  of  course,  lead  to 
settlement.  An  alternative  method  is  to  use  metal  plates, 
which  being  embedded  in  the  part  of  the  floor  immediately 
surrounding  the  foundation  and  projecting  across  the  gap 
until  they  touch  the  block,  serve  the  purpose  of  closing  all 
exit  for  the  sand.  The  objection  to  such  plates  is  that  to 
some  extent  they  will  conduct  vibration  from  the  founda- 
tion to  the  floor. 

Before  examining  the  latest  practice  in  the  matter  of 
isolating  materials,  it  may  be  advantageous  to  touch  upon 
the  question  of  vibration  generally,  to  the  extent  of  indi- 
cating the  manner  in  which  it  is  propagated  by  different 
types  of  engines  and  transmitted  through  the  soil.  It  is 
essential  that  these  points  should  be  clear,  as  otherwise 
a  well  devised  system  may  prove  useless  through  mis- 
application. Leaving  out  of  the  question  the  causes  of 
vibration  in  an  engine  or  machine,  which  alone  constitute 
a  vast  and  very  complicated  subject,  we  oome  directly  to 
the  effects,  and  these  are  found  to  differ  materially  accord- 
ing to  the  type  of  engine.  Vibration  is  never  of  a  simple 
nature,  that  is  to  say,  of  a  fixed  amplitude  and  direction. 
In  all  machines  the  disturbance  felt  is  the  net  result  of 
numerous  disturbances  set  up  individually  by  every  part 
which  is  capable  of  generating  vibration.  Thus,  if  we 
assume  the  case  of  a  badly-balanced  engine  with  a  slightly 
sprung  shaft,  there  are  at  once  two  main  sources  of 
vibration,  not  to  mention  minor  sources,  such  as  com- 
paratively small  reciprocating  and  unbalanced  parts. 
The  effects  of  the  latter  are,  of  course,  largely  over- 
whelmed by  those  of  the  former,  which,  being  far 
heavier,  preponderate.      However,  it  is  found  that  every 
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class  of  engine  has  characteristics  in  this  direction  which 
may  be  taken  as  typical,  and  which  always  predominate. 
Thus,  the  disturbances  set  up  by  a  horizontal  engine  are 
mostly  in  the  horizontal  plane,  and  for  equally  obvious 
reasons  a  vertical  engine  generates  vibrations  in  a  more  or 
less  vertical  direction,  the  effect  of  which  is  to  cause  the 
engine  and  its  foundation  to  move  bodily  up  and  down. 
Both  types  also  tend  to  set  up  a  tilting  oscillation,  particu- 
larly two-line  vertical  engines.  So  long  as  the  problem  is 
confined  to  a  single  engine  or  machine  mounted  on  its  own 
foundation,  it  is  comparatively  simple  ;  but  when,  as  is 
often  the  case,  we  have  to  consider  the  joint  effect  of  several 
engines,  possibly  of  different  types  and  speeds,  erected  on 
one  large  foundation  block,  it  becomes  complicated.  Occa- 
sionally the  vibrations  set  up  by  the  various  engines  will 
synchronise,  producing  a  maximum  effect,  and  this  will  be 
followed  more  or  less  regularly  by  periods  of  comparative 
quiet.  This  phenomenon  has  often  been  observed,  especially 
where  the  installation  consists  of  high-speed  engines,  the 
vibrations  of  which  come  more  frequently  into  phase  than 
those  of  low-speed  sets.  So  far  as  disturbance  is  concerned 
the  latter  are,  however,  the  greater  offenders,  the  larger 
amplitude  of  their  vibrations  being  more  marked  and  more 
annoying  than  those  of  high-speed  engines,  the  vibrations 
of  which  are  for  equal  power  of  smaller  amplitude,  though 
of  greater  frequency. 

The  problem  is  further  complicated  where  alternating- 
current  generating  sets  running  in  parallel  are  concerned. 
If,  as  is  very  seldom  the  case,  all  the  sets  are  of  the  same 
typ3,  capacity,  and  speed,  the  intensity  of  the  net 
vibrational  disturbance  they  will  set  up  is  a  matter  of 
chance,  depending  entirely  upon  the  relative  angular  posi- 
tions of  the  cranks  at  the  instant  of  paralleling,  and  what- 
ever the  result  may  be,  it  will  be  constant  (except  for  load 
variations),  because  the  relative  speeds  of  the  engines  cannot 
alter.  If,  however,  the  sets  are  of  different  speed,  the  effect 
will  be  entirely  changed,  and  periods  of  maximum  and 
minimum  disturbance  will  occur,  even  though  the  generators 
are  running  synchronously.  Of  course,  if  the  sets  are  each 
mounted  on  an  independent  foundation,  the  net  result  may 
again  be  different,  but  it  is  quite  Impossible  to  say  to  what 
extent,  as  all  the  peculiar  conditions  surrounding  the  case 
would  have  to  be  taken  into  full  account.  Since  the  dis- 
turbances set  up  by  horizontal  engines  are  mostly  in  the 
horizontal  plane,  it  follows  that  the  chief  consideration  is  to 
keep  the  foundation  clear  of  the  soil  on  all  sides.  "\'ibration 
can  then  only  be  transmitted  by  the  base,  and  if  this  is 
isolated  by  some  suitable  material,  and  also  by  a  layer  of 
dry  sand  or  gravel,  the  spreading  of  disturbances  is  unlikely 
to  be  serious,  unless  there  is  a  very  marked  vertical  disturb- 
ance as  well.  It  is,  of  course,  more  difficult  to  isolate  ver- 
tical vibration,  and  such  cases  demand  more  care  and  more 
thorough  methods.  It  is  helpful,  but  by  no  means  suffi- 
cient to  leave  a  clearance  all  round  the  foundation  block, 
and  while  this  is  perhaps  the  most  important  point  with' 
horizontal  engines,  it  is  the  base  of  the  foundation  which 
calls  for  the  greatest  care  where  the  plant  is  of  the 
vertical  type.  In  the  great  majority  of  cases  the  mass 
of  a  foundation  in  conjunction  with  the  soil  immediately 
around  it  is  sufficient  to  absorb  any  disturbance  which  the 
machine  it  carries  may  set  up,  and  this  is,  of  course,  one  of 
its  principal  functions.  Should  it  be  unable  to  do  this, 
either  because  its  mass  is  insufficient,  the  engine  particu- 
larly badly  balanced,  or  because  the  subsoil  under  the 
foundation  is  of  a  nature  that  very  readily  transmits  such 
disturbances  as  are  communicated  to  it,  some  special 
method  of  isolation  becomes  necessary.  It  is  well  under- 
stood that  soils  vary  greatly  in  their  power  of  transmitting 
vibration.  The  two  extremes  of  hard  rock  and  wet  unstable 
soil  are  the  worst  sinners  in  this  respect,  and  the  effects 
which  they  give  rise  to  are  at  times  very  carious  and 
difficult  to  follow.  Vibration  is  often  plainly  discernible 
at  one  particular  spot  at  a  considerable  distance  from  its 
souri",  the  intermediate  ground  being  entirely  free  from  it. 
This  may  possibly  be  accounted  for  by  a  vein  of  rock  which 
cirries  the  disturbance  at  some  depth  to  a  point  where  it 
rises  to  the  snrfac^-.  and  where  the  trouble  becomes 
apparent.  It  has  also  l)een  traced  to  an  underground 
stream  or  vein  of  wet  soil,  and  in  such  cases  the  vibration 
is  always  more  marked  after  wet  weather.     If  the  subsoil 


is  uniform  in  nature,  the  disturbances  communicated  to  it 
by  the  foundation  will  spread  more  or  less  equally  in  all 
directions,  and  will  gradually  diminish  as  they  are  absorbed 
by  the  soil.  This  represents  the  conditions  in  the  average 
case,  and  should  they  differ  in  this  respect  it  is  fairly 
certain  that  the  soil  is  irregular  in  nature.  The  interest  of 
the  case  is  enhanced  thereby,  but  unfortunately  the 
difficulty  and  cost  of  overcoming  the  trouble  will  also  pro- 
bably be  enhanced. 

One  mistake  in  design  which  is  not  common,  but  which 
has  at  times  been  made,  is  to  install  plant  upon  a  concrete 
raft  or  floor  which  is  securely  tied  to  the  wall  foundations 
of  the  building.  This  is  practically  equivalent  to  erecting 
plant  on  a  drum  or  sounding  board.  In  time  the  soil 
shrinks  slightly  and  leaves  the  raft  at  any  rate  partially  sup- 
ported by  the  walls,  with  the  consequence  that  it  vibrates 
severely  and  impairs  the  stability  of  the  building.  The 
trouble  gets  worse  as  time  goes  on,  because  the  vibration  of 
the  raft  pounds  down  the  underlying  soil  and  allows  the 
amplitude  to  become  greater.  Such  a  case  is  a  very  difficult 
one  to  remedy,  and  is  an  infraction  of  the  elementary  rule 
that  engine  or  machine  foundations  should  always  be  clear 
of  all  walls. 

The  materials  used  almost  exclusively  in  methods  of 
isolation  of  the  modern  class  are  rubber,  a  special  hair  felt, 
cork  in  different  forms,  or  combinations  of  these,  and  they 
are  applied  in  different  ways  in  various  systems.  In  the 
Prache  system,  which  is  well  known,  a  number  of  rubber 
stools  are  placed  between  the  main  foundation  and  an 
auxiliary  block  of  concrete  which  carries  the  machine. 
These  stools  are  each  held  in  a  special  form  of  jack,  which. 
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Fig.  2. — Built-up  Coek  Isolating  Plate. 

when  operated,  compresses  the  stool  sufficiently  to  allow  it 
to  be  withdrawn  when  renewal  becomes  necessary.  To  this 
end  the  foundation  is  surrounded  with  a  trench  in  order  to 
give  access  to  the  stools.  There  are  numerous  instances  of 
the  use  of  the  system  in  this  country,  where  it  has  been 
successfully  employed  in  connection  with  turbo-generators, 
large  printing  presses  and  other  heavy  machines. 

A  further  instance  of  the  use  of  rubber  comes  from 
Germany,  but  this  time  it  is  employed  in  the  form  of  thin 
sheets  of  rubber  composition  of  ^  -in.  thickness  and  upwards, 
according  to  the  weight  of  the  machine.  A  sheet  of  the 
above  thickness  is  stated  to  be  suited  for  weights  up  to 
3  tons.  An  essential  point  of  this  system  is  that  the  sheet 
should  make  perfect  contact  with  the  surfaces  between 
which  it  is  placed,  in  order  to  exclude  all  air,  and  to  this 
end  it  is  necessary  that  the  surfaces  should  be  very  smooth. 
Hy  this  means  it  is  stated  that  holding-down  bolts  may  be 
dispensed  with,  but  the  system  is  only  advised  by  the  makers 
for  comparatively  heavy  machinery  and  where  the  centre  of 
gravity  is  low. 

The  efficiency  of  cork  as  an  isolator  depends  upon  the 
manner  in  which  it  is  applied.  In  practice  it  is  made  up 
into  plates,  which  may  either  be  composed  of  granulated 
scrap  cork  held  together  by  some  binding  substance  and 
subjected  to  pressure,  or  the  same  material  relying  for  cohe- 
sion of  the  particles  upon  compression  only  and  having  no 
binding  substance,  or  strips  of  virgin  cork  built  up  into  a 
plate  and  held  together  by  a  suitable  frame,  as  shown  in 
tig.  2.  The  first  of  these  is  undesirable,  because  it  is  found 
thut  the  binder  fills  up  the  pores  of  the  cork  and  materially 
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reduces  its  resiKency.  The  second  is  better  in  this  respect, 
but  under  the  heavy  pressure  and  vibration  to  which  it  is 
subjected  there  is  a  natural  tendency  to  disintegration.  The 
third  system  is  undoubtedly  the  best,  and  in  practice  the 
plates  are  specially  built  up  to  fit  the  particular  foundation, 
and  are  surface  hardened  where  the  weight  to  be  carried  is 
considerable.  They  are  also  waterproofed  and  otherwise 
treated,  in  order  that  they  may  be  able  to  resist  the  unfavour- 
able conditions  which  usually  obtain.  If  such  plates  are 
used  directly  under  machines,  which  owing  to  their  con- 
struction do  not  distribute  the  weight  evenly  over  the  whole 
area,  it  is  essential  that  strong  planks  or  plates  should  be 
placed  between  the  two,  as  this  will  secure  an  even  bearing 
on  the  surface.  The  following  average  results  of  a  test 
made  upon  a  cork  plate  of  this  type  are  of  interest,  as  they 
indicate  what  may  be  expected  from  cork  in  the  matter  of 
resiliency  : — 

Original  thickness  under  zero  load        072    in. 

Thickness  under  load  of  350  lb.  per  sq.  in.       ...     0"50    „ 
„        immediately  after  removal  of  above 

load 0-626  „ 

„        30  minutes  after  removal   of  above 

load 0'675  „ 

„         under  load  of  2,500  lb.  per  tq.  in.     ...     0'394  „ 
„        immediately  after  removal  of  above 

load 0'580  „ 

„        30  minutes  after   removal  of  above 

load 0-608  „ 

The  principle  of  the  system  employed  by  the  British 
Anti- Vibration  and  Noise  Co.,  Ltd.,  of  Glasgow,  is  illus- 
trated in  fig.  3.     It  is  a  departure  from  the  usual  practice 


Fig.  3.— Isolatiko  Device  emploting  Buffebs  of  Resilient 
Matebiil. 

of  employing  a  sheet  of  resilient  material,  as  under  this 
system  the  machine  is  supported  at  suitable  points  on  a 
number  of  isolators,  the  type  varying  with  the  conditions. 
In  the  case  of  the  device  illustrated,  the  internal  floating 
part  of  the  isolator  is  rigidly  connected  to  the  bedplate 
by  a  stud.  Three  tension  members  support  the  floating 
portion,  and  the  tension  in  these  can  be  regulated  by  nuts, 
in  such  a  manner  that  the  weight  of  the  machine  is  exactly 
compensated  for.  The  stresses  in  the  three  tension  members 
are  transferred  by  means  of  the  plates  under  the  nuts  to  the 
buffers,  which  consist  of  a  number  of  elastic  plates  built  up 
in  layers,  and  from  these  they  pass  to  the  rigid  base  which 
is  fixed  to  the  foundation  by  bolts.  Between  the  floating 
and  fixed  parts  it  will  be  noticed  that  an  additional  buffer 
is  placed,  and  the  function  of  this  is  to  absorb  that  portion 
of  the  vibration  which  tends  to  raise  the  machine  above  its 


position  of  equilibrium.  It  is  claimed  for  these  devices 
that  they  do  not  in  any  way  affect  the  stability  of  the 
machine  when  once  properly  adjusted,  and  it  is  clear  that 
they  will  absorb  both  vertical  and  horizontal  vibrations,  and 
also  any  combination  of  the  two,  that  is  to  say,  eliptical 
vibrations.  By  varying  the  design  of  the  isolator  it  is 
possible  to  apply  this  device  to  practically  any  machine. 

A  very  comprehensive  and  valuable  system  of  dealing  with 
vibration  troubles  is  that  devised  by  Messrs.  Mitchells, 
.\shworth,  Stansfield  &  Co.,  Ltd.,  of  London.  The 
specially  manufactured  material  supplied  by  that  firm  goes 
under  the  generic  name  of  "  Mascolite,"  and  for  purposes 
of  isolation  three  grades  are  made.  The  first  consists  of  a 
special  proofed  felt,  which  is  supplied  in  thic^knesses  ranging 
from  g  in.  to  1  in.  It  is  made  of  selected  fibres  of  animal 
origin,  and  it  is  so  treated  that  it  will  withstand  damp, 
climatic   changes,  and  the  attacks  of  insects.     The  fibres 


c,,, 

Fig.  4.— Isolated  Foundation  abranged  fob  Belt  Drive. 

are  compressed  and  milled  by  special  processes  and 
machinery,  so  as  to  make  a  compact  material  by  aid  of  the 
interlocking  action  of  the  fibres  themselves.  Each  fibre 
is  a  microscopic  capillary  tube,  the  hollow  centre  containing 
a  minute  air  space,  and  by  means  of  a  special  proofing 
solution  these  are  sealed  and  made  dead  air  spaces.  This 
type  of  felt  is  suitable  for  small  foundations,  or  to  meet 
oases  where  the  vibration  is  not  very  severe,  but  for  heavy 
machinery,  or  where  disturbance  is  very  marked,  it  is  better 
to  employ  one  or  other  of  the  remaining  two  grade?.  Of 
these,  one  is  built  up  of  alternate  layers  of  felt  and  cork, 
ranging  in  thickness  from  j  in.  to  1]  in.,  or  thicker  if 
required,  and  the  other  is  similar,  but  (vith  the  addition 
of  a  layer  of  vulcanized  rubber.  Alternatively,  the  felt  and 
rubber  combination  can  be  supplied  without  the  thin  layer 
of  cork.  The  pads  are  about  1  in.  thick  with  a  3'u  in. 
layer  of  rubber,  but  they  are  made  to  any  specification  and 
to  cope  with  conditions  out  of  the  normal.  Such  isolators 
can  be  applied  in  one  of  two  ways  ;  they  can  be  placed  under 
the  main  foundation  on  a  light  concrete  bed  as  in  fig.  4,  or 
they  can  go  directly  under  the  bed-plate  on  the  top  of  the 
foundation,  fig.  5.  In  the  latter  case  it  is  essential  that 
the  holes  through  the  bed-plate  should  be  bushed  with  ^in. 
felt,  and  a  washer  of  the  same  substance,  but  {  in.  thick, 
placed  under  the  bolt  washer  as  shown,  otherwise  vibration 
will  be  conducted  to  the  foundation  down  the  bolts.  These 
built  up  isolators  are  constructed  on  the  principle  that  sound 
and  vibration  will  pass  more  easily  through  a  material  of 
one  density  than  they  will  through  one  of  varying  density. 

Mention  has  been  made  of  the  manner  in  which  buildings, 
particularly  those  of  the  steel-frame  class,  conduct  vibration 
and  noise.    To  follow  the  matter  clearly,  it  is  necessary  to 


Fig.  5.— Abbangkment  op  Isolator  under  Bed-platb. 


understand  that  the  disturbances  set  up  by  a  machme  or 
engine  operating  in  such  a  building  are  primarily  divisible 
into  two  classes,  firstly,  those  which  are  commnmcated  direct 
to  the  air  and  termed  primary  air  vibrations,  and  secondly, 
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those  which  emanate  from  the  foundation  and  are  communi- 
cated to  the  floors  and  walls.  Primary  air  vibrations  are 
sensible  only  in  the  room  in  which  they  are  generated, 
unless  there  are  openings  into  other  rooms,  as  generally  they 
are  not  sufficiently  powerful  to  cause  intervening  walls  and 
floors  to  vibrate.  Foundation  vibrations,  on  the  other  hand, 
travel  very  easily  through  the  structure  in  all  directions, 
and  while  not  always  perceptible  themselves,  they  set  up 
what  are  termed  secondary  air  vibrations,  and  as  the  fre- 
ijuency  and  tone  of  these  are  the  same  as  those  of  the 
primary  air  vibrations,  they  are  very  often  confused  with 
them.  It  will  be  seen,  therefore,  that  every  effort  must  be 
made  to  restrict  the  travel  of  vibrations  emanating  from 
the  foundation,  and  in  the  case  of  a  building  this  is  most 
effectively  done  by  isolating  the  foundation,  and  also  all 
beams  and  columns  in  its  vicinity.  Where  a  machine  is 
fixed  to  a  hollow  floor  it  may  be  isolated  either  by  a  pad 
directly  under  the  base-plate,  or  by  a  similar  pad  placed 
between  the  floor  and  a  secondary  foundation  of  a  few 
inches  of  concrete,  but  in  either  case  it  is  necessary 
to  use  both  isolating  washers  and  bushings,  as 
previously  mentioned,  so  as  to  prevent  the  trans- 
mission of  vibration  to  the  floor  through  the  holding 
down  bolts.  The  isolation  of  columns  and  joists  is  per- 
formed in  a  very  simple  manner  by  placing  suitable  pads 
between  them  when  erecting.  Sheet  lead  and  similar 
materials  have  been  used,  but  in  efficiency  they  cannot  com- 
pare with  a  good  felt  cushion,  which  is  found  to  be  lasting, 
and  not  liable  to  be  squeezed  out.  In  view  of  the  great 
pressures  to  which  pads  so  placed  are  subjected,  this  latter  is 
an  important  point. 


ENERGY    CONSUMPTION     IN     CONDENSER 
AUXILIARIES. 


The  present  extensive  employment  of  large  condeneing  turbo- 
generators and  the  pressing  need  for  economy  in  every  stage  of 
power  development  make  it  particularly  important  to  ascertain 
and  reduce  to  a  minimum  the  energy  consumption  of  condenser 
auxiliaries.  According  to  modern  standards,  it  is  a  comparatively 
small  station  which  does  not  expend  several  hundred  horse-po-n-er 
in  condenser  circulating  water  and  air  pumps  (eee  fig.  1),  and,  as 
the  steam  consumption  of  these  auxiliaries  may  easily  amount  to 
5  or  10  per  cent,  of  the  total,  even  a  trivial  percentage  economy 
represents  a  considerable  annual  saving,  and  is  well  worth  secur- 
ing. Where  a  complete  installation  of  electric  meters,  steam  and 
water-measuring  instruments  is  provided,  as  is  the  case  in  many 
modem  central  stations,  it  is  easy  to  keep  a  record  of  the  energy 
consumption  in  auxiliaries  from  the  daily  log  sheets,  but  there 
are  other  cases  in  which  the  methods  described  bslow,  and  based  on 
an  article  by  Klingenberg  in  the  E.T.Z.,  are  applicable  with 
advantage  to  the  ordinary  load  curve  which  may  alone  be  avail- 
able in  less  elaborately-equipped  stations.  The  methods  are  even 
more  useful  in  connection  with  estimates  relating  to  new  works. 
There  is  then  available  an  estimated  load  curve,  and  valuable 
assistance  is  obtained  in  selecting  the  best  capacity  for  machine 
units. 

An  important  advantage  of  the  method  is  that  it  takes  close 
account  of  the  conditions  of  practice  by  introducing  into  its  basic 
formula-  two  factors— the  utilisation  factor  and  the  working  time 
factor— which  eliminate  much  of  the  error  due  to  arbitrary  deduc- 
tions from,  or  additions  to,  results  derived  from  full  load  steam 
consumption  data.  The  various  curves  and  constants  given  below 
are  based  on  average  performance  of  modern  turbo-plant,  and  do 
not  represent  "  recjrd  "  results  achieved  under  exceptional  condi- 
tion*. Throughout,  distinction  must  be  made  between  those  cases 
where  condensing  water  is  usfd  once,  and  only  once,  and  those 
where  it  is  employed  again  and  again  after  pissing  through  a 
cooling  tower  or  pond  in  the  circulating  circuit.  Typical  of  the 
two  cifcs  arc  those  stations  using  river  water  and  those  using 
coolers,  of  whatever  type. 

Aisnming  the  steam  consumption  per  hour  of  a  given  turbine  to 
vary  in  direct  proportion  to  its  output,  the  total  consumption  is 
(a  -i  h)  k?.  per  KW.  where  «  =  a/vv  =  light  load  steam  consump- 
tion  per  KW.  of  full-load  rating  w  of  the  turbine  ;  and  b  =  ii/w  = 
additional  steam  consump'.ion  par  useful  KW.  output.  If //,, /i.,  A, 
-=  working  hours  per  annum  of  the  various  machines  ;  and  n  = 
mean  annual  useful  power/^Ul  power  installed  =  "utilisation 
factor  "  ;  then  the  main  turbine  steam  conanmption  u  kg.  per  KW  • 
hour  is  given  by —  ' 

S,760  «   X  i;(w)  X  /)  =  ZCA.w).a    I    8,760  «.  A.i;(w)      ...     (1. 

the  value*  of  n  and  //  being  derived  from  actual  or  estimated  load 
curves. 

This  equation  may  bo  •implified  by  introducing  a  "working  time 
factor"  /^  -  i,  (A  .  w)/i,  (w),  and.  if  the  insUllation  oonsists  of  N 
machine  leta  of  equal  oapaoity  and  equal  apeoifio  stoam  consnmp- 


tion,  /  =  ^  (/f)/8,760  N  =  total  working  hours  of  all  maohiner/maxi- 
mum  possible  working  time.  Then  :  2'  =  (f  ■  "!»■  +  *)  ^g-  per 
KW.-hour. 

The  steam  consumption  of  auxiliaries  may  be  taken  a.^  practically 
constant  at  all  outputs  of  the  main  turbine,  the  exhaust  from 
steam-driven  auxiliaries  being  usually  admitted  to  the  L  P.  stage 
of  the  main  turbine  at  all  loads  above  10  per  cent,  full  load. 
Denoting  by  q  the  hourly  steam  consumption  of  the  auxiliaries, 
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Fig.  1. 

this  corresponds  to  j^  —  g(w  kg.  per  hour  per  kw.  full  load  rating 
of  the  main  set.  The  auxiliary  steam  consumption  per  KW.-hour 
useful  output  =  2  (/i  .q)/-  (w)  8,760  n,  and,  if  all  machines  be  of 
equal  size  =  g  .  fjn  kg.  per  KW.-hour. 

Expressed  as  a  percentage  of  the  total  steam  consumption,  that 
of   the  auxiliaries   =   r  =  100  q  .  /JCa/  -f   B«)  per  cent.    If  all 
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machines  run  oontinnonnly  f  -  \.  and  is  a  maximum  whilst,  if  all 
machinoH  are  permanently  fully  loaded,  f  =  n  and  is  a  minimum. 
In  the  former  oasp,  r  -  100  y/C*  I  i<ri)  per  cent,  and  is  dependent 
on  the  utilisation  factor,  whereas  in  the  latter  case,  r  •=  100  v/ 
(A  -f  ii)  per  oent.,  i.e.,  is  constant,  and  has  its  most  favourable 
Taloe. 
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Average  values  of  the  factors  y  a  and  a  are  given  in  Table  I 
for  turbine  units  of  various  capacities.  If  the  auxiliary 
steam  is  to  be  expressed  as  a  percentage  of  the  main  turbine, 
(and  net  the  gross)  steam  consumption,  the  values  to  be  taken 
for  A  are  0'83  and  0  71  times,  those  given  for  fresh  water  and 
cooled  water  working  respectively.  Average  values  of  the  power 
consumption  of  condensate  and  air  pumps  and  of  circulating 
pamps  for  turbines  of  various  rated  capacities  are  shown  graphi- 
oalty  in  fig.  1.  The  curves  in  fig.  2  show  the  very  considerable 
importance  of  steam  consumption  in  auxiliaries,  particularly  in  the 
case  of  small  works  using  coolers  and  operating  with  a  utilisation 
factor  of  0'4  or  less  ;  in  preparing  these  curves  it  has  been  assumed 
that  /■  =  1,  i.e.,  that  the  turbines  run  continuously  and  under 
variable  load.  The  curves  at  A  show  the  considerable  steam 
economy  possible  by  operating  only  half  of  a  divided  condensing 
equipment  in  the  case  of  large  sets  on  light  load. 

Only  in  rare  cases  do  the  curves  in  fig.  2  apply  directly  to 
practical  conditions.  Generally  the  working  time  factor  lies 
between  the  limits  1  and  n,  hence  the  actual  percentage  r  lies 
batween  the  values  represented  by  the  curves  in  fig.  2,  and  those 
represented  by  lines  parallel  to  the  axis  of  absciss*  through  the 
lowest  points  of  the  curves  (for  which  «  =  I'O).  The  actual  steam 
curve  is  derived  by  applying  the  above  method  to  the  recorded  or 
estimated  load  curve  of  the  station.  Knowing  the  actual  or  pro- 
posed rating  of  each  generating  set  the  working  hours  per  annum 
can  be  estimated  for  each,  and  so  the  working  time  factor  evaluated 
for  the  whole  installation.  From  the  mean  annual  load  curve 
there  is  derived  a  curve  showing  for  how  many  hours  per  annum 
each  load  endures  (and  hence  the  hours'  use  of  each  machine  per 
annum  and  the  "working  time  factor"  of  the  works).  Thence 
follows  a  stepped  curve  showing  steam  consumption,  according  to 
the  number  of  sets  in  use  and  the  specific  steam  consumption 
of  each  ;  and  finally   a  curve,  the  area  beneath  which  represents 

TABLE  I. — Factors  Retekmininq  Percentage  Steam 
Consumption  of  Auxiliaries. 
Full  load  Without  coolers.  With  coolers, 

turbine     KW.      Q  A  B  Q  A  B 

1  000     ...        150         900        5,300        335        1,150        5,700 
s'oOO     ...        470       2,700       25,500      1,085         3,500       27,500 
lo'oOO     ...        850       5,400       50,000      1,950         6,900       54,500 
15' 000     ...     1,170       7,700       74,500      2,750         9,800       81,000 
20^000     ...     1,500       9,.-i00     100,000      3,500       12,000     109,000 
Q  =  Total  auxiliary  steam  consumption  (kg.  per  hour). 
A  =  Light  load  steam  consumption  of  main  turbine  per  hour. 
B  =  Additional  steam  consumption  in  main  turbine  per  hour 
for  useful  output, 
total  annual  steam  consumption.     The  latter  area  divided  by  the 
area  beneath  the  "hours  of  each  load  per  annum"  curve,  gives 
the  steam  consumption  per  useful  KW.-hour  ;  and  the  sum  of  the 
working  hours  for  each  machine  times  the  auxUiary  steam  con- 
sumption divided   by  the  annual   total  steam  consumption  gives 
the  percentage  r  of  auxiliary  steam  consumption.    This  method  is 
applicable  to  an    installation  of   machines  of  any  sizes  and  any 
specific  steam  consumptions.    The   purely  numerical  method   is 
simpler  where,  as  is  often  the  case,  a  number  of  similar  sets  of 
equal  capacity  are  installed. 

Using  one,  two,  three  or  five,  20,000  KW.  sets  (plus  one  set  in 
reserve  in  each  case)  to  supply  peak  loads  of  12,500,  25,000,  50  000 
and  100,000  KW.  respectively,  the  mean  loads  being  40  per  cent,  as 
great  (.i.e.,  load  factor  =  40  per  cent.)  :-The  working  time  and 
utilisation  factors,  the  total  and  auxiliary  steam  consumptions  are 
then  as  below  : — 


of  small  stations  employing  water  coolers  and  operating  with  a 
poor  utilisation  factor  (^  mean  useful /installed  power).  This 
fact  should  b«  borne  well  in  mind  ly  station  engineers  operating 
or  contemplating  the  adoption  of  relatively  small  turbo  units  in 
provincial  towns. 


No.  of  20,000-KW.  sets  in- 
stalled (one  in  reserve)        2 
Peak  load  in  KW.  ...     12,500 

Working  time  factor  (/)  50  % 
Utilifation  factor  (k)  ...  12'5  % 
Total  steam  per 

KW.  -  hour 

(annual  mean)  Withatd  coolers. 

in  lb.  ...     15'2     13'3     12  8     12  4 

Relative    ditto, 

percent.      ...  1226  107-5  103-2     100 
Auxiliary  steam 

as  percentage 

of  total  steam, 

per  cent.     ...       435     2^74     2-19     1-76 


3 
25,000 
36-7  % 
16-6  % 


4 
50,000 
42-1% 
24-9  % 


6 
100.000 
43-8  % 
33-2  % 


17-4 


Wit/i  coolers. 
15-0     143 


13-8 


126-2  108-6  103-5  100 


IGNITION     MAGNETOS. 


In  La  Bevuc  Elpctri,/ue  ot  April  16th  (published  in  .Tune),  M.  II. 
Armagnat  discussed  at  some  length  the  principles  and  practice  of 
magneto-electric  machines  used  for  ignition,  fcc,  and  as  the  sub- 
ject is  one  about  which  little  is  known,  though  it  is  of  consider- 
able importance,  we  give  below  an  abstract  of  the  article. 

As  in  this  country,  so  alao  in  France  the  Germans  had  secured 
the  great  bulk  of  the  trade  in  magnetos,  not  by  their  own  dis- 
coveries so  much  as  by  the  thorough  exploitation  of  foreign 
inventions  ;  they  made  progress  only  by  trial  and  error,  and  often 
put  on  the  market  so-called  inventions  which  turned  cut  to  be 
huge  mistakes.  A  careful  study  of  the  subject  leads  the  author 
to  the  conolnsion  that  the  German  control  of  the  market  was 
due,  not  to  technical  inferiority  on  the  part  of  the  French  manu- 
facturers, but  to  the  lack  of  commercial  organisation  on  their 
pait,  which  can  be  quickly  remedied. 

After  a  brief  historical  sketch,  in  which  he  shows  that  the 
elements  of  both  high  and  low-pressure  sparking  plugs,  used  in 
conjunction  with  induction  coils  and  magnetos,  were  embodied  in 
the  patents  of  Lenoir  (1860),  Marcus  (1883),  and  other  pioneers 
before  the  internal-combustion  automobile  entered  the  field,  the 
author  describes  the  Simms-Bosoh  type  of  magneto  with  stationary 
armature,  which  was  quickly  followed  by  the  Boudeville  double- 
wound  armature,  a  French  invention  ;  the  condenser  was  added 
in  1902,  when  the  first  successful  high-pressure  magneto  was 
introduced,  and  this  lype  has  now  almost  eliminated  the  low- 
pressure  system  of  ignition— at  any  rate,  in  the  case  of  the 
automobile. 

There  are  two  main  types  of  magneto  :  that  which  acts  at  low 
pressure,  by  interruption  of  the  circuit,  and  the  high-pressure  type. 
In  the  former  case  the  current  generated  by  the  magneto  is  broken 
inside  the  cylinder  of  the  engine  by  the  mechanical  separation  of 
two  metal  parts,  the  "  extra-current "  spark  which  is  then  pro- 
duced igniting  the  gaseous  mixture.  In  the  latter  case,  the  cur- 
rent generated   by  the  magneto  is  interrupted  at  the  proper  tune 


8-95     5-71     4-59  3-71 

Naturally,  one  would  not  install  two  20,000-KW.  sets  to  supply  a 
peak  load  of  12,500  KW  unless  considerable  extensions  were  certain 
in  the  near  future,  but  the  case  is  included  as  an  extreme  example. 
Since  specific  steam  consumption  changes  little  withm  wide 
limits  of  load  it  is  desirable  to  install  large  sets,  in  the  interests  of 
ultimate  capital  economy  in  cases  where  extensions  would  other- 
wise be  needed  at  an  early  date.  

In  the  case  of  a  smaller  station,  where  three  1,000-KW^  sets  (one 
in  reserve)  are  installed  to  supply  mean  and  peak  loads  of  540  and 
1  800  KW  respectively,  the  working  time  factor  is  43  per  cenr., 
the  utilisation  factor  18  per  cent.,  and  the  total  steam  consump- 
tion 163  lb.  without  and  18-6  lb.  with  coolers.  The  auxiliary 
steam  consumption  is  approximately  48  per  cent,  and  95  Per  9fnt. 
in  the  two  cases  respectively,  so  that  from  these  figures  and  those 
in  the  preceding  summary  it  follows  that  under  average  conditions 
in  power  stations  from  1,000  to  100,000  KW.  rating,  the  steam 
consumption  of  auxiliaries  ranges  from  18  to  5  per  cent,  using 
river  water  and  from  3  7  to  10  per  cent,  using  coolers.  This  item 
in  the  power  balance-sheet  is  particularly  important   m  the  case 


Fig.  1. 


-Diagrammatic  Representation  op  Ignition 
Magneto. 


by  a  device  attached  to  the  machine,  and  a  high  electromotive 
force  is  induced  thereby  in  a  fine- wire  coil  wound  over  the  first- 
in  fact,  the  armature  becomes  a  rotating  induction  coil,  in  which 
the  primary  current  results  from  the  rotation  instead  of  being 
derived  from  an  external  source.  A  compromise  between  the  two 
systems  employs  a  stationary  induction  coil  between  the  magneto 
and  the  sparking  plug.  In  all  cases  the  most  important  function 
of  the  magneto  is  to  generate  the  current.  .     ^,      .         „f  „ 

The  machine  consists  essentially  of  a  rotor  in  the  form  ot  a 
shuttle,  upon  which  are  wound  the  primary  and  secondary  coils, 
and  a  stator  consisting  of  a  row  of  horseshoe  magnets  with  iron 
pole-pieces  (fig.  1).  The  old  Siemens  "H"  armature  has  been 
found  superior  to  all  other  types  for  the  purpose  in  .''^J  ; ''  ^s 
sists  of  a  soft  iron  core  N,  with  two  pole  shoes  '^  =""^d°°^P™ 
X  X  between  the  poles  P  of  the  permanent  magnesA^  The  wires  are 
wound  on  the  core  N  and  connected  to  insulated  "iR^.  "^  ch 
rnablethe  current  to  be  led  away  by  rubbing  =ol.lecto'i  *^  .'^« 
external  circuit.  Owing  to  the  complex  '■«l^''°°«^'P/«'.f  *?  JC 
flux  through  the  core  N  and  the  angle  a  between  the  a^is  of  the 
core  ,1  V  and  that  of  the  poles  P  r,  the  current  generated  cannot 
be  caUiated  without  determining  this  relationship  ^y  experimen  ; 
when  this  curve  is  obtained,  the  characteristics  of  the  magneto 

can  be  determined.  /-i\  „„..;«f!„r>  r>f 

Three  methods  are  available  for  this  purpose  :  (1 )  variation  of 
flux  ;  (2)  rotating  contact ;  and  (3)  the  oscillograph. 
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Iu(l)  the  coil  is  connected  to  a  ballistic  galvanometer,  and  is 
sharply  rotated  throagh  a  small  but  constant  angle,  not  exceeding 
10°,  always  in  the  same  direction,  the  corresponding  deflections 
of  the  galvanometer  being  noted.  A  simple  device  for  carrying 
out  this  operation  is  shown  in  fig.  2  ;  it  consists  of  two  levers 
A  and  a',  fixed  on  the  spindle  c  of  the  magneto  by  thumb-screws 
n  b',  and  capable  of  oscillating  between  the  stops  Vi  and  Vj.  The 
direction  of  rotation  being  that  shown  by  the  arrow,  the  two 
levers  are  first  brought  into  contact  with  V;,  and  screwed  tight 
when  the  armature  is  in  a  known  poeition.  The  levers  are  then 
sharply  thrown  over  to  the  stop  Vi,  rotating  the  armature  through 
the  angle  a,  and  the  deflection  of  the  galvanometer  needle  is 
observed.  Next  b  is  slackened,  and  the  lever  A  is  brought  into 
contact  with  Va,  while  a'  is  kept  hard  up  against  Vi  ;  afterwards 
b'  is  slackened  whilst  A  is  kept  against  v,  and  a'  is  brought  back 
to  Vi  and  secured  by  b'.  Toe  cycle  of  operations  is  then  repeated. 
The  successive  deflections  obtained  are  proportional  to  the  change 
while  8„  —  B„_i  is  the  change  of  induction,  0„  =  K  {B„  —  B„_i), 
of  flux  at  each  step,  and  if  6„  is  the  deflection  for  an  angle  a, 
where  K  is  a  constant ;  if  a  has  been  made  very  small,  we  can 
write — 

e/.i  o  =  K  (B„  -  B,,  -  i)/.i  o  =  K  .  .i  B/A  a. 

?  Plotting  the  angles  as  abscissa;  and  the  values  of  the  deflections 
as  ordinates,  adding  the  successive  values  in  each  case,  so  that — 


S9  =  K  2;'  (B„  -  B„ 
=  K  (B„  -  B„), 


i) 


we  obtain  the  curve  of  induction  as  a  function  of  the  position  of 
the  armature  between  the  poles,  or  B  =  /  (a),  whilst  if  for  the 
ordinates  we  plot  only  the  successive  values  of  9  for  small  and  equal 
increments  of  o,  we  have  A  B/A  a  =  <p  (o)  ;  the  second  curve  is,  to 
a  first  approximation,  the  derivative  of  the  first  curve,  and  if  the 
increments  of  angle  are  not  greater  than  4°  to  6°,  the  accuracy  is 
sufficient  for  practical  purposes.  Fig.  3  is  an  example  of  the  carves 
thus  obtained. 

Method  (2)  is  the  well-known  Joubert  contact  method,  in  which 
a  contact  is  made  once  in  each  revolution  with  a  circuit  con- 
taining a  condenser  and  galvanometer,  by  which  the  instantaneous 
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Fig.  3. — Curve  of  Magnetic  Flux 

AND   ITS   DEEI\ATlrE, 


Fkj.    2. — Arbangement    fob    Effecting    Successive    Small 
Rotations. 


E.w.F.  of  the  magneto  armature  is  recorded  when  driven  at  con- 
stant speed,  and  by  varying  the  position  of  the  contact  with 
regard  to  the  coil  a  curve  proportional  to  the  strength  of  field  at  each 
point  can  be  obtained.  Lastly,  the  oscillograph  gives  by  direct 
reading,  with  a  high  resistance  in  circuit,  a  curve  similar  to 
that  last  mentioned,  or,  if  the  oscillograph  is  shunted,  the  current 
curve  can  be  obtained  under  practical  conditions. 

These  three  methods  have  their  advantages  and  drawbacks.  The 
point  method  gives  an  exact  curve  of  flux,  and  the  derived  curve 
A  B/A  o  is  very  nearly  that  of  d  Bjil  a  ;  with  these  two  curves  the 
current  wave  form  can  be  predetermined,  but  no  information  is 
given  as  to  the  phenomena  which  depend  upon  the  speed,  such  as 
those  due  to  eddy  currents  and  hysteresis.  For  this  roneon  the 
oscillograph  method  is  the  best,  but  requires  expensive  apparatus, 
and  the  results  obtained  must  be  subjected  to  painstaking  scrutiny 
in  order  to  eliminate  several  causes  of  error. 

Fig.  4  shows  an  oscillograph  curve,  which  it  will  be  seen  differs 
considerably  from  the  curve  A  B/A  «  in  tig.  3  ;  whilst  the  latter  is 
practically  symmetrical  about  the  maximum,  the  corresponding 
oscillogram  shows  a  strong  distortion.  This  is  duo  to  the  fact  that, 
as  in  the  Joubert  method,  the  current  generated  by  the  coil  in 
energising  the  moasuring  apparatus  is  far  from  negligible. 

This  distortion  of  the  curves  has  sometimes  been  attributi'd  to 
bysterosia,  but  is  only  due  to  the  current,  for  hystorosis  is  present 
to  the  same  extent  in  the  method  by  points,  though,  in  the  latter 
case,  it  is  always  masked  by  the  errors  of  mcasarcment. 


Starting  with  a  curve  of  flux  that  has  been  carefully  determined, 
the  instantaneous  values  of  the  current  strength  can  be  calculated 
by  a  method  of  approximation,  based  upon  the  formula  : — 


(B  -  B  O- 


-Jida 


where  i  is  the  current  at  any  moment, 
S  the  cross-section  of  the  iron  core  N, 
n  the  number  of  turns  of  the  winding, 
B  the  magnetic  induction  in  the  core, 
L  the  inductance  of  the  circuit  (assumed  constant), 


Fig.  4.— Oscillogeaphic  Curve. 


R  the  total  resistance  of  the  circuit, 
?«  the  speed  in  revs,  per  second, 

a  the  angle  between  the  axes  of  the  core  and  of  the  pole- 
pieces. 
Dividing  the  absoisea?  into  equal  intervals  as  in  fig.  5,  each  repre- 
senting a  very  small  angle  /3,  and  taking  as  origin  the  moment  of 
closing  the  circuit,  if  we  assume  that  the  current  strength  varies 
linearly  between  these  divisions,  the  Buccessive  ordinates  have  for 
values  : — 

«o  =  0, 

ii  =  a  (Bi  -  Bo), 
I'a  =  a  (B,  —  Bo)  —  6  i'l, 
!  „  =  a(B«  -  B„)  -  6  2;-i  i, 
where  a  =  i  t  mn  s/(4  t  m  l  -I-  /3  r) 
J  =  2  /S  r/(4  t  to  l  -I-  P  r). 

Experiment  shows  that  the  curves  calculated  in  this  way  agree 
exactly  with  the  curves  obtained  with  the  oscillograph,  when 
the  necessary  precautions  are  taken  ;  as  mentioned  above,  owing 
to  the  small  power  of  the  magneto,  it  is  difficult  to  intercalate 
the  oscillograph  in  the  circuit  without  upsetting  the  conditions 
materially,  and  hence  it  is  often  preferable  to  plot  the  curve  of 
finx  by  points. 

Fig.  3  shows  that  the  flux  curve  and  its  derivative  are  far  from 
sinusoidal ;  this,  which  would  be  a  drawback  in  most  electrical 
applications,  is  a  considerable  advantage  in  the  case  of  ignition 
magnetos.  The  problem  is  very  different  from  those  ordinarily 
met  with  in  electrotechnics  ;  antomobile  explosion  engines  have  a 
very  wide  range  of  speed,  and  the  magneto  must  supply  the 
ignition  current  under  all  circumstances  at  the  right  moment, 
even  during  the  operation  of  starting  the  engine  by  hand.  These 
extreme  conditions  require  that  the  current  furnished  by  the 
ignition  magneto  shall  be  strong  enough  at  starting,  and  at  a 
speed  of  40  r.p.m,,  and  yet    shall  not  be  excessively  strong  at  a 
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Fio.  5. 

speed  of  more  than  3,000  R.r.M.  ;  so  that  the  ratio  of  the  limitingr 
speeds  in  normal  operation  is  of  the  order  of  AC.  At  very  low 
spoeds  the  strength  of  the  current  is  approximately  f'o  "  3  r 
VI,  n  .t/B  .  dBjiia  ;  on  the  other  hand,  at  vrry  high  speeds  we 
may  say  that  t,.,  —  ji  9  (B  —  B.1/L,  where  B,  is  the  valae 
of  the  induction  at  the  moment  of  closing  the  oiroait 
and  B  the  value  at  the  instant  considered,    Ths  obioct  bcin^;  to 
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obtain  a  current  i,  which  shall  be  adequate  for  ignition  at  a  very 
low  speed  m.,  and  a  current  i,„  at  the  maximum  speed  which  shall 
not    be    excessive,    we    get    from   the   ratio    of    the    foregoing 

i'o        2  )r  m,  L         d  B,- /  rf  g 
expressions :    — 


-^  B'-/'^'',    from  which  we  see  that 


Br    -    Bo 

the  greater  the  ratio  d  Brj  d  a  :  {Br  -  Be),  the  less  may  be  the 
lower  speed  m»  Br  being  the  induction  at  the  moment  of  rupture 
of  the  circuit,  and  B„  that  at  the  moment  of  closing  the  circuit. 
Taking  the  ratio  between  the  maximum  value  of  il  Bjd  a  and 
Bra.T.,  there  results  a  characteristic  coefficient  z  =  (max. 
d'sldajlBaiLX  to  which  we  shall  return  later. 

But  it  is  not  sufficient  that  the  maximum  current  should  reach 
a  definite  value  ;  it  is  also  necessary  that  this  value  should  be 
obtained  at  an  almost  constant  position  of  the  rotating  coil  with 
regard  to  the  pole-pieces,  so  as  to  obviate  the  need  of  adjusting  the 
point  of  rupture  for  each  speed.  If  we  could  neglect  the  resistance 
in  circuit  at  high  speeds,  the  maximum  current  U  reached  at  the 
moment  of  great  variation  of   flux  would  lead  by  90    upon  the 


maximum  onrrent  im  at  high  spaed,  represented  by  the  summit  of 
the  curve  of  flux  ^,  and  between  these  limits  the  spark  would  have 
to  be  continually  advanced  or  retarded  in  order  to  secure  good 
ignition  by  breaking  the  current  at  the  right  moment.  Fortunately 
the  limiting  case  indicated  by  the  equation  for  i„  above  is  not 
reached  in  practice  ;  thanks  to  the  resistance  B  of  the  coil,  the 
maximum  intensity  of  the  current  is  always  attained  near  the 
point  of  reversal  of  the  flux. 

Fig  6  shows  the  curves  of  current  calculated  for  an  average 
ma-'neto,  for  which  the  flux  curve  has  been  experimentally  deter- 
mined. The  intensities  have  baen  calculated  for  speeds  from  0  b 
to  40  revs,  per  second,  for  the  coil  on  short  circuit,  that  is,  under 
normal  conditions  of  operation  before  the  spark,  the  circuit  being 
closed  at  the  moment  of  maximum  flax.  It  wiU  be  seen  that, 
while  the  speeds  vary  in  the  ratio  1  :  66,  the  maximum  current 
increases  only  from  3-2  to  13  ampere?,  or  in  the  ratio  of  1  to  i. 
The  coU  used  for  this  example  had  a  resistance  of  0-67  ohm  and 
an  average  inductance  of  0-012  henry  ;  B„  was  13,700  ;  S  - 
475  cm.',  and  n  =  159  turns. 

In  order  to  obtain,  with  sinusoidal  current,  the  same  current 
strength  at  low  speed,  the  magneto  would  have  to  be  five  times 
as  powerful  as  it  is  with  the  Siemens  H  armature. 

{To  be  concluded.) 


CORRESPONDENCE. 

Letter!  received  by  vs  after  5  p.m.  on  Tuesday  cannot  appear  until 
the  following  week.  Correspimdents  should  forward  their  communi- 
cations at  the  earliest  possible  moment.  Aa  letter  can  be  pvbluhei 
unlets  we  have  the  writer's  name  and  address  in  our  possessum. 


The  Institution   and  Allen  Enemy  Members. 

As  the  Institution  of  Electrical  Engineers  will  shortly  be  re- 
suming its  meetings,  I  am  writing  to  ask  for  the  support  of  your 
paper  to  endeavour  to  get  a  statement  from  the  President  on 
behalf  of  the  Council  that  it  will  follow  the  lead  of  the  Iron  and 
Steel  Institute,  to  the  effect  that  during  the  state  of  war  between 
Great  Britain  and  other  countries,  all  Members  Honorary  Members, 
and  Honorary  Vice-Presidents,  also  Associates  and  others,  who  shall 
be  subjects  of  such  countries  or  States,  shall  forthwith  cease  to  be 
members  (and  this  also  to  apply  to  those  of  enemy  origin,  whether 
naturalised  or  not),  as  it  is  extremely  undesirable  that  they  should 
have  the  facility  of  attending  the  meetings  of  the  Institution  ; 
also  that  they  shall  ba  subject  to  re-olection  by  the  Institution  as 
a  body  at  the  termination  of  the  war,  provided  there  can  be  four  d 
members  sufficiently  forgiving  and  wUling  to  believe  in  the  honour 
of  thesa  individuals  to  propose  and  second  them.  ^,     -  .  .     ^ 

As  the  Council  of  the  I ustitution  probably  acta  like  the  Cabinet 
of  the  Government,  and  does  not  read  the  papers,  or  pleads  ignor- 
ance as  to  their  contents,  I  trust  that  all  Members  Associate 
Members,  and  others  who  pay  subscriptions  to  the  Institution  will, 
if  they  are  in  accord  with  this  suggestion  (and  I  hope,  as  true 
Britishers,  they  will  be),  write  to  the  secretary,  informing  him  that 
they  wish  such  statement  to  be  made  by  the  Council  at  the  first 
meeting  which  is  held.  •     ..c     u  j_ 

It  is  useless  to  say  that  the  Institution,  as  a  scientfic  body, 
cannot  enter  into  national  politics,  when  one  views  the  base  and 
inhuman  ways  in  which  the  scientific  world  of  Germany  has 
assisted  in  the  warfare  which  has  been  carried  on  by  that  nation, 
and  it  is  quite  within  the  bounds  of  possibility  that  such  honour- 
able  "  methods  of  warfare  as  liquid  fire  and  poisonous  gas  may 
have  been  introduced  by  some  of  our  alien  members. 

The  time  has  come,  in  my  opinion  (and,  I  trust,  m  that  of  your 
readers  also),  when  we  should  keep  all  such  Institutions  exclusively 
for  British-born  subjects  or  members  of  our  Allies  only.  I  can 
quite  understand  that  it  might  mean  a  somewhat  hard  parting 
with  certain  respected  members  of  the  Institution,  but  let  those 
who  have  lost  their  dearest  ones  on  the  battlefield,  and  those  who 
have  them  still  there  fighting  for  the  defence  of  their  home  and 
country,  remember  that  under  no  circumstances  can  a  leopard 
change  his  spots.  Station  Engineer. 

[With  the  spirit  of  our  correspondent's  letter  we  cordially  agree. 
The  suggestion  in  the  last  paragraph,  however,  would  raise 
difficulties  in  connection  with  neutrals,  and  might  injure  ourselves 
more  than  onr  enemies.— Eds.  Elec.  Be  v.] 


The  Electric  Vehicle  Committee.— At  the  last  meeting 

-ot  the  Committee,  held  on  October  1st,  Mr.  V.  Mason  took  his  seat 
as  the  representative  of  the  Light  R=.ilways  and  Tramways  Asso- 
ciation. The  Committee  had  submitted  for  its  inspection,  by 
the  Ktieger  Electric  Carriage  Syndicate,  Ltd.,  the  first  of  the  new 
"  Ward  "  light  delivery  vans  to  arrive  in  this  country  from  America. 
It  was  reported  that  the  sales  of  No.  4  Usue  of  the  Eleetnc  T  ehicle 
had  been  very  satisfactory;  it  was  decided  that  no  further  pub- 
licity work  could  be  done  at  the  present  time  other  than  to 
con(intrate  upon  keeping  the  official  organ  gomg  Buccessfully. 
The  further  standardisation  of  detaUs  in  connection  with  lead-plate 
batteries  was  discussed,  and  the  Committee  wUl  ^^"^  ^"**7 
decision  of  the  Accumulator  Makers'  Section  of  the  B.b.A.M.a.. 
upon  its  proposals. 


The  A.E.G.  Meeting. 

Some  of  onr  friends  are  becoming  alive  to  a  very  sinister  feature 
in  the  electrical  trade,  in  the  form  of  the  maintenance  of  German 
electrical  interests  in  this  country,  both  by  the  keeping  alive  of 
branches— A.E.G.  or  Electrical  Co.,  &c.-and  the  importataon  of 
manufactured  goods  of  quite  obvious  German  finish. 

Electrical  engineers  of  experience  must  have  noticed  that  while 
the  stock  of  German  goods  was  exhausted  shortly  after  the  war 
commenced,  there  seems  quite  a  good  supply  of  goods  at  the  present 
time,  the  finish  and  workmanship  being  very  distinctly  &erman. 
For  many  years  I  have  been  convinced,  aa  the  result  of  wide 
experience,  that  our  traders  and  engineers  have  b:en  hypnotised 
bv  the  German  fetish,  and  that,  if  they  had  taken  the  trouble  to 
carry  out  exhaustive  tests,  under  similar  conditions  between 
Garman  and  British  goods,  the  supposed  German  supeiiority  would 
have  vanished ;  usuaUy  the  balance  comes  out  on  the  British  side. 
As  a  nation  we  are  so  self- depreciating  that  German  agents  have 
not  had  a  very  difficult  job  in  booming  the  superiority  of  their 

^"«'-  Union  Jack. 


Australian  Electrical  Trades  Uniou.— According  to 

an  Australian  newspaper,  it  was  reported  at  the  annual  meeting  of 
the  Electrical  Trades  Union  of  N.S.  Wales  that  tl»ere  'Tas  a  mem- 
bership  of  1,704.  Despite  the  war,  the  financial  yearhad  been  the 
most  successful  in  the  history  of  the  Union.  The  ^;''oaBtle 
branch  was  on  a  sound  footing,  and  had  a  ^S'"'^"'''?  °',  j°;  i° 
Sydney  more  than  350  positions  had  been  filled  direct  from  the 
Union  office.  Only  financial  members  were  recommended  for 
vacancies.  A  fund  for  distressed  members  was  d«8«ab'e-  j;^^ 
Union's  relations  with  the  main  body  of  employers  had  been  cor- 
dial throughout.  Although  cases  had  arisen  m  which  >t  was  found 
neceesary  to  report  breaches  of  awards,  these  ^^-^  °«>«"y 
occurred  among  the  small  irregular  contractors  and  firms  not 
pr^marUy  connoted  with  the  electrical  industry  On  the  whol^ 
trade  had  been  unexpectedly  good  since  August  ot  last  ?«"■  JH 
falling-off  in  other  directions  had  been  l"g«ly^«°°-^*«*"l?°°*i^5 
the  activity  of  the  Naval  Department.  A  number  of  members  had 
gone  to  the  United  Kingdom,  where  electricians  were  greatly  in 
demand  in  connection  with  the  work  at  the  naval  dockyards. 
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Electrical  Plant  Contracts  during  War  Time.— An  inter- 
estirifJ  discussion  took  place  at  a  meetin}*  of  the  Edinburgli 
Town  Council  regarding  tlic  contracts  for  the  new  electric 
power  station  at  Portobello.  Tlie  Electric  Lighting  Com- 
mittee recommended  the  Council  to  accept  (1)  the  estimate 
of  Messrs.  Fraser  &  Chalmers,  Erith,  for  turbines  and  alter- 
nators (with  Messrs.  Vickers  as  the  makers  of  the  alter- 
nators), amount,  ^23,251;  and  (2)  the  estimate  of  Messrs. 
Eraser  &  Chalmers  for  condensing  plant  (with  Messrs. 
Richardsons,  Westgarth  &  Co.,  Hartlepool,  as  sub-contrac- 
tors), amount,  .£7,611;  delivery  in  the  case  of  both  contracts 
to  be  made  in  the  summer  of  1917.  Supporting  the  recom- 
mendation, the  Convener  (Mr.  Stevenson)  said  that  in  the 
opinion  of  e.xpei-ts  steel  would  be  much  dearer  after  the  war 
than  it  was  now.  They  were,  therefore,  saving  money  by 
placing  the  order  now.  Vickers  were  doing  a  good  deal  of 
war  work,  and  he  had  written  to  the  firm  asking  whether 
that  would  not  delay  work  on  the  Council's  order.  In  their 
reply  they  stated  that  after  full  consideration  of  their  present 
commitments  for  the  Government  they  could  say  confidently 
they  could  deliver  the  goods  within  eight  months  of  instruc- 
tions. In  the  course  of  the  discussion  which  followed,  it 
was  argued  that  the  extension  at  Portobello  could  perfectly 
well  be  deferred  without  doing  the  least  harm  to  the  city, 
and  that  there  was  sutiRcient  electric  current  at  present  to 
provide  all  the  lighting  inside  the  city.  It  was  also  con- 
tended that  they  should  not  encourage  firms  doing  Govern- 
ment work  to  take  on  private  work.  Mr.  Bruce  Lindsay 
m  a  vigorous  speech,  pointed  out  that  the  demand  for  electric 
current  was  going  up,  and  that  if  they  did  not  look  ahead 
the  electric  department  would  be  in  a  serious  position  in  a 
few  years.  The  Convener,  replying  to  the  critics,  said  he 
wanted  to  get  on  with  the  building  at  once,  because  they 
needed  it,  and  because  it  was  not  true  to  say  that  they  had 
sulhcient  machinery  in  hand  just  now  to  keep  pace  with 
the  demand  made  upon  it.  At  present  there  were  people 
asking  for  power  who  could  not  get  it.  If  they  were  not  m 
a  position  to  supply  power  to  one  large  firm  in  the  town  a 
new  factory  which  was  being  built  would  stand  doing 
nothing.  On  a  vote  the  Committee's  recommendation  was 
approved  by  35  \-otes  to  11. 

Air  Raids  and  Fire  Extinguishers.— The  Chief  Commis- 
sioner of  Police  of  the  Metropolis  has  issued  a  new  warning 
to  the  public  in  connection  with  hostile  air  raids  We  are 
requested  to  draw  our  readers'  attention  to  the  matter,  and 
we  give  the  following  extract  from  the  warning:—"  Many 
dry  powder  fire  extinguishers  are  much  advertised.  The 
Conimissioner  warns  the  public,  as  the  result  of  experiments 
rnade,  at  his  instance,  by  a  competent  committee  of  experts 
that  no  reliance  can  be  placed  upon  such  appliances  for 
effectively  controlling  fires  such  as  are  likely  to  be  caused 
by  bombs,  explosive  or  incendiarv.  The  Commissioner  is 
advised,  as  the  result  of  these  experiments,  that  the  provision 
and  prompt  and  intelligent  use  of  water,  or  of  sand,  or  of 
both  m  dealing  with  such  outbreaks  of  fire  is  the  best 
simplest  and  most  economical  safeguard  " 

The  Lighting  of  London.— The  following  is  a  copy  of  a 
lurther  ofticial  order  that  was  issued  on  7th  inst  •— "  As 
the  result  of  the  new  lighting  order  and  of  the  arrangements 
discussed  at  a  conference  with  the  lighting  authorities  held 
a  he  Home  Office  last  week,  the  private  and  shop  lighting 
of  the  London  area  has  been  brought  generally  within  the 
required  limits,  which  must  continue  to  be  observed  This 
however,  has  had  the  eflect  of  materially  reducing  the  total 
illumination  of  the  streets,  and  since  the  "object  to  be  attained 
by  the  re<Iuction  of  lighting  is  not  a  near  approach  to  com- 

fhrn';,«?,'^'f  ff'  ^"'  "  "P-f?--"!  'l^il'-^  of  subdued  illumination 
throughout  the  area,  it  is  believed  that,  in  the  process  :,f 
equalisation  which  is  now  proceeding,  the  public  lighting 
crJZ^  "r  ""^u"  and  side  streets  may  be  somewhat  in 
creased.  Any  changes  in  this  direction  must,  however  be 
made  only  on  instructions  given  by  the  Commissioners  of  the 
Me  ropohtan  ami  City  Police  on  the  advice  of  the  Anti  Air! 
wM  r  ^rP-''''r"'  ?f  *'^f  Admiralty,  who  have  made  aid 
NMll  continue  to  make,  observations  to  ascertain  what  degree 
of  lighting  mav  be  pormllted."  u'cf,rec 

German  Connections  in  Australia.— A  Router  dispatch 
from  Sydney  rrpr.rls  Mr.  Hughes,  the  Fulcra  1  A  omcv- 
General  as  st.-.ting  that,  when  war  broke  out,  German  cort 
tro  of  tra<lo  .-in.l  imhistry  in  Australia  was  very  widosVoad 
and  was  gaining  rapidly.  It  really  appeared  that  the  p^bHc 
of  Australia  was  unable  to  Ix-  satisfnclorily  suppli^l  cNcoDf 
through  German  sources.  Contracts,  including  W>me  for 
Govcrnmen  and  municipal  works,  aggregating  millions  of 
pounds  sterlinc.  h,n<l  Ix-on  ontero<l  into      ^      ^  millions  ot 

Exports  to  China  and  Slam.-A  supplrmenlary  list  of  firms 
n  Chma  and  Sinm.  lo  whom  nrlicles  may  1h>  exporle.1  durin' 
the  war,  appears  in  the  "  |.on<lon  GazoKe  "  for  OctoUr  8th" 


in.  If  "'■•^♦"'•atron.-An  order  has  been  made  reetor- 

-n^  letterH  pat-nt  No.  1 7,81 7  of  I!.07  granted  to  Ao^ubIur  C   Hyde 
mctallic-aiament  incandefcent  eleotrio  lampi.''  ' 


NEW    PATENTS    APPLIED    FOR.    1915, 

(NOT    YET    PUBLISHED). 

Compiled  expressly  for  this  journal  bj-  Messrs.  W.  P,  Thompson  &  Co., 
Electrical  Patent  Agents,  285,  High  Holborn,  London,  W.C,  and  al 
Liverpool    and    Bradford. 


13,G8t.    "  Elect-o-magnctic  couplings."     H.  A.    Cooper.      September  2-lh. 
^_13,697.     "  Dynamo  or   motor."     H.    VV.  Brown  &  J.   Douird.      September 

tei}fber'^7th  ^'"'"'  "^'^''''Eht   signalling  instruments."     J.  W.   Mander.     Sep- 
13,733.    "  Sparking  plugs."     V.   Joiy.     September   27th.     (Complete.) 
13,750     "Method   of  and  means   or   apparatus  for   augmenting  the   effect  of 

small    electric  currents."     W.   M.   Mordev.       September   27th. 

o-}P^^   "Stationary  electrode   for   igniters,"     The  Standard   Co.     September 

..th.     (Convention  date,   September  26th,   1914,   United   States.)     (Complete.) 

MA"s'^'septe^mfcr"28'h"""^'   '"""«'    ""   ''="-°"''"g   -PParatus."     J.    Kluijt. 
13,769.    "Loading  coils  for  telephone  lines."    Western  Electric  Co.,  Lid 
(Western    Electric    Co.,    U.S.A.)      September    28th.       (Addition    to    12,434/15.) 
(v^omplete.) 

l^'L'*N„"J'r''^'^'''°''"aSnetic  power  transmission   (or  irotor-car."      J.  DoUARC- 
and  H.  W.  Brown.      September  2Sth. 

13,788.     "  Electric  generators."     D.  SuCHOSTAWER.      September  28th. 
,   ?f •5"^-,   "Electrical  supply  systems  at  constant  current-strength   and  varyine 
voltage         R.    Thurv.      September  28th.      (Convention   date,  June  16th.   19157 
awitzerland.)      (Complete.) 

.nH'^;.  "'^^"i'""  '"?,""  and  the  like."  R.  E.  H.  Lovelace,  C.  E.  Ford, 
and  bDisoN  Sr  Swan  United  Eiectric  Light  Co.,   Ltd.     September  28th. 

13,807.    "  Miners'   electric   lamps."     G.   A.  Bellamy.      September  28th. 
September '29''th'"''(Co;ptte.^""^   '"'"^    '"'   '"^^    apparatus."     C.   G.    RoCH. 

and''H'-A."E:E:;'"s:p";embrr"29th"*''°"'^   ''■■"^"'^  ^^"•=''"«  ^°"  ^"•' 
13,869.    "Horary  electric   meters."     A,  Albert,     September  29th      (Conven- 
tion   date.    October  1st,    1914,  Switzerland,)     (Complete.)  ' 
13,877.    "  Ceiling-rose  connector."    C.  E.  Garratt.     September  30th. 

.h"rL'^""  "r^'^i?'!?  ''6''''"g  '<"■  ="^'"8  machines  and  other  machines  and 
the. like."    J.   F    Needham.      September  30th. 

13,886.  "  Dynamo-electric  machines."  F.  A.  Hevs  (Neuland  Patents,  Ltd., 
U.S.A.).     September  30th..  (Complete.) 

..l|'ff-  "  Dynamo-electric  machines  "  F.  A,  Hevs  (Neuland  Patents,  Ltd., 
L.b.A.).      September  30th.     (Complete.) 

13.899.  "  Apparatus  for  use  in  wireless  t.  le^ranhv  and  thp  HL-p  "  M  ir 
StJETER,  R.m:  Groves  &  B.  Binvon!    Septembfr  SOtf,.  "   ^• 

13,901.  "  Fittings  for  electric  incandescent  candle  lamps."  C.  H.  Bt;RT 
and   HuNTALiTE,  Ltd.     September  30lh. 

13,902  "  Thermic  telephones."  N.umlooze  Vennootschap  de  Nederlandsch* 
Jfi^h'"!?;!"?''"""''  ^^AiTSCuAvr,,  September  30th.  (Convention  date,  April  • 
.ioth,  1915,  Germany.)     (Complete,) 

Hor^l".^.  rF'^\"I'^''".%"''^  dynamo-electric  machines."  British  Thomson- 
Holston   Co.,    Ltd,    (General   Electric   Co.,    U.S.A.).     September    30th 

September '3ft'h"'7com|';:t':o''"'"   '^^"^'"'"■°"  -PP^a'us,"     A.  H.   Nelland. 

SeiSer';o^h"^'(rt;°p1ete.)   ''"'"'   '"''■'''"'    '''^'°''-"     ""■    ^-    ^°'">"'- 
13,934.    •'  Operating  rotary  converters  and  other   alternating-current  machin- 
ery.    A.   H.   Railing  &  C.  C.  Garrard.     October  1st.     (Addition  to  10  841/13) 
13.943.    "  Method     of    manufacturing     the    caps     for    electric     incandescent 
lamps."     C.    E.  Hunter.      October  1st. 

r  i^'^s^V  "tf°1?''  '■"•"''"g  ="5l  measuring  systems."  Western  Electric  Co., 
Ltd.,  Si  G.  H.  Nash.    October  2nd. 

13,984,  -'^  Portable  electric-lamp  apparatus,"  A,  D.  Crawford.  October  2nd. 
.nl^£^^"  n„^i''I''">1-  ^""^  ignition  arrangements  for  internal-combustion 
engines  British  W  estinghouse  Electric  &  Manufacturing  Co.,  Ltd  October 
2nd.     (Convention   date.  October  3rd,  1914,   United  States.)     (Complete  ) 
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It  is  sometimes  said  by  certain  wiseacres  that  jast  as  the 
war  began  sudiienly  so  it  will  come  to  a  sudden  end.  On 
the  other  hand,  there  are  those  who  say  that  it  will  endure, 
so  far,  at  any  rate,  as  E  igland  is  concerned,  for  a  on- 
siderable  period  of  time. 

Whatever  the  period  of  its  duration,  it  behoves  those 
who  are  interested  in  trade  and  manufacture  to  watch  its 
effect  upon  the  great  industries  of  the  country,  and  to  pro- 
vide, as  far  as  possible,  for  the  future. 

It  is  always  best  to  take  the  cheerful  view  of  things  ;  to 
as  ume  that  the  war  will  come  to  an  end  within  a  reason- 
able time ;  and  that  the  Empire  will  arise  triumphant, 
invigorated  and  strengthened  by  trials  which  have  been 
nobly  borne. 

What  will  then  be  the  state  of  affairs  ?  The  old  order 
will  have  changed — giving  place  to  the  new.  What  will  the 
"  new  "  1)3  like  ?  It  is  idle  to  refer  to  the  pages  of  history  ; 
for  history  records  nothing  like  the  present  Armageddon. 
It  stands  apart  from  every  other  great  war  in  every  pos- 
sible respect ;  bub  the  fundamental  difference,  from  the 
economic  point  of  view,  is  that  we  shall  here  have  an 
opportunity  of  studying  the  effect  of  war  upon  a  gigantic 
scale  upon  modern  industries. 

We  do  not  forget  that  in  the  early  days  of  last  century, 
Europe  was  convulsed  from  end  to  end  by  the  Napoleonic 
campaigns  ;  true,  this  country  played  very  much  the  same 
financial  part  in  those  struggles  that  she  is  now  playing  in 
this  ;  but  those  were  days  when  industry,  as  we  now  know 
it,  was  in  its  earliest  infancy.  Even  the  steam  engine  was 
not  much  more  than  a  toy  ! 

The  march  of  industrial  progress  in  which  England  has 
taken  so  prominent  a  part  will  have  been  arrested  daring 
the  present  war.  Mutsh  of  the  hard  cash  in  the  possession 
of  this  country  at  the  oulb.-eak  of  hostilities  will  have 
passed  over  to  the  United  Soates,  while  there  can  be  no 
question  that  incomes,  whether  earned  or  not,  will  be  taxed 
very  heavily  for  years  to  come.  Income-tax,  once  raised, 
has  a  strange  tendency  to  stay  "  up." 

In  his  "  Progress  of  the  Nation,"  at  page  687,  Mr.  Hirst 
tells  us  :  "  Mr.  Gladstone's  Budget  of  1853,  with  its  famous 
defence  and  criticism  of  the  income-tax,  was  accompanied 
by  a  plan  for  the  gradual  redaction  of  that  tax,  and  for  its 
final  extinction  in  1860.  .  .  .  But  these  fair  financial 
prospects  were  destroyed  by  the  Crimean  war,  to  meet  the 
cost  of  which  out  of  taxation  as  far  as  possible,  Mr.  Glad- 
stone promptly  doubled  the  income-tax,  raising  it  from  7d. 
to  Is.  2d.  in  the  £." 

All  this  about  a  "  little  "  war.  in  which  we  lost  28,000 
brave  ftien,  and  which  added  but  £30,000,000  to  the  National 
Debt !  It  is  important,  however,  to  note  that  increase  of 
debt  imperfectly  represents  the  financial  sacrifice  of  the 
Crimean  war,  because,  whereas  before  the  war  expenditure 
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had  not  for  30  years  and  upwards  reached  £56,000,000, 
since  the  war  it  has  never  fallen  below  £04,000,000. 

Having  said  this  much  on  the  larger  economic  results  of 
the  war,  let  us  dwell  upon  one  or  two  points  which  concern 
the  industrial  world. 

Leaving  out  of  account  the  possibility  of  invasion,  a  form 
of  "  frightfulness  "  to  which  the  enemy  may  have  recourse 
in  the  last  resort,  and  ignoring  the  Zeppelin  as  a  means 
of  doing  important  damage,  it  is  not  likely  that  much 
material  damage  will  be  done  to  industrial  property  or 
machinery  during  the  war.  The  factory  may  be  turned  over, 
for  a  time,  to  the  manufacture  of  munitions  of  war  ;  but 
the  lathes  and  other  machinery  will  remain,  to  revert,  when 
the  clash  of  arms  has  subsided,  to  their  former  uses. 

It  is  the  question  of  personnel  which,  at  first  blush,  seems 
likely  to  give  rise  to  the  greatest  difficulty  at  the  conclusion 
of  hostilities.  No  doubt  many  of  those  who  are  now  fight- 
ing in  the  trenches  will  return  to  the  work-hop  ;  but  many 
valuable  lives  will  be  lost  before  peace  can  even  be  thought 
of.  Again,  those  who  do  return  will  have  lost  something 
of  their  former  efficiency.  The  military  life  creates  a  certain 
restlessness  and  disinclination  for  work  indoors.  Those  who 
went  away  as  youths  in  the  prime  of  their  manual  dexterity 
will  return  as  men  who  will  take  time  to  recover  all  their 
former  skill. 

It  may  be  taken,  therefore,  that  in  the  trades  and  indus- 
tries which  have  given  of  their  best  skilled  workers  to  the 
army,  there  must  be  a  certain  falling-oflf  of  efficiency  as 
compared  with  the  state  of  things  before  the  war.  But 
there  is  an  important  aspect  of  the  matter  which  should 
not  be  lost  sight  of.  Employment  in  the  munition  shops 
has  been  found  for  a  whole  army  of  workers.  Whatever 
its  troubles  with  Trade  Unionists,  the  Government  has 
apparently  had  but  little  difficulty  in  getting  new  workers 
(probably  because  the  pay  i*  good),  and  in  this  respect  it 
differs  from  some  of  its  predecessors. 

What  is  to  become  of  ttie  munition  workers  after  the 
war  ?  This  is  one  of  the  most  interesting  of  speculations. 
By  a  relaxation  of  rules,  the  Trade  Unions  have  allowed  the 
unskilled  to  do  skdled  work.  The  skilled  workman 
(so-called)  is  no  longer  in  a  close  box.  Much  work 
heretofore  classed  as  "  skilled  "  is  only  so  because  the  Trade 
Union  rules  make  it  so.  After  the  war,  the  work  of 
making  munitions  will  come  to  an  end  ;  but  the  man  who 
can  make  a  fuse  for  a  4  7  shell  is  by  no  means  an  unskilled 
workman. 

There  are  certain  other  factors  which  must  be  considered 
when  discussing  the  probable  condition  of  the  Labour 
market  after  the  war.  While  it  is  probable  that  for  a  time 
at  any  rate  an  army  of  officials  will  have  to  clear  up 
matters  connected  with  the  war,  the  Civil  Service  will  be,  and 
will  remain,  considerably  reduced.  Indeed,  the  Retrench- 
ment Committee  has  already  taken  the  matter  in  hand. 
Vacancies,  as  they  occur,  are  not  being  filled  ;  and  many 
an  official  whose  office  hours  before  the  war  were  "  10 — 4 
and  two  hours  for  lunch  "  is  compelled  to  do  a  real  day's 
work.  The  time  of  soft  jobs  is  over.  In  the  result  com- 
petition will  be  keener,  and  the  man  who  is  content  to  do 
honest  labour  for  a  reasonable  wage  will  come  into  his  own. 

We  must  look  for  the  inevitable  reaction  which  will 
follow  after  the  demand  for  munitions  of  war  has  been 
satiefied.  Contracts  with  the  Oovernnient  will  come  to  an 
end.  Tie  day  of  high  prices  for  nhells  and  fuses,  the 
manufacture  of  which  is  unprreluctive  in  the  larger  sense, 
will  paFS  away,  and  owing  to  the  diforpanipation  of  trade 
both  at  home  and  abroad,  fresh  orders  will  not  be  easy  to 
obtain. 

But  there  is  another  side  to  the  picture.  Our  manu- 
facturers have  often  had  to  complain,  in  the  past,  of  Oerman 
competition.  By  the  pmaiSH  of  peaccfnl  prictration,  the 
products  of  German  manufactories  were  Ixiing  sold  in  all 


parts  of    the   world    and,    owing    to    subsidies   from    the 
German  Government,  were  often  sold  at  prices  with  which 
our   commerce  could  not   compete.     After   the   war  these      i 
conditions  will  have  changed,  there  is  reason  to  hope,  for      ' 
the  better. 

Our  commercial  lines  of  communication  with  foreign 
countries,  although  menaced,  have  not  been  completely 
severed.  AVe  have  the  entry  to  countless  markets  where  no  ' 
German  goods  have  been  seen  since  the  beginning  of  the 
war — and,  as  far  as  our  present  export  trade  ability 
allows,  we  shall  have  accustomed  the  buyers  to  English 
goods.  Further,  it  is  to  be  remembered  that  by  the 
time  the  war  is  over  some  people  will  have  found  it  possible 
to  do  without  German  goods,  while  others  will  have  learnt 
to  manufacture  the  same  articles  for  themselves. 


Lead  has  remained  in  a  continually 
strengthening  position,  the  arrivals  com- 
ing forward  from  abroad  being  insufficient  to  meet  the 
demards  which,  particularly  in  connection  with  Russia,  have 
been  upon  a  very  large  scale  indeed.  The  contribution  to 
the  world's  supply  which  has  come  from  Spain  shows  this 
year  a  considerable  diminution  against  the  corresponding 
period  of  1914,  the  Spanish  exports  for  the  seven  months  to 
July  31st  indicating  a  falling-off  of  over  16,000  tons.  The 
quantity  shipped  from  Spain  to  the  United  Kingdom,  how- 
ever, for  the  nine  months  ended  September  30th  showed  an 
increase  of  about  13.500  tons,  while  our  total  imports  for 
the  nine  months  were  33,000  tons  to  the  good  at  198,000 
tons,  compared  with  165,000  tons.  The  larger  portion  of 
the  increase  arose  from  the  greater  contributions  made  by 
the  United  States,  there  being  over  43,000  tons  received 
from  there,  against  19,000  tons  a  year  ago.  The  general 
merchant  business  in  lead  has  been  comparatively  moderate, 
but  the  consumption  in  this  country  on  account  of  muni- 
tions is  enormous,  and  is  likely  to  remain  so  for  an  indefinite 
period,  while  the  position  has  become  gravely  complicated 
by  the  difficulties  now  being  experienced  in  obtaining  freight 
room  for  shipments  from  America  to  England.  A  large 
portion  of  the  Russian  business  is  being  done  direct  from 
New  York,  while  the  closing  of  the  Panama  Canal,  owing 
to  landslides,  is  necessitating  shipments  being  made  over- 
land to  Seattle,  and  thence  via  steamer  to  Vladivostock. 
Italy  is,  of  course,  purchasing  heavy  quantities  of  lead,  but 
most  of  the  business  in  this  connection  is  being  done  direct 
with  Spiin.  The  tightness  of  near  deliveries  has  for  some 
weeks  past  been  a  feature.  This  may  be  relaxed  as  pressing 
requirements  are  satisfied,  but  there  is  at  least  a  chance  of 
renewed  stringency  in  the  near  position  towards  the 
beginning  of  next  month.  There  seems  every  appearance 
of  plentiful  supplies  existing  in  North  America,  but  the 
shipping  difficulties,  to  which  allusion  has  already  been  made, 
constitute  a  formidable  drawback  to  the  transference  of  lead 
from  producing  districts  in  America  to  consuming  areas  in 
Europe. 


About   two  or  three  weeks  ago  we 
The  Italian     referred  to  the  question  of  the  promotion 
Tnd'ustr"'       °^  British  export  trade  with  Italy,   and 
Eet  forth  some  of  the  difficulties   which 
will  have  to  bo  overcome  in  order  to  develop  business  rela- 
tions with  that  country.     It  will  now  be  of  interest  to  hear 
the   Italian  side  of  the  problem,  which  has  been  specially 
brought  into  prominence  through  the  war.       The  case  ifl 
put  forward  by  Signor  Fumero  in  a  recent  issue  of  L'Elel- 
Irifiln,   and  by    way   of  prean)blc  it  may   be   stated  that, 
although  no  countries  are  specifically  mentioninl,  the  author 
has  directly  in  mind  Ciormany  and  Austria- Hungary,  if  not 
Switzerland  also.       lie  remarks  that  until  now  foreign  in- 
dustry in    the    Italian    market,  especially   with    regard   to 
deliveries  to  the  State,  has  been  in  an  enviable  position  ts 
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compared  with  the  national  industry.  In  faot,  the  former 
has  furnished  plant  in  different  couatries  at  remunerative 
prices,  whereas  foreign  competition  is  not  tolerated  in  prin- 
ciple in  tbe  matter  of  Government  supplies  in  the  countries 
which  have  exploited  the  Italian  market,  and  which  are 
effectively  protected  by  high  import  duties.  As  a  conse- 
quence the  foreign  firms  have  considered  it  proper  to  supply 
Italy  as  a  means  of  realising  indirect  advantages,  and  at  the 
same  time  increasing  their  production  and  decreasing  their 
own  general  expenses,  whilst  direct  benefits  have  been  pro- 
vided by  the  indirect  bounties  which  those  countries  enjoy. 
The  latter  part  of  the  statement  apparently  refers  to  the 
private  bounties  granted  in  Germany  on  the  consumption  of 
coal  and  iron  and  steel  used  in  the  manufacture  of  export 
commodities.  This  proves,  in  the  opinion  of  Signor  Fumero, 
that  the  5  per  cent,  preference  granted  in  Italy  in  favour 
of  the  national  industry  represents  nothing  of  practical  value. 
The  prices  to  which  it  is  necessary  to  descend  in  order  to 
overcome  foreign  competition  in  electrical  machinery  are 
go  low  as  to  cause  the  Italians  to  make  real  sacrifices, 
notwithstanding  this  apparent  protection  of  5  per  cent.  It 
is  therefore  contended  that  the  State  should  emulate  foreign 
countries  by  the  adoption  of  the  principle  that  what  is 
needed  by  the  public  Administrations  and  the  railways  (and 
tramways),  based  upon  public  concessions,  and  which  can  be 
made  in  the  country,  must  be  acquired  in  the  country. 
Why,  it  is  asked,  should  the  Italians  leave  their  door  open, 
when  foreign  countries  close  their  markets  in  the  face  of 
Italian  industry  ? 

It  appears  that  a  Government  Commission  is  engaged 
upon  the  question  of  revising  the  Customs  tariff.  In  this 
connection  the  author  suggests,  for  the  consideration  of  the 
Commission,  the  advisabiUty  of  studying  whether  it  would 
not  be  equitable  to  re-arrange  the  new  duties  on  electrical 
machinery  and  parts  thereof.  For  instance,  it  is  hinted  that 
the  duties  on  these  should  not  be  less  than  £1  8s.  per  cwt. 
on  machines  weighing  less  than  one  ton.  and  £1  per  cwt. 
on  machines  and  transformers  of  a  weight  exceeding  one  ton. 
Apart  from  this  measure  of  protection  against  imports, 
Signor  Fumero  considers  that  a  further  means  of  excluding 
foreign  competition  should  be  adopted  by  the  stipulation,  in 
connection  with  all  deliveries  of  electrical  machinery 
required  by  State  Administrations,  that  Italian  firms 
exclusively  should  be  called  upon  for  tenders,  and  that  they 
should  be  placed  under  the  obligation  to  construct  the  plant 
in  Italy  in  the  same  way  as  is  practised  abroad  ;  and  a 
iimilar  observation  is  made  in  regard  to  contracts  for  public 
or  local  authorities  and  holders  of  concessions,  in  so  far  as 
the  producing  capacity  of  the  country  is  concerned.  In 
order  to  safeguard  the  legitimate  interests  of  concessionaires 
— obviously  private  owners  of  tramways  and  electricity 
works— it  is  suggested  that  the  Government  should  reserve 
the  eventual  power  of  settling  the  maximum  prices  beyond 
which  the  right  of  national  exclusiveness  should  cease.  This 
proposal,  although  not  definitely  expressed,  would  probably 
also  apply  to  public  or  State  contracts.  It  is  further 
held  that  in  contract  conditions  the  State  should  not 
be  able  to  delay  the  acceptance  of  delivery  or  of  payments, 
and  that  the  latter  should  be  made  in  instalments  so  that 
the  manufacturers  should  not  become  the  bankers  of  the 
State,  the  inference  being  that  payments  are  now  unduly 
prolonged  and  capital  is  locked  up  and  development  of  the 
industry  prevented. 

The  author  also  discusses  other  problems  which  are 
declared  to  hamper  the  progress  of  national  industry. 
Among  these  are  mentioned  the  burden  of  taxes  and  other 
charges  which  affect  more  directly  the  production  and  con- 
gumption  of  electrical  energy,  and  which,  it  is  contended, 
should  be  reduced  with  the  object  of  promoting  installation 
work  and  the  use  of  electricity.  More  important  still  from 
the  manufacturing  point  of  view  is  the  question  of  transport. 
Signor  Fumero  argues  that  the  rates  on  the  State  railways 
ought  to  be  lowered,  as  well  as  those  charged  by  the 
subsidised  shipping  companies,  and  that  the  reduced  charges 
should  also  be  applicable  both  to  manufactures  for  exporta- 
tion  and  to  the  raw   materials  needed  by  the  electrical 


industry.  The  author  is  of  opinion  that  all  these  matters 
should  be  taken  in  hand  now  while  the  nation  is  at  war,  so 
that  when  the  world  contest  is  over  and  the  commercial 
struggle  is  resumed,  Italian  manufacturr  rs  would  possess  a 
flourishing,  vigorous  and  vital  industry.  The  Italian  motto, 
therefore,  is,  according  to  Signor  Fumero,  Italian  work  for 
Italian  industry.  The  same  guiding  principle  has  recently 
been  adopted  in  France,  Spain  and  Russia  ;  it  has  long 
existed  in  Germany  and  Austria-Hungary,  although  very 
little  information  is  now  obtainable  concerning  the  Dual 
Monarchy.  But  even  if  we  accept  the  principle  as  it  stands 
there  are  doubtless  many  classes  of  manufactures  in  which 
one  nation  may  complement  the  requirements  of  another, 
and  it  is  for  us  to  ascertain  in  what  particular  directions  we 
can  develop  reciprocal  trade  with  Italy.  Except  in  these 
respects  part  of  the  policy  advocated  by  the  Italian  author 
is  of  such  a  profoundly  Protectionist  sentiment  that  there 
would  be  no  scope  left  for  the  development  of  electrical 
trade  with  Italy  if  this  policy  were  endorsed  by  the 
Customs  Commission  and  the  Government.  At  the  same 
time  the  real  object  in  view,  apart  from  the  promotion  of 
national  industry,  may  be  said  to  be  the  complete 
emancipation  of  the  country  from  Germanism,  and  in  this 
effort  the  Italians  do  not  by  any  means  stand  alone  at  the 
present  time,  and  will  not  do  so  when  the  time  arrives  for 
the  conclusion  of  new  treaties  of  commerce. 


Fnel 


The    importance    of    economising    is 
_  every   possible    Tvay    has    been    forcibly 

brought  home  to  us  of  late  by  the  utter- 
ances of  Cabinet  Ministers,  the  imposition  of  fresh  taxes, 
and  the  rise  in  cost  of  all  kinds  of  commodities,  and  will 
be  still  more  emphatically  impressed  upon  our  perceptions 
in  coming  years,  as  our  burdens  grow  heavier.  Not  only 
does  this  necessity  affect  the  individual  in  his  private  con- 
cerns— by  restricting  his  spending  power,  it  reacts  upon  all 
distributing  undertakings,  and,  moreover,  it  bears  directly 
upon  the  latter  and  upon  all  public  bodies  in  view  of 
higher  taxation,  wages,  and  interest  on  borrowed  capital. 
The  nation,  as  a  whole,  must  cut  down  expenditure  to 
the  utmost,  and  one  of  the  most  important  directions  in 
which  economy  can  be  practised  is  in  the  consump- 
tion of  fuel,  which  constitutes  our  most  valuable  natural 
store  of  wealth.  We  therefore  offer  a  hearty  welcome 
to  the  appointment  of  a  Committee  by  the  British  Associa- 
tion for  the  promotion  of  this  object,  which  is  announced  in 
our  "  Notes  "  columns  to-day.  The  function  of  the  Com- 
mittee is  to  consider  the  whole  question  of  fuel  economy  and 
the  better  utilisation  of  coal  from  a  broad  and  national 
standpoint,  in  order  to  urge  upon  the  Government  and  the 
community  generally  at  this  juncture  the  need  of  systematic 
scientific  control  of  fuel  consumption  on  public  lines,  as  a 
direction  in  which  large  national  economies  can  be  most 
healthfully  and  advantageously  realised  in  the  immediate 
future.  That  there  is  abundant  scope  for  the  activities  of 
such  a  Committee  is  a  notorious  and  regrettable  fact.  Great 
progress  has  undoubtedly  been  made  during  the  past  20 
years,  and  the  influence  exerted  in  this  direction  by  the 
electricity  and  gas  undertakings  of  this  country  unites  these 
rivals  in  an  honourable  alliance  ;  both  have  done  splendid 
work  in  reducing  the  production  of  smoke  — so  markedly 
demonstrated  in  our  great  cities  by  tbe  diminution  in  the 
prevalence  of  fogs — and  in  improving  the  methods  of  utili- 
sation of  coal,  but  there  still  remains  a  vast  field  for  inven- 
tion and  enterprise.  We  cannot  withhold  a  tribute  of 
appreciation  to  the  gas  undertakings,  which,  unquestionably, 
nse  coal  to  far  greater  advantage  than  electricity  works  ; 
there  is  no  doubt  that  the  gasification  of  coal  and  the 
recovery  of  by-products  is  the  only  method  of  its  utilisa- 
tion that  can  be  regarded  as  scientific  and  economical,  and 
we  look  forward  to  the  time  when,  by  the  co-operation  of 
the  gas  and  electrical  industries,  this  system  will  be  made 
standard  practice.  But  [tending  the  realisation  of  that  ideal, 
there  is  plenty  to  be  done,  and  we  congratulate  the  B.A.  on 
once  more  taking  the  lead. 
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DECIMAL    COINAGE    AND    THE    METRIC 
SYSTEM. 


(^Continued  from  page  48t>.) 
Taking   now   the  questions   in  order,  the  first  is : 
"  Do  you  employ  the  metric  system  in  your  coitc- 
spondence    with    foreign    chents?"      This    is    very 
generally  answered  in  the  affirmative.     Messrs.   G. 
P.    Wall,  of   Sheffield,   say  they   employ   it    "  exclu- 
sively "   in  all   correspondence.      Messrs.    Eckstein, 
Heap  &  Co.,  Ltd.,  of  Manchester,  will  "  be  pleased 
to  employ  the  metric  system  in  correspondence  with 
foreign  clients  if  this  can  be  made  at  all  general  " — 
but  it  seems  to  us  that  there  is  no  need  to  wait  for 
others  in  this  regard.     Many  say,  "  When  required.' 
Some    firms    that    express    themselves    strongly    m 
favour  of  the  metric  system  nevertheless  do  not  em- 
ploy it  in  their  correspondence.   The  Bastian  Electric 
Heating  Syndicate,   Ltd.,  of  London,   and  Messrs. 
,W.  R.  Sykes   Literlocking  Signal   Co.,  Ltd.,  Lon- 
don, both  reply,  "  Yes,  invariably."    Messrs.  A.  P. 
Lundberg  &  Sons  say  "  Not  usually,  but  will  make 
a  practice  of  doing  so  in  future  correspondence  with 
foreign  chents."     Messrs.   Ward   &    Goldstone,   of 
Manchester,  say  that  they  "  adopt  with  equal  facility 
the  metric  system   or  the  present  standard   English 
system."  and  in  connection  with  their  foreign  trade 
they  invariably  quote  and  supply  on  metric  measure- 
ments   to   meet   the    convenience    of   their   clients. 
Messrs.  C.  A.  Vandervell  &  Co.,  London,  make  it  a 
rule  to  correspond  with  their  foreign  clients  in  their 
own  language,  measurements,  and  coinage;  "natu- 
rally the  latter  are  usually  in  the  metric  and  decimal 
systems."     Messrs.  Erith's  Engineering  Co.,    Ltd., 
London,  have  done  so  since  1893.     We  need  not  give 
further  quotations  in  this  connection,  as  the  majority 
is  so  hea\'y,  and  most  firms  simply  answer  "  Yes." 
We  may  point  out  that  in  most  cases  the  advan- 
tages of  the  metric  system  can  be  very  largely  availed 
of  in  correspondence,  tenders,  etc.,  even  where  the 
system  is  not  used  in  the  shops.     All  that  is  necessary 
is  a  set  of  conversion  tables,   and  a  correspondence 
clerk  with  sufficient  intelligence  to  use  them  properly. 
Now  that  lady  clerks  are  coming  more  extensively 
into  vogue,  all  difficulties  on  this  score  should  soon 
be  overcome !     As  we  shall  show  later,  it  is  a  mis- 
take to  suppose  that  the  metric  equivalents  for  Eng- 
lish measures   involve  a   string  of  decimals;  never 
more   than   two   decimal  places  are  necessary,  and 
then  only  if  an  accurate  fit  is  required;  the  dimen- 
sions to  bolt-holes  for  foundations,  overall  sizes  of  a 
motor,  etc.,  need  only  be  stated  to  the  nearest  milli- 
metre, and  weights  will  hardly  ever  be  required  to  a 
gramme. 

The  second  question  related  to  the  use  of  (a) 
metric  weights  and  measures,  and  {b)  foreign  coin- 
age, in  catalogues  and  price  lists  for  foreign  circula- 
tion. As  regards  the  former,  the  same  considera- 
tions apply  as  in  the  case  of  Question  i— the  metric 
equivalents  can  be  inserted  with  ease,  and  the 
additional  .space  occupied  is  well  expended;  but  there 
IS  no  need  for  any  additional  space  to  be  occupied, 
unless  the  lists  are  intended  also  to  serve  the  needs 
of  the  Dominions  and  the  United  States— the  English 
measures  may  be  omitted  altogether.  Surely  the 
very  first  consideration  in  dealing  with  foreigners 
m  the  face  of  fierce  competition,  should  be  to  make 
It  as  easy  as  possible  for  the  potential  buyer  to  under- 
stand what  we  offer  him.  and  therefore  to  put  our 
oflfers  in  his  language,  of  which  the  metric  system 
is  an  essential  part.  As  regards  the  second  part  of 
the  question,  we  have  already  referred  to  the  difficulty 
due  to  variable  rates  of  exchange,  a  difficulty  which 
is  aggravated  at  present,  and  is  likely  to  persist  for 
some  time  after  the  conclusion  of  hostilities.  Another 
obstacle  is  the  fact  that  whilst  flic  metric  system  is 
the  same  everywhere,  each  country  has  its  own 
system  of  coinage,  and  aitiiough  the  coins  in  many 


cases  liave  the  same  value,  or  very  nearly  so,  they  are 
known  by  different  namesi — or  worse,  the  same  name 
is  applied  to  coins  of  different  denominations,  as  in 
the  case   of  the  dollar,  krone,  etc.      To  meet  this 
difficulty,  pending  the  adoption  of  a  decimal  system 
in  this  country,  we  suggest  that  price  lists  for  circu- 
lation on  the  Continent  (.and  in  many  other  countries) 
might,    with     advantage,    be     priced    not    only    in 
English     units     but     also      in     terms      of     francs, 
the  equivalent  values  of  which  are  known  all  over 
the  world.   The  exchange  difficulty  is  not  insuperable; 
it  can  be  met  by  a  proviso,  with  tables  showing  how 
the  prices  would  be  varied  in  the  event  of  a  change 
in  the  rate.     It  is  very  significant  that  a  considerable 
proportion  of  our  correspondents  use  foreign  coin- 
age in  their  lists.     For  instance,  Messrs.  G.  P.  Wall 
use  metric  weights  and  measures,  and  give  prices 
"  exclusively  "  in  terms  of  foreign  coinage.     So  do 
the   Associated  Battery  Co.,   Ltd.,  of  Penge,  S.E. 
Messrs.  Eckstein,  Heap  &  Co.,  however,   "  think  it 
would  be  a  mistake  to  make  out  tenders  for  abroad 
in  foreign  coinage  "  on  account  of  the  variation  in 
exchang-e.     Messrs.    Donovan   &   Co.,    of   Birming- 
ham, "  find  it  exceedingly  difficult  to  quote  in  foreign 
coinage  at  present  owing  to  uncertainty  of  rate  of 
exchange."  Messrs.  Fredk.  Braby  &  Co.,  Ltd.,  Lon- 
don, have  the  same  difficulty.     The  General  Electric 
Co.,  Ltd.,  have  catalogues  in  foreign  coinage,  and 
use  the  metric  system  in  correspondence  and  cata- 
logues.     The  Wardle  Engineering  Co.,  Ltd.,  also 
answer  questions  i  and  2  in  the  affiiTnative.    Several 
of    our    correspondents    point    out    that    much    of 
their  foreign  business  is  done  bv  their  agents,  who 
have  special  catalogues  prepared  for  local  distribu- 
tion; of  these,  Alessrs.  C.  A.  Vandervell  &  Co.  and 
Messrs.    Ozonair,    Ltd.,    name   eight   languages    in 
which   their  catalogues  are  printed.     Messrs.  John 
Tullis  &  Son,   Ltd.,  Glasgow,  intend  to  use  metric 
weights  and  measures,  and  francs,  in  a  forthcoming 
French  catalogue. 

The  British  Lisulated  &  Helsby  Cables,  Ltd.,  use 
the  metric  system  in  some  of  their  catalogues,  but 
do  not  give  prices  in  terms  of  foreign  coinage;  on 
this  question  they  write  :  — 

We  appreciate  the  advantafie  of  describing  our  manufac- 
tures in  terms  of  metric  weights  and  measures  as  far  as  our 
toreign  clients  are  concerned,  but  we  certainly  are  very  doubts 
ful  of  the  advisability  of  pricing  our  manufactures  in  terms 
of  foreign  coinage.  There  is,  perhaps,  no  great  obiection  to 
this  in  normal  times  in  dealing  with  countries  where  exchange 
is  fairiy  stable,  and,  in  point  of  fact,  we  not  infrequently  do 
this  when  requested,  but  in  dealing  with  many  countries  it 
\vould  be  an  extremely  risky  proceeding,  and  would,  we  con- 
eider,  introduce  too  much  of  the  speculative  element  into  our 
transactions. 

The  "  Z  "  Electric  Lamp  Manufacturing  Co.,  Ltd.. 
say :  — 

We  are  now  actively  engaged  in  completing  our  arrange- 
ments for  increasing  our  foreign  trade,  and  recognise  that  Sie 
first  thing  necessary  to  enable  us  to  do  this  is  to  have  all 
catalogues  printed  .'io  as  to  be  intelligible  to  the  naiives  of  the 
cxiuntry  for  whom  they  are  intended. 

The  Bastian  Electric  Heating  Syndicate,  Ltd.,  use 
the  metric  system  and  foreign  coinage  in  a  French 
list,  and  are  having  others  prepared  in  other  lan- 
guages. Messrs.  Griffiths  Bros.  &  Co.,  London, 
and  Messrs.  J.  H.  Tucker  &  Co.,  of  Birmingham, 
follow  the  same  practice,  and  so  do  the  Pulsometer 
Engineering  Co.,  Ltd.,  Reading,  except  as  regards 
coinage.  Messrs.  W.  F.  Stanley  ."t  Co..  Ltd., 'Lon- 
don, and  The  Park  Royal  Engineering  Works.  Ltd.. 
London,  are  inserting  metric  equivalents  in  their 
new  catalogues  now  in  preparation.  The  London 
Label  Co..  Ltd.,  "  always  quote  in  the  language  and 
coinage  and  measurements  of  any  foreign  country." 
Messrs.  D.  H.  Bonnella  &  Son.  Ltd.,  say  they 
propo.ie  t<i  iniiko  uro  of  the  inotrio  system  wifli  any  further 
catalogues  issucil,  although  we  have  not  done  no  in  our  previous 
issucn;  but  in  view  of  the  miiiierouH  inquiries  reoeivetl  from 
abroad  it  i«  neeeiwnry  tliat  we  .sliouhl  do  so. 

Mr.  Robt.  W.  Paul.  London.  Messrs.  Mawdsley's, 
Ltd.,  Dursley,  and  Messrs.  Ward  &  Goldstone  have 
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made  similar  arrangements  in  preparation  for  the 
return  of  normal  conditions. 

The  foregoing  quotations  are  fairly  representative 
of  the  whole;  some  important  firms,  whilst  issuing 
catalogues  in  foreign  languages  and  not  only  using 
the  metric  system,  but  also  stating  prices  in  temis 
of  the  local  coinage,  prefer  to  remain  anonymous. 
Our  general  impression  is  that  there  is  a  strong 
tendency  towards  the  more  general  introduction  of 
metric  weights  and  measures  into  catalogues,  but 
that  the  difficulties  met  with  in  connection  with  the 
rates  of  exchange,  and  the  absence  of  a  universal 
system  of  coinage,  greatly  hinder  the  adoption  of 
the  local  coinage. 

Question  No.  3  was  intended  to  ascertain  to  what 
e.xtent  the  metric  system  is  already  in  use  in  our 
workshops,  and  the  replies  make  it  clear  that  in  very 
many  cases  it  is  employed  for  some  classes  of  work. 
Comments  on  this  question  are  few.  Messrs. 
Premier  Electric  Heaters,  Ltd.,  Birmingham,  and 
Messrs.  Connolly  Bros.,  Ltd.,  Manchester,  say: 
"  Yes,  as  far  as  possible."  The  Westminster 
Engineering  Co.,  Ltd.,  London,  say  "  No,"  but  add, 
"  VVe  sometimes  get  drawings  from  customers  with 
dimensions  in  metric  system,  and  find  no  difficulty 
in  the  shops  with  these."  Messrs.  Ward  &  Gold- 
stone,  Manchester,  say  they  "  adopt  with  equal 
facility  the  metric  system,  or  the  present  standard 
English  system,"  and  "  find  the  use  of  metric 
weights  and  measures  in  our  wire  and  cable  works 
of  immense  convenience."  Messrs.  Best  &  Lloyd, 
Ltd.,  Binningham,  reply,  "Yes,  but  not  exclu- 
sively." Messrs.  Isenthal  &  Co.,  Neasden,  also 
reply  "  as  far  as  possible,"  though  certain  standards 
in  English  measures  have  to  be  conformed  to  for 
convenience ;  their  letter  will  be  reproduced  later. 
Messrs.  Willans  &  Robinson,  Ltd.,  Rugby,  replying 
in  the  affirmative,  say,  "  We  believe  that  we  may 
claim  to  be  one  of  the  first,  if  not  the  firstj  mechanical 
engineering  manufacturers  in  this  country  to  have 
adopted  the  metric  system  " — a  claim  which,  to  the 
best  of  our  knowledge,  is  justified.  Messrs.  Wilson 
Hartnell  &  Co.,  Ltd.,  Leeds,  say:  "Yes,  for  all 
electrical  work,  measurements  and  calculations,  for 
all  work  for  Willans  &  Robinson  and  a  few  others; 
for  Vickers,  inches  decimally  divided."  Messrs. 
G.  P.  Wall,  Sheffield,  say,  "  Quite  as  much  as  the 
English  system."  A  firm  of  instrument  makers  say 
they  "  use  either  the  English  or  metric  system, 
according  to  which  is  more  convenient  for  the 
particular  work,"  but  prefer  to  remain  unnamed. 
Mr.  C.  C.  Mason,  joint  managing  director  of  the 
Cambridge  Scientific  Instrument  Co.,  Ltd.,  in  an 
interesting  letter  which  we  will  reproduce  later,  states 
that  his  company  uses  the  millimetre  as  a  unit  of 
length  for  practically  the  whole  of  its  manufactures, 
but  both  systems  of  units  are  used  on  the  same  draw- 
ings, according  to  convenience;  English  and  metric 
weights  are  also  used  equally  in  the  workshops. 

This  question  is  so  closely  related  to  question  No. 
4  (b)  that  we  cannot  say  much  about  it  without  risk 
of  a  great  deal  of  repetition  when  discussing  the 
latter;  it  is  difficult  also  to  separate  questions  4  (a) 
and  4  (b),  as  so  many  of  our  correspondents  deal 
with  them  in  combination.  They  are  really  connected 
only  by  one  common  factor — the  use  of  the  decimal 
system  alone  instead  of  the  quaint  mixture  of  binary, 
ternary,  and  other  systems  met  with  in  our  English 
standards — but  that  is  a  factor  of  fundamental  im- 
portance, the  basis  of  the  world's  system  of  numera- 
tion. We  regard  the  replies  to  question  4  as  by  far 
the  most  important;  the  other  questions  relate  only 
to  what  manufacturers  liave  done  under  the  existing 
conditions,  as  a  matter  of  policy  or  convenience, 
whereas  this  question  elicits  their  views  as  to  whether 
those  conditions  should  be  perpetuated  or  drastically 
amended.  As  we  have  pointed  out,  four-fifths  of  our 
correspondents  favour  the  latter  course,  many  of 
them  very  emphatically.  The  London  Shafting  & 
Pulley  Co.,  answering  "yes"  to  both  questions  (4 
(a)  and  4  (b)),  add:    "All  our  patterns  and  gauges 


are  to  English  measurements;  we  should  be  pleased 
to  alter  them  if  the  metric  system  were  irenerally 
adopted."  We  congratulate  this  firm  on  its  unhesi- 
tating and  whole-hearted  adhesion  to  the  system, 
whilst  we  suggest  that,  with  a  few  exceptions,  altera- 
tions to  patterns  and  gauges  would  not  be  required. 
The  Associated  Battery  Co.,  Ltd.,  of  London,  reply, 
"  Yes,  certainly,"  to  both  questions,  and  remark 
that  "  English  people  are  so  conservative  that  it  does 
not  appear  probable  that  any  alteration  will  be  made 
unless  it  is  made  compulsory."  The  Wardle  Engi- 
neering Co.,  Ltd.,  Manchester,  tersely  vote  "  Yes, 
most  emphatically!"  Messrs.  Duncan  Stewart  it 
Co.,  Ltd.,  Glasgow,  who  issue  some  of  their  cata- 
logues in  Spanish  and  Dutch,  agree  with  us  "that 
it  would  be  of  great  assistance  in  conducting  foreign 
business  if  the  metric  system  was  in  general  use  In 
this  country."  Messrs.  Venner  Time  Switches, 
Ltd.,  London,  write  "  Emphatically,  yes!"  Messrs. 
IL  T.  Boothroyd,  Ltd.,  Bootle,  would  "  like  to  see 
the  metric  system  universal,"  but  unless  it  were 
universal  they  could  not  see  their  way  to  adopt  it. 
The  British  Mica  Co.,  Ltd.,  London,  say,  "  Most 
emphatically,"  and  add  that  "  foreigners  are  not 
likely  to  understand  our  ridiculous  antediluvian 
tables."  The  British  Thomson-Houston  Co.,  Ltd., 
Rugby,  answer  "  Yes,  because  they  are  scientifically 
correct,  though  the  changes  would  be  difficult  and 
expensive  to  put  into  effect."  Messrs.  Connolly 
Bros.,  Ltd.,  Manchester,  say:  "From  a  practical 
personal  experience  obtained  in  England,  on  the 
Continent,  and  in  the  United  States,  we  are  of 
opinion  that  an  immense  saving  in  otherwise  un- 
necessary calculations  would  be  ensured.  We  know 
of  no  drawbacks  in  our  business."  This  is  particu- 
larly interesting,  because  a  well-known  firm  of  cable 
makers  holds  the  opposite  view,  as  will  be  seen  later. 
The  British  Insulated  &  Helsby  Cables,  Ltd.,  point 
out  that  the  question 

is  largely  one  of  individual  opinion,  and  the  subject  has 
not  been  discussed  nor  any  pronouncement  made  as  to  the 
views  of  the  company  as  such.  We  think,  however,  that  we 
can  safely  say  that  from  the  engineering  point  of  view  the 
adoption  of  metric  weights  and  measures  would  be  of  great 
advantage  to  all  concerned. 

Messrs.  Ferranti,  Ltd.,  Hollinwood,  say:  "We 
consider  that  the  matter  is  one  of  great  importance, 
and  should  be  pushed  with  all  the  power  at  your 
command."  Messrs.  W.  E.  Burnand  &  Co.,  Shef- 
field, say : 

We  think  the  general  adoption  of  a  straight  decimal  system 
would  save  much  time  which  could  be  more  usefully  em- 
ployed than  in  learning  our  conglomeration  of  largely  un- 
related weights  and  measures,  would  reduce  errors  (more 
time-saving),  and  induce  a  better  general  sense  of  proportion, 
with  an  immense  cumulative  benefit  that  it  is  worth  a  lot 
of  ti-ouble  to  bring  about. 

Messrs.  D.  H.  Bonnella  &  Son,  Ltd.,  make  goods 
to  special  requirements, 

and  consider  that  it  there  could  be  uniformity  in  the 
measurements  used,  it  would  be  a  considerable  advantage, 
as  some  customers  employ  the  ordinary  system,  some  mm., 
and  others  decimals.  We  certainly  think  that  your  efforts  in 
advocating  the  adoption  of  the  metric  system  should  receive 
the  support  of  all  manufacturers. 

Messrs.  Etchells,  Congdon  &  Muir,  Ltd.,  Man- 
chester, write : 

We  are  in  receipt  of  yours  of  the  15th  inst.  on  the  subject 
of  decimal  coinage  and  the  metric  system.  We  are  entirely 
in  accord  with  the  movement  to  promote  the  above,  not  only 
for  the  Continent,  but  for  home  use  also. 

There  are,  however,  some  difficulties  in  an  undertaking  like 
ours,  in  which  our  trade  has  been  in  the  past  entirely  in  the 
home  market.  The  large  number  of  specialities  which  we 
make  being  planned  on  the  British  system,  you  can  appre- 
ciate the  difficulty  of  converting  their  dimensions  to  metric 
at  once. 

In  view  of  the  importance  of  the  matter  indicated  by  your 
letter,  we  are  preparing  to  adopt  decimal  coinage  and  the 
metric  system  when  dealing  with  foreign  countries,  and  we 
may  say  that  we  are  now  opening  out  in  this  direction  with 
a  fair  amount  of  success. 

We  are  much  obliged  for  your  bringing  this  matter  to  our 
notice,  and  we  think  that  under  your  able  guidance  some- 
thing may  be  done  with  what  is,  apparently,  a  somewhat 
difficult  matter. 

(To  be  continued.) 
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currents  as  high  as  12,000  aiiipores,  and  voltages  up  to  200,000 
may  be  obtained.  A  switchboard  comprising  28  transfer  sec- 
tions makes  it  possible  to  connect  any  machine  to  any  one 
of  the  118  delivery  panels  distributed  through  the  laboratorj'. 


A  recent  issue  of  the  General  Electric  Hevieic  contains  an 
interesting  description,  by  Mr.  L.  A.  Hawkins,  of  the  research 
laboratory  of  the  General  Electric  Co.,  of  New  York,  of  which 
the  following  is  an  abstract. 

This  laboratory,  started  on  a  small  scale  14  years  ago,  has 
grown  to  be  one  of  the  largest  of  its  kind,  and  its  work  has 
given  it  a  wide  reputation. 

Its  present  staff  of  150  employes  is  now  located  in  a  modern 


Fig.  1. — Reseabch  Labobatoey  Building,  Geneeal 
Electbic  Co.,  op  New  Yoek. 

seven-story  building  shown  in  fig.  1,  and  occupies  the  greater 
part  of  four  floors  and  the  basement,  a  floor  space  of  66,500 
sq.  ft. 

In    the    basement    are   the    laboratory    power   plant   and 
ohemical  store-room.    Power  is  supplied  from  outside  at  250 


Fig.  2.— Exhaust  Ovens  for  Coolidgb  X-Ray  Tubes. 

In  the  power  plant  there  are  also  a  liquid  air  machine,  an 
air  compressor,  and  two  vacuum  pumps,  one  two-cylinder, 
12  in.  by  12  in.,  and  the  other,  three-cylinder,  8  in.  by  10  in. 


Figs.  3  and  1.— Views  in  Fuenace  Room. 


Figs,  f)  and  6.— i.       ~  i-ob  Insulation  Wobk. 


Tolffl,  D.O.,  throe-wire  flystem,  and  at  40  cycles,  S-phnae,  120 
volts.  In  the  laboratory  power  pbint  are  10  umchines 
which  deliver  power  at  different  voltagcH,  iind  nt  frequencies 
ranging  from  26  up  to  2,000  cycles.     Through   transformers. 


All  wiring  and  piping  nro  cnrriixl  in  horizoTital  ducta  8  ft. 
by  !)  ft.  running  nbove  the  corridors  througli  the  liiboratory. 
lliore  are  35  miles  of  wire,  ranging  in  sire  from  No.  6  up 
to   2,000  cm.     The    building  is  piped   througliout  with   city 
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n'afer,  river  water,  illuminating  gas,  compressed  air,  vacuum, 
high-pressure  hydrogen,  low-pressure  hydrogen,  oxygen,  high- 
pressure  steam,  and  for  vacuum  cleaning;  distilled  water  may 
be  deUvered  by  gravity  to  any  room,  and  2.50  motors,  80 
transformers,  and  60  vacuum  pumps  are  distributed  through 
ihe  building. 

-  In  a  one-story  addition,  shown  in  figs.  3  and  4,  are  located 
a  number  of  fumacee,  including  a  porcelain  kiln,  a  frit  fur- 
■aoe,   two  pot  furnaces,   three  calorising  furnaces,  two  brush 


smaller  engine  lathes,  four  bench  lathee,  a  shaper,  a  radial 
drill,  two  drill  presses,  a  sensitive  drill,  a  forge,  and  bai»d 
saw  and  sharpener,  and  100  linear  ft.  of  bench  space. 

The  second  floor  is  occupied  by  research  work  on  insulation, 
by  production  work  on  the  Coolidge  X-ray  tube,  and  by  the 
cari>enter  shop.  The  equipment  for  the  insulation  work 
includes  a  paint  grinder,  b.irrel  mixers,  compound  mixers. 
il.itric   <liyiii;4    (iven.^,    a    vacuum   impregnating   machme,    a 


Fig.  7.— Room  fob  Lamp  Expeeimknts 


firina  furnaces,  all  gas  heated,  and  two  large  vacuum  fur- 
nacel  electrically  heated.  There  is  aL^  a  furnace  tor  argon 
purification.  Disk  grinders,  crushers,  a  pulvenser,  two  large 
Lts  of  rolls,  5  in.  by  8  in.,  and  four  smaller  eets  eight  swag- 
^a  machines  10  pinches,  and  a  60-ton  hydraulic  press  are 
^taUed  The  larger  electric  furnaces  of  the  laboratory, 
S?  uding  a  two-ton  arc  furnace,  are  in  a  separate  building. 


Fig.  8.— Tungsten  Eeduction  Fubnaces. 

The  calorising  furnaces,  just  mentioned,  are  used  for  giving 
to  metS  parts  heat-pi^fing  treatment.  .The  argon  furn^e 
Durifiee  argon  gas  for  use  in  experimental  incandescent  lamps 
^  On  The  Lt  floor  of  the  laboratory  are  offices,  the  library  of 
1400  vf.lumee,  three  experimental  reoms  used  tor  A-ray 
hlt^stigation,  iind  the  ma^ne  ^hop.  The  equipment  of  this 
shop  included  a  milling  machine,  a  lathe,  20  m.  by  16  m.,  two 


bvdraulic  press  with  steam  attachment,  a  60,000-volt  set  for 
testing  dielectric  strength,  and  appai-atus  for  measunng  insula- 

tion  resistance  hot  and  cold.  .       ,  i-  i, 

Views  of  two  of  the  rooms  devoted  to  insulation  work  are 

'^B^c'liu^^of  the  toportance  of  insulation  in  electrical  appa- 
ratu^  he  laboratory  continuously  devotes  much  time  to  it^ 
■^        '  Many    new    moulded    compounds    have 

been  produced,  improving  and  reducmg 
the  cost  of  countless  devices.  Improve- 
ments have  been  made  m  varnished 
cloth  enamels,  and  other  standard  in- 
sulations, and  new  types  of  insulatioii 
have  been  developed,  such  as  the  mineral 
insulation  used  in  the  sheath  wire  now 
in  production  for  heating  devices. 

So  much  has  been  published  lately  on 
the  Coolidge  X-ray  tubethat  it  needs  no 
description  here.  It  is  manufactured 
entirelv  in  the  laboratory.  The  eqmp- 
ment  for  production  and  experimental 
work  comprises  a  Waite  and  liartlett 
machine  a  Snook-Eon tgen  machine,  a 
Scheidel- Western  machine,  a  large  static 
machine,  a  Waite  and  Bartlett  table  for 
fluoroscopic  work,  a  stereoscopic  display 
frame,  a  Schiedel  X-ray  coil,  a  KeUey- 
Koett  tube  stand,  two  Kny-Scheerer 
interrupters,  six  exhaust  ovens,  three  ot 
which  are  shown  in  fig.  2  eqmpped  with 
Gaede  molecular  pumps,  two  Areem 
vacuum  furnaces,  and  a  tungsten  tul)e 
furnace.  , 

In  addition  to  the  Coolidge  tubee,  the   . 
labnrat<irv  manufactures  targets  for  the 
standard 'tviie  of  tube,  comprising  a  tung- 
sten disk  embedded  in  a  copper  block^ 

The  analytical  laboratory  is  on  the 
third  floor.  ■  The  work  tables  are  covered 
with  glazed  roofing  tile.  There  are  two 
double  hoods,  a  work  table  efiiPPf^°{ 
electrolytic  work,  and  a  diaft-proof  bal- 
ance room.  . 

On  this  same  floor  is  'he  work  on 
transformer  steel  and  other  al  oys,  wiA  . 
an  equipment  comprising  a  set  of  small 
electric  furnaces  for  making  alloys,  f 8^?*  ^'««^\ting^fw' 
annealing  furnaces,  two  vacuum  ^^^'^''^'^^/^X^e  bridge 
nflr<.s  a  set  of  rolls  a  potentiometer  and  Wheatstone  oriage, 
a  B^^rows  pern^ability'apparatas,  storage  batteri^  a  pW 
micrography  outfit,  and  chemical  balances.  Even  a  s^ignt 
dJcreaim  transformer  core  loss  is  of  great  importance  becauBe 
ofthe  enormous  aggregate  of   transformers  in  use,  most  of 
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which  have  their  supply  voltage  on  them  24  hours  a  day,  so 
that  their  core  loss  is  a  continuous  waste.  For  this  reason 
oontinuous  research  on  transformer  steel  seems  justified,  even 
though  the  results  seem  small.  As  for  the  other  work  on 
alloys,  there  are  always  demands  for  new  characteristics, 
mechanical,  electrical,  or  chemical,  so  that  hundreds  of 
special  alloys  have  been  made  and  tested  in  the  laboratory. 
Also  composite  metals  have  been  developed,  such  as  "  Binel 
metal,"  that  is,  steel  coated  with  a  thin  layer  of  Monel,  the 
natural  copj>er-nickel  alloy  which  stands  high  temperature* 
with  very  Uttle  oxidation,  and  composite  wire  for  special  pur- 
poses, such  as  gold-coated  tungsten  and  molybdenum  as  a 
substitute  for  platinum  in  dental  work. 

On  the  same  floor  are  diamond  drilling  and  jewel  polishing 
machines,  and  apparatus  for  testing  motor  and  generator 
brushes.  The  quality  of  the  brush  has  so  great  an  effect  on 
the  operation  of  direct  current  motors  and  generators  that 
the  laboratory  has  given  much  time  to  developing  new  grades 
of  brushes  better  suited  to  the  various  machines  than  any 
grade  formerly  on  the  market.  In  this  way  they  have  made 
it  possible  to  clean  up  a  number  of  complaints  on  motor 
operation,  and  in  other  cases  to  improve  the  operation  or  to 
lower  maintenance  costs. 

The  lamp  work  is  located  on  the  fourth  floor.  Prom  its 
beginning,  the  laboratory  has  devoted  a  large  part  of  its 
efforts  to  the  improvement  of  incandescent  lamps,  and  has 
originated  the  metallised  carbon  filament  lamp,  the  drawn- 
wire  tungsten  lamp,  and  the  gas-filled  lamp,  thereby  gradually 
sextupling  incandescent  lamp  efficiency.  If  one  stops  to 
compare  the  status  of  incandescent  lighting  fifteen  years  ago 
with  what  it  is  to-day,  and  considers  how  much  of  the 
phenomena]  advance  has  been  due  to  those  three  develop- 
ments, he  wilJ   need  no   argument  to  convince  him   that  the 


ratus  for  studying  residual  gases  in  vacuum  lamps,  and  appa- 
ratus for  photographing  filaments  while  burning,  are  incluaed 
in  the  equipment. 

One  of  the  experimental  rooms  for  lamp  work  is  shown  in 
fig.  7. 

There  is  a  photographic  dark  room  on  this  floor. 

Part  of  this  floor  is  devoted  to  production  work,  including 
a  room  for  chemical  purification  of  tungsten  oxide,  a  battery 
of  electrically  heated  hydrogen  furnaces,  shown  in  fig.  8,  for 
oxide  reduction,  with  a  capacity  of  50  lb,  of  metal  a  day,  and 
a  room  for  the  assembly  and  grinding  of  tungsten  contacts 
for  use  in  spark  coils,  magnetos,  relays,  etc.  One  large 
room,  of  which  a  view  is  shown  in  fig.  9,  is  devoted 
to  the  study  of  phenomena  in  very  high  vacuum.  This  work 
has  thrown  much  light  on  the  characteristics  of  the  electron 
emLssion  from  hot  filaments  under  various  conditions,  and  the 
results  have  been  published  in  recent  papers  by  Dr.  Langmuir. 
The  phenomena  of  pure  electron  emission,  resulting  from 
operating  a  hot  tungsten  filament  in  a  vacuum  so  high  that 
there  is  not  sufficient  residual  gas  to  produce  ionisation,  have 
been  utilised  in  the  Coolidge  X-ray  tube  and  in  the  high 
voltage  rectifier  known  as  the  kenotron.  A  number  of  im- 
provements in  wireless  transmission  also  have  been  made  pos- 
sible by  this  investigation.  For  this  wireless  work  a  smaller 
room  has  been  fitted  up  as  a  sending  and  receiving  station, 
and  an  antenna,  over  800  ft.  long,  composed  of  two  wires 
spaced  16  ft.  apart,  has  been  strung  between  steel  towers  on 
the  roofs  of  the  laboratorj-  and  another  building.  Before  this 
large  antenna  had  been  erected,  wireless  telephonic  communi- 
cation between  the  Schenectady  and  Pittsfield  plants  had  been 
successfully  obtained,  and  wireless  messages  received  from 
Berlin,  San  Francisco,    and   Honoluiu. 

The   laboratory  is   continually  conducting    researches  o(   a 


Fig.  9.— Room  for  Vacuum  Tube  Experiments. 


research  laboratory  in  the  electrical  industry  has  justified  its 
existence. 

ITie  laboratory  equipment  for  lamp  work  comprises  a  small 
but  complete  factory  for  lamp  manufacture  with  a  maximum 
capacity  of  about  100  lamps  per  day.  There  arc  four  large  and 
four  smaller  exhaust  ovens  of  standard  type,  three  special 
ovens  for  special  exhaust,  a  Thomson  welding  machine,  three 
Bets  of  apparatus  for  making  arce<l  joints,  one  for  pinched 
joints,  two  filament  winding  machines,  two  different  types  of 
apparatus  for  making  pure  nitrogen,  from  air  and  hydrogen, 
and  from  tank  nitrogen  and  ammonium  carbonate,  rospec- 
tivdy,  apparatus  for  purifying  argon,  and  a  gas  density  bal- 
anc^^  K<jr  testing  lamps  there  are  three  Lumiiicr-Br<Klhun 
pnsm  photometers,  two  iKirt.ible  photometers,  one  flicker  photo- 
tm-UT,  one  Lummer-Brodhun  precision  photometer,  and  an 
optir4il  pyrometer  for  filament  ti'mpenitures  calibrated  up  to 
the  melting  point  of  tungsten,  .3,4.50  deg.  K.  A  storage  battery, 
W  amperes,  170  volts,  is  used  for  the  nhotomctric  work.  Tlie 
life  t«'.Kt  has  a  capacity  of  CO  kw.  and  f.i(ilitie«  are  provided 
for  obtaining  voltages  from  0  to  ^'lO  in  one-quarter-volt  steps. 
A  Tirrell  regulator  maintains  constant  voltage  mi  the  bus-bars 
Additional  circuits  are  provided  for  "  shop  tost«  "  of  120  volts 
A.C.,  and  W)  and  aW  volts  D.c,  and  also  an  outdoor  series 
Circuit  of  G.C  amperes  equipped  with  compensators  for  the 
hiph-current  series  lamps. 

A  colour  bof)th  for  studying  colour  values  of  glasses,  appa- 


rurely  scientific  nature  and  publL-^liing  the  results,  in  aa 
endeavour  to  contribute  its  share  to  the  progress  of  scientific 
thought,  which  is  rapidly  enlarging,  modifving,  and  clarifvina 
our  conceptions  of  the  fuiidamenUil  things  underlying  all 
physical  sciences,  niese  invt^tigatious  may  be  initiated  be- 
cause of  their  scientific  intt^re-st,  without  any  definite  practical 
object  in  view,  but  it  has  btx>n  already  said  that  every  marked 
advance  in  science  h.is  ix\sulte<l  sooner  or  later,  directly  or 
indirectly,  in  imixirtant  effects  on  industry,  and  these  labora- 
tory investigations  have  certainly  neariv  alwavs  had  these 
practical  results.  The  study  of  elwtron  emission,  and  the 
various  practical  utilisjitions  of  the  principles  discovered  is 
a  case  in  pcunt.  Hie  gas-filled  lamp,  now  known  as  the  Mazda 
G,  had  its  origin  in  the  results  of  an  academic  study  of  the 
laws  governing  the  loss  of  heat  in  small  wires,  coupled  with 
the  results  of  an  investigation  of  the  evaporation  of  tungsten 
Ihe  ni<talli.<Hxl  filament  lamp  result<xl  fi-om  experimenta  with 
a  higli-teiii|>eraturo  vacuum  furnjiee.  In  none  of  these  cases 
was  the  practical  n-sult  foreseen  when  the  research  that  made 
it  possible  was  Btaj-(<><1. 

It  should  not  l>e  8upixi8e<l,  however,  that  all  the  important 
.■ichievements  of  the  lalxiratory  have  been  thus  brought  about. 
Many  of  them,  of  which  drawn  tung.sten  wire  is  a  notable 
example,  were  the  result  o(  jH^rsisfeut  and  rraourcefuj  effort 
directed  from  the  beginning  toward  a  perfectly  definit*  goal 
Other  examples  are  the  sheath  wire,  with  raioeral  insulation 
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now  in  production  for  heating  devices,  the  magnetic  electrode 
for  luminous  arcs,  and  the  commercial  development  of  the 
mercury  arc  rectifier. 

Of  course,  even  in  those  cases  where  unforeseen  practical 
results  are  made  possible  by  the  new  insight  into  fundamentals, 
gained  from  purely  scieutilio  research,  they  seldom  first  appear 
in  fully  developed  form,  like  .A.thena  sprung  from  the  brain  of 
Zeu6,  but  much  work,  inventive  and  experimeut;il,  specifi- 
cally directed  to  the  end  in  view,  is  usually  necessary  before 
that  end  is  reached. 

A  third  kind  of  work  which  constantly  requires  the  atten- 
tion of  the  laboratory  and  occasionally  demand-s  the  full 
application  of  its  resources,  is  that  which  arises  from  the 
specific  problems  of  factory  production,  such  as  the  improve- 
ment of  processes,  the  location  nf  hidden  troubles,  and  the 
development  of  new  or  better  materials.  Much  of  tho  work 
on  insulations  and  alloys  falls  within  this  class,  together  with 
coijntless  special  investigations,  each  of  which  may  be  the 
work  of  a  few  hours  or  may  extend  over  months  or  even 
years. 

The  General  Electric  Co.,  of  New  York,  maintains  other 
laboratories  than  the  one  described.  There  are  laboratories 
at  the  Lynn  and  Pittsfield  plants,  which  specialise  on  the 
production  problems  of  those  w-orks.  There  are  lamp  develop- 
ment laboratories  at  Harrison  and  Cleveland  w-hich  develop 
.and  standardise  new  processes,  materials,  and  lamp  designs, 
for  the  lamp  factories.  There  is  the  Physical  Laboratory  at 
Cleveland,  which  conducts  researches  of  a  highly  scientific 
order  in  the  physical  and  physiological  a.spects  of  light  and 
illumination.  There  is  the  Illuminating  Laboratory  at  Schenec- 
tady, devoted  to  illuminating  engineering,  the  selection  of  the 
best  lighting  unit  and  the  best  method  of  utilising  it  for  a 
given  lighting  system.  There  is  the  Consulting  Engineering 
Department  Laboratory  devoted  to  general  and  special  engi- 
neering problems  and  particularly  to  the  investigation  of  high- 
tension  phenomena  There  is  the  Testing  Laboratory,  investi- 
gating and  testing  the  physical  and  cliemical  properties  of 
materials.  There  is  the  Standardising  Laboratory,  in  charge 
of  the  standardisation  of  all  instniments,  developing  new 
instruments,  like  the  oscillograph,  and  investigating  and 
developing  test  methods.  In  addition  to  the  activities  of  all 
these  laboratories,  the  various  engineering  departments  con- 
duct many  special  tests  which  they  are  specially  equipped  for 
handling  and  investigations  which  sometimes  amount  to  re- 
search work  of  a  higher  order.  Ptesearch  in  general,  however. 
is  delegated  to  the  Research  Laboratory,  which  was  organised 
and  equipped  for  that  purpose. 

In  conclusion,  we  are  indebted  both  to  the  General  Electric 
Co.,  of  New  York,  and  to  its  alUed  concern,  the  British 
Thomson-Houston  Co.,  of  Rugby,  through  whose  courtesy  we 
are  enabled  to  illustrate  this  article. 


NOTES    PROM    CANADA. 


[From  our  Specwl  Cokrespondent.] 


The  Quebec  Streams  Commission  proposes  to  build  a  dam 
on  the  St.  Francis  River  in  order  to  increase  the  water-power 
storage  and  tide  over  low-water  conditions,  it  is  said  that 
6,000  H.p.  years  will  be  added  in  this  way.  The  estimated  cost 
is  £80,000,  and  the  low-water  level  of  Lake  St.  Francis  will 
be  raised  some  27  ft. 

Welland,  a  small  town  not  far  from  Niagara  Falls,  Ontario, 
seems  destined  for  greater  things;  two  large  companies, 
utilising  electric  ■  power  on  a  fairly  big  scale,  commenced 
operations  there  not  very  long  ago,  and  a  third  is  now  asking 
to  be  supplied  with  4,000  h.p.  Being  close  to  the  source  of 
power,  electric  energy  is  naturally  sold  at  a  low  figure  there. 
The  company  last  referred  to  is  probably  the  one  recently 
formed  to  undertake  the  smelting  of  zinc.  Large  quantities 
of  this  metal  are  mined  in  this  country,  but  no  smelting  has 
been  done;  for  this  all  the  metal  was  sent  into  the  States.  As 
an  outcome  of  the  demands  of  the  war,  however,  it  has  been 
deemed  advisable  by  the  Shell  Committee  that  smelting 
should  be  carried  out  in  Canada,  and  several  plants  are  being 
erected  in  various  places  for  this  purpose.  Brass  also  is  to 
be  made  in  the  Dominion ;  thus,  Canada  will  soon  be  making 
every  portion  of  the  shells  she  is  turning  out,  .<;iace  the 
manufacture  of  the  ingredients  of  high  explosives  was  com- 
mence<l  some  time  ago. 

The  work  of  the  Hydro-Electric  Power  Commission  of 
Ontario  goes  on  apace.  Originally,  some  five  or  six  years 
ago,  a  contract  for  100.000  h.p.  aa  a  maximum  was  entered 
into  with  the  Ontario  Power  Co.  at  Niagara  Palls.  At  the 
time,  the  contract  was  laughed  at  by  many  wi.seacres,  who 
declared  that  it  would  take  15  or  20  years  to  reach  such  a 
demand  for  power.  Sir  Adam  Beck."  the  chairman  of  the 
Oommis.sion,  recently  stated  publicly  that  the  average 
daily  power  consumption  during  the  past  six  months  was 
75.281  HP.,  and  the  Commission  is  already  making  u-se  of  the 
entire  100,000  h.p.  originally  contracted  for.  The  load  has 
increased  as  follows  since  October,  1910: — 

Up  to  December,  1912,  over  38,000  h.p. 

Up  to  December,  191.3,  over  48,000  h.p. 

Up  to  December,  1914,  over  70,000  h.p. 
Besides,  the  rate  of  increase  shows  bo  decline. 


Plans  for  "  Hydro  Radials,"  .is  they  are  called,  being  elec- 
tric railways  to  link  up  practically  uU  the  more  important 
sections  of  south-western  Ontario,  have  already  been  pre- 
pared, covering  an  area  nearly  as  largo  as  England;  and 
though  it  is  unlikely  that  much  will  be  done  duiiug  the  war, 
there  is  little  doubt  of  this  work  going  ahead  rapidly  when 
times  become   more  nonnal. 

New  towns  and  villages  are  being  connected  up  to  this 
immense  system  every  month  almost,  and  in  the  rural  dis- 
tricts many  farmers  are  taking  power  for  doing  nearly  all 
the  work  of  the  farm,  greatly  assisting  both  the  farmer  and 
hie  wife. 

The  Commission  is  supplying  power  to  many  municipalities 
for  waterworks  pumping,  which  can  be  done,  in  most  cases, 
economically,  especially  if  there  be  a  high-level  reservoir  or 
an  elevated  water  tank  enabliug  pumping  to  be  done  during 
ofl'-peak  hours. 

Where  electric  power  is  installed  for  pumping  in  this  way, 
and  is  supplied  only  from  one  source,  the  fire  underwriters 
insist  that  there  shall  be  a  stand-by  plant.  These  stand-by 
plants  are  usually  steam,  40  lb.  or  more  pressure  being  kept 
up  in  the  boilers  all  the  year  round.  Keeping  steam  up  in 
this  way  runs  int-o  a  good  deal  of  money  per  annum,  so  the 
Commission  is  now  making  a  trial  of  the  use  of  centrifugal 
pumps  direct-coupled  to  high-speed  gasoline  engines,  instead 
of  steam  plant,  thus  reducing  stand-by  charges  almo.st  to 
zero.  For  small  towns,  up  to  15,000  or  20,000  inhabitants, 
there  is  every  prospect  that  this  aiTangement  will  prove  very 
satisfactory.  Such  ga.soline-driven  sets  have  other  advantages 
over  steam  plant  in  that  they  take  up  very  much  less  space 
and  are  cheaper  in  first  cost. 

Canada  is  known  to  have  plenty  of  water  power,  but  the 
following  seems  to  show  the  fact  up  pretty  clearly,  especially 
as  applied  to  the  vicinity  of  Vancouver  : — The  City  of  Van- 
couver, wishing  to  own  its  own  electricity  supply,  recently 
tried  to  get  infonmation  regarding  suitable  sites.  No  less 
than  seven  proposals  were  made  to  the  city  offering  water 
powers  within  180  miles;  the  power  available  varied  from 
3,000  H.P.  to  100,000  H.p. 

It  is  not  often  that  one  hears  of  a  Spanish  company  securing 
an  order  for  engineering  work  in  any  British  territory,  but 
it  is  announced  that  the  Niagara  Spanish  Aero  Car  Co., 
representing  the  Estudios  y  Obras  de  Ingenieria,  of  Bilbao, 
are  building  an  aerial  railway  across  the  Niagara  Whirlpool; 
the  span  will  be  about  1,800  ft.  The  Une  will  be  erected  for 
sight-seeing,  and  it  will  be  operated  by  a  200-h.p.  electric 
motor ;  about  30  people  will  be  taken  in  the  car  at  one 
journey.  Anyone  who  has  seen  the  whirlpool  and  its  sur- 
roundings can  imagine  what  it  would  feel  hke  to  be  hanging 
over  the  top  of  it. 


CORRESPONDENCE. 


Letters  received  by  Ui  after  5  P.M.  ON  TtJBSDAT  cannot  appear  until 
the  following  week.  Correspondents  should  forward  tlieir  commum- 
cations  at  the  earliest  possible  moment.  No  letter  can  be  published 
unless  xve  have  the  writer's  name  and  address  in  our  possession. 


The  Edinburgh  Extensioa. 

The  appeal  for  more  munitions,  which  you  make  on  page 
482  of  the  current  issue,  is  one  which  in  the  North,  at  any 
rate,  is  being  made  to  evei'yone  who  can  help  at  all ;  and  yet, 
on  turning  to  page  512,  we  find  that  Vickers — of  all  people — 
are  allowed  to  undertake  the  manufacture  of  alternators  for 
an  ordinary  municipal  extension.  Had  the  plant  been  for 
Sheffield  or  Barrow,  one  could  better  understand  it;  but 
Edinburgh  ;  ye  Crods  ! 

Prom  various  advertisements  one  gathers  that  all  important 
armament  firms  are  in  urgent  need  of  men  for  actual  munition 
work,  but  by  no  stretch  of  imagination  can  one  see  that  this 
plant  could  be  brought  under  this  heading.  If  additional 
machinery  be  vfanted  for  the  factory  now  being  built,  surely 
temporary  plant  of  some  kind  could  be  laid  down. 

One  hears  that  the  counti?  is  now  being  organised  on 
efficient  lines  in  order  to  win  and  end  the  war.  Is  this  a 
sample  of  it? 

W.  H.  B. 


The  A. E.G.  Meeting. 

Seeing  "Union  Jack's"  letter  in  this  week's  Review  re 
the  superiority  of  British  electrical  machinery,  I  should  esteem 
it  a  great  pleasure  if  you  could  spare  me  a  few  lines.  The 
writer  has  been  ten  years  in  a  large  mill  in  the  North-^five 
as  shift  engineer  and  five  as  electrician,  doing  the  rewinds, 
repairs,  etc.,  etc.  Our  firm  has  about  300  3-phase  motors  in 
use  from  160  h.p.  downwards;  about  one  quarter  are  German 
(Union  Co.)  and  three-quarters  British.  A  few  weeks  ago 
the  writer  counted  seven  Unions  in  for  rewind  and  one 
British,  this  allowing  for  the  numbers  in  use,  is  21 :  1  against 
the  German  motor  I 

In  another  case  we  had  a  71-h.p.  Bruce  Peebles  motor  on  a 
heavy  gear  drive  for  five  years;  taking  it  away  for  thorough 
overhaul,  we  installed  in  place  of  it  a  9}-h.p.  Union  motor; 
it  was  literally  all  to  pieces  in  three  months  I 
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We  h;ive  had  in  use  fom-  generators  of  British  make  for 
from  six  to  ten  years;  in  no  case  have  they  needed  electiical 
repairs,  and  the  only  mechanical  repair  uas  a  smaU  exciter 
shaft  snapping  at  a  flaw ;  these  machines  run  night  and  day. 
Lately  a  I'oreign  generator  has  been  put  into  use;  it  burnt  out 
on  its  trial  run  at  one-third  full  load  after  running  four  to  five 
hours.  Another  case  :  This  week  we  removed  a  15-h.p.  E.C.C. 
motor  that  has  been  driving  a  fan  for  eight  years,  night  and 
day,  for  overhaul ;  the  bushes  did  not  need  renewing.  Most 
of  our  Union  motors  run  their  rotors  on  their  stators  in  less 
than  six  months ! 

When  a  re]X)rt  of  a  breakdown  comes  in  our  shop,  the  cry  is 
"  Another  Union  motor,  I  suppose?  "  We  have  no  other 
make  of  Gennan  motor  in  u.se,  so  that  the  writer  cannot  say 
for  other  makes.  These  few  facts  can  be  vouched  for  by  at 
least  a  dozen  electrical  men. 

British  Electrician. 


In  spite  of  the  con'espondence  in  your  columns,  the  Electrical 
Co.  are  still  busy  striving  to  unload  their  wares  upon  an 
unwilling  public.  Only  this  morning  we  have  received  a 
trade  price  list  from  this  firm.  We  sent  it  back  to  them  with 
a  covering  letter,  in  which  we  stated  that  we  had  no  intention 
of  doing  any  business  in  future  with  German  firms,  and,  more- 
over, we  should  refrain  from  ti-ading  with  English  firms  who 
were  supplying  their  company  with  goods.  We  hope  other 
electrical  contractors  will  adopt  a  similar  course. 


E.  P.  Allam  &  Co. 


London.  W.G.,  October  12th,  191.5. 


fitted  with  plain  beariDgs  ;  there  is  a  considerable  reduction  in 
fitting  and  machininer  expenses.  On  a  vertical  machine  th^  ball 
or  roller  bearingr  is  almost  essential  from  the  point  of  view  of  the 
difficulty  of  retaining  lubricant  that  is  always  a  feature  of  plain 
bearings. 

Parsons    Paraffin   Lighting    Set. 

Amongst  the  firms  who  have  had  many  years'  experience  on 
turning  out  an  engine  fit  for  continuous  full  power  duty  is  the 
Parsons  Motor  Co.,  Ltd.,  Town  Qiay  Works,  Southampton,  so 
well  known  in  connection  with  paraffin  machinery  for  marine  pro- 
pulsion. We  illustrate  a  plant  by  this  company,  of  3Jkw.  output ; 
the  engine  is  coupled  to  a  Mather  j^  Piatt  dynamo,  and  the  normal 
speed  is  only  900  b.p.m.     The  working  parts  of  the  engine  are  the 


NEW    ELECTRICAL    DEVICES,     FITTINGS 
AND    PLANT. 


Hoffmann  Boiler  Bearings. 

We  illustrate  in  fig.  2  the  application  of  roller  journal  bearings 
and  a  ball  thrust  to  the  shaft  of  an  electrical  machine,  by  the 
leading  British  makers,  the  Hoffmann  Maxufactubing  Co., 
Ltd.,  of  Chelmsford. 

The  superiority  of  the  short  roller  over  the  ball  bearing  for 
carrying  the  journal  load  (except  in  the  case  of  small  motors)  is 
now  generally  recognised,  and  such  short  roller  bearings  are  shown 
in  our  illustration.  The  shaft  is  located  by  means  of  a  double 
thrust  bearing  ;  for  normal  conditions  quite  a  small  thrust  bearing 
is  sufficient,  but  where  the  thrust  load  from  gearing  has  to  be 
dealt  with,  the  size  must  be  increased  acccordingly.  The  bearing 
parts  are  guaranteed  by  the  makers  to  very  fine  limits,  and  with 
reasonable  accuracy  in  the  machining  of  the  shafts  and  housings 
— such  accuracy  as  is  possible  in  any  well- 
eqnipped  machine  shop — success  is  assured. 

It  is  claimed  that  there  will  be  no  measur- 
able signs  of  wear  in  these  bearings  after 
years  of  running,  provided  they  are  kept  clean. 
To  ensure  this  the  best  practice  is  stated  to 
be  to  keep  the  end  covers  of  the  pedestals 
where  they  approach  the  shaft  as  broad  as 
possible.  These  covers  should  be  bored  not 
more  than  '004  in.  larger  than  the  shaft 
diameter  (the  absence  of  wear  in  the  bearings 
makes  this  perfectly  feasible)  and  a  number 
of  grooves  or  recesses — not  a  thread — turned 
in  them.  If  grease  is  forced  into  the  housing 
until  it  exudes  at  these  covers,  it  will  help 
to  keep  the  bearings  free  from  foreign  matter. 
Where  the  machines  are  to  run  in  specially 
dusty  positions,  extra  precautions  may  be 
taken.  Particulars  aa  to  the  proper  allow- 
ance for  the  press  fit  of  the  inner  race  and 
the  other  parts  are  readily  furnished  by  the 
Hoffmann  Co. 

We  understand  that  a  number  of  well-known 
makers  are  now  using  the  Hoffmann  bearings 
on  all  their  machines,  and  that  practically 
all  others  are  prepared  to  quote  for  machines 
80  fitted,  and  show  a  tendency  to  use  them 
more  and  more  extensively  every  day.  The 
advantages  of  reduct  on  in  friction,  particu- 
larly in  starting  effort  ;  grease  lubrication 
instead  of  the  old  troubles  from  oil  work- 
ing its  way  into  the  windings  ;  perfect  relia- 
bility and  freedom  from  breakdown  under 
continuous  working  conditions— an  increasing 
number  of  motors  are  kept  running  prac- 
tically 21  hours  a  day  under  preHont  con- 
ditions, is  cauning  upers  to  pay  more  attention 

than  previously  to  the  type  of  hearing  fitted.  The  complete  absenoe 
of  wear  permits  of  a  smaller  air-gap,  and  the  roller  bi'aring  maohine 
is  also  much  neater  in  appoaranco  and  shorter.  Manufaoturors 
who  ore  using  the  bearings  as  standard  practice  confirm  that  a 
roller- bearini;  machine  can  be  produced  more  cheaply  than  one 


Fiu.  1. — 3i-KW.  Pabsoxs  Peteol-Electbic  Ski. 


same  in  size  as  the  marine  engines,  which  are  built  to  pass  the 
requirements  of  all  authorities. 

This  particular  plant  is  one  of  three  for  country  house  lighting, 
but  the  company  has  built  many  very  much  larger  plants, 
up  to  90  H.P.,  for  various  military  camps  about  the  country,  in 
some  cases  there  being  half-a-dozen  large  engines  in  one  generating 
station. 

The  engine  is  remarkably  clean  in  running,  and  closely  governed 
by  means  of  the  company's  enclosed  high-speed  governor,  which 


Fiu.  2. — Hoffmann  Roller  Journal  and  Ball  Thrust  Beabinob  fob 
ELEiOTuicAL  Machines. 

in  gear-driven  as  shown  ;  it  is  fitted  with  its  own  water  oiroulatlng 
pump,  and  in  simple  and  flexible  to  handle. 

The  coupling  between  the  engine  and  dynamo  is  driven  through 
six  pins  and  collars,  which  allows  the  armature  spindle  to  float 
endwiM, 
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Advertising'  Window  Signs. 
Fie.  3  shows  a  window  sign  desifrned  and  made  by  Simplex 
Conduits,  Ltd.,  of  Garrison  Lane,  Birminprham,  for  the  new  show- 
room of  the  Glasgrow  Corporation  E  eotricity  Department,  which 
was  opened  last  week.    Baring  the  present  trying  times  for  shop- 
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Fig.  3.— Simplex  Window  Sion. 

keepers,  when  the  lighting  restrictions  in  large  towns  are  strictly 
enforced,  it  is  useful  to  remember  that  windows  lighted  in  this 
way  are  well  illuminated  without  flaoding  the  street  with  light  or 
half  blinding  the  obaerver. 


WAR    ITEMS. 


Contraband  of  Wan— The  Zo»r!on  Gazette  for  October  15th 
contains  a  new  Proclamation,  revising  the  list  of  articles  to  be 
treated  as  contraband  of  war.  In  Schedule  I  are  enumerated  the 
articles  that  will  be  treated  as  "  absolute  contraband,"  and  in 
Schedule  II  those  to  be  treated  as  "conditional  contraband."  They 
include  the  following  : — 

Schedule  I. 

Lathes  and  other  machines,  or  machine  tools  capable  of  being 
employed  in  the  manufacture  of  munitions  of  war. 

Emory,  corundum,  natural  and  artificial  (alundum),  and  carbor- 
undum in  all  forms.  ' 

Range-finders  and  their  component  parts  ;  searchlights  and 
their  component  parts. 

Submarine  sound-s'gnalling  apparatus. 

Motor  vehicles  of  all  kinds,  and  their  component  parts. 

The  following  metals  : — Tungsten,  molybdenum,  vanadium, 
sodium,  nickel,  selenium,  cobalt,  hajoaatite  pig-iron,  manganese, 
electrolytic  iron,  and  steel  containing  tungsten  or  molybdenum. 

Asbestos. 
-  Aluminium,  alumina,  and  salts  of  aluminium. 

Antimony,  tojether  with  the  sulphides  and  oxides  of  antimony. 

Copper,  unwrought  and  part  wrought  ;  copper  wire  ;  alloys  and 
compounds  of  copper. 

Lead,  pig.  sheet  or  pipe. 

Tin,  chloride  of  tin,  and  tin  ore. 

Ferro  alloya,  iacloding  ferro-tungsten,  ferro-molybdenum,  ferro- 
manganese,  lerro-vanadium,  and  ferro-chrome. 

The  following  ores:  —Wolframite,  scheelite,  molybdenite, manga- 
nese ore,  nickel  ore,  chrome  ore,  haematite  iron  ore,  iron  pyrites, 
copper  pyrites  and  other  copper  ores,  zinc  ore,  lead  ore,  arsenical 
ore,  and  bauxite. 

Schedule  II. 

Fuel,  other  than  mineral  oils. 

Railway  materials,  both  fixed  and  rolling  stock,  and  materials 
for  telegraphs,  wireless  telegraphs,  and  telephones. 

Russian  Electrical  Industry.— At  a  recent  meeting  of  the 
Weak  Current  Section  of  the  Central  Military  Industrial  Com- 
mittee, the  question  of  the  requirements  of  the  electro-technical 
industry  in  Russia  was  considered.  The  President  stated  that  the 
weak  current  industry  in  Russia  was  satisfactorily  established,  as 
for  many  years  past  both  telegraphic  apparatus  and  signalling 
apparatus  had  been  made  inRussia,  thanks  to  thedhief  Department  of 
Posts  and  Telegraphs  and  the  Marine  and  Engineer's  Departments, 
which  gave  their  orders  exclmively  to  Russian  fac'ories.  The 
Ministry  of  Ways  of  Communication,  on  the  contrary,  very  fre- 
quently gave  the  orders  to  foreign  houses  for  many  items.  It  was 
explained  that  the  development  in  the  production  of  various  appa- 
ratus was  obstructed  by  the  scarcity  of  raw  materials  and  motors. 
Great  need  was  experienced  in  respect  to  ebonite,  iron  and  carbon, 
also  silk  for  insulators,  in  the  cable  works,  Considering  the  diffi- 
culties in  connection  with  the  provision  of  labour,  it  was  uecided 
to  agitate  for  a  change  in  the  law  respecting  the  emploj  ment  of 
female  and  minor  labour.  At  the  meeting  at  which  the  foregoing 
was  stated,  it  was  shown  that,  thanks  to  the  changes  in  the  tech- 
nical conditions  demanded  by  the  Departments,  the  productivity  of 
the  factories  had  grown  by  60  per  cent.  A  dtsire  was  expressed 
for  the  suppression  of  the  fines  introduced  by  the  Departments  for 
the  unpunctual  execution  of  orders,  which,  as  a  mutter  of  fact,  are 
altogether  abortive,  fi  r  the  penalties  are  really  paid  by  the  Treasury 
itself;  the  manufacturers  take  good  care  to  calculate  a  percentage 
in  their  prices  to  stand  against  sui  h  fines.  A  great  hindrance  to 
the  development  of  the  electro-technical  industry  consists  in  the 
requirements  of  the  departments  for  apparatus  to  be  made  in  types 
known  only  to  certain  firms.  The  section  confirmed  the  suggestion 
which  has  been  frequently  raised  regarding  the  necessity  for  a 
complete  change  in  the  qualifications  for  workmen  and  specialists 
in  the  electrical  branches  of  the  Army.  It  was  shown  that  during 
the  war  a  whole  series  of  important  productions  that  had  not 
existed  before  the  war  bad    cropped   up   in  Baesia.    Thus,  for 


example,  the  firm  of  Siemens  k  lUlske  are  now  making  Roatgen 
regenerator  installations  better  in  quality  than  those  made  abroad. 
Tfte  factory  of  Phedoratz.ky  is  making  Uuntgen  tubes,  kc.  Besides 
this,  two  firms  have  come  into  existence  for  the  manufacture  of 
measuring  instruments  which  were  not  produced  in  Russia  previous 
to  the  war.  Ttie  question  of  the  causes  why  the  production  of 
small  motors  of  a  quarter  to  half  horse-power  had  not  been  solved  in 
Russia  before  the  war  was  explained  by  the  absencj  of  an  effective 
Customs  system  in  Russia,  at  all  events  in  respect  to  thesi  goods. 
The  aecMon  declared  itself  in  favour  of  establishing  differential 
tarifl.-i  fir  the  importation  of  engines  and  motors  into  the  country. 
Britisli  Exports  and  tlie  American  Excliange.- The 
American  Exchange  rate  difficulty  was  discussed  at  a  recent  meeting 
of  the  executive  council  of  the  Associated  Chambers  of  Commerce 
of  the  Uoitel  Kingdom,  and  a  resolution  was  passed  in  which  the 
opinion  was  expressed  thnt  nmong  the  methods  available  for  the 
purpose  of  mCRtiiig  the  difficulty  are  : — 

(a)  The  reduction  of  the  importaiin  of  articles  of  luxury  by 
means  of  impirt  duties,  at  least  during  the  period  of  the  war. 

(ft)  The  stimulation,  on  the  part  nf  the  British  Government,  of 
the  export  of  goods  produced  within  British  territory— such  stimu- 
ation  to  take  the  form  of  assisting  onmmercial  effort. 

ic)  Inasmuch  as  debts  due  to  Great  Britain  in  the  form  of 
American  Railroad  bonds  have  been  purchased  in  this  country  for 
export  and  sale  in  America  as  a  means  of  adjusting  the  trade 
ba'ance  against  Great  Britain,  steps  should  be  taken  to  supple- 
ment or  substitute  the  export  of  capital  in  the  form  of  securities 
by  the  export  of  merchandise. 

Tramway  Supplies  in  War  Time.— In  the  October  number 
of  the  Tcamwinjs  and  Light  Bailways  Association  Journal  it  is 
stated  that  in  view  tif  the  difficulty  experienced  by  members  in 
obtaining  supplies  of  steel  tires  and  other  materials  during  war- 
time, the  Council  has  appointed  a  Special  Committee  to  deal  with 
the  matter.  The  Committee  consists  of  Messrs.  Harry  England, 
Fred  Bland,  and  J.  B.  Tippetts.  Members  of  the  Tramways  and 
Light  Railways  Association  are  requested  to  communicate  particu- 
lars of  any  difficulties  that  they  may  be  experiencing  in  the  above 
connection  to  the  Secretary  of  the  Association. 

Australian  Metal  Keflning.— A  Renter  dispatch  from  Mel- 
bourne states  that  as  tue  result  of  conferences  of  the  interested 
parties,  Mr,  Hughes  announced  last  week  that  arrangements  had 
been  made  whereby  the  whole  copper  output  of  the  Commonwealth 
suitable  for  electrolytic  treatment  would  be  treated  in  Australia. 
He  also  announced  that  a  British  group  had  secured  the  Imperial 
Government's  approval  of  their  suggestion  to  distil  in  Great 
Britain  the  whole  Australian  output  of  zinc  concentrates. 

Prohibition  of  Steel  Exports  J— It  was  stated  in  Scottish  iron 
and  steel  circles  on  Ojtober  13th  that,  so  pressing  is  the  Govern- 
ment demand  for  iron  and  steel,  than  an  embargo  is  to  be  placed 
on  exports  of  steel.  This  probability  is  being  forced  upon  the 
Government,  as  deliveries  are  falling  far  behind  in  consequence 
of  all  makers  having  a  surfeit  of  orders.  It  is  already  assured 
that  the  output  for  the  current  year  will  far  eclipse  anything  in 
the  history  of  British  tia.de.— Financial  Times. 

From  the  Front.— Another  of  our  readers  with  the  British 
Expeditionary  Force  in  France  writes  under  date  October  1 1  th  : — 
"Ic  is  very  refreshing  to  have  your  journal  again,  to  read  notes 
and  news  relating  to  the  electrical  world.  I  assure  you  that  the 
weekly  copies  will  be  looked  forward  to  here,  and  will  meet  with 
a  warm  welcome." 


LEGAL. 

Mexican  Light  and  Power  Co. 
In  the  Chancery  Division  last  week,  on  a  motion  on  behalf  of  T.  Q. 
Scott,  a  receiver  was  appointed  of  any  assets  of  the  above  company 
in  this  country. 

Dealings  in  Maeconi  Shares. 
In  the  Court  of  Appeal,  on  Friday,  October  loth,  before  Lords 
Justices  Swinfen  Eady,  Phillimore  and  Pickford,  the  hearing  was 
commenced  of  the  appeal  by  Mr.  Samuel  Segar,  a  shareholder  in 
the  English  Marconi  Co.,  in  the  action  which  he  nnsuccessfnlly 
brought  against  Mr.  Godfrey  Isaacs  for  alleged  breach  of  an  agree- 
ment to  take  over  certain  shares,  or  to  pay  the  difference  between 
their  purchase  price  and  sale  price. 

Mr.  Leslie  Scott,  K.C.,  Mr.  Gordon  Hewart,  K.C.,  and  Mr. 
Beazley  appeared  for  the  appellant,  and  Mr.  Greer,  K.C.,  Mr. 
Schwabe,  K.C.,  and  Mr.  Arthur  Sims  for  the  respondent. 

Mr.  Gokdon  Hewart  opened  the  appellant's  case.  The  hearing 
was  continued  on  October  19th  and  20th,  and  it  is  expected  to 
occupy  some  days  further. 

Newhoubs  and  Othebs  t:  Noethebn  Light,  Poweb  and 
Coal  Co.,  Ltd. 
In  the  Chancery  Division,  Mr.  Justice  Younger  heard  this  action, 
in  which  the  pluintiffs,  as  holders  of  first  mortgage  bonds  in  the 
defendant  company,  sought  to  compel  the  company  to  call  a 
meeting  of  bondholders  with  the  object  of  removing  the  present 
trustees  and  appointing  new  ones.  . 

The  company,  which  was  Canadian,  had  its  offices,  and  held  its 
meetings,  in  London,  and  it  was  forr  or  the  purpose  of  supply- 
ing light  and  power  to  Dawson  City,  with  works  and  plant  in  the 
Yukon  territory.  In  June  of  1909  it  issued  first  mortgage  5  per 
cent,  debenture  bonds  to  the  amount  of  |i,500,000,  and  by  a  trn»t 
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deed  these  bonds  were  secured  on  all  the  property  of  the  company. 
It  was  provided  by  the  trust  deed  that  the  trnstees  might,  at  the 
request  of  the  company,  or  if  75  per  cent,  of  the  bondholders 
stepped  in  to  protect  the  property  of  the  company,  convene  a 
meeting  of  bondholders.  The  plaintiffs  claimed  a  declaration  that 
under  the  provition  the  company  shculd  convene  such  a  mteting, 
or,  in  the  alternative,  that  the  Court  should  grant  an  injunction 
restraining  the  calling  of  any  other  meeting  to  consider  the  matters 
referred  to  in  the  plaintiffs'  requitition. 

The  defendants  did  not  deny  their  refusal  to  call  the  mpetiug 
required  by  the  plaintiffs,  and  persisted  in  their  refusal  to  call  such 
a  meeting.  Thtir  case  was  that  the  plaint' ffs' requisition  was  not 
a  proper  one,  and  that  the  meeting  if  calUd  would  be  ineffective, 
as  it  would  have  no  power  to  do  tLe  acts  and  things  specified  as 
the  objects  of  the  meeting.  It  was  further  alleged  that  one  of  the 
plaintiffs  had  been  notiSed  of  the  company's  intention  to  call  a 
meeting,  and  the  meeting  was  in  fact  called  by  notice  dated  March 
17th.  The  main  question  was  the  inability  of  the  meeting  to 
carry  out  its  proposed  otjects,  and  it  was  argued  for  the  defence 
that  the  Court  had  no  power  to  make  a  mandatory  order  on  the 
company  to  call  a  meeting. 

On  Wednesday  his  Lobdship  delivered  his  reserved  judgment.  He 
held  that  the  plaintiffs  were  substantially  right  and  the  defendants 
substantially  wrong  throughout  the  proceedings,  and,  although  he 
did  not  think  that  any  useful  purpose  would  be  served  by  ordering 
a  meeting  to  be  convened  now,  the  plaintiffs  were  entitled  to  a 
declaration  that  the  company  were  bound  to  convene  a  meeticg  of 
bondholders  of  the  company  in  compliance  with  the  plaintiffs' 
requisition  of  June  2l8t.  The  company  must  pay  the  casts  of  the 
action,  which  would  include  the  costs  of  the  preliminary  motion 
that  had  been  made. 

Beattie  c.  Baeton  Weight. 
Before  Mr.  Justice  Ridley  and  a  special  jury  in  the  King's  Bench 
Division  on  Tuesday  and  Wednesday,  Mrs.  Ellen  Elizi  Beattie,  of 
131,  Maida  Vale,  N.W.,  brought  an  action  against  Mr.  E.  Barton 
Wright,  nf  Pembroke  House,  Oxford  Street,  W.,  claiming  damages 
for  personal  injuries  alleged  to  have  been  su.itained  while  receiving 
electrical  treatment  for  rheumatoid  arthritis  in  the  knee. 

Defendant  denied  that  he  was  proprietor  of  this  electrical 
system  for  treating  disease,  and  said  that  any  contract  entered  into 
was  on  behalf  of  the  Radium  Electro-Emanation  Co.,  Ltd.,  of  which 
he  was  a  salaried  servant.  He  denied  liability,  and  said  that  if 
Mrs.  Beattie  was  injured  the  burn  was  caused  solely  by  her 
negligence,  in  that  she  had  been  verbally  warned  before  treatment 
of  certain  possible  dangers.  Mr.  G.  Thorn  Drury,  K.C.,  and  Mr. 
R.  P.  Croom  Johnson  were  counsel  for  the  plaintiff,  and  Mr.  David 
White  appeared  for  the  defendant. 

Counsel,  in  opening  the  cas3,  explained  that  Mrs.  Beattie  saw 
a  circular  of  what  was  there  called  the  Bartitsu  Institute,  con- 
taining a  numberof  testimonials,  and  she  was  favourably  impressed 
by  what  she  read  therp.  The  circular  indicated  that  the  Institute 
W8S  a  palatial  affair,  whose  upkeep,  Mr.  Barton  Wright  stated,  cost 
£7,C00  a  year.  Plaintiff  called  about  October  30th,  1914,  and  the 
defendant  undertook  to  give  her  treatment,  for  six  guinea?,  by 
three  different  methods— diathermy,  by  which  a  high  electro 
current  was  passed  through  the  affected  joint  ;  a  light  bath  ;  and 
rotary  massage.  Mrs.  Beattie  was  asked  to  bear  as  much  heat  as 
she  could  while  the  electric  current  was  being  applied  ;  and  the 
method  was  that  moistened  pads  were  placed  on  either  side  of  the 
knee,  and  the  current  of  electricity  was  delivered  into  these  pads. 
Mrf .  Beattie  called  out  more  than  once  during  the  operation.  Mr. 
Barton  Wright  was  described  ae  a  gentleman  of  magnetic  per- 
sonality. Something  mupt  have  interfered  with  his  magnetism  on 
this  occasion — for  he  was  nagging  at  the  nnrse  daring  the 
whole  time  the  treatment  was  going  on.  At  its  conclusion 
Mrs.  Beattie  noticed  that  her  knte  was  red  and  inflamed. 
She  proceedfd  from  the  institute  to  the  Florence  Nightingale 
Home,  where  a  daughter  of  hers  was  undergoing  an  operation, 
and  there  showed  her  knee  to  the  nurses.  They  sympathised  with 
her,  and  dressed  it  for  her.  Mrs.  Beattie  persisted  in  the  treatment 
for  several  days,  and  felt  some  sort  of  temporary  relief  from  it,  as 
she  was  informed  would  be  likely  :  but  a  burn  developed,  and  an 
electrical  burn  took  a  long  time  to  heal.  She  was  in  bed  five 
weeks  as  a  result,  and  during  that  time  had  to  be  lifted  in  and  out 
of  bed.  This  was  in  consequence  of  what  Mr.  Barton  Wright  des- 
cribed ae  a  "soothing  and  exhilarating  treatment." 

Giving  evidence,  thePLAlNTiKi- declared  thatdutingthe  treatment 
Mr.  Barton  Wright  was  in  a  particularly  bad  temper, and  the  nurse, 
who  applied  the  electricity,  was  extremely  nervous  in  consequence. 
She  felt  very  sorry  for  her. 

MbB.  Beattik,  in  crosatxamination.  admitted  that  on  a  previous 
oooasion  i-he  had  received  electrical  treatment  under  another 
t>yst«m,  when  she  suffered  certain  effects  of  burning. 

His  LouD.sHiP  (to  Mr.  White)  :  Da  you  put  that  forward  as  any 
reaonn  why  jou  shoulii  burn  her  again  / 

Mh.  White  replitd  that  he  wa»  seeking  to  show  that  Mrs. 
Beattie  knew  there  was  a  possible  risk  of  burning  by  electrical 
treatment.  The  defendant  told  her  he  could  have  put  the  matter 
right  at  once  if  she  had  gone  to  him  instead  of  accepting  treat- 
ment for  the  burn  elsewhere.— The  hearing  was  adjourned. 


Brook  r.  Burnard. 
At  the  Lambeth  County  Court,  before  Judge  Parry,  on  Monday, 
Messrs.  E.  Brook,  Ltd.,  engineers,  of  II addersfield,  brought  an  action 
to  recover  £,'27  10s.  from  Messrs.  Burnard  A:  Co.,  Ltd.,  described  as 
dairy  engineers,  of  Lombeth,  8.E.,  being  the  price  of  afi-H.r.  motor, 
with  starter  fitted  with  no-voltage  release  and  pulley.  Defendants 
did  not  appear,  nor  were  they  represented.  Mr.  Tetlow,  solicitor 
for  plaintiffs,  said  the  motor  was  required  for  refrigerating  pur- 
poses. The  defendants  had  written  a  letter  stating  that  the  motor 
was  not  ordered  by  them,  but  they  had  not  put  in  an  appearance. 
Edward  Hopkinson  Smith,  on  behalf  of  plaintiffs,  formally  gave 
evidence  of  the  ordering;  by,  and  delivery  to,  the  defendants  of  the 
motor. 

His  HoNotMt  gave  judgment  for  the  plaintiffs  for  the  full  amonnt 
claimed,  with  cogte. 


OauAM  LA.MP  WoBKS,  LTD.,  V.  Pope's  Electric  Lamp  Co.,  Ltd. 
This  action  was  mentioned  in  the  Court  of  Appeal  to  the  Master 
of  the  UoIIb  and  Lord  Justices  Bankes  and  Warrington,  when  by 
arrangement  between  the  parties,  their  Lordships  directed  that  the 
hearing  of  the  appeal  from  the  recent  decision  of  Mr.  JuBtioe  Joyo« 
■hould  not  eomraenoe  before  November  8tb. 


Adjjil  Elkctiiic  Co.,  Ltd. 
In  the  CompanieH'  Winding-up  Court  on  Tuesday,  the  petition 
of  the  Acme  ICIcctrioal  Manufacturing  Co.  for  a  compulsory  order 
to  wind  up  the  Adnil  Electric  Co  ,  Ltd.,  oamo  before  Mr.  Justice 
Asthury.  Counsel  atatcd  that  petitioner!.'  debt  wao  £58.  The 
respondent  company  was  insolvent  and  could  not  carry  on  baeinew>. 
All  the  otBoials  wore  resident  in  Germany.  A  provisional  liquidator 
had  been  appointed. 
His  LoRnsMii'  made  a  oompaliory  order. 


Sunderland  r,  Economisebs,  Ltd. 
This  action  was  before  Mr.  Justice  Ridley  and  a  special  jury  In 
the  King's  Bench  Divit-ion,  on  Tuesday,  October  lUth.  Tne  case 
was  the  suit  of  Mr.  Wallace  Sunderland,  of  Horringham  Terrace, 
Leeds,  against  Economisers,  Ltd.,  of  Queen  Victoria  Street,  London, 
claiming  damages  for  alleged  wrongful  dismissal  from  his  post  of 
sole  selling  agent  for  the  company  in  the  area  of  Yorkshire, 
Derbyshire,  Nottingham  and  the  City  of  Lincoln.  The  defence  was 
that  his  dismissal,  on  April  4th,  1913,  was  in  accordance  with  the 
terms  of  his  agreement  of  April  18th,  1912,  and  in  consequence  of 
the  fact  that  he  was  not  carrying  out  his  duties  satisfactorily, 

Mr.  McCall,  K.C,  for  the  plaintiff,  read  letters  in  which  the 
chance  of  supplying  economisers  to  various  electricity  works  was 
discussed,  including  the  electricity  works  at  Halifax.  One  letter 
from  the  defendants  to  their  agent,  dated  May  3rd,  1912,  said  :  — 
"Probably  you  have  seen  the  advertisement  in  the  Electrical 
Review  inviting  tenders  for  a  360-tube  fuel  economiser  for  the 
county  borough  of  Halifax  tramways,  Mr.  W.  M.  Rogerson, 
M.I.E.E.,  borough  electrical  engineer.''  These  economisers,  said 
Mr.  MoCall,  consisted  of  an  arrangement  of  tubes  in  series  placed 
at  the  end  of  the  boiler,  which  raised  to  a  high  temperature  the 
water  which  was  passed  into  the  boiler,  and  used  the  waste 
gases  from  the  furnace  for  heating  the  water  so  passed  to  the 
boiler.  There  were  various  economisers  on  the  mart  et,  and  they 
effected  a  great  saving  in  fuel  and  provided  an  extremely  profitable 
trade  for  established  firms  which  dealt  in  them.  They  were  in 
request  in  connection  with  electrical  plant,  and  at  other  important 
works.  The  plaintiff  had  been  with  Messrs.  Green  &  Co ,  manu- 
facturers, Wakefield,  and  Economisers,  Ltd.,  were  incorporated, 
about  the  time  of  Mr.  Sunderland's  appointment  as  agent,  to  get 
as  much  as  they  could  of  the  trade  in  economisers 
which  had  gone  to  Messrs.  Green  and  to  other  makers. 
One  of  their  letters  to  the  plaintiff  said  :  "  We  want  to  supply 
economisers  in  the  West  Riding  to  show  Messrs.  Green  we  can 
coropste  with  them,  so  to  speak,  at  their  own  back  door."  Mr. 
Sunderland  was  appointed  not  at  a  salary,  but  for  five  years  on  a 
5  per  cent,  commission  on  the  net  cash  received  by  the  firm  for 
the  business  he  obtained,  with  a  proviso  that  in  respect  of  all 
economisers  sold  to  boiler-makers  and  engineers  the  commission 
should  be  2i  per  cent.,  and  that  no  commission  should  be  payable 
on  orders  received  for  economisers  from  boiler  and  steam-engine 
insurance  companies  in  the  area,  unless  the  economisers  were  to 
bf  installed  in  the  area. 

Plaintiff  stated  that  he  was  handicapped  in  the  beginning  by 
the  lack  of  printed  matter,  and  the  delay  in  producing  an  econo- 
miser which  could  be  pointed  to  as  a  sample,  and  he  diiTnot  get 
fairly  to  work  until  December. 

In  answer  to  Mr.  Clavell  Salter,  K.C,  in  cross-examination,  he 
admitted  that  defendants  wrote  complaining  that  they  could  not  get 
answers  to  their  letters  or  detailed  accounts  of  the  fiims  on  whom 
he  called.  He  had  promised,  he  explained,  to  report  when  there 
was  anything  to  report.  He  received  in  February  a  letter  intoiming 
him  that  other  agents  made  weekly  reports,  and  if  the  defendants 
could  not  get  detailed  statements  from  him,  they  must  ask  him  to 
give  up  an  agency  which  was  both  useless  to  himself  and  to  them. 
In  answer  to  that,  on  March  11th  he  sent  a  Telephone  Directory 
for  the  West  Riding,  with  the  names  of  various  firms  marked  in 
red  ink  on  whom  he  had  called. 

Me.  Justice  Ridley  :  In  plain  English,  what  was  the  use  of 
sending  a  book  like  that .' — Plaintiff,  answering  a  further  question 
by  his  Lordship,  said  he  was  also  travelling  in  superheaters  and 
trying  to  get  orders  for  furnaces,  but  this  business  did  not  clash 
with  his  canvass  for  economisers.  He  made  four  or  five  hundred 
calls  In  the  entire  district.  It  took  a  year  or  two  to  build  up  a 
connection  for  a  new  article  like  this  when  the  district  was 
already  well  supplied  with  economiserf,  and  a  £200  economiser 
would  last  20  years. 

The  Jury  stopped  the  hearing  on  the  conclusion  of  the  plaintiff's 
evidence,  and  said  they  were  satisfied  he  had  no  case.  His  Lord- 
ship accordingly  entered  judgment  for  the  defendants. 
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THE    SALESMAN. 


By  E.  P    BENNETT. 


The  salesman  may  be  considered  the  life-sap  to  any  con- 
cern, as  upon  the  results  of  his  activities  the  success  of  all 
industries  depend.  The  manufacturer  can  produce 
efliciently  and  in  abundance,  but  if  the  manufacturer  is  not 
supported  by  the  efforts  of  a  carefully-trained  salesman  for 
the  disposal  of  the  materials  produced,  at  profit-bearing 
prices,  the  manufacturer's  position  is  one  of  uncertain 
speculation.  Advertising  will  do  much  to  help,  but  the 
somewhat  indefinable  personal  touch  of  the  salesman  is 
required  to  make  for  the  certainty  of  a  lasting  success. 

How  best  can  the  salesman  be  trained  for  his  particular 
duties  ?  The  methods  adopted  in  the  U.S.A.  are  very 
thorough  and  elaborate,  and  might  appeal  to  many  in  this 
country  who  realise  the  successes  obtained  by  that  country 
generally  in  the  commercial  world.  The  American  manu- 
facturers will  probably  select  from  the  Universities  the 
well-educated,  whose  appearance  and  bearing  make  them 
more  than  ordinarily  attractive,  and  starting  with  a  course 
in  the  factory,  they  will  see  that  the  future  salesman  is  made 
fully  acquainted  with  the  methods  of  production,  handling, 
packing  and  dispatch.  In  fact,  the  training  means  actually 
working  for  a  definite  period  in  each  of  the  departments 
mentioned,  and  going  from  there  to  a  course  through  the 
administrative  offices,  and  on  to  a  special  preparatory  school 
where  set  methods  of  approach,  attack,  and  the  displaying 
of  samples,  are  learned.  The  student  is  finally  made  to  go 
through  the  performance  of  obtaining  an  interview,  and 
rehearsing  the  firm's  special  mission  to  one  of  his  own 
directors,  with  the  intention  of  selling  as  to  an  actual 
client.  The  defined  lines  of  approach,  the  set  formula,  are 
recited,  and  arguments  advanced,  all  upon  the  lines  of  the 
previous  instruction  right  up  to  the  "  good-day  "  and  exit. 
Until  the  salesman  is  considered  efficient,  the  training  is 
continued.  This  method  must  be  of  immense  value,  especi- 
ally so  with  works  and  office  experience,  but  it  can  by  no 
means  ensure  success  of  the  learner's  ensuing  efforts, 
as  character  and  temperament  finally  play  an  important 
part. 

This  is  perhaps  more  marked  when  the  markets  to  be 
opened  lie  in  this  country.  Here  the  buying  is  more  often 
done  by  the  various  heads  of  the  firm  or  department,  than 
by  the  specialised  buyer,  who,  trained  for  his  work,  is  not 
so  readily  affected  by  the  salesman's  personality  and  general 
bearing,  as  by  his  clear  and  concise  methods  of  introducing 
and  displaying  his  goods. 

A  salesman  in  this  country  is  too  often  selected  for  reasons 
quite  apart  from  considerations  of  suitability  for  the  posi- 
tion. When  using  the  word  "  salesman,"  it  is  intended  to 
convey  the  meaning  of  travelling  representative  rather  than 
the  inside  departmental  man,  for  whose  training  it  is 
necessary  to  proceed  on  quite  different  lines. 

The  really  successful  salesman  is  born  and  not  made.  The 
first  essential  to  success  must  be  a  real  desire  to  cultivate 
the  art — for  an  art  it  is— training,  as  in  all  art,  being 
necessary  to  bring  to  perfection  the  latent  capabilities, 
which,  if  they  do  exist,  will  quickly  make  their  appearance, 
and,  being  noted,  opportunities  given  to  acquire  the  neces- 
sary knowledge  to  enable  the  individual  to  pass  into  his 
proper  sphere.  This  knowledge  could  well  be  imparted  on 
the  lines  adopted  by  the  manufacturers  in  the  States,  but 
without  the  degree  of  rigidity  which  renders  the  future 
working  mechanical,  with  the  possibility  of  resulting  in 
incessant  repetition  of  the  acquired  formulas,  regardless  of 
the  temperament,  character,  or  station  of  the  interviewed. 
The  training  would  probably  cover  a  period  of  three  years, 
towards  the  end  of  which  the  learner  should  be  given  inter- 
views of  minor  importance,  being  brought  into  touch  first 
with  the  clients  visiting  the  works,  from  then  to  the  smaller 
buyers  in  the  locality,  and,  if  possible,  under  the  guidance 
of  an  experienced  salesman,  well  up  to  the  ways  of  the  road, 
a  knowledge  of  which  can  only  be  gained  by  experience. 

Prior  to  the  commencement  in  earnest,  the  now  trained 
salesman  should  be  interviewed  by  his  principal,  and  care- 
fully instructed  in  his  new  duties,  the  principal  clearly 
indicating  the  limit  of  the  salesman's  authority,  the  scope  of 


his  abilities,  and,  not  least  in  importance,  the  many  dangers 
that  will  be  encountered  by  a  young  salesman  now  left  to 
his  own  resources,  away  from  the  sufiervision  of  his  former 
instructors.  A  word  of  warning  from  the  principal  at  this 
important  period  will  often  prove  the  starting  of  a  successful 
career,  and  is  too  often  omitted  by  the  directors  of 
English  companies,  which  is  probably  due  to  their  reluct- 
ance to  seemingly  interfere  in  any  way  in  the  private  affairs 
of  their  subordinates.  It  must  bo  remembered  that  the 
"  representative  is  the  firm,"  and  as  such  their  conduct 
should  not,  through  ignorance,  be  allowed  in  any  way  to 
reflect  to  the  discredit  of  the  firm. 

A  year's  working  would  generally  be  sufficient  to  deter- 
mine whether  the  salesman  is  specially  adapted  for  pioneer 
work  or  district  travelling,  and  his  subsequent  duties  will  be 
shaped  accordingly.  The  future  now  rests  with  the  man 
himself,  who  must  cultivate  adaptability,  rapid  perception 
of  character,  as  in  no  two  interviews  will  he  encounter  the 
same  temperaments.  The  buyers'  moods  must  be  carefully 
noted  and  interest  taken  in  his  sports,  or  hobbies,  and  the 
best  times  to  seek  an  interview  recorded.  The  districts  to 
be  opened  np  should  be  carefully  tabulated,  and  names  and 
addresses  of  firms,  departmental  buyers,  and  times  for 
interviews,  recorded  on  a  card-filing  system;  an  outline  of 
the  results  of  each  interview  being  entered  on  the  cards. 
Readiness  to  impart  useful  information  regarding  your  own 
manufactures,  and  a  good  knowledge  of  your  competitors' 
materials  and  ruling  market  prices,  are  all  valuable  assets 
to  good  salesmanship,  and  tend  to  secure  the  goodwill  of  the 
buyer,  and  will,  with  polite  perseverance,  be  sure  to  secure 
acsounts  of  value,  and  a  repetition  of  orders. 

Having  procured  a  good  connection  the  salesman  should 
be  carefully  watched  by  means  of  the  daily  reports  issued 
to  the  head  office,  and  a  weekly  inspection  of  the  card  file, 
against  the  possibility  of  "  resting,"  or  the  tendency  of  the 
salesman  to  become  too  set  with  one  particular  clique  to  the 
avoidance  of  the  more  difficult  and  less  congenial  interviews, 
remembering,  while  your  good  friends  will  look  after  your 
interests,  you  have  to  look  after  the  interests  of  the  others 
to  maintain  even  a  possible  chance  of  "  getting  in "  and 
securing  orders.  Should  the  tendency  to  rest  become 
marked,  and  a  friendly  warning  from  the  directors  go 
unheeded,  a  change  of  locality  to  be  worked,  or  a  short 
period  put  in  at  the  factory  or  office,  will  often  bring  the 
salesman  up  to  his  original  enthusiasm.  When  possible,  an 
encouraging  word  from  the  directors  should  be  given,  as 
to-day  the  work  of  a  salesman  is  especially  hard,  and  the 
results  of  a  week's  rebuffs  are  bound  to  reflect  in  the 
working  of  the  man.  This  depression  can  often  be  cleared 
away  by  a  few  well-chosen  words  from  the  "  chief." 

Where  firms  employ  more  than  one  salesman,  opportuni- 
ties should  be  given  for  intercourse  between  them  at  least 
every  quarter  -.  the  idea  adopted  by  some  firms  of  calling  a 
meeting  with  the  directors  and  departmental  managers  in 
attendance,  is  a  good  one.  The  ideas  collected  are  useful, 
both  for  the  salesmen  and  for  those  on  the  manufacturing 
side. 

Remuneration  of  the  salesman  is  not  being  dealt  with 
here.  It  depends  too  much  upon  the  class  of  concern  to 
which  the  salesman  is  attached.  The  set  salary  and 
expenses  plus  a  commission  on  the  turnover  above  a  certain 
figure,  is  probably  the  best  of  all  arrangements,  and 
calculated  to  meet  the  interests  of  both  sides. 

It  will  be  found  advisable  in  the  early  days  of  the  salesman 
for  the  firm  to  name  the  hotels  in  the  various  localities 
visited,  where  the  salesman  is  to  make  what  is  in  effect 
the  firm's  address  during  the  visit  to  the  town  being 
worked.  This  is  not  a  difficult  matter,  and  is  a  point  of 
probably  more  importance  than  some  concerns  seem  to 
believe  by  their  apparent  lack  of  interest  in  the  matter. 

If  the  salesman  does  not  tlnow  up  to  advantage  in  the 
first  year  of  his  working,  a  different  locality  might  with 
advantage  be  given  to  him.  If  in  the  new  district  no  signs 
of  success  are  indicated,  it  may  be  taken  for  granted  that 
the  man's  proper  vocation  has  been  missed,  and  dealt  with 
accordingly. 

Unfortunately,  some  salesmen  soon  fall  victims  to  the 
well-worn  cry  of  "Price."  Where  there  is  known  to  be 
good  business  obtainable,  and  provided  the  quality  of  the 
firm's  manufactures  is  right,  and  their  service  is  good,  this . 
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cry  slionM  be  promnUy  stopped.  It  does  not,  want  a  gales- 
aaan  to  dispope  of  the  cheapest  materials.  The  price  cry  is 
reallv  a  disease  of  t^e  salesman,  and,  like  laziness,  requires 
effecfivpjy  dealin?  with. 

With  the  goods  nn  to  market  standard,  backed  with 
prompt  dispatch  and  efficiency  in  the  conntine  house,  with 
attention  given  to  the  req nests  in  the  daily  reports,  snccess 
then  lies  with  the  salesman,  who,  working  quietly  and  con- 
scientiously, making  the  best  use  of  his  personality  and 
persuasive  powers,  together  with  his  knowledge  acquired 
through  his  special  training,  will  make  for  the  success  of 
his  own  career,  and  secure  dividends  for  bis  firm. 

The  influence  of  such  a  salpsman  will  be  felt  years  after 
the  man  has  retired.  The  newcomer  will  get  perhaps  a  little 
tired  of  the  many  kind  inqu'nVs  after  his  predecessor,  but 
how  much  the^e  inquiries  will  reflpct  to  the  credit  of  the 
salesman,  and  their  valne  and  help  in  maintaininsr  the  com- 
pany's turnover,  only  the  firms  who  have  been  fortunate 
enough  to  retain  the  services  of  such  a  salesman  really  know. 


BUSINESS   NOTES. 


Consnlar  Xotes. — CHINA.— Consnl-General  Sir  E.  H. 

Tracpr.  in  his  report  on  the  trade  of  Shorg-bai  for  10I+,  reffT"  to 
the  poriVd  as  one  of  deprppoion.  phr,w<iig-  a  decrfase  of  5  000.000 
taplB  ii  impoTts  and  one  of  30  OOO.OOO  taels  in  pxportn  as  compared 
with  191 S.  The  initial  cansps  of  the  rectriction  of  trade  were  local 
and  direct — a  prolons-ed  droup^ht  impedpd  tranppo't  on  the  inland 
waterways,  the  terrorisirsr  march  of  the  bria'ard  White  Wolf,  and 
the  ppIs'p  of  Tsinertau  and  the  military  opprations  in  Shanfftnne, 
which  affpctpd  the  railways  and  coastinc  lines  from  the  North,  for 
wh'ch  Shanghai  is  a  terminus.  The  indirect  causes  were  pven  more 
important  than  th"se  arioinerfrom  the  local  nnreft.  The  Eoropean  ■ 
war  was  the  principal  factor  in  diBtnrhing-  the  commercial  life  of 
the  port.  The  C^nsnl  refers  to  the  pffect  of  war  conditions  in  their 
bearin?  on  these  remote  markets  of  Phina 

The  heavy  fall  in  exports  can  be  traced  to  the  difficulty  of 
finsncine  cargoes  at  the  moment  wh^n  the  China  staples  were 
ready  *or  shipment  :  the  complete  removal  of  German  shipping 
from  the  Chin*  seas  and  the  rednction  of  British  tonnage — owinf 
to  the  deflection  of  many  ypssels  to  the  service  of  the  State — 
resnlted  in  an  ultimate  increase  of  rates  hy  11.5  per  cent,  on  seeds 
and  40  per  cent,  on  peneral  cargo  as  compared  with  the  qnota- 
tionn  in  Fehrnary,  1914.  A  drop  in  exchang-e  followed  as  a 
natnral  sennonce  of  war  conditions,  the  rates  for  telegrophic 
transfer  falling  from  LM.  "id.  per  tael  in  May  to  -Jo.  IJd.  in 
Nov"mher,  thus  handicapping  the  importer  of  forfign  goods, 
whilst  erpnrte-s  were  nnahle  to  take  advantage  of  the  situation 
owing  to  lack  of  tornas'e  and  lack  of  demand.  In  view  of  the 
fact  that  th"  Shanghai  market  is  so  closelv  linked  with  the 
markets  in  Europe  it  is  '^nly  pnrprisino',  when  reviewing  the  trade 
of  the  year  as  a  whole,  that  the  situation  was  not  more 
disastrons  "^ne  is  forced  once  more  to  the  conclusion  that  there 
is  great  resilience  in  the  China  market,  and  that  it  is  able  to 
weather  heavv  storms. 

The  Rhann-hai  merchants  have  encountered  many  adverse  circum- 
stances dnrin<r  the  pt>st  few  years.  The  revolution  of  ]0]l.l2,  the 
collapse  of  the  rubber  boom,  the  failure  of  the  native  banks,  the 
second  revolution  and  considerable  over-trading  in  191S.  have  all 
tended  to  shake  the  stability  of  the  market  and.  when  news  was 
received  of  the  outbreak  of  war.  the  graveet  appreheneions  were 
fe't  as  to  the  effect  on  the  trade  of  the  port. 

These  apprehpn»ions  were  to  some  extent  justified.  Merchants 
have  suffered,  and  China  has  home  some  share  of  the  common  war 
harden.  At  the  same  time  the  lull  has  proved  beneficial  in  many 
ways  ;  it  has  prevented  the  over-trading  to  which  this  market  is 
somewhat  prone  ;  it  has  resulted  in  the  melting  down  of  con- 
siderable quantities  of  superfluous  coins,  and  has  thus  improved  the 
currency  situation  ;  the  hnsines"  of  the  native  banks  has  b''en  con- 
ducted on  sane  and  cautions  lines  ;  and  the  foreign  bank"  have 
had  ample  funds  at  their  disposal  and  have  encouraged  all  legiti- 
mate bu"iue«fl.  The  close  of  the  year  indeed  showed  a  sounder 
t/>np  in  the  market  than  has  been  experienced  for  several  vesrs  and. 
if  only  Rh«"whai  is  willing  to  wo'k  s'owly  and  steadily  through 
the  war  p»riod.  there  is  every  prospect  of  great  commercial  develop- 
ment In  the  near  future. 

The  onservative  methods  of  Rritiah  merchants  have  shown  con- 
sidernble  modification  in  the  last  few  years  under  pressure  of  severe 
competition  from  their  contimercial  rivals.  Closer  co-operation,  a 
fuller  knowledp'e  nf  condition"  in  the  interior  and  a  more  thorough 
appreciation  of  the  need'  "t  the  Chinese  market  are  already  pro- 
du-^'ng  crnod  re».ilts  and  the  conditions  of  the  trade  conducted 
from  this  centre  demonstrate  that  the  nrltish  merchant  is  Inclined 
to  do  hett«r  bnsinem  when  stlmulBt«d  by  the  pressure  of  adverfc 
olrcum"t»ncet. 

British  firms  in  the  Hnitpd  Kingdom,  or  in  other  parti  of  the 
British  Kmpire,  who  ared^sirnnsorohtainine  information  in  regard 
to  this  mirket,  or  o'  finding  openings  here,  are  recommended  to 
aoply  either  t.o  this  roDsuUte-Reneral  direot  or  to  the  Dlreotor, 
Oommercikl  lotelliKence  Bnnoh,  Board  of  Trade,  Ljndon.    Qoea- 


tions  as  to  trade  conditions  and  openings  in  specific  lines  should  be 
clearly  defined  ;  it  is  impossible  to  deal  satisfactorily  with  requests 
for  general  information. 

Reference  is  made  to  the  important  part  which  is  being  played 
by  local  industries.  D'lring  1914  almost  all  the  mills  added  con- 
siderably to  their  spindles,  additions  were  made  to  existing  plant 
and  machinery,  and  new  mills  were  erected.  "  There  is  no  doubt 
that  the  Chinese  are  improving  their  methods  of  management,  and 
the  Japanese  are  taking  a  very  active  part  in  this  industry  in 
Shanghai." 

Iron  and  steel  bars,  plates,  angles,  ko.  In  the  early  part  of 
1914  very  low  quotations  were  being  made  for  this  class  of 
material,  mostly  by  Continental  works,  and  large  contracts  were 
booked  for  shipment  up  to  and  inc'uding  January.  19!.'^.  Orders 
for  Shanghai  storekeepers  alone  amount  to,  roughly,  5,000  tons,  a 
quantity  far  in  excess  of  normal  demand. 

In  referring  to  iron  and  steel,  it  is  stated  that  the  latter  end  of 
1914  found  the  market  decidedly  short  of  supplies,  and  Shanghai 
prices  reached  a  very  high  point,  bringing  handsome  profits  to 
those  who  held  stocks.  New  contracts  made  since  August  have 
most'v  been  for  American  material,  the  prices  quoted  by  works  in 
the  United  States  being  far  below  British  quotations.  This  of 
course  is  only  natural  in  view  of  war  ccndi'ions  in  the  United 
Kingdom,  and  there  seems  no  pmspect  of  British  works  being  able 
to  compete  until  some  time  after  hostilities  are  at  an  end.  It 
would  be  an  advantage  if  some  British  works  would  place  storks 
in  the  hsnds  of  reliable  representat'ves — especially  in  the  case 
of  m'ld  steel  bars  for  reinforced  concrete  work,  for  which  there  is 
a  constant  and  growing  demand. 

"The  impo-tstion  of  machinery  and  the  installation  of  electric 
lighting  apparatus  in  China  is  worthy  of  the  closest  study  by 
British  firms  who  are  interested  in  the  machinery  market.  China 
shows  a  vigorous  and  increasing  demand  for  electricity  in  all  its 
branches.  The  Shanghai  Municipal  Electricity  Works  supplied 
over  40,000,000  units  during  1914,  as  compared  with  21,000.000 
units  in  the  previous  rear  ;  1..500  radiators  have  been  installed  in 
Chinese  houses,  and  small  motors  are  very  popular.  The  installa- 
tion of  plant  in  the  interior  requires  special  measures  and  cannot 
be  attempted  without  efficient  local  representation.  The  business 
was  largely  in  the  hands  of  German  firms,  mainly  because  they 
were  willing  to  undertake  entire  contracts  and  to  finance  them. 
British  firms,  however,  have  realised  the  possibilities  of  the  market, 
and  those  who  have  been  sufficiently  enterprising  to  meet  the 
local  conditions  are  being  amply  repaid  for  their  trouble,  whilst 
their  work  has  given  the  greatest  possible  satisfaction  to  the 
Chinese  comnan'es  on  whose  behalf  the  contracts  have  been  under- 
taken. British  installations  have  recently  been  completed  for  the 
great  cities  of  S-'ochow.  Changohow  and  Yangchow  in  the  pro- 
province  of  Kiangsn,  and  for  Ningpo  in  the  province  of  Chekiang, 
whilst  a  very  large  number  of  smaller  plants  and  dvnamos  have 
been  supplied  fo'  lighting  small  towns,  missions  and  factories." 

JJADFIRA. — H  M.  Consul  (Captain  James  B^vle)  in  his  report 
for  1914  says: — "Importations  direot  from  Germany  were,  of 
course,  immediately  suspended,  but  as  Dutch  steamers  from 
Rotterdam  have  always  called  here  regularly,  it  is  likely  that 
some  German  goods  arrived  by  that  route.  The  United  States  are 
very  much  alive  to  the  opportunities  now  offered  bv  the  war  for 
introducing  their  goods  into  Portugal  and  Madeira.  Trade  jonrnals 
and  catalogues  are  being  freel^  sent  *o  merchants  and  shopkeepers 
in  Madeira,  and  are  printed  inlPortngu'se,  very  well  drawn  np  and 
profusely  illustrated,  and  are  certainly  well  fitted  to  tempt  pur- 
chasers to  make  a  trial  of  American  goods  to  replace  those  usually 
imported  from  Germany.  The  present  high  rate  of  exchange 
handicaps  the  importer  considerably,  whilst  the  factories  in 
Portugal,  started  and  built  up  under  the  protection  of  the  very 
high  Customs  tariff,  are  able  to  produce  and  se'l  low  class  goods 
at  a  lower  rate  than  it  is  possible  to  import  them  from  abroad. 
British  groceries  and  provi^'ions  will  always  be  preferred  here, 
despite  the  heavy  duties  on  them." 

Electric  light  fittings  and  appliances,  which  have  been  coming 
from  Germany  mostly  for  the  last  few  years,  would,  if  offered  at 
low  prices,  command  a  ready  sale. 

If  British  manufacturers  would  make  a  study  of  the  conditions 
of  the  market  a  most  profitable  business  would  arise,  and  business 
between  Madeira  and  the  United  Kingdom  woald  increase 
considerably. 

Motor  Lorry  Aooideiit. — Oq  Wednesday  last  week  a 

large  motor  lorry  loaded  with  about  four  tons  of  copper  met  with 
an  accident,  mounting  the  pavement  and  completely  wrecking  part 
of  the  front  of  the  premises  of  MK.«sns.  V.  P.  Am.am  .V:  Co.,  107  and 
109,  Gray's  Inn  Road,  Lindon,  W.C.  Besides  breaking  the  plate 
glass,  it  broke  the  whole  of  the  pavement  lights  and  damaged  the 
basement  hoist. 

Dissolutions  and  liiqnidation.s. — VennkuV    Elko- 

TBICAI.  rooKiNC,  AND  Hkatiso  ArpMANCER.  LTD. — A  meptinr 
of  creditors  is  called  for  Tuesday,  October  I'lUh,  at  8r.,  London 
Wall.  London,  F,.C.,  to  consider  the  question  of  appointing  a  joint 
liquidator. 

JoNF.R  &  HonsriEi.n,  boiler  and  pipe  coverers.  Sic,  Brooinstair 
Works,    D-nton. — Mii'srs.    E.    Jones  and   P.  Hague  have  dissolved 
partnership.     Mr.  Jones  attoDds  todibtsand  continues  the  businesa  ' 
under  the  same  style. 

For  Sale. — Mfssur.  .lon.v  .Tackros  A  Co.,  of  Glasgow, 
have  for  disposal  eight  generating  sets  and  condensing  plant, 
ranging  from  HDO  to  I2r)-KW.,  which  can  be  seen  in  London. 
A  number  of  steam  and  water  valves  are  to  he  s,ild  hy  the  Borough 
Eleotrical  Engineer,  Tunbridire  Wells.  Particulars  arc  iriven  in 
our  adyertisement  pm»  today. 
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Cataloffuos  and  Lists. — Lamp  makers  have  not  been 

behindhind  in  agoistin?  as  all  to  nhade  onr  lamps  in  these  days  of 
liehtiner  re»trictioi)9  and  air  raidn.  The  latest  shade  received  is 
one  which  oin  shale  one  side  of  the  lamp  only,  and  it  allows  the 
advice  "  Use  '  Z  '  lamps  "  to  staid  ont  neatly  in  letters  of  lieht, 
with  a  Union  .lack  and  the  words  "British  made"  in  a  circle  of 
liffht.  below  it.  Cipies  can  be  obtained  from  the  Z  Blectrio 
Lamp  M.wuFACTnBTNa  Co  .  Ltd. 

The  EorsoN  .fc  Swan  Unitrd  Elkctbic  Lioht  Co.,  Ltd, 
Ponders  End. — Illustrated  lesfl^t,  Nn.  L  X.117.  g-ivins  a  few  par- 
tionlars  and  prices  of  Royal  Ediswan  radiator  lamps  ;  also  an 
enclosure  card  with  particulars  of  house  service  and  motor  panel 
boards. 

Mes>;rs.  HoLOPHA>fR,  Ltd..  12.  Carteret  Street,  R.W. — "  Holo- 
ohane  Scientific  lUnmination  "  is  the  title  of  a  handbook  recently 
issued  by  Messrs.  Holnphane,  Ltd.,  cnntaininer  a  series  of  repro- 
ductions of  nhntoeraphs  of  actual  lightinsr  installations  carried 
out  on  the  Holophane  system  of  illumination.  A  preface  points 
out  the  supreme  importance  of  the  proper  shadiuff  of  lierht  sources, 
and  the  necessity  of  usinar  scientifically-desisrned  applian'-es  for 
this  purpose.  The  Holophane  glassware,  which  is  made  in  England, 
fulfils  this  requirement,  and  is  backed  up  by  the  expert  knowledge 
of  the  staff  and  abundant  engineering  data,  which  are  at  the 
disposal  of  their  clients.  The  present  handbook  cimes  wi^hin  the 
latter  category  ;  it  is  divided  into  sections  illustrating  effectively 
various  typical  classes  of  interiors,  such  as  churches,  municipal 
buildings,  commercial  oflSoes.  clnhs,  restaurants,  libraries,  railwav 
stations,  shops — a  remarkable  collection  indeed,  showing  that  the 
Holophane  svetem  of  illumination  is  capable  of  being  adapted  to 
any  class  of  building  or  style  of  architecture.  The  book  is  one 
which  electrical  contractors  and  architects  will  find  very  useful  for 
reference  purposes,  as  well  as  highly  instructive. 

Inquiries  from   Lyons  for  British  .Accessories. — 

H.M  Consul  at  Lvons  says  that  a  local  agent  wishes  to  represent 
a  British  manufacturer  of  electrical  apparatus.  Alsi  that  a  dealer 
in  electrical  lighting  accessories  of  all  kinds,  who  cannot  satisfy 
orders  owing  to  shortao'e  of  local  supplies,  washes  to  get  into  com- 
munication with  British  firms  making  such  accessories.  The 
names.  &c.,  of  the  inquirers  can  be  ascertained  at  the  B.  of  T. 
Commercial  Intelligence  Branch  in  London. 

Trade   Fair    Abandoned. — The   Birmingham    Trades 

Fair  arranged  for  the  spring  of  1916  will  not  be  held,  the  B.  of  T. 
being  of  opinion  that  the  metal  trade  will  be  too  busy  with  war 
orders  for  manufacturers  to  give  it  attention. — Time.i. 

Trade  Announcements. — The  business  of  Messrs.  T.  G. 

Poole  &  Co.,  of  16,  John  Dalton  Street,  Manchester,  has  been 
purchased  as  a  going  concern  bv  Mr.  D.  C.  B  \te,  of  40.  Brazennose 
Street,  Manchester,  and  it  will  be  continued  as  usual  under  the 
personal  euperviaion  of  Mr.  Po"le,  whose  services  have  been 
retained.  Mr.  Bate's  original  business  in  connection  with  the 
Buoply  of  motors,  starters,  &c.,  will  not  be  in  any  way  interfered 
with. 

Messrs.  Feld  Bros.  &  Co.,  Ltd..  announce  that  their  head 
office  and  new  works  are  now  at  326,  Goswell  Road,  London.  E.C. 

From  Monday  next  the  offices  nf  the  Western  Union  Tele- 
graph Co.  will  be  removed  from  2G.  Old  Broad  Street  and  Broad 
Strct  House,  E.C,  to  its  new  premises  at  Western  Union  House, 
22,  Great  Winchester  Street,  E.C. 

Bankruptcy  Proceedin«'S. — A.  F.  Hawdon,  electrical 

engineor,  Gosfnrth. — November  6th  is  the  last  dav  for  the  receipt 
of  proofs  for  dividend  by  the  Trustee ;  C.  Woollett,  Official  Receiver, 
30,  Mosley  Street,  Xewcastle-on-Tyne. 

Book  Xotice. — "  The  Post  Office  Electrical  Engineers' 
Journal."  Vol.  VIII.  Part  3.  October,  1915.  London  : 
H.  Alabaster,  Gatehouse  &  Co.     Price  Is.  net. 

Roller  BearinffS. — The  Hyatt  roller-bearing  depart- 
ment of  Messrs  Broom  &  Wade,  Ltd.,  has  recently  comn'eted 
delivery  to  Messrs.  Vickers,  Ltd..  for  500  .S-in.  diameter  Hyatt 
roller-bearings  for  the  line  shafting  in  a  n^w  works  which  is 
entirely  equipped  with  same.  Other  recent  orders  include  some  50 
2i-in.  and  3-in.  for  Sir  W.  6.  Armstrong,  Whitworth  &  Co.,  of 
Elswick,  40  3-in.  and  3}-in.  for  Messrs  Dunsmuir  &  Jackson,  of 
Govan,  and  75  3i-in.  for  the  North  British  Diesel  Engine  Works, 
of  Govan. 


LIGHTING  AND  POWER  NOTES. 


Aberystwyth. — Street    Lighting.  —  The    T.C.    has 

accepted  an  offer  from  the  Chiswiok  Electricity  Supply  Corpora- 
tion, Ltd.,  to  light  one  pilot  lamp  only  on  each  post  from  30 
minutes  after  sunset  to  30  minutes  before  sunrise,  at  £2  58.  per 
lamp  per  annum. 

Ayr.^AKNrAL  Rkport. — Mr.  Roland  Marshall,  the 
burgh  electrical  engineer,  in  his  report,  states  that  in  spite  of  a 
reduction  "f  21'9  per  cent,  in  the  number  of  units  sold  for  lighting 
purposes  there  was,  during  the  past  financial  year,  an  increase  of 
3  6  per  cent,  in  the  total  number  of  units  sold  for  all  purposes,  due 
principally  to  the  large  increase  of  .57  per  cent,  in  the  number  of 
units  sold  for  power.  There  was  a  total  reduction  of  82,822  in  the 
number  of  units  sold  for  private  and  public  lighting  purposes, 
which  was  due  to  the  restricted  lighting.    The  revenue  showed  a 


decrease  of  £448  for  the  year.  There  was  a  net  surplus  for 
the  year  of  £1  24S,  which  had  been  placed  to  the  credit 
of  the  reserve  fund,  which  now  amounts  to  £5,351.  The 
amount  expended  on  coal  showed  a  decrease  of  £513,  a  result  due 
to  the  USB  of  very  low-grade  fuel,  made  possible  by  new  stoking 
apparatus  installed  last  year. 

Barnsley. — Works  Extensions. — The  Electricity  and 

Lighting  Cimmittee,  with  the  consent  of  the  Conncil,  has 
appointed  Messrs.  Crawshaw  &  Wilkinson,  the  architects  for  the 
extensions  to  the  electricity  works,  at  a  commission  of  4  per 
cent. 

Barnes. — Coal    Supply. — Tenders  for  a    six    months' 

supply  of  coal  having  been  received,  the  Lighting  Committee  con- 
sider that  none  of  the  prices  quoted  are  sufficien*^ly  attractive  to 
warrant  its  recommending  the  Council  to  enter  into  a  contract. 
The  engineer  has  been  instructed  to  purchasfl  supplies  in  the  open 
market,  to  obtain  a  supply  sufficient  for  four  weeks  for  storage 
purposes. 

Barrow. — We  understand  from  Mr.  H.  11.  Burnett, 
chief  electrical  engineer,  that  our  statement  last  week  that  his 
Electricity  Committee  was  recommending  an  increase  in  the  price 
of  electricity,  is  incorrect.  Mr.  Burnett  adds  that  this  question  is 
unlikely  to  be  considered  at  Barrow,  as  owing  to  the  abnormal 
increa-'e  in  output  the  working  co?ts.  despite  a  large  increase  in  the 
price  of  coal  and  labour,  have  been  largely  reduced.  He  adds  that, 
during  the  quarter  ended  June  30th  nearly  2,000.000  more  units 
were  sold  than  during  the  corresponding  period  of  last  year,  and 
it  is  probable  that  a  similar,  or  greater,  increase  will  ba  recorded 
during  the  remaining  ouirter  of  this  financial  year. 

Year's  Working.— The  report  of  Mr.  Burnett,  the  borough 
electrical  engineer,  on  the  last  financial  year's  working  of  the  elec- 
tricity department,  shows  that,  owing  to  the  great  demand  of 
local  industries,  the  outnut  sold  reached  3,597.410  units,  as  com- 
pared with  2  081,317  units  in  the  previous  year,  the  power  units 
representing  56  per  cent,  of  total  as  against  34  por  cent,  in 
1913-14.  The  maximum  load  reached  2.285  KW.,  and  th"  load 
factor  remained  nearly  stationary  at  about  18  per  cent.  Owing 
to  the  favourable  load  conditions  and  despite  increased  charges, 
the  works  costs  fell  from  ^Sd.  to  ■69d.  per  unit,  and  the  total  cost 
from  r32d.  to  921.  per  unit — a  reduction  of  30  per  cent.  Briefly, 
the  undertaking  yielded  a  revenue  increase  from  £20  149  in  1914 
to  £26,585  in  1915  ;  a  gross  profit  increase  frnm  £8.689  to  £12,717, 
and  a  net  profit  increase  from  £513  to  £3,163 — the  result  being 
£2,650  inexcss  of  the  previous  year's  result,  and  a  record.  During 
the  year  a  2,000  KW.  3,000  R  p.m.  B.T.H.  turbine  sot.  with  switchgear 
by  the  same  firm,  was  installed,  also  a  30.0001b.  Stirling  boiler 
with  underfeed  stokers,  and  other  work  carried  out  in  connection 
with  cooling  towers,  feed  pumps,  economisers.  &o.  Mains  and 
substation  extensions  have  also  been  undertaken,  including  the 
installation  of  three  500.KW.  rotary  converters.  A  number  of 
street  arc  lamps  have  been  replaced  by  500  and  300- watt  half-watt 
lamps.  At  March  last  345  motors  of  2,412  H  P.  were  connected  to 
the  supply,  while  the  electric  heating  and  cooking  apparatus  on 
hire  totals  605.  an  increase  of  193  apparatus  in  the  year.  The  total 
includes  43  ovens  and  321  electric  irons.  Mr.  Burnett  stated  that  a 
further  phenomenally  Urge  increase  in  output  during  the  current 
year  is  assured,  and  that  owing  to  this  and  the  modern  plant  in 
use,  a  further  reduction  in  generating  costs  is  anticipated. 

Bidford-on-.4A'On. — E.L.  Scheme. — A  parish  meeting 
was  held  last  week  to  consider  an  E.L.  scheme  for  the  parish,  pro- 
posed by  Mr.  Best,  of  Bradford,  under  which  it  is  intended  to  form 
a  local  company  to  carry  out  the  prnj»ct,  and  to  supply  current  for 
lighting  at  6d.  per  unit,  and  for  cooking  or  power  at  3d.  A  reso- 
lution was  passed  in  favour  of  the  scheme,  and  requesting  the 
Alcester  R.D.C.  to  give  the  promoters  reasonable  encouragement 
in  their  endeavours  to  carry  the  same  into  effect. 

Bo'ness. — Plant  Extension. — The,  T.C.  has  approved 

of  the  proposals  of  the  National  Electric  Construction  Co.  to  install 
temporarily  two  100-KW.  Diesel  oil  engines.  It  is  also  proposed  to 
make  teinporary  extensions  to  the  power  house,  and  the  cost  is 
estimated  at  £7,000,  The  extensions  are  necessary  by  reason  of  a 
contract  which  has  been  entered  into  by  the  company  with  a  new 
consumer. 

Buno'ay. — E.L.  Scheme. — Mr.  C.  H.  Best,  of  Bradford, 
has  approached  the  U.D.C.  with  reference  to  an  E  L.  scheme  for 
the  district,  and  is  seeking  the  attitude  of  the  Council  towards  the 
project.  The  Council  has  decided  to  obtain  further  information 
from  Mr.  Best. 

Chesterfield. — Loan  Sanction. — The  T.C.  has  received 

sanction  to  a  loan  of  £5  000  for  additional  plant  at  the  elec^rieity 
works.  On  account  of  reduced  street  lighting,  the  Electrical  Energy 
Committee  has  allowed  a  rebate  of  £150  per  annum  on  the  cost. 

Continental  Notes. — Russia. — The  Pereyaslavl  T.C, 

in  the  Government  of  Poltava,  is  considering  whether  to  construct 
an  electric  lighting  system,  or  to  buy  up  the  existing  private  one  ; 
a  Committee  has  been  appointed  to  advise  on  the  sThject. 

The  Smolensk  T.C.  has  decided  to  bnv  no  the  local  tramway  and 
electric  systems,  for  which  purpose  500,000  roubles  have  been 
allocated. 

The  Kieff  Town  Council  has  decided  to  give  electricity  free  to 
hospitals  and  analogous  institutions  from  the  plant  which  it  has 
just  sequestrated. 

It  is  proposed  to  extend  the  electric  station  of  Tiflis.  The 
capacity  of  the  present  plant  is  900  H.P.    The  recommendation  is 
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to  install  two  Diesel  motors,  each  of  600  H.P.,  at  a  cost  of  200,000 
roubles. 

At  Aatraohan,  in  view  of  the  impossib'litv  of  obtainine  carbons 
for  street  liehtiner,  it  is  proposed  that  the  Town  Committee  shall 
adopt  other  lamps. 

Spain. — A  feature  of  theeleotric  pow^r  transmission  line  which 
is  at  present  bpins  established  between  Penarrova  and  La  Carolina, 
a  distance  of  about  90  miles,  in  order  to  connect  the  power  station 
of  the  Companii  Mensremor  with  thR  works  of  the  Sociedad  Minora 
y  Metalurg-ica  de  Penarroya,  is  that  the  masts  carrying'  the  line  are 
bein?  constructed  of  armoured  cement.  The  ma'ta.  which  ransre 
frnm  36  to  ."JO  ft.  in  heiffht.  are  being:  made  in  accordance  with  the 
Alifferad  system  of  the  Compania  Construotora  de  Postes  de 
Cem^intos  Armado,  of  Madrid. 

Dover. — Cottage  Lighting. — A  report  on  the  lighting 

of  12  oottasres  at  the  pier,  presented  to  the  Corporation  Electricity 
Committee,  shows  that  the  receipts,  after  dednotinff  the  cost  of 
lamps,  was  4'66d.  per  unit,  a  better  result  than  was  anticipated. 
The  eneineer  recommends  the  further  development  of  the  sytem. 
A  request  to  reduce  the  cost  of  current  supplied  to  thelLord  Warden 
Hotel  has  bsen  refused. 

Eston. — E.L.  Petition. — The  U.D.C.  has  received  a 
petition  from  162  ratepayers  askinpr  that  steps  be  taken  for  pro- 
cnriner  a  supply  of  electricity  from  local  purveyors.  The  Council 
hag  informed  the  petitioners  that  it  is  powerless  to  deal  with 
the  matter,  and  intimated  that  those  requiring  electricity  for 
lightiner  and  heating  should  communicate  directly  with  the  firms 
Bupplyingr  it  in  the  district. 

Glasffow. — Hospital  Lighting. — Some  time  ago  the 

Health  Committee  accepted  the  offer  of  the  Clyde  Valley  Electrical 
Power  Co.  to  supply  electricity  for  the  proposed  hospital  at 
Robroyston  at  the  rate  of  IJd.  per  unit,  with  a  g-uaran'^eed  annual 
bill  of  £150  for  five  years,  on  condition  that  the  T.C.  erpcted 
a  small  transformer  house  and  paid  the  cost,  amounting  to  £7.'iO.  of 
erecting  the  overhead  wires.  Subspquentlv  the  company  offered 
in  lieu  to  run  an  underground  cablo,  subjfict  to  a  guaranteed 
annnal  oonsump'^ion  equal  to  £S00,  with  an  adjustment  depending; 
on  coal  prices,  and  the  latter  offer  was  accepted. 

Gravesend. — Mains  Extension. — The  T.C.  has  de- 
cided to  lay  an  additional  cable  to  supply  Messrs.  Henley,  who  need 
practicillv  doable  their  present  amount  of  current.  Messrs. 
Henley  will  bear  the  capital  cost  of  the  cable  and  maintain  it,  and 
the  Council  will  allow  an  annual  rebate  of  £80,  the  equivalent  of 
the  charge  required  to  liquidate  the  capital  outlay  over  the  period 
of  the  life  of  the  cable. 

Hejwood. — Bulk  Supply. — The  T.C.  has  been  in- 
formed that  it  was  anticioated  that  the  work  in  connection  with 
the  bulk  supply  of  electricity  would  be  completed  in  a  fortnight's 
time.  After  then  the  Council  would  be  in  a  position  to  receive  the 
whole  of  its  supply  from  Bury. 

Holywell. — Laundry      Plant. — The      L.G.B.      has 

informed  the  B.  of  G.  that  it  cannot  approve  of  the  proposal  to 
install  electric  plant  for  the  workhouse  laundry,  not  being  satisfied 
that  the  economy  effected  bv  the  installation  would  cancel  the 
cost  within  a  reasonable  period.  The  B.  of  G.  has  referred  the 
matter  back  to  the  House  Committee  for  further  consideration,  it 
being  considered  that  by  the  installation,  sufficient  would  be  saved 
to  cover  the  outlay  in  three  years. 

Ilkley. — E.L.  Loans. — Following  a  minute  of  the 
D.C.  to  the  effect  that  it  was  in  negotiation  with  the  L.G.B. 
for  sanation  to  a  loan  for  extensions  of  cable  services,  the 
clerk  to  the  Council  has  made  a  detailed  statement  on  the  financial 
position  of  the  electricity  scheme  generally.  The  estimated  cost  of 
the  undertaking,  it  is  stated,  was  £18,000,  and  the  L.G  B.  had 
sanctioned  the  borrowing  of  th^t  sum.  The  actual  payments  to 
date  amounted  to  about  £14,000,  but  the  engineer  estimated  that 
£20,600  was  required  to  complete  the  scheme.  This  estimate  could 
now  be  regarded  as  fairly  definite,  as  the  scheme  was  nearing  com- 
pletion. The  new  minute  was  to  secure  the  raising  of  a  loan  for . 
the  extra  £2,600  ;  and  though  the  L.G.B.  had  intimated  that 
loans  could  not  be  sanctioned,  the  Counoil  is  asking  that  it  may  be 
allowed  to  spend  not  more  than  this  sum  to  complete  the  works, 
and  that  formal  application  for  borrowing  powers  be  deferred  until 
the  end  of  the  war  ;  the  Board  is  also  asked  to  favourably  consider 
the  matter  then.  The  number  of  consumers  is,  so  far,  disappoint- 
ing, though  twice  the  number  promised  to  take  a  supply  of 
eleot'icity.  It  is  calculated  that  the  town  must  expect  a  loss  of 
£2,000  on  the  undertaking  next  year,  equivalent  to  an  8d.  rate. 

Kilrea    (Co.    Derrv). — At  a  meeting  of    the  Deny 

Count?  Council,  a  deputation  of  the  people  of  Kilrea  requested 
that  thi  poles  and  electric  wirni  used  by  Mr.  W.  B.  Bolton  in  the 
electric  ligh'ing  of  the  town  be  removed,  and  that  permission  be 
granted  to  Mr.  Robert  Peden  to  erect  the  neoensary  poles  t,nfi 
wires  and  plant  for  lighting  the  town.  1*  was  alleged  that  Mr. 
Bolton  supplied  the  current  only  when  bethought  fit,  and  that  a 
large  numbir  of  the  consumer*  had  notified  that  they  would  not 
take  any  furth'ir  supply  from  him,  so  onBatisfactory  were  the 
conditions.  On  behalf  of  Mr.  Bolton  it  wan  stated  that  he  had 
sank  wha'-,  capital  he  had  in  the  plant  and  fittings,  which  had 
cost  him  £600.  Tne  whole  income  was  £102  per  annum,  and  it 
was  insufficient,  the  towni»poople  not  supporting  him.  The  Counoil 
adjourned  the  matter  pending  a  report  by  ita  Burveyor. 


Leli!:]!. — Electrical    Showroom. — The  Chairman  and 

deputy-chairman  of  the  Electrical  Committee  hold  the  view 
that  for  the  present  it  is  not  desirable  to  open  a  showroom 
of  electrical  fittings,  but  at  a  meeting  of  the  T.C.  last  week  several 
members  expressed  disappointment  that  the  matter  had  been 
shelved,  and  an  amendment  was  carried  that  the  matter  should  be 
referred  back  for  further  consideration. 

London. — Beemondsey. — Regarding  the  recent  allpged 
smoke  nuisance  at  the  generating  station,  the  Electricity  Committee 
explains  that  the  work  of  substituting  chain  grate  stokers  for  the 
three  underfeed  stokers  is,  owing  to  war  conditions,  progressing 
very  slowly,  and  that  immediatelj'  the  stokers  are  installed  it  will 
be  able  to  reduce  the  smoke  to  a  minimum. 

Manchester. — A  letter  of  protest  against  the  Barton 
power  station  scheme  has  been  addressed  to  the  L  G.B.  by  Mr.  P. 
Percival,  secretary  of  the  Manchester  Ratepayers'  Association,  who 
states  that,  having  secured  extensive  borrowing  powers  on  the 
strength  of  helping  in  the  production  of  munitions,  the  Electricity 
Committee  is  now  letting  it  be  known  that  it  is  not  intended  to 
provide  more  than  an  empty  shell,  instead  of  a  large  new  station, 
during  the  continuance  of  the  war. 

Newport  (Mon.). — The  L.G.B.  has  sanctioned  the 
raising  of  £8,327  by  the  T.C.  for  a  refuse  destrnotor.  The  Com- 
mittee has  deferred  for  the  present  the  request  of  the  Electric 
Vehicle  Committee  that  the  Council  should  contribute  an  annual 
subscription.  The  borough  electrical  engineer  has  reported  that, 
owing  to  the  shortage  of  staff  in  the  distributing  department,  he 
proposed  to  transfer  an  engineer-in-charge  from  the  works  to  that 
department,  and  to  fill  the  vacancy  thus  created  by  the  appointment 
of  another  assistant. 

Penanjf. — George  Town   Electricity   Department. 

— The  report  of  Mr.  O.  V.  Thomas,  the  manager,  on  the  10th  year 
of  working  (1914)  of  the  municipal  electrical  undertaking,  shows 
that  1,460,413  units  were  sold,  as  compared  with  1.291,061  units 
in  the  previous  year.  The  revenue  amounted  to  $281.595.5,  an 
increase  of  about  9  per  cent.  ;  the  gross  profit  was  $154,804  (17  per 
cent,  on  average  capital  expenditure),  and  out  of  this,  interest, 
sinking  fund,  depreciation,  renewals  and  reserve  contributions 
amounting  to  $96  912,  or  10  per  cent,  on  the  capital,  were  made. 
The  generating  station  is  now  equipped  with  two  Homsby  and 
four  Babcock  boilers,  two  100-kw.  and  two  300  Kw.  Allen- 
WestinghouBe  and  two  500-KW.  Browett,  Lindley-E.C.C.  high-speed 
steam  generating  sets  with  ejector  condensers,  the  cooling 
water  being  pumped  from  a  settling  pond  supplied  by  gravity 
from  a  tidal  river.  One  sub  -  station  is  equipped  with  a 
balancer-booster  and  Tudor  battery,  while  the  other  contains 
a  balancer  set  for  the  lighting  circuits,  and  a  motor-generator  for 
supplying  the  tramways  from  the  lighting  bus-bars.  The  dis- 
tributing network  is  on  the  three- wire  system,  at  460  and  230  volta. 
At  the  end  of  the  year  1,919  consumers  were  connected,  with  an 
aggregate  demand  of  68,467  30-watt  lamps,  including  1,676  fans. 
The  total  costs  amounted  to  8  68  cents  per  unit  sold,  and  the  works 
costs  to  7'24  cents.  On  the  mains  21  faults  occurred,  16  in  paper- 
insulated  vuloanised-bitnmen  sheathed  cables,  two  in  rnbber-insu- 
lated  connections  in  pillars,  and  four  in  paper  lead-sheathed  oables 
— the  latter  being  due  to  mechanical  damage  and  subsidence.  It  is 
interesting  to  note  that  the  department  has  felt  the  effects  of  the 
war  in  the  matter  of  rising  prices  and  difficulty  in  obtaining 
materials. 

Portstewart. — At  the  meeting   of   the  Derry  Cotmty 

Council,  it  was  suggested  that  the  petrol  lamps  at  Portstewart 
Harbour  shanld  be  replaced  by  electric  lamps.  The  surveyor  was 
directed  to  obtain  an  estimate  of  the  cost. 

Slijjo. — Asylum  Lighting. — Mr.  A.  Scott,  architect, 
reporting  to  the  District  Asylum  Committee  on  the  lighting  of  the 
institution,  stated  that  he  had  tried  to  get  an  electrical  firm  that 
would  undertake  the  work,  but  had  failed.  Several  members  said 
the  gas  was  unsatisfactory,  and  it  was  agreed  that  Mr.  Scott 
should  be  asked  to  go  further  into  the  matter. 

South  Africa. — The  applications  for  subscription  to  the 
recent  loan  of  £7."),000  for  the  Corporation  Town  Municipal 
electricity  extensions  amounted  to  £206,830. 

StroHd    (Glos.).— E.L.   Scheme.  —  The   U.D.C.    has 

approved  of  a  plan  of  proposed  works  under  the  E  L.  order,  sub- 
mitted by  Messrs.  El  wards  &  Armstrong,  Ltd.,  subject  to  terms 
submitted  to  the  firm. 

Swindon. — Oyerueak  Lines. — The  T.C.   has  applied 

to  the  B.  of  T.  for  consent  to  use  overhead  lines  to  the  factory  of 
Messrs.  Gundry,  Newcastle  Street,  for  the  transmission  of  current, 
at  a  pressure  of  440  volts. 

West  llroniwich. — The  T.C,  owing  to  the  demand  for 
current  for  power,  has  decided  to  discontinue  connecting  private 
houses  for  lighting  purposes.  The  Electricity  Committee  has  been 
authorised  to  negotiate  arid  enter  into  a  contract  for  the  supply 
of  power  in  bulk,  and  to  put  down  the  neoessary'  converting 
plant. 

Worcester. — Price  Increase. — In  order  to  meet  the 
increased  ooat  of  ooal,  theT.O.  has  decided  to  increase  the  prioe  of 
current  to  private  oonnumera  for  lighting,  power  and  heat  by 
1 0  per  oant. 
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Windsor.— Street  Lighting.— The  T.C.  has  decided, 
in  agreement  with  the  Electrical  Installation  Co.,  to  euapend  the 
eiistinpr  public  liffhtin?  contract  from  September  17th  last  on  the 
following  conditiona  : — That  the  company  replaces  existing 
high  c.p.  lamps  by  others  of  a  new  type,  the  annual  charge  to  be 
redaoed  from  £431  to  £3U,  and  the  contract  to  run  for  four 
years  on  the  old  conditions  when  normal  lighting  conditions  are 
resumed. 


TRAMWAY  and  RAILWAY  NOTES. 


Blackpool,  —  Contract  Tickets.  —  The  Tramways 
Committee  has  decided  to  recommend  that  tramway  passengers' 
contract  tickets  be  increased  from  £3  to  £4  per  annum.  Accord- 
ing to  a  report  prepared  by  Mr.  C.  Furness,  the  tramway  manager, 
the  number  of  contracts  issued  has  increased  from  922  in  1911  to 
1.466  in  1915,  and  the  revenue  from  this  source  from  £2,51G  in 
1911  to  £4,140  in  1915.  Twenty  per  cent,  of  the  passengers  were 
contract  holders,  and  their  average  fare  worked  out  at  a  fraction 
above  }  i.,  as  against  an  average  fare  of  lid-  received  from  each 
paying  passenger.  The  average  working  expenses  per  passenger 
were  slightly  over  ,'d.,  and  the  contract  system  meant  a  loss  to  the 
department  of  something  like  £2,000.  Mr.  Furneas  suggested  sec- 
tional contract  tickets  at  £4  per  annum,  and  combined  contract 
tickets  covering  all  routes,  at  £t;  per  annum.  The  Tramways 
Committee  considered  that  sectional  contracts  would  be  somewhat 
complicated,  and  decided  to  recommend  that  the  whole  system 
should  be  continued,  the  price  of  contracts,  however,  being  raised 
from  £3  to  £4  per  annum.  If  the  T.C.  approves,  the  higher  charge 
will  come  into  force  on  November  1st. 

From  April  Ist  to  October  7th  the  tramway  receipts  were  £1,040 
more  than  during  the  corresponding  period  of  last  year,  and  the 
decrease  of  £8,800  recorded  at  the  end  of  July  by  comparison  with 
the  corresponding  period  of  1914  has,  of  conrse,  been  entirely 
wiped  out. 

Coutiueutal. — Italy. — Messrs.  Aroedi  Grippa  e  Ca., 
engineers,  of  Milan,  have  submitted  a  scheme  to  the  Italian  Ministry 
of  Public  Works  for  the  electrification  of  the  secondary  and 
complementary  railways  of  Sicily.  The  scheme  has  be^n  drafted 
by  the  Engineer  Chauffourier.  The  network  proposed  to  be  elec- 
trified comprises  11  secondary  lines,  with  two  branches,  serving 
25  cities  and  towns ;  and  7  complementary  lines,  with  two  branches, 
serving  28  cities  and  towns.  The  estimated  present  coal  con- 
sumption on  this  network  is  70,000  tons,  of  a  value  of  £140,000,  on 
which  a  saving  of  £40,000  would  be  effected  were  this  network 
electrically  worked.  Owing  to  the  extent  of  the  network,  the 
scheme  advocates  the  adoption  of  single-phase  working  at  11,000 
volts.  The  distribution  is  to  be  made  from  a  transformer  and  con- 
version station  at  Nicosta,  which  wiU  be  supplied  from  the  central 
station  of  the  Societa  Elettrica  della  Sicilia  Orientale.  This  supply 
will  be  distributed  at  50,000  volts  to  14  sub-stations,  where  it  is  to 
be  stepped  down  to  11,000  volts.  The  distribution  network  will 
be  supported  on  iron  standards.  The  modest  working  margin 
(£24,000)  which  the  financial  side  of  this  large  scheme  shows 
hardly  jastifies  its  realisation,  says  VElectrolPcnica. 

Dewsbary. — Tramway  Accident. — A  runaway  tram- 
car  practically  demolished  a  boot  shop  and  a  considerable  portion 
of  the  Scarborough  Hotel,  in  the  Market  Place,  last  week. 
Through  some  cause  unknown,  control  was  lost  of  an  Earlsheaton 
car  coming  into  the  Market  Place  down  the  Wakefield  Road,  which 
at  that  place  is  very  steep.  On  previous  occasions  when  cars  have 
overrun  the  points,  they  have  always  been  brought  to  a  standstill 
on  the  setts.  On  this  occasion  the  car  ran  down  the  hill  at  a  great 
speed,  crossed  the  setts  and  crashed  into  the  building.  The  shop 
under  the  hotel  was  ruined,  the  wall  collapsing  and  the  car  being 
embedded  to  a  depth  of  2  or  3  ft.  The  upper  part  of  the  building 
collapsed  later  in  the  day.  Seven  persons  were  injured,  but,  for- 
tunately, all  are  reported  to  be  making  satisfactory  progress 
towards  recovery.  The  lady  conductor  was  injured  in  jumping  off 
the  runaway  car. 

L,  &  S.W.  Electrification. — Ifc  is  announced  that  the 
first  electric  section  of  the  South-Western  Railway,  between 
Waterloo,  Putney,  and  Wimbledon  will  be  opened  for  service  on 
Monday  next.  A  20-minuteB'  service  will  be  given,  the  journey 
occupying  24  minutes,  as  compared  with  30  minutes  required  by 
the  steam  trains. 

Leeds. — Female  Labour. — The  Tramways  Committee 
has  given  authority  to  the  general  manager  (Mr.  J.  B  Hamilton) 
to  arrange  for  the  employment  of  women  as  tramcar  conductors. 
The  step  has  been  rendered  necessary  by  the  increasing  shortage  of 
male  labour  and  a  resultant  curtailment  of  services.  Where  pos- 
sible, preference  will  still  be  given  to  men  who  are  ineligible  for 
military  service.  The  women  will  be  paid  hi.  per  hour,  the  same 
amount  as  is  paid  to  the  men  on  this  work,  and  their  week  is 
expected  to  be  one  of  60  hours,  making  their  wage  27s.  6d.  There 
have  been  several  hundred  applications  for  the  work.  It  is 
expected,  also,  that  women  will  be  employed  as  car  cleaners, 

London.  —  Female    Conductors. — The    Metropolitan 

Police  authorities  have  now  announced  their  wiUingness  to  issue 
licences  to  suitable  women  to  act  as  conductors  of  omnibuses  and 
tramway  cars,  thus  enabling  the  London  tramways  to  fall  into 
line  with  the  large  provincial  undertakings. 


Mancliester. — Half-yearly    Report. — The  working 

of  the  Corporation  tramways  undertaking  up  to  September  30th 
resulted  in  a  total  revenue  of  £180Ji92,  compared  with  £1(17,681 
and  £470754  for  the  oorrecponding  periods  of  1914  and  1913 
respectively.  The  working  expenses  were  £278,106,  compared 
with  £29,^, 448  and  £287,149  in  1914  and  1913  respectively.  To 
the  working  expenses  for  the  half-year,  however,  there  had  to  be 
added  £45,622,  in  respect  of  war  service  allowances  to  men  and 
dependents  of  men  serving  at  the  Front,  and,  in  addition,  there 
was  £78,6S.i  for  interest,  sinking  fund,  &c ,  bringing  the  total 
expenditure  to  £402  213,  compared  with  £372  351  and  £358,778 
for  th"!  sami  periods  of  1914  and  1913.  The  surplus  was  £78,479, 
as  against  £95  330  in  September,  1914,  and  £111,976  in  September, 
1913,  The  number  of  car-miles  run  was  9,435,921,  compared  with 
9,972,567  and  9,769,674  in  the  corresponding  periods  of  1914  and 
1913,  but  the  revenue  per  car-mile  was  12023d  ,  compared  with 
ir0761.  in  1914.  The  general  revenue  was  12'224d.,  as  against 
11  252d.  a  year  ago,  and  the  expenses  per  car-mile  were  7'073d.,  as 
against  7  109d.  in  the  corresponding  period  of  last  year.  It  was 
stated  at  the  meetinfr  that  of  £23,500  raised  for  relief  funds  on 
the  tramway  systems  of  the  country,  Manchester  had  contributed 
£14,000. 

Penans'. — George  Town  Tramways.  —  During  the 
ninth  year  of  operation,  the  municipal  tramways  carried  some 
5,600,000  paseengers,  as  against  the  4,900,000  in  the  previous  year  ; 
.'>04,000  car-milea  were  run  on  the  system  which  covers  1 1 J  single 
track  miles.  The  total  revenue  amounted  to  $153,014  and  the 
operating  costs  to  $92  ()16  or  18  38  cents  per  oar-mile. 

Perth. — Mr.  W.  0.  Snell,  Corporation  Tramways 
manager,  reports  that  for  the  past  four  weeks  162,918  passengers 
were  carried  on  the  cars,  giving  receipts  amounting  to  £799,  an 
increase  over  the  same  period  last  year  of  over  £100. 

Rochdale. — AVar  Wages. — Following  the  second  refusal 
of  the  Tramways  Committee  to  make  a  permanent  advance  of 
wages  to  tramway  men  in  lieu  of  a  bonus,  the  workmen's  Trade 
Union  has  asked  that  the  matter  should  be  referred  to  the  B.  of  T. 
for  arbitration.  The  Tramways  Committee  has  asked  repre- 
sentatives of  the  Union  to  meet  it  this  week  on  the  matter. 

South  Lanes. — Collision. — Two  cars  on  the  South 
Lancashire  Co.'s  tramway  system,  between  Walkden  and 
Little  Hulton  cams  into  collision  on  Monday  morning.  The  cars 
were  travelling  on  a  single  line  and  a  dense  fog  prevailed.  Both 
drivers  escaped  injury,  as  did  also  the  few  pasaengers  who  were  on 
the  cars  at  the  time. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Revision  of  TariflFs. — In  the  House  of  Commons  last 
week,  the  Postmaster-General  stated  that  the  increase  in  the 
charge  for  ordinary  12-word  telegrams  from  6d.  to  9d.  had  been 
accepted  by  the  country  Without  protest.  Short-distance  telegrams, 
which  were  remunerative,  had  been  largely  replaced  by  telephone 
messages,  whilst  long-diatance  telegrams,  which  did  not  pay,  had 
increased  in  number.  Nevertheless,  the  cost  of  telegrams  on  the 
average  was  slightly  under  8d.  each,  compared  with  8d.  in  1885, 
The  total  loss  on  the  telegraph  service  was  £1,200,000  a  year.  The 
Press  had  objected  to  the  proposed  increases  in  the  rate  for  Press 
telegrams,  and  these  had  been  revised,  and  would  not  come  into 
force  until  the  end  of  next  year.  The  present  cost  of  Press  tele- 
grams by  day  was  Is.  per  75  words  for  the  first  copy  and  2d,  for 
each  additional  copy,  and  as  nine-tenths  of  the  telegrams  were 
sent  at  the  copy  rate,  the  average  receipts  for  Press  telegrams  were 
only  3d.  per  100  words  by  day  and  4d.  by  night.  Sixty  per  cent, 
of  the  Press  telegrams  were  e ent  at  the  day  rate,  and  only  64  per 
cent,  of  them  were  published.  The  additional  revenue  expected 
from  ordinary  telegrams  was  £410,000,  and  from  Press  telegrams 
£60,000.  The  Post  Office  expected  also  to  effect  a  saving  of 
£70,000  a  year  owing  to  the  reduced  traffic,  and  hoped  to  increase 
the  saving  to  £200  000.  Eventually,  the  improvement  in  revenue 
and  reduced  expenditure  should  amount  to  about  £740,000.  In 
future  the  Press  rate  will  be  Is.  per  60  words  by  day  and  80  words 
by  night,  and  3d.  per  additional  copy. 

Cable  Repair. — The  submarine  cable  which  connects 
Mall,  Coll,  and  Tiree  with  the  mainland,  and  which  was  inter- 
rupted on  August  23rd,  has  been  repaired,  and  communication  now 
goes  on  by  the  usual  channels.  During  the  six  weeks  of  inter- 
ruption the  wireless  stations  on  the  West  Coast  maintained  com- 
munication. 

iustralia. — It  has  been  decided  by  the  Federal  Govern- 
ment to  transfer  the  wireless  branch  of  the  Postmaster-General's 
Department  to  the  control  of  the  Minister  of  the  Navy. 

Wireless  Telephony. — We  understand  that  the  suc- 
cessful experiments  which  resulted  in  telephonic  communication 
without  wires  between  Arlington  and  San  Francisco  were  carried 
out  jointly  by  the  American  Telephone  and  Telegraph  Co.  and  the 
Western  Electric  Co.,  in  co-operation  with  radio  stations  under  the 
uiifdicticn  of  the  U,8.A.  Navy  Department, 
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CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Australia.  —  December     7th.      P.M.G.'s    Department 

(▼arions  States).  Non-enerasting  zincs,  carbon  and  manganese 
powder,  maneanese  chUride,  chloride  of  ammonia,  porous  pots 
(2  in),  outer  jars  for  cell",  carbon  blocks,  resistance  boxes  of  .^,000 
ohms.  &c.     See  "  Official  Notices"  October  13th. 

Stdney— December  6th.  Municipal  Council.  33, 000- volt  out- 
door transformers  and  switohgear.  Specifications  (lOs.  (id.)  from 
Electric  Light  Department,  Town  Hall. 

December  20th.  Metropolitan  Board  of  Water  Supply  and 
Sewerage.  Centrifugal  pumps  and  electric  motors  at  the  Marrick- 
ville  low-level  pumping  station. 

November  4th. — P.M.ft      .'i.'?  miles  lead-ccvered  cable  (11  items). 

January  12th,  1916.  N.S.W.  Railway  and  Tramway  Department. 
Two  water-tube  boilers,  kc.  for  the  Zira  Street  power  house, 
Newcastle.     See  issue  of  October  8th  for  further  particulars. 

January  Slst,  1916.  Three  electrically-operated  railway  freight- 
oar  transferers,  for  Jones  Biy  wharfage,  Pyrmont.  Particulars 
from  Engineer-in-Chief  of  the  Harbour  Trust,  Circular  Quay. 

Melboibne. — December  14th.  Deputy  P  M,G.  Eleven  sections 
of  a  lamp-signalling  trunk-line  switchboard,  and  other  material 
necessary  for  increasing  the  equipment  of  Melbourne  trunk 
exchange  from  108  to  240  lines.     Schedule  1,207.* 

December  14th.  P.M.G.  For  delivery  in  all  States,  1 8,(170 
common-batterv  wall  pattern  telephones,  manufactured  in  Australia. 
Sohed.  No.  1  264. 

January  5th,  1916.  Installation  of  automatic  sprinklers  and 
thermostats  at  Jolimont  car-shed.  Chief  Storekeeper,  Railway 
Offices,  Spencer  Street,  Melbourne. 

Peeth. — Dpcemher  8th.  294  accumulators,  and  rower  board 
complete,  for  P.M  G.'s  Dipt.     See  "  Official  Notices  "  October  8th. 

Bradford.  —  November  13th.  Corporation,  Twelve 
months'  supply  3f  lamp  fittings,  insulating  material  and  tramway 
stores  for  the  Tramways  Committee.  Specifications  from  the 
Tramway  Offices,  7,  Hall  Ings. 

Cape  Tom  n.  —  November  5th.  Corporation.  One 
4,00o-K.v.A.  (or  alternatively  smaller  or  larger,  according  to 
whichever  can  be  delivered  earliest)  steam-turbine- driven  alter- 
nator ;  also  one  1  OOO-KW.  converting  plant.  Specifications,  &o.. 
from  Messrs.  Divis  &  Saper,  .54,  St.  Mary  Axe,  E  C* 

Dublin. — October  25th.  Corporation.  Alterations  and 
additions  to  electric  lighting  of  public  baths  and  wash-houses,  Tara 
Street.     Specifications  from  the  City  Electrical  Engineer,  Fleet  St. 

November  4th.  Great  Northern  Railway  Co.  (Ireland).  Twelve 
months'  supply  of  stores,  including  a  number  of  electrical  items. 
See  "Official  Notices"  October  l.'Jth. 

filas<i'OW.  —  The    chief    electrical    engineer    has    been 

authori-ed  by  the  T.C.  Electricity  Committee  to  order  transformers 
and  Bwitchgear  to  put  down  in  munition  works,  at  an  estimated 
cost  of  £1,777. 

Cilriiiisby. — November  4th.  Corporation.  House  ser- 
vice bixps  (lead),  and  fittings  ;  house  fuse  boxes  and  fittings.  See 
"  Official  Notices"  to-day. 

Lanark. — November  1st.  The  District  Committee  of 
the  Middle  Ward  of  the  County  of  Lanark  invites  tenders  for 
executing  the  electric  lighting  works  at  Hairmyres  Colony,  East 
Kilbride.  Schedules  from  the  consultiog  engineer,  Mr.  William 
Arnot,  163,  Hope  Street,  Glasgow. 

ii(»ndon. — November  3rd.  L.C.C.  Installation  of  193 
wiring  points.  2tO  lights,  at  Thornfield  Road  Elementary  School, 
Coverdale  Road,  Haitimorsmith,  W.     See  "Official  Notices"  to-day. 

IIAM.MEHSMITH. — Ojtohcr  26th.  Borough  C  mncil.  Supply  of 
1  .'lO  tons  per  week  of  through  and  through  free-burning  Welsh 
■team  coal  for  the  hand-fired  boilers  at  the  electricity  station.  Mr. 
G.  G.  Bell,  Borough  Klectrical  Engineer,  Electricity  Works. 

.Manclu'ster. — October  27tb.  (ri)  Coal  conveyinir  plant, 
now  coal  hopper,  ,^o.  ;  {!/)  water  cooler  ;  (<•)  two  electrically-driven 
circulating  water  pumps  ;  (</)  turbine-driven  boiler  feed  pump  for 
the  Electricity  Upartment.  Specifications,  ko.  (£1  Is.),  from 
Mr.  F.  E.  Hughes,  Secretary,  Electricity  D<ipartment,  Town  Hall. 

Jivw    Zealand.  —  Duneiun.  —  November    3rd.      City 
Conncil.   Insnlated  and  bare  copper  wire  for  a  period  of  two  yearn.* 
November  3rd.     City  Council.     One  3,000-volt  regulator.' 

.Spain. — November  I5lli.     The  municipal  authorities  of 

Noblt  jiii  (Province  of  Tolndo)  are  inviting  tenders  for  the  conces- 
sion lor  the  electric  lighting  of  the  town  during  a  period  of  five 
yearn. 

'lork, — October  28th.  N.!"].  Railway.  .*^ix  or  twelve 
months'  supply  of  telegraphic  apparatus,  wire,  and  line  storei. 
S.-e  "lifficial  Notices"  October  IMh. 

'Bpsclfloationa  for  the  itemi  marked  *  Can  be  seen  at  the  Board 
of  Trade  Oommeroial  IntelliKenoe  Branch  In  London. 


CLOSED. 
Cape  Town. — For  the  supply  of  low-tension  feeder  cable, 
j  oint  boxes  and  disconnecting  pillars  for  the  Corporation  electric 
lighting  department,  six  tenders  were  received.     The  three  lowest 
are  as  follows  : — 

Biemens,  Ltd.-Cable,  £4,324;  straight  through  boxes,  £36;    end  boxes, 

£3H;  t.ital  £4,399. 
S.A.  General  Electric  C\— Cable,  £4,674;   straight  through  boxes,  £74: 

end  h  IX  s,  £6i  ;  tofal  f  4,810. 
Telegraph  Maanfacturiag  Co.— Cable,  £4,780;  straight  through  bjxes,  £58  ; 
end  boxes,  £10;  total  £4,S7S. 

la  order  to  make  Slessrs.  Sif-mens's  tender  comparable  with  the 
other  tenders  received,  it  was  necessary  to  add  a  figure  to  allow  for 
the  rise  in  both  copper  and  lead,  and  also  a  figure  for  increased 
freight  and  insurance.  These  figures  brought  the  total  tender  to 
£4,667,  which  was  finally  accepted.  With  regard  to  two  discon- 
necting pillars,  the  only  tender  received  wag  that  of  Messrs. 
Siemens,  Ltd ,  for  £172.  and  that  also  was  accepted. 

Colchester. — The  T.C.  has  accepted  the  tender  of 
Messrs.  Mellonie  &  Goulder,  Ltd.,  for  2.50  tons  of  Cresswell  screened 
nut  coal  for  the  electricity  works,  at  £1  4g.  6  1.  per  ton. 

GlasjiOW. — The  Tramways  Works  and  .Stores  Committee 
has  recommended  acceptance  of  the  following  : — 

Special  trackwork.— Edgar  Allen  &  Co.,  Ltd. 

bwitchboard  for  head  office. — Mavor  &  Coulson,  Ltd. 

Electric  heaters  for  Govan  deput.— .\rcha.  Wa'son  &  Co. ;  Crompton  and 
Co.,  Ltd. 

Woodworking  machine  irons.— C.  D.  Monninger,  Ltd. 

(iJovernnient  Contraet.s.  —  List  of  new  contracts  for 
September,  1915  :— 

War  Office. 
Distribution  boards. -Cable  Accessories  Co.,  Ltd. ;  Cranmer  &  Cheshire  ; 
Dorman  «  Smith;  E.M.P.  (1914),  Ltd.;  Forward  Electric  Co.,  Ltl.: 
Galsworthv,  Ltd. ;  General  Electric  Co.,  Ltd. ;  D.  Hulett  i  Co.,  Ltd. ; 
Ingram  &  Kemp,  Ltd. :  Knrtret  Engineering  Co. ;  Rainsford  li  Lynes  : 
Sun  Electrical  Co.,  Ltd. ;  W  Whiiehouse  &  Co  ,  Lid. 
Electric  cables  and  wire  —B.I.  &  Helsbv  Cables,  Ltd  ;  C'aigpark  E'eotrio 
Cable  Co.,  Ltd. ;  .(.  Fiankenburg  &  Sons  Lid. ;  A.  Green,  Ltd. ;  1.  R., 
G.-P.  *  Telegraph  Works  Co.,  Ltd  ;  Johnson  &  Phillips,  Ltd. ;  Liver- 
pool Electric  Cable  Ho.,  Ltd. ;  St.  Helens  Cable  &  Rubber  Co  ,  Ltd.  : 
Saxonia  Electrical  Wirn  Co.,  Ltd.;  H.  W.  Smith  &  Co.,  Ltd  ;  Ward 
and  Goldstone;  Yorkshire  Cable  Co.,  Ltd. 

Electric  cells  and  parts.— J.  C.  Fuller  &  Sons,  Ltd. ;  Siemens  Bros  and 
Co.,  L,d. 

Electric  lamps.— Bulpitt  &  Sons,  Ltd. ;  Edison  &  Swan  U.E.L.  Co.,  Ltd. ; 
E.  Giifflih  &  Sons,  Ltd. ;  A.  Lyon  &  Wrench,  Ltd. 

Lamps  and  lanterns. — C.  Collins,  Ltd.  ;  G.'iieral  Electric  Co.,  Ltd.  ; 
J.  Hi  ks  &  Sons,  Ltd. ;  Jones  &  Foster,  Ltd. ;  Kits  n  Empire  Lighting 
Co.;  Lyon  &  Wrench,  Ltd.;  G.  Polkey,  Ltd  ;  Pope's  Blecrio  Lamp 
Co.,  Ltd. ;  Rippingill's  Albion  Lamp  Co.,  Ltd. ;  Sherwoods,  Ltd. 

Electric  lighting.— H.M.  Gun  Wharf,  Devonport :  W.  G.  Haath  &  Co. 
India  Office. 

Cells.— Chloride  Electrical  Storage  Co. 

Core.— Siemens  Bros.  &  Cl.,  Ltd. 

Insulator  cups. — Bui  ers,  Ltd. 

Switchboird.— Peel-Conner  Telephone  Works,  Ltd. 

Wire.— Shropshire  Irm  Co.,  Ltd. 

Wireless  telegraph  apparatus. — Marconi's  Wireless  Telegraph  Co. 
H.M.  Office  of  Works. 

Incandescent  electric  lamp  supply  to  August  31st,  1916. — British  Thomson- 
Houston  Co.,  Ltd. ;  Dick,  Kerr  &  C  i.,  Ltd. ;  Pope's  Electric  Lamp  Co., 
Ltd.:  The  "Z"  E  ectric  Lamp  Mfg.  Co.,  Ltd.;  Foster  Engineering 
Co.,  Ltd. 

Post  Office. 

Protective  apparatus.— Walters  Elec  'ical  Mfg  Co.,  Ltd. 

Telephone  apparatus.— British  L.  M.  Ericss  m  Mfg.  Co  ,  Ltd. ;  Peel-Conner 
Telephone  Woiks,  Ltd. ;  Siemens  Bros.  &  Co.,  Ltd. ;  Western  Electric 
Co.,  Ltd. 

Submarine  cable.— Eastern  Telegraph  Co.,  Ltd. :  I.-R.,  G  -P.  &  Telegraph 
Works  Co.,  Ltd.;  Teleg.aph  CoustructiOQ  &  Maintenance  Cj.,  Ltd.; 
Ui.ion  Cable  Co. 

Battery  cells.  -  Siemens  Bros.  A  Co.,  Lt4. 

Chloride  of  ammonia —Brunner.  Mond  &  Co. 

Telephone  curds. — London  Klecttic  Wire  Co.  &  Smiths,  Ltd. ;  Phoenix 
Tel-phone  &  Electric  Works,  fjtl. ;  Siemens  Bros.  &  Co..  Ltd. 

Metallic  filament -Biitish  Thomson-Houston  Co.,  Ltd.;  Edison  &  Swan 
U.E  L.  Co  ,  Ltd. ;  General  Electric  Co.,  Ltd. ;  Siemens  Bros.  Ujnamo 
Works,  Ltd. 

Telephone  lamps.— General  Electric  Co.,  Ltd. 

Bronze  wire  — F.  Smith  i  Co.  (moorporatei  in  the  London  Eleolrio  Wire 
Co.  >t  Smiths,  Ltd.). 

Ilolnifirtli. — The   District  Council  has   accepted    the 

tender  of  Messrs.  Roy  ,t  Co.  for  the  supply  of  a  cooling  tower  and 
a  water  tank  at  the  new  electrijity  works 

London.— i^lETiiOPOi.iTAN  Watuk  Board.— The  follow- 
ing tenders  have  been  accepted  : — 

Edison  \  Hwan  United  E.L.  Co.,  Ltd.— Fusoboards  in  cast-iron  oases,  £8'J. 
Callendor's  Cable  &  Coiistruciion  Uo.,  Ltd.— Coils,  llu  yds.,  upcd  and 

braided,  V.l  R  ,  600  mogohra  grade,  £116. 
Steiling  Telephone  and  Electric  Cj.,  Ltd.— Special  stethoKOpo  receiver 

oasoB,  £.sa. 

L.C.C. — The  Council  has  received  the  following  tenders  for  the 
Rupply  of  an  electric  lighting  main  in  oonneotion  with  the  lighting 
of  refuges  on  the  Victoria  Embankment  :  — 

W.  T.  Henley's  Teleitraph  Works  Co..  Ltd.  (accepted)  £114 

t:»llonder'i.Cal)lo,v  Coii^tiuclion  Co.,  Lul U6 

B  1.  *  IlclubvCahlos,  Ltd Ii7 

W.  T.  mover  4  Co,.  Ltd U» 

The  following  tenders  have  been  received  by  the  London 
Elucation  Committee  for  installing  electric  light  at  the  Winchester 
Street  School,  I'insbury  :  - 

Napier.  Klmhcr.  Ltd £110 

,,                                (alternative)   ..              (*coept.>d)  101 

A)plm  Manulsi'lurinKCo.  Utl 

Aut<iiiinliil«  ,t  Kloctrlcal  Eriutpment  Co.  iKi 

A.  llawklnH  ,V  SjnM ii;.'> 

'Irtilegarn,  LUl.        ..         ; 1?J 

Titan  Lift  Co  ,  Ltd ml 

O.  Wp^loa  *  Bonn,  Llil iUW 

T.  W.  VttURhan  ,<  Cxi.  (I'.IUl,  Ltd 'ifi 

The  Education  Committee  has  received  claims  from  Meurs. 
Pefriei  >v.  Ooldmnn,  Ltd.,  for  additional  sllowanoen  on  their  con- 
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tracts  for  instaUingr  electric  lieht  at  four  schools,  owirfj  to  the 
increase  in  the  price  of  materials  between  the  time  of  the  accept- 
ance of  their  tenders  and  the  comm°ncement  of  the  work.  Dnrinp 
the  Committee's  recent  recess  the  chairmnn,  as  a  matter  of 
ursenoy,  approved  oonditionolly  the  undprmentioned  allowances  : — 
Woolmore  Street.  Poplar,  20  per  cent.  ;  S^ar  Lane,  Falham.  10  per 
cent.  ;  Senior  Street,  Paddington,  10  per  cent.  ;  The  "  Victoria," 
Hammersmith.  10  per  cnt. 

The  Committee,  in  February,  1914,  accepted  the  tenders  of 
Messrs.  A.  Hawkins  i:  Sms,  amonntine  to  £3159,  and  the  ilpha 
Manufactnrine  Co.,  amounting:  to  £46:f,  for  ins'alling  electric  li?ht 
in  the  Ranelagh  Riad,  St.  Georee,  Hanover  Stiiiare.  and  Vernon 
Square,  Finsbury,  schools,  respectively.  Messrs.  Hawkins  &  Sons 
now  submit  a  claim  for  £13  10s.  in  respect  of  the  increased  cost  of 
materials  consfquent  on  the  war.  The  Committee  considers  the 
claim  reasonable,  as,  owing  to  the  strike  in  the  bnildiner  trade,  it 
was  not  possible  to  give  the  order  to  commence  until  the  following 
September.  The  Alpha  Manufacturing  Co.  have  also  submitted  a 
claim  for  delay  under  similar  circumstances,  and  have  agreed  to 
accept  the  sum  of  £12  lOj.  in  settlement. 

Malvern, — The  U.D.C.  has  accepted  the  tender  of  the 
South  Wales  and  Cannock  Chase  Coal  and  Coke  Co.,  for  th9  supply 
of  boiler  slack  to  the  electricity  works  for  a  year. 

Margate. — The  T.C.  has  accepted  the  tender  of  the 
Rapid  Magnetting  Machine  Co.,  Ltd,  at  £135,  for  a  magnetic 
separator  for  the  dust  destructor,  comprising  one  electro-magnetic 
separator,  one  10-amp  dynamo,  a  1  H.p.  motor  and  starter,  and  a 
switchboard,  including  fixing. 

Mnizeubera'  (Cape  Province). — The  following  tenders 

were  received  for  electric  lighting  and  bells  at  a  new  boarding 
house : — 

Light,  Bella. 

Clyde  Engineering  Works  ..    (acoepted)     £229  £59 

Edwa'd  A.  Hhaw  ,<t  Oo 216  61 

Cunningham  &  Gearing 266  72 

Koch  «  D'xie 284  65 

R.  G.  Jack  &  Bon        333  62 

Newport  (Mon.) — The  Corporation  Electricity  Com- 
mittee has  received  the  following  tenders  for  the  supply  of  con- 
verting plant  :^ 

K\v.  capacity. 
British  Tbomson-Houston  Co.,  Ltd 250  £l,12S 

Alternative  (accepted)        264  1,173 

British  Electric  Transformer  Co.,  Ltd 330  k.v.a.     297 

General  Ele-tric  Co.,  Ltd 300  1,081 

Altevoative  POO  1,616 

Bruce  Pe=b  es 350  1.390 

British  Westinghouse  Co ?00  1,309 

Siemens  Bros.  Dynamo  Works "i  30O  i  1,255 

Blackburn  Corporation  (second-band  plant)  . .         . .        250  670 

The  Electricity  Committee  has  resolved  to  accept  the  alternative 
tender  of  the  British  Thomson-Houston  Co.,  Ltd.,  together  with  an 
extra-high-tension  G,000-v.  feeder  panel,  subject  to  the  price  being 
satisfactory. 

The  Electricity  Committee  has  approved  the  action  of  the 
engineer  in  obtaining  100  to  120  tons  of  coal  from  Messrs.  James 
and  Eooanuel  at  13-i.  6d.  per  ton,  and  has  resolved  (1)  to  accept  the 
"  spot  "  lot  offered  by  the  firm  at  13s.,  and  (2)  to  contract  for  the 
following  coal  for  delivery  up  to  August  next ;  — 

Jame"  c4  Emanuel.— 3. .'500  tons  of  Tirpentwvs.  13s.  3d.  per  ton. 
CrnmlinValiev  Collieries,  Ltd.— 1,000  tons  of  Hafiodvrjnys,  13s.  3d.  per  ton. 
Partridge,  Jones  &  Co.,  Ltd.— 2,600  tons  of  Myuydd  Black  Vein,  13s.  6d. 

per  ton. 
Bedwas    Navigation  Collieries  Co.,    Ltd.— 2,500  tons   of   Bedwas    small, 

15s.  4d.  per  ton. 

It  IB  also  proposed  to  purchase  150  tons  of  Messrs.  John  Vipond 
and  Co.'s  "washed"  small  coal,  at  16s.  per  ton,  in  order  that  the 
engineer  may  be  in  a  position  to  report  as  to  the  properties  of 
such  coal. 

Ranisbottoni. — The  U.D.C.  has  accepted  the  tender  of 
Messrs.  J.  Wolstenholme  &  Son  for  a  motor  and  pump  for  lifting 
sludge  at  the  sewage  disposal  works,  for  £24 1. 

Stratford-on-.4von. — The  .Toint  Hospitals  Committee 
has  accepted  the  tender  of  Messrs.  Booth  A:  Bomford,  Ltd  ,  for  the 
installation  of  internal  telephones  at  the  hospital,  at  £18. 

Sunderland. — The  T.C.  has  accepted  the  following 
tenders  on  behalf  of  the  Electricity  and  Lighting  Committee  : 

Ferranti,  Ltd.— 1,500-kw.  e  h.t.  cub'cle. 

Dearborn  Chemical  Co.,  Chicago.— 900  lb.  Dearborn  Water  Treatment. 

Brunner,  Mond  &  Co.,  Ltd.— Alkali. 

Tjnenioutb. — The  Electricity  Committee  has  accepted 
the  tender  of  the  Cowpen  Coal  C  >.,  Ltd.,  for  coal. 

West  Broniwicli. — The  T.C.  has  accepted  the  tender 

of  Messrs.  R.  H.  Longbotham  &  Co.,  of  Wakefield,  for  a  second-hand 
turbo-alternator  and  generating  plant ;  and  that  of  Mnssrs.  Field 
and  Bradley  for  3,000  tons  of  slack  coal  for  the  electricity  works. 

Worcester.  —The  Electricity  Committee  of  the  T.C.  has 
accepted  the  following  fuel  contracts  :  — 

Cnderwood  &  Co.,  Ltd.— UOO  tons  Birch  Coppice  best  screened  beans  or 

d.s.  nuts,  19s.  Ud.  per  ton. 
South  Wales  and  Cannock  Chase  Coal  Co.— 1,920  tons  of  Higbley. seconds 

bright  slack,  lis.  6d.  par  ton, 


FORTHCOMING    EVENTS. 


Junior  Institution  of  Enfilneers.— Friday,  October  a2nd.    At  8  p.m.    At 

31.  Victnri*   Htretit.      P«o"r   nn  "  Baloty  Precautions  tor  Transmission 

Machinerv."  by  Mr.  W.  V  H.  Capps 

Oct.aoth.  AtSp.m.  PapTo^  "Electric  Olock","  by  Mr.  W.B.  Prince. 
Pbysicnl  Society    of   London. -Friday,    October   aSnd.      At   S   p.m.      At 

Imp irial  College  olScinnrc   8.W.     Papers. 
Manchester  Association  n(  Engineers.— "aturday. October  23rd.    At  Orand 

H.itHl.  .\vMun  Htr-et.    Papir  on  "  Notes  on  Some  Recent  Researches,"  bv 

Prof.  J.  K.  Petavel. 
Institution  of  Electrical  Engineers  (Western  Local  Section). —Monday, 

OctDber  2.5th.     At  5..S0  p.m.     At  Vrerch»nt  Venturers'  Tocbnicul  College, 

Uaivorsitv  of  Bristol.    Address  by  the  Chairman,  Mr.  D.  F..  Roberts 
(Birmlnfiham  Local  Section'.— Wodnfsdav.  October  27th.   At  7  p  m. 

At  the  University,  Edmund  Street.     Chairman's  address,  by  Col.  J.  P. 

Lister. 
Post  Office  Teleplione  and  Telegraph  Society.- Momiay,  nciober25th. 

At  0  31)  p.m.     At  thel.R.K.  Victoria   Embankment.   W.C.     Prcsidnntial 

addrc  s  hv   the    I'OBtmastcr.Genoral,    followed   by   an  address  on  "Telo- 

rbnnes.    Provincial    Organisation    and    Development,"    by   Mr.     B.    A. 

Dal^ell. 
Institution  of  Mechanical  Engineers.— Friday.  October  29rh.    At  8  p.m. 

At  Institution  of  Civil  Engineers,  Great  George  Street.  H  W.    "Thomas 

Hawksley"  lecture  nn  "  The  World's  Sources  of  Fuel  and  Motive  Power," 

by  Dr.  D.  Clerk,  P  R.8. 
North-East  Coast  Institution  of  Engineers  and  Sbipbuilders.— Friday, 

Oo'ober   2<Jih.      At   7  30   p.m.      At  Bolbeo    Hall,  Newca^Uo.     General 

Meeting. 
University   College     (University    of    London).— Friday.     October    29ih. 

At   6   p.m.    First  of  s'x  lectures  on  ••  Kiectric    Heating  and    Electrio 

Furnaces,"  by  Prof.  J.  A.  Fleming,  r.R.S. 
Association  of  Mining  Flectrical    Engineers    (Lanes.,    Chesblre    and 

North    Staffs.    Branchi. -Saturday,    Ocinber   SOth.    At   6.30  p.m.     At 

Grosvenor    Hittel,    Deansgate,    Manchester.       Presidential    address     by 

Mr.  G.  S  Corlett.    Paper  on  "  C  cillery  Electric  Lighting,"  by  Mr.  Corlett , 

will  be  discussed. 


NOTES. 

Beattie  v.  Barton-Wrialit. — Judgment  in  this  case,  a 
report  of  the  opening  stages  of  which  appears  in  our  "Legal" 
columns  to-day,  was  given  on  Wednesday,  the  plaintiff  being 
awarded  £48  Is.  damages. 

Dockyard    Overtime.  —  Discharge   of   Electrical 

Workers  — The  discharge  of  six  electrical  workers  from  Ports- 
mouth Dockyard  formed  the  subject  of  a  question  which  was 
asked  in  the  House  of  Commons  by  Mr.  Chas.  Duncan,  M.P.  He 
inquired  of  the  First  Lord  of  the  Admiralty  whether  he  was  aware 
that  the  only  offence  brought  against  the  men  was  their  refusal  to 
work  overtime  until  10  p.m.  because  suflBcient  notice  had  not  been 
given  ;  and  that  the  men  had  been  working  from  7  a.m.  until 
9  p.m.,  and  it  was  not  nntil  they  were  leaving  work  that  they  were 
informed  that  they  had  to  remain  until  10  p.m.  Mr.  Duncan  also 
wished  tT  know  whether  the  First  Lord  was  aware  that  one  man 
named  Henderson  had  not  been  paid  a  bonus  to  which  he  was 
entitled,  the  reason  given  being  that  Henderson's  offence  was 
aggravated  by  other  offences,  which  had  not  been  indicated,  and 
of  which  the  roan  himself  had  no  knowledge  :  and  whether  the 
First  Lord  would  have  further  inquiry  made  into  the  case,  and 
reconsider  whether  the  discharge  of  these  men  at  a  time  like  the 
present  was  justified  by  the  offence  committed.  ''  My  hon.  friend 
may  rest  assured,"  replied  Dr.  Macuamara  (Parliamentary  Secretary 
to  the  Admiralty),  "that  it  is  our  desire  that  as  long  notice  as 
possible  shou'd  be  given  to  the  men  concerned  when  overtime  is 
required,  but  he  will  realise  that  the  txigencies  of  the  Service 
makfe  it  inevitable  that  the  notice  should  sometimes  be  short.  In 
the  present  case,  the  200  men  concerned,  who  were  already  on 
overtime,  were  warned  from  7  pm.  onwards  that  an  extension  of 
overtime  from  9  pm.  to  10  p.m.  would  be  required  of  them,  the 
amount  of  notice  given  being  all  that  was  possible  in  the  circum- 
stances. No  doubt  some  time  elapsed  before  all  the  men  concerned 
received  notice.  The  six  men  referred  to  by  my  hon.  friend  were 
the  only  ones  who  failed  to  respond.  Their  cases  have  been  very 
carefully  considered,  and  I  see  no  grounds  for  revising  the  decision 
arrived  at." 

S..4.  Power  Station  Fire. — A  fire  which  might  have  had 
very  serious  results  to  the  Transvaal  mining  industry,  broke  out  or 
September  9th  at  the  Robinson  Compressor  Station,  near  F  jrdsburg 
The  prompt  work  of  the  brigade  prevented  any  very  great  damage 
being  done.  The  firemen  were  at  first  rfcjuested  by  the  engineer- 
in-charge  to  stand  back,  as  some  of  the  oil  had  fired  in  the  tanks, 
and  a  switch  had  ignited,  rendering  the  situation  dangerous  to 
firemen.  After  consultation,  however,  the  firemen  went  inside 
with  wheelbarrows  loaded  with  sand.  They  descended  into  the 
basement,  and  shovelled  the  sand  on  the  burning  tanks  behind  the 
switchboard,  in  the  hope  of  putting  out  the  fire.  As  this  did  not 
succeed,  they  next  set  to  work  with  water,  and  after  an  hour  the 
trouble  was  over. —  Cape  Tim fn. 

Metropolitan  Association    of  Electric  Tramways 

Managers. — A  meeting  of  the  members  of  this  Association  was 
held  on  Friday,  1.5th  inst.,  at  the  Municipal  and  County  Club, 
Wtiitehall  Court,  S.W  ,  when  the  following  were  present :— Messrs. 
Uilmann  (Etst  Ham),  chairman;  Schofield  (L»yton),  vice-chair- 
man ;  Moffet  (West  Ham) ;  Mackinnon  (London  United) ;  Hammond 
(Metropolitan  Electric) ;  Mason  (Sjuth  Metropolitan) ;  and 
Goodyer  (Croydon),  hon.  secretary.  Litters  of  inability  to  attend 
were  received  from  Messrs.  Fell  (L.C.C.)  ;  Bruce  (L.C.C.)  ;  Murray 
(Walthamstow)  ;  and  Stokes  (B.'xley).  Messrs.  UUmann  and 
Sohofiald  were  re-elected  chairman  and  vice-chairman  respectively, 
and  Mr.  Goodyer  was  re-elected  hon.  secretary.  Various  matters  of 
interest  were  discussed. 
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British  Association  Coniinittee  on  Fuel  Economy. 

— Ae  an  outcome  of  the  recent  Manchester  meetingr,  the  British 
Association  has  invited  the  following:  erentlemen  to  serve  on  a 
Committee  to  consider  and  report  upon  the  question  of  fuel 
economy  (utilisation  of  coal  and  smoke  prevention),  from  a 
national  point  of  view  :— Prof.  William  A.  Bone,  F.R  S ,  of  the 
Imperial  Cilleee  of  Science  and  Teohnolopy,  London  (chairman)  ; 
Mr.  E.  D.  Simon,  chairman  of  the  Manchester  Air  Pollution  Com- 
mittee (secretary)  ;  Profs.  P.  P.  Bedson  (Armstronp  Cnllpge,  New- 
oastla-on-Tyne)  ;  J.  W.  Cobb  and  J.  B.  C)hen,  F.R  S.  (Leeds 
Uaivfrsity) ;  H.  B.  Dixon,  F.E  S.  (Manchester  University)  ; 
Thomas  Gray  (Royal  Technical  College,  Glacpow)  ;  H.  S.  Hele- 
Shaw,  F.R.S.  (London)  ;  L,  T.  O'Shea  and  W.  P.  Wynne,  F.R.S. 
(Sheffield  University) ;  and  R-chard  Threlfall,  F.R  S.  (Birmingham); 
together  with  Dr.  G.  T.  Beilhy,  F.R  S.  (Glasgow);  Mr.  Ernest 
Bury  :  and  Dr.  J.  E.  Stead,  F  R.S.  (Middlesbrough  and  the  Cleve- 
land District)  The  Committee,  which  is  empowered  to  add,  if 
necessary,  to  its  members,  has  been  selected  so  as  to  include  repre- 
sentative chemists,  engineers,  and  technologists  from  all  the  prin- 
cipal industrial  areas. 

Plant  Inauguration  at  Stepney.— On  Thursday  last 

week,  the  extensive  additions  recently ' made  to  the  Stepney 
Borough  Council's  generating  station  at  Limehouse  were  inaugu- 
rated by  the  Mayor,  Mr.  H.  T.  A.  Chidgey.  Before  calling  on  the 
Mayor  to  start  up  one  of  the  new  turbine  sets.  Aid.  Kiley,  chair- 
man of  the  Electricity  Supply  Committee,  commented  on  the 
extensive  progress  made  by  the  undertaking  during  the  last  few 
years,  and  the  low  average  prices  charged  in  the  borough. 
Councillor  Prevost,  on  behalf  of  those  present,  thanked  the  Mayor 
for  the  assistance  he  had  rendered,  while  Councillor  Gordon,  in 
seconding  the  vote  of  thanks,  paid  a  tribute  to  the  work  carried 
out  by  Mr.  W.  C.  P.  Tapper,  the  borough  electrical  engineer,  and 
his  staff.  The  new  plant,  which  we  hope  to  describe  in  detail  at  a 
later  date,  consists  of  two  5,000-KW.  Escher-Wyss  impulse  type 
turbines  coupled  to  Brown-Boveri  three-phase  alternators  gene- 
rating at  6,600  volts  and  50  periods.  The  sets  are  capable  of  sup- 
plying 25  per  cent,  overload  for  two  hours,  and  50  per  cent,  for 
half  an  hour ;  the  speed  is  1,500  E.P.M.,  and  the  full-load  steam 
consumption  about  IBS  lb.  per  KW.-hour.  The  surface  con- 
densers, also  by  Messrs.  Etcher- Wyss,  have  steam-tnibinedriven 
auxiliaries,  and  a  Heenan  i:  Froude  rotary  cooler  is  installed  for 
cooling  the  circulating  air  to  each  alternator.'  Between  the 
alternators  a  1,000-KW.  Peebles  motor  converter  is  installed. 
The  switchgear  for  the  new  plant  is  of  the  Reyrolle  iron- 
clad type,  and,  in  addition,  Brown-Boveri  automatic  field 
regulators  and  electrical  governor  control  are  provided.  In  the 
boiler  house  four  new  Howden  33,000-lb.  boilers  have  been 
installed,  fitted  with  underfeed  stokers  of  the  moving  grate  type, 
worked  in  conjunction  with  hot-air  economisers,  forced  draught 
and  Prat  induced-draught  chimneys.  The  coal-handling  plant  has 
also  been  extended  by  the  addition  of  a  new  telpher  of  Messrs. 
Strachan  &  Haashaw's  make,  and  an  electric  jib  crane,  while  other 
extensions  include  new  feeders  and  sub-station  plant.  Consider- 
able building  extensions  were  necessary  to  accommodate  the  new 
machinery,  which,  in  view  of  the  bulk  supplies  to  be  given  to  the 
Shoreditch  and  Bethnal  Green  areas,  the  rapid  growth  of  the 
demand  in  Stepney,  and  the  reciprocal  supply  arrangement  with 
the  Poplar  Council,  will  probably  only  meet  expected  requirements. 
The  cost  of  the  extension  scheme  is  understood  to  have  been  about 
£140,000. 

Charjre  of  Stealing   Electricity.— Before  the  Guis- 

borough  Bench  on  18th  inst.,  T.  W.  Barker,  carrying  on  business  as 
Hallimond  A:  Co.,  ironmongers,  Saltburn,  was  fined  ten  guineas, 
including  costs,  on  a  charge  of  stealing  electricity.  Mr.  P.  H. 
Monks  prosecuted  on  behalf  of  the  Cleveland  Trust,  Ltd.  Accord- 
ing to  the  report  in  the  A'ort/i-JRasffrn  Ilaih/  Gaze.tte,  it  was  stated 
that  for  three  months  prior  to  July  Ist  defendant  had  had  a  con- 
tract with  the  company  to  supply  at  a  fixed  charge,  plus  Id.  per 
unit.  For  some  reason  or  other  the  defendant  was  not  satisfied 
with  the  contract,  and  terminated  it  in  favour  of  one  to  pay  Od.  per 
unit.  When  the  company's  collector  visited  defendant's  prtmises 
it  was  found  that  only  .SO  units  had  been  consumed  during  the 
lait  quarter,  whereas,  in  the  corresponding  quarter  of  last  year, 
i:i5  units  had  been  used.  On  asking  how  this  had  come  about  the 
collector  received  the  reply  that  he  was  very  sorry,  and  offered  to 
pay  for  the  electricity.  The  amount  of  electricity  consumed,  and 
not  accounted  for,  was  valued  at  £8  2.'.  «d.  The  method  adopted 
had  been  to  remove  a  bolt  and  insert  a  piece  of  wire,  described  as 
a  sprag,"  which  had  the  effect  of  retarding  the  disk  which 
measured  the  current.  Mr.  Charles  Thompson,  manager,  stated 
he  paid  a  surprise  visit,  with  Sergeant  Hrough,  on  Ojtober  9th, 
and  found  the  meter  covered  with  cardboard.  It  was  found  that  it 
had  boon  spragged.  Defendant  expressed  sorrow,  and  offered  to 
pay  for  the  elcotrioity  consumed.  When  the  meter  was  being 
removed  Birkoroffored  the  manager  i;iOO,  but  the  latter  replied 
he  would  not  take  ten  times  that  amount.  Mr.  A.  B.  Forbe",  for 
the  fiofendnnt,  stated  that  hi)  client  had  been  an  "  inglorious 
fool.  "  Defendant  had  had  some  differences  with  the  oompany,  and 
foolishly  thought  to  "  get  his  own  back." 

The  "  Ward   Special  "    Electric   Vehicle.— We    are 

informed  by  the  Krii'igor  Electric  Carriage  Syndicate,  Ltd.,  of 
IHA,  Olllingham  Street,  8.W.,  that  a  "Ward  Spocial  "  electric 
can  now  be  inspected  on  their  premises  The  "  Ward  Special  " 
wan  illustrated  and  desoribed,  and  performance  data  were  given, 
in  an  article  on  "A  Liw-prioed  F.lectrio  Vehicle,"  which  appeared 
'   our  iaaoe  of  July  IKbh  laet. 


Institution  and  Lectnre  IVotes.— Ront<jen  Society. 

— This  Society  is  not  making  any  changes  in  its  meeting  arrange- 
ments for  the  coming  Session.  The  gatherings  are  held  on  the 
first  Tuesday  in  each  month  until  June  next,  at  the  Institution  of 
Electrical  Engineers.  Probably  about  20  per  cent,  of  the  members 
are  with  the  Forces  or  doing  service  in  military  hospitals.  The 
Session  will  open  with  a  Presidential  address,  on  Tuesday, 
Novembsr  2nd.  During  the  recess  the  Council  has  been  occupied 
in  formulating  a  set  of  rules  or  recommendations  for  the  pro- 
tection of  X-ray  operators  from  the  dangers  attending  the 
use  of  X-rays,  and  these  will  b")  issued  shortly.  They  will 
be  in  the  form  of  a  card  for  hanging  upon  the  wall  of  the 
laboratory,  &c.  The  October  number  of  the  Jnurmtl  of  the  Society 
contains  a  photograph  of  the  retiring  President,  Sir  A.  P.  Gould, 
the  report  for  last  Session,  a  list  of  the  officars,  and  a  list  of 
members.     Mr.  J.  H.  Gardiner,  F.C.S.,  is  President  for  1915-16. 

Institution  of  Electrical  Engineers  (Western  Local 
Section. — This  Section  holds  its  first  meeting  of  the  Session  next 
Monday  evening,  in  the  Merchant  Venturers'  Technical  College, 
Bristol.    The  chairman,  Mr.  D.  E.  Eobarts,  will  deliver  an  address. 

(Yorkshire  Local  Section).— The  following  arrangements 
are  included  in  the  programme  for  the  first  half  of  the 
Session  : — 

November  10th.— Chairman 'e  address  and  Smoking  Concert. 

Dacember  8th. — Paper  on  '•  DiffiouUiee  of  Design  o!  Uigb-Spee3  Generators," 
by  Prof.  A.  B.  Field. 

January  12th,  1916.— Paper  on  "The  Design  of  High-Pressure  Distribution 
Systems,"  by  Mr.  J.  R.  Beard. 

Mr.  J.  D.  Bailie  is  the  hon.  secretary. 

(Glasgow  Local  Section.) — The  provisional  programme  for 
this  Section  is  as  follows  : — 

November  9th,  Glasgow. — Chairman's  Inaugural  Address. 

December  14th,  Edioburgh.- Paper  by  Mr.  G.  Wilkinson  oa  "  Eleotrio 
Heating  ;  i's  Present  t'osit'on  and  Future  Development." 

January  llth.  1916,  Glasgow. —Paper  by  Prof.  Magnus  Maclean  and  Mr. 
D.  J.  M'Kellar  on  "Distribution  and  Rise  of  Temperature  in  Field 
Coils."    (Part  II  ) 

February  8th.— Edinburgh. 

March  14th.— Glasgow. 

April  llth,  Glasgow.- Annual  general  meeting. 

Mr.  Joseph  Taylor  is  the  hon.  local  secretary. 

(Birmingbam  Local  Section). — It  has  been  decided-  that 
whilst  it  is  impossible  to  hold  the  usual  number  of  meetings  during 
the  coming  session,  the  work  of  the  Section  shall  be  continued, 
and  monthly  meetings  are  to  be  held  during  the  first  half  of  the 
session,  as  follows  : — 

Wednesday,  October  27th. — Chairman's  Address,  by  Col.  J.  F.  Lister. 
Wednesday,  November  24th.— Prof.  A.  B.  Field,  on  "  Diffloulties  of  Design  of 

High-Speed  Generators." 
Wednesday,  December  15th.— Mr.  J.  D.  Morgan  (the  Hon.  Seo.l,  on  *'  Notes 

on  the  Ignition  of  Explosive  Gas  Mixtures  by  £lectrio  Sparks." 

The  meetings  will  commence  at  7  o'clock,  instead  of  7.30' o'clock. 

University  College,  London.  —  A  series  of  six  advanced 
lectures  on  "Electric  He»ting  and  Electric  Furnaces"  will  be 
given  by  Prof.  J.  A.  Fleming  on  Fridays,  at  .'i  p.m.  commencing 
to-day.  The  course  is  open  to  non-members  of  the  Lloiversity. 
Applications  for  tickets  should  be  made  to  the  Secretary,  University 
College. 

Fatality. — At  Brixton,  on  13th  inst.,  an  inquest  was 
held  into  the  death  of  Thomas  Edward  Green,  aged  24,  an  electrical 
engineer,  lately  employed  by  the  South  London  Electric  Supply 
Corporation,  Ltd.,  at  ColdharbourLine,  Camberwell.  According  to 
the  report  of  the  matter  in  the  Morning  Ativz-rtiurr,  evidence  was 
given  by  Mr.  B  H.  Ulman,  the  resident  engineer,  who  said  that  on 
the  previous  Tflursday  morning  the  deceased,  who  was  a  fully  com- 
petent man,  went  into  one  of  the  cells  to  dust  the  insulatorB. 
Shortly  afterwards  witness  heard  a  peculiar  noise,  and,  upon  going 
to  ascertain  the  cause,  fonnd  the  deceased  leaning  over  the  live 
conductors  with  his  clothes  on  fire.  Witness  made  everything 
"  dead,"  and  extrioited  the  unfortunate  man,  who  was  at  once 
taken  to  King's  College  Hospital,  where  he  died  the  following  day. 
Witness  was  of  opinion  that  the  deceased,  who  was  standing  on 
some  steps,  slipped  and  fell  forward  whilst  looking  to  fee  if  any 
dusting  was  reciuired.  He  did  not  think  Green  had  started  duBting;, 
as  his  feather  duster  and  rubber  gloves,  found  on  the  steps,  were 
not  burned.  Before  he  had  started  the  work  the  deceased  wonld 
have  pulled  out  the  isolation  switch  and  made  the  cell  "dead." 
Daceased  said,  "  I  slipped,  and  do  not  know  what  I've  done. "  If 
(irecn  had  pulled  out  the  isolation  switch  the  accident  could  not 
have  happened.  He  fully  understood  the  work,  and  was  next  in 
charge  during  witness's  absence  from  the  works.  He  was  a  careful 
man,  and  not  at  all  likely  to  take  any  unnecessary  risk.  The 
isolation  switch  and  the  switch  cell,  where  the  deceased  was  found, 
were  quite  apart,  and  the  deceased  should  have  gone  to  the  isolat- 
ing switch  first  and  pulled  it  out.  That  would  have  rendered  the 
switch  cell  "dead,"  and,  as  ho  had  not  done  this,  witness  did  not  think 
he  intended  to  start  dusting,  but  that  he  was  simply  looking  into  the 
cell.  Dr.  C.  Baines.  of  King's  College  Hospital,  stated  that  the 
deceased  was  severely  burned  about  tho  face  and  upper  part  of  the 
body.  Death  rO'<ulted  from  shock  and  syncope  due  to  the  burns. 
Deceased  stated  that  ho  got  mixed  up  in  some  electric  wires.  The 
jury  returned  a  verdict  of  "  Death  by  misadventure." 

Lantern  Slides  for  Lectures. — Messri".  Fa].  Fipnnia  and 

Co.,  Ltd  ,  have  a  largo  number  of  lantern  slides  dealing  with  the 
development  and  present  practice  in  conneoUon  with  nutoniatic 
stokers,  coal  olovators  anil  conveyors,  K^.,  which  they  will  he 
pleased  to  loan  to  any  roponsiblc  rngineor  for  lecture  purposes. 
Application  for  particulars  of  or  the  loan  of  the  slides  should  be 
made  well  in  advance  of  the  lecture  date  to  the  firm  at  2S,  Victoria 
Street,  London,  8.W. 
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Iiiquiries.  —  A  portable  self-contained  electric  lamp 
equipment  for  a  kinematograph  (2.000  c.P.)  is  wanted.  Rotary 
BW  itches  with  five  pointe,  for  series-parallel  connection,  are 
inquired  for. 

lp|)oiutineiits  Vacant. — Switchboard  attendant  (27s.), 
for  Wakefield  Corporation  Electricity  Works ;  electrical  and 
mechanical  eng-ineer,  for  the  Imperial  Baoteriol'grioal  Laboratory, 
Muktesar,  India  (350  to  400  rupees  per  month),  age  25  to  35,  by 
Director- General  of  Stores,  India  Office  ;  junior  charge  engineer 
(£91),  for  Yi  rk  Electricity  Works  ;  snpinntendenta  are  required 
for  a  works  in  a  leading  British  Dominion,  for  a  number  of  elec- 
trical manufacturing  departments  ;  men  who  are  employed  on 
Government  woik  are  not  required.  See  our  advertisement  pages 
to-day. 

Business  Aunountcnient. — Mr.  S.  (J.  Ijeaoh  infonus 

ne  that  he  has  acquired  from  the  Official  Receiver  the  business  of 
the  Adnll  Electric  Co..  Ltd.,  including  premises,  goodwill,  fixtures, 
furniture,  and  stock-in-trade.  He  has  formed  a  new  company 
under  the  title  of  S.  G.  Leach  i  Co.,  Ltd.,  to  carry  on  the  business 
at  the  saiu3  address.  Artillery  Lane,  E.<.;.  He  informs  us  that  the 
company  has  no  foreign  interests,  enemy  or  otherwise — direct  or 
indirect — and  that  the  shsire holders,  directors,  and  staS  are  entirely 
British . 

Volunteer  Xotes, — Engineerixq  Institutions'  Volun- 

TEEB  TBAININO  COEPS. — 

Company  Orders. — By  Lieut.-Col.  C.  B.  Clay,  V.D.,  Commandant, 
for  week  commencing  October  2oth,  1915  ; — 

DriUs,  6.15  to  7.15  ;  7.15  to  8.15  p.m. 
Monday,     October    25th. — Section    1,    Technical  ;     Section    3, 

Squad  or  Working  Party. 
Tuesday,     October  26th. — Section    2,     Technical ;     Section    4, 

Shooting. 
Thursday,   October    28th. — Section    3,    Technical ;    Section    1, 

Shooting. 
Friday.  October  29th, — Section   4,  Technical  ;  Section  2,  Squad 

or  Working  Party. 
Sections  for   Technical  Drill  will  fall  in  at   the  Headquarters 
of  London  Electrical  Engineers  (T.F.),  at  46,  Regency  Street,  S.W. 
Sections  for  Squad,  Signalling  and  Working   Parties  will  fall 
in  at  the  new  Headquarters,  Chester  House,  Eccleston  Place,  S.W. 

All  Members  who  have  not  yet  been  measured  for  Uniforms  will 
attend  at  Headquarters,  on  Friday,  the  29th  inst.,  for  this  purpose. 
E.  G.  Fleming, 
(Jvmpany  Commander  and  Acting  Adjutant. 
3bd  Batt.  (Old  Boys)  Centbal  London  Regiment  (Volun- 
TEEBs).— Battalion  Orders  by  Colonel  S.  G.  Grant  (Officer  Com- 
manding), Thursday,  October  2l8t,  1915  : — 

Week-end  Parades. — Saturday. — The  Battalion  will  parade,  as 
strong  as  possible,  for  Battalion  Manceuvres,  at  HanoverGate,  Regent's 
Park,  at  2.30  p.m.    Dress  : — Uniforni,  with  rifles  and  sidearms. 

Sunday. — 7  a.m.,  Re,veille.  10  a.m..  Church  Parade.  10.20  a.m.. 
Parade  under  Company  Officers.     2.15  p.m.,  Battalion  Parade. 

Map  Reading  and  Sketching  Class. — Men  detailed  for  this  work 
should  report  themselves  to  Mr.  Page  at  the  Bridge  over  the  Lake, 
adjoining  Hanover  Gate,  Regent's  Park,  at  4.15  p.m.  on  Friday,  the 
22nd  inst. 

Musketry. — Saturday  next,  the  23rd  inst.     There  will  be  shooting 
at  both  Acton  and  Bisley  Ranges,  as  usual.     Members  proceeding  to 
Bisley  must  report  themselves  to  Sergeant  Cotter,  at  the  barrier  of 
Xo.  9  Platform,  Waterloo  Station,  at  12.45  p.m. 
Tuesday  next,  the  26th  inst.     Shooting  at  Acton,  as  nsnal. 

A.  G.  JOINEB,   Major  and  Adjutant,  O.B.C. 


OUR    PERSONAL    COLUMN. 

The  Editors  invite  electrical  engineers,  whether  connected  with  the 
technical  or  tlie  commercial  idde  of  the  profession  and  industry 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Eleotbioal  Review  posted  as  to  their  nwvementt. 

Central  Station  Officials. — Mr.  E.  A.  Cleaves,  who 

is  on  the  staff  at  Stockport  Corporation  electricity  works,  was 
man-ied  on  October  2nd  to  Miss  Winifred  Bourne,  daughter 
of  Mr.  H.  Bourne,  formerly  manager  of  the  Cheadle  (Stails.) 
Railway. 

The  Basingstoke  T.C.  has  increased  the  salary  of  Mr.  G. 
BRO.-iDHURST,  electrical  engineer,  from  £180  to  a6"200  per  annum. 

Mr.  .K.  H.  Jones  has  been  appointed  chajge  engineer  at  the 
Dover  Corporation  electricity  works;  and  Mr.  P.  W.  Davis 
a  pupil  at  the  works. 

The  Colchester  T.C.  has  granted  permission  for  the  follow- 
ing officials  to  join  the  Forces ; — Switchboard  attendants 
Chignell  and  Blyth  (Royal  Engineers),  and  Inspector 
Wright,  of  the  tramway  staff. 

kt  the  Regent's  Park  Generating  Station  of  the  St.  Pancras 
Borough  Council  on  October  20th,  Mr.  S.  P.  CooK  was  pre- 
sented with  a  case  of  pipes  and  a  pouch,  .•subscribed  for  by  his 
colleagues  at  the  King's  Road  and  Rrgent's  Park  Station  and 
many  of  the  men.  as  a  token  of  goodwill  on  his  departure  to 
take  up  the  position  of  a  senior  shift  engineer  at  the  Nechells 
Power  Station,  Birmingham.  Mr.  Parrkll,  assistant  shift 
engineer  at  Regent'.s  Park  Station,  has  been  appointed  shift 
engineer,  and  Mr.  Brookman,  senior  switchboard  attendant 
at  King's  Road  Stntion.  has  been  apiwinted  assistant  shift 
engineer  at  Elegent's  Park  Station. 


The  Barnsley  T.C.  has  increased  the  salariec  of  the  following 
assistants  at  the  electricity  works :— Mr.  T.  W.  Hibbert,  Mr. 
C.  Matthews,  and  Mr.  0.  Pickering,  each  from  :£I50  to  £160 
per  annum. 

General. — On  7tli  inst.,  the  Liverpool  staff  of  Simplex 
Conduits,  Ltd.,  gave  a  farewell  dinner  to  their  manager,  Mr. 
B.  Pelham  Bennett,  to  celebrate  his  new  appointment  and 
promotion  to  the  position  of  manager  of  the  London  and 
South  of  England  district  of  the  above  company.  'l"he  opportu- 
nity was  taken  to  express  their  sincere  regret  at  his  departure, 
and  in  wishin",him  every  success  in  his  new  sphere,  Mr. 
Smith,  of  the  Liverpool  Branch,  presented  Mr.  Bi?nnett  with 
a  silver  cigarette  case,  suitably  inscribed,  on  behalf  of  tht- 
staff. 

The  many  friends  of  Mr.  A.  V.  Gifkins,  the  well-known 
electrical  engineer,  of  68,  Victoria  Street,  Westminster,  and 
Bankipore,  India,  and  late  of  Elstown  Works,  Bedford,  will, 
wo  are  sure,  regret  to  hear  that  he  was  vciy  severely  injured 
on  Wednesday  night  last  week.  He  is  now  in  hospital  in 
London,  and  is  making  slow  but  satisfactory  progress.  Need- 
less to  say.  he  will  welcome  any  letters  from  old  friends.  They 
can  be  addressed  to  him  at  the  office. 

Mr.  H.  R.  Mills  has  resigned  his  position  as  resident 
electrical  engineer  with  the  Cali  Hydi'o-EI<x;tric  Light 
and  Power  Co.  to  take  up  a  new  appointment  as  construc- 
tional engineer  to  the  Popayan  Hydro-Electric  Light  &  Power 
Co.,  Colombia,  South  America. 

Mr.  G.  Wilson,  assistant  to  the  Swinton  and  Pendlebury 
Council's  electrical  engineer,  has  joined  the  Royal  Flying 
C!orps. 

Mr.  Ralph  J.  Jefferson,  of  Aughton,  who  has  just  been 
gazetted  a  second-lieutenant  in  the  3rd  South  Lancashire 
Regiment,  has  been  serving  in  the  electric  light  department 
of  the  Lancashire  Royal  Fortress  Engineers  since  1913. 

Lieutenant  J.  A.  B.wer,  formerly  an  assistant  electrical 
engineer  in  the  traction  department  of  the  British  Westing- 
house  C!o.,  till  recently  in  the  A.S.C.  in  France,  is  now  officer 
commanding  a  heavy  annoured  battei-y  at  the  front. 

Roll  of   Honour. — Second-Lieut.    Leonard   Elmslie 

ScHDLTZ,  2nd  Battalion  Wiltshire  Regiment,  who  was  killed  in 
action  on  27th  ult.  near  Hulluch,  France,  was  secretary  of 
Messrs.  George  Schultz  &  Co.,  Ltd.,  London,  E.G. 

Sapper  P.  D.  Rowland,  of  the  Royal  Engineers,  formerly 
in  the  telegraph  department  of  the  Bury  Post  Office,  has  been 
wounded  in  France,  where  he  was  engaged  on  telegraph  work. 

Rifleman  Cephas  Frail,  of  the  r2th  Rifle  Brigade,  formerly 
on  the  clerical  staff  of  Messrs.  Hans  Renolds,  Manchester,  has 
been  killed  in  action  in  France. 

Captain  Geokge  Crellin  Cartwright,  Royal  Warwickshire 
Regiment,  who  was  killed  whilst  gallantly  rallying  a  company 
which  had  suffered  the  loss  of  nearly  all  its  officers  in  "  the 
great  advance,"  was  bom  in  March,  1882,  and  graduated 
from  the  CJentral  Technical  College  of  the  City  and  Guilds  of 
Ixmdon  Institute.  He  served  in  the  2nd  Scottish  Horse  in 
the  Boer  War,  receiving  the  Queen's  Medal  with  fom-  clasps. 
Captain  Cartwright  went  to  New  York  after  the  Boer  War 
and  joined  the  student  course  at  the  Schenectady  works  of 
the  General  Electric  Co.  (U.S.A.).  After  completing  the 
course  in  the  shops,  he  took  a  position  in  the  foreign  depart- 
ment of  the  company.  He  was  sent  to  Japan  by  the  General 
Electric  Co.,  where  he  remained  three  years,  returning  to 
New  York  in  1910.  He  then  went  to  Rio  de  Janeiro  to  repre- 
sent the  General  Electric  Co.  in  Brazil  for  about  a  year. 
While  in  Rio  he  met  the  late  Dr.  F.  S.  Pearson.  <if  the  F.  S. 
Pearson  Engineering  Corporation,  and  president  of  the  Sao 
Paulo  and  Rio  de  Janeiro  Electi-ic  Light  and  Tramway  Com- 
panies. Dr.  Pearson  offered  Captain  Cartwright  a  position  in 
the  P.  S.  Pearson  Engineering  Corjxiration  London  office  in 
charge  of  engineering  and  purchasing  work,  which  was 
accepted.  He  returned  to  London  in  1911,  and  from  that  time 
until  the  outbreak  of  the  war  was  associated  with  the  F.  S. 
Pearson  Engineering  Corporation,  in  particular  in  con- 
nection with  the.  Barcelona  (Spain)  Power  Transmission,  and 
the  Ebro  Irrigation  &  Power  Co.  At  the  outbreak  of  the  war. 
Captain  Cartwright  applied  for  a  commission,  and  was  gazetted 
to  a  second-lieutenancy  early  in  November,  1914.  He  was 
promoted  to  lieutenant  in  April,  191.5.  and  to  captain  in  July 
last.  Shortly  before  his  death  he  was  attache<l  to  the  staff 
of  the  22nd  Infantry  Brigade  as  a  machine-gun  officer.  On 
the  mornincr  of  the  attnck,  on  Sontember  2.5tli,  Captain  Cart- 
wright, as  Brigade  Machine-gim  Officer,  was  in  the  front  line 
trenches  with  his  guns,  observing  the  English  advance.  A 
certain  regiment  in  front  had  suffered  the  loss  of  nearly  all 
its  officers,  and  Captain  Cartwright,  seeing  that  the  men 
needed  assistance,  immediately  left  the  .spcuritv  of  his  trenches 
and  rallied  the  men,  and  started  to  lead  them  forward  ag.iin  to 
the  attack.  He  was  shot  through  the  right  brca.st  .ind  Hn- 
gered  only  two  hours.  Captain  Cartwright  was  a  capable  and 
eNceedingly  well-informe<l  engineer,  and  his  excellent  quali- 
ties made  him  many  staunch  friends. 

Corporal  Alfred  O'Brien,  of  the  7th  Battalion  Manchester 
Regiment,  who  has  been  killed  at  the  Dardanelles,  was  for- 
merly in  the  employ  of  Messrs.  L.  E.  Wilson  &  Co.,  of  Man- 

Sergeant  Henry  James  Syhenham.  of  the  l/4th  Somerset 
Light  Infantry,  who  was  on  the  staff  at  the  Bath  Corporation 
electricity  works,  has  died  at  Peshawur.  North  India,  where 
he  was  on  service  with  his  reeiment.  He  waa  a  eon  of  the 
late  Councillor  Sydenham,  of  Bath. 
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Private  J.  W.  Johnson,  of  the  llfh  Manchester  Regiment, 
;ind  Private  C.  Sv.  Crook,  of  the  1st  Lancashire  Fusiliers,  for- 
merly employes  at  the  British  Westinghouse  works,  Trafford 
Park,  have  been  killed  at  the  Dardanelles. 

Mr.  John  Carson,  Warrant  Officer,  Royal  Naval  Reserve, 
li  Belfast  man,  has  just  had  the  gold  medal  of  the  Order  of 
St.  .\nne  of  Russia  conferred  upon  him  by  the  Czar  in  recog- 
nition of  services  in  Russia  last  year.  Mr.  Carson,  who  before 
the  war  was  employed  as  a  fitter  in  the  electrical  department 
<>t  Messrs.  Harland  &  Wolff,  Belfast,  served  in  the  South 
African  War  with  the  Imperial  Yeomanry,  and  a  brother  w.is 
killed  in  the  same  campaign.  Another  brother  is  serving  with 
the  fleet  in  the  North  Sea. 

Private  George  Morg.hn,  of  the  8th  Battalion  Lancashire 
FusilierK.  has  died  from  wounds  received  at  the  Dardanelle.';. 
lie  was  20  years  of  age,  and.  prior  to  his  enlistment  in  Febru- 
aiv  last,  was  employed  at  the  General  Electric  Works,  Salford. 

Private  H.  G.  Priddle,  of  the  7th  Lancashire  Fusiliers,  is 
reported  missing  after  an  engagement  at  the  Dardanelles.  He 
was  formerly  employed  at  the  British  Westinghouse  Co.,  Traf- 
ford Park. 

Private  Ernest  Tuson,  of  the  4th  Battalion  South  Wales 
Borderers,  was  killed  at  the  Dardanelles  at  the  end  of  Sep- 
tember. He  was  31  years  of  age,  and  had  for  some  years 
been  a  foreman  in  the  electrical  department  of  the  L.  &  N.-W. 
Rlv.  Co.  ,  ,   ,  ,       ^ 

Pi-ivate  A.  Abbott,  who  has  been  wounded,  was  employed 
for  some  years  at  the  works  of  the  St.  Helens  Cable  &  Rubber 
Co..  Ltd."  Warrington. 

Private  George  Rollason,  of  the  7th  South  Staffordshire 
Regiment,  an  electrician  at  Baggeridge  Colliery,  Penn,  prior 
to  his  enlistment  a  year  ago,  has  been  killed  in  action  at  the 
Dardanelles. 

Corporal  Wm.  Warren  Davies,  of  the  Royal  Engineers, 
w^ho  has  been  killed  in  action  in  Prance,  was,  prior  to  the  war, 
an  inspector  on  the  Ashton-under-Lyne  Corporation  Tram- 
ways. 

Lance-Sergeant  Daniel,  of  the  Oxon.  and  Bucks.  Light 
Infantrv.  who  has  fallen  in  action  in  France,  was  on  the 
staff  of 'the  British  Thomson-Houston  Co.,  Ltd.,  Rugby. 

Corporal  Percy  Stent,  of  the  Masim  Gun  Section  of  the 
Rugbv  Infantry  Company,  reported  killed  in  action  in  France, 
was  formerly  with  Messrs.  W'illans  &  Robinson.  Ltd.,  Rugby. 
He  was  some  time  ago  awarded  the  Distinguished  Conduct 
.Medal  for  braveiy  in  capturing  a  German  trench. 

Sergeant  J.  Glover,  of  the  Royal  West  Kent  Regiment,  who 
has  been  killed  in  action  in  France,  was  nntil  the  outbreak  of 
war  engaged  w-ith  the  British  Thomson-Houston  Co.,  Ltd., 
Rugbv. 

Lance-C<5rporal  Geo.  L.atham,  of  the  9th  Devonshire  Regi- 
ment, who  was  employed  at  Fenton  by  the  Potteries  Electric 
Tramways  Co.,  has  been  wounded  in  action,  and  is  in  hospital 
:it  Blackburn. 

Lieutenant  HrjiPHREY  Sharp,  11th  Royal  Fusiliers,  who  was 
■  ill  the  staff  of  Messrs.  Eraser  &  Chajmers.  electrical  engineers. 
(if  Erith,  has  been  killed  in  action  in  France. 

Corporal  Cyril  Royston  Guyton  Bassett.  of  the  New 
Zealand  Divisional  Signal  Company,  has  won  the  V.C. 
for  most  conspicuous  bravery  and  devotion  to  duty  on  the 
Cliunuk  Bair  ridge  in  the  Gallipoli  Peninsula  on  August  7th. 
1915.  "  After  the  New  Zealand  Infantry  Brigade  had  attacked 
and  established  itself  on  the  ridge,  Corporal  Bassett,  in  full 
daylight  and  under  a  continuous  and  heavy  fire,  succeeded  in 
laying  a  Ic.U  i/lione  line  from  the  old  position  to  the  new  one 
(iri  Chunuk  Hair.  i-Tc  has  subsequently  be.en  brought  to  notice 
for  further  excellent  anfl  most  gallant  work  connected  with 
the  repair  of  telephone  lines  b.'  day  and  night  under  heavy 
■  fire." 

Second-Lieutenant  Norman  B.  Antrobcs,  of  the  4th  Batta- 
lion South  Lancashire  Regimen*,  who  has  been  killed  in 
I'tion  in  Flanders,  was  a  student  in  electro-metallurgy  at  the 
Unnchester  University. 

Lanre-Corporal  John  Dlf^LON,  of  the  Ist  Battalion  King's 
I  )\vn  Royal  Lancaster  Regiment,  formerly  employed  at  the 
I'.roughton  Copper  Works.  Salford,  has  been  wounded.  Rifle- 
man Wm.  Jenmnos,  of  the  12th  Battalion  Rifle  Brigade,  who 
lias  been  killed  in  action  in  Prance,  was  also  an  employ^  nt 
I  he  Brouglit'in  Copper  Works. 

Corporal  TOm  Barrett,  of  the  Rifle  Brigade,  whose  death  in 
I'ranee  is  announced,  was  likewise  Dn  employ^  at  the  Brough- 
ton  Copper  Works. 

Mr.  p.  II.  Goorn,  one  of  the  leading  members  of  the  whole- 
:ile  department  of  Drake  &  Gorham.  Ltd.,  1.  Felix  Street, 
Vestininster  Bridge  Road,  London.  S.E..  has  been  killed  in 
,1  German  trench  in  Prntire.  Mr.  Gonrh  joined  the  Cameron 
Highlanders  nt  the  comrnencement  of  (he  war,  and  had  heeri 
in  Prnnce  for  wvera)  months.  He  raino  home  on  five."  days' 
leave  in  July  last. 

Obituary. — Col.  T.  E.  Vickkrs.  C.H.,  who  was  so 
great  a  power  in  the  development  of  the  world-famous  busi- 
rii'Sfl  of  Me.HRrR.  Viekers,  Ltd..  and  who  was  chairman  ot  the 
company  for  36  years,  pansed  away  on  19lh  inst.  nt  the  age 
<>f  82  years.  ( 

Will.— The  "Times"  st.-itrs  ih.nt  Sccond-lJicut. 
TIarrv  Gt'STAV  Byno.  2nd  Border  Regiment,  formerly  of  tlve 
^rli•;t«'  Riflei.  of  the  General  Klf>etrir  Co.,  I,(d.,  who'^  wnfl 
killed  at  Belhnne  on  Mny  ISth,  aged  V).  third  Ron  of  Iho  Into 
GuBtnv  Bvng,  left  estote  of  the  value  of  £73,716,  with\  net 
peruonally  jE73,617.  , 


NSW    COMPANIES    REGISTERED. 


S.  G.  Leach  and  Co.,  Ltd,  (141,855). — This  company  was 

registered  on  October  13lh,  with  a  capital  of  ;i;20,000  in  19.600  cum.  pref. 
shares  ol  £1  each  and  10,000  ordinary  shares  of  Is.  each,  to  carry  on  the 
business  of  electricians,  electrical,  consulting,  mechanical  and  sanitary,  gas, 
and  water  engineers,  ironmongers,  makers  of  and  dealers  in  electric  trnmcars, 
motor-cars,  flying  machines,  aeroplanes,  carriages,  cycles  and  other  vehicles, 
manufacturers  of  and  dealers  in  dynamos,  motors,  telephones,  bells,  electroliers, 
arc  and  other  lamps,  electric  light  fittings,  heating  .Tnd  cooking  apparatus, 
metals,  india-rubber,  asbestos,  and  other  insulating  materials,  and  chemicai 
antl  medical  apparatus,  etc.  The  subscribers  (with  one  share  each)  are  :  G. 
Rowson,    44.    Richmond    Road,    Barnsbuiy,    N.,    clerk;    H.    M._CDrdrey,    128, 


Drakefield  Road 
directors  is  not  to  be  less  I 
appoint  the  first.  Qualific 
who  require  none),  100  sh 
salaries),  ;£50  each  per  an 


S.E, 


The 


lerk.  Private  company, 
vo  or  more  than  seven ;  the  subscriber: 
(except  directors  appointed  during  fit 
Remuneiation  (except  directors  in  re 
Registered  office  :   15-17,   Artillt 


nber  of 
to 


Mica  Lubricant  Co.,  Ltd.  (141,895). — This  company  was 

registered  on  October  ICth,  with  a  capital  of  ;^5.000  in  £1  shares,  to  take 
over  the  business  carried  on  at  Candlish  Street,  VVesloe  Lane,  and  63,  King 
Street,  South  Shields,  as  the  Mica  Lubricant  Co.  Registered,  to  carry  on  the 
business  of  lubricant  and  packing  manufacturers,  manufacturers  of  and 
dealers  in  grease,  packing  and  syrup,  asbestos,  and  india-rubber  goods,  etc. 
The  subscribers  (with  one  share  each)  are  .  W.  W.  Wilkin.  57,  Vespasian 
Avenue.  South  Shields,  manager;  A.  P.  Purvis.  4.  Grange  Avenue,  Harton, 
South  Shields,  clerk.  Private  company.  The  number  of  directors  is  not  to  be 
less  than  two  or  more  than  five;  the  first  are  A.  Purvis.  A.  P.  Purvis,  W.  W. 
Wilkin  (manager),  L  Bird,  and  N.  Sturrock.  Qualification,  100  shares. 
Rfmuneration  as  fixed  by  the  company.  Registered  office  :  63,  King  Street, 
South   Shields. 


OFFICIAL  RETURNS  OF  ELECTRICAL 
COMPANIES. 


British    Arc     Welding     Co.,     Ltd.     (103,759).— Capital, 

;£)5.0liO  in  ;£10  shares.  Return  dated  July  15th,  1915.  657  shares  taken  up. 
£10  per  share  called  up  on  457;  ^'4,570  paid;  ;£;2,000  considered  as  paid  on 
200  shares.      Mortgages  and   charges  ;   Nil. 

Christy  Bros,  and  Co.,  Ltd.   (90,039).— Capital,  ^12,000 

in  £1  shares  (3,000  deL).  Return  dated  July  20th,  1915.  7,026  ord.  and  3,000 
def.  shares  taken  up.  ;£;i,826  paid;  ;£;9,10'0  considered  as  paid.  Mortgages 
and  charges  :  ;t:4.600. 

Exchange  Telegraph  Co.,  Ltd.— Capital,  .696,430  in  8,023 

"  A  "  shares  of  £10  each,  and  16,200  "  13  "  shares  of  £1  each.  Return  dated 
August  11th.  1915.  All  shares  taken  up.  ;£;iO  per  share  called  up  on  6,000 
"  A  ■'  and  £2  per  share  on  2,023  "  A.";  ;^64,046  paid;  ;£'32,3S4  considered  as 
paid,  being  £1  per  share  on  16.200  "  B  "  and  £8  per  share  on  2,023  "  A." 
Mortgages  and  charges  :    Nil. 

Electro  Flex  Steel  Co.,   Ltd. — Issue,  on  September  28th, 

1915,  of  ;^4,900  debentures,  part  of  a  series  of  which  particulars  have  already 
been  filed. 

Enfield  Electric  Cable  Manufacturing  Co.,  Ltd. — Deed  of 

further  charge  on  certain  hereditaments  and  premises  dated  September  30th, 
1915  (supplemental  to  mortgage  dated  November  5th,  1914).  to  secure  /;il.250. 
Holders:  Viscount  Grimston,  The  Camp,  St.  Albans;  C.  J.  Andrews.  40,  West 
Campbell  Street,  Glasgow;  and  F.  Plutte,  Fontainbleau,  Dacres  Road,  Forest 
Hill.   S.E. 

Electrical     Oil    Refining    Co.,    Ltd.     (43,126).— Capital, 

;£5,000  in  £\  shares.  Return  dated  September  lOlh,  1915.  4.375  shares 
taken  up.  £;882  paid ;  ;^3,493  considered  as  paid.  Mortgages  and  charges : 
Nil. 

Blackburn,    Starling    and    Co.,    Ltd.    (61,302).— Capital, 

/:i2,000  in  ^"1  shares.  Return  dated  August  5th,  1915.  All  shares  taken  up. 
i£8,100  paid;  ,£3,900  considered  as  paid.     Mortgages  and  charges:  Nil. 


CITY    NOTES. 


Montevideo  Telephone  Co.,  Ltd. 

The  directors,  in  pi  .■i-nting  their  .accounts  for  the  year 
ending  July  31st  last,  state  that  after  providing  for  all  charges 
in  Montevideo  and  London,  the  net  profit  for  that  period  is 
j£25.776,  as  against  £'28,525  for  the  previous  year.  This  falling 
off  in  the  profit  is  due  to  the  diminution  in  the  numher  of 
subscribers,  owing  to  the  depressed  busincs-s  conditions  which 
lirevailcd  during  the  year.  The  interim  dividends  paid  on 
May  1st  last  absorbed  £i:M3,  leaving  a  bahmoo  of  ±*21,434, 
plus  £-5,303  brought  forward,  iiuiking  an  av.'iihdde  balance  of 
£26,737.  After  applying  A'8,000  to  depreciiitinn  of  the  com- 
pany's property  and  plant,  and  transferring  .i'<.l,000  to  reserve 
for  renewals,  the  directors  recommend  the  ptiyment  of  final 
dividends  of  2  J  per  cent,  ujxin  the  preference  shares 'and  3 
per  cent,  upon  the  ordinary  shares,  making  for  the  year  5  per 
cent,  on  the  preference  and  6  per  cent,  on  the  ordinaiy  shares, 
leaving  £5. .304  to  be  carried  forward. 
The  meeting  is  called  for  October  27th. 

Ilarltndos  Electric  Supply  ('or]ioration,  Ltd. 

TnF.  direclor.s  report  that  fur  the  year  ended  June  HOth,  1915, 
the  trading  profit  amounleil 'lo  i'2,231,  as  compared  with 
X'L.Tfil  for  the  previous  year,  in  spite  of  a  decrease  in  the 
profit  fmni  installation  work  and  Bales  of  electrical  apparatus 
and  stores.  'Hie  war  has  naturally  re<lnccd  the  number  and 
si/.e  of  new  installations,  and  results  have  been  alTected  by 
the  increase  in  the  cost  of  nialerials.  £.504  has  been  charged 
against  trading  for  repairs  and  renewals,  as  eninp;ire<l  with 
£W  in  the  previous  year,  lliis  item  again  represents  princi- 
pally the  rosl  of  replacing  pnles.  .which  expense  is  expected  to 
cniiiiniie  for  soinp  time.  The  meinhers  of  llie  advisorv  com- 
iiiillee  in  Harbndos  have  agiee<l  to  accept,  as  from  tlie  last 
date  of  payment,  viz.,  P<>ceinber  nist,  1912.  half  the  fee« 
previoujily  paid.    A  moioty  of  the  fc«B  already  charged  in  tbe 
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iK-counts  for  the  18  months  from  Jamaai-y  1st,  1913,  to  June 
30th,  1914,  has  been  credit-cd,  therefore,  to  profit  and  loss 
account  as  at  June  30th,  191}.  No  fees  have  been  paid  to  the 
directors,  or  to  the  members  of  the  local  advisory  committee, 
since  the  issue  of  the  last  annual  report,  although,  as  pre- 
viously, the  fees  for  the  year  have  been  debited  in  the  profit 
and  loss  account.  The  growth  of  the  company's  service  is 
shown  by  the  following  figures  :  — 

Consumers  connected  25  C.P.  equiv.  connected 
at  June  30th.  at  June  30th. 

1913  247  5,201 

1913         <56  9,430 

1914    737  12,715 

1915    997  16,036 

In  view  of  all  the  circumstances,  the  directors  consider  that 
exc^-ilent  progress  has  been  maintained  during  the  past  year. 
Capital  expenditure  during  the  year  amounted  to  fl.lO-S. 
being  principally  the  cost  of  new  house  connections  and  small 
necessao'  additions  to  the  mains.  The  negotiations .  for  the 
supply  of  'power  to  the  Tramway  Co.  have  been  practically 
in  suspense  as  a  result  of  the  war,  but  it  is  hojied  that  dis- 
cu.ision  may  be  resuined  later. 

.\nnual  meeting  :    October  iSth,  in  Tjondon. 


Ferraiiti,  Ltd. 


The  directors  report  that  for  the  year  to  June  30th,  191.5,  the 
profit  on  trading  for  the  year  was  ^37,231,  and,  after  crediting 
discounts,  interest,  and  transfer  fees,  and  deducting  general 
establishment  charges,  repairs  and  renewals,  legal  expenses, 
income  tax.  bad  debts,  directors'  and  trustees'  fees,  there 
remains  .£'16,739.  The  amount  at  credit  at  June  30th,  1914, 
w^as  f'2.050,  making  £18,789.  Prom  this  there  has  been 
deducted  interest  on  first  mortgage  debenture  stock  £4,438, 
interest  on  five-year  notes  £2fl5'2,  interest  on  bank  loans 
£1.271,  depreciation  reserve  account  £10,000,  leaving  to  be 
carried  forward  £1,028.  The  results  for  the  year  show  a 
falling  off  as  compared  with  the  previous  year,  but  this  is 
due  in  a  considerable  measure  to  the  dislocation  created  by 
the  war,  and  the  heavy  falling  off  in  export  business  due  to 
the  same  reason,  and  also  to  adverse  monetary  conditions. 
The  company  have  entered  into  a  contract  with  the  Govern- 
ment for  a  supply  of  shells  and  fuses,  and  as  considei'able 
outlay  will  be  necessaiy  in  buOdings  and  plant,  arrangements 
have  been  made  with  the  Government,  under  which  certain 
advances  are  made  by  them  for  this  purpose,  and  the  consent 
of  the  del>enture-holder3  and  shareholders  has  been  duly 
obtained.  The  consti'uction  work  is  proceeding  satisfactorily, 
and  the  directors  hope  that  deliveries  will  commence  shortly. 
The  works  of  the  company  were  declared  a  controlled  estab- 
lishment under  the  Munitions  of  War  Act,  191.5,  on  September 
6th,  1915.  During  the  year  £3,046  fir.st  mortga.ge  debentures 
have  been  redeemed,  and  the  loans  against  five-y.ear  notes 
and  second  mortgage  debentures  have  been  further  reduced. 
.Annual  meeting  :   October  29th,  in  Lnndon. 


Italian  Electrical  Companies. 

The  .Italian  General  Electricity  Co.  (Coinpagnia  Generale 
lialiana  di  Elettricita),  of  Milan,  closed  the  year  1914-15  with 
a  loss  of  £1,400.  The  share  capital  is  £60,000,  and  a  loss  is 
reported  to  have  been  incurred  in  every  year  since  the  forma- 
tion of  the  company,  four  years  ago. 

The  Mining  and  Electrical  Co.  of  Valderno  (Societa  ^liner- 
aria  ed  Elettrica),  of  Florence,  which  has  a  share  capital  of 
£320,000,  realised  net  profits  of  £21,000  in  1914-15.  A  dividend 
of  43.  per  £4  share  has  been  declared. 

The  Brescia  Electrical  Co.  (Societa  Elettrica  Bresciana) ,  of 
Brescia,  reports  net  profits  of  £61,000  for  1914-15,  as  compared 
with  £54,000  in  the  previous  year.  After  pl.acing  5  per  cent, 
to  the  reserve  fund  the  balance  has  permitted  of  the  payment 
of  a  dividend  of  6  per  cent,  for  the  year. 

The  "  Dinamo  "  Electrical  Undertakings  Co.  (Societa 
Imprese  Elettriche  "  Dinamo  "),  of  Milaii,  which  is  associated 
with  the  Brown-Boveri  group,  earned  net  profits  of  £9,600  in 
1914-15,  as  compared  with  £6,900  in  the  previous  year,  on  a 
share  capital  of  £200,000.  The  increase  is  attributed  to  the 
fact  that  the  company's  plant  has  now  passed  from  the  pre- 
paratory period  to  that  of  full  working.  It  is  intended  to 
distribute  4  per  cent.,  as  contrasted  with  3  per  cent,  in  191.3-14. 

The  Italian  Westinghouse  Co.,  which  has  a  paid-up  capital 
of  £160,000,  reports  that  the  year  1914-15  opened  under  favour- 
able au.spices,  and  had  a  fairly  normal  course,  despite  the  inter- 
national political  situation.  Orders  of  the  value  of  £400,000 
were  brought  over  from  1913-14,  &nd  further  contracts  for 
£220.000  were,  booked  during  1914-15.  The  deliveries  amounted 
to  £382,000.  and  the  year  closed  with  orders  on  hand  for  the 
sum  of  £244,000.  The  gross  profits  reached  £29,000,  of  which 
£15,000  has  been  devoted  to  the  extinction  of  losses,  and  the 
balance  applied  to  the  purpose  of  depreciation. 

The  Italian  Ahnninium  Co.  (Sorieta  per  la  Fabhrizione  dell' 
Allumino  ed  Altri  Prodvtti  del'  Elcttromrtallurpia),  of  Rome, 
reports  that  the  more  satisfactory  results  achieved  in  1914 
were  due,  in  addition  to  the  advance  in  the  price  of  aluminium 
in  the  second  half  of  the  year  owing  to  the  war,  to  the 
improvements  effected  in  manufacturing,  which  had  increased 
the  efficiency  of  the  furnaces  and  the  production ;  the  furnaces 
were  still  in  course  of  completion.  The  press  profits  amounted 
to  £16,700,  of  which  £12,000  has  been  placed  to  the  deprecia- 


tion account  and  £4,000  to  the  reserve  fund,  leaving  £7,000 
to  be  carried  forward  to  1915. 

The  Piedmont  Carbide  of  Calcium  Co.  (Societa  per  la  Fabhri- 
zione del  Carburo  di  Culcio  c  Produtti  Affini),  of  Home,  whose 
works  are  situated  in  the  valley  of  the  Aosta,  states  that 
notwithstanthug  the  developments  cau.sod  by  the  political 
situation  and  the  floods,  the  balance  sheet  which  closed  on 
December  31st,  1914,  did  not  present  material  variations  from 
that  of  the  preceding  year.  The  output  comprised  1,.523  tons 
of  carbide,  2,04]  tons  of  raw  calcium  cyanaiuide,  1,753  tons  of 
refined  cyanamide,  and  110  tons  of  silicon  for  aeronautical 
purposes,  the  last-mentioned  being  produced  at  the  request 
of  the  Ministry  for  War.  After  making  provision  for  dei)re- 
ciation  the  net  profits  are  returned  at  £4,900,  ri.sing  to  .£5,000 
with  the  balance  brought  forward,  and  a  dividend  of  4s.  per 
share  has  been  declared  on  share  capital  of  ,£SO,0(X). 

The  Galileo  Ferraris  Elcctrotechnical  Construction  and 
Installation  Co.  (Societa  Elettrotechnica  Galileo  Ferraris  per 
Constru::ione  ed  Impianti)  is  the  new  title  of  the  A. E.G.- 
Thomson-Houston Co.,  of  Milan,  which  has  an  ordinary  share 
capital  of  £.300,000.  At  an  extraordinary  meeting  of  the  com- 
pany held  at  Milan,  on  October  12th,  when  the  change  in 
the  title  was  sanctioned,  the  report  presented  by  the  directors 
stated  that  the  company  had  always  followed  a  programme  of 
purely  national  activity,  which  was  proved  by  the  large  works 
erected  in  the  country.  The  company  intended  henceforth, 
also,  to  express  its  purely  national  character  by  a.ssuming  the 
name  of  Galileo  Ferraris,  through  w-hose  ingenious  discovert' 
of  the  rotary  magnetic  field  the  principal  part  of  the  industry 
had  originated.  .'\t  the  same  time,  the  meeting  elected  three 
Italians  resident  in  Paris  and  two  in  Milan  in  substitution  for 
five  foreign  directors,  and  the  chairman  undertook  to  convey 
to  the  family  of  the  distinguished  Italian  the  thanks  of  the 
shareholders  for  theip  consent  to  the  use  of  his  name  in  the 
title  of  the  company. 

Anglo-American  Telegraph  Co.,  Ltd.— Interim  divi- 
dend for  the  quarter  ended  September  30th,  1915,  of  15s.  per 
cent,  on  the  ordinaiy  stock,  and  £1  10s.  per  cent,  on  the  pre- 
ferred stock,  less  income-tax  at  3s.  2d.  in  the  £,  payable  Nov- 
ember 1st. 

Calcutta  Tramways  Co.,  Ltd.— Interim  dividend  of 

3  per  cent.,  less  income-tax,  on  the  ordinary  shares. 

Brazilian  Traction,   Light  and   Power  Co.,  Ltd. — A 

dividend  of  J  per  cent,  on  the  issued  ordinai-y  capital  stock 
is  announced. 

Calender's  Cable  and  Construction  Co.,  Ltd. — The 
directors  announce  an  interim  dividend  at  the  rate  of  10  per 
cent,  per  annum,  lees  income-tax,  on  the  ordinary  shares  for 
the  half-year.' 

Reduction  of  Capital. — Holoph.^ne,  Ltd. — A  peti- 
tion for  the  confirmation  of  the  reduction  of  the  capital  from 
£200,000  to  £105,000  is  to  be  heai'd  in  the  Chancery  Court  on 
November  2nd. 

Cuban  Telephone  Co. — A  financial  daily  states  that  a 
committee  has  been  fonned  for  the  protection  of  the  interests 
of  the  holders  of  preferred  stock  in  this  company. 

Montreal  Light,  Heat  and  Power  Co.,  Ltd.— The 
directors  have  declared  a  dividend  of  2i  per  cent,  on  the  paid- 
up  capital  stock,  being  at  the  rate  of  10  per  cent,  per  annum, 
for  the  quarter  to  October  31st. 


STOCKS    AND    SHARES. 


Tuesday  Evening. 

The  principal  feature  in  the  Stock  Exchange  markets  this 
week  is  a  substantial  recovery  in  all  the  securities  connected 
with  Mexico.  Notwithstanding  the  reported  failure  of  the 
Peace  Conference  at  Washington  last  week,  it  is  obvious  that 
practical  negotiations  are  going  forward  for  the  settlement  of 
the  countiy,  on  the  basis  of  Carranza  being  recognised  by  the 
United  States  Government.  Would-be  sellers  of  Mexican 
securities  have  cancelled  their  orders,  and  have  turned  round, 
inquiring  eagerly  for  cheap  stock.  There  is  little  or  none  in 
the  market :  w'hat  there  was  has  been  swept  up.  Prices  show 
rises  ranging  from  5  to  6  points  on  the  week,  and  in  all  depart- 
ments connected  with  Mexico  the  story  is  the  same. 

Maybe  the  movement  is  going  a  little  too  rapidly  in  some  . 
cases.  Severe  financial  sacrifices  will  be  called  for  from  holders 
of  stocks  in  existing  companies  that  will  require  more  money 
to  put  them  once  more  upon  a  sound  footing.  It  is  doubtful 
whether  the  Treasury  will  con.sent  to  capital  being  raised  on 
this  side  for  the  purpose  of  .sending  to  Mexico;  but,  of  course, 
there  is  plenty  of  money  in  the  ITnited  States,  and  the  interests, 
of  America  in  Mexico  have  wide  ramifications.  .\t  the  same 
time,  the  .American  drives  a  hard  bargain;  and  the  cost  of  his 
financial  support  is  likely  to  be  onerous. 

Nevertheless,  it  would  be  a  gteat  pity  to  sell  Mexican 
securities  just  now,  because  the  latest  developments  look  more 
like  a  step  in  the  direction  of  peact*  than  any  negotiations 
have  done  up  to  the  present.  And  from  all  indications  it  is 
obvious  enough  that  the  country  is  exhausted  and  wearied 
with  the  long-continued  internecine  warfare.  The  recovery 
ia  Mexicans  as  a  whole  was  started  by  lively  bidding  for  rail- 
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road  shaies  on  behalf  of  New  York,  and  this,  it  was  contended, 
would  not  have  been  indulged  in  had  not  there  been  sound 
grounds  for  assuming  that  internal  peace  lay  near  to  hand. 

So  far  as  the  other  markets  are  concerned,  the  firmness  in 
the  War  Loan  stock  is  a  pleasant  feature  :  pieasanter,  inas- 
much as  politics — domestic  and  foreign — seem  to  get  into  a 
more  muddled  condition  every  day.  To  catalogue  the  various 
minor  difficulties  may  be  a  grateful  task  to  that  section  of 
the  Press  which  gloate  over  any  happening  that  can  be  dis- 
torted into  a  sensation  or  a  weapon  for  driving  wedges  of 
disunion  between  parties  and  classes.  The  Stock  Exchange 
keeps  on  its  way  with  a  good  deal  more  coolness  and  resolu- 
tion than  are  displayed  in  certain  other  quarters.  Prices  art> 
nel!  maintained;  and  the  volume  of  business,  although  small, 
is  sufficient  to  pay  electric  lighting  bills  in  these  days  of  com- 
pulsoo'  darkness.  Sometimes  there  is  a  little  money  over 
wherewith  to  buy  bread,  but  this  is  not  always  the  case. 

The  Home  Railway  market  has  got  into  such  a  stagnant 
condition  that  it  took  with  complete  philosophy  and  indiffer- 
ence the  news  that  substantial  1  additions  are  to  be  made  to  the 
war  bonus  awarded  to  vari-uis  grades  of  the  service.  Some, 
indeed,  profess  relief  at  the  finality  which  the  arrangement 
strives  to  impose:  though  sceptics  are  not  wanting  who  wonder 
how  long  the  new  arrangements  will  be  permitted  to  last. 
Prices  generally  are  heavi,-.  in  the  absence  of  support;  but  the 
Undergrounds  have  maintained  their  prices  with  a  good  deal 
of  steadiness.  The  London  &  South-Western  Railway's  elec- 
trified portion  is  understood  to  be  nearly  ready  for  pubUc  use, 
and  the  first  section  will  be  opened  on  Monday  next.  The 
"jumpy"  Special  Constable  who  sees  unusual  flashes  in  the 
south-western  sky  is  quieted  by  the  assurance  that  these 
lights  are  caused  by  the  trials  being  run  nightly  with  the  new 
plant  and  rolling  stock. 

Amongst  the  home  electricity  shares,  the  only  changes  are 
falls  of  i  in  Charing  Cross  ordinary  and  of  J  in  London  Elec- 
tric preference,  the  last-named  following  a  decline  of  similar 
amount  a  week  ago.  There  is  not  much  doing  in  this  market, 
as  may  well  be  supposed ;  but  a  little  demand  still  exists  for 
some  of  the  best  kind  of  debenture  stocks. 

In  the  telegraph  section,  Anglo-.^merican  preferred  has  risen 
to  lOli.  The  company  has  declared  the  usual  quarterly  divi- 
dends. The  deferred  put  on  |  to  221,  but  is  stiU  standing  rela- 
tively lower  than  the  preferred  stock,  although  between  the 
security  of  the  two  issues  there  is  not  a  great  deal  of  differ- 
ence. The  preferred  would  appear  to  be  fully,  if  not  over, 
valued  at  lOlJ,  since  the  dividends  are  paid  less  tax  and  the 
return  on  the  money  is  scarcely  6  per  cent.  The  deferred  has 
6till  scope  for  improvement,  and  the  price  may  be  expected  to 
go  to  the  neighbourhood  of  25.  But  the  preferred  might  be 
sold  and  the  proceeds  invested  in  something  with  better  pros- 
pect of  improvement. 

Eastern  Extension  shares  and  Eastern  Telegraph  ordinary 
stock  have  both  regained  their  dividends.  Great  Northerns 
rose  i  to  33J.  Oriental  Telephone  preference  fell  back  to 
178.  6d.,  but  the  ordinary  remains  steady  at  38s.  9d.  on  the 
declaration  of  an  interim  dividend  of  4  percent.,  tax  free.  The 
United  River  Plate  Telephone  Co.  has  declared  an  interim 
dividend  of  3  per  cent.,  also  free  of  tax.  Both  kinds  of  Globe 
shares  are  i  better.  New  York  Telephone  bonds  further 
improved,  and  are  now  demonstrably  too  high,  in  view  of  the 
yield  from  the  4i  jier  cent.  War  Loan — to  take  only  one 
security.  In  Marconis  there  is  not  much  doing.  Americans 
have  been  dull  at  I7s.,  but  have  recovered  a  few  pence;  and 
Canadians  are  neglected. 

Telegraph  Constructions  are  10s.  higher  at  31J,  but  British 
Insulated  ordinary  have  come  on  offer  again,  relapsing  to  lOf. 
Save  for  these  changes,  the  list  of  manufacturing  shares  is 
steady  and  practically  unaltered.  There  has  been  a  little  buy- 
ing from  Holland  of  Henlcys,  in  consequence  of  the  big  return 
now  offered  by  the  shares. 

Brazilian  issues  in  general  are  distinctly  better.  Brazil 
Tractions  have  regained  their  little  fall,  hardening  again  to 
50;  while  the  preferred  are  an  active  market  in  the  neighbour- 
hood of  88.  Canadian  General  Electrics  have  risen  G  points 
within  the  last  two  days,  standing  now  at  116i.  Most  of  the 
securities  generally  associated  with  the  name  of  Latin-Canadian 
are  decidedly  strong. 

The  report  of  the  International  Lighting  Association  con- 
tains a  reference  to  the  decreased  profits  of  the  Para  Gas  Co., 
owing  chiefly  to  the  severe  competition  of  the  Para  Electric 
Co.  As  a  result  of  negotiations,  the  Electric  Co.  entered  into 
an  agreement  to  t.ike  over  the  gns  undertaking  on  terms,  the 
acceptance  of  which  the  Gas  Co.  directors  stronglv  recom- 
mended to  their  share  and  debenture  holders;  and  t^ic  trans- 
action was  duly  completed  four  months  ago.  Victoria  Falls 
Electric  shares  are  (jiiietly  firm,  with  some  inquiry  on  Capo 
account  for  the  ordinary  shares.  Consolidat«^d  Gas,  Electric 
Light  &  Power,  of  Baltimore,  holds  its  recent  rise. 

■iTie  market  for  rubber  shares  is  fortunat-e  in  getting  rather 
more  than  its  proportion  of  business,  as  compared  with  otiicr 
sections  of  the  industrial  department  Haw  rubber  Ims  gone 
back  a  shade,  but  this  has  made  no  diffrrenro  to  the  strength 
of  the  phare  market.  Tlic  armament  group  is  quiet  and  firm. 
Copper  issues  are  on  the  rise,  a  full-drcsa  Ixmrn  in  Wall  Street 
forcing  up  the  price  of  copper  shnri-fl,  together  with  those  of 
railroads  and  industrials,  the  latter  including  (]mtc  a  number 
of  sharea  in  various  Americnn  electrical  iindcrtnkings.  'ITie 
robust  Btrength  of  the  New  York  market  is  duo  this  time  not 
so  much  tr>  the  (jyrations  of  the  exchange,  but  to  the  proa- 
perity  of  the  Continent  at  large. 


SHARE   LIST  OF  ELECTRICAL  COMPANIES. 


Horn  BuoTBionT  Oompahiii, 
Price 
DiTideod,     Oot.  19,     1 

191i.  1916. 

Brompton  Ordinary 10  7^ 

do.       7  per  cent.  Pref 7  7 

Ohkring  Cross  Ordinary           ....        5  Si 

do,       do.       do.    ik  Prel.         . .        4i  3} 

do,       do.  OltyPrer        ..        ..        4$  Si 

do.    4  Deb 4  60 

Chelsea        S  4^ 

do.    4iDeb 4i  B7 

City  of  London 9  13i 

do,        do.    6  per  cent,  Pre(,      . .        6  lOJ 

do,       do,    e  Deb 6  100 

do.       do.    4i  Deb 4i  86 

County  of  London          7  10^ 

do.       do,       6  per  cent,  Pref.  . .        6  lOJ 

do,        do,        1st  Deb 4i  90 

do.       do,       and  Deb 4}  86 

Kensington  Ordinary 9  6^ 

London  Electric 4       -        l| 

do.        do.    6  per  cent.  Prel,      . .        6  4i 

do.        do.    4  Deb 4  80 

UetropoUtan         8i  3} 

do.           4i  per  cent.  Pref,         ..       4i  8| 

do,           4iDeb 4|  90 

do.           SiDeb 8}  70 

81.  James' and  Pall  Mall         ..        ..10  63 

do.     do.     do,     7  per  cent,  Prel,       7  6} 

do.     do.     do.    BiDeb Bi  70 

Bonlh  London       6  3} 

Boath  Metropolitan  Prel 7  lA 

Westminster  Ordinary 9  6| 

do,           4iFtel 4i  ii 

TBLBSRAPHS  AMD  TEI.BPHONBe, 

Anglo-lm,  Tel.  Prel 6  lOU 

do.              Del li  S2| 

Chile  Telephone 8  6i 

CabaSab.  Ord 6  8 

do.        Prel 10  16 

Eastern  Extension          7  lljxd. 

do.                4  Deb 4  80 

Eastern  Tel,  Ord 7  llOxd. 

do.           SiPrel 8i  66 

do.           4  Deb 4  81 

Globe  Tel.  and  T.  Ord 6  9J 

do.               Prel 6  9} 

St.  Northern  Tel 99  B3i 

[ndo-Baropean 13  47 

Marconi       10  IS 

New  York  Tel.  4i 4i  lOli 

Oriental  Telephone  Ord,          ..        '.10  IM 

do.                  Prel 6  I 

Tel.  Egypt  Deb 4i  80 

United  R.  Plate  Tel 8  63 

do.                  Prel 6  42 

Wesllndia  and  Pan 1  1 

Western  Telegraph        ; 7  12i 

do.              4  Deb 4  80 

Horn   Bahj, 

Oenlral  London,  Ord,  Assented       ..4  69 

Metropolitan         1|  28 

do.            District Nil  13 

CJndergronnd  Electric  Ordinary        ..  Nil  1| 

do.               do.      "A"     ..         ..  Nil  6/6 

do,             do.     Income         ..6  71 

FoauaM  Trims,  Slo, 

Adelaide  Bnp,  6  per  cent,  Prel,         ..6  6 

do.          6  Deb 6  97 

An;lo-Arg.  Trams,  First  Prel.          ..6k  8i 

do.              and  Prel 6$  B 

do,              4  Deb 4  74 

do.              4iDeb 4i  74 

do.              6  Deb B  76 

Brszil  Traclions Bi  60 

BDmbay  Electric  Prel 6  10} 

do.             4iDeb 4i  87 

Mexico  Trams Nil  84 

do.           6  per  cent.  Bonds      ..  —  47 

do.           6  per  cent.  Bonds      ..  —  44 

Mexican  Light  Common         ..        ..Nil  S8 

do.             Pref Nil  871 

do.             1st  Bonds       ..        ..  —  46 

Utimtxcixnaa  OoKviiius. 

Babcock  ft  Wilcox         14  a  A 

British  Aluminium  Ord 6  iX 

do.              Prel 6  18/8 

British  Insulated  Ord 16  101 

do.           Pref 6  6} 

Brtllsh  Weslinghousa  Prel 7)  B4/- 

do,       4  Deb 4  72 

do.       n  p.  lien        6  101 

Callenders 16  II 

do.       6  Pref t  4i 

do.       4i  Deb 4i  93 

Caatner-Kolfner 18  «1/- 

Edlson  ft  Rnan,  f  3  pd Nil  10/- 

do.      do.      fully  paid        ..        ..  NU  1 

do.      do.      4  Dob 4  67 

do.      do.      6  %  Deb 6  60 

Eloctrio  OonstruouoD 6  13/- 

do.             do.         Prel 7  19/9 

Qen.  Kleo.  Prel 6  9i 

Henley         SO  lii 

do.       4iPrel *i  4i 

do.       4iDob 4i  92 

Indla-Rubber        6  8 

Talagrapta  Oon 10  Sli 

*  Allowanoa  made  lor  dlrtdends  balng  paid  lr«  o( 


-i 


+  i 
+  i 
-t-  4 


+  J 

-i 


+  i 


-i 


6  19 
6  14 
6  19 


•6  14  7 

6    6  0 

4  19  0 

•6  19  0 
6    16 

6  11  4 

6  18  4 

6    8  0 

4    8  6 


7  4  7 
6    2    2 

8  10  8 
6  11  1 
6  19  0 
6  16  4 
6  11  8 
4  17  9 
4  18    « 

Nil 
Nil 


+   i 
inooma-l 


rorrectioil. — In  tho  Hdvertiscinent  of  the  Mansfield 
eleotrioity  department  for  a  clerk,  the  printer  orodlted  the  borough 
with  havinir  "over  100"  oontumer*.  That,  of  ooune,  was 
ridiouloua,  the  atatement  intended  beiDg  "over  1,000."  W«  regret 
the  slip. 
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EXPORTS    AND    IMPORTS    OF    ELECTRICAL    GOODS    DURINQ    SEPTEMBER,    1915. 


The  letnniB  of  electrical  export  and  import  basiness  for  the  month 
of  September  show  an  all-ronnd  improvement  on  those  of  the 
previoQs  month.  Thus  the  electrical  exoorts  reached  a  total  value 
of  £374,41J<,  aa  compared  with  £3-16,318  in  Aagnet  ;  the  electrical 
imports  were  valued  at  £211,188,  as  against  £202,490  in  the  pre- 
viom  month  ;  and  the  re-exporta  of  electrical  gooda  advanced  from 
£10,676  in  value  In  August  to  £19,885  in  September.  Of  the 
various  items  constituting  the  exporCf,  it  may  be  noted  that  cable 
exports  more  than  doubled  in  value  ;  machinery  exports  also 
reached  a  higher  level,  and  lamp  exports  slightly  improved,  but  in 


other  directions,  and  notably  in  telegraphic  and  telephoni° 
exports,  the  retnrne  show  decreased  baainess.  Machinery,  tele- 
graphic and  telephonic,  and  lamp  imports  reauhed  higher  values 
during  the  month,  only  partly  counter-balanced  by  falling  ofl  la 
other  lines. 

India,  Victoria  and  New  S  )nth  Wales  were  our  beat  cnstomeis, 
while  it  may  be  noted  that  Scandinavian  and  French  purchases 
remain  at  a  high  level.  Importation  from  the  Statea  fell  off 
slightly,  and  Dutch  lamp  imports  increased,  reaching  over  £10,00* 
in  value. 


Registered  Exports  of  British  and  Irish  Electrical  Goods  from  the  United 'Kingdom. 


m 


» 

oS 

E     „. 

■as* 

H  a 

st 

'I'll 

|« 

1  .2 

H 

* 

s 

S  a 

|l 

|i 
n  a 

1 

111 

m 

111 

£ 

£ 

« 

£ 

£ 

214 

12 
11 

104 

S03 

7,435 
73 

140 

14 

16 

885 

19 
21 

4,636 

400 

100 

49( 

5,281 

28'! 

120 

9.53 

698 

192 

12 

256 

416 

68 

... 

127 

2,377 

77 

11 

11 

... 

i 

364 

296 

13 

44 

961 

612 

29 

179 

40 

... 

31 

828 

113 

95 

134 

72 

69 

3 
2f> 

80 

28 

619 

176 

36 

10 

878 

2,728 

1,187 

30 

5,059 
5f 

518 

471 

261 

425 

101 

433 

1,754 

42 

i^ 

17 

11) 

376 

212 

182 

25 

36 

209 

29 

96 

52 

32 

49 

9 

311 

172 

14 

72 

22( 

-255 
423 

616 

48 

11 

15( 

609 

2.830 

19 

220 

3,442 

1,625 

111 

202 

649 

65 

3 

26 

49 

207 

91 

7 

56 

24 

91 

173 

582 

74 

29 

43 

16 

7 

8,39^ 

657 

10(1 

1,108 

... 

78f; 

7,673 

1,139 

33 

4,6  5 

1,322 

247 

403 

2  696 

87 

46 

58C 

43 

180 

11,231 

294 

23,709 

11,797 

1,420 

38,677 

25,511 

Rnssia,  Sweden,  Norway  and  Denmark 

German  West  Africa 

Netherlands,  Java  and  Dutch  Indies 

Belgian  Congo  ...         

France 

Portugal  

Spain,  Canary  Isles  and  Spanish  N.  Africa... 
Switzerland,  Italy  and  Austria- Hungary  ... 
Greece,  Roumania,  Turkey  and  Bulgaria  ... 
Channel  Isles,  Gibraltar,  Malta  and  Cyprus. . . 

U.S.A.,  Philippines  and  Cuba  

Canada  and  Newfoundland 

British  West  Indies  and  British  Goiana     ... 

Mexico  and  Central  America  

Peru  and  Uruguay      

Chile      

Brazil 

Argentina         

Colombia,  Venezuela,  Ecuador  and  Bolivia... 

Egypt,  Tunis  and  Morocco    ... 

British  West  Africa 

Rhodesia,  O.R.C.  and  Transvaal      

Cape  of  Good  Hope 

Natal 

Zanzibar,  Brit.  E.  Africa,  Mauritius  &  Aden 
Azores,  Madeira  and  Portuguese  Africa 
French  African  Colonies  and  Madagascar... 

China  and  Siam  

Japan  and  Korea        ...         

India     ' 

Ceylon 

Straits  Settlements,  Fed.  Malay  States  and 

Sarawak       

Hong  Kong      

West  Australia  

South  Australia  

Victoria  

New  South  Wales       

Queensland      

Tasmania         

New  Zealand  and  Fiji  Islands  

Total,  £ 


£ 
4,062 

11 
835 

20 
376 

54 
203 


385 
7 
13 

17 

iii 

204 

1,068 

37 

260 
7 
453 
642 
269 

58 
102 

15 


2,509 
312 


404 
329 
438 
510 
100 


£ 

£ 

£ 

£ 

£ 

£ 

9,765 

840 

2,018 

2,518 

1,060 

8,419 

4,723 

778 
24 

141 

14 

66 

331 

1,338 

1,632 

115 

35 

47 

5,037 

363 

357 

144 

.-)3 

231 

6 

17 

488 

356 

171 

244 

168 

3,593 

28 

71 

10 

151 

50 

238 

38 

726 

49 

906 

677 

348 

1,137 

4,196 

10 

106 

20 

36 

... 

277 

6 

25 

95 

92 

4 

277 

394 

373 

590 

823 

364 

382 

415 

308 

9  001 

362 

634 

930 

1,199 

247 

331 

1,418 

.189 

77 

51 

639 

445 

8s 

95 

42 

154 

6,291 

1,101 

3,334 

437 

686 

3,563 

853 

921 

37 

1,454 

3  679 

705 

257 

110 

14,766 

79 

51 

308 

26 

280 

191 

65 

40 

45 

48 

236 

323 

215 

57 

83 

2,142 

126 

51 

14 

21 

113 

631 

22.002 

3,824 

3,102 

51 

1,072 

8,427 

727 

148 

36 

42 

59 

559 

909 

332 

452 

339 

1,785 

337 

23 

58 

57 

132 

851 

132 

77 

428 

229 

4326 

2f6 

200 

23 

164 

28  391 

2,868 

949 

382 

14,730 

9,617 

1,57(; 

2,708 

133 

407 

11,469 

446 

76 

265 

43 

44 

2,173 

4.872 

1,875 

661 

1,330 

3,932 

114,736 

21,618 

18,059 

3,311 

10,004 

89,.')70 

Registered  Imports  Into  the  United  Kingdom  of  Electrical  Goods  from  all  Countries. 


Rnasia,  Norway,  Sweden  and  Denmark 

Gormany  

Holland 

Belgium  

France 

Switzerland     

Italy     

Austria-Hungary        

United  States 


Total,  £ 


39 

2,210 

35 

146 

674 

460 

10,390 

3,630 

1,941 

984 

1,018 

276 

10,076 

22 

2S2 

435 

120 

1,306 

2 

2,637 

10 

4  397 

360 

315 

6 

3  349 
280 

2,230 

86 

603 
419 
32 

109 

6  859 
2,477 

40 
14 

4,725 
200 

3,398 

1,63-'^ 

130 

8  694 

7,860 
18,132 

2,692 
3,683 

1,977 

16.828 

5,085 

176 

13,841 

66'i67 

7,954 

5,274 

10,161 

8,097 

1,690 

33,958 

69,851 

15,255 

11,421 

9,393 

387 

46 

89 

1,181 

7,65'9 
18,754 


£ 
36,740 

96 

7,961 

65 

19,487 

2.926 

2,176 

7.614 

176 

1,072 

3,380 

7,085 

1,028 

398 

643 

1328 

4  805 

22,616 

670 

4,325 

2,689 

13,108 

7,891 

20,3.59 

1291 

893 

108 

4.956 
4,031 
47,016 
2,025 

4,568 
1,453 

2  2«7 
14,363 
49  754 
41,202 
4  233 
2,973 
24.648 

374,418 


29.902 

12,4*95 

45 

17,660 

12,305 

7.044 

27,3*79 

206,830 


Additional  imports. — Spain,  lamp  parts,  £274  ;  carbons,  £2,167  ;  Victoria,  telegraph  and  teleephone  apparatus,  £83  ;  Canada,  wiraa 
and  cables,  £1,329  ;  electrical  goods,  £605  ;  machinery,  £200. 


Registered  Re-Exports  of  Foreign  and  Colonial  Electrical  Goods  from  the  United  Kingdom. 


Tarions  countries,  mainly  as  above... 


504       125        1,214      2,470 


9,935 


19,885 


Total  Exports  :  £374,418 


Total  Rk-Expokts  :  £19,885 


Total  Impobts  :  £211,488 


Note. — The  amounts  appearing  under  the  several  headings  are  classified  according  to  the  Customs  returns.  The  first  and 
third  columns  contain  many  amounts  relating  to  "  goods "  otherwise  nnolassified,  the  latter,  doubtless,  consisting  of  similar 
materials  to  those  appearing  in  adjacent  colnmcLB.  Imports  are  credited  to  the  country  whence  consigned,  which  ia  not  necessarily 
the  country  of  origin. 
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OUTPUT  OF  COAL  AND  THE  USE  OF 
ELECTRICITY  IN  MINES. 


From  latest  reports  of  H.M.  Inspectors  of  Mines  we  learn 
the  total  output  of  coal  for  the  dififerent  districts  of  the 
Uritish  Isles,  during  1913  and  1914,  was  as  follows  :  — 

Year  1913. 

Tone. 
42,456,.516 

586"r.,h87 
72,961  841 
28,130,816 
56  830,(172 
'  28  284,387 


Year  1914. 

District. 

Tons. 

No.  1  district,  Scotland          

38.847,362 

No.  2 

,         Northern           

52,384,478 

No.  3 

,        York  and  North  Midland 

66,807  623 

No.  4 

,         Lancashire        

26,200,447 

No.  5 

,        Sooth  Wales     

5^879  728 

No.  6 

,        Midlaad  and  Sjuthern 

27,430  992 

Totals 


265,560,630       287.329,348 


which  shows  a  decrease  of  21,7"8,718  tons. 

The  value  of  the  coal  worked  in  1913  is  given  as 
£145,210,493,  and  for  the  year  1914,  £132,536,184;  so 
that  the  loss  in  money  due  to  the  lessened  output  was 
£12,674,309  sterling.  The  loss  is,  of  course,  due  to  the  dis- 
location of  trade  following  the  outbreak  of  war,  and  especially 
of  shipping,  upon  which  so  many  collieries  depend.  This  is 
most  noticeable  in  Nos.  2  and  3  districts,  embracing  the 
whole  of  the  N  )rth  of  England  and  Yorkshire.  Scotland, 
too,  was  affected  in  the  same  way,  and  in  about  the  same 
proportion.  The  loss  in  value  is  equivalent  to  rather  more 
than  10  per  cent.,  and,  under  the  circumstances,  matters 
might  have  been  much  worse. 

It  is  iQt€rescing  to  note,  however,  that  in  Ireland,  which 
is  in  No.  4  division,  the  output  increased  by  nearly  10,000 
tons,  viz.,  from  82,521  tons  in  1913,  with  a  value  of 
£50,654,  to  92,400  tons,  the  value  of  which  is  given  as 
£54,993  ;  also  that  130.440  tons  of  coal  with  a  value  of 
£73,506  was  produced  from  the  Kent  coalfield. 

It  is  also  interesting  to  note,  in  view  of  all  that  has  been 
said  recently  in  regard  to  the  price  of  coal  to  the  consumer, 
that  the  value  at  the  pit,  according  to  the  figures  given  above, 
works  out  at  about  10s.  per  ton.  It  must,  however,  not  be 
forgotten  thit  this  is  the  average  price,  as  much  of  the  coal 
would  be  sold  for  less  than  this  figure,  and  the  better 
qualities  wouM,  of  course,  command  a  much  higher  price, 
and  as  it  is  the  better  class  of  coal  which  mostly  is  used  in 
households  and  around  the  price  of  which  most  of  the  dis- 
cussion has  centred,  it  is  rather  misleading  to  assert,  as  we 
believe  has  been  done  by  those  who  ought  to  know  better, 
that  coal  costing  25s.  to  30s.  per  ton  to  the  customer  is 
worth  only  10s.  at  the  pit.  Then  there  are  to  be  added 
the  cost  of  wagon  hire,  carriage,  wharf,  and  siding  dues, 
which  amount  in  very  many  cases  to  nearly  as  much  as  the 
coal  is  worth,  and  to-day  good  house  coal  at  the  pit  costs  from 
203.  to  25s.  per  ton.     The  reason  for  the  advance  in  the 


price  of  coal  is  due  first  to  the  great  increase  in  the  wages 
of  miners,  and  secondly,  to  the  increased  cost  of  timber  and 
general  stores  consumed  by  the  collieries  ;  and  it  is  most 
likely  that  the  price  of  coal  will  remain  high  —  possibly 
at  a  higher  level  than  at  present — for  a  long  time  to  come,  the 
chief  reason  for  this  being  the  scarcity  of  labour  and  the 
inordinate  demand  of  the  miners  for  higher  wages  as  the 
price  of  coal  increases. 

The  remedy  for  this,  of  course,  is  the  introduction  of  coal- 
cutting  and  labour-saving  machinery  generally,  and  as  wages 
increase  the  tendency  will  undoubtedly  be  to  displace  manual 
labour  by  machinery,  as  the  saving  effected  is  much  more 
apparent  when  wages  are  high  than  when  low,  as  they  have 
been  in  this  country  when  compared  to  wages  in  the  United 
States  of  America,  for  instance,  where  coal-cutting  machinery 
is  used  to  a  very  much  greater  extent.  The  advantages  of 
coal-cutting  machinery  in  this  country  are  rapidly  becoming 
more  and  more  recognised  by  colliery  owners,  and  it  is 
satisfactory  to  note  that  1G9  more  machines  were  installed 
during  the  year  1914.  The  total  number  of  machines  at 
work  was  3,111,  of  which  1,415  were  driven  by  electricity 
and  1,696  by  compres-!ed  air.  The  following  table  shows 
the  number  and  type  of  machine,  together  with  the  quantity 
of  mineral  mined  by  their  use.  It  also  gives  the  number 
of  conveyors  in  use  at  the  coal-face. 

This  table  emphasises  the  superiority  in  numbers  of 
the  electrical  machines  to  those  driven  by  compressed 
air,  in  the  case  of  the  long-wall  face  type  of  machine, 
viz ,  the  disk,  bar  and  chain  types.  The  proportion 
is  nearly  two  to  one,  there  being  1,407  of  the  former 
to  734  of  the  latter.  As  regards  the  percussive  type  of 
machine,  this  unfortunately  cannot— so  far— be  driven 
satisfactorily  by  electrical  means,  but  we  have  no  doubt 
that  even  many  of  these  machines  were  operated  by  com- 
pressed air  generated  by  an  electrically-driven  air-com- 
pressors. The  output  of  these  machines  is  small  compared 
to  the  long-wall  type  of  machine.  Of  the  total  output 
of  coal  obtained  by  machines,  viz  ,23,976,371  tons,  only 
2,163,851  tons,  or  less  than  10  per  cent.,  was  obtained  by 
percussive  machines.  The  coal  cutter  of  the  future  is 
undoubtedly  the  electrically-driven  long-wall  type  of 
machine.  The  percussive  machine  is  limited  in  its  opera- 
tion, as  it  must  be  fixed  in  one  position  while  at  work,  but 
the  great  disadvantage  is  the  extremely  high  cost  in  con- 
sumption of  air  for  its  limited  output.  An  electrical 
machine — could  one  be  satisfactorily  devised — would  no 
doubt  be  operated  at  one -third  the  cost  for  energy. 

There  were  408  conveyors  at  work  at  the  coal-face,  and 
this  method  of  dealing  with  the  coal  after  being  mined  is 
slowly  but  surely  gaining  ground.  The  reports  do  not  say 
how  these  were  operated,  whether  electrically  or  by  com- 
pressed air,  but  as  they  are  in  use,  on  long-wall  faces,  it  may 
may  be  quite  safely  assumed,  as  most  of  the  coal-cutters  are 


COAL-CCTTIKG     MACHINES    AXD     CONVKTORS. 


Bleotricaliy-anvan  maohinea. 

DiBtriet, 

Tjpo. 

Btatate  tons  ot  minsrsl  out. 

Disk. 

Bar. 

Chsin. 

PerouaeiTe. 

Rotary 
heading. 

Coal. 
Tons. 

IroTiBlono, 
Tons. 

Fireolajr. 
Tods. 

1 
'i 
3 
4 
6 
6 

616 

68 

157 

7 

3 

35 

216 
33 
87 
19 
38 
20 

12 

63 

104 

8 

3 

29 

2 
2 

2 
2 

7,808.984 

1  25i»,433 

3  556,410 

355  660 

2U,747 

770,ti5 1 

r.3,632 
161,192 

2,961 

128 
68 

116 

27 

63 

6 

Total 

775 

413 

219 

4 

4 

13,990,878 

211,724 

2,961 

- 

COMPRRSHKD-AlK   DUIVEN    MACHINES. 

1 
3 
3 

4 
S 

e 

119 
61 

175 
117 

1 

14 

7 
15 
60 
84 
60 

6 

8 

35 

5 

7 

20 

40 
461 

99 
209 

29 

91 

11 
6 

6 

1,313.593 
3,317,879 
S  549,722 
1,73^982 
392,079 
R78  S9« 

16,572 
86,883 

27,007 

! 

Totil 

487 

1 

173 

76 

922         1         22 

9.985.498 

63,466 

87,007 

- 

Grand  toUl   ...      1,362 

686 

394 

926 

36 

33,976,371 

368,179 

39,971 
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electrically  operated,  the  majority  of  the  conveyors  would 
also  be  worked  by  electricity. 

What  strikes  one  most  from  an  examination  of  the  fore- 
going table,  is  the  enormous  development  of  machine  mining 
in  Scotland.  More  than  half  of  the  electrically-driven  long- 
wall  machines  in  use  in  the  collieries  of  Great  Britain  are  in 
Scotland,  and  these  machines  obtained  practically  one-third 
of  the  whole  of  the  coal  output  obtained  by  machine  mining. 
Sorely  if  coal-cutting  pays  in  one  district  to  such  an  extent, 
it  would  seem  to  be  worth  very  much  more  consideration  in 
the  other  districts  than  it  is  evidently  receiving.  Of  the  38 
million  tons  of  coal  produced  in  Scotland,  one-fifth  was 
obtained  by  machine  mining. 

In  regard  to  the  use  of  electricity  in  mines  for  other 
purposes,  the  following  tables  show  the  aggregate  horse- 
power in  use  for  different  purposes,  both  below  and  above 
jround,  in  coal  mines  and  metalliferous  mines  respectively  : — 


The  ne.xt  use  of  importance  is  haulage,  and  there  is  still 
room  for  a  considerable  extension  in  this  direction.  Electric 
winding  does  not  seem  to  make  much  progress,  especially  in 
the  North  of  England,  where  the  collieries  have  such  excel- 
lent facilities  for  obtaining  power  from  the  supply  companies. 
South  Wales  still  leads  in  this  application  of  electric 
power. 

In  regard  to  lighting,  there  is  a  distinct  improvement  in 
the  numbers  of  electric  miners'  safety  lamps  now  being 
used,  though,  of  course,  the  proportion  is  still  very  small, 
compared  to  the  number  of  oil  lamps  in  use.  Of  the  latter 
there  were  a  total  of  079,572,  and  of  electric  lamps  75,507, 
or  a  little  over  10  per  cent.  The  only  objection  now  to  the 
electric  lamp  is  the  cost  of  installation  and  maintenance, 
which,  no  doubt,  will  be  overcome  as  manufacturers  gain 
experience,  and  the  managers  and  miners  begin  to  recognis* 
their  great  advantages  in  efficiency  and  safety. 


Electbicity  in  Coal  Mines. — Summary  of  Aggregate  Hobse-Power. 


Kumber 
of  mines. 

Above  gronnd.                                        |.                                     Undetgroand. 

District. 

1 

Haulage. 

Co»l 
washing 

soreeniog. 

MiEoel- 
laneoas. 

Total. 

Haulage, 

Pamping. 

PoHable 

Jiachinery 

Miscel- 
laneous. 

Total. 

Gross 
total. 

1 
2 
3 
4 
5 
6 

340 
279 
240 
137 
291 
131 

2,991 
11,118 

l,462i 
268 
16,372 

29U 

5,651  i 
18,644j 
10,292T\i 

3,292i 
17,924 

2,2l6J 

3,478i 
10,063i 

3,054  i 

1,03U 
14,693i 

l,534i 

7,281 
13,48ot 
21,537Je 
3.180i 
9,528i 
3,357i 

10,78  li 
25,624J 
29,510^'^ 

5,345i 
35.314 

4,764i 

30,1 83i 

78,936J 

65,8571^ 

13,1171 

93,832i 

12,164J 

30,1344 

40,681 

28.699 

10  545J 

42,/83 

18,333i 

60,932} 
42,657i 
16.3661 
9  889f 
55,095i 
19,012 

22,149i 

4,2451 

9,124 

832 

799i 

2,428 

3,755A 

8,29  li 

3,600J 

1,236 

1,766J 

1,332J\, 

06,972i 
90.87fii 
57,790i 
22,502} 
100,4434 
4I,10=f 

137,165^ 

169,811} 

123,64813 

35,620 
194,276 

53,270^ 

Total... 

1,418 

32,503t 

58,02  li% 

33,856        58,371i 

111,340-,% 

i94,092/c 

71,176| 

L93,953J 

39,578i 

14,9801 

U9,689H 

713,782i 

Electricity  in  Metalliferous  Mines.— Summaby  Showing  Aggregate  Hobse-Power. 


Nnmber 
of  mines. 

Above  ground. 

Underground. 

District. 

Winding. 

Ventilation. 

Haulage. 

Miscel- 
laneous. 

Total. 

Haalage. 

Pumping. 

Poi table 
machinery. 

Miscel- 
laneous. 

Total. 

Gross 
total. 

1 

2 
3 
4 
6 
6 

8 
15 
5 
8 
6 
12 

106 
71 
27 
790 
1.30 
843 

_ 
150 

3 

30 

52 

385 

10 

28 

185i 
395 
64 
SOU 
580 
3,648i 

321S 

466 

143 

2,126i 
720 

4,422i 

20 
159 

781 
10 
10 

178f 
915 
77i 

l,243i 
110 

1,370 



5Ii 
408 

292 

15 

33 

2.50i 

1,482 

77i 

2,3J6i 

136 
1.413 

672A 
1,948 

220i 
4,442} 

865 
5,835i 

Total  ... 

54 

1,967 

153J 

505 

5,574J 

8,1 19^ 

980 

3,8941 

- 

799t     • 

5,674i 

13,873H 

It  will  be  noticed  from  these  tables  that  the  greatest 
amount  of  power  is  used  for  pumping — nearly  one  half  of 
the  total  horse-power  installed  underground  in  the  coal 
mines,  and  more  than  one  half  in  the  metalliferous  mines 
being  applied  to  this  purp-  se.  Taken  altogether  more  than 
one  fourth  of  the  total  electrical  horse-power  installed  in 
mines  is  used  for  pumping,  and  from  this  one  may  obtain 
some  idea  of  the  cost  of  keeping  the  mines  clear  of  water. 


Biriuing'ham. — Teamway  Stoppage. — On  Tuesday  last 
week  the  operation  of  the  whole  of  the  city  tramways  was  bub- 
panded  for  half  an  hour,  due,  it  appears,  to  the  (xoeediogly  heavy 
demands  on  the  electricity  department  at  the  time  (about  dnek),  to 
meet  which  it  was  decided  to  suspend  the  traction  supply  in  order 
to  maintain  the  mannfacturinsr  supply.  It  will  be  remembered 
that  the  Corporation  has  a  temporary  1 0,000- KW.  (feneratinfr  station 
practically  completed  at  Nechells,  and  it  was  anticipated  that  this 
would  be  available  for  supply  in  August,  but,  owing  to  delay  in 
plant  delivery,  thia  station  is  only  now  being  completed. 


PARTICULARS  OF   ELECTRIC    TRAMWAYS   IN    THE   COMMONWEALTH   OF   AUSTRALIA. 

The  following  Table  of  Statistics  relating  to  Australian  Electric  Tramways  has  been  compUed  by  the  Commonwealth  Engineer: — 


Mileage 

Energy 

Percentage 

(route) 

generated. 

.  Car-miles 

Gross 

-Working 

of  working 

No.  of 

No. 

No.  of 

State. 

open  for 
traffic. 

Capital  cost. 

Eilowatt- 
hours. 

run. 

revenue. 

expenses. 

exp-nses  on 
gross 

passengers 
carried. 

Cars. 

employes. 

Miles. 

£ 

Thousands. 

Thousands. 

£ 

£ 

Per  cent. 

Thousands. 

New  South  Wales 

14674 

7,060,424 

93.654 

27,008 

1,783  620 

1,522  489 

85  36 

200  512 

1,399 

9,195 

Victoria      

61-96 

841,071 

6  617 

4,166 

193.306 

144,308 

74-65 

28  268 

183 

719 

Queensland 

34-56 



7,014 

3.979 

300. 19S 

— 

— 

44,691 

149 

803 

South  Australia     

51-46 

1,396,638 

12,000 

5  326 

32H,8n9 

202,503 

61-69 

43,797 

170 

1,073 

Western  Australia 

46-83 

1,066,312 

4,902 

2,703 

186,757 

127,049 

6803 

17,473 

119 

449 

Tasmania 

1673 

180,790 

1,562 

849 

56,6u5 

33,972 

60  02 

6,626 

47 

269 

Commonwealth     

35726 

10,544,235 

32,095 

44,031 

2,849,292 

— 

- 

431,267 

2,C67 

12,498 

In  addition  to  the  above  services,  the  following  other-motivo-power  lines  are  in  operation  : — Steam  (miles)  :  N.S.W.,  70  ;  Viotona,  1  ; 
Queensland,  7 J.     Cable  (miles)  :  Victoria,  46.     Horse  (miles)  :  Victoria,  12i  ;  South  Australia,  19i  ;  Western  Australia,  29. 

The  controlliag  authorities  of  the  various  tramway  servi  -es  are  :— Government  (miles)  :  N.S  W.,  211;  Victoria,  5i  ;  S.  AnstralU,  17i  ; 
Western  Australia,  52.  Municipal  (miles)  :  Victoria.  23}  ;  Queensland,  7 J  ;  S.  Australia,  61}  ;  W.  Australia,  11  ;  Tasmania,  16}.  Private 
(miles)  :  K.S.W.,  4}  ;  Victoria,  92}  ;  Queensland,  34}  ;  S.  Australia,  2i  ;  W.  Australia,  14}. 
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NOTES    ON    FAULTS    IN    CABLES. 


By     E.     P.     AUSTIN,     A.M.I  E.E. 


The  construction  of  paper-insulated  lead-covered  cables  is 
such  that  under  certain  apparently  simple  fault  conditions 
localisation  tests  are  often  inaccurate.  In  the  following 
lines  the  writer  proposes  to  investigate  some  of  the  causes  of 
this  inaccuracy. 

Paper  lead  cables  are  commonly  made  up  in  the  following 
classes  :  — Single  core,  two  and  three  core,  and  two  or  three 
concentric  conductors.  The  triple-concentric  conductors 
are  usually  installed  on  three-wire  networks,  and  have 
the  outer  conductor  earthed  at  the  generating  station  and 
of  half  the  sectional  area  of  the  other  two  conductors. 

Insulation  breakdowns  can  usually  be  attributed  to  damp, 
cracked  paper,  or  overheating  of  the  diekctric,  the 
primary  causes  of  these  conditions  being  mechanical 
or  electrolytic  damage  to  the  lead,  faulty  box  glands, 
creeping  of  damp  along  the  strands  due  to  careless 
handling,  abuse  of  the  cable  when  laying,  or  over- 
heating due  to  excess  voltage  or  overload. 


and  the  reading  on  ammeter  A  noted.  If  no  current  is 
indicated,  then  each  section  is  taken  in  turn  until  the  one 
containing  the  faulty  cable  is  found. 

The  precise  cable  is  discovered  by  transferring  portions  of 
the  faulty  network  to  the  sound  network  until  the  ammeter 
indicates  no  leakage. 

The  faulty  cable  will  probably  be  sound  between  the  inner 
conductors,  and  possibly  between  each  of  these  and  the 
neutral,  therefore  the  localisation  test  will  be  simple.  The 
Murray  loop  test  is  applicable  if  the  fault  resistance  is  low, 
or  a  fall  of  potential  test  may  be  used,  employing  a  high- 
resistance  galvanometer  or  suitable  voltmeter. 


Fig.  3.—*  =  a  (^2  -  rf.,)/'^!- 


In  many  instances  a  cable  fails  before  it*  condition 
is  suspected,  and  the  resistance  between  all  conductors 
becomes  low.  If  the  paper  has  not  been  too  badly  damaged 
in  the  region  of  the  fault,  the  oil  will  run  in  between  the 
conductors  and  cause  the  conditions  to  become  unstable. 
Localising  under  these  conditions  presents  considerable 
difficulty  and  takes  up  considerable  time,  as  it  is 
generally  necessary  to  develop  the  fault  again  by 
applying  a  fairly  high  potential  through  a  resistance, 
and  maintaining  a  sufficiently  heavy  current  through  the 
fault  to  reduce  the  paper  to  stable  condition  at  this  point. 

Before  applying  a  test  it  is  essential   for  success  to 


Protection  against  electrolysis  is  obtained  by  frequent 
bonding  between  adjacent  cables,  across  boxes,  and  between 
traction  return  circuits  and  the  lead  sheath. 

Faults  thatoecur  through  mechanical  damage  subsequent 
to  laying  operations  generally  declare  themselves  at  once  if 
the  cable  is  ahve,  buo  damage  from  other  causes  frequently 
results  in  faults  that  develop  over  a  period  of  time  depending 
on  the  environment  of  the  cable  at  that  point. 

Dealing  first  with  the  triple-concentric  cable,  we  will 
consider  the  indications  of  a  fault,  its  development,  and  the 
type  of  test  likely  to  give  most  accurate  results. 

With  this  class  of  cable,  faulty  lead  allows  the  influx  of 
damp  and  lowering  of  the  insulation  between  the  outer  con- 
ductor and  earth.     In  course  of  time  the  damp  creeps  along 


FlO.  2.— a  =  /  X  Ei/(,Ki  +  Ea). 


the  cable  until  the  general  insulation  between  con- 
ductors becomes  low  enough  to  form  a  low-resistance  fault  or 
dead  short. 

It  is  much  better  to  localise  and  remove  a  fault  before 
this  last  stage  is  reached  and  while  it  is  possible  to  locate 
a  faulty  cable  on  a  network  during  working. 

A  suitable  arrangement  is  shown  diagrammatically  in  fig.  1. 
A  second  neutral  bus-bar  is  made  U6e  of,  and  its  px>tentiul  to 
earth  varied  at  will  by  nicans  of  a  battery,  accumulators 
being  the  most  suitable.  The  two-way  switches  form  con- 
tinuous contact  during  the  change  from  the  neutral  working 
bus  to  the  auxiliary  bus.  The  method  of  procedure  is  as 
follows. 

Choosing  a  period  of  light  load,  the  network  is  divided 
into  sections  at  the  street  pillars  and  boxes  on  all  three 
conductors.  The  neutral  of  No.  1  section  is  switched  on  to 
the   auxiliary  bar,  the   accumulator  switched    into   ciicui 


Fig.  4. 

determine  accurately  the  relative  condition  of  the  con- 
ductors to  each  other  and  earth,  and  from  that  to  decide 
how  far  the  requirements  of  a  given  method  or  methods  are 
met. 

In  all  methods  there  are  certain  essential  requirements, 
which  may  be  briefly  summarised  as  follows  for  a  few  of  the 
common  ones. 

Fall  of  potential,  figure  2.  One  conductor  must  be 
sound  or   another   sound   conductor  available,  possibly  a 


<  -- 

-V,  - 

-  -X 

.  .  .  Vs 

> 

'+ 

a 

1 

b 

c 

o 

.Q 

Fio.  5. 

neighbouring  distributor  or  pilot,  otherwise  a  temporary 
wire  must  be  used,  which  is  often  inconvenient.  Failing 
these,  the  raethtxl  in  figure  15  may  be  used  provided  the 
point  ''  is  available.  This  method  and  its  adaptations  are 
not  very  accurate,  as  the  fault  resistance  from  either  end 
may  not  be  eiiual.  When  all  conductors  are  shorted,  as  we 
have  assumed,  one  may  be  used  as  the  wire  under  teet  and 
its  neighbour  as  the  earth  lead. 


VoL  77. 
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Bridge  and  loop  methods  are  simple  and  effective.  They 
call  for  one  sound  conductor,  preferably  of  equal  section  to 
the  faulty  one,  the  shortest  possible  instrument  leads,  and 
they  are  most  accurate  when  the  fault  resistance  is  low. 
Fig.  4  illustrates  the  well-known  Murray  loop  method. 

Assuming  that  the  cable  has  low  resistance  faults  between 
all  conductors  and  earth,  it  is  probable  that  the  insulation 
between  any  two  conductors  will  hold  up  under  a  test  pressure 
of,  say,  G  volts,  and  apparently  fulfil  the  conditions  necessary 
for  the  method  shown  in  diagrams  2  or  4,  but  misleading 
results  are  often  obtained  for  the  following  reasons  : — 

Fig.  5  represents  the  state  of  affairs  described,  and  its 
effect  on  a  fall  of  potential  test. 

v,  accurately  measures  the  drop  on  the  length  «,  but  v, 
is  the  difference  of  potential  between  e  and  o.     The  loop 


E  «  o  is  shunted  by  the  fault  resistance,  and  therefore  Vs 
will  measure  the  drop  across  the  fault  less  the  drop  from 
#  to  G. 

The  loop  test  is  also  inapplicable  in  these  circumstances, 
as  shown  in  fig.  6,  where  A  represents  the  cable  con- 
nections, and  B  the  equivalent  lozenge  diagram,  in  which  the 
resistance  r  represents  the  fault  between  cables  having  an 
uncertain  position  of  the  pjint  of  contact  c. 

The  alternative  methods  to  use  are  those  applicable  to 
short-circuit,  namely,  the  fall  of  potential  without  a  return 
wire,  as  illustrated  in  diagram  3. 

The  other  test  for  short-circuit  is  the  overlap  method 
shown  in  diagram  7.  The  principle  is  self-evident  from 
the  formula  given.     Since  the  fault  resistance  is   measured 


I. 


-4- 


<- X >- 

Fig.  7. 
»•  =  (r,  —  rj  +  2  Z  a)  jla  where  a  =  resistance  per  yard  of  cable. 

in  this  case,  and  not  used  merely  as  an  instrument  or  battery 
connection,  it  is  essential  for  success  that  the  fault  should  be 
perfectly  stable  during  the  tests,  and  have  the  same  value 
from  either  end  of  the  cable. 

Induction  methods  are  strictly  limited  in  their  scope  of 
usefulness  on  concentric  cables,  and  are  quite  inoperative  on 
armoured  cables,  for  obvious  reasons.  The  screening  effects 
on  concentric  cables  are  sufficient  to  damp  inductive 
phenomena,  in  addition  to  which  the  impulses  impressed  on 
the  cable  flow  along  the  lead  to  any  remote  point  of  contact 
with  earth,  and  there  is,  therefore,  no  definite  indication 
of  the  position  of  the  fault. 


IGNITION    MAGNETOS, 


(  Concluded  front  page  511. ") 
As  the  ignition  magneto  always  has  to  work  intermittently,  one 
mast  endeavour  to  prodace  the  mazimnm  effect  at  the  moment 
when  it  is  doiner  UBefnl  work — that  is,  when  the  spark  is  to  be 
produced  by  opening  the  circait — and  with  this  in  view,  it  is  not 
a  matter  of  indifference  when  the  circuit  is  closed.  At  very  low 
speed  the  inSaeace  of  closing  the  circuit  is  next  to  nothing  ;  the 
maximum  carrent  is  always  produced  at  the  moment  when  d  Bjda 
is  a  maximum,  and  it  is  sufScient  if  the  circuit  ia  cloBed  long 
enough  before  the  rupture  ;  it  can  even  be  closed  for  several  cycles 
without  affecting  the  value  of  i.  At  high  speeds  this  does  not  hold 
good,  and  if  one  wishes  to  obtain  the  greatest  possible  current 
strength  at  the  moment  of  break,  one  must  take  care  to  close  the 
circuit  at  the  moment  of  maximum  flux.  This  is  well  shown  in 
fig.  7,  where  Curves  I  and  III  start  from  zero  flux,  whilst  Curve  II 
correpponds  to  starting  from  the  maximum  flux.  These  curves  are 
calculated  by  the  method  given  on  p.  510,  for  the  same  coil  as  fig.  6, 
and  fi>r  a  speed  of  20  revs,  per  second.  Between  the  limits  shown 
"the  strength  of  current  varies,  but  it  is  clear  that  the  best  reeult  is 
always  attained  when  closing  is  effected  in  the  sector  0° — 90°  for 


the  spark  to  take  place  in  the  neighbourhood  of  180*,  and  that  it  is 
necessary  to  approach  90°  as  closely  as  possible. 

It  might  appear  that,  this  point  having  bean  established,  there 
would  be  no  difficulty  in  fixing  once  for  all  on  the  point  90  ;  in 
reality,  however,  practical  conditions  sometimes  rtquire  complete 
closing  during  more  than  one  revolution,  and  then  it  is  found  that 
the  ii.si'fid  current  strength  diminishes  when  the  speed  increases  I 
In  other  cases,  on  the  contrary,  the  duration  of  closed  circuit  has 
to  be  reduced,  and  the  consequence  is  a  weskening  of  the  uaefal 
effect.  Finally,  it  happens  with  magnetos  that  have  a  double 
winding  that  the  secondary  current  has  euflioient  influence  to 
disturb  the  reifime  described  above,  and  sparks  are  sometimes  pro- 
duced at  times  other  than  the  break  ;  each  case,  therefore,  requires 
special  consideration,  with  the  help  of  the  foregoing  information. 

As  the  variation  of  the  maximum  current  with  the  moment  ot 
closing  occurs  only  at  high  speeds,  when  the  carrent  strength  is 
almost  always  more  than  sufficient,  apparently  it  might  be 
neglected  without  inconvenience  ;  as  a  matter  of  fact,  however,  it 
must  not  bs  forgotten  that,  in  spite  of  the  considerable  volume  of 
the  magneto  relatively  to  its  useful  output,  it  is  a  machine  of 
which  the  heating  is  always  to  be  feared,  and  although  a  pre- 
mature closing  of  the  circuit  may  diminish  the  maximum  current 
strength  at  the  point  of  rupture,  it  has  also  the  grave  drawback  of 
materially  increasing  the  R  M.S.  value  of  the  current,  and, 
consequently,  the  heating  effect. 

The  coefficient  z  mentioned  on  page  511  depends  entirely  on  the 
magnetic  circuit,  and,  as  already  indicated,  it  is  proportional  to  the 
limit  of  the  ratio  of  the  current  strengths  at  very  low  and  at  very 
high  speeds. 

If  the  flux  had  a  sinusoidal  wave-form,  the  value  of  z  would  le 
unity  ;  this  is  one  of  the  few  cases  in  which  it  is  possible  to  make 
the  calculation.  In  the  case  of  magnetos,  for  want  of  being  able  to 
determine  to  a  sufficient  degree  of  accuracy  the  maximum  value 
rfB///a,  we  must  be  content  with  the  approximation  obtained 
by  the  direct  measurement  of  the  variations  of  flux  A  B  for  angles 
A  a,  whence  z  =  max.  AB/Aa  ~  max.  B  ;  or  the  elongations  Q,  which 
are  proportional  to  the  variations  A  B  (pige  510)  are  utilised, 
replacing  A  a  by  2)r//)  for  p  measurements  per  revolution, 

^     p      rnvr,  6 

Very  numerous  measurements  made  on  good  magnetos  of  different 
makes  show  that  z  varies  between  4'.j  and  7,  although  the  machines 
are  almost  identical  in  appearance. 

Considerable  changes  in  the  form  ot  the  curves  of  flux  result 
from  very  small  differences  in  the  shap?  of  the  elements  of  the 
magnetic  circuit.  Generally  speaking,  the  pole-pieces  Pi  and  p^ 
and  the  shoes  A  A  of  the  H  armature  subtend  equal  angles  of  90° 
(b  in  fig.  8),  and  as  the  air-gap  Pi  —  pi  U  very  small,  the  width 
i  of  the  shoes  is  practically  equal  to  the  opening  D  between  the 
tips  of  the  pole-pieces.  It  is  preferable  to  allow  a  small  overlap, 
making  d  >  T>  rather  than  d  <  o.  When  the  overlap  is  small,  of 
the  order  of  1  mm.  in  ordinary  cases,  the  ratio  z  remains  almost 
constant. 

On  the  other  hand,  it  d  <  D,  even  for  a  difference  of  1  or  2  mm  . 
the  flax  curve  shows  a  kind  of  step  corresponding  to  the  passage 
of  the  shoes  between  the  pole  horns,  and  the  curve  rfB/  a  presents 
a  double  peak  (fig.  9),  so  that  with  equal  maximum  flux  the  co- 
efficient z  may  have  a  value  of  3  ;  the  magneto,  whUst  quite  euit- 
able  for  normal  speeds,  makes  bad  startings.  The  failure  of 
several  models  was  due  to  this  cause. 

The  air-gap  pi  —  pi  ought  to  be  made  as  small  as  the  mechanical 
conditions  will  permit ;  it  is  often  less  than  0'2  mm.  If  it  is 
further  reduced  there  is  a  risk  of  the  shoes  touching  the  pole- 
pieces  through  wear  of  the  bearings. 

If  the  air-gap  is  increased,  another  defect  is  introduced  ;  the 
flax  is  reduced,  but  what  is  more  serious,  the  maximum  variation 
falls  more  rapidly  still,  and  the  value  of  the  coefficient  z  becomes 
very  low.  Fig.  10,  which  relates  to  two  air-gaps  of  0'2  and 
0'45  mm.,  with  a  radius  pi  of  28  mm.,  illustrates  this  point;  to 
facilitate  comparison,  the  curves  for  the  two  air-gaps  have  been 
displaced  with  regard  to  one  another  by  an  angle  of  90°.  They 
show  that  the  flax  is  equal  to  63,500  maxwells  for  an  air-gap  of 
0  2  mm.,  and  66,400  for  0  45  mm.  ;  but  at  the  same  time  z  falls 
from  5  to  3'8.  This  clearly  demonstrates  the  importance  of  small 
air-gaps. 

The  power  of  the  magneto  being  a  function  of  the  maximum  flux 
s  Bmax  ,  and  Bcmx  being  dependent  on  the  quality  of  the  iron  used, 
the  only  independent  variable  is  really  s,  the  cross-sectional  area 
of  the  core  (=  N  E  in  fig.  8).  It  is  advisable  not  to  press  the 
induction  too  far,  to  avoid  trouble  from  hysteresis,  and  from  the 
saturation  of  the  iron.  With  sheet-iron  laminations  of  good 
quality,  the  induction  may  be  from  12,000  to  13,000  ;  with  cast-iron 
it  is  difficult  to  exceed  9,000  or  10  000. 

The  shoes  A  A  have  a  surface  a  =  pi  B  F  (fi».  8)  ;  it  is  not  advis- 
able to  make  F  too  great,  as  there  would  be  a  tendency  to  leakage 
of  flux  outside  the  winding,  and  therefore  the  ratio  .«/s  should  not 
exceed  6,  which  gives  a  field  of  about  2,000  gaues  in  the  air-gap. 
It  only  remains  to  determine  the  dimensinns  of  the  magnets.  The 
best  magnets  never  exceed,  at  the  neutral  section  and  on  magnetic 
short-circuit,  an  induction  of  7,000  gaues,  and  it  is  better  to 
reckon  only  on  6,000,  which,  allowing  for  the  inevitable  leakages, 
gives  a  useful  induction  of  about  3,000  ;  hence  the  magnets  must 
have  a  section  of  almost  four  times  that  of  the  armature  core.  The 
length  of  the  magnets  may  vary  widely,  according  to  considera- 
tions ot  construction,  available  space  and  weight  ;  as  the  magnetic 
circuit  is  almost  closed,  there  is  nothing  to  gain  by  making  the 
magnets  long  so  as  to  avoid  demagnetisation.  Generally  the  length 
is  five  or  six  times  the  diameter  of  the  armature. 
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Ignition  magnetOB  being-  intended  to  generate  a  current  which 
is  broken  at  the  most  favourable  moment — that  ie,  when  the  axis 
of  the  armature  is  perpendicular  to  the  lines  of  force  of  the 
magnet — the  maenetio  field  due  to  the  armature  current  cannot 
at  that  moment  have  any  effect  upon  the  magnet.  Bat  this  is  not 
always  the  case  in  practice,  and  it  happens  sometimes  that  the 
rupture  takes  place  after  the  position  of  zero  flax  is  passed,  and  in 
that  event  the  current  tends  to  demagnetise  the  magnets.  More- 
over, the  current  does  not  always  stop  suddenly  at  the  moment  of 
break,  but  often  sets  up  an  arc,  which  prolongs  its  duration,  and 
this  delayed  current  may  have  a  detiimental  effect.  As  the 
magnetomotive  forces  of  the  magnets  and  armature  may  be  of  the 


opinions  are  divided,  but  the  expreeeions  given  above,  applied  to 
magnetos  in  good  running  order,  give  limiting  values  of  practical 
interest.  As  a  preliminary  step  we  can  include  th«  values  utilised 
in  practice  between  the  two  following  examples  :  For  motor-cycles 
small  mignetos  are  made,  which  weigh  less  than  2  .5  kg.,  and  give 
at  starting  a  sufficiently  powerful  spark  when  the  speed  reaches 
about  one  revolution  per  second.  The  energy  per  spark,  obtained 
from  the  above  formula,  is  then  of  the  order  w  =  0  007  joule. 
On  the  othor  hand,  the  type  of  magneto  most  generally  used  on 
cars  with  four-cylinder  engines,  running  at  the  maximum  speed, 
gives  w  =  12  joules.  The  first  value  would  clearly  be  insufficient 
to  ensure  the    regular  running  of  the  engine  ;  there  would  be 
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Fio.  7, — Cdkvbs  showing  the  Effect  of 

Closing  the  Circuit  at  diffekent 

Instants, 


Fig.  9.— Cubves  op  Fldx  and  <iB/<f« 

with  Armature  Shoes  narrower 

THAN  Gap  between  Pole  Tips. 


Fig.  10. — Effect  op  width  of  Aib- 
GAP  on  Curves  diflda. 


same  order  of  magnitude,  this  point  is  worthy  of  attention  ;  the 
best  course  seems  to  be  to  take  care  that  rupture  does  not  occur 
with  too  much  delay  after  passing  the  line  of  zero  flux. 

As  the  ignition  magneto  is  intended  for  intermittent  operation, 
the  energy  available  at  each  rupture  is  the  important  quantity, 
apart  from  the  true  power,  which  is  another  function  of  the 
speed.  Neglecting  the  current,  often  negligible,  which  follows  the 
spark,  at  each  rupture  we  have  at  our  disposal  the  energy 
w  =  J  L  i  r".  We  can  determine  w  for  the  two  limiting  cases — 
zero  and .  infinite  speed — but  first  it  is  necessary  to  express  the 
inductance  L  and  the  resistance  E  of  the  circuit  in  terms  of  the 
dimensions  of  the  winding.  Asa  first  approximation  let  ua  afsame 
that  the  inductance  is  proportional  to  a  constant  term  B,  to 
the  section  s,  and  to  the  square  of  the  number  of  tarns,  or 
L  =  B  s  m''.     For  similar  armatures  we  can  write  R  =  an\ 


Fig.  8.— Section  oi-  H  Abmatube  and  Pole-pieces. 

^  Substituting  for  dBjrIa  in  the  equation  for  iV  wb  have  i,  = 
i  r  m  n  a  z  Bbu.,  /b,  whence  w  =  2  tt'  n  m'  z»  b"  B'^a.  /«'.  or, 
replacing  the  induction  by  the  total  useful  flux,  0„„x  =  8  Bm»i., 
we  get  w  =  2  it"  B  vr  ■/?  8  fmtx  la^.  It  might  seem  advantageous, 
for  a  given  flax,  to  lower  the  induction  by  increasing  s  ;  but  the 
factor  a  is  also  a  function  of  8,  since  the  mean  length  of  a  turn 
increases  with  the  section,  and  it  is  preferable  to  keep  to  an 
induction  near  12  000. 

i^  Let  lis  take  now  the  higher  limit  of  current  strength  ;  we  have 
w  =  H/2n  X  (B,  -  B,)»,  or  at  the  maximum,  when  B,  =  —  Be 
w  =  2f'/ii  X  B'',„„,. 

The  two  limiting  expressions  have  this  feature  in  common— that 
the  number  of  turns  does  not  enter  into  them  ;  the  energy  is 
derived  almost  entirely  from  the  mngnctio  circuit,  and  it  is  only 
by  increasing  H  that  one  can  inoroase  the  available  energy,  since 
other  considerations  fir  the  maximum  induction.  We  fpeak  hero 
only  of  the  section  H.  but  the  interesting  factor  is  really  the  volume 
of  iron,  which  is  implicitly  given  by  the  value  of  h,  since  we  know 
that  there  is  a  practical  relation  bi<twccn  B  and  *,  the  polar  surface, 
which  is  itself  a  function  of  the  diimotor  of  the  armature. 

As  to  the  energy  necessary  for  igniting  the  gaseous  mixture. 


numerous  misfires  ;  bat  the  second  is  certainly  too  high.  One  cam 
safely  say  that  with  an  expenditure  of  energy  of  one  joule  per 
spark  the  ignition  ia  always  perfectly  ensured,  and  if  misfires  occur, 
the  cause  must  be  sought  outside  the  magneto. 

The  foregoing  calculation  applies  only  to  the  energy  available  at 
the  moment  of  rupture,  and  can  be  regarded  as  giving  the 
maximum  energy  in  majnetos  with  separate  transformers  ;  but  in 
magnetos  with  direct  sparks,  as  well  as  In  low-pressure  magnetos, 
in  which  the  electrodes  of  the  plug  or  of  the  ignition  lever 
remain  in  connection  with  the  magneto,  it  may  happsn  that  after 
the  break-spark  the  current  may  be  maintained  by  the  electro- 
motive force  (much  weaker,  but  not  negligible)  generated  simply 
by  rotation  of  the  armature,  and  this  would  partly  explain  the 
fact,  often  observed,  but  wifhout  actual  proofs,  that  magnetos 
with  direct  sparks  are  more  effective,  for  equal  power,  than  those 
with  separate  transformers. 

The  power  necessary  to  drive  the  magneto  includes  the  useful 
power  given  by  the  product  of  w  with  the  number  of  sparks  per 
second,  together  with  all  the  electrical  and  mechanical  losses. 
Few  tests  have  been  made  on  this  question,  but  it  is  probable  that 
the  useful  energy  represents  only  a  small  fraction  of  the  total 
energy  expended,  and  that  the  efficiency  is  email. 


Fio,  11. — CUBTK  Of  iNDDOrANOE  OP  AN   Ig.'JITIO.'I    Haonbto. 

Up  to  now  wd  have  assumed  that  the  iajnotanije  of'  the  arma  ' 
ture  i-i  oon^ttat  and  inlep indent  of  its  pi'^ition  ;  this  is  far  from 
boing  the  o%^t.  The  iniaotanoj  varies  with  the  current  in  the 
winding  ani  with  the  pxition  of  tha  latter.  The  hypothesis  of 
oonstait  in  laotanoe  enables  U3  to  obtain  a  fair  approximation  in 
the  caloulation  oft  bejausoof  the  appreciable  resistance  in  the 
circuit,  and  it  ii  quito  admissible  for  the  determination  at  break, 
for  then  everything  happens  in  a  very  short  time,  during  which  L 
oaannt  vary  apprnoi»bly.  As  a  first  approximation  we  give  in 
Bg.  11  a  curve  derived  from  a  magneto  for  dilTitrent  p  >Bitlona  of 
the  armature,  and  taken  with  alternating  current  of  constant 
strength.  It  will  bo  neon  that  the  inductance  is  a  maximum  wh 
the  core  of  the  armature  is  porpondioulat  to  the  axis  of  the  p  Is  • 
pleoei,  that  i:  when  the  magnotio  flax  eent  throagh  the  oor  ^  ^r 
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the  masrnet  is  zero.  As  the  resalt  of  nnmeroas  tests,  we  may  say 
that  the  itdaotance  rises  by  100  per  cent,  as  the  flax  from  the 
magnet  passes  from  the  maximam  to  zero,  and  one  may  teke.  for 
actual  magnetos,  the  coeflBcient  B  as  being  tqual  to  150  x  10~'  for 
B  =  0  and  75  X  I0~'  for  B  maximum,  the  value  of  L  being  calcu- 
lated in  henries. 

When  the  core  of  the  armature  is  vertical,  with  the  edges  of  the 
shoes  facing  the  edges  of  the  pole-piecei",  as  in  fig.  8,  a  strong 
attraction  is  set  up,  and  it  is  often  difficolt  to  pass  this  point. 

The  force  thus  exerted  is  proportional  to  the  square  of  the  flux 
and  in  inverse  ratio  to  the  section  through  which  it  passes,  and 
the  tangential  component  of  this  force,  with  which  cnly  we  are 
concerned,  is  onsiderable  ;  if  the  phenomenon  were  not  in  reality 
due  to  the  difference  between  the  opposed  forces  on  the  two  edges 
of  the  shoes,  it  would  be  practically  impossible  to  drive  the  mag- 
neto. For  actual  machines,  calculation  shows  that  the  tangential 
pull  ia  of  the  order  of  40  kg.  on  each  edire  !  Nevertheless,  if  the 
magneto  were  perfectly  symmetrical,  without  hysteresis,  and  if 
the  ratio  of  flux  to  section  of  path  were  constant,  the  two  attrac- 
tions would  balance  one  another,  and  one  would  not  feel  the 
passage  of  the  shoes  between  the  poles.  In  practice,  the  effort  of 
passage  ia  fairly  considerable,  and  often  very  annoying,  for  it 
induces  mechanical  reactions  which  are  very  detrimental  to  the 
magneto. 

One  of  the  principal  causes  of  this  defect  is  certainly  the  bad 
shape  of  the  shoes  and  pales  ;  if  the  flax  curve  is  like  that  shown 
in  fig.  9,  it  will  be  seen  that  the  maximum  tangential  force  occnra 
before  the  passage  through  ^  =  0,  that  is,  at  a  point  where  one  of 
the  edges  of  each  shoe  is  more  engaged  with  the  pole-piece  than  the 
other ;  the  opposed  forces  are  then  very  different,  and  the  total 
conple  is  considerable.  These  remarks  are  intended  merely  to 
indicate  the  direction  for  research  to  take  ;  improvements  can  only 
be  made  by  successive  alterations  of  the  outlines. 

Starting  from  this  point,  the  magneto  aots  as  an  inductance 
traversed  by  a  current  in  the  low-preseure  type,  and  as  the  primary 
of  an  induction  c  jil  in  that  with  direct  £parki>,  and  we  enter  a  well- 
known  field. 


less  capital  expenditure  than  any  other  form  of  power.  There 
is  a  wide  field,  also,  now  for  the  use  of  electric  vehicles  which 
British  enterprise  should  not  leave  our  American  cousins  to  ex- 
ploit; we  should  claim  our  fair  share  of  the  business.  If  more 
attention  is  paid  to  the  needs  and  requirements  of  the  various 
customers,  there  will  also  bo  a  more  rapid  development  in  the 
use  of  electrical  cooking  and  heating  apparatus;  whilst  for 
lighting,  whether  in  the  factory,  shop,  or  residence,  the  many 
superiorities  of  electricity  are  now  too  well  known  to  need 
recapitulation  here.  So  far  from  being  considered  a  luxury, 
it  is  now  realised  to  be  the  most  economical  and  scientific 
form  of  illumination. 

A  great  deal  of  the  success  of  industrial  development 
naturally  depends  upon  tte  organisation  of  the  sales  depart- 
njent,  and,  although  economics  may  be  elTected  here  by 
nianufacturers,  one  result  of  the  war  will  probably  be  to 
increase  the  efficiency  and  importance  of  this  section.  Adver- 
tising should  also  receive  greater  consideration  than  in  the 
past.  Many  British  manufacturers  have  suffered  much  from 
the  lack  of  attention  to  this  very  important  subject.  Litera- 
ture, which  only  too  soon  finds  its  way  into  the  waste-paper 
basket,  is  worse  than  useless.  Apart  from  the  choice  of  matter, 
which  must  meet  the  needs  and  suit  the  requirements  of  the 
various  classes  of  customers,  and  also  the  national  charac- 
teristics of  different  nations,  greater  attention  must  be  given 
to  the  choice  of  colour,  illustrations,  diagrams,  balance,  selec- 
tion of  type,  and  general  lay-out  of  all  kinds  of  pamphlets, 
leaflets,  etc.,  if  the  success  which  is  so  desired  is  to  be  attained. 

In  conclusion,  if  British  manufacturers  prepare  for  a  deter- 
mined effort  to  take  advantage  of  public  feeling,  not  only 
here,  but  also  in_  neutral  countries,  to  oust  the  German 
competitor,  there  is  no  reason  why  British  trade,  and  more 
particularly  the  electrical,  should  suffer  any  temporary  depres- 
sion. It  should  even  go  ahead  with  a  greater  impetus,  and 
thus  help  the  nation  to  recover  from  the  present  disastroua 
but  unavoidable  conflict. 


TRADE    CONDITIONS    AFTER    THE    WAR. 


TRADE    STATISTICS    OP    JAPAN,    1914. 


By  C.  F.  MOITRAM. 


It  is  difficult  to  estimate  the  effect  of  the  present  war 
on  trade  during  the  years  immediately  following  its  con- 
clusion. The  prevailing  opinion  seems  to  be  that  the  huge 
expenditure  of  the  nations  involved  will  leave  them,  more  or 
less,  in  a  state  of  financial,  as  well  as  physical,  exhaustion, 
and  that  there  wiU  be  a  serious  shortage  of  capital.  Assuming, 
of  course,  that  the  Entente  Powers  are  finally  victorious,  what 
will  be  the  effect  of  the  war  on  the  industries  of  this  country? 
WiU  trade  become  stagnant  for  a  time,  or  will  the  period  of 
recovery  here  be  more  than  counter-balanced  by  the  capture 
of  a  large  portion  of  the  German  foreign  trade?  Here  lies  a 
great  opportimity  for  the  British  manufacturer.  The  crippling 
of  our  most  serious  European  competitor  should  open  up  new 
markets  for  British  goods  giving  the  manufacturing  centres 
opportunities  for  more  oversea  trade,  which  should  compen- 
sate them  for  losses  sustained  during  the  present  crisis.  Imme- 
diate preparations  must,  however,  as  far  as  war  conditions  will 
allow,  be  made  to  capture  this  trade.  We  must  be  first  in 
the  field,  and  not  leave  everything  until  peace  is  proclaimed, 
when  the  Germans,  aided  by  their  Government,  will  endeavour 
to  dump  their  goods  anywhere  abroad. 

Of  the  large  industries,  the  electrical  can,  perhaps,  look 
forward  with  the  greatest  amount  of  optimism.  In  the  past 
it  has  suffered  much  in  this  country  from  the  keen  competi- 
tion of  the  German  manufacturers,  whose  capacity  for  organi- 
sation has  enabled  them  to  spread  their  influence  throughout 
all  parts,  greatly  to  the  detriment  of  the  home  industry. 
They  should  not  be  allowed  to  resume  this  position  after  the 
war.  A  determined  effort  should  be  made  by  our  manufac- 
turers to  take  advantage  of  the  wave  of  national  feeling  to 
obtain  possession  of  and  retain  the  home  market,  and  to 
prevent  the  German  resuming  trade  in  this  country  on  the 
terms  he  has  Ditherto  enjoyed.  There  is  no  reason  why  every 
kind  of  electrical  apparatus,  from  the  largest  generating  set 
to  the  smallest  lamp  or  switeh,  should  not  be  easily  procurable 
of  British  manufacture.  Customers  who  in  the  past  have 
purchased  German  plant  on  account  of  its  so-called  cheapness, 
and  since  the  commencement  of  hostilities  have  found  a  diffi- 
culty in  getting  repairs  and  replacements,  will  no  doubt 
appreciate  the  false  economy  of  dealing  with  Continental  firms. 
k  strong  effort  should  also  be  made  to  increa.se  the  present 
export  figrires  of  the  electrical  industry  by  taking  advantage 
of  the  feeling  now  existing  in  many  neutral  nations  against 
the  German  nation. 

Electricity  possesses  80  many  advantages  that  it  should 
rapidly  forge  ahead  in  the  future.  No  other  form  of  power 
is  so  readily  adaptable  to  the  various  processes  of  manufac- 
ture. It  takes  up  less  floor  space,  which  in  some  premises  is 
a  very  important  factor ;  it  reduces  transmission  losses  to  a 
minimnm,  increases  output,  and  also  reduces  labour,  attend- 
ance and  maintenance  charges.  Again,  and  this  is  a  point 
which  will  no  doubt  be  emphasised,  when  the  energy  is  taken 
fiom  the  public  supply  mams,  electri&al  plant  is  installed  with 


The  following  statement,  showing  the  imports  into  and  the 
exports  from  Japan  of  electrical  and  similar  goods  during  the 
year  1914,  is  taken  from  the  recently-issued  official  trade 
statistics;  the  figures  for  1913  are  given  for  purposes  of  com- 
parison, and  notes  of  any  increases  or  decreases  are  added  ;  — 


Galvanised  iron  wire. — 

1913. 
Yen. 

1914. 
Yen. 

Inc.  or  dec. 
Yen. 

From  Great  Britain 
,,      Germany 
,,      Belgium 
,,      Austria 
„      United  States 
,,      Other  countries 

233,000 

...     9,043,000 

122,000 

'.'.'.         41,000 
8,000 

262,000 

1,486.000 

66,000 

8.000 

304.000 

2,000 

+ 

-t- 

-1- 

29,000 
557,000 
56,000 
8,000 
263,000 
6,000 

Total 
RaiU.— 

-...     2,447,000 

2,128,000 

319,000 

From  Great  Britain 
„      Germany 
,,      Belgium 
„      United  States 
,,      Other  countries 

...       555,000 
...     1,197,000 

211,000 
...     1,922.000 

201,000 

72,000 

643.000 

46,000 

1,115.000 

3,000 

- 

483,000 
554,000 
165.000 
807,000 
198,000 

Total 

...     4,086,000 

1,879,000 

2,207,000 

Posts  and  materials  for 

electric    lines.- 

^ 

From  Great  Britain 
,,      Germany 
„      United  States 
„      Other  countries 

6.000 

15,000 

...        284.000 

1,000 

2,000 

24,000 

580.000 

6,000 

+ 
-t- 

-1- 

+ 

4,000 

9,000 

296,000 

5,000 

Total 

306,000 

612,000 

306,000 

Copper  {pipes  and  tubes 

._ 

From  Great  Britain 
„      Germany 
,,      Other  countries 

251,000 
22,000 
14,000 

105,000 
31,000 
16,000 

-1- 
+ 

146,000 
9,000 
2,000 

Total 

...       287,000 

152,000 

135,000 

Insulated  electric  wire.- 

- 

From  Great  Britain 
,,      France 
„      Germany 
,,      United  States 
,,      Other  countries 

...       491.000 
2,000 

...     1,419.000 
96.000 
3,000 

160,000 

235,006 

48,000 

1.000 

- 

331,000 

2,000 

1,184,000 

48,000 

2,000 

Total 

...     2,011,000 

444,000 

1,567,000 

Steam  turbines. — 

From  Great  Britain 
,,      Germany 
,,      United  States 

20,000 
27.000 
16,000 

22.000 

139.000 

2,000 

+ 
+ 

+ 

2,000 
112,000 
14,000 

Total 

63,000 

163,000 

100,000 
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Submarine  cable. — 
Prom  Great  Britain 

Cranes. — 

Proin  Great  Britain 
„      Germany 
„      United  States 
,,      Sweden 

Total 

Pumps. — 

From  Great  Britain 
,,      Germany 
,,      United  States 
,,      Other  countries 


1913. 
Yen. 
51,000 


1914  Inc.  or  dec. 

Yen.  Yen. 

926,000      +      875,000 


426,000  150,000  - 

473,000  124,000  - 

173,000  35,000  - 

7,000  24,000  + 


276,000 
349,000 
138,000 
17,000 


1,079,000      333,000      -      746,000 


612,000 

164,000 

272,000 

33,000 


209,000 
240,000 
182,000 
34,000 


Total 


1,081,000      665,000 


Oas  e\ 
Prom 


igines,  pctroleurti  engines    and  hot  air  engines.- 


577,000 
359,000 
7,000 
97.000 
80,000 
23,000 
14,000 
69,000 


114,000 
118,000 

31,000 

88,000 

2,000 

2,000 

11,000 


1,216,000      366,000      -      850,000 


219,000      244,000 
223,000      181,000 


27,000 
94,000 
6,000 


17,000 
10,000 
1,000 


Great  Britain 
Germany        

„      Belgium        

,,      Sw^ien  

,,      United  States 

,,      France  

„      Italy     

,,      Switzerland 

,,      Other  countries 

Total        

Steam  engines. — 
From  Great  Britain 

,,      Germany       

,,      United  States 

,,      Belgium 

,,      Other  countries 

Total        

Steam  boilers. — 
Prom  Great  Britain 

„      Germany        

„      United  States 

,,      Belgium         

Total        

Dynamos,  electric  motors, 

Prom  Great  Britain 

„      Germany       

,,      Switzerland   ... 
,,      United  States 
,,      Sweden 
,,      Other  countries 


Total       4,290,000  2,843,000 

Water  turbines  and  Pelton  wheels. — 
From  Great  Britain 


403,000 
76,000 
90,000 
1,000 

416,000 


463,000 
241,000 
7,000 
66,000 
8,000 
21,000 
12.000 
69,000 
11,000 


569,000      453,000 


66(5,000  654,000 

150,000  192,000 

77.000  13,000 

89,000  2,000 


976,000  861,000 

etc. — 

1,035,000  667,000 

1,460,000  808,000 

49,000  56,000 

1,706,000  1,211,000 

18,000  91,000 

22,000  10,000 


37,000 

613,000 

4,000 

21,000 
14,000 
26,000 
13,000 
1,000 


Germany 

,,      Prance  

,,      Switzerland 

,,      Sweden  

,,      Belgium  

,,      Denmark        

„      Italy     

,,  Other  countries 

Total        

Incandescent  electric  lamps. — 
From  Great  Britain 

„      Germany 

,,      United  States 

,,      Other  countries 

Total 
Wattmeters. — 
From  Great  Britain 

,,      Germany 

„      United   Stales 

,,      Other  countries 

Total 
India-ruhber  and  gultn-percha,  crude- 


9,000 
206,000 

14,000 

81,000 

7,000 


5,000      - 


25,000 
42,000 
10,000 
84,000 
5,000 

116,000 


6,000 
42,000 
64,000 
87,000 

115,000 


-  368,000 

-  652,000 
+  7,000 

-  495,000 
+  73,000 

12,000 

-  1,447,000 


28,000 
407,000 

4,000 
14,000 
60,000 

7,000 
26,000 

8,000 

1,000 


729,000      322,000 


6,000 

2.38,000 

2,000 

38,000 


4,000 

379,000 

8,000 


407,000 


2.000 

141,000 

6,000 

38,000 


284,000      391,000      +      107,000 


30,000 

149,000 

80,000 

2,000 


29,000 

117,000 

36,000 

11,000 


201,000      193,000      - 


Prom  Britifth  India 

Straits  So ttlcmente 
Dutch  India    ... 
Great  Britain 
Grrmnnv 
United    Stntofl 
Other  countries 

Tola) 


AlU.m)      447.000 
1,771,000  1,367,000 


18.000 
818.000 

21,000 
200.000 
115.000 


3.000 
819.000 
2.000 
16.000 
3,000 


1,000 
32.000 
44.000 

9,000 

68,000 


92,000 
414.000 

15.000 
499.000 

19.000 
184.000 
142,000 


The  exports  of  electric  machines  and  parts  thereof  from 
Japan  in  the  years  1913  and  1914  were  as  follows: — 

Inc.  or  dec. 
Yen. 
19,000 
25,000 


To  China        

,,  Kwantung  Province 

,,  Philippine  Islands 

,,  Siam         

,,  Australia 

,,  Hong-Kong 

,,  British  India 

,,  Straits  Settlements 

,,  Germany 

,,  Other  countries 


1913. 
Yen. 
240,000 
155,000 
2,000 
1,000 
10,000 
13,000 
19,000 
2,000 
1,000 
18,000 


1914. 

Yen. 

268,000 

130,000 

2,000 

1,000 

15,000 

13,000 
9,000 
4,000 
6,000 
4,000 


+ 


5,000 

10,000 
2,000 
5,000 

14,000 


Total 


470,000 
Yen  =  2s.  OJd. 


452,000      -       18,000 


NEW    PATENTS    APPLIED    FOR,    1915. 

(NOT    YET    PUBLISHED). 

Compiled  expressly  for  this  journal  by  Messrs.  W.  P.  Thompson  &  Co., 
Electrical  Patent  Agents,  285,  High  Holborn,  London,  VV.C,  and  at 
Liverpool  and  Bradford. 

14.036.  "  Electro-magnetically-operatcd  clutches,  particularly  applicable  to 
reversing-gear  for  reciprocating  machines.**  LANCASHIRE  DvNA.MO  &  Motor  Co., 
Ltd.,  and  W.  Harcreaves.     October  4th. 

14.043.  "Vibratory  electric  bath  blanket."  H.  D.  Parker.  October  4th. 
(Complete.) 

14,120.  "  Dynamo-electric  machines."  H.  Lucas  i  C.  L.  Breeden.  October 
5th. 


14,121. 


'  Me, 


6th. 


for  connecting  electrical  condu 


F.  W.  Uren.     October 


14,145.  "  Electric  indicating  and  lighting  systems."  A.  Blackuore. 
October  6th. 

14.160.  "  Dynamo-electric  machines."  A.  H.  Neuland.  October  6th. 
(Complete.) 

14.164.     "  Electrical  resistances."     J.    Collinson.     October  6th. 

14,214.     "  Electrical    measuring   instruments."    C.    E.   Foster.      October  7th. 

14.216.  *'  Dynamo-electric  machines  of  the  commutator  type."-  M.  Walker. 
October  "th. 

14.232.  "  Portable  telephone  and  telegraph  instruments."  International. 
Electric  Co..  Ltd.,  &  R.  G.  IE  Noir.     October  7th. 

14.233.  "  Telephones."  International  Electric  Co.,  Ltd.,  &  R.  G.  Li  Noir. 
October  7th. 

14.273.  "  Process  for  the  electrolysis  and  treatment  of  sulphate  liquors.'^ 
E.  J.  Hunt  &  W.  T.  Gidden.  October  8lh.  (Addition  to  11,634/13.)  (Com- 
plete.) 

14.302.  "  Electric  instrument  for  deter  nining  and  indicating  the  altitude 
of  an  aeroplane  or  the  like  when  descending  to  earth.*'  A.  Johnson  &  A. 
Kingman.     October  9th. 

14.310.  "  Process  for  the  production  of  cuprous  oxide  electrolytically.'*  B 
Hunt.     October  9lh. 

14.311.  "  Svslem  for  the  generation  of  electric  currents.*'  C.  F.  Bbniteb. 
October  9lh.     (Addition  to  17,811/14.) 

14,328.  "  Electric  signalling  systems.'*  H.  R.  Riv»RS-MoORE.  October  Jth. 
(.Edition  to  1.649/10.) 


PUBLISHED     SPECIFICATIONS. 


1914. 


&   H. 


16.935.  Combined  Dvnamo  and  Accumuuior  Electric  Systems.     Soc.  Anon 
des   Etnblissoments   L.  Bleriot.     July   iBth.      (September  24th,  1913.) 

16.936.  Control    Systems   roR     Electric    Installations.       Soc.    Anon.    de» 
Etablisscmcnts  L.    Bleriot.     July  16th.     (September  24th,  1913.) 

20,130.    Rheostats.      Igranic    Electric    Co.,   Ltd.   (Cutler-Hammer  Manufac- 
turing Co..  U.S.A.).     September  24th. 

20.728.     Electrical    Heating    Elements.      G.    H.    Collii 
Octobw  8lh. 

21,680.    Telechapii.     Submarine     Sound     Signalling,    ( 
VV.   II.  Sh.phard  &  A.   E.  McKechnie.    October  28lh. 

2L88I.     ^JACItlNE  roR  Winding   Electro-uagnetic  Coils.     C.  H.  Thordarson. 
N(  vember  2nd. 

22,647.     Methods  op    using    Elkotric   Condensers  for  Transformation   or 
Eneugv.      J.   E.  Taylor.     November  18lh. 

23.189.    Apparatvts  roR  Charging  Electric  AccuyuLATORS.     H.  F.  Joel,  sen. 


Collin 


SY'Snus. 


GoNos.       11.    F.    M.acdonald.      November    88lh. 


3,452,000  2,147.000      -    1,, 305,000 


nbcr  27lh. 

23.211.     Electric    Bells 
(Addition  to  7.638/13.) 

24.049.  Means  for  the  Electrical  Heating  or  Steering  Wheels  R.  S. 
Smith.      December  14th. 

24.47.';.  Electrical  Vibratory  Contact  Makers  and  Breakers.  J.  Gardner. 
December  22nd. 

24,037.  Control  Dbviccs  roR  Electric  Clock  Systems.  G.  C.  Halton. 
December  24lh. 

ISIB. 

JJG?.  Electrical  Switches.  A.  P.  Lundberg,  G.  C.  Lundberg,  P.  A.  Lund- 
berg.  *  G.   Pcgg.     January  9tt.. 

L119.  Electrical  Alarm  Apparatus  for  Mines  and  lik»  places.  J.  P. 
O'Dnnnell  (G.  D.  Hodges  &  D.  Smilh).     January  23rd. 

2,934.  Pocket  Electric  l-iASHiiniiTS,  \V.  J.  Mellershjackson  (S.  I.  Potcn) 
February  23rd.      (Addition  to   18,809/14  ) 

7.270.  Electiiical  Measuring  Instr<iment»  operating  oh  nil  Firkaris  ok 
ImutTION   PulNCIPLE.       E.  Faws^ell.     May   I4lh. 

fl.aid  Devices  for  Fstablishino  Iiiectric  Conniction  between  roNOUCTORi 
II.  G.  W1K..I.      Jiin     25lh. 

11,4fin.  Hano  Resistance  for  use  with  Electbio  Pipal  Switthes.  Robnl 
llo^rh  (rirm  nil  August  9lh.  (July  l»lh,  1»U.  Divided  nnpllealloii  on 
2.2.10/1.';.   February   lllh  ) 
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The  war  has  exercised  inDumerable  inflaencea  on  the 
electrical  industry  —some  favourable,  some  injurion?,  and 
many  whose  effect  has  yet  to  be  decided,  partly  by 
the  general  trend  of  events,  and  partly  by  the  action, 
or  inaction,  of  those  whose  interests  are  concerned.  One 
fact,  however,  stands  out  clear-cut  and  unmistakable  — onr 
electricity  works  have  deserved  well  of  their  country.  The 
most  cursory  inspection  of  central  station  returns  shows,  in 
almost  every  instance,  a  remarkable  development  in  power 
load  connections  during  the  last  l:i  or  15  months.  At  first 
sight  this  may  seem  to  be"  merely  a  matter  for  selfish  con- 
gratulation on  the  part  of  the  central-station  engineer — in 
other  words,  an  instance  of  flourishing  upon  the  national 
calamity.  In  fact,  it  is  not  outside  the  bounds  of  possibility 
that  parties  more  zealous  than  discerning  may  stek  to 
represent  the  increased  power  load  revenue  of  such  centres 
as  Sheflield  as  "  war  profits  "  liable  to  taxation  !  Though 
the  truth  must  be  obvious  to  every  electrical  engineer,  it  is 
very  doubtful  whether  the  layman — even  the  layman  in 
position  of  authority— realises  that  our  500  odd  generating 
stations  have  been  an  enormous  military  asset  during  the 
past  year.  Our  present  oufput  of  munitions  would  have  been 
unattainable  but  for  our  e/eclricili/  uwrJcs. 

Though  central-station  generating  costs  were  so  low  and 
the  margin  of  profit  on  power  sales  was  so  small  that 
perspicacious  factory  owners  preferred  purchasing  to 
generating  electrical  energy,  and  electrification  of  new 
works  was  rapidly  becoming  the  rule  before  the  war,  still 
there  were  a  number  of  established  workshops  in  which 
mechanical  driving  was  retained  for  one  or  more  of  many 
reasons.  Lack  of  capital,  conservatism,  and  incomplete  re- 
demption on  old  plant  were  among  the  factors  determining 
the  retention  of  mechanical  drive.  In  some  cases  the  relia- 
bility and  elasticity  of  steam  engines  were  considered  apart 
from  the  looses  and  defects  in  other  parts  of  the  mechanical 
installation  ;  and  in  other  cases  the  high  thermal  efficiency 
of  gas  engines  was  given  undue  importance. 

With  the  outbreak  of  war  a  new  era  commenced.  There 
was  a  temporary  industrial  paralysis  or  period  of  uncertainty, 
less  acute  and  less  enduring  than  in  conscription  countries, 
but  still  marked  enough  to  permit  many  skilled  men  to  enlist. 
Gradually  the  magnitude  of  munition  demands,  became 
apparent,  and  with  it  the  total  inadequacy  of  mechanical 
driving  and  private  power  generation  to  meet  the  crisis. 
No  doubt  this  inadequacy  was  realised  by  actual  experience 
in  many  existing  works,  and  it  became  immediately  manifest 
wherever  extensions  or  new  works  were  planned.  Every 
skilled  man  was  needed  in  the  workshops,  and  the  depletion 
of  private  boiler  room  and  engine  house  staffs  by  this  cause 
and  by  enlistment  became  chronic  directly  night  shifts 
doubled  the  minimum  number  of  men  with  which  operation 
could  be  continued.  At  a  time  when  every  fftort  was 
required  to  secure  manufacturing  materials  and 
machinery  the  question  of  coal  supplies  and  delivery 
became  acute.  Space,  time,  and  labour  required  to  secure  and 
store  a  working  margin  of  fuel  could  be  better  employed  in 
other  directions.  Under  continuous  operation  with  depleted 
staffs,  the  satis''actory  maintenance  of  private  plant  became 
impossible,  and  great  delay  was  occasioned  in  obtaining 
replacement  parts.    To  extend  existing  mechanical  driving 
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equipment  involved  similar  delays,  and  wastage  of  valuable 
space,  besides  merely  multiplying  most  of  the  operating 
difficulties  already  enumerated. 

These  conditions  were  experienced  in  many  works,  and 
would  have  been  experienced  in  all  had  electric  driving  not 
been  already  in  use  or  promptly  adopted.  The  electric 
motor  with  its  efficiency,  flexibility,  and  simplicity  un- 
doubtedly saved  the  day.  The  whole  problem  of  power 
production  was  relegated  to  undertakings  devoting  their 
entire  energy  and  resources  to  the  subject.  The  technical 
efficiency  and  reliability  of  our  central  stations  stood  us  in 
good  stead.  Increased  demands  were  met  instantly  which 
could  have  been  supplied  by  no  other  means,  and 
the  costs  of  production  could  have  been  approached 
by  few  private  concerns  under  the  conditions  exist- 
ing. Replacements  and  additions  to  the  driving  equip- 
ment were  effected  with  no  interruption  of  work,  an 
absolute  minimum  of  useful  space  was  occupied  by  the 
driving  motors,  and,  perhaps  best  of  all,  the  total  staff 
engaged  in  power  production  was  reduad  to  a  minimum, 
and  practically  no  skilled  labour  was  requisitioned  in  work- 
shops to  attend  to  the  driving  equipment.  All  these 
advantages,  which  have  been  existent  for  years  past,  though 
hitherto  imperfectly  appreciated,  are  still  operative.  They 
will  be  of  military  value  till  the  end  of  the  war,  and  after 
that  use  will  surely  continue  to  be  made  of  them,  and 
central  stations  will  reap  the  full  benefit  of  the  national 
service  which  they  are  now  rendering. 

The  exigencies  of  war  have  broken  down  those  barriers 
of  conservatism  and  hesitancy  to  incur  capital  outlay, 
which  have  so  often  in  the  past  kept  electric  driving  from 
what  is  technically  and  economically  its  own.  Once  broken, 
those  barriers  can  never  be  rebuilt.  In  quieter  days  to 
came,  the  present  experience  with  electric  driving  will  with- 
stand the  most  critical  analysis,  and  now  that  every  industry 
has  been  compelled  to  adopt  electric  driving  from  central- 
station  supply,  its  advantages  can  never  again  be  overlooked. 
In  the  meantime  the  electric  motor  and  the  whole  of  our 
central-station  generating  and  distributing  equipment  are 
proving  themselves  equal  to  the  most  severe  conditions  ever 
known  in  industry,  and,  let  us  repeat,  without  them  our 
present  output  of  munitions  would  be  literally  impossible. 


Rubber. 


There  have  been  a  number  of  fluctua- 
tions in  the  prices  ruling  for  plantation 
rubber  since  last  writing,  but,  on  the  whole,  the  tendency  of 
the  market  has  been  pretty  satisfactory  from  the  point  of 
view  of  holders.  Some  very  good  buying  has  been  experi- 
enced, mainly,  of  course,  in  connection  with  the  supply  of 
tires,  and  there  has  been  no  weight  of  raw  material  offering 
upon  the  market.  The  quantities  coming  to  hand  have 
bsen  pretty  good,  but,  as  usual,  extraordinary  delay  occurs  in 
discharging,  &c.,  and  it  is  due  to  this  that  some  difficulty 
waa  experienced  from  time  to  time  in  satisfying  the  demands 
coming  forward  from  consumers.  Under  ordinary  circum- 
stances it  would  have  been  quite  easy  to  satisfy  inquiries, 
but  the  times  are  quite  abnormal.  As  the  demand  tapered 
ofl',  80  the  tone  slackened,  but  there  is  no  disposition  even 
now  to  push  sales,  especially  as  rubber,  in  common  with  all 
other  commodities  which  have  to  be  imported,  is  suffering 
from  the  extreme  degree  of  stringency  affecting  freights. 
There  will  probably  be  some  interruption  in  the  supplies 
reaching  the  United  States  owing  to  the  traffic  through  the 
I'anama  Canal  being  entirely  dislocated,  and  this  may, 
perhaps,  cause  a  diversion  of  demands  from  America  to  this 
aide  of  the  At'antic,  though  it  may  be  p  ssible,  of  course, 
for  ves.scls  held  up  in  the  C:mal  to  discharge  their  cargo  aid 
have  it  forwarded  by  rail.  It  is  only  relatively  costly 
material,  however,  which  could  stand  such  an  additional 
expense.  American  consumption  is  naturally  proceeding  on  a 
very  liberal  basis,  if  only  because  of  the  huge  war  orders 
which  have  been  placf<l  there  for  motor-cars  and  tires  by 
the  fJovernments  of  the  Entente  Towers,  and  it  is  stated 
that  the  American  automobile  inakcrs  generally  arc  running 
at  record  presfure  in  all  parts  of  the  country,  and  that  the 
output  of  cars  will  mark  a  frcHli  high-water  mark  for  this 
year.     Below  are  given  the  usual  details  showing  the  exports 


of  plantation   rubber  from  the  Straits  Settlements  for  this 

year,  with  comparisons  : — 

1913.  1914.  1916. 

Tons.  Tone.  Tons. 

January  784  1,181  2.576 

February         743  1,703  2,741 

March 898  1,285  2,477 

April 762  1,548  1,978 

May      814  1.309  3,588 

June 812  1,480  2  249 

July      1,120  1,584  2,324 

Angast 1,315  1,325  2  295 

September       1,057  1,602  4,725 

Total 8,305  13,017  24,9.-.3 

These  figures  include  transhipments  of  rubber  from 
various  places  in  the  neighbourhood  of  the  Straits  Settle- 
ments such  as  Borneo,  Java,  Sumatra,  and  the  non- 
Federated  Malay  States,  as  well  as  rubber  actually  exported 
from  the  Colony,  but  do  not  include  rubber  exports  from  the 
Federated  Malay  States. 

The  position  in  (Germany  and  Austria  appears  to  be 
rapidly  verging  upon  the  critical.  In  Germany  raw  material 
is  very  scarce,  and  superhuman  efforts  are  being  made  to 
turn  out  satisfactory  grades  of  artificial  rubber,  but  without 
much  practical  result,  while  the  Government  seems  to  have 
confiscated  practically  all  the  rubber  in  the  country  upon 
which  it  can  lay  its  hands.  In  Austria  the  policy  of 
confiscation  has  also  been  developed  on  a  wholesale  scale, 
as  regards  both  raw  material  and  all  kinds  of  finished  goods. 
It  is  generally  believed  that  both  Austria  and  (iermany 
have  placed  large  orders  for  crude  rubber  in  neutral  countries 
for  importation  directly  the  war  is  over. 


For  some  years  past,  in  the  pages  of 

^^^  ^if*^*"*"'   the  Electrical   Review,  many  writers 

China.         have  urged    the  needs    of    the  Chinese 

electrical  and   engineering   market  upon 

the  attention  of  British  manufacturers. 

It  may  be  thought  that  the  moment  is  unpropitious  for 
repeating  such  advice.  Those  firms  who  enterprisingly 
placed  their  manufactures  permanently  on  exhibition  before 
the  eyes  of  a  continuous  stream  of  Chinese  students  at  Hong- 
Kong  University  will  undoubtedly  have  their  reward,  if  they 
have  not  actually  received  some  of  it  already,  but  it  were  the 
height  of  folly  to  rest  content  with  that.  "W'e  commend  to  the 
notice  of  all  our  readers,  and  particularly  those  interested  in 
the  development  of  our  foreign  trade,  the  extracts  which 
we  publish  to-day  from  an  extremely  valuable  address 
delivered  before  the  Birmingham  and  District  Electric 
Club  on  Saturday  last  by  Mr.  W.  G.  L.  Riddle.  It 
would  almost  seem  that  notwithstanding  all  tbat  has  been 
written  by  exp)ert  observers  of  the  situation,  the  dangers 
presented  by  the  German  activity  of  the  last  decade  have 
been  practically  ignored  by  many  of  our  own  ppople,  who 
really  ought  to  have  been  in  a  position  inittdly  to  put  up 
a  strong  fight.  Authority  after  authority  has  told  practic- 
ally the  same  tale — surely  we  can,  even  in  war-time,  be  pro- 
ceeding to  adopt  some  well-thought-out  policy  which  shall 
safeguard  and  extend  British  electrical  interests  in  this  vast 
territory  in  the  future.  Mr.  Riddle  is  an  electrical  engineer, 
who  looks  atthe  matterthrough  eUctrical  eyes.and  he  recently 
returned  from  China ;  his  advice  and  warning  should  therefore 
be  the  more  readily  listened  to  and  acted  upon.  But  what  he 
says  as  an  electrical  authority  is  also  said  by  the  Government 
Special  Commissioner,  Mr.  T.  M.  .\insciugh,  whom  the  Board 
of  Trade  sent  out  to  China  nearly  a  couple  of  years  ago.  He, 
too,  has  returned,  and  is  in  l/ondon  at  the  disposal,  witLin 
limits,  of  F5ritish  traders,  as  already  announced  in  our  pages. 
He  wants  us  all  to  be  impressed  with  tl  e  seriousness  of 
German  competition  in  Chinii,  but  while  our  wonder-working 
Fleet  cripplts  (ierman  trade  there  is  of  en  to  us  such 
an  opportunity  as  cannot  recur.  Mr.  Ainscough's  advice, 
therefore,  is  to  act  upon  the  opportunity  that  prt-sents  itself 
iiDir.  After  the  war  China,  like  many  other  foreign  and 
Colonial  countries,  will  have  immense  requirements  in 
engineering  manufacturoB— are  not  development  operations 
in  arrears  or  in  suspense  pracl'ciilly  everywhere  .-' — and 
British  factories  will  want  to  turn  present  munition  workers 
on  to  fcaaful  occupations.  Surely  the  facts  of  the  position 
make  iheir  own  imperative  appeal  to  us  I 
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Events    now    appear    to    be    moving 
German         rapidly  in  Germany  in  connection   with 

o^f  Ei"irlc!i  ^^'  p'""^'''"  °f  ^^^  '°pp^y  °f  '^^PP^'^  ^""^ 

Machinery.  munitions  of  war.  A  few  weeks  ago  we 
referred  to  the  protest  raised  by  the  lead- 
ing electrical  journal  in  that  country  against  the  expropri- 
ation, which  then  seemed  to  be  in  prospect  in  the  near  future, 
of  electrical  machinery  and  apparatus  used  in  elec.ricity 
supply  works  and  power  stations,  it  being  contended  that 
the  copper  used  in  the  roofs  of  public  buildings,  church 
bells,  and  locomotive  tubes  should  first  be  appropriated  in 
the  place  of  the  former.  It  is  quite  possible  that  the  work 
of  stripping  in  the  latter  direction  has  already  been  carried 
out,  or  is  in  course  of  execution.  If  this  were  not  the  case 
it  is  improbable  that  we  should  hear,  as  was  reported  from 
Zurich  on  October  18th,  that  the  military  authorities  in 
Berlin  are  proceeding  to  make  an  inventory  of  all  tlectrical 
machinery,  transformers  and  apparatus.  All  the  machinery 
and  apparatus  of  this  kind  which  are  to  be  found  in  ware- 
houses or  showrooms,  and  which  have  not  had  a  dispensation 
from  requisitions  for  the  war,  can  be  sequestrated.  Affairs, 
therefore,  are  proceeding  quickly,  and  stocks  are  to  be  seized 
bsfore  aitempciug  to  lay  official  hands  on  the  plant  in 
generating  stations.  On  the  face  of  it,  the  report  appears 
to  8Ug!<est  that  everything  possible  in  the  copper  line  wbich 
could  be  utilised,  or  which  it  would  be  advisable  to  utilise, 
has  been  removed  from  Belgium  and  the  North  of  Prance  ; 
among  the  inadvisable  removals  would  seem  to  be  the 
copper  used  in  connect'on  with  the  tramways  employed  for 
military  purposes,  which,  according  to  reports  from  Paris, 
are  still  running  in  some  places,  and,  in  fact,  they  are  said 
to  have  run  German  officers  and  soldiers  into  the  Bruges 
canal,  whence  the  bodies  of  114  were  recovered  a  week  or 
two  ago.  Already  the  iron  and  steel,  particularly  scrap  iron,  has 
been  to  a  large  extent  taken  from  the  occupied  districts  to 
Germany,  where  supplies  of  scrap  from  those  localities  are 
now  expected  to  arrive  in  less  abundance  in  the  future  than 
hitherto,  for  me  in  connection  with  the  production  of  open- 
hearth  steel.  If,  then,  the  iron  and  steel  resources  in  tie 
occupied  territories  are  becoming  depleted — we  leave  out  cf 
consideration  the  valuable  iron  ore  mines  in  the  basin  of 
Briey,  in  the  east  of  France,  which  are  being  worked  by  the 
Germans— how  much  more  probable  is  it  that  all  the  avail- 
able copper  from  those  districts,  which  is  more  urgently 
needed  by  the  army  authorities  than  iron  or  steel,  has  been 
transferred  to  Germany,  excepting  in  those  cases  where  gene- 
rating stations  or  tramways,  as  already  mentioned,  are  being 
worked  preferent'ally  for  army  purposes  !  Under  all  the 
circums'ances,  affairs  are  tending  in  the  direct'on  of  a 
gradual  exhaustion  of  the  copper  resources  of  Germany,  and 
the  lapse  of  time  will  merely  serve  to  accentuate  this  situa- 
tion, and  begin  adversely  to  affect  certain  branches  if 
industry.  Since  the  foregoing  was  written,  German  news- 
papers have  arrived  in  this  country,  confirming  the  Swiss 
report  already  mentioned.  The  official  announcement  shov  s 
that  the  obligation  has  been  placed  upon  all  owners  of  elec- 
trical machinery,  transformers,  and  apparatus,  which  are  now 
in  stock,  or  which  can  be  dispensed  with  during  the  war,  to 
notify  the  stocks  to  the  Electrical  Machinery  Distribution 
Bureau  of  the  Ministry  for  War  in  Berlin  by  means 
of  the  prescribed  notification  forms.  The  information 
had  to  be  furnished  by  October  25tli  for  machinery  and 
apparatus  up  to  100  in  number,  whilst  five  days  longer 
are  being  allowed  for  notifications  where  the  number  exceeds 
100,  so  that  the  whole  of  the  details  should  be  in  possession 
of  the  army  authorities  by  to-morrow. 


A  Rnssian 

Tas  on 
Elettrlclly. 


The  question  of  taxing  electrical  energy 
in  Russia,  which  is  now  seriously  occupy- 
ing the  attention  of  the  Government,  was 
agitated  as  long  ago  as  the  eighties  of  last 
century,  says  a  Petrograd  journal.  On  the  last  occasion 
the  proposal  was  not  brought  formally  under  the  notice  of 
the  legislative  bodies,  chiefly  because  industry  revived,  and 
there  was  an  abundant  harvest,  which  reduced  the  necessity 
fee- 


for  seeking  new  sources  of  revenue  for  the  Government. 
The  present  altered  state  of  affairs  re<|uiring  the  expendi- 
ture of  immense  sums  of  money  findj  the  Government 
obliged,  it  is  stated,  to  extend  taxation  to  electrical  energy. 
In  1913  the  Ministry  of  Finance  collected  data  throughout 
the  Empire  on  all  electrical  concerns  then  existing,  includ- 
ing central  and  private  electric  stations.  A  comparison  of 
these  data  with  those  of  190.5  shows  that  during  the  eight 
years  the  electrical  industry  made  excellent  progress,  and 
our  contemporary  says  that  at  the  present  time 
it  is  quite  strong  enough  to  bear  taxation.  We  have  our- 
selves already  questioned  the  wisdom  of  the  proposal,  but 
must  accept  our  contemporary's  statement  at  present.  In 
1913,  the  total  consumption  of  electrical  energy  in  the 
Russian  Empire  could  be  stated  as  2,000  million  KW.-hours, 
of  which  about  20  o  per  cent,  was  used  for  illumination  and 
795  percent,  for  power  and  other  industrial  purposes.  The 
total  consumption  had  increased  four  times.  The  tax,  accord- 
ing to  the  new  project,  iiffects  all  electrical  energy  used  for 
lighting,  heating,  power,  and  other  industrial  requirements, 
but  excluding  current  used  for  the  Treasury  and  Govern- 
ment buildings,  constructions,  and  establishments,  current 
obtained  from  installations  the  output  of  which  does  not 
exceed  1  K\v.,  current  used  for  illuminating  the  rolling 
stock  of  private  railways,  or  communal  railways,  and  so  on. 
The  tax  on  the  energy  delivered  from  central  stations  is 
fixed  at,  per  KW.-hour,  (a)  4  copecks  for  lighting  private 
rooms,  isolated  houses  and  farms,  the  rooms  of  factory 
employr^,  commercial  establishments,  theatres,  &c.  ;  (b) 
2  copecks  for  lighting  factory  establishments,  and  work- 
men's dwellings  connected  therewith  ;  (r)  1  copeck  for 
lighting  streets,  public  places  and  gardens  maintained  at  the 
cost  of  towns  or  other  public  bodies,  railway  station  plat- 
forms and  lines  on  private  railways  used  for  public  pur- 
poses, &c. ;  (d)  ^  copeck  for  heating,  locomotive,  and  other 
industrial  purposes,  not  included  specifically  under  b  and  c. 
Electrical  energy  applied  in  the  household  for  heating, 
driving,  and  other  industrial  purposes  obtained  from  the 
system  of  lighting  wires  without  being  measured  by 
special  meters  is  subject  to  a  tax  of  4  copecks  per 
KW.-hour.  The  tax  on  electrical  energy  is  payable  to  the 
Treasury  by  the  owners  of  stations  who  on  delivering  the 
current  to  outsiders—  that  is,  subscribers — may  transfer  the 
tax  to  the  latter. 

A  special  consultation  on  the  subject  of  the  tax  with  the 
participation  of  representatives  of  the  industry  was  to  be 
held  at  the  Ministry  of  Finance  a  fortnight  ago,  but  we  have 
not  yet  received  any  information  respecting  what  transpired. 


Wireless 
Telephony. 


As  we  remarked  not  long  ago,  amid  the 
clash   of  arms.  Science  placidly  pursues 


her  way,  hampered  undoubtedly  by  the 
world-war,  but  undeterred  in  her  high  aims.  It  is  but  a 
few  months  since  we  recorded  the  successful  accomplish- 
ment of  trans- C->atinental  telephony  over  loaded  lines  ; 
we  now  have  to  congratulate  our  American  friends  once 
more  on  what  may  well  be  regarded  as  a  still  more  striking 
achievement — the  transmission  of  speech  over  a  distance  cf 
4,900  miles,  without  the  aid  of  a  connecting  wire.  But  for 
the  war,  this  country  might  have  shared  in  the  work  ; 
certainly  we  may  claim  credit  for  some  of  the  foundation 
stones  upon  which  the  superstructure  has  been  raised,  in 
the  work  of  Sir  Oliver  Lodge,  Prof.  Fleming,  and  Mr. 
0.  W.  Richardson.  Apparently  the  factor  which  has  played 
the  leading  part  in  rendering  possible  this  new  triumph  of 
science  is  the  principle  of  thermionic  currents,  as  exemplified 
in  the  pliotron,  which  we  described  in  our  issue  of 
May  28th.  That  was  developed  by  Dr.  Langmuir,  of  the 
General  Electric  Co.,  U.S.A.  :  but  before  that  time  Dr. 
Lee  de  Forest  had  developed  his  audion,  which  resembles  the 
Fleming  vacuum  valve  that  is  so  widely  used  as  a  receiver  in 
wireless  telegraphy.  We  do  not  yet  know  to  whom  the 
credit  of  providing  the  corner-stone  of  this  great  work  is 
justly  to  be  ascribed  ;  but  we  do  heartily  congratulate  all 
these  gentlemen,  and  Mr.  J.  J.  Carty,  under  whom  the 
experiments  have  been  conducted,  upon  the  splendid 
aohievement  to  which  their  labours  have  contributed. 
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LONDON  AND  SOUTH-WESTERN  RAILWAY  ELECTRIFICATION. 


{Concluded  from  page  464.) 


There  are  seven  frequency  changing  sets  in  all,  the 
generator  in  each  case  being  an  open  type  single-phase 
alternator,  with  direct-conpled  exciter.  They  were  all 
supplied  by  Messrs.  Bruce  Peebles  &  Co.,  Ltd.  In  three  of 
the  sets,  the  single-phase  generator  is  driven  by  a  D.c. 
motor,  while  in  four  of  the  sets  the  single-phase  generator 
is  driven  by  a  slip-ring  induction  motor  fitted  with  the 
makers'  patent  short-circuiting  and  brush-lifting  gear.  Two 
of  the  former  class  were  illustrated  on  p.  464,  these  being 
installed  at  the  power  house. 

The  four  sets  which  are  driven  by  induction  motors  will 
t)e  installed  respectively  at  the  Raynes  Park,  Twickenham, 
Clapham  .Junction,  and  Waterloo  sub-stations. 


provided  with  balanced  relays  at  the  feeding  end  and 
balanced  reversed  power  relays  at  the  receiving  end.  Two 
lengths  of  single  feeder  are  fitted  with  Merz  Price  protective 
gear,  in  connection  with  which  three-core  pilot  cables  have 
been  provided. 

The  11,000-volt  supply  is  distributed  to  nine  sub  stations, 
where  io  is  transformed  down  and  converted  to  continuous 
current  at  600  volts,  at  which  pressure  it  is  delivered  to 
the  conductor  rails  on  the  track.  The  sub-stations  are 
situated  at  WaterloD,  Clapham  Junction,  Raynes  Park, 
Hampton  Court  Juuction,  Kingston,  Sunbury,  Twickenham, 
Isle  worth  and  Birnes.  They  contain  transformers,  rotary 
converters  and  the  necessary  high  and  low-pressure  switch- 


rteversing  switch.  Air. compressor.  Brake  governor. 

Pbont  View  of  Contaotobs  in  Driveu's  Compartment,  some  with  Arcing  Boxes  removed  (on  the  eight)  ; 

CiRCniT-BUEAKER   IN   CENTRE. 


The  speed  of  the  i)  <i.  motor  sets  is  900  u.r.M.,  while  that 
of  the  induction  motor  driven  sets  is  722  n.p.M. 

The  .?,.300-volt  feeder  cables  are  005  pq.  in.,  twin-core, 
paper-insulated,  coppor-tapcd,  lead-slieathod,  wire  armoured, 
and  served,  and  are  divided  into  sections  at  the  transformer 
chambero,  where  they  are  connected  to  oil  switches.  Tli(<ee  oil 
switches  are  fitted  wiili  trip  coils  operated  by  relays,  having 
operatinp  coils  connected  to  the  copper  tapes  on  tlie  cables. 
In  the  event  of  a  fault  (icvclopitin  on  a  length  of  cable,  the 
relays  at  each  end  of  the  (lf'fe(;tive  length  come  into  opera- 
tion, and  trip  the  oil  switihes,  llins  cutiing  (  ut  the  length. 

A  large  proportion  of  the  1 1,000-volt  feeder  system  is  in 
the  form  of  a  ring  main,  and  where  dnplicute  cables  are 
provided  in  this  ring,  they  are  fitted  with  protective  pear 
consisting  of  bulaniMd  relays,  which,  in  tlie  event  of  a  fault, 
isolato  the  length  of  defective  cable  at  both  ends.  Diipli- 
'!atc  cables  which  do  not  form  part  of  the  ring  main  are 


gear.  The  rotary  converters,  which  were  made  by  the 
British  Thomson- Houston  Co.,  Ltd.,  are  of  two  siz.^ii,  viz  : 
1,875  and  ],'250  Kw.,  and  each  of  them  is  supplied  by  three 
single-phase  oil-cooled  transformers. 

The  high-pressure  switchgoar  is  completely  enclosed  in 
moulded  stone  cells,  and,  with  the  exception  that  the  oil 
switches  are  hand-operateil,  is  similar  in  construction  to 
that  installed  at  the  power  house.  I'Jach  of  the  n.o.  feeder 
panels  controls  two  circuits,  each  of  wliiith  has  a  maximum 
capacity  of  5. 000  amperes.  The  feeder  circuit-breakers  are 
cqniiiped  with  indicating  lamps  which,  when  the  breakers 
arc  op-n,  show  the  position  of  the  itreaker  ilirongh  which 
the  (lifTcrent  sections  of  conductor  rail  arc  fed  from  the  next 
sub-station. 

The  truck  work  involved  in  the  electrification  comprises 
the  laying  of  a  third  rail  and  the  bonding  of  the  running 
rails  of  about  L50  single-line  miles  of  railway. 
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The  conductor  rail  is  liid  at  one  side  of  the  track  16  'n. 
from  gang;e,  and  3  in.  above  rail  level  ;  it  is  of  special  1  igh- 
condnctivity  steel,  and  weighs  100  lb.  per  lineal  yard.  The 
resistance  is  approximately  6|  times  that  of  copper  of  equal 
cross  section.    The  rail  is  bent  down  at  the  ends  to  form 


Masser  Conteoi.lee,  open. 


Automatic  Relay 


the  ramps,  and  is  bonded  at  the  jjints  with  four  copper 
bonds  having  a  total  cross-seciional  area  of  1  4  sq.  in. 

The  jampjr  cables  conneotiag  adjacent  lengths  of  con- 
ductor rail  at  crossings  and  other  points  where  it  is  neces- 
sary to  have  a  gap  in  the  rail,  are  of  1  sq.  in.  sectional  area, 
and  are  made  up  of  127  0'101-in.  diameter  copper  wires 
insulated  wiih  rubber,  bitumen  sheathed  and  braided. 


joints  of  which  are  bonded  with  two  copper  bonds  of  the 
prot/ected  type  placed  under  the  fish-plates.  These  bonds 
are  made  up  of  copper  strips,  and  have  a  total  cross-sectional 
area  of  "33  sq.  in. 

The  rolling  stock  consists  of  252  51-ft.  compartment-lype 
coaches  which  were  until  recently  used 
in  steam  service  and  have  been  con- 
verted for  electrical  working.  The 
stock  is  made  up  into  permanent  sets 
of  three  coaches,  and  is  ecjuipped  with 
multiple-unit  control,  so  that  trains 
may  be  formed  of  one  or  two  three- 
coach  units  in  accordance  with  the  re- 
quirements of  the  traffic. 

Each  three-catch  unit  has  a  motor 
bogie  carrying .  two  motors  under  each 
end,  weighs  94  tons  unloaded  and  seats 
1 90  passengers.  The  motors  have  been 
specially  designed  to  meet  the  require- 
ments of  the  service,  and  are  each  rated 
at  275  H.p.  on  the  usual  traction  motor 
basis. 

The  control  equipment  is  of  the  relay 
automatic  type  in  which  the  rate  of 
acceleration  is  governed  by  a  relay.  The 
relay  is  controlled  partly  by  the  motor 
current,  and  partly  by  a  dasbpot  time 
lag.  Marks  will  be  fixed  on  the  line  to 
indicate  to  the  motormen  when  to  shut 
off  current,  and  this,  in  conjunction 
with  the  automatic  control  of  the 
rate  of  acceleration,  will  enable  the 
most  ec3nomical  method  of  running  to  be  adopted. 

The  motors  run  at  590  e.p.m  ,  and  are  geared  21/59  on 
standard  42^  in.  driving  wheels.  All  the  tltctric  control 
gear  is  placed  in  the  driving  compartments  at  opposite  ends 
of  the  unit,  each  pair  of  motors  being  controlled  by  its 
own  set  of  control  gear.  The  arrangement  of  the  control 
gear  in  the  driver's  cab  was  decided  upon  by  the  railway 


CONTACrOBS  SEEN   FROM   THE   BEAR,   SHOWING   THE   INTBBL0CK[NG   SWITCHES. 


All  the  low-pressure  rubber  and  bitumen  feeder  cables 
from  the  sub-station  to  the  track,  together  with  all  the 
jumper  and  cross- bonding  cable  for  track  work,  were  made 
and  laid  by  M:!8sra.  Chas.  Macintosh  &  Co  ,  Ltd.,  who  also 
manufactured  and  supplied  all  the  lighting  and  control 
cables  used  in  connection  with  the  rolling  stock. 

The  return  circuit  is  formed  by  the  running  rails,  the 


company's  engineers  in  preference  to  having  it  underneath 
the  coach,  on  account  of  the  greater  ease  cf  access  for 
inspection,  cleaning  and  adjustment.  The  positions  of  the 
individual  pieces  of  apparatus  have  been  carefully  arranged 
with  this  end  in  view.  Ac3ess  to  the  control  apparatus 
is  obtained  on  the  one  side  from  the  driver's  compartment 
and  on  the  other  through  large  hinged  doors  in  the  partition 
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between  the  driver's  and  luggage  compartments.  There  is 
an  advantage  in  placing  the  control  apparatus  in  the 
driver's  cab,  in  that  the  weight  of  this  apparatus  comes  over 


COUPLIXO    BETWEEN   TWO   ThREB-COACH   TBAI  V    UNIT 

the  driving  bogie,  and  so  increases  the  adhesive  weight  on 
the  driving  wheels. 

„We   give  herewith  views  of  the  control  apparatus  from 
front   and    rear,    of    the    master   controller,   and   of   the 
automatic   accelerator.      Another  view  shows  one  of    the 
motor  trucks,  together  with  the  interior 
of   the   car  depo:,  which   adjoins   the 
power  house. 

The  m  )tors  are  of  the  totally-en- 
closed type,  with  ommutating  poles  ; 
the  field  p  jles  are  laminated,  while  the 
interpohs  are  made  solid  and  have  a 
special  shape  of  tip.  Sp-ing  washers 
are  used  in  both  cases  to  keep  the  cjils 
firm  in  their  places  and  to  prevent 
chafing  due  to  vibration. 

A  fan  is  provided  on  the  armature 
for  air  circulation  on  the  axial  systetn  ; 
air  drawn  through  openings  in  the  cjm- 
mutator  spider  and  armature  core  parses 
through  the  fan  aid  back  between  the 
field  coils,  and  over  the  armature  and 
commutator.  Openings  to  the  atmos- 
phere are  not  provided,  the  whde  cif 
the  cjoliug  being  done  by  radiation 
from  the  case,  bub  the  circuhtion  of 
air  ensures  even  temperature  tlirough- 
out  the  motor. 

The  lubrication  of  all  bearings  is 
effected  by  means  of  long  fibre  wool 
waste,  which  .sipli  )D8  the  oil  up  to  the 
bearings  and  provides  a  continuous 
and  automatic  supply.  A  separate  oil 
reservoir  permits  the  fresh  oil  to  be  fed 
and  fihered  up  through  the  waste  to 
the  bearings,  and  suitable  oil  wiper 
rings  and  guards  prevent  the  oil  from 
the  bearings  getting  into  the  motor 
ca.sing.  The  oil  thrown  from  the  wiper 
rings  passes  to  a  waste  pocket  of  ample 
capacity  in  the  bearing  liou-iiiig  from 
which  it  miy  be  drawn  oil'  periodically. 

The  motor  casing    is   carried    by   a 
sU'tpension  bracket,  whi<h  is  supported 
through    rubber   springs   from    the  truck   trunsom.      The 
control    of     the    trains    for    multiple    unit    working    is 
eff  ctcd  by  the  Wcstioghouse  Co.'i  "All   lilectric"  system 


of  automatic  relay  control.  In  this  system  the  motor 
current  is  handled  by  a  suitable  number  of  electrically- 
operated  contactor  switches,  the  operating  coils  of  which  are 
connected  to  control  wires  running 
throughout  the  length  of  the  train,  and 
actuated  by  six  small  motor  controllers. 
The  contactors  are  provided  with  inter- 
locking switches  connected  in  their 
operating  circuit?,  to  ensure  the  correct 
sequence  of  changes  in  the  connections. 
The  motor  equipment  on  each  coach 
is  controlled  during  the  accelerating 
periods  by  its  own  relay,  which  is  in- 
dependent of  the  other  relays  on  the 
train  ;  hence  the  motors  on  the  different 
coaches  are  notched  up  in  accordance 
with  their  individual  requirements, 
which  are,  in  a  measure,  dependent 
upon  the  diameter  to  which  the  wheels 
may  be  worn  and  the  slight  inherent 
differences  in  the  characteristics  of  the 
motors.  This  system,  therefore,  helps 
to  equalise  the  load  on  the  different 
motor  coaches  and  gives  a  low  energy 
consumption. 

With  this  system  the  master  con- 
troller becomes  a  very  simple  piece  of 
apparatus,  and  this  is  important,  be- 
cause it  is  the  only  piece  of  apparatus 
handled  by  the  drivers,  who  are  generally 
non-technical  men.  The  op  ration  of 
the  controller  is  extremely  simple,  the 
driver  having  merely  to  move  the  con- 
troller right  round  to  the  full  "  on  "  position,  and  the  relays 
automatically  do  the  rest. 

Powerful  magnetic  blow-outs  are  fitted  to  all  pieces  of 
apparatus  where  there  is  a  possib  lity  of  arcing  when  break- 
ing curreat.      The  arcing    tips  are  of  hard-drawn  copper, 


MOTOB  TUUCK,    AND    ISTKIUOB  OK   OAIl-nKPAIUlNU    SlIKK 


which  can  be  easily  and  olieaply  renewcJ.  A  wiping  acbion 
between  the  contacts  ii  jirovidid,  so  tha'.  any  rvmghness  due 
to  arcing  when  opening  the  ciicui;  docn  not  interfere  with 


Vol.77.  No.  1,979, ocTOBEB 2:1, 1915.]    THE    ELECTRICAL    REVIEW. 


551 


the  cjntact  surface  when  the  switch  is  in  theclossd  position. 
Each  contactor  and  circuit-breaker  is  carried  by  a  pressed 
steel  plate  clamped  to  mica-insulated  steel  tubes,  which  are 
fixed  to  two  channel  irons  running  the  full  length  of  the 
switch  group.  This  method  of  construction  is  light  and 
strong,  and  has  the  necessiry  flaxtbility  to  withstand  vibra- 
tion. It  also  renders  the  withdrawal  and  replacement  of  a 
contactor  switch  an  extremely  easy  matter.  . 

The  interlocking  switches  mentioned  abjve  are  fixed  at 
the  back  of  the  contactor  switches,  and  are  operated  by  a 
lever  from  the  movable  core  of  the  contactor  solenoid,  thus 
ensuring  a  definite  position  of  the  interlocking  switch,  corres- 
ponding with  a  definite  position  of  the  contactor.  These 
interlocking  switches  have  been  mist  carefully  designed  with 
a  view  to  ready  inspection,  renewal  and  withdrawal  when 
necessary.  The  smallest  possible  number  of  different  parts 
is  used  in  the  construction. 

The  frame  carrying  the  contactor  switches  forming  the 
motor-car  group  lies  across  the  width  of  the  coach  in  the 
driving  CDmpartment.  It  also  carries  the  necessary  motor- 
starting  resistances,  and  the  main  fuse  above  the  contactors. 
The  motor  resistances  are  of  the  usual  three-point  suspen- 
sion grid  type,  mounted  on  mica-insulated  tie-bars  fixed  to 
pressed  steel  end  frames,  giving  a  strong  and  rigid 
construction. 

View  J  of  the  back  and  front  of  the  switch  group  are  shown 
herewith,  from  which  may  clearly  be  seen  the  interlocks  at 
tha  backs  of  the  switches,  and  the  arcing  tips  and  arcing 
b)ses  at  the  front  of  the  group.  The  circuit-breaker  is 
similar  in  construction  to  the  contactor  switches,  and  may 
hi  seen  in  the  middle  of  the  group.  It  is  provided  with 
heavy  laminated  brushes  in  addition  to  the  contact  jaws, 
aid  adjustable  overload  and  trip  coils. 

The  reverser  is  of  the  drum  type.  The  drum  castings 
are  clamped  to  mica-insulated  shafts  provided  with  heavy 
copper  contact  segmjnts.  The  fingers  are  made  with  renew- 
able tips,  and  provided  with  swan-aeck  finger  springs  and 
heavy  copper  shunts.  The  fiager  bases  are  clamped  to 
mica-insulated  bars.  The  interlocking  of  the  control 
circuits  for  operating  the  reverser  is  effected  by  an  addi- 
tional contact  drum  attached  to  the  main  spindle,  so  that 
a  fixed  relationship  between  the  making  and  breaking  of  the 
main  control  circuits  is  obtained.  A  powerful  magnetic 
blow-out  is  provided  for  the  interlock  fingers,  which  are 
identical  witi  the  swan-neck  fingers  used  in  the  master 
controller. 

The  master  controller  is  of  the  drum  type,  and  is  pro- 
vided with  both  main  and  reversing  handles,  so  interlocked 
that  the  reversing  handle  must  be  in  either  the  forward  or 
the  reverse  position  before  the  driver  can  operate  his  con- 
troller. The  main  handle  embodies  the  "dead  man" 
feature,  the  arrangement  being  such  that  in  the  event  of 
the  driver  releasing  the  handle  the  supply  of  control  current 
is  interrupted,  thus  opening  all  the  main  contactors,  and 
the  brakes  are  automatically  applied.  Should  the  driver 
allow  the  handle  to  move  upwards  at  any  time,  he  must 
bring  the  operating  handle  to  the  "  off "  position  again 
before  he  can  release  the  brakes.  When  coasting  and  when 
making  ordinary  service  stops  the  driver  moves  the  main 
handle  to  the  "off"  position  and  keeps  his  hand  on  the 
handle,  thereby  preventing  the  interruption  of  current  and 
the  automatic  application  of  the  brakes. 

The  main  handle  of  the  master  controller  has  four  operat- 
ing positions  :  —The  first  position,  usually  called  the 
"  switching  "  position,  gives  series  connections  to  the  motors 
with  all  resistance  in  circuit ;  the  second  position  brings  the 
automatic  relay  into  operation,  and  the  resistances  are  cut 
oat  of  circuit  step  by  step  until  full  series  is  obtained  ;  the 
third  position  connects  the  motors  in  parallel,  the  well-known 
bridge  connection  being  used  in  passing  from  series  to 
parallel ;  the  fourth  position  brings  the  automatic  relay  into 
oparation  again,  cutting  out  the  resistance  step  by  step  until 
full  parallel  is  obtained.  It  is  unnecessary  to  pause  on  each 
notch  of  the  controller  until  the  corresponding  motor  con- 
nections are  completed  ;  the  handle  may  be  moved  directly 
to  either  the  series  or  parallel  position,  when  the  control 
appiratus  automatic  illy  notches  up  step  by  step  until  the 
position  is  reached  corresponding  to  the  particular  notch  on 
which  the  handle  is  placed. 

The  starting  current,  and  therefore  the  rate  of  accelera- 


tion, may  be  adjusted  by  means  of  the  setting  of  the  auto- 
matic relay  ;  this  relay  consists  of  three  coils,  two  of  which 
have  movable  plungers  fitted  with  copper  disks  for  bridging 
contacts  in  the  control  circuit,  the  three  coils  having  a 
common  magnetic  circuit.  The  two  coils  which  have 
movable  plungers  are  connected  in  the  control  circuit,  and 
the  third  coil  is  a  heavy-current  coil  connected  in  the  motor 
circuit.  The  function  of  the  two  coils  in  the  control 
circuit  is  to  lift  the  short-circuiting  copper  disks  and 
thereby  open  one  of  the  control  circuits,  the  disks  being 
held  up  until  the  motor  current  in  the  series  coil  has  fallen 
to  the  pre-determined  value  for  which  the  relay  is  adjusted. 
The  contacts  in  the  relay  are  never  used  for  breaking  circuit, 
and  are,  therefore,  not  liable  to  cause  trouble  by  burning. 

The  construction  of  the  control  apparatus  throughout  is 
of  no3-inflammable  material,  and  the  whole  of  the  insulation 
is  of  mici. 

Practically  all  the  wiring  is  in  the  driver's  cab,  and  the 
connecting  train  wires  and  through  shoe  cable  are  fixed  on 
the  roof  of  the  coach  si  as  to  be  quite  out  of  reach  of 
unauthorised  persons. 

The  lighting  of  the  compartments  has  been  the  subject 
of  very  careful  study  by  the  railway  company's  engineers, 
and  a  suitable  and  tasteful  fitting  has  been  adopted.  The 
coaches  are  heated  by  electric  radiators  suitably  grouped  in 
the  various  compartments. 

The  Westinghou;e  brake  used  on  the  electric  trains 
employs  cylinders  12  in.  and  14  in.  in  diameter,  and  the 
triple  valves  are  of  the  newest  design,  which  passes  on  the 
operation  of  the  driver's  brake  valve  to  the  rear  of  the  train 
by  a  quick  serial  movement,  resulting  in  the  almost  simul- 
taneous application  of  the  brakes  on  a  train  GOO  ft.  long, 
which  ensures  a  smooth  and  eflBcient  brake  service. 

The  air  is  supplied  to  the  brake  system  by  small  com- 
pressors direct- driven  by  low-speed  motors,  one  of  which  is 
placed  in  each  motor-car.  The  action  of  all  these  com- 
pressors on  a  train  is  controlled  by  a  master  governor  and 
switch,  which  produces  uniform  compressor  labour  through- 
out the  train,  as  all  compressors  start  and  stop  simul- 
taneously. This  arrangement  is  known  as  the  Westinghouse 
Clovernor  Synchronising  System. 

The  work  on  the  p3rmanent  way  has  consisted  for  the 
most  part  of  the  equipment  of  the  existing  tracks  for  electric 
traction  :  but  a  fly-over  junction  has  been  constructed  at 
Hampton  Court  Junction  to  prevent  the  crossing  of  the 
new  electric  trains  on  the  level.  The  new  piece  of  line, 
which  is  U  miles  in  length,  includes  a  steel  girder  bridge 
of  160-ft.  "span,  which  carries  the  track  for  the  electric 
services  over  the  existing  line  at  the  junction,  and  which  is 
the  longest  single  span  bridge  on  the  London  &  South- 
Western  Railway.  The  work  also  includes  two  brick  arch 
viaducts  330  and  100  yards  long  respectively,  as  well 
as  several  road  bridges.  The  whole  of  this  work  is  now 
completed. 

The  week-day  train  service  arranged  for  between 
Waterloo  and  Wimbledon,  which  began  on  Monday 
last,  provides  trains  every  20  minutes  from  about 
6  a.m.  to  midnight.  The  new  schedule,  though  all 
trains  serve  every  station  on  the  route,  involves  a  con- 
siderable acceleration  upon  the  times  hitherto  in  force, 
the  journey  from  end  to  end  being  reduced  from  31  to 
24  minutes. 

In  view  of  the  fact  that  steam  trains  were  relatively 
infrequent  on  this  branch,  often  an  hoir  or  more  apart, 
residents  of  th«r  East  Putney,  Southfields  and  Wimbledon 
Park  districts  will  benefit  considerably. 

The  schedule  time  between  Waterloo  and  Teddington  will 
probab'y  be  reduced  from  50  to  33  minutes. 


\e\\  Electrical  ManiifacturiDa:  in  Sweden.— Accord- 

ingr  ti  noticea  in  the  Sscdiah  Frees,  the  L.  M.  Emcssos  Co.,  of 
Stockholm,  which  baa  hitherto  been  more  closely  a«sjciated  with 
the  manofacture  of  telephonic  apparatus,  has  lately  commenced 
the  production  of  electric  aignallingr  apparatns  for  railway  block 
systens.  This  type  of  machinery  has  hitherto  been  mainly 
imported  into  Sweden  from  Germany,  and  it  is  expected  that  the 
new  dppar'ura  will  render  the  country  independent  of  foreign 
maauf^ctures. 
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ELECTRICITY    EXTENSIONS    AT    STEPNEY. 


The  modern  generating  station  of  the  Stepney  Borough 
Council,  which  is  situated  on  a  riverside  site  at  Limehouse, 
was  first  brought  into  use  in  the  autumn  of  190',>.  The 
various  plant  additions  made  since  that  date,  in  order  to 
cope  with  the  rapid 
electrical  develop- 
ment of  the  East 
London  area,  soon 
filled  the  original 
buildings,  and,  as 
far  back  as  1912, 
Mr.  W.  C.  P.  Tap- 
per, the  borough 
electrical  engineer, 
in  a  report  advised 
the  doubling  of  the 
station  buildings, 
and  immediate  in- 
stallation of  tur- 
bine, boiler  and 
auxiliary  plant,  at 
an  estimated  cost  of 
nearly  £138,000. 

This  scheme  of 
extension  has  now 
been  carried  out, 
and,  as  briefly  re- 
corded in  our  last 
issue,  was  offic'ally 
inaugurated  on  a 
recent  date. 

The  buildings  have  been  extended  at  their  northern  end 
by  the  addition  of  three  ferro-concrete  bays  (two  of  which 
are  ocinpied  by  the  new  plant),  and  comprise  an  engine 
room  and  switch-gallery  section,  with  basements ;  a  boiler 


Fig.  1.— Coal  Whabf  and  Electbical  Telpheb  ;  also  Scbeen  fob 

COSDENSINO   WATEB. 


house  section,  with  overhead  coal  bunkers,  and  an  ash  base- 
ment. The  width  of  the  building  remains  approximately 
the  same  as  before,  viz.,  boiler  house  63  ft.,  engine  room 
46.ft.  10  in.,  and  switch  gallery  19  ft.  6  in.,  but  the  heights 

have  been  some- 
what increased,  the 
boiler  house  by 
some  15  ft.  to  19  ft., 
to  allow  room  for  a 
double  telpher  track 
for  coaling  the  bun- 
kers, and  for  the 
hot-air  economisers, 
draught  fans  and 
motors,  and  the 
engine  room  by 
15  ft.,  to  accom- 
modate larger  con- 
densing plant  and 
allow  for  the  hand- 
ling of  a  50 -ton 
electrically  -  driven 
overhead  travelling 
crane. 

'■  Iq  the  boiler 
house  the  new 
equipment  consists 
of  four  water-tube 
boilers  of  Messrs. 
Howden's  make, 
built  for  a  normal 
evaporation  per  boiler  of  33,000  lb.  of  water  at  150°  F., 
to  steam  at  200-1  b.  pressure,  with  a  heating  surface 
of  (),700  sq.  ft.  and  190  sq.  ft.  of  grate  area.  Each  boiler 
is  in  six  elements  with  upper  and  lower  drums  connected 


Fio.  2.— iNTBRTon,  LiMEirni'RK  Oknkratinii  Station,  siiowiNiiiTiiK  Nkw  Tubiiink.Plant  in  thk  distanok. 
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together  with  about  G,700  2-in.  vertical  tubes,  and  the 
necessary  balancing  water  and  steam  pipes  between  the 
drums  ;  each  element  is  provided  with  a  safety  valve,  and 
there  are  two  feeds  to  each  boiler,  while  each  boiler  is  fitted 
with  internal  superheaters. 

The  stokers  (two  to  each  boiler)  are  of  the  Underfeed 


bunkers,  and  one  track  extends  for  20  ft.  into  the  yard  at 
the  north  end  of  the  building  ;  this  is  coupled  up  to  the 
original  single  mono-rail  track,  and  was  supplied  by  Messrs. 
Stracban  &  Henshaw  in  order  to  cope  with  the  increasing 
coal  supplies,  and  to  ensure  continuous  working  in  the  event 
of  a  breakdown  to  either  of  the  telpher  machines. 

For  handling  the 
ccal  stock  at  the  north 
eud  of  the  boiler  house 
a  3- ton  electrically- 
driven  jib  crane, manu- 
factured by  the  Chat- 
teris Engineering 
Works  Co.,  has  been 
erected,  with  a  maxi- 
mum working  radius 
of  45  ft.  A  coal- 
receiving  and  discharge 
hopper  is  provided  in 
the  yard  at  the  end  of 
the  telpher  track.  It 
might  be  mentioned 
that  this  crane  is 
mounted  upon  a 
travelling  under- 
carriage, 10  ft.  high, 
with  a  view  to  its 
being  used  later  on 
the  river  wharf.  When 
working  in  conjunc- 
tion with  a  Priestman's 
grab  it  is  capable  of 
dealing  with  40  tons 
of  coal  per  hour. 
A  Weir  steam  tur- 
bine-driven feed  pump  of  10,000  gallons  per  hour  capacity 
has  been  added  to  the  boiler  feeding  plant,  the  exhaust 
steam  being  turned  direct  into  the  hotwell  overhead  through 
a  kinetic  heater.  oi«^^;22 

The   extension   of    the   engine    room    consists    of    two 
5,000-KW.  Escher,  Wyss  turbines  of  the  Zoelly  impulse  type, 


Fiu.  3. — 5,000-KW.  EscHEK,  Wvss— Brown,  Bovebi  Tubbines,  Limehouse  Gbkeeating  Station. 

Co.'s  moving-grate  type,  and  are  worked  in  conjunction  with 
their  hot  air  economisers,  forced  draught  and  Prat  patent 
induced-draught  chimneys,  with  the  object  of  obtaining  as 
nearly  as  possible  a  balance  draught  at  the  stoker  grate 
level ;  the  economisers,  two  to  each  boiler,  are  placed  in  the 
flue  immediately  above  and  under  the  chimney.  Each 
boiler  is  equipped  with 
an  induced -draught 
fan  and  forced-draught 
fan,  mounted  close  to 
the  base  of  the  Prat 
chimney,  and  is  pro- 
vided with  a  gauge 
board  with  the  follow- 
ing ten  instruments : — 
Steam  gauge,  two 
superheat  gauges,  the 
forced-draught  motor 
ammeter,  shunt  regu- 
laor  and  draught 
gauge,  the  induced- 
draught  motor  am- 
meter, shunt  regulator, 
and  draught  gauge 
and  the  balanced 
draught  gauge,  thus 
enabling  the  stoker  to 
keep  the  working  con- 
ditions of  the  boiler 
always  under  observa- 
tion. The  stoker  drive 
is  suspended  on  the 
under  side  of  the 
boiler-house  floor  and 
operates  patent  spring 
clutch  gear  to  give 
motion  to  the  grates. 

The     ash -handling 
for     the     four     new 

boilers  is  carried  out  on  the  lines  of  the  original  plant  by 
means  of  hoppers  under  each  furnace  emptying  into 
movable  runabout  skips,  these  latter  being  conveyed  by 
means  of  the  telpher  to  the  ash  hopper  upon  the  wharf  edge. 

The  coal-handling  plant  extension  consists  of  a  double 
mono-rail  telpher  track  running  over  the  tops  of  the  coal 


Fig.  4.— View  in  Basement,  showing  Steam  Tubbine-deiven  Pump  Sets  foe  Condensees. 


coupled  to  two  Brown,  Boveri  three-phase  alternators, 
generating  at  6,600  volts  between  phases  and  50  periods. 
These  sets  are  capable  of  generating  25  per  cent,  overload 
for  two  hours  and  50  per  cent,  overload  for  half  an  hour, 
running  at  a  speed  of  1,500  h.p.m.  They  operate  on  steam 
at  180  lb.  at  the  stop  valve,  temperature  500'  F.,  and  the 
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Bpecified  full  load  steam  consumption  at 
unity  power  factor  is  18-31  lb.  per 
KTT  -hour,  subject  to  a  tolerance  margin 
of  2^  per  cent. 

Cooling  air  is  supplied  to  each  machine 
through  sheet-iron  ducts  by  a  Heenan 
and  Froude  air  filter,  of  25,000  cb.  ft. 
per  minute  capacity.  These  filters  are 
placed  in  the  basement,  and  the  neces- 
sary water  supply  for  them  is  led  from 
the  condensing  plant. 

The  surface  condensers,  placed  imme- 
diately below  the  turbines,  each  have 
10,760  sq.  ft.  of  cooling  surface,  with  a 
wrought-iron  cylindrical  shell,  and  each 
is  provided  with  a  steam-driven  pumping 
set,  consisting  of  a  steam  tuibine 
driving  a  circulating  water  centrifugal 
pump,  rotary  air  pump,  condenser  extrac- 
tion pump  and  hot  well  force  pump,  in 
tandem,  at  a  speed  at  2,000  e.p.m. 

The  exhaust  steam  from  these 
auxiliary  turbines  can  be  turned  either 
into  a  stage  of  the  main  turbine  or  into 
the  hot  well  by  means  of  a  Holden  and 
Brooke  kinetic  heater,  thus,  in  the  latter 
case,  regaining  the  latent  heat  units  of 
the  steam.  Either 
condensing  plant 
can  be  used  with 
either  turbine,  or, 
in  case  of  emer- 
gency, both  tur- 
bines could  be  run 
on  reduced  loads 
up'in  one  or  other 
of  the  condensing 
plants  ;  an  alter- 
native atmospheric 
exhaust  is  also  pro- 
vided. 

A  50-ton  Sothert 
and  Pitt  electric- 
ally-driven over- 
head crane  has  been 
provided  for  the 
engine-room  exten- 
sion. This  is  equip- 
ped with  three 
motors,  each  run- 
ning at  Too  R.P.M., 
for  lifting,  travel- 
ling, and  hoisting 
respectively. 


Fig.  5. — Air  Filters  aku  Tkl  >;Ki  lo  TLiiuu-ALrtKSAiofi 


Fig.  6.— General  View  along  Switch  Gallery,  Limehouse  Ge.skrating  Station. 
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Between  the  two 
5,000-KW.  alterna- 
tors, a  Bruce 
Peebles  1,000-KW. 
motor  converter  has 
been  intalled,  which 
is  similar  to  those 
which  have  been 
in  operation  for 
some  years  in  the 
generating  station 
and  sub-stations. 

The  whole  of  the 
necessary  pipewjrk, 
together  with  all 
valves,  cocks,  sepa- 
rators, traps,  lag- 
ging, and  fixings 
have  been  provided 
by  Messrs.  Babcock 
and  Wilcox,  Ltd.  ; 
practically  the 
whole  of  the  steam, 
exhaust  and  drain 
pipes  are  confined 
to  the  boiler-house 
section,  and  the 
river  water  pipes,  cold  water  pipes,  air 
pump  discharge  pipes  are  in  the  engine- 
room  basement ;  the  steam  trap'<  are 
of  Messrs.  Alley  i:  Macl.cllau's  make. 

In  order  to  secure  greiter  safety  in  the 
running  of  the  motor-driven  auxiliary 
plant,  alternator  field  excitation  and 
pilot  lighting  of  the  station,  a  D.P. 
battery  of  200  cells  has  been  installed, 
with  a  combined  battery-booster  and 
feeder-booster  of  .Messrs.  Sieraens's 
make,  together  with  the  necessary 
switchgear,  for  charging  purposec 
Under  normal  conditions  the  battery  will 
be  llortting  across  the  main  D.r.  bus-bars, 
but  shouUl  llie  main  bus-bar  supply 
from  anv  cause  fail,  or  the  pressure  drop 
abnormally,  the  rush  of  current  from 
the  battery  brings  cut  a  fair  of  three- 
way  overload  brenker.-',  one  in  the  positive 
side  and  one  in  the  negative  side  of  the 
sYHtem,  inHtiinlaneonsly  cutting  the 
liiittery  <H  tli"'  bns-bars  and  leaving  it 
()ii  the  auxiliary  |)owcr  circuit.  In 
addition,  gliioild  the  motor  of  the  Ixioiiter 
set  be  cut  o(T  from  the  supply,  and  allow 


Vol.77.  No.  1,979, ocTOBEB -iiMgis.]     THE    ELECTRICAL    REVIEW. 


555 


the  boosters  to  race  upon  a  weak  field,  change-over  switches 
are  operated  by  a  pair  of  relays  coupled  across  the  brashes 
of  the  motor,  thereby  cutting  out  tUe  boosters. 

An  additional  works  power  board  by  the  G.E.  Co.  has 
beea  erected  in  the  new  engine  room  to  control  the  addi- 
tional motor  circuits. 

The  swit  ;hboard  gallery  has  been  extended,  and  six  panels 
of  Messrs.  ReyroUe's  new  extra-high-tension  ironclad  gear 
have  been  installed  there,  together  with  the  rheostat  regu- 
lating gear  for  the  alternator  fields.     The    above    gear 


Fig.  S.  —  Forced  and  Induced  Dbaught  Fans,  Boileb 
House,  Limehouse  Generating  Station. 

includes  two  machine  switches,  two  bulk  supply  panels  and 
two  coupling  switches.  Following  upon  the  original  lines 
there  are  duplicate  three-phase  bus-bars,  the  section  of  each 
bar  being  1  sq.  in.  The  switches  are  contained  in  boiler 
plate  tanks,  with  cast  steel  tops. 

The  whole  of  the  circuits  to  and  from  the  switchgear  are 
protected  with  Merz-Price  protection.  In  addition,  the 
generator  panels  are  provided  with  rotary  type  field  switches 
with  an  electrical  interlock  between  them  and  the  main 
switch,  which  prevents  the  field  switch  from  being  opened 
before  the  main  switch,  and  provides  for  the  automatic 
tripping  of  the  field  switch  when  the  main  switch  operates, 
and  ensures  that  the  field  switch  is  closed  before  the  main 
switch.  The  fields  of  the  exciter  are  separately  excited  at 
240  volts  from  the  l.t.  direct-current  supply.  The  panels 
are  also  provided  with  all  the  necessary  synchronising 
sockets,  signal  lamps  for  "  switch  on "  and  "  switch  off," 
power  factor  indicators  and  open-dial  type  ammeters  and 
wattmeters  for  each  phase. 

A  Brown,  Boveri  automatic  field  regulator  has  been 
furnished  for  each  alternator,  and  an  ehctrically  controlled 
governor  switch  for  each  turbine  to  regulate  the  speed  direct 
from  the  gallery.  The  coupling  switches  are  for  the  control 
of  the  cables  running  between  the  bus-bars  of  the  new 
board  and  the  bus-bars  of  the  old  board.  Upon  the  old 
board  are  also  inserted  two  coupling  switches,  one  in  each 
bus-bar.  In  order  to  provide  space  for  these  latter  switches 
in  the  old  board,  various  panels  and  circuits  had  to  be  re- 
arranged, including  the  two  Poplar  bulk  supply  feeders. 
These  latter  have  now  been  transferred  to  the  new  board 
and  provided  with  the  new  type  extra-high-tension  switches, 
thus  securing  a  switch  of  larger  capacity.      All  the  above 


necessary  alterations  have  been  carried  cut  by  Messrs. 
ReyroUe,  who  have  also  supplied  the  additional  D.o.  panels. 
In  order  to  cope  with  the  increase  of  load  and  the  bulk 
supply  demands  from  Shoreditch  and  Bethnal  Green,  the 
following  additional  feeders,  converter  and  switchgear  have 
been  provided  : — Two  1,500-KW.  e.h.t.  feeders  from  the 
Limehouse  generating  .station  to  the  Wbitechapel  sub- 
station ;  two  1,500-KW.  E.H.T.  feeders  from  the  Whitechapel 
sub-station  to  Shoreditch;  and  two  1,500  KW.  e.h.t. 
feeders  from  the  Whitechapel  sub-station  to  Bethnal  Green. 

All  these  feeders  have  been  provided  with  pilot  cables  for 
Merz-Price  protection  gear,  and  e.h.t.  Reyrolle  switchgear 
has  been  added  to  the  respective  sub-station  switchboards 
to  control  these  feeders. 

At  the  Wapping  sub-station  an  additional  1,000-KW. 
Bruce  Peebles  motor  converter  has  been  installed ;  the 
three-phase  e.h.t.  machine  and  the  two  d.c.  machine  panels 
complete  were  erected  under  Messrs.  ReyroUe's  contract. 

In  addition  to  recently  installed  plant,  the  Limehouse 
station  also  contains  four  smaller  turbine  sets,  one  being  a 
Parsons  tandem  direct-current  machine,  while  the  others 
comprise  three  Peebles  three-phase  turbo-alternators  coupled 
to  Parsons  and  Willans  turbines,  the  total  capacity  of  this 
plant  being  some  6,500  KW.  Including  the  new  motor- 
converter  set,  to  which  reference  has  been  made,  there  are 
now  three  1,000-kw.  Peebles  machines,  and  one  smaller  set 
of  this  type  in  the  station. 

Practically  the  whole  of  the  main  switchgear  is  of  the 
Reyrolle  ironclad  type,  as  shown  in  one  of  our  views,  in 
which  the  new  e.h.t.  gear  is  shown  in  the  distance.  The 
boiler  house,  in  addition  to  the  new  boilers,  contains  seven 
marine  type  boilers  by  Babcock  &  AVilcox,  and  Banks. 

In  recent  years  the  supply  of  electricity  in  the  borough 
has  developed  very  rapidly,  particularly  the  power  demand, 
in  which  connection  statistics  show  that  at  September  30th, 
1911,  there  was  9,987  h.p.  of  motors  connected  to  the 
mains,  while  at  September  30lh  last,  this  figure  had  grown 
to  21,623  H.p. ;  moreover,  the  output  generated  has  more 
than  doubled  in  five  years,  and  during  the  last  official  year's 
working  amounted  to  21,064,463  units,  of  which  18,757,000 
units  were  sold. 

In  addition  to  supplying  the  area  of  the  borough^  the 
Council  is  giving  a  bulk  supply  to  the  Shoreditch  Borough 
Council,  and  will,  in  the  near  future,  be  similarly  supplying 
the  Bethnal  Green  Borough  Council ;  at  the  same  time,  the 
reciprocal  supply  arrangements  between  the  Stepney  and 
Poplar  Councils  is  in  operation,  and  thus  a  large  section  of 
East  London  will  be  supplied  with  electricity  from  the 
Limehouse  generating  station. 

In  conclusion,  we  are  indebted  to  Mr.  W.  C.  P.  Tapper, 
the  engineer  and  manager,  for  assistance  in  the  preparation 
of  this  article. 


The  Russiau   (1SS«)  Co. — On  October    3rd,   says  a 

meaaage  from  Moacow,  the  Governor  of  the  town,M.  V.  Chelnokoff, 
returned  from  a  viait  to  Petrosrad,  where  he  had  been  to  aee  the 
Preaident  of  the  Council  of  Miniatera,  the  Ministera  of  Trade  and 
Industry,  and  Finance,  and  othera,  on  the  anbject  of  the  liquida- 
tion of  the  Electric  (1886)  Lighting  Co.  He  anbmitted  an  applica- 
tion of  the  Moscow  Town  Council  to  the  President  of  the  Connoil 
of  Ministers,  who  replied  that  this  question  would  be  carefully 
considered  at  one  of  the  early  sittings  of  the  Council ;  but  that  it 
was  diiEcult  to  foresee  what  the  result  would  be,  for  in  this  quea- 
tion  financial  circles  of  neutral  countries  were  interested.  Most  of 
the  shares  of  the  company  were  in  the  hands  of  Swiss  banks.  The 
Minister  of  Trade  and  Industry  appeared  chiefly  interested  in  the 
question  of  the  recent  prohibition  of  the  Moacow  Connoil,  pre- 
venting the  company  using  the  current  from  Bogorod  for  the 
requirements  of  the  town.  Recognising  the  town'a  undoubted 
right  to  prohibit  the  delivery  of  Bogorod  current  into  the 
town  ayatem,  the  Minister  at  the  same  time  considers  that  the 
town  should  take  into  account  the  circumstances  of  the  moment, 
and  the  general  shortage  of  fuel.  Fngliab  coal  is  not  being 
received  at  preaent.  The  Dombroff  coal  fielda  have  been  seized  by 
the  enemy,  and  the  transport  of  coal  from  other  fields  is  diffioalt. 
The  company  serving  the  town  system  haa  to  use  six  wagon  loads 
of  pptroleum  per  day  ;  but  the  transport  of  the  petroleum  is 
difiBcult,  and  the  price  is  very  high.  Meantime  the  Bogorod 
station  has  11.000,000  poods  of  turf  ready  which  should  be  used, 
because  during  the  winter  time  it  will  become  moiatened  and  will 
deteriorate.  Thereupon  M.  Chelnokoff  stated  that  the  queation  of 
prohibiting  the  admiaaion  of  the  current  was  already  6nally 
decided  by  the  Town  Council,  and  he  was  powerless  himself  to  Vary 
the  decision.  The  Minister  of  Trade  agreed  with  this  view  of  the 
Governor,  and  said  he  would  address  the  Moscow  Town  Connoil  in 
a  special  communication  asking  it  to  vary  the  decree. 
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THE    ELECTRICAL    TRADE   POSITION 
IN    CHINA. 


Mr.  W.  G.  L.  Riddlb  began  bis  address  to  the  Birmirigham 
and  District  Electric  Club  on  October  '23rd  by  thanking  mem- 
bers for  their  cable,  received  at  Shanghai  on  New  Year's  Eve, 
informing  him  of  his  election  to  the  presidential  chair.  He 
took  as  the  theme  of  his  addiess  his  visit  to  the  Far  East. 
The  majority  of  his  time  in  China  was  spent  iu  Shanghai, 
which  was  the  foremost  commercial,  industrial,  and  shipping 
centre  of  Asia.  Shanghai  had  every  cause  to  be  proud  of  its 
progress  as  shown  by  the  marked  improvement  in,  and  the 
gigantic  dimensions  of,  so  many  of  its  constructional  works, 
by  the  completion  of  its  electric  tramways  system,  its  elec- 
tricity supply  system,  and  the  various  railroads  which  con- 
nected practically  all  China  with  Europe.  In  addition  to 
these,  there  were" the  dockjards,  shipbuilding,  and  engineering 
firms,  all  of  which  indicated  progress  in  the  right  direction. 
There  were  24  different  nationalities  represented  in  the  one 
small  municipality — the  International  Settlement.  Mr.  Riddle 
went  on  to  refer  in  particular  to  the  Shanghai  electrical 
undertaking,  its  peculiar  position,  and  the  electrical  trade 
generally  in  China. 

•  He  said  that  Germans  were  the  greatest  competitors  in  the 
electrical  engineering  trade  in  China.  As  a  matter  of  fact, 
they  had  practically  ruined  the  Par  Eastern  business  by  the 
severe  cutting  of  prices.  Subsidised  by  their  Government, 
and  helped  by  their  bankers,  they  had  been  in  a  jKJsition  to 
secure  many  contracts  which,  in  the  natural  order  of  things, 
might  have  been  executed  in  Britain.  Since  the  outbreak  of 
hostilities,  neither  Britain  nor  Germany  had  been  able  to  take 
contracts,  and,  in  his  opinion,  after  the  war  was  over  Ger- 
many would  be  in  the  field  again  with  renewed  vigour. 
Before  he  left  China  in  April  last,  .■America  and  Japan  were 
securing  the  bulk  of  the  trade,  for  there  was  a  rapidly  grow- 
ing and  almost  hmitless  market,  and  an  equally  rapidly  grow- 
ing competition,  which  would  doubtless  be  augmented  by 
the  serious  efforts  of  the  Japanese  in  the  very  near  future. 
This  Eastern  nation  was  already  producing  very  creditable 
copies  of  the  best  European  and  American  practice,  and, 
although  their  present  production  was  insufficient  to  allow 
them  to  compete  with  advantage,  it  was  certain  that  time 
would  amend  this,  and  they  would  have  the  advantage  of  low 
freights  and  insurance,  and  also  of  quick  deliveries.  The 
British  merchants  in  China  did  not  receive  the  help  from  the 
British  manufacturers  that  was  desirable  to  secure  their  share 
of  the  trade.  Very  few  large  manufacturers  bad  their  own 
representatives  on  the  spot.  The  majority  of  them  employed — 
without  any  salary- — some  firm  of  merchants,  and  if  any 
help  was  required  by  the  merchants,  the  British  manufac- 
turer would  not  give  the  desired  help;  hence,  the  success  of 
the  Germans. 

Mr.  Riddle  said  that  he  visited  a  Chinese  city  some  1,000 
miles  from  Shanghai  (600  miles  by  steamer  and  400  by  rail). 
In  that  city  one  was  in  China  proper.  Tliere  was  not  such 
a  thing  as  a  European  building,  and  even  if  one  stood  in  the 
street  for  a  few  seconds  a  crowd  collected.  He  secured  the 
best  roorn  in  the  best  Chinese  hotel — save  the  mark  !  In  this 
country  it  would  have  been  termed  a  shed.  Let  them  picture 
to  themselves  a  room  with  a  European  bedstead,  a  very  small 
table  and  washstand.  and  with  a  charcoal  fire  in  the  centre. 
This  was  his  abode  for  a  fortnight,  but  there  was  a  ray  of 
light  in  this  miserable  shanty ;  it  was  lighted  by  a  metal 
filament  lamp  !  Current  was  supplied  from  sunset  to  sunrise 
by  the  Electric  Light  Co.,  who  had  .some  of  the  best  machin- 
ery that  English  makers  could  supply.  Such  English  makers 
had  been  paid  every  penny  for  their  machines,  but  the  mer- 
chants who  had  secured  the  bu.sinees  had  not,  hence  his  visit. 
In  the  same  city  a  flour  mill  had  been  running  for,  say,  twelve 
months.  This,  again,  had  been  supplied  by  a  good  British 
firm;  and,  although  they  had  been  paid  for  their  machinen'. 
the  merchants   who  secured  the   business  had   not.     In  thi.<i 

.  case  the  Chinese  could  not  secure  the  requisite  amount  of 
flour  which  the  makers  guaranteed,  but  the  merch.mts  received 
no  help  from  the  British  manufacturers.  They  might  a.<;k  him, 
what  about  the  future  in  China  for  British  goods?  "ITie 
answer  was  beyond  him.  If  ever  the  time  did  arrive  when 
British  manufacturers  were  in  urgent  need  of  order.s — and  they 
might  live  to  see  the  d.iy— their  tactics  would  have  to  bo 
change<l  if  they  wanted  to  fight  against  Continental  competi- 
tion. The  British  Goveniinent  might  have  to  help  them,  but 
certainly  something  would  liave  to  be  done.  "  For  meanness 
in  the  furtherance  of  British  trade  in  the  Far  East,  commend 
me  to  the  British  manufacturers  I  " 

Mr.  Riddle  proceeded  to  make  some  .'niggcstions  to  British 
manufacturers  who  proposed  in  the  future  to  secure  some  of 
the  Chinese  business.  Vast  fipix>rtnnities  had  lieen,  and  were 
still  being,  lost  owing  to  the  rcluctiince  displayed  by  manu- 
facturers in  appointing  engineer  representatives  in  the  more 
important  centres  of  China.  Salesmen  only  were  not  required. 
Take  a  gf>od  firm  of  electricjil  mnnufactnrers  who  desired  to 
open  out  in  China  :  thev  shouhl  send  out  a  sinnrt  young  man 
whr>  had  been  through  their  sliops.  and  knew  their  machines, 
80  that  when  orders  were  secured  and  the  goods  delivere<l  this 
repre«entntive  could  see  that  the  tnnchines  were  ere<'t<-d  pro- 
perly, or  could  advise  the  Chinese  on  any  t<>ehnicnl  point 
nocewwry.  Salesmen  who  were  not  engineers  only  helped  to 
retard  British  business  in   the  For  East.     As  nn   instance  of 


this,  ho  cited  the  case  of  one  of  our  largest  and  most  powerful 
manufacturera  of  electrical  machinery  whose  representation 
in  the  moat  important  industrial  and  commercial  city  of  Cen- 
tral China  was,  until  recently,  entrusted  to  a  firm  of  general 
importers  who  were  nothing  it  not  non-technical.  Indeed,  the 
city  in  question  was  until  recently  entirely  without  technical 
representation  of  British  electrical  manufacturers.  As  against 
this,  it  should  be  noted  that  the  leading  German  electrical  houses 
supported  no  less  than  five  responsible  advismg  engineers,  and 
maintained  heavy  stocks  of  electrical  gear  and  supphes  in  that 
city.  He  was  ready  to  admit  that,  having  in  mind  the  amount 
of  business  done,  these  firms  could  have  shown  little,  if  any, 
profit  after  payment  of  the  heavy  overhead  charges  thus  in- 
curred, and  it  was  also  reasonable  to  suppose  that  the  Govern- 
ment subsidies  had  assisted  Continental  firms  to  survive  these 
heavy  initial  expenditures.  In  this  connection,  it  would  appear 
that,  granted  that  any  Government  considered  that  a  venture 
was  worthy  of  subsidies,  it  was  reasonable  to  suppose  that 
the  said  Government  was  not  actuated  by  philanthropic 
motives,  but  rather  by  a  desire  to  eventually  participate  in 
the  resultant  success  of  that  venture,  such  participation  in ' 
this  case  taking  the  form  of  increased  export  duties  and  the 
many  other  obvious  advantages  of  increased  trade.  Neverthe- 
less, the  fact  remained  that  they  had  thus  introduced  a  serious 
element  of  competition  which  reacted  to  the  disadvantage  of 
the  British  manufacturers,  and  which  would,  in  a  great 
measure,  be  met  by  the  more  liberal  introduction  of  technical 
repre^ntations. 

It  might  be  presumptious,  or  even  precocious,  on  his  part 
to  comment  upon  the  apparent  policy  of  British  firms  seeking 
Eastern  markets,  as  he  had  known  them.  A  friend  of  his 
in  Shanghai  (an  Englishman)  had  upon  innumerable  occa- 
sions had  to  recommend  the  purchase  of  electrical  gear  from 
Continental  houses  because  of  the  advantage  of  their  quota- 
tions as  compare<l  with  those  of  British  firms.  It  might  be 
argued  that  sacrifice  to  cost  was  made  at  the  expense  of 
quality.  In  reply  to  this,  he  would  point  out  that,  as  his 
friend  was  responsible  for  the  subsequent  efficient  operation 
of  the  gear  in  question,  he  would  obviously  err  upon  the  side 
of  recommending  quality  even  at  slightly  enhanced  prices. 
His  friend  cited  instances  almost  without  limit  where  British 
firms  had  placed  goods  upon  the  Eastern  market  at  prices 
150  per  cent,  in  advance  of  their  own  home  quotations,  and 
had  expressed  sentiments  of  outraged  patriotism  when  their 
less  ambitious  Continental  contemporaries  secured  the  con- 
tracts. Prospective  buyers'  positions  in  China  were  the  same 
as  elsewhere.  It  was  their  obvious  duty  to  obtain  the 
best  goods  at  the  best  price,  irrespective  of  sentiments.  Hence 
the  amount  of  Continental  apparatus  which  was  being  im- 
ported, and  hence  the  wails  which  emanated  from  the  British 
importers. 

He  had  recently  been  told  by  a  British  representative  that 
his  firm  were  securing  a  fair  profit,  that  their  home  works 
were  fully  occupied,  and,  because  of  this,  they  did  not  feel 
called  upon  to  cut  prices  and  seriously  compete  with  the 
Continental  houses.  This  representative  spoke  in  the  present 
tense.  This  appealed  to  the  speaker  as  being  a  very  typical 
attitude  of  British  complacency  in  the  face  of  an  impending 
struggle  for  ver>'  existence. 

He  took  this  opportunity  of  informing  the  manufacturers 
that  the  greater  proportion  of  apparatus  exported  to  the  Far 
Eastern  market  would  be  operated  by  a  class  of  native  to 
whom  common-sense,  as  generally  accepted,  was  an  unknown 
quality ;  to  whom  brute  force  and  ignorance  were  thoroughly 
understoo<l ;  and  to  whom  brass  or  copper  in  any  form  was  an 
accepted  currency.  With  this  in  view,  gear  should  be  robust, 
fool-pro<if,  and  without  any  unsecured  brasswork  which  i)er- 
formed  an  essential  function.  He  recalled  the  case  of  a  con- 
signment (if  excellent  one-phase  and  three-phase  motors  which 
were  bought  for  hiring  purix>.'^s,  and  were  constantly  identi- 
fied with  bearing  troubles  owing  to  the  fact  that  unsecured 
brass  cap^  were  provided  for  the  oil  wells  and  that  brass  oil- 
level  indicators  were  provided.  These,  were  at  once  con- 
verted into  currency,  and  the  oil  became  a  thing  of  memory 
only.  Hence  the  constant  annoyance  of  bearing  failures, 
which  were  dealt  witli  by  the  scrapping  of  the  brass  and  the 
substitution  of  iron  fittings.  Circuit-breakers  and  other 
switchgear  .sliould  also  be  devoid  of  brass  fittings  which  did 
not  carry  current  (and  thus  their  own  protection)  for  similar 
reasons  to  thase  given  above.  Considerable  trouble  was 
experience<l  owing  to  the  repeated  thefts  of  heavy  bniss  dash- 
pots  from  the  trip  gear  of  a  well-known  make  of  circuit- 
breaker.  In  this  case  the  dash-pots  could  as  easily  have  been 
incorporated  into  the  casting  of  the  switch  and  thus  have 
been  invisible,  and  also  free  from  exivrimental  re-setting  of 
the  tripping  values  as  carried  out  by  the  most  inqui.sitive  and 
infornuition-seeking  natives  known  to  man.  Tlie.s<>.  at  first 
sight,  might  appear  to  be  petty  iiiatt<^rs.  but  it  would  readily 
be  l)elieved  that  they  had  an  important  bearing  ui>on  the 
reputation  of  the  apparatus  concerned.  .Another  excellent 
single-phase  motor  was  Ruppli<xl  with  an  oil-ininier.vd  multi- 
contact  switch  controlling  the  starting  ojierations  of  cutting 
out  the  starting  windings  and  also,  by  steps,  the  rot<ir  resist- 
anc^.  Not  Iwing  provided  with  a  positive  "on"  and  "  olT " 
mechanism,  it  was  possible  to  leave  the  contmller  in  int<>r- 
me<liate  positions  and  thus  obtain  viiriiible  spe<'ils  at  the 
expen.se  of  efficiency  an<l  the  iiltimiito  burning  out  <if  the  rotor 
resistance,  which  was  not  sufficienlly  liberal  in  se<'tion  to 
carry  the  mtor  current  for  more  than  a  few  minutes.  Not- 
wittistanding  incessant  warnings  to  consumers,  heavy  loss  and 
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expenditure  were'involved  in  effecting  the  repairs  thus  rendered 
necessary,  and  that  particular  maker's  reputation  suffered  in 
consequence,  merely  owing  to  lack  of  attention  to  essential 
practical  detail. 

Further,  it  must  be  home  in  mind  that  in  Central  and 
Southern  China  the  atmospheric  conditions  veie  extremely 
severe  during  four  months  of  each  year,  when  shade  tem- 
peratures of  106  deg.  P.  were  the  rule  and  humidity  w'as  at 
saturation  point.  In  consequence,  the  general  experience  was 
that  a  motor  able  to  sustain  a  20  jxir  cent,  overload  during 
the  co(">l  months  would  quickly  attain  a  dangerous  temperature 
on  full  load  only  during  the  hot  sea.son.  In  view  of  this,  it 
was  advisable  to  provide  efficient  draught-inducing  devices 
and  liberal  core-ventilating  arrangements. 

Owing  to  native  characteristics,  the  speaker  considered  that 
wound-rotor  motors  used  in  conjunction  with  liquid  starters 
■were  to  be  preferred  to  squirrel-cage  machines,  notwithstanding 
the  slightly  lower  cost  and  higher  frequency  of  the  latter  type. 
Given  a  geared-down  slow  motion  liquid  starter  one  had  a 
robust  and  fool-proof  combination  possessing  a  good  starting 
torque  and  not  requiring  skille<l  manipulation  or  heavy  .start- 
ing currents.  If  auto-transformers  were  utilised  in  conjunc- 
tion with  squirrel-cage  motors,  it  was  essential  that  they 
should  be  fitted  with  mechanism  which  did  not  allow  the 
switch  to  be  left  in  the  starting  position,  so  avoiding  the 
trouble  previously  mentioned  in  connection  with  single-phase 
motors. 

With  a.  view  to  reducing  freight  charges,  slide  rails  could 
be  cheaply  cast  by  native  firms  in  China  to  standard  patterns. 
The  common  practice  of  supplying  motors  with  pulleys  already 
fitted  was  to  be  deprecated,  inasmuch  that  driven  shaft' speeds 
were  a  variable  quantity,  and,  the  motor  pulley  being  gener- 
ally smaller  than  the  shaft  pulley,  it  was  better  economy  to 
effect  the  necessary  changes  to  this  rather  than  to  the  larger 
and  more  expensive  shaft  pulley.  Finally,  he  urged  upon  manu- 
facturers the  desirability  of  duplicating  name-plates  and  all 
plates  giving  information  relative  to  capacity,  voltage,  etc., 
in  Chinese  characters,  both  for  the  purpose  of  ensuring  proper 
use  of  the  apparatus  and  also  with  a  view  to  the  advertise- 
ment gained  by  familiarising  their  names  to  users  of  their 
gear.  A  trade  rnark,  or  "chop"  as  it  was  known,  carried  a 
great  deal  of  weight  in  China. 


DIESEL    ENGINE    USERS'    ASSOCIATION. 


Lubrication  of  Diesel  Engines. 

The  October  meeting  of  the  Association  was  held  recently  at 
the  Institution  of  Electrical  Engineers;  several  engineers 
having  control  of  Diesel  engine  plants  in  Great  Britain  and 
abroad  were  elected  members  of  the  Association,  and  the 
membership  now  includes  engineers  connected  with  Diesel 
plants  in  such  distant  parts  at  Oudtshoorn  (South  Africa), 
Normanby  (New  Zealand),  Delhi,  and  Colombo. 

After  reporting  the  progress  made  with  the  scheme  for 
insurance  at  Lloyds  against  breakdown  of  Diesel  engines,  and 
in  connection  with  the  Association's  efforts  to  obtain  better 
terms  from  the  Inland  Revenue  authorities  for  a  reduction  in 
regard  to  depreciation  on  the  assessment  of  Diesel  engine 
plant  for  income-tax,  the  discussion  on  the  question  of  lubri- 
cation of  Diesel  engines  was  resumed. 

Mr.  C.  O.  Milton  (Maidenhead)  observed  that  much  benefit 
had  already  accrued  to  several  of  the  Diesel  engine  installa- 
tions as  a  result  of  the  circulation  of  data  and  particulars 
furnished  by  members  of  the  Association.  A  careful  considera- 
tion of  the  results  obtained  on  various  plants  seemed  to  show 
that  the  consumption  of  lubricating  oil  on  any  particular 
engine  was  practically  independent  of  the  load  at  which  it 
worked.  He  admitted  that  the  consumption  of  lubricating  oil 
must  necessarily  be  somewhat  higher  when  the  engine  was 
working  on  a  heavier  load,  and,  consequently,  at  a  higher 
temperature;  but  his  point  was  that  the  lubrication  arrange- 
ments had  to  be  generally  set  slightly  on  the  liberal  side,  so 
as  to  suffice  for  such  times  as  the  engine  might  be  called  upon 
to  do  a  heavy  load,  and  that  the  increase  in  consumption  of 
oil  at  the  heavier  load  was  comparatively  negligible.  He. 
therefore,  arrived  at  the  conclusion  that  a  reasonable  basis 
for  comparison  in  the  con.sumption  of  lubricating  oil  on  various 
pie.sel  engine  plants  might  be  obtained  by  working  this  out 
in  figures  of  gallons  per  b.h.p.,  per  hour,  taking  for  this  pur- 
pose the  maximum  b.h.p.  of  which  an  engine  was  capable. 
Tests  on  the  consumption  of  lubricating  oil,  to  be  of  any 
value,  must  necessarily  be  taken  over  a  long  period  of  actual 
working,  and  in  this  connection  he  referred  to  the  great 
importance  of  adopting  the  best  means  of  filtering  or  treating 
the  oil  recovered  for  re-use. 

Mr.  P.  H.  Smith,  who  had  been  invited  to  attend  the  meet- 
ing, al.v)  laid  stress  on  the  great  importance  of  dealing  with 
the  used  oil  by  the  best  method,  and  considered  that  the  low 
lubricating  costs  which  had  been  arrived  at  on  certain  Diesel 
engine  installations  were  to  be  attributed  chiefly  to  the  adop- 
tion of  good  methods  of  treating  the  oil. 

Mr.  E.  W.  Ltle  (Hoffmann  Manufacturing  Co.)  was  of 
opinion  that  the  filtered  oil  should  be  allowed  to  stand  for 
some  considerable  time  before  being  taken  for  re-use,  and  that 
84  a  rule  about  10  per  cent,  of  new  oil  should  he  ftdded  to 


vivify  it.  The  necessity  of  keeping  a  good  body  in  the  oil 
was  of  imixirtanco  to  prevent  undue  wear  and  tear  on  the 
bearings.  He  discussed  the  varying  practice  on  different 
installations  in  connection  with  the  removal  of  the  carbon 
deposit  from  the  top  of  the  piston  and  from  the  rings,  as  affect* 
ing  the  question  of  efficient  lubrication  of  the  cylinder. 

Mr.  G.  Porter  (Worthing)  gave  s^mie  figures  of  compara- 
tive te.sts  which  he  had  had  carried  out  on  new  oil  and  on  oi' 
after  use  in  his  Diesel  engines,  and  filtered  or  treated,  whicL 
showed  that  the  deterioration  in  its  quality  after  a  consider- 
able amount  of  use  was  not  very  appreciable. 

In  the  further  discussion  which  followed  it  was  generally 
agreed  that  the  feeding  of  the  lubricating  oil  to  a  Diesel 
engine  coidd  not  in  practice  be  regulated  in  accordance  with 
the  variations  in  load. 

Mr.  C.  Gould  (Letchworth)  stated  that  he  found  that  the 
consumption  or  destruction  of  oil  increased  considerably  after 
the  engine  had  been  running  for  a  long  continuous  period, 

Mr.  Dixon's  experience  (Leatherhead)  showed  that  the  worn 
condition  of  liners  resulte<l  in  a  very  definite  increase  in  the 
consumption  of  lubricating  oil,  as  well  as  in  that  of  the  fuel 
oil. 

The  next  meeting  of  the  Association  w-ill  be  held  on  Nov- 
ember 24th,  when  the  subject  of  "Cracked  Pistons"  is  to  be 
further  discussed.  Information  and  particulars  concerning 
the  Association  can  be  obtained  from  the  Acting  Hon.  Secre- 
tary, Mr.  Percy  Still,  19,  Cadogan  Gardens,  London,  S.W, 


CORRESPONDENCE. 


Letter i  received  by  us  after  5  P.M.  ON  Titesdat  cannot  appear  until 
the  following  week.  Correspondents  should  forward  their  commv/ni- 
cations  at  the  earliest  possible  moment.  No  letter  can  be  published 
unless  ux  have  the  writer's  name  and  address  in  our  possusion. 


British  Mannfactnrers  Criticised. 

I  feel  in  penning  the  following  that  I  am  echoing  the  opinion 
of  many  other  traders  in  the  Colonies. 

During  these  times  one  ib  frequently  reminded  of  his  duty  to  his 
King  and  country  by  the  many  reBolutions  passed  by  Chambers  of 
Commerce,  Trade  Associations,  Societies  and  others,  hence  the 
feeling  of  patriotism  goes  without  saying  ;  nevertheless,  upon 
aftertiiought  and  experience  one  is  reminded  of  the  sacrifice 
incurred  by  bo  doing. 

To  mention  our  own  experience,  which  Is  the  rule  rather  thim 
the  exception,  will  give  English  manufacturers,  the  British  Govern- 
ment, and  others  an  idea  of  how  we  have  to  strain  occasionally  to 
make  ends  meet. 

One  of  onr  principals  has  for  some  time  been  asking  us  to  push 
for  buBiness  in  his  line,  and  after  strenuous  efforts  we  succeeded  in 
pulling  off  some  orders,  which  were,  in  due  course,  forwarded,  but 
although  nine  months  have  elapsed  the  goods  have  not  yet  been 
shipped  ! 

Another  of  our  principals,  for  whom  we  have  worked  hard  and 
succeeded  in  securing  some  thousands  of  pounds'  worth  of  trade, 
up  to  a  week  or  two  ago  was  requesting  orders,  and  now 
informs  us  that  not  one  of  them  has  been  dispatched,  although 
some  are  six  months  in  hand  ! 

Over  16  months  ago  we  placed  a  12  months'  contract  with 
another  manufacturer,  who  is  still  seeking  trade,  but  who  has,  bo 
far,  only  shipped  one  small  consignment. 

Yet  another  took  onr  nrder  for  plant  in  October  last  year  for 
delivery  f.o.b.  London  within  12  weeks,  and  the  plant  has  not  left 
the  works  to  date — and  I  might  give  many  other  instances. 

Now  munitions  and  other  pressing  work  which  must  take  first 
place  probably  interferes  with  factories,  but  why  should  we  be 
asked  for  orders  when  there  is  apparently  not  the  slightest  chance 
of  their  being  executed  7  We  have  two  hundred  and  sixty-four 
(264)  orders  which  have  been  over  six  months  in  British  manufac- 
turers' hands  and  are  not  yet  dispatched,  which  is  beyond  a  joke. 

One  firm  who  have  had  several  orders  from  us  for  an  important 
part  of  the  installations  of  six  different  plants,  which  will  be  unable 
to  give  light  and  power  to  their  many  clients,  have  just  informed  us, 
although  the  orders  have  been  in  many  cases  many  months  in 
hand,  and  they  are  still  quoting  for  business,  that  the  materials 
for  our  orders  have  been  acquired  for  munitions  and  cannot  be 
dispatched,  and  as  we  cannot  purchase  elsewhere,  and  have 
deposited  some  hundreds  of  pounds  as  security  for  due  fulfilment  of 
contracts,  and  many  other  sub-contractors  have  probably  done  the 
same,  one  can  imagine  how  far-reaching  wUl  be  the  efFecte. 

Penalties  are  likely  to  be  enforced — in  fact,  in  almost  all  cases 
are  threatened — such  as  forfeiture  of  deposit,  or  buying  in  against 
us  and  charging  us  with  the  difference  in  price,  which  is  invariably 
higher. 

If  substitutes  cannot  be  got  for  onr  material,  the  other  sub- 
contractors for  the  balance  of  the  plant  cannot  get  their  test  and 
maintenance  certificates  and  progress  payments,  and  almost  every- 
body concerned  is  much  inconvenienced  and  out  of  pocket — possibly 
ercppt  the  British  manufacturer. 

The  loss  of  prentige,  interest,  profit  and  trade  by  the  Colonial  house 
is  no  small  item,  and  as  a  result  of  this,  in  order  to  exist  the  oonoern 
has  to  find  another  market,  hence  the  gain  of  such  countries  as 
America  and  Japan,  &c.,  as  is  evidenced  by  the  enormous  influx  of 
U.S.A.  motor-cars  into  England,  Australia  and  elsewhere,  because 
of  the  inability  of  the  British  mannfaoturer  to  supply, 
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We  have  the  consolation,  however,  that  we  have  done  our  duty 
to  the  Mother  Country,  and  hope  that  the  goods  we  have  lost  have 
accounted  for  more  of  the  enemy. 

We  are  afraid  that  when  the  war  is  over  it  will  be  a  tough  pro- 
position to  dislodge  the  foreign  trade,  which,  unfortunately,  in 
many  lines  is  fast  getting  a  hold  in  British  lands. 

We  think  that  if  British  maunfaoturers  were  to  look  at  it  from 
our  point  of  view  a  little  more,  and  not  seek  and  accept  business 
that  they  cannot  hope  to  carry  out,  and  were  to  release  us  for  the 
time  being  from  agreements,  they  would  earn  the  appreciation  of 
their  representatives,  who  have  to  earn  a  living  as  best  they  can 
just  now,  and  do  not  wish  to  make  their  lot  any  more  difCcult  by 
any  means. 

I  am,  however,  sure  that  it  is  the  wish  of  all  importers  to 
support  British  industries,  and  that  they  will  to  the  best  of 
their  ability  keep  trade  within  the  Empire,  but,  at  the  same 
time,  they  desire  reciprocity. 

JEqno  animo. 

AuBtr&lia,  SepfemlerWi,  191."i 


The  A.E.G.  Meeting. 

I  -have  read  with  much  interest  the  recent  correspondence  in 
regard  to  the  Electrical  Co.,  Ltd.,  of  Charing  Cross  Road,  which  is, 
of  course,  nothing  more  or  less  than  a  branch  house  of  the  A.E.G. , 
of  Berlin.  I  am  amazed  at  the  apathy  with  which  the  matter  is 
generally  regarded,  alike  by  the  electrical  trade  in  general  and  the 
otherwise  excellent  technical  Press  which  represents  it.  I  allude, 
of  course,  to  the  whole  question  of  German  trading  houses,  but  the 
case  of  the  Electrical  Co.,  Ltd.,  will  serve  as  a  good  example. 

The  apparent  apathy  of  the  trade  can  no  doubt  be  better  under- 
stood when  it  is  remembered  that  nearly  all  the  larger  or  important 
manafactaring  c 'noerns  are  "  tainted  "  in  a  greater  or  les^  degree 
by  German  infloence  in  fome  shape  or  form,  so  that  although 
many  of  them  would  wii-h  to  enter  the  lifts  and  voice  their 
British  and  patriotic  views,  the  "  subtle  irflaence  "  warns  them 
to  "  go  slow,"  and  they  must  perforce  remain  silent. 

The  technical  Press  cannot  be  said  to  be  "  tainted  "  in  the  same 
manner  as  the  trading  part  of  the  profession,  but,  nevertheless, 
the  "subtle  influence"  is  there  all  the  same,  and  it  warns  the 
editor  to  be  careful  not  to  take  too  outspoken  a  view  of  the 
matter,  but  content  himself  with  exercising  a  benevolent  neutrality. 
He,  therefore,  confines  himself  to  allowing  those  patriotic  readers 
who  choose  to  have  full  run  of  his  "  Correspondence  "  columns. 

The  correspondence,  which  started  in  a  most  promising  form, 
has  practically  fizzled  out,  whereas  a  sympathetic  leading  article 
or  two  from  your  pen  would  have  encouraged  the  opeuing-up  of 
the  whole  subject,  with  the  result  that  the  electrical  trade  and 
profession  would  have  been  able  to  gauge  the  danger.  That  there 
is  a  real  danger  ahead  I  am  convinced,  and  this  quite  apart  from 
the  patriotic  or  sentimental  side  of  the  question. 

It  is  not  too  late  to  tackle  the  problem  in  earnest.  Let  us 
consider  what  is  going  to  happen  in  the  most  favonrable  circum- 
stances. 

At  the  successful  conclusion  of  the  war,  Germany  will,  from  a 
manufacturing  point  of  view,  be  very  much  in  the  position  she 
was,  say,  25  years  ago,  the  only  difference  being  that  from  the 
jKjint  of  view  of  machinery  and  labour  she  will  be  very  much  up- 
to-date.  Labour  will  be  at  a  very  minimum  of  cost,  and  in  order 
to  make  up  leeway  the  manufacturer  will  be  prepared  to  make 
great  sacrifices.  Dumping  will  commence  in  earnest,  and  with 
our  labour  market  as  it  is,  and  undoubtedly  will  be,  every  circnm- 
gtance  will  be  favourable. 

Such  concerns  as  the  Electrical  Co.  will  act  as  admirable  dis- 
tributing centres,  and  having  been  kept  "  warm  "  will  be  able  to 
commence  operations  wi'hout  any  preliminary  troubles.  It  will 
be  too  mnch  to  expect  the  purchasing  section  of  the  industry  to 
resist  the  cheap  prices.  With  a  few  notable  exceptions,  electrical 
contractors  are  without  backbone,  and  they  have  so  little  inde- 
pendence that  they  will  readily  %uoonmb.  As  to  Municipal  Elec- 
trical Committees,  the  case  with  them  is  already  such  a  scandal 
that  it  does  not  need  any  labouring  on  my  part. 

The  matter  is  one  which  should,  at  the  outset,  have  been  tackled 
by  the  technical  Press  as  a  whole  in  connection  with  the  various 
Institutions,  trade  associations,  &c.  1  am  surprised  that  a  matter 
BO  vitally  affecting  the  B  E.A.M.A.  and  the  E.CA.  should  have 
been  regarded  by  them  with  so  much  apathy.  I  am,  however, 
informed  that  it  is  as  much  as  either's  existence  is  worth  to  inter- 
fere with  or  tackle  the  subject.  If  my  informant  is  correct,  the 
inference  is  obvious.  At  what  a  pass  has  the  industry  arrived  ' 
To  expect  the  assistance  or  co-operation  of  the  Institution  in  such 
a  purely  trade  matter  would  be  obviously  childish. 

As  to  the  staffs  who  arc  running  these  concerns,  it  is  difficult  to 
believe  they  are  British.  Let  them  read  of  Edith  Cavell,  and 
thank  Heaven  they  are  serving  such  masters.  If  they  think  that 
they  are  saving  up  a  good  jib  for  themselves,  let  them  not  be 
deceived.  Their  German  masters,  on  their  return,  knowing  that 
these  pariahs  will  never  get  a  decent  job  in  any  respectable  firm, 
will  take  advantage,  and  their  treatment  of  them  will  hn  a  satis- 
factory punishment.  For  the  present  they  should  bo  regarded  as 
outcasts,  and  should  be  expelled  from  any  society  they  may  be 
members  of,  and  generally  ostracised. 

I  would  also  warn  the  purchaaing  srction  of  your  readkri  against 
the  neutral  g«rae  which  is  now  being  played  to  generally.  Only  a 
fraction  of  the  goods  reputed  to  bo  of  the  particular  neutral 
country  could  popsibly  have  been  made  in  that  country.  This  is 
common  knowledge  in  the  particular  neutral  countries  from  which 
the  goods  uome.  These  remarks  apply  to  every  neutral  country 
that  iisnndingnsgoods.  Thnrois  asimplemethod  by  whichthehayer 
can  satlifv  himself  as  to  the  genainenesii  pf  the  country  of  origin. 


He  should  insist  in  every  case  that  a  descriptive  invoice  be  fur- 
nished with  the  goods,  stating  explicitly  that  the  manufacturer  and 
the  seller  both  guarantee  that  every  portion  of  the  article,  whether 
in  a  finished  or  raw  state,  emanates  from  bis  country  or  some 
other  neutral  or  friendly  country,  and  that  he  guarantees  that  no 
part,  finished  or  raw,  emanates  from  an  enemy  country.  If  there 
be  any  hesitation  on  the  part  of  the  manufacturer  or  seller  to  give 
this  guarantee,  then  the  buyer  may  be  fairly  certain  that  the  goods 
are  of  questionable  origin. 

I  may  very  properly  conclude  this  letter  by  remarking  that  I, 
personally,  have  no  axe  to  grind.  I  am  not  interested  from  a 
personal  point  of  view  whether  the  enemy  sends  electrical  goods 
to  this  country  or  not,  now  or  hereafter.  I  neither  buy  German 
goods,  nor  is  there  any  necessity  for  my  selling  to  them,  and  from 
the  commercial  point  of  view  I  am  quite  unaffected. 

Antl-Hiimbng. 

[So  far  as  our  correspondent's  reference  to  the  technical  Press  is 
concerned,  we  think  that  we  can  leave  it  to  those  of  our  readers 
who  have  consistently  read  our  war  articles  to  judge  as  to  their 
"outspoken"  character.  With  regard  to  the  "subtle  influence' 
which  "  Anti-Humbug  "  wrongly  imagines  to  be  constantly  hanging 
over  the  heads  of  editors,  those  who  have  made  a  study  of  our 
advertisement  pages  will  have  observed  that  since  the  outbreak  of 
war  a  large  number  of  advertisers  have  been  eliminated  from  onr 
pages.  We  think  that  we  have  made  it  pretty  clear  that  it  is  our 
policy  to  admit  advertisements  only  from  those  with  whom  the 
Government  Regulations  declare  trading  to  he  legal — and  not 
always  from  these.— Eds.  E.R.] 


An  ImproTlsed  Lifting  Magnet. 

I  think  the  enclosfd  phot  graph  will  interest  you.  We  required  a 
tup  for  breaking  scrip  iron,  and  deoidtd  on  an  electrrmsgnet  for 
lifting  it,  the  tup  to  be  of  about  IJ  tons  weight,  and  2  ft.  6  in.  in 


diameter.  The  magnet  consists  of  a  piece  cut  from  a  scrap  crank- 
shaft, the  pole  faces  being  turned  hollow  spherical  to  embrace  the 
ball.  The  pole  section  is  about  32  eq.  in.  :  the  magnet  is  supplied 
with  6§  amperes,  D.t.,  at  110  volts, 

P.  H.  Broirne. 
H.H.  The  Nizam's  Mint, 

Hyderabad,  .September  SOl/i,  191.".. 


The  Institution  and  Alien  Enemy  Members. 

1  regret  that  I  have  to  aek  your  indulgence  to  insert  a  further 
letter  in  connection  with  the  exclusion  of  all  alien  enemies 
(naturalised  or  not)  from  the  Institution  of  Electrical  Engineers, 
but  having  heard  that  there  is  a  likelihood  of  members  not  wish- 
ing to  notify  the  Secretary  that  they  are  in  accord  with  such 
exclusion,  having  regard  to  the  fact  that  it  might  be  prejudicial 
to  their  business  I  now  solicit  the  help  of  your  paper  to  get 
assistance  from  all  Associations  numliering  amongst  their  members 
those  of  the  Institution  to  pass  resolutions  to  this  effect,  which  I 
understand  has  been  done  already  by  one  or  two  such  bodies.  I 
also  ask  that  the  hon.  secretjirics  of  the  Loc»l  Sections  (both  at 
homo  and  abroad),  will  fornially  pass  resolutions  to  this  effect. 

I  think  the  time  Imi  arisen  when  the  Institution  should  not  fail 
to  toke  the  lead  siven  it  by  the  Iron  and  Steel  Institute,  a  body 
quite  worthy  of  being  followed  in  this  respect. 

I  truKt  those  menihrrs  who  h«ve  not  yet  nent  in  their  namen  to 
the  Secretary  will  do  so,  or,  failing  thai,  show  their  approval  by 
refraining  to  attend  any  meetings  of  the  Institution,  either  in 
London  or  at  the  Local  S  lotions,  until  this  policy  has  been  adopted. 

nHobn-2W,,  1915.  ^♦n<'""  Knp''"'''-. 
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I  notice  in  your  issue  of  Ootober  15th  a  letter  from  "Station 
Engineer  "  respecting:  the  exclusion  of  all  members  of  the  Insti- 
tution of  Electrical  Engrineers  of  enemy  origin  (whether  naturalised 
or  not). 

If  we  are  believers  in  keeping  to  our  obligations,  and  in  not 
treating  these  in  the  manner  the  Qermans  do,  we  should  certainly 
honour  "scraps  of  paper"  in  the  form  of  naturalisation  papers, 
especially  when  these  have  been  preceded  by  the  denationalisation 
of  the  individual  in  his  native  country. 

Moreover,  apart  from  the  question  of  honour,  surely  those 
naturalised  British  subjects,  whose  social  and  business  interests 
are  bound  up  in  this  country,  are  entitled  to  be  treated  as  our- 
selves, as,  from  a  materialistic  point  of  view,  they  must  surely 
work  with  us  in  the  interests  of  this  country,  and  must,  therefore, 
be  "  for  PS."  In  any  event,  it  savours  too  much  of  German  methods 
to  suggest  expelling  all  members  of  enemy  origin,  irrespective  of 
their  pre-war  history. 

I  have  in  mind  a  man  with  whom  I  have  been  associated  for 
years — of  enemy  birth — who  was  known  for  years  before  the  war 
for  his  anti-German  views,  whose  ideals  are,  and  have  been,  British 
for  25  or  30  years,  whose  every  penny  is  in  this  country,  whose 
children  hardly  speak  a  word  of  G  erman,  whose  honour  I  can  vouch 
for  ;  and  yet  such  a  man,  because  of  the  accident  of  his  birth, 
must  be  hounded  out  of  our  institutions,  &c!. 

If,  however,  the  majority  of  the  members  of  the  Institution 
should  decide  for  some  action,  at  least  let  them  arrange  that  each 
case  shall  be  treated  on  its  merits. 

Octoher  26ifi,  1015.  A.M.I.E.E. 


BUSINESS   NOTES. 


Electric  Heating. 

Now  that  electric  heating  is  becoming  more  and  more  universal 
throughout  the  country,  one  is  surprised  to  find  a  supply  authority 
going  out  of  its  way  to  retard  the  progress  of  the  above,  which 
to  us  electrical  engineers  can  be  proved  to  be  a  remunerative  load. 
The  effects  of  this  policy  must  be  felt  by  the  local  contractors,  and 
by  the  wholesale  suppliers  and  manufacturers,  with  the  result  that 
it  is  almost  Impossible  tcr  canvass  and  educate  the  consumers  to 
the  uses  and  superiority  of  electricity  as  a  domestic  asset. 

The  writer  himself  is  convinced,  now  that  coal  is  at  such  a  high 
price,  and  the  gas  authorities  intend  to  raise  their  prices  still 
more  per  1,000  cubic  feet  to  the  consumers,  that  electricity  even  at 
•2d.  per  unit,  can  make  it  worth  while  for  the  ordinary  consumer 
to  install  an  electric  fire.  In  Chiswick  the  consumer  is  not  encour- 
aged to  lay  out  any  money,  on  what  some  people  call  necessities, 
in  fact  assets  to  supply  authorities.  We  are  supposed  to  be  poor 
men,  afraid  to  spend  half  a  crown,  yet  the  writer  has  willingly 
spent  a  few  half  crowns,  knowing  that  he  will  save  a  certain 
amount,  that  will  repay  his  outlay. 

Perhaps  others  readers  will  help  to  take  this  matter  up,  and 
ensure  a  sufficient  cooperation  between  consumer  and  supplier ; 
BO  that  other  consumers  will  be  able  to  save  their  half  crowns,  and 
indirectly  promote  the  business  interests  between  manufacturer 
and  contractor,  as  well  as  between  the  contractor  and  the  con- 
sumer. 

I  give  the  above  information  for  what  it  is  worth,  and  have 
much  pleasure  in  enclosing  my  card. 

Wholesale  Supplier. 

October  26fh,  1915. 


LEGAL. 


Dealings  in  Marcoki  Shares. 
The  hearing  of  the  plaintiff's  appeal  in  Segar  c.  Isaacs  was  con- 
tinued, and  on  Friday  last  Mr.  Leslie  Scott,  K.C.,  brought  to  a  close 
his  arguments,  which  had  lasted  nearly  four  days.  He  contended 
that  the  agreement  set  up  by  the  plaintiff  was  a  perfectly  proper 
compromise. 

Me.  Greek,  K.C,  opening  the  case  for  Mr.  Isaacs,  submitted 
that  the  ca«e  put  forward  for  the  plaintiff  was  a  perfectly  impos- 
sible one.  The  more  possible  view  was  that  there  was  no  agree- 
ment at  all,  but,  if  any  agreement  was  entered  into,  it  was  more 
from  threats  in  the  nature  of  blackmail.  In  either  case,  judgment 
was  properly  entered  for  the  defendant,  but  he  asked  the  Court  to 
find  that  the  blackmailing  was  unsuccessful,  and  that  the  contract 
was  never  made. 

At  the  conclusion  of  the  arguments,  which  had  extended  over 
seven  days,  their  Lordships  on  Ootober  26th  reserved  judgment. 


Harbison  i:  Ottlby  and  Others. 
A  SETTLEMENT  Was  announced  in  Mr.  Justice  Darling's  Court,  in 
the  King's  Bench  Division,  on  Monday,  in  this  special  jury  case, 
relating  to  an  agreement  for  the  purchase  of  a  secret  process  for 
the  manufacture  of  metallic  filaments  for  electric  lamps. 

When  an  application  in  the  case  wae  made  recently,  it  was  stated 
that  Mr.  Harrison  was  suing  Sir  John  Ottley  and  the  other  defend- 
ants for  alleged  breach  of  agreement,  and  that  their  principal 
defence  was  an  allegation  that  the  plaintiff  had  not  properly 
disclosed  the  process  for  the  purpose  of  a  test. 

Counsel  now  annonnoed  that  the  case  had  been  settled  on  terms 
that  would  be  endorsed  on  their  briefs,  with  a  Judge's  order,  if 
necessary. 


Catalojroes  and  Lists.— Messrs.  L.  Andrew  &  Co., 

Manoheiter. — Price  leifl-t  ot  "  Wrendal  "  metallic-filament  lamps 
and  "  Capella  "  carbon  filament  lamps. 

Edison  &  Swan  United  Electric  Lioht  Co.,  Ltd.,  Ponder's 
End. — -Ten-page  illustrated  list,  giving  particulars  and  prioea  of  a 
variety  of  accessories  for  electric  light  fittings,  including  ball 
fittings,  cord  grips,  caps,  ceiling  plates,  carriers,  glass  holders,  cord 
shorteners,  window  brackets,  &c. 

Me.ssrs.  Baxendale  ,t  Co.,  Ltd.,  Miller  Street,  Manchester.—' 
List  No.  51.0iri  contains  illustrated  descriptive  matter  and  prices  of 
electric  grillers  and  toasters,  electric  cookers,  various  electric  ovens, 
kettles,  food-warmers,  electric  fires,  and  other  cooking  and  heating 
apparatus. 

The  Jackson  Electric  Stove  Co.,  Ltd  ,  38,  Blandford  Street 
London,  W. — Sixteen-page  pocket  pamphlet,  giving  very  full  par- 
ticulars of  the  Jaokson  electric  fires.  The  closing  pages  contain 
illustrations  of  a  few  types  and  a  note  of  prices.  A  separate  folder 
tells  the  reader  "  How  to  Solve  a  Domestic  Problem,"  and  why  the 
electric  is  superior  to  the  gas  or  coal  fire. 

The  Titan  Packing  Co.,  Dunstable — Priced  cirqular  respect- 
ing their  compressed  jointing,  "Titanite." 

Osraiii  Painting  Books. — Originality  in  advertising  is 
a  rare  quality,  and  ic  is  exceptionally  difficult  to  attain  in  con- 
nection with  an  article  so-  long  and  so  variously  advertised  as  the 
electric  lamp.  But  the  General  Electric  Co.,  Ltd.,  of  67,  Queen 
Victoria  Street,  London,  E.C.,  has  tapped  a  really  novel  source 
of  interest  in  a  series  of  children's  painting  books.  Each  of  three 
books  has,  on  the  left-hand  pages,  a  coloured  drawing,  and  on 
the  corresponding  right-hand  pages  the  same  drawing  in  outline. 
The  pictures  illustrate  rhymes  which,  in  simple  fashion,  sing  the 
virtues  of  Oaram  lamps.  The  drawings  have  a  quaintness  which 
will  appeal  to  the  children  who  are  set  to  enjoy  the  pleasant  task 
of  colouring  them,  while  both  they  and  their  parents  will  receive 
a  happy  impression  of  the  Osram  lamp.  These  painting  books  are 
being  distributed  among  electric  light  consumers,  and  have  already 
proved  very  popular. 

Book  Notices. — Analyxl  and  Clicnf. — By  C.  H.  and 
N.  D.  Ridsdale.  Middlesbrough  :  Ridadale  &  Co.  Price  lis. — This 
is  a  collection  of  notes  on  chemical  and  physical  testing  for  the 
use  of  works  managers,  engineers,  &o.,  and  is,  we  should  think, 
unique  in  form  and  substance.  Its  aim  is  to  assist  analysts  and 
their  clients  to  understand  each  other  better,  and  to  help  the  latter 
to  utilise  the  information  obtainable  from  the  former.  It  is 
divided  into  three  sections,  dealing  respectively  with  questions 
aff-'oting  all  public  analysts,  qaestions  affecting  analysts  who  are 
technical  specialists,  and  the  testing  of  electrical  conductor  rails. 
Numerous  tables  are  provided,  with  forms  for  recording  analyses, 
sample  analyses  of  known  brands  of  materials,  kc,  as  well 
as  much  information  for  the  guidance  of  the  client.  We  are 
mainly  concerned  with  the  third  section,  in  which  for  the  first 
time,  we  believe,  a  quantity  of  data  has  been  accumulated  relating 
to  the  qaality,  &o.,  of  steel  conductor  rails,  a  matter  which  has 
become  of  considerable  importance  and  will  increase  in  importance. 
This  section  comprises  10  tables,  giving  the  resistances  of  rails 
expressed  as  "  times  copper,"  and  in  terms  of  ohms,  also  resistance 
conver-ion  tables  for  weight  and  volume  measurements,  tempera- 
ture effects,  reciprocals,  areas,  variations  of  density,  &c.  The 
amount  of  information  that  has  been  brought  together  in  con- 
nection with  what  at  first  sisiht  appears  to  be  a  subject  of  limited 
possibilities  is  quite  surprising,  and  we  should  think  that  the  book 
will  prove  very  useful  to  engineers  and  others  interested  in  the 
electrification  ot  railways. 

"  Rubber  Machinery."  By  H.  C.  Pearson,  editor  of  the  India- 
Bnhher  ]Vorlii.  New  York  :  India-Rubber  ^^\yrld.  Price  (in 
U.S.A.)  $6,  post  free, 

"  The  Practical  Design  of  Steel- Framed  Sheds."  By  Albert  S. 
Spencer.     London  :  Constable  &  Co.     Price  103.  6d.  net. 

Proceedings  of  the  American  Institute  of  Electrical  Engineers. 
Vol.  XXXIV,  Part  10.  October,  1915.  New  York  :  The  Institute. 
Price  Si  00. 

Bankruptcy     Proceedings.  —  J.    Tatlor    Peddie, 

mechanical  engineer,  London. — The  public  examination  of  this 
bankrupt  took  place  on  October  22nd.  According  to  the  Tim^s 
report,  debtor  stated,  in  reply  to  the  Assistant  Official  Receiver, 
that  he  was  born  in  Canada,  was  an  expert  rifle  shot,  patented  a 
wind-gauge  rifle  sight,  formed  in  1903  the  Peddie  Small  Arms  Cor- 
poration, Ltd.,  was  departmental  manager  to  the  B.S.A.  Co.,  Ltd., 
and  in  recent  years  had  turned  his  attention  to  obtaining  a  con- 
trolling interest  in  the  Consolidated  Diesel  Eagine  Manufacturers, 
Ltd.,  against  which  a  compulsory  winding-up  order  was  made  in 
1914.  debtor  losing  £2,700.  He  was  a  writer  on  economic  subjects, 
a  Fellow  ot  the  Statistical  Society,  and  was  now  interested,  with 
others,  in  the  formation  of  the  Institute  of  Industry  of  Great 
Britain  and  Ireland,  Ltd.  He  ascribed  his  failure  to  speculations 
on  the  Stock  Exchange  and  to  loss  in  the  Diesel  Co.  The  examina- 
tion was  concluded,  the  debtor  estimating  his  liabilities  at  £8,776, 
against  assets,  nil. 

Herbert  Page  (Smeeton  &  Page),  electrical  engineer,  London, 
E.G.— November  6th  is  the  last  day  for  the  receipt  of  proofs  for 
intended  dividend  by  the  trustee,  Mr.  E.  S.  Grey,  Bankruptcy 
Buildings,  C»rpy  Street,  W.C. 

Arthur  Faraday  Hawdon,  electrical  engineer,  of  Gosforth, 
Northumberland.— At  Newcastle- on-Tyne  Bankruptcy  Court  on 
October  2l8t  this  examination  was  closed. 
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Trade  Aniiouncemeiit.  —  Messrs.  Caye  &    Higgin, 

Ltd..  agents  in  Lancashire  and  Cheshire  for  Pirelli's  cables  and 
for  the  Midlard  Eleetrio  Mannfactnring  Co.,  Ltd.,  state  that  Mr. 
C.  A.  Cave,  formerly  director  and  secretary  of  their  company,  is 
not  now  connected  with  them,  all  his  interest  in  the  concern 
having  b^en  acquired  by  the  remaining  directors.  The  company 
will  shortly  be  removing  into  larger  premises  ;  meanwhile  all 
commonications  should  be  addressed  to  23,  Hudman  Street, 
Deansgate,  Manchester. 

Liquidation.  —  Meldrum   Bros.,  Ltd.,  Timperley. — 

Liquidator  (Mr.  T.  Gregory),  released  August  25th,  1915. 

Aerial  Wire  Ropewajs. — Messrs.  K.  White  &  Sons, 

of  Widnes,  have  just  executed  a  smart  piece  of  work  for  the  War 
Office.  They  received  an  order  for  two  of  theii;  aerial  wire  rope- 
ways for  the  use  of  the  troops,  and,  as  the  matter  was  urgent,  they 
succeeded  in  getting  the  whole  of  the  two  ropeways  dispatched 
within  three  weeks  of  the  receipt  of  the  order,  complete  with  all 
the  driving  gear,  engines,  carriers,  ka. 

South  African  Electrical  Imports. — The  imports  of 

electrical  material  into  South  Africa  during  last  year  only  attained 
a  vaJne  of  J- 874,627,  as  contrasted  with  £98.S,624  in  1913. 


LIGHTING  AND  POWER  NOTES. 


Accrinj'ton. — Sewage  Pqjiping. — An  application  from 
the  Accrington  and  Church  Joint  Outfall  Sewerage  Board  for  a 
fcupply  of  electricity  for  power  purposes  has  been  granted  on  the 
understanding  that  the  Board  pays  the  cost  of  laying  the  service 
cable  from  the  main. 

Certain  employes  in  the  electricity  department  have  made  appli- 
cation for  increased  wages,  and  it  has  been  decided  to  give  them 
an  extra  id.  per  hour,  with  time  and  a  half  for  Saturday  overtime, 
and  double  time  for  Sunday  overtime. 

Arffentina. — An  electric  power  station  is  shortly  to  be 
installed   in  the  town  of  Deheza  (Province  of  Cordoba). 

The  Supreme  Court  of  the  Nation  has  given  judgment  in  the 
action  brought  by  the  Cjmpmia  Alemana  Transatlantica  de  Elec- 
tricidad  against  the  municipality  of  Moron.  The  municipal'ty 
declared  null  and  void  a  contract  made  with  the  company  in  1906 
for  the  tupply  of  public  lighting  for  a  term  of  20  years.  The 
company  then  brought  an  action  before  the  Supreme  Court  of  the 
Province,  which  decided  in  its  favour,  declaring  the  concession 
valid.  The  municipality  appealed  to  the  Supreme  Court  of  the 
Nation,  which  has  confirmed  the  judgment  of  the  Provincial 
Supreme  Court. 

The  Provincial  Government  of  Buenos  Ayres  has  the  intention 
to  establish  an  electrical  power  house  at  La  Plata,  the  principal 
object  of  which  will  be  to  supply  light  to  Government  offices, 
which,  under  present  conditions,  pay  about  ?96,000  per  annum  for 
this  service. — Beview  of  thr  Hirer  Plate. 

Banbridue.— E  L.  Proposal. — The  D.O.  has  requested 

Messrs.  R.  J.  H*le  ,.*c  Co.  to  submit  plans  and  particulars  of  their  pro- 
posals for  supplying  electric  light  to  residents  in  the  dis*rict  from 
their  electric  lighting  plant,  to  the  town  surveyor  for  his  approval. 
If  the  surveyor  reports  favourably  the  matter  will  b^  submitted 
to  the  Law  Committee  for  consideration. — Irix/i  JluUihr. 

Barnsley.  — Prov.  Order. — The  It. D.O.  has  agreed  to 
support  the  application  of  the  Electrical  Distribution  of  Yorkshire 
for  a  prov.  order. 

Bawnboy  (Co.  Cavan), — Street  Lightinc;. — The 
D.C.  has  accepted  the  tender  of  the  Ballyconnell  Electric  Light  Co. 
to  light  the  town  by  electricity. 

Bexliill. — Price  Increase.  —  The  Corporation  has 
decided  to  increase  the  charges  for  electricity  by  10  per  cent,  owing 
to  the  increased  cost  of  coal. 

Blackpool. — Free  electric  current  is  to  be  supplied  by 
the  Corporation  for  the  Y.M.C.A.  hnt  at  the  Lancashire  Hospital, 
Clifton  Park. 

Bradford. — Covmittek's  Rki'ort. — A  recent  report  by 
the  Electricity  Committee  on  the  work  of  the  department  during 
the  year,  shows  that  the  war  has  temporarily  reduced  the  rate  of 
progresfl  of  the  past  few  years,  the  increase  of  output  being  only 
some  7,^9.628  units  over  the  previous  year.  The  total  output  sold 
was  2m, 743,7 18  nniti>,  which  included  7,f)4'.l.22:i  units,  bulk 
supply  for  power,  A:3.,  r>,612  L'4.i  units  private  power  and  heating, 
and  11,400,000  unite  for  traction  purposes.  There  were  2,378 
motors,  of  11,086  ii  r.  on  general  supply,  and  r>37  motors  of 
6,924  H.P.  on  bulk  supply.  The  success  of  the  rateable  value 
tariff  for  supply  to  domestic  consumers  is  referred  to  : — 807,  or 
60r>  per  cent,  (as  against  B66' per  cent,  in  "1914)  of  domestic  con- 
somers  were  charged  on  this  tariff,  and  took  797,303  units,  or  988 
per  consumer  (as  against  613,807  onit»i,  or  970  per  consumer,  in 
1914),  The  generating  plant  capacity  was  16,890  Kw..  and  the 
maximum  load  II,74,'<KW,  The  year's  income  was  £l47ri84,an 
inoream  of  £3,672  on  1914,  and  the  net  profit,  £18  956,  waa 
the  largest  yet  recorded,  due  in  part  to  the  adoption  of  th« 
principle  of  aocnmnUting  sinking  funds  in  connection  with  various 
Corpors'-ion   undertakings,  which   resulted   in   reduoinfr  the  per- 


centage to  capital  of  this  contribution.  Of  the  year's  profits, 
£5,000  went  to  relief  of  rates,  £6  910  was  expended  on  capital 
works,  £114  applied  to  meter  depreciation,  and  £9,437  transferred 
to  depre 'iation  and  renewals. 

O  ving  to  restriction  of  borrowing,  the  anticipated  extensions  to 
plant,  i  ; ,  have  been  much  curtailed.  At  Valley  Road  works,  an 
induced  draught  plant  has  been  brought  into  use  with  satisfactory 
results.  The  two  coling  towers  in  the  extensi  in  scheme  are  both 
in  use,  aUo  a  new  storage  battery.  The  new  5,000- KW.  turbo- 
generator has  undergone  preliminary  trials,  and  two  1,B00-KW. 
rotary  converters  are  practically  completed. 

As  a  result  of  improvements,  it  has  been  found  possible  to  run 
the  Sunbridge  Road,  Odsal  and  Thornbury  sub-stations  in  parallel 
with  the  Valley  R  lad  generating  works,  on  the  direct-current  as 
well  as  the  alternating-current  side,  with  resulting  greater 
economy  and  improvement  in  the  traction  supply  ;  35  E  H  T. 
transformer  chambers  are  now  in  commission,  with  two  others 
nearing  completion,  and  .'i2  6,000/100-volt  three-phase  trans- 
formers of  7,8.J9  K.Y.A,  capacity  are  in  use  in  them.  Bulk  supply 
agreements  were  concluded  for  2,900  KW.  during  the  year,  and 
the  total  number  of  consumers  at  March  31st  last  was  4  510. 

While  the  Committee  looks  forward  with  confidence  to  the 
future,  it  recognises  that  working  costs  and  financial  changes  and 
rates  will  be  higher  during  the  present  year,  and  the  financial 
result  is  not  expected  to  equal  that  of  last  year. 

Canada. — Sjveral  private  concerns  have  offered  to  supply 
electricity  in  bulk  to  the  municipality  of  Edmonton,  and  an  offer 
from  the  Edmonton  Hydro-Electric  Power  Co.  has  been  favourably 
reieived  by  the  City  Council.  The  company  proposes  to  erect 
generating  plant  on  the  River  Saskatchewan,  and  to  construct  an 
electric  railway  along  the  route  of  the  power  transmission  line. 
The  cap'tal  outlay  contemplated  is  £1.200,000.  The  promoters 
include  Sir  John  Jackson  &  Co.,  of  London. 

Clieadle  and  Gatley.— Proposed  E.L.— The    TJ.D.C. 

has  decided  to  ask  the  Corporations  of  Manchester  and  Stockport 
for  their  terms  for  providing  a  supply  of  electricity  to  the 
district. 

Chesterfield. — Price   Increase. — The   local  Chamber 

of  Trade  has  asked  the  T  C.  to  re-consider  the  decision  to  advance 
the  price  of  current  to  email  consumers  for  lighting  by  12j  per 
cent. 

Clones. — Price  Increase. — The  Electric  Light  and 
Power  Co.  has  increased  the  price  of  current  from  5d.  to  6d, 
per  unit. 

Coventry. — Proposed  Extension. — The  Daimler  Co. 

has  informed  the  T.C.  that  in  the  near  future  it  will  probably 
require  a  further  supply  of  current  for  power  bsyond  that  for 
which  it  ha?  already  applied.  In  order  to  accede  to  the  applica- 
tion, further  extensions  will  be  necessary  at  an  estimated  cost  of 
about  £30,000.  The  Council  has  decided  to  ascertain  from  the 
Government  whether,  in  the  event  of  further  extensions  being 
carried  out,  it  will  make  a  similar  financial  arrangement  to  that 
made  in  respsct  of  the  extensions  now  in  progress. 

Darcy  Lever.— Street    Lighting. — The  Council  has 

adopted  electricity  for  lighting  Long  Lane  to  Darcy  Lever.  The 
in'tallatioD  is  automatically  controlled  by  means  of  an  electric 
tim6  switch. 

Darlins'ton. — Proposed  Loan. — The  Corporation  Elec- 
tricity Committee,  on  O  -tober  22  nd,  decided  to  apply  to  the  L.6.B. 
for  a  loan  to  cover  the  cost  of  a  3,000-KW.  set. 

Eccles. — Correspondence  has  taken  place  between  the 
town  clerk  and  the  Minister  of  Munit'ons  respecting  war  ser7ice 
badges  and  the  prohibition  of  the  employment  of  men  employed 
at  the  electricity  workp,  by  others,  without  the  consent  of  the  Cor- 
piration,  and  these  matters,  together  with  the  question  of  the 
expediency  of  applying  for  the  electricity  works  to  be  deemed  a 
"  controlled  establishment,"  have  been  referred  to  a  Sub-Com- 
mittee, 

FaKenliani.— E  L.  Scheme. — The  AValsinpham  R.D.C. 
has  received  a  communication  from  Mr.  Best,  of  Bradford,  relative 
to  the  formation  of  a  company  to  provide  an  E.L.  scheme  for 
Fakenhnm,  and  desiring  to  be  informed  as  to  the  probable  attitude 
of  the  Council  towards  the  project.  It  was  decided  to  refer  Mr. 
Bast  to  the  Fakenham  Parish  Council. 

Cilo.ssop.— Street  TitoiiTiN(!. — The  T.C.  hag  accepted 

the  offer  of  the  Urban  Electric  Supply  Co.  for  public  lighting,  at 
£1  18,s  per  lamp  per  annum,  on  condition  that  the  lamps  were  not 
lighted  for  more  than  600  hours  in  12  months,  and  a  charge  of  Is., 
plus  10  per  cent.,  for  each  additional  hour  over  and  above  the  600 
hours  per  annum  during  which  the  whole  45  lamps  were  lighted. 
The  contract  is  for  a  period  of  two  years. 

Ilornsey. — The  T.C.  has  accepted  a  recommendation  of 
the  Electricity  Committee  that  in  oerfa'n  oases  of  current  to  be 
used  for  manufacturing  purposes,  a  special  two-rate  system  should 
be  adonted  on  the  basis  of  Id.  per  unit,  for  use  during  daylight, 
and  2ii.  por  unit  after  daylight,  subject  in  every  ease  to  the 
borough  electrinl  engineer  bning  able  to  make  suitable  arraofre- 
ments  as  to  load,  payment  for  special  meter,  tea. 

Hull.— Phice  Increase.— The  Electricity  Committee 
hat  decided,  owing  to  the  increased  oost  of  material*,  to  raise  th« 
prioo  of  current  in  proportion  to  the  said  increase. 
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Greenock. — Year's  Working. — The  annual  report 
of  Mr.  F.  H.  WhyBall,  the  borough  ele-.trioal  engineer,  for  the  year 
ended  Jane  I^Oth,  ehowa  that  the  total  income  wae  £02,705,  as 
aeainst  £51,358  in  1913-H  ;  the  grofs  profit  £32,117  equalled 
10'2  per  cent,  on  the  average  capital,  and  after  deinuting  interest 
£9,298,  sinking  fund  £9,980,  and  depreciation  £2,  U2,  the  net  surplus 
was  £10  397,  as  against  £3,463  in  the  previous  year.  The  total 
nnita  sold  were  1 4,207, ."i7.'i  as  compared  with  11,451,483  in  1913-14, 
or   2  4    per   cent,   increa-'e,    being  14   per  cent,  from  Greenock  and 

10  per  cent,  from  Port  GIa>!gow,  for  the  first  eight  months'  supply. 
Of  the  total,  10,339,151  units  were  sold  for  power  purposes  in 
Greenock,  and  1,148,896  units  for  power  in  Port  Glasgow.  The 
total  connected  load  amounted  to  16,093  kw.,  exclusive  of  tram- 
ways, and  the  maximum  load  to  6,042  kw.  ;  the  generating  plant 
capacty  was  11,900  KW  ,  and  the  load  factor  26'8  per  cent.,  as 
against  24  6  per  cent,  in  the  previous  year.  The  new  5,000-KW. 
turbine  set  has  been  almost  continuously  used  during  the  year, 
and  work  on  the  second  5,000-kw.  set  is  well  advanced ;  an 
additional  chimney  has  been  brought  into  use,  and  a  new 
economiser  is  being  completed.  The  generating  cost  averaged 
■372d.  per  unit;  and  with  distribution  amounted  to '4  Ud.,  while 
total  costs  were  ■520d.  per  unit.,  as  compared  with  '6 13d.  in  the 
previous  year.  0  i  the  output  sold  the  saving  of  '072J.  per  unit 
in  geaerating  costs  represents  £4,262.  The  converting  plant  at 
Messrs.  Scott's  works  will  shortly  amount  to  3  150  kw.,  while 
another  factory  will  have  1,000  kw.  of  transformers  ;  the  four 
rotary  sub-stations  at  Port  Glasgow  have  a  total  capacity  of  4,000 
KW.  The  installation  department  supplied  297  kw.  of  apparatus, 
mainly  radiators,  cookers,  irons,  etc.,  during  the  year.  A  total  of 
894  motors,  of  11,773  H  P.  is  now  connected  to  the  mains. 

Irish  Water-Power  Scheme.— The  Limerick  Fishery 
Board  has  considered  the  probable  effect  of  the  proposed  Shannon 
water-power  soheme  on  the  uiheries  of  the  river.  It  was  stated 
that  the  syndicate  proposes  to  constrnct  a  tunnel  from  Lough 
Darg  with  the  power  house  at  Clontara,  near  Limerick  City  ;  for 
five  or  six  months  of  the  year  the  company  would  require  the  full 
fljw  of  the  Shannon,  and  more  than  the  full  flow  if  10,000  H. p. 
was  generated,  and  if  the  project  was  carried  through,  it  would 
seriously  affect  that  portion  of  the  Shannon  between  Limerick  and 
Eillaloe.  It  was  decided  to  communicate  with  the  Irish  Board  of 
Works  and  the  Department  of  Agriculture  on  the  subject. — Irish 
Times. 

Latchford.  —  Church  Lighting.  —  At  the    Chester 

Consistory  Court  last  week  a  faculty  was  granted  for  the  removal 
of  the  gas  standards  at  St.  James"  Church,  Latchford,  and  for  the 
introduction  of  an  electric  lighting  installation.  It  was  stated 
t^at  the  church  had  not  a  lofty  roof,  and  that  the  use  of  gas 
rendered  the  atmosphere  very  oppressive.  The  Chancellor  said  the 
substitution  would  be  a  great  improvement. 

Liverpool. — At  the  iinal  meeting  of  the  Tramways 
Power  and  Lighting  Committee,  the  progress  of  the  electricity  under- 
taking was  reviewed  by  the  chairman,  who  stated  that  the  capital 
expenditure  up  to  the  end  of  1 914  amounted  to  close  upon  2}  millions, 
and  the  revenue  for  the  year  1914  was  more  than  £300,000,  while  the 
increased  revenue  for  the  six  months  ending  June  was  about  £8  000 
over  that  of  the  corresponding  period  of  last  yeRr.  The  profits  of 
the  undertaking  since  its  purchase  in  189G  by  the  Corporation  have 
permitted  £802,128  to  be  set  aside  for  repayment  of  capital,  a 
farther  sum  of  £390,000  had  been  placed  to  reserve,  depreciation, 
and  other  contingencies,  and  £285  000  allotted  to  the  relief  of  the 
rates.  The  contribution  under  this  head  for  the  current  year  was 
£25,000  ;  there  were  about  11,500  consumers  connected  as  compared 
with  10,800  in  1914.  Daring  the  year  r.ll4  over  48,000,000  units 
of  electricity  were  supplied  for  lighting  and  power  purposes,  and 
during  the  first  eight  months  of  this  year  an  increased  output  of 
over  3,000,000  units  had  been  supplied,  i.e.,  an  increase  of  about 

11  per  cent.  Daring  the  year  close  on  (J  000  H. p.  of  motors  had 
been  connected,  and  to  a'sist  small  power  users  motors  were 
supplied  on  the  hire-purchase  system,  while  to  encourage  the  use  of 
electrical  energy  for  domestic  and  other  purposes  suitable  apparatus 
for  heating  and  cooking  was  supplied  on  the  same  system.  The 
demand  for  electric  ovens,  radiators  and  other  heating  apparatus 
had  considerably  developed  during  the  past  12  months. 

London. — L.C.C. — The  Finance  Committee  recommends 
the  sanction  of  the  borrowing  by  the  Poplar  B.C.  of  £3,088  for 
electricity  main". 

Hammebsmith, — Owing  to  the  extraordinary  demand  for 
en-rgy  by  factories  in  the  Hythe  Road  area,  a  comprehensive 
scheme  for  supply  in  that  direction  has  been  submitted,  and  it  is 
proposed  to  accept  a  tender  of  Messrs.  Callender  for  1  350  yards  of 
cable  required. 

St  P.^ncbas. — The  wages  of  the  stokers  at  the  B.C.'s  electricity 
works  are  to  be  increased  from  5s,  3d.  to  6s.  per  full  shift  of  eight 
hoars. 

Lymingrton.  —  Street    Lighting.  —  The    T.C.    has 

accepted  the  offer  of  the  Electricity  Co.  for  lighting  river  lamps  at 
4d.  per  unit,  with  market  prices  for  renewal  of  lamps. 

Maidstone. — Annual    Report. — The  report   of    Mr. 

E.  B.  Hoadley,  borough  electrical  engineer,  on  the  past  year's 
working  nf  the  electricity  undertaking,  mentions  that  the  net 
BurpluB,  £1,553,  was  the  largest  yet  earned.  With  the  out- 
break of  war,  much  diflSculty  and  expense  arose  in  regard  to  coal 
Bupply,  but,  on  the  other  hand,  three  small  sets  were  sold  for  tele- 
graphic purposes,  and  it  was  possible  to  arrange  for  the  installation 
of  a  1,250  KW.  Ljungstrom  turbine  set,  with  rotary  converter  and 
Bwjtobgear,   which,  it  is  hoped,  may  be  running  by  Christmass, 


with  resulting  economy  in  working.  The  output  generated  during 
the  year  was  3,595,584  units,  and  the  output  sold,  2,887,857  units  ; 
the  maximum  load  was  1,221  KW.  lighting,  100  KW.  traction,  and 
70  KW.  public  lighting.  Power  units  form  more  than  half  the 
total  output,  and  have  increased  31  per  cent,  on  la»t  year's  figures. 
The  average  total  cost  per  unit  sold  was  ■836d.,  and,  including 
capital  charges,  r3Gd. 

IVew  Zealand. — The  Napier  B.C.  proposes  to  expend 
£18,000  in  extensions  of  electric  lighting  and  power  plant  at  the 
posver  house.— /i.  of  T.  Jonnial. 

Oldham. — At  the  request  of  the  Electricity  Committee, 
whose  cables  are  overloaded  in  the  district,  the  Tramways  Com- 
mittee has  acceded  to  an  application  from  Messrs.  J.  Spencer  ,V:  Co., 
Hallin?  Road,  for  a  supply  of  electricity,  the  supply  to  be  given 
from  the  tramway  cables. 

Pembroke  (Co.  Dublin). — New  Plant. — The  Council 
has  had  under  consideration  the  (luestion  of  the  electricity  supply 
for  the  lighting  of  the  township.  It  was  stated  that  the  Diesel 
engine  had  not  been  in  working  order  for  some  time,  and  that 
whilst  the  claim  was  being  pressed  against  the  contractors,  there 
was  a  possibility  of  a  failure  in  the  electric  light  supply.  It  was 
eventually  decided  that,  subject  to  advice  of  senior  counsel,  a  new 
engine  be  purchased,  at  a  cost  not  exceeding  £2,000. — Iiish 
Builder. 

Rawtenstall.— It  has  been  reported  to  the  T.C.  that, 
owing  to  the  increased  demand  for  electricity  for  power  purposes, 
it  would  bs  necessary  to  increase  the  output  of  the  generating 
station  in  the  near  future.  The  past  half-year  had  been  a  very 
Buccesef  ul  period. 

Salford. — Loan  Application. — Application  is  to  be 
made  to  the  L.G.B.  for  sanction  to  the  borrowing  of  £734, 
to  cover  capital  expenditure  in  connection  with  the  electricity 
undertaking  from  September  12th  to  November  12th,  1915, 
in  respect  of  loans  sanctioned  by  the  Board  prior  to  March  12th, 
1915.  Application  is  also  to  be  made  to  the  L.G.B.  for  sanction  to 
borrow  £900.  to  cover  the  cost  of  affording  a  supply  of  energy  to 
the  works  of  Isaac  B  ary,  Ltd. 

Sutton. — Assessment  Kate. — In  order  to  encourage 
the  use  of  electrical  heating,  the  South  Metropolitan  Electric  Tram- 
ways and  Lighting  Co.  has  introduced  an  assessment  rate,  a  reason- 
able number  of  units  being  allowed  (and  presumably  used  for 
lighting)  at  6id.  per  unit,  while  all  excess  units  will  be  charged 
at  lid.  per  unit,  for  any  purpose.  This  arrangement  obviates  the 
necessity  for  special  wiring  and  meters  for  heating  supply,  and 
undoubtedly  simplifies  the  electrical  heating  problem. 

Warrington.  —  Electrically-Operated    Bridge. — 

The  new  bridge  at  Sankey,  which  crosses  the  canal,  was  officially 
tested  and  opened  last  week.  The  bridge,  which  is  for  vehicular 
and  passenger  traffic,  is  raised  and  lowered  by  electricity. 


TRAMWAY  and  RAILWAY  NOTES. 


Aberdeen. — P.A.Y.E.  System. — The  T.C.  has  received 

a  letter  from  the  International  P.A.Y.E.  Tramcar  Co.,  Ltd.,  asking 
the  Council  to  reconsider  the  question  of  the  resumption  of  the 
"  pay-as-you-enter "  system,  more  especially  as  women  were  now 
employed  as  conductors.  After  discussion,  it  was  decided  to  forward 
the  letter,  with  a  proposal  "  to  alter  and  restore  to  their  original 
position  and  condition  the  stairs  and  platforms  on  the  cars  for 
some  time  in  use  on  the  system  known  as  P.A.Y.E,  cars,"  to  the 
Tramways  Committee  for  consideration  and  report. 

Ayr. — Annual  Report. — In  his  annual  report  on  the 
working  of  the  Corporation  tramways,  the  general  manager  (Mr. 
Wm.  Grant)  states  that  the  revenue  for  the  year  amounted  to 
£17,984,  being  a  decrease  of  £1,392  as  compared  with  the  previous 
year.  Receipts  per  car-mile  worked  out  at  917d.,  as  against  9  86d. 
for  the  previous  year.  The  number  of  miles  run  by  the  cars  were 
448,725,  an  increase  of  3,923  miles.  The  electrical  energy  consumed 
during  the  year  was  442,969  units,  or  98  of  a  unit  per  car-mile,  as 
compared  with  '94  of  a  unit  per  car-mile  in  the  previous  year.  Work- 
ing expenses,  exclusive  of  power  charges,  amounted  to  £8,476. 

Australia. — The  Electrical  Supply  Co.,  of  Victoria, 
has  contracted  to  give  a  supply  of  electrical  energy  for  the 
Ballarat  and  Bendigo  workshops  of  the  Victorian  railways  for  a 
periods  of  five  years. 

Birmino:ham. — The  Corporation  Tramways  Committee 
is  appealine-  to  pro'essional  business  men  who  are  ineligible  for 
the  Army  to  volunteer  to  train  as  tramway  drivers.  The  tiamway 
services  will  have  to  be  reduced  unless  men  are  found  to  replace 
the  large  number  who  have  enlisted. 

Blackpool.— Contract  Tickets.-^ The  proposal  to 
increase  the  price  of  tramway  contract  tickets  from  £3  to  £4  per 
annum  wae  diecnssed  at  a  meeting  of  contract  holders  last  week, 
and  a  resolution  was  adopted  protesting  against  the  proposed 
increase,  and  also  requesting  the  issue  of  sectional  contracts  at 
30s.  It  was  stated  at  the  meeting  that  163  persons  who  held 
contraote — there  are  nearly  1,500  contract  holders  in  the  town- 
bad  declared  that  they  would  pot  pay  the  increase, 
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Burnley. — War  Bonis. — The  Association  of  Tramway 
Workers  has  applied  to  the  Corporation  for  a  war  bonus  of  3b.  per 
week  on  behalf  of  the  conductors  and  drivers,  bnt  the  General 
Purposes  Committee  cannot  see  its  way  to  accede  to  the  request. 

Croydon. — Traffic  Receipts. — The  net  increase  in 
the  traffic  returns  of  the  Corporation  tramways  over  the  corres- 
ponding period  of  last  year  was  £J600,  or  £4,378  gross.  In  the 
same  period  250,000  more  passengers  had  been  carried  on  a  reduced 
mileage  run  of  3,500,  and  a  decrease  of  100  nnits  in  energy 
consumption. 

Darwen. — "War  Bonus. — The  Tramways  Committee 
has  received  a  request  from  the  Association  of  Tramway  Workers 
for  a  war  bonus  of  3s.  on  behalf  of  the  drivers  and  conductors. 
It  has  been  decided  to  receive  a  deputation,  to  include  10  of  the 
employes. 

Glasg'ow. — Female  Motor  Drivers.— Owing  to  the 

lack  of  motormen,  it  is  now  proposed  to  ask  the  women  conductors 
if  they  are  prepared  to  undertake  the  driving  of  the  cars,  should 
the  necessity  arise. 

Halifax. — Six  Months'  Working. — For  the  six  months 
ended  September  30th  the  income  from  the  tramways  amounted  to 
£ti2.0Nl,  as  compared  with  £()1,303  for  the  corresponding  period 
of  the  previous  year.  The  expenditure  was  £19,537,  compared 
with  £48,676.     The  profit  was  £12,544,  as  against  £12  620. 

The  Tramways  Committee  has  authorised  the  borough  engineer 
to  reconstruct  the  tramway  at  North  Bridge,  at  an  estimated  cost 
of  £1,840. 

Leicester.  —  Women    Conductors.  —  The    T.C.    has 

decided  to  employ  women  conductors  on  the  tramcars. 

London. — L.C.C'. — The  Highways  Committee  reports 
that  a  licence  has  been  entered  into  with  the  P.L.A.  in  respect  of  the 
additional  condensing  water  facilities  at  the  Greenwich  generating 
station,  under  which  the  Council  is  to  pay  the  P.L.A.  £200  a  year 
from  March  Ist,  1915,  to  February  29th,  1916  ;  £400  a  year  from 
February  29th,  1916,  provided  that  the  output  of  the  station  does 
not  exceed  43,000  KW.  ;  £600  a  year  when  the  output  exceeds 
43,000  but  does  not  exceed  47,500  KW.  ;  £800  a  year  when  the 
output  exceeds  47.500  but  does  not  exceed  52,000  kw.  In  the 
event  of  the  output  of  the  station  exceeding  52,000  KW.,  or  the 
existing  suction  plant  assessed  at  £600  a  year  being  removed,  the 
amount  payable  by  the  Council  is  to  be  reassessed. 

The  Committee  reports  that  the  B.  of  T.  has  now  agreed  to  the 
running  of  trailer-cars  on  authorised  routes  at  all  times  of 
th"  day. 

L.C  C. — Feuale  Conductoes. — It  is  suggested  that  women 
should  be  employed  on  the  Counoirs  trailer  and  single-deck  cars 
only,  to  the  number,  approximately,  of  120.  Questions  have  been 
raised  by  the  Trade  Unions  regarding  the  conditions  of  labour, 
and  are  now  under  discussion.  In  engaging  men  for  tramway 
service  preference  is  being  given  to  wounded  soldiers  who  have 
left  the  service. 

Manchester. — New    Depot    Opened. — The    car-shed 

extension  and  new  stores  at  Hyde  Road  were  formally  opened  on 
Tuesday  by  the  Lord  Mayor,  who  was  presented  with  a  gold  key 
by  Aid.  Bowes,  chairman  of  the  Tramways  Committee.  Aid. 
Bowes  himself  was  presented  with  a  piece  of  plate  in  recognition 
of  his  25  years'  municipal  service.  The  Hyde  Road  sheds  and 
roofed  buildings  now  cover  over  10  acres,  and  there  is  accommoda- 
tion there  for  3.t5  cars,  the  new  extension  (which  has  cost  £46,000) 
having  increased  the  capa'uty  to  the  extent  of  90  cats. 

Aid  Bowes  stated  on  Tuesday  that  2,060  men  from  the  tram- 
way department  had  j  lined  the  Colours,  and  the  allowances  to  the 
dependents  and  the  war  bonuses  to  those  workers  now  employed 
meant  something  like  £90,000  per  annum,  £70.000  being  paid  to 
dependents  and  the  rest  being  war  bonuses. 

\ewcastle. — Owing  to  the  shortage  of  men  and  in  order 
to  meet  the  demand  for  additional  cars  for  the  service  of  workmen 
employed  on  Government  work,  the  Tramways  Committee  has 
adopted  the  recommendations  of  Mr.  Hatton,  the  manager,  and 
will  run  200  oars  in  the  workmen's  services,  both  morning  and 
evening,  the  whole  of  which  will  be  available  to  workmen  with 
coupons  ;  to  provide  this  servicn  most  of  the  cars  would  start  at 
5  p  m.  and  finish  at  9.30  p.m.  At  present  135  workmen's  cars  are 
run  in  the  morning  and  13  in  the  evening  ;  the  traffic  stafif  coneistB 
of  tx7  men  and  boys,  158  wopien  conductors,  and  76  volunteer 
motormen  and  conductors. 

\ew  Zealand. — The  .Napier  I5.C.  has  decided  to  raise  a 
loan  of  £37,500  for  the  construction  of  tramway  track,  overhead 
worka,  extension  of  carshcds,  purchase  of  five  cars,  and  installa- 
tion of  one  engine  with  equipment  at  the  power  house. — If.  nf  T. 

.1,1,1  ni.i  I. 

Oldliani. — The  application  of  tramwaynieii  for  a  war 
lionus  of  3s.  per  week  baa  been  referred  to  a  Special  Committee  of 
the  Corporation,  which  is  considering  the  whole  question  of  war 
honnses  as  it  affects  the  various  mnnii  ipnl  departments. 

KeferenccH  at  a  recent  meeting  of  the  Tramways  Committee  to 
the  Hatisfaotory  way  in  which  the  new  women  car-conductors  are 
doing  their  work  have  apparently  given  offence  to  some  of  the 
male  workers.  At  a  meeting  of  the  Oommitt«e  last  week,  it  wan 
pointed  out  that  the  remarks  were  not  intended  on  a  critioiBm  of 
the  men. 


Rochdale.  —  Women  Conductors.  —  The  Tramways 
Committee  has  authorised  the  tramway  manager  to  engage  the 
services  of  women  aa  oar-conductors  should  the  necessity  arise. 

With  reference  to  the  request  of  tram waymen  that  a  permanent 
advance  of  wages  should  be  granted  in  lieu  of  the  war  bonus,  a 
deputation  from  the  workers'  union  waited  on  the  Tramways 
Committee  last  week,  and  as  a  result  the  Committee  has  decided 
not  to  renew  the  war  bonus  arrangement  when  it  expires  on 
November  18th.  A  Special  Sub- Committee  was  appointed  to  con- 
sider the  question  of 'an  advance  of  wages. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Wireless  Telephony. — It  is  reported  that  on  October 

20th  oflScials  at  the  naval  wireless  station,  Washington,  U.S.A., 
called  up  the  Eiffel  Tower  in  Paris  by  means  of  a  wirelesa  tele- 
phone, and  afterwards  learned  that  they  had  been  heard.  The 
Eiffel  Tower  is  not  provided  with  wireless  telephone  equipment 
capable  of  replying,  but  the  officers  stationed  there  cabled  their 
acknowledgment  of  the  American  message,  together  with  their 
congratnlations  on  the  achievement. 

Dr.  Lee  de  Forest  is  reported  to  have  said  to  a  representative 
of  the  Electrical  World  that  the  W'estern  Electric  Co.'s  engineers 
used  in  the  Arlington  installation  "  some  300  andion  oscillion 
bulbs  in  multiple,  from  each  of  which  they  obtained  about  0'5 
ampere  of  high-frequency  current,"  and  to  have  claimed  that  the 
use  of  the  audion  principle  had  made  trans- Continental  telephony 
possible.  Prof.  Pupin  said  that  the  greatest  problem  of  all 
wireless  work,  particularly  wireless  telephony,  was  the  elimination 
of  static  disturbances ;  he  had  solved  this  problem,  but  becanee 
of  pending  patents,  he  was  not  at  liberty  to  state  what  the 
solution  was. 

Mr.  E.  J.  Nally,  general  manager  of  the  Marconi  Wireless 
Telegraph  Co.  of  America,  said  that  the  work  of  Dr.  Lodge  and  of 
Mr.  Marconi  in  tuning  the  circuits  was  indispensable,  and  that 
undoubtedly  Prof.  Fleming's  invention  of  the  vacuum  valve  was 
"  the  keystone  of  the  arch  on  which  this  successful  demonstration 
is  supported."  It  seems  clear  that  the  thermionic  principle  is  the 
basis  of  the  present  achievement,  as  it  was  also  of  the  trans- 
continental wire  telephony  that  was  accomplished  in  January  last. 
Further  particulars  have  now  been  received  regarding  the  im- 
portant progress  that  has  been  made  in  the  United  States.  It  is 
reported  that  speech  transmitted  from  the  wireless  station  at 
Arlington  to  San  Francisco  was  also  heard  at  Pearl  Harbour  in 
Hawaii,  4  900  miles  away.  While  the  details  of  the  apparatus 
employed  have  not  yet  been  disclosed,  it  is  understood  that  the 
system  depends  upon  thermionic  apparatus  used  as  relays,  as 
generators  of  high-frequency  currents,  and  as  amplifiers.  In  the 
Electric<il  M'orld  it  is  stated  that  the  American  Telephone  and 
Telegraph  Co.  erected  an  experimental  station  early  this  year  and 
commenced  transmission  from  this  point  to  existing  stations  up  to 
200  miles  away  ;  later,  a  receiving  station  was  erected  about  1,000 
milps  from  the  sending  station,  and  the  results  of  the  experiments 
conducted  between  these  led  to  the  transcontinental  achievement 
recorded  in  our  pages  on  October  .sth. 

The  above-named  company  and  the  Western  Electric  Co. 
obtained  the  use  of  the  Navy  Department  station  at  Arlington, 
and  succeeded  in  transmitting  speech  from  there  to  Darien,  on  the 
Isthmus  of  Panama,  2,100  miles  away,  on  August  27th,  and  to  San 
Francisco,  2,500  miles,  on  S  ptember  29th.  An  important  feature 
of  the  latter  tests  was  the  successful  relaying  of  speech  transmitted 
by  wire  from  New  York  to  Arlington,  and  by  wireless  from  that 
point  to  San  Francisco.  The  wave  length  used  was  about  6,000 
metres,  and  the  sending  antenna  current  was  about  1 00  amperes. 
The  standard  oflBce  instruments  were  used  for  sending  and  receiving. 
Conversation  between  the  United  States  and  Japan  and  Europe  is 
now  within  the  bounds  of  possibility.  Atmospheric  disturbances 
constitute  the  principal  obstacle.  Mr.  J.  J.  Carty,  chief  engineer 
of  the  American  Telegraph  and  Telephone  Co..  anticipates  that  the 
function  of  wireless  telegraphy  will  be  primarily  to  reach  inaccessible 
places  where  wires  cannot  be  strung,  and  to  act  as  a  feeder  and 
extension  to  the  wire  system.  Owing  to  atmospheric  interference, 
it  can  never  replace  the  wire,  and  the  fa«t  that  any  listener  pro- 
vided with  a  suitable  receiver  can  hear  the  message  is  a  fatal  bar 
to  its  commercial  use. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Kradl'ord. —  November  l:'>th.  Corporation.  Twelve 
months'  supply  of  lamp  fittings,  insulating  material  and  tramway 
stores  for  the  Tramways  Committee.  Spc'-ifloations  from  the 
Tramway  Offloes,  ',  Hall  Ings. 

Cape  Town.  —  November  .5th.  Corporation.  One 
4,000- K.v.A,  (or  alternatively  smaller  or  larger,  according  to 
whichever  can  be  delivered  earliest)  steam -turbine-driven  alter- 
nator ;  also  one  1,000-KW.  converting  plant.  Bpeoifloations,  &o., 
from   Moiuirp,  Davi.  k  Soper,  .14,  St,  Mary  Axe,  IvC* 
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Australia.  —  December  7th.  P.lI.G.'s  Department 
(varions  States).  Non-enornstinp  zincs,  carbon  and  manganese 
powder,  manfraneee  chloride,  chloride  of  ammonia,  porous  pots 
(2  in.),  outer  jars  for  cell",  carbon  blocks,  resistance  boxes  of  .i.OOO 
ohms,  &o.     See  "  OEBcial  Notices"  October  l,')th. 

Stdnet.— December  6th.  Municipal  Council.  33,000-volt  out- 
door transformers  and  switchgrear.  Specifications  (lOs.  (id.)  from 
Electric  Light  Department,  Towm  Hall. 

December  20th.  Metropolitan  Board  of  Water  Supply  and 
Sewerage.  Centiifueal  pumps  and  electric  motors  at  the  Marrick- 
ville  low-level  pumping  station, 

January  12th,  1916,  N.S,W,  Railway  and  Tramway  Department, 
Two  water-tube  boilers,  &o,,  for  the  Zara  Street  power  house, 
Newcastle.    See  issue  of  October  8th  for  further  particulars, 

January  3l8t,  1916.  Three  electrically-operated  railway  freight- 
car  transferers,  for  Jones  Bay  wharfage,  Pyrmont.  Particulars 
from  Engineer-in-Chief  of  the  Harbour  Trust,  Circular  Quay, 

Melbouene,— December  14th,  Deputy  P.M,G.  Eleven  sections 
of  a  lamp-signalling  trunk-line  switchboard,  and  other  material 
necessary  for  increasing  the  equipment  of  Melbourne  trunk 
exchange  from  108  to  240  lines.     Schedule  1,207.* 

December  14th.  P.M,G,  For  delivery  in  all  States,  18,(i70 
common-battery  wall  pattern  telephones,  manufactured  in  Australia, 
Sohed,  No,  ],2iU.  Tenders  will  also  be  considered  for  instruments 
manufactured  in  countries  other  than  Australia, 

January  5th,  1916,  Installation  of  automatic  sprinklers  and 
thermostats  at  Jolimont  car-shed.  Chief  Storekeeper,  Railway 
Offices.  Spencer  Street,  Melbourne. 

Perth, — December  8th.  294  accumulators,  and  power  board 
complete,  for  P,M  G.'s  Dapt.     See  "  Official  Notices  "  October  8th. 

Dublin, — November  4tb.  Great  Northern  Kailway  Co. 
(Ireland).  Twelve  months'  supply  of  stores,  includ'ng  a  number 
of  electrical  items.     See  "Official  Notices"  October  15th, 

November  15th,  Twelve  months'  supply  of  stores  for  Dublin 
United  Tramways  Co.     See  "  Official  Notices  "  to-day, 

Grinisby. — November  4th.  Corporation.  House  ser- 
vice boxes  (lead),  and  fittings  ;  house  fuse  boxes  and  fittings.  See 
"  Official  Notices"  October  22nd. 

Lanark.— November  Ist.  The  District  Committee  of 
the  Middle  Ward  of  the  County  of  Lanark  invites  tenders  for 
executing  the  electric  lighting  works  at  Hairmyres  Colony,  East 
Kilbride.  Schedules  from  the  consulting  engineer,  Mr.  William 
Arnot,  163,  Hope  Street,  Glasgow. 

London. — November  3rd.  L.C.C.  Installation  of  193 
wiring  points,  240  lights,  at  Thornfield  Road  Elementary  School, 
Coverdale  Road,  Hammersmith,  W.     See  "  Official  Notices  "  to-day. 

Manchester.— November  16th.  Tramways  Committee, 
(a)  steel  girder  tramway  rails;  (?/)  permanent  way  special  track 
work  ;  (c)  permanent-way  points,  tongues  and  crossings.  Specifi- 
cations, &c,  (one  guinea  each,  returnable),  from  Mr.  J.  M,  McElroy, 
General  Manager. 

New    Zealand.  —  Dunedin.  —  November    3rd.      City 
Council.   Insulated  and  bare  copper  wire  for  a  period  of  two^years.* 
November  3rd.    City  Council.     One  3,000- volt  regulator. 

Rochdale.— Contract  a  1 07.  Ash-handling  system,  with 
hoist  and  bunker,  with  discharge  chutes,  for  Dane  Street  electric 
power  station.  C.  C.  Atchison,  M.I.E.E ,  Engineer  and  Manager, 
Dane  Street. 

Spain.— November  11th.  The  municipal  authorities  of 
San  Ildefonso  (Province  of  Segovia)  are  inviting  tenders  for  the 
concession  for  the  electric  lighting  of  the  town. 

St.  Helens.— November  17th.  Erection  of  engine  house 
and  other  works  at  Cropper's  HUl  power  station.  Particulars 
from  Mr.  E.  M.  HoUingsworth,  Borough  Electrical  Engineer  (£1  Is. 
returnable). 

Specifications  for  the  itemB  marked  *  can  be  seen  at  the  Board 
of  Trade  Commercial  Intelligence  Branch  in  London. 


CLOSED. 

Ansti-alia.— The  Electricity  Committee  of  the  Sydney 
Municipal  Council  recommends  that  the  following  material  be 
ordered  under  existing  contracts  : — 

20,000  type  O  Btraight-atem  insulators,  £790.     W,  G,  Watson  ft  Co,,  Ltd. 
la.OOO  loWvolt  etraightpin  maula  tors ;  6,000  ICOOO-volt  etram  insulators  ; 

a.OOO  33,000-volt  straignt-pin  iDBUlators,  f  4.350.— F.  8.  Lee, 
fi.OOO  38,000- volt  strain  insulators,  £2,250,— Australian  General  Electric  co. 
The  City  of  Melbourne  Municipal  Council  has  accepted    the 
following  tenders  : — 
Metflrs  and  m*ximam  demand  indicators. 
Gronp  A  :  £58"),— Rdiaon  &  Swan  United  Electric  Light  Co. 
B;  £192.— Ferranti,  Ltd. 
,,        C:  £7a7.—Rea9on  Manufacturing  Co.,  Ltd. 
L) :  £910.— General  Eleotrio  Co,,  Lid. 
E  :  £69.— Britiili  WeatinghouBS  Co.  —Trndern. 


The  following  contracts  have  been  placed  : — 

Po8TMAaTER.OENEB,lL'8  DErABTUEMT,  ViCTOBIA. 

8  tons  hard-drawn  coppcr-wiro,  600  lb.  per  mllo,  £908.— British  Insulated 
and  Helsb;  Ciibles,  Ltd. 

Commonwealth  Home  AFt'Aina  DKr.xnxMEST. 
Two  IOOkw.  suctiongaa  power  plant',  one  delivered,  Kilgoorlle.  £3,871  j 
one  delivered,  Poet  Augusta,  £3,2Ui.     aibson,  Bdttlo  &  Co. 

Pbaurah  &  Malvkhn  Tramway  Trksi. 
1,050  tons  of  rails,  £13.855.— R.  W.  Cameron  A  Co. 

PostMASTEE-QeNERAL's  DEr.\RTMKNT,    MELUOI  RNK, 

,^,0  miles  twotwisted  rubber-insulated  ODpper  wire,  £387,— Siemens  Bros 

Dynamo  Works. 
lOO  miles  twisted  pair  V,I,R.  copper  wire,  £1,625;  4  tons  tinned  copper 

rubber-insnlated  wire,   £700.-Callenaer'8   Cable   and   Construction 

Co..  Ltd. 

—.Uitt.  NtatcHvian  and  Mmiito  Slnnrlnnl. 

Chorley.— The  li.  of  G,  has  accepted  the  tender  of  the 
Turner-Diotograph  Telephone  Co,  (£140  10s,)  for  an  installation  of 
telephonic  intercommunication  throughout  the  workhouse. 

Dnblin. — The  following  tenders  were  received  by  the 
Pembroke  U,C.  for  the  erection  of  a  cooling  tower  at  the  South 
Lett's  electricity  works  ; — 

Wm.  Beckett  &  Son.  LW (accepted)     £374 

J,  fembeaon  &  rion      ,.  --         '^zt 

Premier  Cooling  and  Engineering  Co ^7 

Davenport  Engineering  Co "J" 

W.  H,  Roy  &  CO "Si) 

Tri.ih  Build-er. 

London.— L.C.C— The  Stores  and  Contrarbs  Committee 

reports  that  the  current  contracts  for  the  supply  of  general  stores 
will,  with  a  few  exceptions,  expire  on  December  Slst,  r,)1.3.  This 
group  of  contracts  is  the  largest  of  the  several  groups  dealt  with 
each  year,  and  generally  includes  all  such  goods  as  metals  and 
metal  goods,  electric  cables,  lamps,  fittings  and  materials,  chemical 
and  scientific  goods,  &c.  Oj^ing  to  the  special  circumstances 
which  have  arisen  in  consequence  of  the  war,  it  is  proposed  to  con- 
tinue the  present  practice  of  purchasing  some  classes  of  goods  at 
the  current  market  rates  or  under  special  quotations,  until  trade 
conditions  again  become  normal  or  until  it  is  considered  that  the 
time  is  favourable  for  new  contracts  to  be  entered  into.  In  all 
other  cases  new  forms  of  tender  and  schedules  are  being  issued. 
The  tenders  will  be  received  o  Njvetnbar  Ut  and  November  8th, 
1!)15  and,  as  the  number  of  tenders  will  probably  be  comparatively 
large  the  Committee  recommends  that  the  Stores  and  Contracts 
Committee  be  authorised  to  open  the  tenders  to  be  received  for  the 
supply  of  the  goods  included  in  the  general  stores  schedules,  r.il6. 

The  Highways  Committee  has  received  the  undermentioned 
tenders  for  the  supply  of  bailer  fittings  for  the  Stirling  boilers  at 
the  Greenwich  generating  station  :-  ^^.^^  ^^  ^^^^  ^^^^  ^.^^^ 

Item  Item  Item 

A,  B.  C. 

8.  d.  s.  d.  B.  d. 

T.  Snmmprson  &  Sons,  Ltd ,    ' '     .  j;        o    a  q    «  as 

R.  Hyde  &  Son.  Ltd.  .-  ^,     :         -■  '»°°«P'!^'       ll  uQ  3    0 

Th«  Brigd  slue  foundry  Lngineering  Co..  Ltd.       3    0  3    0  a    u 

A.  T  Greens  Sons,  Ltd.      ,          ^2  3    0  3    0 

Bricknpll.  Munro  &  Rogers,  Ltd a    »  J    «  ^    ^ 

J.  Crowley  &  Co,,  Ltd 5    <  ^    -^  =>    '' 

The  lowest  tenderer  was  unable  to  offer  satisfactory  delivery. 
In  view  of  the  exceptional  circumstances  prevailing,  the  Com- 
mittee has  authorised  the  purchase  of  coal  fo'  °««  f.'''?*^'.*"", 
wich  generating  station,  as  and  when  it  can  be  obtained  :  about 
4  768  tons  of  coal  have  been  purchased  und.-r  contract,  at  a  cost  of 
£4,380,  and  about  26,490  tons  out  of  contract,  at  an  approximate 

'"'Thf  Committee  has  also  purchased  from  Messrs.  Wm.  Cory  &  Son 
10  000  tons  of  coal,  at  30s,  per  ton,  to  be  stored  by  the  firin,  and  to 
be 'delivered  at  the  generating  station  as  and  when  required  withm 
12  months  from  August  Ist,  1915.  .     jv,    »i,    ti-  1,^.,,= 

The  undermentioned  tenders  have  been  received  by  the  Highways 
Committee  for  the  supply  of  machine  tools  for  the  third  section  of 
the  central  car  repair  depot :-  ^^,,„,^^  grinding     Measuring 

Name  of  firm,  machme,  machine, 

A.  A.  Jones  &  Shipman,  Ltd.    ,  -    (accepted)        £11.^    o  - 

H,  W,  Ward « Co,       . .         lai    n  f  afi    5 

a  W,  Burton,  Griffiths  &  Oo 18«    0  ^^b^  6 

Pollock  A  Maooab,  btd,         . .         J»T  J" 

The  Selson  Engineering  Co.,  Ltd qoq    n  - 

Chas,  Churohm  &  Co.  Ltd 231     0  £141  15  (accepted* 

Buck  &  Hickman.  Ltd ^'^         plus  2^  per  cent. 

The  Committee  accepted  the  following  tenders  for  the  purchape 
and  removal  of  old  materials  from  derota  for  the  ten  months 
ending  .luly  Slst,  1916  :— 

Th03    W    Ward,  Ltd.-eteel  rails,  small.  Tee  section,  from  the  central 

stores,  and  steel  track  shoes  from  the  central  car  repair  dep.> .. 
Samuel  Isaacs  &  Sons.    Steel  tra.k  shoes  and  cast-iron  (various)  from  the 

central  stDret.  . 

Mo3s  I.a»cs,  Ltd,-Cast-ncn  brake  blocks  from  the  «""»'  ?'°'f'-  •"^^ 

cast-iron,  flsbplates,  cuttings  from  rails  and  short  pieces  of  rail  from 

Belvedere  Koad  depM,  „  ,     ,        d„.j 

Oeoree  Oohen    Sons  &  Co -Points  and  crjssingi  lr)m  Belvedere  Road 

dep6t?and  steel  car  tires  and  iron  and  steel  ,heavy)  from-the  central 

Gir  repair  dep6t.  a    .     ,  ,,-  u., 

Donald  MeCall  4  Co,-Turniags  and  bwiogs  and  iron  and  steel  (light) 

from  the  central  cir  repair  depos. 
C,  A.  Robinson  &  Cc-Cast-iron  from  the  central  car  repair  deprts. 
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TheHigfhwaysCimmitte  has  received  the  undermentioned  tenders 
for  the  supply  of  a  new  motor  required  in  connection  with  the 
teetinpr  of  elfctricity  metern  :  — 

General  Electric  Co.,  Ltd.  (not  to  speoifloation)        ..        ..     JElOl 

,.  ..  „  (alternative) 199 

Electromotors,  Ltd (accepted)       105 

Veritjs,  i-td 144 

Tbe  estimate  o!  the  ohlef  engineer  nas  £105. 

The  Committee  has  alBO  agreed,  in  exceptional  circumstances,  to 
increased  prices  being-  paid  to  three  contractors  for  the  supply  of 
tramway  fittings,  &:c.,  under  the  annual  contracts  for  1915-16. 

Batterska.  —  The  Electricity  Committee  recommends  the 
acceptance  of  the  offer  of  Messrs.  R.  Dempster  i:  Sons,  Ltd.,  for  the 
provision  of  a  run-way  in  the  rotary  room  at  the  generating 
station  for  £135. 

HAMMEB.'iMlTH. — The  Electricity  Committee  reports  that  for  the 
supply  of  seven  additional  transformers  of  50,  100  and  290  KW  . 
five  tenders  were  received,  including  a  proposal  from  the  British 
Electric  Transformer  Co.,  Ltd.,  to  supply  the  transformers,  as 
required,  over  a  period  of  three  months,  at  the  same  prices  as  those 
accepted  on  July  8th,  1914,  plus  1\  per  cent,  in  the  case  of  the 
200-KW.  transformers.  The  Committee,  after  comparison  with  the 
other  tenders,  finds  that  the  company's  terms  are  the  most  favour- 
able, and  having  regard  that  the  plant  previously  supplied  by  the 
company  has  given  every  satisfaction,  recommends  the  Council  to 
enter  into  a  contract  with  the  British  Electric  Transformer  Co.  on 
the  terms  submitted. 

For  the  supply  of  1,350  yards  of  feeder  cable  in  the  Hythe  Road 
district,  the  following  tenders  have  been  received  : — 

Western  Electric  Co  ,  Ltd.           £1,285 

Johnson  4  Phillips,  Ltd 1,810 

W.  T.  Henley's  Telegraph  Wo'ks  Co.,  Ltd 1,318 

British  Insulated  and  HeUbv  Cables.  Ltd 1,313 

Callender's  Cable  and  Construction  Co.,  Ltd.  (accepted)  1,312 

W.  T   Glovers  CO.,  Ltd 1,342 

Siemens  Bros.  &  Co.,  Ltd 1,361 

Macintosh  Cable  Co.,  Ltd 1,400 

The  C  immittee  reports  that,  in  considering  the  above  tenders,  it 
was  impressed  by  the  desirability,  at  the  present  time,  of  arranging 
that,  where  possible,  contracts  of  this  nature  should  be  placed 
with  houses  which  are  entirely  British,  subject  to  snch  houses 
being  able  to  supply  in  accordance  with  the  Council's  specification, 
la  these  circumstances,  and  in  view  of  the  fact  that  the  Council 
has  formerly  been  supplied  with  cable,  which  has  proved  most 
satisfactory,  from  Messrs.  Callender's  Cable  and  Construction  Co  , 
Ltd.,  the  Committee  is  of  opinion  that  that  company's  offer  should 
now  be  accepted. 

Manchester. — The  Education  Committee  has  accepted 

the  tender  of  Messrs.  Seddon  i:  Sons,  Manchester,  for  an  electric 
lighting  installation  in  the  extension  of  the  Harpurhey  Girls' 
High  School. 

Xew  Zealand. — The  Public  Sarvics  Stores  and  Tender 

Bosurd,  Wellington,  has  received  the  following  tenders  :  — 
1,500  red  and  2  000  white  three-conductor  cords  : 

Lawrence  &  Hanson  Electrical  Co.    ■■    (accepted)  £489 
3,000  B.B.  wall  telephones,  1,000  ohms  : 

B.  L.  Donne        (accepted)  £8,260 

G.  Winter 7,900 

Richardson.  McCabe  &  Co.,  Ltd 8,043 

India-Rubber,  G.P.  and  Teleg.  Works  Co.,  Ltd.         . .  9,887 

K.  W.  Cameron  i  Co., . .        . .        9,950 

Alternative 9,627 

Alternative 10,697 

Alternative 10,236 

26  miles  twisted  pair  V.I.R.  inenlated  cable  : 

Hughes  A  Cossar        (accepted)       £387 

Richardson,  MoCabe  &  Co.  256 

L*wr™ce  A  H»nson  Electrical  Co.  801 

A.  &  T.  Burt,  Ltd SIS 

A'dn'  Zealand  Shipping  and  Cowmerce. 

Plymouth. — The  Corporation  Tramways  Committee  has 
accepted  the  tender  of  the  Brush  Electrical  Engineering  f"i.,  for 
bodies  for  six  new  tramcars  ;  and  that  of  the  British  Westinghouse 
Electric  and  Manufacturing  Co.,  Ltd.,  for  electrical  equipments  for 
the  same. 

Rawtenstall. — The  Electricity  Committee  has  placed  a 

contract  with  MfSi-rp.  J.  Morris  &  Co.,  for  2,000  tons  of  Astley  and 
Tyldesley  slack,  for  the  electricity  works  during  the  ensuing  six 
months.  It  has  aleo  acceptfd  the  tfnder  of  Messrs.  Davidson  for 
a  fan  in  connection  with  the  induced-riraught  plant  at  the'  elec- 
tricity works,  and  that  of  the  British  Thomson-Houston  Co.,  Ltd., 
for  the  motor  for  driving  the  fan. 

Salford. — The  Health  Committee  has  accepted  the  tender 
of  Mr.  K,  Beal,  of  E  icles,  to  supply  during  the  next  12  months 
500  Mazda  electric  lamps,  at  £8  I'.s.  8d.  per  100,  to  Ladywell 
Sanatorium. 

The  Tramways  Committee  has  acr^epted  the  tender  of  Messrs. 
Kranoes  Motors,  Ltd.,  of  Oaythorne,  Manchester,  for  the  supply  of 
two  Fori  motor- vans. 

The  Electricity  CnmmittcP  has  accepted  the  following  tenders:  — 
W.  fluipol  A  Co  ,  London.— 20.000  paim  n(  riamn  arc  lamp  cnrhonh,  £18). 
Earl  o(  KlleKme' p. —2.(100  Ions  No.  I  tvaBhxd  (.lack  coal,  HIb,  por  Ion. 
Andrpv  Knowlea  it  Horn,  Ltd.,  Pondlcbury.-a.MIO  tons  wnthod  slack  coal, 
17h.  per  Ion. 

Tanntnn. — The  T.C.,  in  order  to  have  n  renerve  stock 
of  00^1  for  the  elootrioity  works,  ha«  deo'ded  to  oxt«nd  the  con- 
tract with  Messrs.  Cory  Bros,  to  cover  2, BOO  tons,  at  £1  Kb.  M.  per 
ton  delivered,  this  bninic  the  estimated  consumption  for  n  yoarikftor 
the  expiration  of  t)ie  oqrrent  contract. 


FORTHCOMING    EVENTS. 


Institution  of  Mechanical  Engineers. —Friday,  October  29tb.  At  B  p.m. 
At  Inicitution  of  Civil  Engineers,  Great  Qeorge  Street,  8, W.  "Thomas 
Hawkslev"  lecture  on  "  The  World's  Sourofs  of  Fuel  and  Motive  Power," 
by  Dr.  O'  Olerk,  P  R.R. 

North-East  Coast  Institution  of  Engineers  and  Shipbuilders. -Fridi;, 
October  2yih.  Ai.  7  30  p  m  At  «uibto  Hall,  w.-wca-tlt*.  General 
Mee'i'ng.     Inaugural  a-ldress  by  the  president,  Mr.  H.  B.  Rowell. 

University  College  Olniversity  of  London).— Friday,  October  29ih. 
Ao  6  p.m.  l?'irst  of  SIX  leciures  on  "  biieccric  Heating  and  Electric 
Furnace^,"  by  Prof.  .1.  A   Flemine,  F.R.S 

Greenock  Electrical  Society.— Friday,  Octolier  29th.  At  745  p.m.  At 
Temperance  Institute,  19,  west  Stewart  Street.  Papsr  on  "Cable  Jointing," 
by  Mr.  J.  L.  Hogg. 

Association  of  Mining  Electrical  Engineers  (Lanes..  Cheshire  and 
North  Staffs.  Branch).— Siiurday,  October  30th.  At  6.30  p.m.  As 
OruBvenor  Hotel,  Deansgate,  Manchester.  Presidential  address  by 
Mr.  Q.  8  Corlett.  Paper  on  "  Colliery  Electric  Lighting,"  by  Mr.  Corlett, 
will  be  discussed. 

Association  of  Mining  Electrical  Engineers  (Notts,  and  Derbyshire 
Branch).— datuiday,  October  30th.  At  3  3J  p.m.  At  University  uoilege, 
Notiiogbam.  Paper  on  "  The  Use  and  Abuse  of  Oils  on  Mining  Plant," 
by  Mr    T.  O.  Thompson. 

Association  of  Supervising  Electricians.— Tuesday,  November  2nd.  At 
8  pm.  At  Ht.  BriJe's  Inatitute,  Ijiide  Lane,  E.U.  Paper  on  "  Accumu- 
lators," by  Mr.  R.  Rankin. 

Institution  of  Civl  Engineers. —Tuesday,  November  2nd.  At  8  p.m.  At 
Grea  .  Be  rge  dtreei,  S.W.     Presidential  Address  by  Mr.  A.  Ross 

Rontgen  Society.— Tuesday,  N  ivember  2nd.  Ai  8  16  p  m.  At  Institution 
of  hJlect  ical  Engineers,  Victoria  Bmbankment,  W.C.  Presidential 
Address,  by  Mr  J.  H  Gurdiner.    Exhibition  of  New  Apparatus. 

Institute  of  Marine  Engineers.— Tuesday,  November  2nd.  At  7  p.m  At 
'i'ower  Hill,  E.  Paper  on  "Development  in  Mechanical  Ventilation 
Hygi  nically,  Aboveground,  Uuderground,  and  Underdeck,"  by  Mr.  J. 
Keith. 

Chemical  Society.— Thursday,  November  4th.  At  8.90  p.m.  At  Burlington 
House,  W.     O.dinarv  Meeting. 

University  College.  London,— Friday,  November  5tb.  At  6  p.m.  Second 
Lecture  on  '  ciiectdo  Heating  and  Electric  Furnaces,"  by  Prof.  J.  A. 
Fleming.  F.R  S. 

Salford  Technical  and  Engineering  Association.  —  Saturday,  Novem- 
ber bth.  Ai  7  p.m.  At  Kuyai  Technical  Inotiiuto,  Peel  Park.  Members' 
Short  Papers. 


NOTES. 

Tlie  Russian  Lang,'ua«'e. — The  Council  of  the  North- 
East  Coast  Institution  of  Engineers  and  Shipbuilders  has,  in  a 
recent  circular  to  its  members,  drawn  attention  to  classes  in 
Russian  that  have  been  arranged  under  the  auspices  of  Armstrong 
College,  They  are  being  held  at  the  College  of  Medicine, 
Northumberland  Road  Newcastle-on-Tyne. 

Electricity  in  Wool.— The  question  of  electricity  in 

wool  manufacture  is  receiving  serious  consideration  just  now  by 
textile  experts  in  the  West  Riding  of  Yorkshire,  and  research  work 
is  proceeding.  A  member  of  the  Council  of  the  TextUe  Institute 
states  that  not  only  are  woollen  spinners  subject  to  troubles 
caused  by  the  presence  of  static  electricity  in  their  staple,  but  the 
same  efE-"Ct  is  found  to  a  lesser  degree  when  cotton  and  silk  are 
under  treatment.  Several  methods  for  the  eradication  of  the 
trouble  have  been  tried,  notably  electric  neutralisers  and  radio- 
active salts,  the  latter  ionising  the  air  between  the  fibres  and  an 
earth-plate,  and  thus  enabling  the  electricity  to  escape  to  earth. 

Institution  and  Lecture  \ote.s.— National  Illn- 
mination  Committee  of  Great  Britain.— A  meeting  of  this 
Committee  was  held  at  the  Institution  of  Electrical  Engineers  on 
October  p'Oth,  when  it  was  reported  that  Mr.  Jacqu's  Abady,  of 
London,  had  been  nominated  by  the  Institution  of  Gas  Engineers 
as  a  member  of  the  Committee,  to  fill  the  vacancy  cansed  by  the 
death  of  Mr.  Edward  Allen,  of  Liverpool.  The  Committee  elected 
Mr.  W.  Daddell,  of  London,  to  be  its  chairman,  in  snccefsion  to  the 
late  Mr.  Elward  Allen,  and  Mr.  John  Bind,  of  Southport,  to 
succeed  Mr.  Duddell  as  one  of  the  vice-chairmen.  Reports 
on  observations  carried  out,  at  the  instance  of  the  Committee,  at  a 
number  of  technical  laboratories,  on  the  height  to  which  the  flame 
of  the  Hefner  amyl-acetate  lamp  should  be  raised  to  afford  a 
light  of  one  International  or  English  standard  candle,  were  dis- 
cusped,  and  a  report  prepared  by  Dr.  E.  Ott,  of  Zurich,  on  researches 
which  had  been  carried  oat  in  Switzsrland  on  the  "  Effect  of 
Atmosoheric  Pressure,  Humiditv.  and  Vitiation  on  the  Light 
aflorded  by  the  Hefner  Standard  Lamp,"  was  considered. 

iDxtitiition  of  Electrical  Engineers  (Xewcnstle  Local 
Section)  — The  chairman,  Mr.  P.  V.  Hunter,  will  dfliver  his 
inaugural  address  on  Monday,  November  8th.  The  only  other 
arrangement  yet  made  for  the  session  is  for  .January  10th,  1916, 
when  Mr.  .T.  H  Beard  will  probably  give  his  paper  on  "The 
Disign  of  High-Pressure  Transmission  Systems."  Mr.  J.  B. 
Andrews  is  thchon.  sec.  of  the  Section. 

Electrolytic  Copiter  in  (•erniany. — The  share  capital 

of  the  Huttenwerk  Niederschonweide  is  being  increased  from 
£77.r)00  to  £150,000,  for  the  purpose  of  erecting  plant  on  an 
existing  available  site  for  the  production  of  electrolytic  copper. 
It  is  ntated  that  the  plant  will  be  brought  into  use  at  the  bcginninff 
of  next  ypar. 

.\|i|iointmeiits    Vacant. —  .\s'(istftnt    enpioper,    junior 

shift  onginenrs,  station  fitter,  engine  drivers,  stokers,  stoker 
trimmer,  wircman  and  mate,  for  a  Military  Camp  in  North  York- 
shire :  switchboard  Btt<'nd8nt  (?7s.  rui.).  for  Rorough  of  Lancaster  ; 
plumber  jointer  (£2  2a)  for  N 'wport  Cjrporation  ;  temporary 
shift  engineer  (3'»B.),  for  Pembroke  r. DC.  Particulars  are  given 
in  nnr  advertisement  pages. 

Inquiry. — Makers  of  the  "  Rapid  "  vacuum  cleaner  are 
Mkod  for. 
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Volunteer  Xotes, — Engineering  Institutions'  Volun- 
TKKu  Training  Cobps. — 

Company  Orders. — By  Lieut.-Col.  C.  B.  Clay,  V.D.,  Commandant, 
for  week  commencing  November  Ist,  1915  : — 

DriUs,  6.15  to  7.15  ;  7.15  to  8.15  p.m. 

JUotulay,    November     let. — Section    1,   Teobnioal  ;     Section    4, 
Sqaad  or  Workirp  Party. 

Tuesdai/,    November    2nd. — Section  2,   Technical ;    Section    3, 
Shootins  Woikinp  Party. 

Thursday,   November    4th.— Section  3,  Technical  ;    Section     2, 
Shooting  Working  Party. 

Friday.  November  nth. — Section  4,  Technical  ;  Section  1,  Sqnad 
or  Working  Party. 

Satiirdiiy,  Novtmber  Gth. — Company  Parade  2.30  p.m. 

Sectione  for  Technical  Drill  will  fall  in  at  the  Headquarters 
of  London  Electrical  Engineers  (T.F.),  at  46,  Regency  Street,  S.W. 

Sections  for  Squad,  Signalling,  Shooting  and  Working  Parties 
will  fall  in  at  the  new  Headquarters,  Chester  House,  Eccleeton 
Place,  S.W.  All  Members  who  have  not  yet  been  measured  for 
Uniforms  will  attend  at  Headquarters,  on  Friday,  the  5th  inst ,  for 
this  purposp.  All  men  who  draw  haversacks  and  water  bottles  for 
week-end  Working  Parties  are  requested  to  return  them  to 
Headquarters  on  the  following  Monday.  Members  desiring  to  have 
their  own  haversacks  and  water  bottles  can  purchase  them  at 
Gamages'.  The  following  Corporals  have  been  appointed  : — 
C.  McArthur  Butler,  Sfction  2  ;  H.  J.  Golding,  Section  3  ;  B.  C. 
Garman,  Section  4  ;  R  T.  Morris,  Section  4  ;  T.  Spiers,  Section  3  ; 
H.  Jantzen,  Section  2  ;  E.  A.  Ullmann,  Section  1  ;  J.  M.  Smith, 
Temporary  Corporal. 

E.  6.  Fleming, 
Company  Commander  and  Acting  Adjutant, 

3bd  Batt.  (Old  Bo^s)  Central  London  Regiment  (Volun- 
teers).— Battalion  Orders  by  Colonel  S.  G.  Grant  (Officer  Com- 
manding), Thursday,  October  28th,  1915  :— 

Week-end  Parades: — Saturday. — The  Battalion  will  parade,  as 
strongas  possible,  at  Baker  Street  Station  at  2.30  p.m.,  and  proceed 
by  train  to  Wembley  Park,  for  Field  Operations.  Orders  have  been 
issued  to  those  concerned. 

Sunday. — The  Bittalion  will  parade  at  Liverpool  Street  Station 
(Low  Level  entrance,  G.B.R.)at  9.30  a.m.,  and  proceed  by  train  for 
Entrenching  duties,  returning  at  4.59  p.m. 

The  Quartermaster  will  make  the  necessary  arrangements  for 
Lunch. 

Special  Employment. — Names  of  men  are  required  at  once  who 
will  volunteer  and  are  suitable  for  special  employment,  the  nature 
of  which  they  can  ascertain  by  applying  to  their  Company  Com- 
manders. As  the  Authorities  require  this  return  by  November 
1st,  members  are  requested  to  give  their  names  in  as  soon  as 
possible,  and  Company  Commanders  must  hand  them  in  to  the 
Adjutant  on  Parade  nest  Sunday,  the  31st  inst. 

Musketry. — Saturday  next,  the  30th  inst.  There  will  be  shooting 
at  both  Acton  and  Bisley  Ranges,  as  usual.  Members  proceeding  to 
Acton  must  parade  there  at  2  p.m.  punctually.  Those  shooting  at 
Bisley  must  report  themselves  to  Sergeant  Cotter^  at  the  barrier  of 
No.  9  Platform,  Waterloo  Station,  at  12.45  p.m. 

Tuesday,  November  2nd.     Shooting  at  Acton,  as  usual,  at  2  p.m. 
A.  G.  Joiner,   Major  and  Adjutant,  O.B.C. 

Zinc  from  Quebec. — The  first  Canadian  zinc  reduction 
plant  to  be  startel  in  Canada  will  be  in  operation  before  November 
Ist.  The  newly- incorporated  Canadian  Zinc  Co.,  which  is  owned 
by  the  Weedon  Mining  Co.,  has  acquired  a  large  industrial  plant, 
and  has  entered  into  a  contract  for  electricity,  the  present  arrange- 
ment being  for  an  initial  allotment  of  1,000  H. p.  Initially  United 
States  ores  will  be  used,  but  it  is  expected  that  in  a  few  months 
the  mills  will  be  supplied  from  the  mines  owned  by  the  company 
at  Nottingham  (Qaebei). — Financier. 

Quoting  from  a  U.S.  Consular  report,  the  Chemical  Trade 
Journal  says  it  is  officially  announced  by  the  President  of  the 
Consolidated  Mining  and  Smelting  Co.,  Toronto,  that  the  Dominion 
Government  has  contracted  with  that  company  for  the  entire 
output  of  the  new  zinc  reduction  plant  now  being  installed  at 
Trail,  British  Columbia.  After  long  experimentation  the  metal- 
lurgists of  this  company  have  discovered  a  satisfactory  process  of 
reducing  the  ores  by  electrochemical  treatment,  the  experimental 
plant  being  now  capable  of  producing  500  to  1,000  lb.  a  day.  It 
is  said  that  the  Trail  smelter  will  be  one  of  the  best  in  America, 
and  that  it  will  be  producing  25  tons  of  spelter  a  day  before  the 
end  of  the  year.  The  new  zinc  plant  will  be  installed  with  a 
capacitv  to  use  10,000  hydro-electric  h.p.  from  the  West  Kootenay 
Power  Co. 

The  Navy's  Need  for  Skilled  Engineers.— Munition 

work,  as  we  understand  it  to- day,  that  is  to  say,  work  in  the  shop 
and  the  factory,  forms  by  no  means  the  only  opportunity  for  skilled 
engineers  to  serve  their  country  at  the  present  time.  The  Navy 
is  always  glad  of  their  services.  Transference  from  munition  work 
to  the  Navy  is  not  encouraged,  but  amongst  those  skilled  mechanics 
who  are  not  at  the  present  moment  engaged  on  munition  work 
there  must  be  many  who  would  be  glad  to  find  an  outlet  for  their 
technical  abilities,  bv  becoming  members  of  the  Naval  Servic. 
It  is  felt  that  if  the  opportunities  and  the  requirements  which 
exist  in  this  respect  were  more  fully  known,  there  would  be  no 
difficulty  in  keening  up  the  supply  of  electrical  artificers  and 
engine-room  art  ficers  who  are  needed  by  the  Navy.  This  branch 
of  Naval  Service  has  many  attractions,  not  the  least  of  which  is 
the  comparatively  high  pay  received,  which  amounts,  on  entry, 
to  nearly  £2  per  week,  and  which  may  be  vejy  consider- 
ably improved   by  good  service.      Thus,   with  much  bettei   pay 


and  prospects  than  those  of  the  ordinary  seamen,  they  have 
the  same  opportunity  for  seeing  the  wurld,  and  for  leading 
a  fine,  healthy  open-air  life,  at  the  same  time  as  driving 
their  own  trade,  which  usually  keeps  them  so  closely 
oonfined  to  the  workxhop.  As  they  enter  the  Navy  with  the 
rating  of  chief  petty  officers  they  mess  in  the  chief  petty  officers' 
mess  and  have  the  same  opportunities  for  leave  when  they  are 
in  port.  If  they  are  sufficiently  skilled  they  are  drafted  at  once 
on  to  a  battleship  and  come  immediately  to  grips  with  their  work. 
Their  opportunities  for  advancement  to  commissioned  rank  are 
excellent.  During  the  period  of  the  war,  men  are  accepted 
between  the  ages  of  21  and  15.  For  rating  as  engine-room  artificers, 
men  who  have  experience  and  are  competent  workmen  in  the 
trades  of  engine  fitters  and  turners,  copperi>miths,  boiler  msikers, 
and  engine  smiths  are  required.  An  examination  is  usually  held 
on  entry,  but  in  the  case  of  a  candidate  who  holds  a  Buard  of 
Trade  certificate  as  a  first  class  or  a  second  class  engineer,  and 
can  produce  certificates  of  character  and  ability  from  the  works 
in  which  he  has  learnt  his  trade,  exemption  is  granted.  Engine- 
room  artificers  are  entered  as  chief  petty  officers,  a  pasition  which 
carries  with  it  many  privileges.  A  free  kit  is  provided  on 
entry,  and  this,  of  course,  is  not  the  ordinary  blue-iacket'e 
slacks  and  jumper,  but  what  is  known  in  the  Navy  as 
"  fore-and-att  rig,"  that  is  to  say,  a  peak  cap  and  reefer  jacket. 
Fitters,  turners  and  instrument  makers  are  required  by  the  Navy 
as  electrical  artificers.  Candidates  for  this  rating  are  accepted  for 
the  period  of  the  war  between  the  ages  of  21  and  45.  The  pay  is 
the  same  as  that  of  engine-room  artificers,  and  an  examination  in 
fitting  and  turning  or  ihstrament  making  is  imposed.  Electrical 
artificers  may  be  recommended  for  a  practical  courEe  of  training 
which  is  carried  out  on  board  the  Vernon,  which  is  moored  at 
Portsmouth,  or  on  board  the  Defiance  at  Devonport.  During  this 
period  they  may  be  accommodated  either  on  board  ship,  or  in  the 
magnificent  Naval  barracks  which  are  situated  in  these  two 
towns.  This  avenue  to  naval  life  is  certainly  one  not  to  ba 
neglected  by  the  skilled  eogineer.  There  is  no  quicker  way  of 
entering  for  actual  service,  and  none  which  secures  immediately 
better  pay,  prospects  and  position.  Entering  the  Navy  as  a  chief 
petty  officer  he  immediately  steps  into  a  rank  which  takes  the  man 
who  enters  as  ordinary  seaman  many  years  to  achieve. 


OUR    PERSONAL    COLUMN. 

Ths  Editors  invite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  side  of  tlie  profession  and  industry 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Elkotbioal  Review  posted  as  to  their  movements. 


Central  Station  Officials. — The  Electricity  Committee 

of  the  St.  Pancras  B.C.  has  recommended  that  the  wages  of 
the  boiler  foreman  at  the  King's  Road  electricity  station  be 
increased  from  £2  15s.  to  £'S  per  week. 

Mr.  J.  A.  H.  Clifford  has  been  apx)ointed  engineer-in-charge 
of  the  Belfast  Corporation  electricity  station,  and  Mr.  Girvan, 
switchboard  attendant,  has  been  promoted  junior  engineer-in- 
charge. 

General. — Mr.  J.  F.  Avila  has  been  appointed  works 
manager  at  the  Birmingham  works  of  Simplex  Conduits,  Ltd. 
Important  business  operations  have  necessitated  certain 
changes,  and  these  having  to  be  made  hurriedly,  Mr.  Avila 
was  unable  to  take  leave  of  all  his  London  district  friends. 
For  the  last  nine  years  he  has  acted  as  London  manager  to 
this  company,  and  has  been  in  touch  with  many  electrical 
men  in  the  London  district.  _  ,    o,  ■ 

The  North-East  Coast  Institution  of  Engineers  and  Ship- 
builders at  its  meeting  to-night  will  present  Institution  gold 
medals  as  follows  for  papers  read  last  session  :— Mr.  J.  W. 
HoBSON,  for  a  paper  on  "  Industrial  Locomotives" ;  Mr.  E.  W. 
Eraser  Smith,  for  a  paper  on  "The  Future  of  British  Engi- 
neering and  Shipbuilding."  ,    x,     t,     jf     , 

Mr.  W.  DuNDAS  Fo.x,  power  representative  to  the  Bradtord 
Municipal  electricity  department,  has  resigned  his  position, 
and  has  joined  the  staff  of  the  British  Westinghouse  Electric 
and  Manufacturing  Co.,   Ltd.,  at  Trafford  Park. 

The  wedding  took  place  at  Christ  Church,  Eccleston,  a  few 
days  ago,  of  Mr.  Robert  C.  Shaw,  of  Prescot.  and  Mies 
Gwendoline  D.  Wheeler,  of  Eccleston  Park,  Prescot.  Among 
the  presents  received  were  a  marble  clock  and  afternoon  tea- 
cups from  the  staff  at  the  British  Insulated  &  Helsby  Cable 

Works.  •     ,1     r      J      /-I      tt 

The  following  announcement  appears  m  the  London  (Jazette  : 
—Royal  Marines  Submarine  Miners,  Temp.-Lieut.  to  be  Temp.- 
Capt.,  Horace  M.  Taylor. 

At  St  Mary's  Parish  Church,  Whitby,  on  October  20th, 
the  marriage  took  place  of  Mr.  Wm.  Harold  Cowling,  elec- 
trician,  Saltburn-by-the-Sea,  and  Miss  Margaret  Jane  Barrj-, 

°  The  marriage  has  taken  place  at  Tarrant  Monkton  Cburch, 
Dorset,  of  Mr.  Leslie  Hampden  Pratt,  of  Streatham  and  Miss 
Victoria  Agnes  Hall,  second  daughter  of  Mr.  Edwanl  H.  Hall, 
Rugby.    Mr.  Pratt  is  serving  in  the  Royal  Naval  Division. 

New  Justices  of  the  Peace  appointed  for  the  County  ot  Kent 
include  Mr.  Thos.  Octavius  Callender,  of  West  Heath  House, 
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Abbey  Wood,  managing  director  of  Callendcr's  Cable  and 
Construction  Co.,  Ltd.,  of  Erith. 

Lieutenant-Colonel  E.  E.  P.  Pioott,  CLE.,  late  of  tht 
Bombay,  Baroda  and  Central  India  Railway  Rifles,  bas  been 
appointed  to  the  command  of  a  service  battalion.  He  com- 
manded the  1st  Battalion  of  the  Rifle.s  for  the  usual  period, 
and  is  the  chief  electrical  engineer  of  the  Bombay,  Baroda 
and  Central  India  Railway. 

On  the  occasion  of  his  mamage,  Mr.  W.  Wood,  electrical 
and  telegraph  superintendent,  North-British  Railway,  wa.s 
]iivseuted  by  mcudjers  of  the  staff  with  a  silver  tea  service. 

The  Mini.stiy  of  Munitions  and  the  l;0cal  Government  Board 
have  invited  Mr.  J.  M.  McEluov,  general  manager  of  the 
Manchester  Corporation  Tramways  Department,  to  conje  t<) 
l^ndon  for  the  purpose  of  advising  on  the  best  means  of 
dealing  with  transit  difficulties  in  a  portion,  of  the  Metrf>- 
politan  district,  where  munitions  workers  are  emplo}ed  in 
large  numbers. 

Ihe  London  Gazette  announces  that  the  undermentioned 
have  been  appointed  second-lieutenants  in  the  London  Elec- 
trical Engineers :— Sapper  W.  J.  R.wvi.incs,  Sapper  J.  D. 
Ross. 

Roll  of  Honour. — Mr.  Tom  A.  Fr.'Vser,  who  was  with 
the  Electrical  Co.,  Ltd.,  for  13  years,  latt^-rly  as  manager  of 
the'  cable  and  metals  departments,  was  killed  in  action  in 
Flanders  on  October  IGth.  He  joined  the  H.A.C.  soon  after 
the  outbreak  of  war. 

Sergeant-Major  Eric  E.won,  of  the  11th  Manchest«rs,  an 
electrician,  of  Broadstairs,  has  been  missing  at  the  Dardanelles 
.«ince  August  S^nd. 

Private  Harrx  Seed,  of  the  8th  Battalion  King's  Own  Scot- 
fish  Borderers,  who  is  reported  to  have,  been  killed  in  France, 
was  formerly  engaged  in  electrical  work  at  Stockton  Heath, 
Warrington. 

Lieutenant  Fergus  R.  Forbes,  of  the  Royal  Engineers,  for- 
merly engaged  at  the  Hayle  (Cornwall)  electricity  works,  has 
been  killed  in  action  in  France. 

Gunner  Percy  Edg.4R  Eussedl,  of  the  Royal  Field  Artillery, 
who  was,  prior  to  enhstment,  with  Messrs.  Willans  &  Robin- 
son, Ltd.,  of  Rugby,  has  been  killed  in  France. 

Bugler  Wilfred  "Lintern,  l'2th  Battalion  Rifle  Brigade,  who 
has  fallen  in  action  in  France,  was  prior  to  the  war  engaged 
at  the  Rugby  works  of  theT3ritish  Thomson-Houston  Co.,  Ltd, 

Private  Reginald  Stall.ard,  of  the  10th  Battalion  Worcester- 
shire Regiment,  who  left  the  staff  (if  Mes.srs.  Heenan  A:  Froude. 
refuse  destructor  makers,  of  Worcester,  to  join  the  Forces, 
lias  been  kille<l  in  action. 

Lance-Corporal  W.  Bridgett,  of  the  ]/5th  North  Staffs. 
Pvegiment.  engaged  until  the  outbreak  of  war  w-ith  Messrs. 
Sieiiien.s  at  Stafford,  has  been  wounded  in  the  ankle  in  France, 
;ind  is  now  in  hospital  in  England. 

Private  Clifford  Bextley,  12th  Yorkshire  R-egiment,  who 
has  died  from  w<uinds  received  in  action  in  France,  was 
engage<l  at  the  electricity  works  of  the  Heckmondwike  U.D.C. 

Sapper  A.  Sxow.  95th  Field  Company,  Royal  Engineers, 
who  was  on  the  electricity  staff  of  Hanley  Corporation,  has 
been  wounded  in  action  in  France.  He  is  in  the  Whitchurch 
^filitary  Hospital  at  Cardiff. 

Privak^  Frank  Whittaker.  who  was,  prior  to  the  war. 
engaged  with  the  Yorkshire  Electric  Power  Co.,  is  reported 
mi.ssing  at  the  Dardanelles,  where  he  was  drafted  on  July  3rd. 

Private  H.  A.  Garr.att,  of  the  l/4th  Ijeicestershire  Regi- 
ment, who  was  engaged  with  a  firm  of  electrical  engineers  at 
Ij(Mce.ster,  has  been  wounded  in  action,  and  is  in  hospital  at 
.■\berdeen.    His  wounds  are  in  the  right  shoulder  and  hand. 

Private  Ernest  Tuson,  4th  Battalion  South  Wales  Borderers, 
who  has  been  killed  in  action  at  the  Dardanelles,  was  an  elec- 
trician engaged  in  the  railway  telegraph  department  at  Aber- 
gavennv.  Previouslv  he  was  a  foreman  in  the  electrical 
ilepiirtiiient  of  the  L.  &  N.-W.R.  Co.  at  Warrington. 

Private  .T.  A.  Ellis,  of  the  Coldstream  Guards,  who  was  on 
the  staff  of  Messrs.  Siemens  Bros.,  at  Stafford,  has  been  kilkxl 
in  action. 

Sergeant-Major  Ebnest  G.  Thomas,  of  the  l/.5th  North  Staffs 
Regiment,  formerly  on  the  electricity  staff  at  the  Burslem 
munii-ii)al   works,  has  been  killed  in  action. 

Obituary. — We  reeret  to  learn  that  Prof.  \'ivi.\n  B. 

Lewes.  Professor  of  Chemistry  at  the  Royal  Naval  College. 
Clroenwicli.  chief  sujjerintendiug  pas  examiner  to  the  City  of 
London,  and  a  lecturer  and  expert  whose  statements  respect- 
ing tlie  hygienic  viilue  of  gas  lighting  and  heating  have  fre- 
<|uently  intereste<l  electrical  men,  p.i.s.sed  away  on  Saturday 
night  last.  Me  was  taken  ill  with  double  i>iieuniiinia  while 
on  a  lecturing  viwit  to  Mold,  FliiiUlme.  He  was  03  vears 
of  age. 

The  nation  lias  lost  one  of  its  greatest  ordnance  exports 
an<l  the  head  of  the  renowned  Armslrong-Whitwortli  organi- 
H'ltion,  at  Elfwiek.  by  the  deiitli  of  Sir  Andukw  Noulk,  who 
died  last  week  ut  the  nc<"  fl  S3  veins. 

We  regret  to  record  that  Mr.  Ehxhst  ITmit.iex  (of  Messrs. 
H  Hartjen  &  Co.)  |iaB«e<1  away  on  October  8lli,  u!U.-r  an  opera- 
tion for  appriKlieitw.  The  IniHineHK  will  be  i'on1inui'<l  im  usual 
uiidi'r  the  personal  supervision  of  Mr.   I''.   W.  Laim. 

Mr.  W.  A.  LiNILEV,  who  had  been  manager  of  Ihii  Wolver- 
hamiiton  Corranation  TrnniwaVH  HJiiie  KMK-^,  die<l  on  Monday 
after  a  long  illness,  the  result  of  nn_  iie<Md('nt.  Prior  to  his 
a|)pointn1ent.  deceased,  who  was  n  Wol verba mi>ton  man,  was 
aswieint^l  with  the  Binninghain  traMiwnyg  Iwforc  they  were 
niunieipaliscyl. 


CITY    NOTES. 


Dick,  Kerr  &  Co.,   Ltd. 

Mr.  Claud  T.  Cayley  (chairman)  pre.sided  at  the  annual  meet- 
ing, held  on  October  21st,  at  the  Cannon  Street  Hotel.  In 
moving  the  adoption  of  the  report,  the'  Chairhian  said 
that  just  over  a  year  ago,  when  they  last  met,  he  fancied  the 
large  majority  fully  anticipatetl  that  before  they  met  again 
the  war  would  be  over,  and  they  would  be  in  a  po.sition  of 
ccnsidei'ing  their  own  affairs  from  a  normal  point  of  view. 
.\s  it  was,  the  position  remained  much  as  it  was.  They  wei-e 
in  a  state  of  susi>ense,  living  from  hand  to  mouth,  as  it  were; 
all  their  normal  development  stopped  and  their  energies  trans- 
ferred to  the  special  requirements  of  the  time.  He  toUl  them 
last  year  that,  in  the  opinion  of  the  directors,  the  company 
would  experience  some  lean  years  after  the  war  before  they 
could  hoi)e  for  the  re-estabUshment  of  their  standard  bu.siness, 
especially  in  heavy  manufacturing,  and  he  had  no  reason  to 
alter  this  opinion.  The  profit  on  ttiis  year's  trading  was  prin- 
cipally derived  from  orders  and  contracts  taken  before  the 
w'ar,  and  which  were  gradually  falling  in  to  a  finish.  These, 
as  could  be  readily  understood,  were  not  being  replaced  by 
others  of  similar  nature,  so  that,  although  they  were  biw^N' 
now  on  abnormal  work,  there  was  bound  to  be  a  transition 
period  occupied  in  re-establishing  nonnal  conditions;  and  it 
was  because  of  this  that  the  directors  could  not  .see  their  w^a>' 
to  recommend  a  dividend  on  the  orchnary  shares.  ITiey  felt 
that  some  reserve  must  be  made  to  bridge  over  that  ijeriod. 
He  had  mentione<l  that  they  were  busy  noi^-,  but  not  on 
normal  work ;  and  although  the  directors  were  primarily 
pleased  because  they  believed  they,  as  a  company,  were  assist- 
ing the  Government  to  a  material  extent,  they  were  also 
hopeful  that  some  reasonable  profit  proportionate  to  the  efforts 
being  made  would  be  permitted — sufficient,  at  all  events,  to 
make  it  unnecessary  next  year  to  put  such  a  large  percentage 
of  profit  to  reserve  for  contingencies.  Clear  indications,  how- 
ever, had  been  given,  first  in  the  Munitions  Act.  and  secondly ' 
in  the  "Budget,  of  the  Government's  intention  to  absorb  excess 
profits,  .especially  if  derived  from  work  due  directly  to  the 
v  ar.  No  jierson  could  object  to  this  principle,  but  at  the 
•siiiue  time  no  one,  at  all  events  outside  of  the  Government. 
<'ould  i)redict  to  what  extent  it  would  be  applied,  and  it,  there- 
fore, behoved  them  to  be  ultra-c<in.servative  in  dealing  with 
their  accoimts  at  the  present  time.  There  was  no  abnormal 
change  to  draw  attention  to  in  the  accounts.  Conti-acts  were 
larger  than  they  had  been  for  some  years.  One  cause  was 
found  in  the  Metropolitan  Water  Board  contract,  where  a 
very  large  amount  of  plant  was  required,  and  the  work  was 
going  on,  although  suffering  to  some  extent  for  want  of  lalnnir. 
.•\nother  cause  was  in  connection  with  certain  changes  and 
developments  on  the  manufacturing  side  of  the  business,  res- 
pecting which,  however,  he  could  not  go  into  details.  His 
speech  was  a  short  one,  but  fairly  to  the  point.  Owing  to  the 
company  being  engaged  in  work  for  the  Government  it  was 
necessary  for  him  to  make  it  short.  The  balance-sheet  was 
made  up  to  June  30th,  1915,  during  which  period  they  were 
not  as  heavily  engaged  in  the  manufacture  of  war  material  as 
at  the  present  time,  and  as  they  expec-ted  to  be  in  the  future. 
The  figure  for  contracts  was  i'160,;W5,  and  although  he  had 
referred  to  contracts  being  large,  still  there  had  been  previous 
years  when  they  were  larger  still.  It  would  be  noticed  that 
they  had  transferred  1'25,000  to  a  special  reserve  fund  for 
contingencies. 

Mr.  R.  H.  Prestwich  seconded  the  motion,  and  it  was  car- 
ried without  discussion. 

The.  retiring  directors  were  re-elected,  and  Mr.  John 
S.AMPSON,  in  reply,  said  he  thought  the  shareholders  bad  reason 
to  be  fairly  well  sati-sfied  with  the  position  of  affairs,  consider- 
ing all  the  circumstances. 

Mr.  Barkek  Gi.enn  proposed  a  hearty  vote  of  thanks  to  the. 
board  and  staff,  and  this  was  seconded  by  Mr.  DixoN,  who 
obs(Mved  that  all  the  membere  of  the  board  weiv  practical 
l>usine.ss  men.  and  if  they  could  not  make  a  success  of  the 
company,  nobody  could. 

The  vote  was  acknowledged  by  the  Chairman,  who  naid  a 
warm  tribute  to  the  work  of  Mr.  Walter  liutherford.  the 
managing  director,  and  the  staff. 


Cape  Electric  Tramways,  Ltd. 

The  dirtvfors  report  that  for  the  year  <iiding  .luin'  .'dilh,  1915. 
the  profit  and  liws  account  shows  n  profit  <if  ,i'Mi.t)15,  and  after 
providing  fiu-  debenture  interest,  rwleniption  of  dobentnivs, 
ami  taking  into  ao-ount  the  balance  brought  forward  from 
last  year,  a  net  credit  balance  »if  f'M.'Jfid  remains.  From  this 
ainoiint  the  reserve  fund  hn.'<  been  <iedite<l  with  i'l'2,(KK), 
leaving  a  balnnce  of  A'3'2,'iS0i.  The  directors  therefore  nvom- 
mend  th<>  paynuMit  of  a  dividend  in  respect  of  the  past  year 
of  6  iMM-  cent,  on  the  ordinai-j'  share  capital  of  the  company. 
This  will  absfvrb  i."2l..5ril,  leaving  a  balance  of  £l,'i'2!y  to  be 
<-nrrii>d  forward.  During  the  year  the  Iramways  carried 
'21  (i8(1,()70  pas-senpors,  earning  f'2fKi,l'2.'t,  as  ngninst  '2H,8S('),14(> 
passengers,  earnin^r  .£'200,409  in  19i:i-14.  While  the  traffic  ^ 
shows  some  expansion,  the  state  of  war  in  South  Africa  dnrinp 
Ihe  rear  under  review  has  added  considerably  to  the  Working 
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costs  of  the  tramways  by  reason,  of  the  additional  cost  of 
labour  and  the  allowance  granted  to  those  employes  who 
have  gone  on  active  service,  over  and  above  which,  there  is 
also  an  increase  in  the  cost  of  all  supplies.  The  profit  on  the 
^■ear's  working  most,  therefore,  be  regarded  as  satisfactory, 
especially  as  it  has  had  to  be  earned  in  a  period  covering  the 
Kebelliou  and-  the  German  South-West  African  Exi^dition. 
The  conditions  prevailing  call  for  the  exercise  of  economy  and 
retrenchment  wherever  possible,  and  the  management  in 
South  Africa  is  fully  alive  to  the  necessity  of  most  careful 
.-iuiwrvisiou  in  every  department  of  the  company's  business. 
The  directors  again  refer  to  the  valuable  services  rendered  by 
the  local  boards  in  Cape  Town  and  Port  Elizabeth,  also  by 
the  general  managers  in  Cape  Town  and  Port  Elizabeth,  and 
the  .staffs  under  them.  Mr.  Jamejion,  who  was  secretary  of 
the  company  since  its  formation,  died  suddenly  in  March  last. 
Mr.  F.  Haines,  who  was  acting-secretary,  has  been  appointed 
his  successor. 
Aunual  meeting  :   November  10th. 


Yates  and  Thorn,  Ltd.— The  net  profit  for  the  year 
emled  \u"ust  7th,  after  providing  for  depreciation  of  plant 
and  machineiN-,  interest  on  mortgage  debenture  stock,  and 
writinn  down  investments  to  market  value,  is  £X,ood,  plus 
£8  i'^s"  brought  forward.  The  directors  propose  to  pay  one 
year's  dividend  on  the  ordinary  shares  at  10  per  cent^  le^ 
tax,  transfer  to  reserve  fund  i-2(.i,000,  and  carry  forward  ^8,346. 
— Financial  Times. 

West  India  and  Panama  Telegraph  Co.,  Ltd.— The 
direc-tors  recommend  the  following  dividends  -.-Gs.  per  share 
on  the  1st  and  ind  pref.  shares,  for  the  six  months  ended 
June  30th.  and  9d.  per  share  on  the  ordmaiT  shares,  free  of 
income-tax. 

Huelva  Gas  and  Electricity  Co.,  Ltd.— A  financial 
contemporary  says  that  the  dire<-tors  announce  that  )t  will  be 
impossible  to  provide  the  interest  due  on  November  11th  next 
<in  the  debenture  stock. 

New  St.  Helens  and  District  Tramways  Co.,  Ltd.—. 
A  dividend  of  'H  per  cent.  CJs.  C.l.  per  share)  on  the  prefei. 
encc  shares  is  announced.  i'5.<N«i  has  b,.en  placed  to  ieser\e 
and  £d,557  carried  forward. 

Kaministiquia    Power  Co.- 
claied  a  dividend  of  1^  per  cent, 
per  annum  on  the  common  .stnel 
i'lst 

Brisbane  Electric  Tramways  Investment  Co., 
A  dividend  of  4s.  per  share,  fro  of  income-tax,  <.n  the 
shares  is  announced. 

Lisbon  Electric  Tramways,  Ltd.-The  directors  ha^^ 
declared  an  interim  dividend  ni  -li  per  cent.,  free  of  income- 
tax,  on  account  of  earnings  (.f  current  year. 

Parsons  Marine  Steam  Turbine  Co.,  Ltd.— The 
dir^tors  recommend  a  <!iviaend  nf  13  per  cent,  (actual), 
making  -25  per  cent,  for  tlie  year. 

Westinghouse  Brake  Co.,  Ltd.— Interim  dividend  of 
.5  per  cent.,  less  income-tax. 

Anderston  Foundry  Co.,  Ltd.-Interlm  dividend  of 
4s.  6d.  lier  share,  less  income-tax. 

Delabole  Electric  Light  Co.,  Ltd.-.\  dividend  of  5 
per  cent,  for  the  year  is  announced. 


•The    directors    have 
i>r  at  the  rate  of  (i  per 
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STOCKS    AND    SHARES. 

TrESD.w  Evening. 

■nmMriince  of  firmness  or  busine.ss.  .  , 

•'•The  heavy  rises  of  last  week  'n.  Mexican  utility  ism^s  have 
lH>en  further  improved  upon  during  the  past  f^^  'i<^^.-  ^^ 
il„.  he.'innin-  of  the  week  there  came  a  .slight  set-back  intne 

IS  rcards  Mex  co  brought  about  a  hvelv  gamble  m  ixew 
York  ml  the  excitement  spread  to  M.mtreal.  thence  to^Lon- 
d.m  "  ve  V  little  inquiry  for  the  utility  .nrnpames  bonds 
int  up  price,  bv  leaps  and  bounds,  and  some  holders  consider 
that  he  ri^  has  been  carried  quite  far  enough  tor  the  present 
It  is  onlvlecessarv  to  refer  to  several  of  the  recent  reports 
rom  Mexican  companies  to  understand  how   thoroughly  ex- 


hausted  the  country  is.  Food  in  Mexico  City,  we  read  in  one 
of  these  reports,  is  at  prohibitive  prices,  because  scarcely  any 
crops  were  sown,  on  account  of  brigandage  and  the  contis- 
cation  of  dra-ight  animals. 

The  exchange  was  said  at  the  end  of  June  last  to  be  n 
nominal  few  pence.  The  Mexico  Tramways,  it  was  recentl\ 
stated,  had  lost  the  controllers  olV  its  cars.  The  Mexican  Light 
and  Power  Co.  was  unable  to  collect  its  debts,  although  at 
the  same  time  it  was  expected  to  maintain  its  upkeep,  the 
purchase  of  machinery  having  to  be  made,  of  course,  in  gold, 
while  what  taldngs  the  company  secured  were  in  the  fright- 
fuUv  debased  cuiToncy  of  the  country.  Carrauza  has  indeed 
a  colossal  task  in  front  of  him.  Money,  no  doubt,  will  pour 
into  Mexico  from  the  Unite<l  States;  but  it  stands  to  reason 
that  the  Americans  will  insist  upon  still  terms  for  tlieir  linanc- 
itig  of  the  companies.  The  words  Prior  Eieii  and  First  Mort- 
gage stand  an  unhappy  chance  of  losing  much  of  their  .sacni- 
s.iiutity  in  the  light  of  what  is  probably  going  to  happen  in 
Alixico  during  the  next  year  or  two. 

Canadians  have  been  booming  in  consequence  of  the  fresh 
reports  reaching  this  country  as  to  several  of  the  well-known 
companies  being  overwhelmed  with  war  orders.  The  parti- 
cular star  is  Canadian  General  Electric,  the  common  stock  of 
which  ro.so  10  points  in  one  day,  and  7  or  8  more  in  less  than 
a  week ;  the  price  has  soared  to  130,  whereas  at  the  outbreak 
of  war  it  stood  a  little  below  par,  and  in  the  early  part  of  the 
present  month  the  price  was  about  108.  The  preferred  stock 
is  almost  neglected,  its  dividend  being  fixed  and  carrving  no 
participating  rights.  Shawinigan  Water  common  stock  fur- 
ther rose  to  14.3.  The  shares  of  the  various  electric  lighting 
and  power  companies  of  the  United  States,  as  well  as  Canada, 
have  been  eagerly  sought  after;  and,  judging  from  the  way  in 
which  American  rails  have  been  pushed  up  to  almost  ridiculous 
values,  there  is  some  justification  at  least  for  the  buying  that 
is  goiiig  on  in  the  industrial  departments. 

Brazil  is  considered  to  have  definitely  turned  the  corner, 
and  a  remarkable  feature  of  the  week  is  the  way  in  which 
Brazilian  Traction  common  shares  have  gone  ahead.  Unlike 
the  improvements  in  some  of  the  other  stocks  and  shares  just 
mentioned,  the  rise  in  Brazil  Tractions  has  been  accompanied 
by  a  .satisfactorv  amount  of  business.  Montreal  as  well  as 
L<mdon  is  supporting  the  shares  on  this  side,  and  the  price 
is  now  within  easy  distance  of  that  current  at  the  time  that 
war  broke  out— namely,  66.  The  company's  preferred  shares 
have  risen  at  the  same  time,  standing  now  about  89i.  Eio  de 
Janeiro  Tramwav  bonds  improved  materially,  in  sympathy 
with  the  substantial  recovery  in  all  things  Brazdian ;  and  the 
whole  of  this  Latin-American  utility  list,  so  di?  and  stagnant 
hitherto,  is  once  more  a  centre  of  lively  animation  and  keen 
buying  which  would  have  rejoiced  the  heart  of  poor  Dr. 
Pearson  the  head  of  the  group,  who,  it  will  be  remembered, 
was  murdered  bv  the  Germans  in  the  sinking  of  the  Lusitania. 
Tlie  home  markets  are  generally  steady,  with  the  exception 
of  that  for  Home  Rails.  The  latter  is  as  depressed  and  neg- 
lected as  ever:  every  week,  in  fact,  brings  further  declines; 
and  what  claims  the  market  has  to  the  consideration  of  in- 
vestors are  entirely  overiooked.  Central  London  assented 
ordinary  is  easier.  Tliere  are  falls  in  Metropolitans,  Under- 
ground'  Electric  ordinary  shares  and  income  bonds.  Under- 
nround  income  stock,  however,  is  finn  at  103J.  .        . 

Electricity  supply  shares  are  maintaining  their  prices  in 
most  cases-  where  shares eome  in,  they  usually  have  an  etlect 
niMn  the  quotation.  County  of  London,  for  instance  are 
easier  at  10;  and  the  4  per  cent,  debenture  stock  of  the  Metro- 
TX)litan  Co.  is  marked  down  5  points  to  8o.  -r,,    .  ■ 

Debenture  stock  holders  of  the  South  Metropolitan  Electnc 
Licht  &  Power  Co.  are  being  asked,  m  a  circular  signed  by 
the  chairman  of  the  undertaking,  to  support  the  board  6  pro- 
potaLsfor  an  alteration  of  the  trust  deed.  The  trustees  for 
the  debenture  stockholders  differ  from  the,  board  of  directors 
on  a  point  touching  the  company's  obligation  to  caiTy  a  por- 
tion of  the  profits  to  the  credit  of  the  depreciation  account. 
It  s  unusuaf  for  the  direcU^rs  and  the  trustees  tor  the  deben- 
ture holders  of  a  company  to  hold  divergent  views;  but  where 
te  security  of  debenture  stockholders  is  in  any  way  m  ques- 
tiffn  the  matter  is  manifestly  one  that  calls  for  very  careful 

"^Thf  toleg^aph^'ai-kot  is  better,  the  only  decline  being  one 
of  i  in  Eastern  Extension  shares,  which  have  lost  the  fraction 
^nined  ast  week.  Anglo-American  Telegraph  preferred  has 
?^nT  risen  an  New  York  Telephone  bonds  are  a  point 
higher  Up  to  the  present,  the  results  of  the  Anglo-French 
I  oan  in  New  York  have  been  disappointing  and  nnexnec  ed, 
for  tlie  rate  of  exchange  between  the  London  and  New  York  is 
no  whirn'o'e  «<^"led  than  it  was  before  the  nego  lat.ons 
he«-m  in  fact,  the  exchange  presents  serious  difficulties  to 
finance  at  the  present  time."  West  India  and  Panama  shares 

"  MaTconis  continue  listless.'  The  «t™'?«^i"Y-p.i'ril"  bnluuhl 
of  wireless  telephony  between  New  Yprk  and  Pans  broiunt 
f,  rth   tl  e  SUPIM  sition    in  the  Lond<,n-Americ:ui   market   that. 

trials  gees  on  with  fierce  determmation 

*' Telegraph  Constructions  are  ^^^X,  "  comJarnHv: 
rubber  market  also  is  .^""^.-  ."'^  ^^  ^  ^„,  "Th^ve  is  nothing 
Snorng^oVrthf  ar^i^a^nt)!  t-'-and  amongst  copper 
Tares  the  prevailing  tendency  is  still  heavy. 
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SHARE    LIST  OF  ELECTRICAL  COMPANIES. 


MARKET     QUOTATIONS. 


Hon  Blbotbiout  OoiiPAHiia. 

Price 

DiTldeod, 

1914. 

Brompton  Ordtnsry       10 

do.       7  per  cent,  Ptef 7 

Obftrlng  Cross  Ordinary  . ,        . ,        6 

do.       do,       do.    4iFret.         ..       4) 

do.       do.  Oily  Pre( 4i 

do.    4  Deb 4 

Chelsea        6 

do.    4iDeb 4i 

City  of  London 9  12^ 

do.    6  per  cent.  Pret,      . .        6  10| 


Oct.  2G, 
1916. 

Zi 


41 


do.        do.    6  beb. 


4iDeb 

County  of  London  

do.       do.       6  per  cent.  Pref.  .. 

do.        do.        1st  Deb 

do.        do.       3nd  Deb 

Kensington  Ordinary 

London  Electrio 

do.       do.    6  per  cent.  Prel. 

do.        do,    4  Deb 

Metropolitan        

do.  4i  per  cent.  Prel. 

do.  4>Deb 

do.  8j  Deb, 

8t,  James' and  Pall  Mall 

do,     do,     do.     7  per  cent.  Prel. 

do.     do.     do.    8i  Deb 

Boalb  London       

Bonth  Metropolitan  Pref 

Westminster  Ordinary 

do.  4iPreI 


4i 


lOO 

85 


i?i 


*i 


*i 


TELiSRAPaa  aud  Telephones. 

ADglo-Am.  Tel.  Pre( 6  103 

do.  Del li  V2} 

Chile  Telephone B 

Cuba  Sub,  Ord 6 

do,        Prel 10 

eastern  Extension         7 

do,  4  Deb 4 

Bastem  Tel.  Ord 7 

do.  S^Prel 81 

do.  4  Deb 4 

Qlobe  Tel.  and  T,  Ord 6 

do,  Pret 6 

Ql,  Northern  Tel,  93 

tndo-Enropean 18 

Marconi       10 

New  York  Tel.  44 4) 

Oriental  Telephone  Ord 10 

do.  Prel 6 

Tel.  Egypt  Deb. 4} 

United  R.  Plate  Tel 8 

do.  Prel 6 

West  India  and  Pan 1 

Western  Telegraph       7 

do,  4  Deb 4 

Horn  Bails, 

Central  London,  Ord,  Assented        ..  4 

Metropolitan         IJ 

do.  District Nil 

Undergronnd  Electrio  Ordinary 


6i 


IS 
102i 


do, 
do. 


do. 

do.     Income 


Nil 


li 

6/6 

m 


Adelaide  Bnp.  6  per  cent.  Prel. 

do  6  Deb.       . 

Anjlo-Arg,  Trams,  Flrsi  Prel, 
do.  and  Prel,    . 


FoRBian  Tbaub,  to. 


4  Deb. 
4iDeb, 
6  Deb, 


Brazil  Tractions 

Bombay  Electric  Prel 

do,            4iDeb, 
Mezloo  Trams 

do,  6  per  cent.  Bonds 

do.  6  per  cent.  Bonds 

Mexican  Light  Common 

do.  Pref 

do.  let  Bonds       ,. 
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MAHnFAOTmuHe  OoHPAinBa. 


IR/iT 

m 

H 

84/. 


Babcock  ft  Wilcox  14 

British  Aluminium  Ord.          ..        ..        B 
do.  Pref 6 

British  Insulated  Ord 16 

do.  Prel 6 

British  Weatingbouse  Prel 71 

do.        4  Deb 4  7a 

do.        6  p.  lien          6  101 

Callenders 15  n 

do.       6  Prel 6  41 

do.       41  Deb «!  89 

Castner-Kellner IE  6|/. 

Edison  ft  Swan,  £8  pd Nil  10/. 

do,      do,      lull;  paid        ..        ..Nil  1 

do.      do.      4  Dob 4  67 

do.      do.      6%  Deb 6  60 

Electrio  Construction 6  I8f- 

do,            do,         Prel 7  19/y 

Oen.  Elec.  Prel 6  M 

Banlcy         90  ijl 

do.      4*  Prel 41  «{ 

do.       41  Deb 4l  Da 

India-Rubber        g  g 

Telegraph  Con 10  891 


-k 

+  I 


6  17  8 

6  8  6 

7  7  0 
6  11  4 

6    0  0 

6  6  0 

7  0  0 
6  17  8 


6  19 
6  14 
6  18 


+  1 


*  Allowance  made  lor  dividends  being  paid  tree  of  income-tax. 


Empire  District  Electric  Co.,  Ltd.— The  directors 
have  (k«lare<J  a  dividend  (if  i  |K>r  i<Tit.  'Jlie  pohc-y  of  tho 
board  in  to  wintiniie  payment  of  a  siinilijr  dividend  on  the  pre- 
ferred 8tfK:k  monthly  until  all  accumulated  diviilendH  are  paid, 
and  to  then  diHburf>e  the  regulnr  dividend  fif  one-half  of  1 
per  cent,  each  month  thereofter-^Finniiricr. 


It  should  be  remembered,  in  making  nee  of  the  fiKures  appearing 
in  the  following  liet,  that  in  some  cases  the  prices  are  only  general, 
and  they  may  vary  according  to  quantities  and  other  oircamatances. 


Wednesday.  October  27th. 


CHEMICALS,  *e. 

Ltleal 

Prioe, 

SHirtnlgbl'a 
Ino,  or  Deo, 

a  Acid,  Uydrochlorla         .. 

per  ewl. 

■     „     Nitric 

„ 

a     „     Oxalic            

per  lb. 

l/- 

m     ,.      Bulpharic 

per  owl. 

■  Ammoniac  Sal        

m  Ammonia,  Muriate  (large  crystal)  per  Ion 

a  Bleaching  powder 

^ 

a  Bisulphide  of  Carbon 

a 

£23 

a  Borax 

^ 

£i3 

a  Copper  Sulphate 

^ 

£28 

a  Lead,  Nitrate         ..        .. 

^ 

a      „     White  Sugar 

^ 

a      „      Peroxide 

„ 

e  Methylated  Spirit 

per  gal. 

a  Potassium,  Bichromate,  In  casks 

per  lb, 

a  Potash,  Caustic  (88/90  %) 

per  ton 

a        N       Chlorate 

per  lb, 

1/41 

a        M       Perohlorate 

^ 

1/6 

a  Potassium,  Cyanide  (98/100  %) . . 

^ 

Nom, 

(lor  mining  purposes  only) 

a  Shellac          

per  cwl, 

65/. 

.   1  Sulphate  ot  Magnesia     .. 

per  ton 

a  Sulphur,  Sublimed  Flowers 

^ 

£ii  ID 

■        „         Recovered 

^ 

■a        M        Lump      

^ 

.£8  10 

a  Soda,  Caustic  (white  10179  %)   .. 

■  ^ 

a      H     Chlorate        

per  lb. 

i/3i 

a      ,,     Crystals         

a  Sodlnm  Bichromate,  casks 

per  ton 

46/. 

per  lb. 

Bid. 

METALS,  Ao, 

b  AInmlnlnm  Ingots,  In  ton  lots  .. 

per  ton 

b          »          Wire,  in  ton  lots  1 
(1  toUS.W.G.)/ 

•• 

6           „          Sheet,  In  ton  lots  . . 

^ 

a  Babbitt's  metal  ingots     . . 

^ 

c  Brass  (rolled  metal  9*  to  19*  basis) 

per  lb. 

1/OJ  to  l/l 

c      „     Tubes  (BoUd  drawn) 

^ 

1/li  to  1/11 

c      H      Wire,  basis 

^ 

1/Ii  to  1/14 
1/lJ  to  1/li 

c  Copper  Tubes  (solid  drawn) 

^ 

id 

inc. 

(       M       Bars  (best  selected) 

perlon 

£103 

£8 

mo. 

r       H      Sheet          

^ 

£103 

£8 

mo. 

t       H      Rod 

^ 

£103 

£8 

mc. 

d       >      (Bleotrolytlo)  Bars 

£88  10 

d       M                 N           Sheets      .. 

^ 

d        H                   m            Bods 

£95  10 

d      .,                a           H.C,  wire 

per  lb. 

Hid. 

>  Ebonite  Rod           

8/- 

f       „        Sheet         

a/6 

o  Herman  Silver  Wire 

110 

/i  Qutta-peroha,  fine 

^ 

6/10 

6  India-rubber,  Para  Sne  .. 

^ 

a/61 

/  Iron  Pig  (Cleveland  warrants)  . . 

per  too 

67/7J 

3/1 

inc. 

1     „    Wire,  galv.  No.  8,  P.O.  qnal. 

^ 

f  Lead,  English  Pig 

„ 

£26  15 

15/. 

inc. 

( Mercury        

per  hot, 

£15  16 

-  Mica  (In  original  cases)  small  . . 

per  lb. 

6cl.  to  8/- 

e     H               .           N      medinm 

^ 

8/6  to  6/- 

e     „               H           H      latge  •• 

7/6  to  14/-  ft  up. 

o  Nickel,  sheet,  wire,  ftc 

1, 

Nom. 

0  Phosphor  Bronee,  plain  castings 

^ 

a         M            >    rolled  bare  ft  rod! 

^ 

a         -            M  rolled  strip  ft  sheet 
oPlatinom 

^ 

per  01, 

198/- 

«/- 

inc. 

(f  SlUciam  Bronee  Wire 

per  lb, 

1/3 

r  Steel,  Magnet,  in  bar 

per  ton 

£86 

(  Tin,  Block  (English) 

„ 

£164  10  to  £166  10 

n    -     Wire,  Nos.  1  to  18    .. 
9  White  Antl-frlolion  Metals 

per  lb. 

2/7 

per  ton 

k  Zinc,  Sh't  ( VIellle  Uontagne  bnd.) 

Nom. 

Quotations  supplied  by — 


a  O.  Boor  ft  Co. 

6  The  Bruish  Aluminium  Co.,  Ltd. 

c  Thos.  Bolton  ft  Sons,  Ltd. 

d  Frederick  ->mitb  ft  Co. 

e  F.  Wiggum  A  HouB. 

/  ludia.Kubber,  Gutta  Peroha   and 

Telegrapb  Works  Co.,  Ltd, 
g  James  ft  £jbakbpeare. 


*  Roward  Till  *  Oo. 

/  Boiling  ft  Lowe. 

A  Morris  Ashby,  Ltd. 

/  Richsrd  Juhnson  4  Nephew,  Ltd. 

a  P  Ormiston  ft  Sons. 

o  Johnson,  Matthey  ft  Co.,  Ltd, 

P 

r  W.  F.  Dennis  ft  Co. 


South  Metropolitan   Electric   Light  and  Power  Co.. 

1.1(1. — .Xivordiiin  III  a  tiiuiiKiai  daily,  a  iiurtiiiK  <if  the  dehen- 
tiiie  hiil<lor.s  was  I'lijled  fur  WeihioMlay  to  wmsidcr  ;i  proposal 
to  vary  the  trust  deinls  as  ivt;aid,s  the  aniount  agreed  to  be 
set  aside  to  reserves  or  depr<x'iatiou.  Tho  existing  arranfie- 
nicnt  aJlows  for  "il  per  cent,  on  the  share  and  loan  capital  to 
bo  so  set  aside  annually  until  ]i>il3,  and  the  propo.sal  now  mado 
in  to  reduce  this  to  ]J.per  cent,  oif  the  totjil  ciipital.  less  free- 
hold lands  aud  investments,  the  period  to  be  exU'nded  to  111,'!!. 
Such  an  alteration  should  bring  nearer  the  payment  of  ordi- 
nary dividends.  The  trustees  have  issued  a  circular  opptising 
the  proposed  modifiejition  of  existing  rights. 

Trafford  Park  Estates,  Ltd.— The  profit  for  the  ye.Tr 

end«'<l  .liiiic.  l'.)l,"),  was  J.\'(1.7'.h.'.  plus  i'LlO')  Imiught  forward, 
and  the  net  available  profit  due  to  tlic  redemption  of  chief 
rent  £-11.703,  makes  the  available  pi-ofit  JCtlH.irH).  A  dividend 
<if  4  iier  cent,  is  to  be  paid,  carrying  forwanl  XI.T.OTO.  Tlie 
capital  expenditure  of  the  vear,  inainlv  on  new  buildings,  was 
i'-lG.SO?. 
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THE    IDEAL    TRANSMITTER. 


Somebody  defined  the  piscatorial  art  as  "  A  rod  with  a  fool 
at  one  end  and  a  worm  at  the  other."  The  telephone  may 
often  have  a  swearing  man  at  one  end  of  the  line.  It  has 
now,  however,  reached  a  high  state  of  perfection  ;  exchanges 
are  wired  on  the  most  approved  principles,  "  Cross  talk," 
in  both  senses  of  the  word  has  been  reduced  to  a  minimum, 
while  the  double-pole  Bell  receiver  (which  is  very  nearly 
perfect)  is  a  marvellously  sensitive  piece  of  apparatus. 

The  chief  object  of  this  article  is  to  indicate  what  is 
required  of  a  perfect  transmitter,  rather  than  to  show  how 
it  may  be  constructed. 

The  advent  of  the  "  Hannings  "  granular  transmitter  has 
done  for  telephony  what  the  incandescent  mantle  has 
accomplished  in  the  gas  world. 

The  chief  requirements  of  an  ideal  transmitter  would 
bj:- 

1.  Very  little  or  no  current  used  when  not  being  spoken 
into,  though  the  circuit  be  closed. 

2.  Absolute  freedom  from  "frying"  and  "boiling" 
sounds  and  foreign  noises  of  all  kinds. 

3.  No  tendency  to  "  pack." 

4.  It  should  be  loud  speaking,  that  is,  its  resistance 
should  show  great  variation  with  but  slight  vibration  of  its 
diaphragm. 

5.  Lastly,  it  should  be  clear  speaking. 

The  other  desirable  characteristics,  such  as  cheapness, 
strength,  &c.,  are  more  easily  attainable. 

To  deal  with  things  in  their  proper  order,  I  will  begin 
with  No.  1. 

Ths  only  transmitter,  so  far  as  I  am  aware,  which  passes 
no  current  (whether  speaking  or  not)  is  one  which  is  con- 
structed on  the  principle  of  the  condenser,  and  which  varies 
its  capacity  in  unison  with  the  sound  vibrations,  and  being 
connected  across  the  line  in  such  a  manner  that  the  value 
of  the  current  flowing  through  the  receiver  is  varied,  it 
thus  transmits  speech. 

The  non-success  of  this  form,  though  it  speaks  very 
clearly,  and  is  absolutely  free  from  foreign  noises,  is  due  to 
its  very  feeble  results,  which  in  turn  are  due  to  the  difficulty 
of  making  a  "  sensitive  "  condenser  which  shall  have  great 
variations  of  capacity. 

Coming  now  to  condition  No.  2,  this  is  perfectly  fulfilled 
by  the  above-mentioned  transmitter  and  also  by  one  or  two 
other  form',  some  of  which  I  believe  have  not  got  much 
beyond  the  laboratory  stage. 

If  a  small  mirror  be  affixed  to  a  vibrating  diaphragm  in 
such  a  manner  that  a  beam  of  light  may  be  made  to  impinge 
upan  a  selenium  cell  with  greater  or  less  intensity,  the  said 
cell  being  in  circuit  with  a  battery  and  receiver,  speech  may 
be  thus  transmitted. 

The  objections  to  this  type  are.  amongst  others,  the 
necessity  of  an  illuminant  and  the  unstable  and  delicate 
nature  of  the  felenium  cell. 

As  to  No.  3,  this  is  one  of  the  graat  drawbacks  of  the 
••  Hunnings "  granular  type,  and  is  due  to  the  gradual 
settling  down  of  the  granules ;  this  may  be  temporarily 
overcome  by  giving  the  transmitter  a  half  turn  occasionally, 
thus  shaking  up  the  panicles. 

A  form  was  introduced  in  which  the  tendency  to  '•  pick  " 
was  partly  prevented  by  little  silk  tufts  on  the  back  electrode, 
but  was  not  very  satisfactory. 

One  of  the  advantages  of  the  "Hannings"  type  is  the 
fact  that  its  resistance  varies  considerably  with  a  com- 
paratively slight  movement  of  the  diaphragm  :  in  other 
words,  it  is  sensitive  and  loud-speaking.  This  is  due  to  the 
great  number  of  points  of  contact,  and,  therefore,  available 
paths  for  the  current. 

Thus  it  will  be  seen  that  condition  4  is  fairly  well 
fulfilled  by  the  "  Hunnings  "  ;  it  is  also  fairly  clear,  but  if 
we  try  to  increase  its  loudness  by  increasing  the  voltage,  we 
also  increase  the  "  boiling  "  and  foreign  noises,  &c. 

No.  5  is  a  very  important  condition,  and  this  combined 
with  loud  speaking  and  freedom  from  foreign  noises  would 
b:  an  ideal  combination. 


The  great  point  to  bear  in  mind  is  that  a  transmitter  is 
required  that  shall  vary  greatly  in  resistance  with  the  com- 
paratively small  vibration  of  its  diaphragm,  but  that  it  shall 
not  do  so  in  steps  ;  as  an  instance  of  my  meaning,  I  may 
take  an  adjustable,  resistance  in  which  the  studs  are 
marked  10,  20,  30.  &c.,  ohms,  and  a  water  resistance  in 
which  a  plate  of  metal  is  gradually  immersed  as  in  a 
motor  starter. 

The  transition  from  the  minimum  current  to  the 
maximum  current  may  be  as  sudden  as  you  please,  but  it 
must  be  CDntinnous,  and  not  rise  by  jumps  like  a  man  going 
upstairs. 

The  "  boiling  "  and  "  frying "  in  the  granular  type  is 
caused  by  actual  arcing  between  the  granules  and  by  the 
making  and  breaking  of  a  great  number  of  separate  and 
tiny  contacts,  and  is  increased  by  an  increase  of  voltage. 
The  Bell  receiver  has  been  used  as  a  transmitter  and  is  very 
perfect,  but  the  speech,  though  very  clear  and  absolutely 
free  from  "  boiling,"  &c.,  is  too  feeble  for  practical  use  ;  it 
is  of  course  used  without  a  battery,  as  it  generates  its  own 
current,  which  is  in  this  case  alternating,  btsides  fluctuating 
in  strength. 

Another  form  utilises  the  principle  of  the  inductive 
spiral,  that  is,  a  spiral  of  fine  wire  is  caused  to  close  up  and 
op3n  out  by  the  movement  of  the  diaphragm,  thereby 
varying  its  self-induction  or  impedance.  This  form  is  quite 
free  from  "  boiling,"  &c.,  but  is  too  feeble. 

The  difficulties  in  the  way  of  the  production  of  a  perfect 
transmitter  are  far  greater  than  those  which  occur  in  the  design 
of  a  receiver ;  several  forms  of  receiver  have  been  made 
which  are  free  from  hysteresis,  impedance,  and  capacity, 
which  all  containing  iron  and  coils  of  wire,  must  possess. 

The  performance  of  a  transmitter  is,  of  course,  dependent 
on  a  lot  of  conditions  outside  itself,  such  as  whether  an 
induction  coil  is  used,  the  resistance  and  capacity  of  the 
line,  receivers,  &c,,  whether  the  supply  is  from  batteries  or 
power,  if  from  power  the  type  of  the  line  coils,  &c.,  but  this 
article  only  concerns  the  transmitter  itself. — C.  M. 


INCREASING    THE    COST    TO    THE 
CONSUMER. 


[by  our  legal  contributor.] 


Certain  companies  and  other  bodies  supplying  electricity 
have  recently  been  compelled  to  raise  their  prices.  Into 
the  reasons  which  have  compelled  them  to  take  this 
course  it  is  not  proposed  to  inquire  at  any  length. 
Increased  cost  of  getting  and  transporting  coal  and  shortage 
of  labour  have  tended  to  enhance  the  cost  of  running 
nearly  every  generating  station  in  the  country. 

Whatever  the  cause,  retrenchment  has  becDme  necessary. 
In  the  cjse  of  a  local  authority  working  under  provisional 
order,  the  increased  cost  must  be  borne  either  by  the  rate- 
payer or  the  consumer.  With  the  fear  of  the  Li-cal 
Government  Board  before  their  eyes,  members  of  Electric 
Lighting  Committees  will  not  unnaturally  seek  to  make  the 
consumer  pay  the  loss.  The  fact  that  "  profit,"  so-ciUed, 
was  written  off  against  the  rates  during  the  piping  times  of 
peace,  is  not  likt^ly  to  persuade  the  Local  Guvtrnnent 
Inspector  to  make  the  ratepayer  pay  the  loss  accruing 
owing  to  the  war.  ConsequeLtly  the  tendency  will  be  to 
make  the  consumer  bear  the  brunt.  In  the  case  of  a  com- 
pany, the  decision  must  be  in  favour  of  the  consumer  or  the 
shareholder  ;  and  the  directors  will  not  unnaturally  seek  to 
protect  those  for  whom  they  are  trustees  so  far  as  they  can 
do  so  within  the  four  corners  of  the  Act  of  Parliament  which 
has  sanctioned  their  undertaking. 

It  is  proposed  to  examine  the  legality  of  some  of  the 
methods  which  have  been,  or  are  being,  adopted  to  prevent 
electrical  undertakings  being  run  at  a  loss. 

It  appears  that,  in  some  instances,  after  notice  has  been 
given,  an  addition  of  10  per  cent.,  or  thereabouts,  has  been 
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added  to  the  conanmers'  account.  Can  the  addition  be 
lawfully  demanded  ?  If  not,  what  other  courses  are  open 
to  the  supply  authority  r 

It  is  manifest,  of  course,  that  an  arbitrary  levy  of  10 
per  cent,  on  each  consumer's  bill  cannot  be  supported. 
If  the  undertakers  have  agreed  to  supply  electric  light  at 
.r  d.  per  unit,  they  have  no  right  to  demand  .r  y  +  -'///lO, 
where  y  equals  the  number  of  units  registered  by  a  con- 
sumer. 

On  the  contrary,  if  notice  has  been  given  to  each  con- 
sumer that  at  the  end  of  his  current  contract  he  will  be 
charged  at  the  added  rate,  the  operation  is  perfectly  legal 
provided  all  consumers  are  treated  alike. 

From  the  strictly  legal  point  of  view,  therefore,  no  lawyer 
acting  for  an  electric  lighting  company  or  local  authority, 
could  advise  his  client  to  adopt  a  sudden  10  per  cent, 
increase  as  a  legitimate  way  of  reducing  losses. 

It  may  be  that  in  many  cases  the  added  cost  of  prodaction 
is  so  serious  that  it  will  be  necessary  for  the  entire  scale  of 
charges  to  be  revised.  Current  contracts  being  observed  to 
the  letter,  it  will  be  competent  for  those  supplying  electricity 
to  increase  the  charge  per  unit,  provided  the  statutory  limits 
are  not  exceeded,  and  provided  (^further)  that  no  preference 
is  shown  to  any  consumer  or  class  of  consumers.  Thus  the 
lighting  rate  must  be  raised  uniformly  in  the  district,  and 
the  power  consumers,  as  a  class,  must  also  be  uniformly 
treated.  The  method  to  be  adopted  for  increasing  rates  is 
clearly  1  lid  down  in  the  Electric  Lighting  Acts,  which,  of 
course,  do  not  make  any  provision  for  expediting  matters 
owing  to  the  exigencies  of  a  European  war. 

It  is  worth  while  to  glance  at  them.  The  maximum 
prices  usually  allowed  to  be  charged  by  provisional  order 
are  :  ''(1)  Where  the  undertakers  charge  any  consumer  by 
the  actual  amount  of  energy  supplied  to  him  at  the  follow- 
ing rates  per  quarter  :  For  any  amount  up  to  20  units. 
13s.  4d.,  and  for  each  unit  over  20  units,  8d."  (Electric 
Lighting  Clauses  Act,  18'.»9,  Schedule.  Clause  31).  Lower 
prices  than  these  are  somptimes  inserted,  but  so  long  as  the 
statutory  limit  is  not  ex'3eeded,  electric  supply  undertakers, 
whether  local  authority  or  company,  may  charge  what  they 
like  by  agreement.  Thus  by  Clause  33  of  the  Schedule 
above  referred  to :  "  Subject  to  the  provisions  of  the 
special  order  and  of  the  principal  Act,  and  to  the  right 
of  the  consumer  to  require  that  he  shall  be  charged 
according  to  some  one  or  other  of  the  methods  above 
mentioned  {i  e.,  the  methods  by  '  actual  amount '  or  electrical 
•  <iaantity),  the  undertakers  may  make  any  agreement  with 
a  consumer  as  to  the  price  to  be  charged  for  energy  and 
the  mode  in  which  those  charges  are  to  be  ascertained, 
and  may  charge  accordingly." 

It  is  to  be  borne  in  mind  that  the  powers  of  the  Board 
of  Trade  to  interfere  with  the  ammoil  of  charges  only 
-extends  (a)  to  variation  of  the  maximum  charge  at  certain 
periods  ;  (b)  to  companies  supplying  electric  light.  The 
Board  has  no  power  to  alter  the  charges  made  by  local 
authorities. 

Tue  conclu:ion  of  the  whole  matter  is  that  but  little 
can  be  done  to  impose  the  burden  on  the  consumer  until 
such  time  as  his  agreement  with  the  undertakers  runs 
out. 


DECIMAL    COINAGE    AND    THE    METRIC 
SYSTEM. 


(Con/iiiued  from  jmgc  517.) 
The  Standard  Electrical  Co.,  of  Keighley,  "quite 
agree  that  Continental  business  relations  would  be 
greatly  facilitated  by  the  universal  use  of  the  metric 
system  in  its  entirety,"  and  Messrs,  Dorman  & 
.Smith,  Salford,  say:  "Although  we  recognise  the 
difficulty  of  introduction,  we  should  very  nuich  wel- 
come the  general  use  of  the  decimal  system  in  every- 
<lay  commerce."  The  Sterling  Tcleplionc  ^r  l'"lcctric 
('o.,  Ltd.,  say:  "  ILxperience  in  the  nctn.tl  country 
wliere  decimal  coinage  is  used  will  only  convince 
British  manufacturers  of  its  real  importance." 


Mr.  L.  M.  Waterhouse,  managing  director  of 
Messrs.   Simplex  Conduits,  Ltd.,  writes: 

I  have  all  along  been  very  much  in  favour  of  the  introduc- 
tion of  the  decimal  coinage  and  the  metric  system,  which,  I 
feel  confident,  if  generally  adopted  would  tend  to  the  eiiiipli- 
fication  of  business,  the  extension  of  Continental  trade,  and 
probably  result  in  greater  all-round  accuracy  and  uniformity. 

In  addition  to  the  above,  the  general  adoption  of  the  mctiic 
system  would  most  certainly  simplify  calculations,  the  prc- 
pai'ing  of  price-lists,  and  obviate  continual  reference  to  tables 
and  the  mistakes,  annoyances  and  delays  which  frequently 
occur  in  business  relations  with  Continental  and  foreign 
customers. 

As  my  replies  to  your  questions  show,  I  have  not  as  yet 
taken  any  steps  to  introduce  the  decimal  and  metric  system 
in  connection  with  this  business,  a.s  I  feel  strongly  that 
individual  effort  in  this  direction  would  only  tend  to  further 
complication,  and  I  am  of  the  opinion  that  nothiiig  but  a 
general  adoption  of  the  decimal  coinage  and  metric  system 
throughout  the  country  will  do  any  lasting  good  and  put  us 
in  a  position  to  compete  on  an  equal  br.sis  with  other  nations 

Messrs.  Best  &  Lloyd,  Ltd.,  Birmingham,  say: 

We  have  advocated  this  for  many  years.  We  believe  that 
had  we  not  adopted  the  system  years  ago  in  connection  with 
our  foreign  trade,  the  latter  would  have  gradually  ceased — 
instead  of  growing,  as  it  did  until  the   war  broke  out. 

Messrs.  Higgs  Bros.,  Binningham,  are  in  favour 
of  the  adoption  of  both  decimal  coinage  and  the 
metric  system,  but  remark  that  "  all  English  screws 
and  diameters  are  fixed  in  inches  at  present,  and  the 
use  of  the  metric  system  necessitates  using  both 
meastires  on  the  same  drawings,  which  is  very  con- 
fusing." We  may  point  out,  however,  that  in  ptac- 
tice  the  use  of  both  systems  on  one  drawing,  if  re- 
quired, is  not  necessarily  found  confusing  (see  letter 
from  the  Cambridge  Scientific  Instrument  Co.,  Ltd., 
below). 

Messrs.  H.  W.  Smith  &  Co.,  Ltd.,  of  Lydbrook, 
say  they  "  have  recently-  felt  the  necessity  of  the 
adoption  of  the  metric  system  entirely,  and  hope  the 
time  of  its  adoption  will  not  be  long  delayed." 
Similarly  the  Walsall  Electrical  Co.,  Ltd.,  say  that, 
in  their  opinion,  "it  is  imperative  if  we  intend  to 
capture  the  Continental  and  .A.merican  business." 
A  firm  in  the  North,  replying  in  the  afiirmative,  says 
"  it  cannot  be  denied  that  the  use  of  the  British 
svstem  of  weights  and  measures  is  a  considerable 
obstacle  to  British  foreign  trade." 

Messrs.  G.  P.  Wall  say: 

We  are  ardent  advocates  of  the  all-round  adoption  of  the 
metric  system,  as  it  is  much  simpler  than  our  own  cumbrous 
system.  For  this  reason,  our  opinion  is  that  the  metric 
system  would  tend  to  greater  efficiency. 

Messrs.  S.  Bowley  &  So:i,  London,  say:  — 

We  are  certainly  in  favour  of  the  general  adoption  in  this 
country  of  both  decimal  coinage  and  metric  weights  and 
measures,  provided  the  obstacles  are  not  too  great.  One  ha? 
to  bear  in  mind  that  there  are  in  the  country  thousands  of 
pounds'  worth  of  packages  in  actual  use  made  on  English 
weights  and  measures.  Then  again,  all  weighing  and  filling 
systems  in  use  would  have  to  be  discarded  or  re-adjusted,  and 
tills  would  entail  considerable  expenditure,  which  might  not 
lie  regarded  as  worth  while  or  necessary.  With  regard  to 
coinage,  it  would  take  a  long  while  to  introduce  new  values, 
and  there  are  various  other  pointj?  to  bo  considered. 

Messrs.  Isenthal  &  Co.,  London,  welcoming  our 
attempt  to  crystallise  the  opinion  of  English  manu- 
facturers on  the  subject  of  tmiformity  in  weights  and 
measures,  write :  — 

We  have  for  a  long  time  past  felt  the  urgent  nee<l  of  bring- 
ing I'Miglish  catalogues  into  hue  with  those  of  Continental 
ninnufacturers  by  weights  and  measures  in  units  which  are 
intelligible  and  of  direct  comparative  value  to  the  C<intinent)il 
buyer,  lliere  is,  however,  one  difticulty  which  we  have  met 
with  in  practice,  and  that  is,  that  though  we  endeavour  as 
fur  as  ix)ssiblc  to  dimension  our  workshop  drawings  on  the 
decimal  system,  we  have  often  to  depart  from  tlii.><  system 
be<'ause  the  material  is  not  obtainable  at  present  without 
uiuch  difficulty  and  extra  oxp«>nse  in  decimal  dimensions — ^for 
instnuce,  taking  lirn.ss  or  st<^l  rods  whicli  are  to  ho  worked 
up  in  the  turret  lathe,  and  which  we  <li'>^ire  t<i  have  12  mm. 
in  diaiMet+>r,  we  have  to  take  \  in.  material  as  it  is  available, 
and  a.s  it  n<ldH  too  much  to  tlie  exix-n.'ie  to  turn  it  down  to 
VI  nun.,  tlio  finished  article  is  left  at  J  in.  A  similar  thing 
applies  to  tile  thicknoea  of  sheets,  which  nt  present  can  only 
be  obtained  in  s.w.o.  or  eomc  other  gauge,  and  not  in  milli- 
nielrofl. 

Again,  we  utill  have  to  adhere,  ospocially  for  Oovornmcnt 
work,  t<i  the  B..\.   system  of  threads  and  to  the  Wliitworth 
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.<ystein  for  oRlinary  cngiiiei'i-iiifc'  practice,   so  it  seems  to  us 

-  tlifficult  at   the   present    time   to    cany   through   a    thorough 

reform. 

It  is  <lifferent  with  regaixl  to  coinage  and  weights,  and  the 

I        advantages  of   the  decimal   system  arc  so    obvious    that   wc 

cannot  understand  how  anyone  could  hcsitato  to  undergo  the 

islight  initial  hardships  of  mastering  this  system. 

.\s  a  matter  of  fact,  the  British  Association  system 
of  screw-threads  is  entirely  metric.  We  shall  deal 
with  the  question  of  screw-threads  later. 

Messrs.  Ozonair,  Ltd.,  London,  write  that  they 
are  entirely  at  one  with  us  in  our  aims  :  — 

Generally  speaking,  we  are  in  favour  of  both  decimal  coinage 
;ind  metric  weights  and  mcasul-es,  provided  both  are  adopted 
and  used  for  'engineering  and  t-echnical  work  generally.  We 
would  point  out  to  you,  however,  that  even  in  thoee  countries 
where  the  decimal  system  is  standardised,  a  large  bulk  of 
fieneral  or  ordinary  transactions  are  conducted  in  the  special 
weights  and  measures  appertaining  to  the  particular  country. 

That  is  of  little  consequence — we  are  mainly  con- 
cerned with  the  development  of  our  export  trade  at 
the  moment. 

The  whole  of  the  foregoing  tirms  support  the 
adoption  of  decimal  coinage  as  well  as  of  the  metric 
system.  There  are  those,  however,  who  approve  of 
one  without  the  other,  as  we  have  already  remarked. 
For  instance,  the  Westminster  Tool  &  Electric  Co., 
London,  oppose  decimal  coinage,  and  while  they 
approve  of  the  metric  system,  they  think,  desirable 
as  its  adoption  is,  it  should  come  into  use  gradually, 
and  not  as  a  result  of  forced  legislation.  A  Northern 
firm,  on  the  other  hand,  is  in  favour  of  decimal  coin- 
age, but  not  metric  measures,  as  the  latter  would 
mean  "  such  a  large  expenditure  in  new  jigs,- gauges, 
and  drawings,  or  alterations  to  those  already  exist- 
ing." Again  we  question  the  accuracy  of  this 
supposition.  Messrs.  Wilson  Hartnell  &  Co.,  Ltd., 
Leeds,  also  have  no  objection  to  decimal  coinage, 
but  prefer  a  binary  system  of  weights  and  measures. 
They  would  like  our  present  system  amended  to 
remove  the  factors  7  and  11  :^ 

The  decimal  system  facilitates  calculation,  and  is  most  con- 
venient in  dealing  with  small  quantities  and  ratios  of  quan- 
tities, as  in  photography  and  theoretical  chemistry,  but  is  not 
.  convenient  for  dealing  in  ordinary  commercial  goods.  The 
-  only  excuse  for  introducing  the  metric  system  is  that  our 
measures  of  area  and  bulk  are  so  varied  and  require  stan- 
dardising on  a  simple  basis. 
'  A  very  important  firm,  which  desires  to  remain 
■"  anonymous,  favours  decimal  coinage,  but  does  not 
wish  for  the  adoption  of  metric  weights  and 
measures,  "  in  view  of  the  amount  of  work  involved 
in  changing  workshop  standards,  drawings,  etc.,"  a 
view  which  we  do  not  share.  Messrs.  T.  Harding 
Churton  &  Co.,  Ltd.,  Leeds,  think  that  the  advan- 
tage to  be  gained  by  a  change  in  coinage  and  weights 
and  measvu'es  may  be  easily  exaggerated,  and  it  is 
open  to  question  as  to  whether  the  advantage  would 
justify  the  trouble  which  making  a  change  would 
involve;  they  think  it  best  to  leave  changes  of  this 
kind  to  come  about  gradually,  as  a  natural  develop- 
ment rather  than  by  a  general  upheaval.  Messrs. 
W.  T.  Henley's  Telegraph  Works  Co.,  Ltd.,  Lon- 
don, say  the  question  is  a  very  big  one;  from  the 
point  of  view  of  their  own  business,  they  at  present 
consider  that  the  disadvantages  would  outweigh  the 
advantages.  Messrs.  Hick,  Hargreaves  &  Co.,  Ltd  , 
Bolton,  have  used  the  metric  system  in  certain  cases, 
and  are  "  quite  of  opinion  that  there  is  a  ,great  deal 
to  be  said  for  its  adoption,"  but  hardly  think  that  the 
,  time  is  ripe  at  the  moment,  in  view  of  the  upset  in 
'/  the  engineering  world  caused  by  the  war.  A  London 
;  firm  answers  the  questions  in  the  negative,  but  adds, 
"  <  lur  reply  under  No.  4  would  be  modified  if  there 
\  I--  a  consentient  opinion  amongst  manufacturers  ''n 
the  country  in  favour  of  adopting  a  decimal  coinage 
and  the  metric  system."  A  similar  attitude  is 
adopted  by  Messrs.  Rhodes  Motors,  Ltd.,  Doncaster, 
who  state  that  they  are  members  of  the  B.E.A.M.A., 
and  would  only  be  too  pleased  to  come  in  line  if  the 
plan  had  to  be  adopted  by  other  members.  The 
Endolithic  Manufacturing  Co.,   Ltd.,   London,    say 


that  they  "  constantly  use  the  metric  system  and 
decimal  coinage,"  but  prefer  not  to  adopt  a  definite 
policy  off-hand.  The  Wilson-Wolf  Engineering  Co., 
Ltd.,  Bradford,  think  "  it  might  be  convenient  to 
use  decimal  'weights,  if  not  decimal  measures,  in 
which  case  it  would  be  logical  to  use  decimal  coin- 
age; but  the  soveregn  siiould  be  the  unit,  divided  into 
florins,  each  florin  containing  10  cents  and  100  mils." 
Another  firm  is  not  prepared  to  discuss  the  question, 
as  the  Engineering  .Standards  Committee  has  so 
recently  set  up  definite  figures,  which  have  been 
almost  universally  adopted.  We  shall  refer  to  this 
question  in  due  course.  Messrs.  Marshall,  Sons  & 
Co.,  Ltd.,  Gainsborou.gh,  are  opposed  to  the  changes 
under  consideration,  their  objection  to  the  adoption 
of  the  metric  system  Ijeing  that,  with  so  many  estab- 
lished sizes  of  various  parts  of  their  machinery,  they 
would  either  havx  to  "  convert  the  existing  sizes  into 
decimals,  which  would  in  many  cases  run  to  three 
or  four  decimal  points  (which  you  will  readily  under- 
stand would  be  confusing  to  our  workmen)',  or  we 
should  have  to  alter  our  sizes  to  brin,g  them  to  even 
figures  in  the  metric  system,  which  would  be  out  of 
the  question."  This  point  also  will  receive  our  at- 
tention later.  We  conclude  this  section  of  the  sub- 
ject with  extracts  from  two  very  interesting  letters, 
and  a  table  .giving  the  names  and  businesses  of  the 
firms  that  have  replied  to  our  incjuiries,  e.xcept  where 
they  have  asked  for  anonymity,  together  with  the 
sense  in  which  they  have  "  voted  "  on  the  questions 
4, (a)  and  4  (6). 

Messrs.  W.  Sisson  &  Co.,  Ltd.,  Gloucester,  write 
as  follows :  — 

We  are  not  in  favcjur  of  adoption  in  this  country  (jf  decimal 
coinage. 

.\s  t<i  the  exclusive  adoption  of  metric  weights  and  measures, 
we  certainly  admit  the  enormous  advantage  of  the  simplicity 
of  correlated  weights  and  measures  under  si">me  system  or 
another,  and  if  such  a  system  is  to  be  adopted,  there  is.  now, 
we  consider,  no  question  but  that  the  system  universally 
known  as  the  metric  system  must  be  adopted.  We  are,  how- 
ever, seriously  impressed  (1)  by  the  fact  that  an  enormous 
preponderance  of  mechanical  construction  of  all  kinds  has 
been  carried  out  under  the  British  measurements,  and  has 
fpund  its  way  to  countries  all  over  the  world,  whether  they 
are  countries  which  have  adopted  the  metric  system  or  not. 
(2)  Even  where  British  or  .American  firms  have  worked  on  the 
metric  system  we  have  noticed  that  they  have,  in  many  cases, 
still  retained  the  Whitworth  standard  screw  dimensions.  (3) 
The  exclusive  adoption  of  the  metric  system  in  works  unfortu- 
nately involves  the  practical  destruction  of  nearly  every  gauge, 
and  also  a  modification  of  every  tool,  and  even  if  the  Whit- 
worth screw  system  is  retained,  the  question  of  destruction, 
disuse,  or  modificatiou  of  standard  apparatus  of  all  kinds  is  a 
very  serious  matter.  It  appears  to  us,  therefore,  that  com- 
pul.sory  adoption  of  the  metric  system  would  be  too  serious 
an  interference  with  the  mechanical  constructive  practice  in 
this  countn'.  .  .  .  It  is  quite  clear  that  any  radical  change 
in  the  direction  of  a  decimal  system  or  correlated  weights  and 
measures  must  be  the  adoption  of  the  French  metric  system, 
since  this  has,  of  cour.se,  been  for  many  years  firmly  estab- 
lished in  the  usage  of  physicists  and  chemists,  and  its  use  for 
practical  mechanical  construction  of  all  kinds  has  vei^y  largely 
increased. 

Mr.  C.  C.  Mason,  joint  managing  director  of  the 
Cambridge  Scientific  Instrument  Co.,  Ltd.,  writes: 

We  employ  the  metre  as  a  unit  of  length — or,  more  cor- 
rectly, the  miUimetrc — in  our  shops  for  practically  the  whole 
of  our  manufactures.  Occasionally  on  large  work,  where  no 
great  accuracy  is  required,  inch  measurements  are  used,  but 
we  do  not  hesitate  to  use  both  systems  of  units  in  the  same 
drawings,  according  to  convenience.  Similarly,  with  regard 
to  weights,  both  the  gramme  and  the  ordinary  English 
measures  are  equally  used  in  our  shops.  Not  even  abroad 
does  the  metric  system  seem  to  be  appUed  to  the  measure- 
ment of  time;  consequently,  we  only  have  the  Engli-sh  system 
for  use  in  this  case.  On  the  other  hand,  when  dealing  with 
electrical  unite  only  the  metric  ones  exist;  consequently,  here 
we  only  use  one  system.  To  reply,  therefore,  to  your  ques- 
tions in  detail,  we  employ  both  the  metric  and  (ither  sy.'-tems 
in  our  coiTespondence  with  both  English  and  foreign  clients. 
We  might  add  that  low  temjieratures  seem  to  be  incasur<xl  on 
the  English  scale  almost  universally  in  this  country,  but  that 
high  temperatures  are  measured  on  the  metric  scale  by  the 
great  majority. 

2.  (fi)  Our  English  catalogues  are  generally  produced  with 
terms  in  both  metric  and  English  measures,  but  the  class 
o'  customer  for  whom  the  catalogue  is  intended  is  always 
borne  in  view,  so  that  possibly  only  one  system  is  required, 
o'-  is  given  the  chief  prominence. 
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{b)  When  publishing  foreign  lists,  when  prices  are  included, 
they  are  generally  put  in  the  coinage  of  the  chief  country 
using  tliat  particular  language.  It  is  necessary  to  remember 
that  a  German  list  may  be  used  in  Austria,  a  country  which 
do«^s  not  use  German  coinage. 

.S.  We  have  already  answered. 

4.  (n)  Thei  writer  personally  is  not  particuliuly  in  favour  of 
the  decimal  coinage.  In  practice  it  is  not  so  convenient. 
Theie  are  great  merits  in  our  particular  sub-divisions  of  the 
pound. 

(6)  The  writer  is  certainly  not  in  favour  of  the  English 
measure  being  entirely  abolished,  and  the  metric  system  being 
made  compulsory.  The  present  arrangements  of  both  systems 
being  permissible  seem  satisfactory,  and  it  certainly  would 
not  be  practical  to  entirely  abolish  the  English  units.  It  is 
quite  easy  to  apply  the  metric  system  to  English  units,  only 
one  unit  being  used  at  a  time.  For  instance,  weights  should 
be  given  in  tons  or  pounds,  decimals  being  used  as  required. 
NVeights  should  not  be  given  in  tons,  cwt.,  quarters,  and  lb. 
simultaneously.  This  reform  should  be  brought  about  by  a 
gradual  education  of  the  businees  world.  In  this  no  doubt 
the  technical  Press  can  help. 

6.  These  remarks  represent  the  writer's  personal  opinion. 
He  cannot  s|>eak  for  other  members  of  the  company.  With 
this  explanation,  you  can  make  any  use  of  the  above  that 
Tou  like. 


ADOPTION  OF  DECIMAL  COINAGE  AND  THE 
METRIC  SYSTEM. 


Those  in  Favour. 

Stvli  of  Firm.  Manufactured  ruooucTS. 

Anderson  Boyes  &  Co.  Ltd Electrical  machinery. 

A.   P.  Lundberg  Si  Sons  Electric  light  switches,  etc. 

Associated   Battery  Co.,    Ltd Primary    batteries. 

•Aster   Engineering  Co.  (1913),   Ltd.   ...  Internal-combustion  engines. 

+Bastian  Electric  Heating  Synd.,  Ltd.  ...  Heating  apparatus. 

+Bat   Meter  Co.,   Ltd Electricity  meters. 

Best  &    Lloyd,   Ltd Electroliers. 

British  Mica  Co.,    Ltd Mica. 

British  Thomson-Houston  Co..   Ltd:  ...  Electrical  machinery   and  apparatus. 

British  Xylonite  Co.,   Ltd Celluloid. 

C.  A.   Vandervell  &  Co Car-lighting    equipments. 

Connolly  Bros.,  Ltd Insulated  wires   and  cables. 

D.  H.   Bonnella  &  Son,  Ltd Electrical  accessories. 

Donovan  &    Co Electrical    apparatus  and    switchgear. 

Dorman  &  Smith,   Ltd Switchgear,  (use-boards,  etc. 

D.  P.  Battery  Co.,  Ltd Accumulators. 

♦Duncan  Stewart  &  Co.,  Ltd Steam  engines. 

E.  Brook.   Ltd Electric  motors. 

Eckstein  Heap  &  Co..  Ltd Electrical  apparatus. 

Edgar  Allen  &  Co.,   Ltd.   ...: Steel. 

Electric  Control,  Ltd ..  Electrical  apparatus. 

tErith's  Engineering  Co.,  Lid Steam   plant. 

Etchells,  Congdon  &   Muir,   Ltd Electric   lilts. 

Falk,  Stadelmann  &   Co.,   Ltd Electrical  apparatus. 

Ferranti,    Limited    Electrical  apparatus. 

Foster    Engineering   Co.,   Ltd Transformers  and   lamps. 

Fredk.  Brabv  &  C<).,  Ltd Iron  tanks  and  cisterns. 

G.  Brady  &  Co Electric  lifts. 

General  Electric  Co.,  Ltd Electrical  machinery  and  apparatus. 

G.  P.  Wall  High-grade  steel  and  steel  wire. 

Grifliths   Bros.   &  Co Paints  and  varnishes. 

G.  St.  John  Day  (Patents),  Ltd Electrical  accessories. 

Harry  W.  Cox  &  Co.,   Ltd X-ray  apparatus. 

Higgs  Bros Dynamos  and  motors. 

H.  W.   Smith  &  Co.,  Ltd Insulated  wires  and  cables. 

International   Electric  Co.,  Ltd Telephones,  bells,  etc. 

Isentha!   &  Co Heating  and  cooking  apparatus. 

J.  F.  &  G.  Harris.  Ltd Wood  casings  and  fittings. 

John  Tullis  &   Son.,   Ltd Leather  belting. 

Joseph  Sankey  &  Sons.  Ltd Iron  stampings. 

Lea  Recorder  Co.,  Ltd Water  consumption  recorders. 

L.   M.   Walerhouse  (Simplex  Conduits, 

I-td.)     Conduits,  fittings,  etc. 

London  Electric  Firm Electrical  apparatus. 

London  Label  Co.,  Ltd Labels. 

London  Shafting  &  Pulley  Co Shafting  and  pulleys. 

M.ajor  &  Co..  Ltd Insulating  malori.nls. 

Marrvat    &    Pl.ace    Electrical  apparatus. 

Mawdsleys,  Ltd Dynamos  and  motors. 

M— L  Magneto  Syndicate.  Ltd Ignition  magnetos. 

Morley  Electrical  Engineering  Co.,  Ltd.  Mining   plant. 

Mosses  &  Mitchell  Vulcanised  fibre. 

Muirhead  &  Co Telegraphic  apparatus. 

Newton   Brolhirs  (Derby).   Ltd Dynamos  and  motors. 

Park  Royal   Engineering  Works..   Ltd.  Electrical  apparatus. 

Pitm.in.  Cesar  &  Co Water-power  planl. 

Premier  l-;iectric  Heaters,  Lid Heating  and   rooking   apparatus. 

Premier  G.as  Engine  Co.,  Ltd G.-.S  engines. 

Pulsomi  lor  Engineering  Co.,  Ltd Vacuum  pumps. 

Rhodes  Motors.  Ltd Motors. 

•Robl.    W.    Paul   ;;;..  Electrical  instruments. 

St.  Helens  Cable  &  Rubber  Co.,  Ltd.  ...  Insulated   wires  and  cablet. 

Sandycrofl.  Lid Electrical  machinery. 

S.   Bowliy  ft  Son  Oils  and  varnishes. 

Standard   Eleelrlcal  Co Motors  and  tans. 

Sterling  Telephone  &  Electric  Co.,  Ltd.  Telephones,  etc. 

Stirling  Boiler  Co.,  Lid Sleom   boilers. 

Svnchronomc  Co.,   Lid Electric  clocks. 

Venner  Time   Switches,    Lid Time  switches  and  signs. 

Walsall   Electrical  Co.,  Ltd Elcclricnl  apparatus. 

Ward  ft  Goldslone  Gloclrical  apparatus,  wires  and  cable 

Wardlc  Engineering  Co.,  Lid Lanterns  and  fillings. 

W,   F.     Hurnand  ft  Co Eleclriral    apparatus. 

WMlniinsl.r  Enginrrring  Co.,  Ltd Electrical  oppnrnlus. 

♦  Westminster  Tr«il  ft  Electric  Co Electric  drills,  blowers,  etc. 

W.  F.  Stanley  ft  Co.,  Ltd Mnlhemnllcnl    instruments. 

Whipp  ft   Bourne,   Ltd Switchgear,   rheostats,  etc. 

Wilson  Apparatus  Co Induction  coils,  transformers,  etc. 

•W.   R.  Sykrs  InlcrlockinK  Slgniil  Co., 

Lid Railway   signalling   apparatus. 

"  Z  "  Eloclrlc  Lamp  Mtg,  Co.,  Ltd.  ...  Tungsten  lamps. 

A       Dynamos. 

B       Insulated  wires   and  cables. 

^C , ,.,, RIcclrlcal   ■ccessorics. 

D      ,*, , Arc  lamps. 


On  the  Oontbary. 

Altwater  ft  Sons    Mica. 

•Hawkins  Bros.  &  Co.,  Ltd Insulated  wires  and  cablw. 

J.   H.  Heathman  ft  Co Ladders,  lower  wagons,  etc. 

Joshua  Buckton  ft  Co.,  Ltd Machine  tools. 

Marshall,  Sons  &  Co.,  Ltd Steam  engines  and  boilers. 

Reid    Gear   Company    Gearwheels. 

W.  Canning  &  Co Electroplating  apparatus. 

JWilson  Hartnell  St  Co.,  Ltd Electrical  machinery. 

W.  T.  Henley's  Telegraph  Works  Co., 

.    Ltd Insulated  wires  and  cables 

,A       Slate  and  marble. 

^^       Electrical  apparatus. 

Y       Mechanical  engineers. 

g       Electrical  machinery. 

Jj       ■. Machine  tools. 

»t       Steam  engines. 

*\\      Dynamos. 

*y        ^..  Electrical  apparatus. 

'         Steam   packing. 

J         Electrical  instruments. 

Neutral  oh  Not  Decided. 

H.  T.   Boolhroyd,  Ltd Electrical  machinery. 

British  Insulated  &  Helsby  Cables,  Ltd.  Insulated  wires  and   cables 

Endolithic   Manufacturing  Co.,   Ltd.   ...  Labels  and   tablets. 

Hick    Hargreaves  &    Co.,    Ltd Steam  engines  and   boilers. 

Kendall  &  Gent,   Ltd Tools. 

02onair,    Ltd Ozone  generators. 

Partridges,   Ltd Screws  and   rivets. 

Sperryn  &•  Co.,  Ltd Accessories  and  fittings. 

T.  Harding  Churton  &  Co.,   Ltd Motors. 

n-l'""^,?'.  S»^'"^"'  L'd -Steam  engines  and  turbines 

Wilson  Wolf  Engineering  Co.,  Ltd.  ...  Electrical  apparatus. 

•^        Electrical  niachinery. 

J*       Arc  lamps. 

^       Wire-work. 

D      Die  sinkers. 

P       Accumulators. 

t,       Engineers*  stores. 

G       J 

•No  decision  on  decimal  coinage. 
+Opposed  to  decimal  coinage. 
JNot  opposed  to  decimal  coinage. 

[To  be  continued.) 


TRADE    STATISTICS    OP    SIAM. 


The  following  figures,  showing  the  imports  of  electrical  and 
similar  goods  into  the  port  of  Bangkok  during  the  year  ended 
March,  1915,  are  taken  from  the  recently-issued  official  trade 
statistics;  the  figures  for  the  year  ended  March,  1914,  are 
included  for  purposes  of  comparison,  and  notes  of  any  increases 
or  decreases  are  given.  Imports  stated  to  be  from  Singapore 
and  Hong-Kong  are  for  the  most  part  the  products  of  other 
countries  shipped  via  these  two  ports. 


1913-14. 

1914-15. 

Inc 

.  or  dec. 

Ticals. 

Ticals. 

Ticals 

Parts  of  lamps. — 

Prom  Singapore      

17,000 

9,000 

_ 

8,000 

„      Hong-Kong 

6.000 

7,000 

4- 

1,000 

„      United  Kingdom     ... 

•2-2.000 

11,000 

11,000 

,,      Germanv.       

21,000 

5,000 

_ 

16,000 

„      United  States 

5,000 

7,000 

-h 

2,000 

,,      Other  countries 

14,000 

7,000 

7,000 

Total        

85,000 

46,000 

39,000 

Lamps. — 

From  Singapore       

68,000 

49.000 

_ 

8,000 

,,      Hong-Kong    

33,000 

104,000 

-t- 

71,000 

,,      United  Kingdom    ... 

G6,000 

63,000  • 

13,000 

,,      Germanv        

.50,000 

15.000 

_ 

15,000 

„      United  States 

3,000 

10,000 

+ 

7,000 

,,      Japan            

93.000 

70,000 

■23,000 

,,      Other  countries 

7,000 
310,000 

9,000 

+ 

^,000 

Total        

310,000 



Electrical  goods  and  appara 

US.— 

From  Uniteil   Kingdom    ... 

297,000 

112,000 

_ 

185,000 

,,      GeriiKiny        

575,(HK) 

167,000 

- 

408,000 

,       L  nited  States 

I"i5,0()0 

64,000 

_ 

91,000 

Singa[>orc       

■2i.iW 

12.000 

— 

12.000 

,      Swt><len 

2;(KKI 

8,000 

+ 

6,000 

,      Italy     

I2,(KKI 

9,(X)0 

_ 

3,000 

,      Austria          

.^.(KK) 

11,000 

-t- 

6,0(X) 

,      Holland         

l.(XX) 

7,000 

+ 

6,(XX> 

,      France           

i-i.OfK) 

6,000 

— 

19.(XX) 

Japan            

1  .(KK) 

70,000 

-1- 

69,000 

Other  countrica 

'27,000 

7,000 

«0,000 

Total 
Manufactures  of  brass. — 
From  Hong-Kong    ... 
.,      United  Kingdom 

,,      China 

,,      Germany 

..      Japan 

,.      Otlier  countries 

Total 


1,1 '24 .000      473.000 


469,000 

4.S3.000 

,W.(KX1 

48,000 

1(^2,(H)0 

76,000 

7fi.(XX) 

6,000 

I2.0(K) 

8,000 

61,000 

41.000 

768,000     661,000 


051,000 


14,(KX) 
10,000 
26.000 
71.000 
4.000 
10,000 

107,000 


Vol  77.  No.  1.979,  ooTOBKB  29, 1915  ]    THE    ELECTRICAL    REVIEW. 


573 


Maiuilaclures  of  copper. — 

Prom  Hong-Kong 

United  Kingdom     .. 
,,      '''ther  countries 

191S-14. 
Ticala. 

•2,000 
•2-2,000 
34,000 

1914-15. 
Ticals. 

1,000 
36,000 
7,000* 

Inc.  or  dec. 
Ticals. 

1,000 

+        14,000 

27,000 

Total        58,000         44,000      - 

•Singapore  .£4,000. 
Scientific  instruments  and  appnratus. — 


Total        98,000       66,000 

Prinif  movers  other  thati  road  locos,  marine, 
milling  and  agricultural  machinery. — 

From  United  Kingdom     ...        li;i,'KX)        ^27,000 
,,      United  States  ...         ■23.(HJ0  1,000 

„      Oermanv       6,000         ^2,000 

..      Other  countries      ...  o,(m         3,000* 


Total 


147,000 
■Sweden  £-2,000. 


33,000 


Machinery  unenumerated,  including  detached  parts, 
and  not  including  textile  or  sewing  machineSi — 
Prom  United  Kingdom    ...        881,000      480,000      - 

„      Germany        l'24,00O        63,000      - 

..      United  States         ...         56,000      388,000      + 
Other  countries      ...         33,000     .  33,000* 


Total 

Machine  belting.- 
Prom  United  Kingdom 
,,      Germany 

Other  countries 


59,()(X)  62,000  + 
33,000  13,000  - 
3,000         7,000      -I- 


Total        Oo.fXX) 

Iron  and  steel  wire  manufactures. — 
Prom  United  Kingdom    ...         49,00(3 


Germany 
Belgium 
Other  countries 

Total 

Railway  material. — 

Prom  United  Kingdom 
,,      Germany 
,,      Belgium 
„      United  States 
Other  countries 


82,(X»0 


48,000 
12,000 
10,000 
8,000 


336,000 
302,000 

76,000 
617,000 

44,000 


529,000 
230,000 
234,000 
288,000 
3,000 


Total   1,375,000  1,284,000 

Cars  or  trucks  for  railivays  or  tramways. — 

From  Germany        165,000         4,000 

,,      United   Kingdom    ,,.  44,000      233,000 

.,      United  States         ...  8,000         5,000 

.,      Other  countries      ...  3,000        40,000 


Total        220,000      282,000 

Caoutchouc  manufactures,  other  than  tires. — 

From  Singapore      46,000  55,000 

,.      United  Kingdom     ...  41,000  28,000 

Germany        14,000  11,000 

Other  countries      ...  6,000  7,000 


Total 


Note  :  £1 


107,000      101,000 
alxiut  13  ticals. 


14,000 


From  United  Kingdom     ... 
,,      Germany        ..         '.. 

-Austria          

Other  countrie« 

3t),000 
'.►2,000 
11,000 
39,000 

43,000 
24,000 

dfiOO* 

+ 

+ 

+ 

7,000 
68,000 
11,000 
16,000 

Total        

*  Prance 
Rail  Ivcomotivcs. — 

From  Singapore      

United  Kingdom     ... 
<  Vrmany        

178,000 
£•26,000. 

9.(W 
8y,0(W 

1^22,000 

.   4.000 

1,000 

61,000 

56,000 

4,000 

8,000 

•28,000 

32,00) 


86,000 

•22,000 

4,000 

2,000 

114,000 


401,000 
61,000 
332,000 


...     1,094,000      964,000      -      130,000 
*  Italy  £7,000. 


23,000 
17,tX)0 
12,000 


101,000   78,000   -   23,000 


3,000 
20,000 
4,000 

13,000 


1,000 
11,000 
7,000 
4,000 


193,000 
72,000 
158,000 
329,000 
41,000 

91,000 


161,000 

189,000 

3,000 

37,000 

62,000 


9,000 
13,000 
3,000 
1,000 

.6,000 


Board  of  Trade  Inquiries,— The  Commercial  Intelli- 
gence Branch  of  the  B.  nf  T.  b&t  lately  received  further  inquiries 
reBpectiner  names  of  British  makers  of  elecfric  lamp?,  m^tal- 
filament ;  packing:  material^,  corrnffateil,  for  electric  lampa  ;  porce- 
lain poode,  for  electrical  pnrpnef  s  ;  and  z'nc  sheet,  for  dry  batteries. 

A  Canadian  aerent  (Montreal)  desires  to  eret  into  touch  with 
British  makers  of  hardware  and  electrical  supplies.  Particulars 
aan  be  obtained  at  the  Board  of  Trade  Commercial  Intelligencs 
Branch  in  London. 


APPRENTICESHIP    IN  >  THE    ELECTRICAL 
CONTRACTING    INDUSTRY. 


.\r  a  recent  meeting  of  the  Association  ok  Sui'khvisi.nc. 
Electricians,  the  presidential  address  was  delivered  by  Mr. 
.•\.  H.  Dykes,  and  dealt  with  the  subject  of  apprenticeship  in 
its  relation  to  the  new  conditions  that  would  obtain  after  the 
war. 

Not  only  this  comitiy,  but  the  gre;iter  part  of  Euro|)e  would 
be  ixwrer  both  in  men  and  in  wealth ;  the  whole  world  would 
have  to  set  to  work  to  build  up  again  all  the  good  things  which 
the  war  had  destroyed. 

Hands,  brains,  and  capital  were  working  together  to  defeat 
the  ruthless  tyranny  against  which  we  were  fighting,  and  the 
same  unselfish  co-operation  would  be  even  more  necd<--<l  in  the 
economic  struggle  that  would  begin  directly  miUtary  opera- 
tions had  come  to  an  end. 

The  happiness  of  our  citizens,  the  future  of  our  industries, 
and  the  prosperity  of  our  nation  would  depend  very  largely 
on  the  extent  to  which  we  could  succeed  in  inducing  men  to 
t:ike  an  increase<l  pride  in  their  work. 

Probably,  all  would  agree  that  the  Ro>al  Navy  was  the 
nio,st  efficient  organisation  which  Great  Britain  had  produced, 
and  one  had  only  to  come  in  contact  with  the  men  to  see 
that  that  efficiency  was  combined  with  a  very  high  level  of 
happiness  and  contentment  amongst  the  workers.  If  one 
could  succeed  in  obtaining  the  same  high  standard  in  our 
industrial  army,  we  should  have  no  more  fear  of  the  result 
of  the  coming  industrial  and  economic  fight  than  we  had  of 
the  result  when— if  ever— the  Grand  Fleet  met  the  Kiel  Canal 
Fleet. 

A  boy  joined  the  Navy  directly  he  left  school,  and  imme- 
diately came  under  a  strict,  but  wholesome,  discipline.  Whilst 
learning  all  the  practical  duties  of  his  profession,  he  was 
required  to  attend  during  a  certain  number  of  hours  a  day 
classes  forming  what  was  practically  a  continuation  school, 
tlic.^o  classes  being  continued  for  about  two  years. 

\Yhat  w'e  had  to  do  was  to  start  in  a  similar  way  with  the 
young  boys  just  beginning  their  industrial  life,  lio  see  that 
their  education  was  continued  after  they  left  the  elementary 
school,  to  subject  them,  both  at  home  and  in  the  schools,  to 
firm  but  kind  discipline,  to  teach  them  as  much  as  possible 
of  the  historj'  and  principles  underlying  their  trade,  and  to 
try  and  induce  in  them  a  pride  and  interest  in  the  work  of 
the  firm  of  which  they  formed  a  unit,  so  that  they  would 
.scorn  to  scamp  their  work,  and  would  take  a  pride  in  helping 
to  make  the  products  of  their  firm  second  to  none. 

In  the  old  days,  a  boy  wishing  to  leai^n  a  trade  was  bound 
apprentice  to  a  master  craftsman,  w'ho  undertook,  generally, 
to  feed  and  clothe  him,  and  teach  him  his  trade.  The  period 
of  apprenticeship  was,  normally,  seven  years,  it  being  con- 
sidered that  this  term  was  none  too  long  for  a  boy  properly 
to  learn  his  trade,  and  to  reimburse  his  master  by  service  for 
the  training  he  had  received.  The  boy  was  bound  to  serve 
his  master,  to  keep  his  secrets,  not  to  waste  his  goods,  and  to 
obey  all  his  lawful  commands,  and  fairly  drastic  powers  of 
correction  were  given  to  the  master  in  the  event  of  the  appren- 
tice proving  idle  or  disobedient.  On  completion  of  his  appren- 
ticeship, the  boy  became  a  journeyman,  and  was  eligible  to 
join  the  guild,  and.  in  time,  to  take  apprentices  of  his  own. 

With  the  substitution  of  trading  companies  for.  the  indivi- 
dual master,  and  the  general  change  in  the  n-hole  industrial 
world  brought  about  by  the  introduction  of  power-driven 
inachinery,  the  system  became  greatly  weakened.  To  the 
older,  longer-established  ti'ades,  it  still  remained  the  generally 
accepted  channel  of  entrance;  but  in  many  trades  the  greater 
proportion  of  the  men  now  engaged  had  drifted  into  the  work 
without  any  proper  training  at  all. 

The  need  for  something  to  take  the  place  of  the  old  appren- 
ticeship had  led  to  the  institution  of  technical  schools,  which 
had  necessarily  been  restricted  to  evening  classes,  and,  splen- 
did as  had  been  the  work  which  they  had  done  and  were  doing, 
it  must  be  confessed  that  they  did  not  meet  all  requirements, 
more  particularly  for  the  rank  and  file  of  the  industrial  army. 

The  average  boy  of  this  class  left  school  at  the  age  of  about 
14,  an  age  when  he  was  only  just  beginning  to  be  in  a  posi- 
tion to  take  advantage  of  educational  facilities,  and,  only  too 
frequently,  he  was  put  to  that  employment  which  offered  the 
greatest  immediate  salary,  without  any  consideration  being 
given  fo  his  future  prospects.  The  result  was  that  after  a 
few  years,  when  he  wanted  a  man's  job  and  a  man's  wage, 
he  could  get  neither,  and  joined  the  army  of  unemployed. 

The  standard  of  discipline,  both  at  home  and  at  school,  had 
fallen  very  greatly  of  late  years,  and,  in  the  absence  of  any 
compulsion,  it  was  only  the  exceptional  boy  who  steadily 
attended  the  evening  school,  and  profited  by  what  it  had  to 
offer. 

Quite  apart  from  this,  however,  the  average  course  in,  say. 
electrical  work,  tries  to  cover  so  much  ground,  and  to  meet 
the  needs  of  lads  in  so  many  different  branches  of  electrical 
work,  that  the  boy  often  gets  out  of  his  depth,  Ixx-omes  dis- 
couraged with  the  difficulty  and  remoteness  from  his  trade 
life  to  the  class  work,  and  gives  up  before  the  end  of  the 
session.  The  net  result  was  that  only  a  very  small  percentage 
of  those  entering  the  electrical  contracting  trade  ever  received 
any  systematisi^d  training  in  it. 

His  own  belief  was  that  they  would  in  time  have  to  make 
attendance  for  about  eight  hours  a  week  at  a  trade  c<intinua- 
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tioa   school  compulsory  up    to   the  age  of    at  least  18,    this 
attendance  being  made  in  working  hours. 

In  the  town  of  Munich  (population  600,000),  every  boy 
between  the  ages  of  14  and  18  must  attend  in  the  day  time 
the  sixsc-ial  trade  school  instituted  for  members  of  his  trade 
alone.  There  were  schools  for  eveiy  trade  capable  of  pro- 
viding more  than  20  pupils.  These  schools  were  entirely  free, 
and  were  each  managed  by  a  committee  representing  the 
trade,  the  municipality,  and  the  school,  the  exiwnse  being 
shared  equally  by  the  municipahty  and  the  trades  concerned. 
The  boys  attended  for  an  average  of  eight  hours  weekly, 
between  7  a.m.  and  7  p.m.,  either  one  whole  day  or  two 
halves,  to  suit  the  convenience  of  the  employers,  who  were 
obliged  in  every  case  to  allow  the  time,  and  see  that  their 
young  employes  or  apprentices  attended.  Every  boy,  what- 
ever his  trade,  devoted  one  hour  weekly  to  trade  arithmetic 
and  book-keeping,  one  hour  to  composition,  business  letters 
and  reading,  and  one  to  citizenship,  good  behaviour,  and 
hygiene,  the  remaining  time  being  directed  to  drawing,  and 
information  about  his  special  trade,  goods,  and  tools.  During 
the  first  two  years  he  did  no  practical  work,  as  he  was  sup- 
posed to  be  learning  that  m  his  master's  shop,  but  in  the  last 
two  years  he  got  practical  work  of  a  higher  grade  than  he  was 
likely  to  get  in  the  shop. 

The  results  of  these  schools  had  been  most  excellent,  over 
90  per  cent,  of  the  boys  who  left  the  elementai-y  school  at  the 
age  of  fourteen  going  straight  to  definite  taught  trades. 

There  were  signs  that  the  principles  underlying  the  Munich 
system  had  found  acceptance  also  amongst  many  of  our  lead- 
ing educationists  and  business  men. 

The  Gas  Light  and  Coke  Co.,  realising  the  need  for  a  better 
system  of  training  boys  wishing  to  become  gas  fitters, 
approached  the  London  County  Council,  and  a  joint  scheme 
of  practical  training  and  general  educational  classwork  had 
been  evolved. 

Boys  were  indentured  for  a  term  of  four  years,  commencing 
between  the  age  of  14  and  16.  For  the  first  six  months  they 
were  engaged  in  a  special  workshop,  which  the  company  had 
erected  for  the  purpose,  where  they  learnt  the  use  of  tools,  and 
received  brief,  simple  lectures,  fi'om  the  company's  foreman, 
dealing  with  the  practical  part  of  their  work.  The  next  six 
months  they  w-ent  out  in  the  district  with  the  fitters.  In  the 
second  year,  the  same  routine  was  followed,  the  first  six 
months  in  the  shops,  at  more  advanced  work,  and  the  next  out 
with  the  fitters.  During  the  whole  of  these  two  years  they 
spent  9  to  10  hours  per  week,  during  working  hours  (generally 
three  afternoons),  at  the  Westminster  Technical  Institute, 
where  the  L.C.C.  had  arranged  a  special  continuation  school 
for  them  in  mechanical  drawing,  workshop  arithmetic,  spell- 
ing, punctuation,  English  composition,  and  letter  writing. 
After  the  end  of  the  second  year,  the  education  classes  were 
held  in  the  evening,  every  boy  being  required  to  attend  two 
evenings  a  week  m  hours)  at  classes  in  gas  supply  and  Eng- 
lish, and,  after  the  apprenticeship  was  over,  they  were  still 
expected  to  attend  at  least  two  evenings  a  week. 

By  a  system  of  weekly,  monthly,  and  terminal  reports, .  the 
company  was  kept  in  close  touch  with  the  educational  work, 
and  could  ensure  punctual  and  regular  attendance. 

The  results  had  been  most  satisfactory.  In  summing  up  the 
results,  the  manager  of  the  company,  in  a  paper  he  read  on 
the  scheme  some  little  time  back,  said  : — 

"  Compare  the  boy  trained  as  I  have  described — one  who 
has  pride  in  his  work,  and  a  real  knowledge  of  his  craft — 
with  one  who  has  been  allowed  to  pick  up  information  any- 
how. The  one  can  go  all  over  the  world  and  earn  a  good  wage ; 
the  other  is,  as  a  rule,  amongst  those  who  are  only  tolerated 
by  an  employer,  and  who  are  discharged  first  when  work  is 
slack." 

Mr.  Paul  hiid  worke<l  out  a  somewhat  .similar  scheme  at  his 
works  for  training  instrument  makers.  Perhaps  enough  had 
been  said  to  show  the  lines  on  which  experience  had  shown 
that  they  could  best  proceed.  He  would  urge  the  employers 
in  the  I^ndon  district  to  make  a  commencement  by  agreeing 
on  a  uniform  system  of  apprenticeship.  There  should  be  no 
premium  asked,  or,  at  any  rate,  only  a  nominal  one.  Tlie 
term  should  be  for  at  least  four  years,  teniiinable  by  the 
master  at  any  time,  in  the  event  of  laziness,  disobedience,  or 
improper  liehaviour  on  the  part  of  the  apprentice. 

It  should  be  one  of  the  conditions  of  the  indenture  that  the 
master  allowed  the  necos.sai7  time,  and  that  the  boy  attended 
the  trade  achfif)!  of  his  paiticular  trade  for  at  least  eight  hours 
per  week,  during  the  whole  tenii  of  his  apprentic<^,ship,  the 
classes  being,  at  any  rate  for  the  first  two  years,  held  during 
working  houra. 

He  had  rea.sf)n  to  Ijclievp  that  there  would  be  no  difficulty 
in  arranging  with  the  C^iunty  Council  and  Board  of  E<luca- 
tion  a  scheme  of  combin<Ml  practical  and  theoretical  educa- 
tion, the  masters  undertaking  the  practicjil  work,  including 
instruction  bv  foremen  and  prncticn!  men,  and  the  County 
Council  providing  special  continuation  clas,seB  at,  say,  two 
convenient  centres.  These  clafwes  oould  be  held  in  some  exist- 
ing instituteB,  which  were  principally  uh.(1  for  evening  cliisses 
and    were   frequently,   not  fully   o<<'iipiivl    during    the    day. 

Both  eniployers  and  eniplrvyc's  would  be  rrpirsent<vl  on  the 
board  fif  nianagement.  nnd  n  heiilthy  rivalry  might  be  createtl 
between  thn  lads  of  different  firms.'  with  the  result  that  they 
would  take  a  pleasure  in  working  to  make  their  sliop  superior 
to  all  rivalK.  In  this  way.  they  would  acquire  the  hal)it  of 
tnkinu'  n  pride  in  their  work,  to  their  own  contentment  and 
happiness,  and  to  the  great  prf)fit  of  the  nation. 


Employers  must  remember  that  the  goodwill  of  a  firm  con- 
sisted not  in  its  past'  history,  or  in  its  list  of  customers,  but 
in  the  possession  amongst  its  staff  and  workmen  of  that  love 
of  good  work  and  pride  in  themselves  and  their  shop,  which 
would  not  allow  them  to  let  a  piec-e  of  bad  work  pass  them. 


Discussion. 

In  opening  the  discussion,  Mr.  E.asuleigh  Phipps  agreed 
that  some  such  scheme  as  that  outlined  by  the  President  was 
badly  needed,  and  would  yield  important  results.  Not  the 
least  difficulty  was  that  of  the  starting  wage.  A  boy  fresh 
from  school,  with  no  particular  education  or  training,  could 
earn  anything  up  to  a  pound  a  week  in  blind-alley  trades,  and, 
even  if  he  were  kept  out  of  the  latter,  there  was  always  the 
difliculty  of  keeping  him  from  leaving  his  job  for  the  sake  of 
an  extra  shilling  or  two  a  week  somewhere  else. 

Mr.  J.  M.  Crowdy  considered  that  nothing  useful  could  be 
done  in  this  direction  without  compulsion.  Things  had  been 
allowed  to  drift  haphazard ;  definite,  concerted  measures  should 
be  adopted.  Some  agreement  would  be  very  fruitful,  for 
instance,  between  their  .Association  and  the  Electrical  Masters' 
-Association  in  reference  to  boys  now  employed  in  the  elec- 
trical trade. 

Mr.  0.  J.  B.4NISTBB  spoke  from  experience  concerning  the 
difficulty  of  maintaining  good  attendance  and  doing  useful 
work  at  evening  classes.  With  the  best  of  intentions,  boys 
were  physically  unable  to  take  on  night  classes  after  a  full 
working  day.  .\fternoon  classes  were  essential,  though  it 
would  often  be  difficult  to  spare  boys  from  their  practical 
work  to  attend  them.  By  giving  adequate  wages  a  good  deal 
could  be  done  to  induce  apprentices  to  make  earnest,  steady 
endeavour.  The  Liverpool  Branch  of  the  Electrical  Contrac- 
t<jrs'  Association  had  adopted  a  foiin  of  indenture  including  a 
.scale  of  wages  rising  from  '2s.  6d.  a  week  duiing  the  first  to 
l'2s.  6d.  a  week  during  the  fifth  year  of  apprenticeship.  That 
was  certainly  not  adequate  remuneration  for  boys  in  the 
London  area. 

Mr.  R.  R.\NKINB  spoke  of  the  difficulty  of  getting  workers 
either  to  w'ork  whole-heartedly  or  to  co-operate  in  schemes 
for  their  betterment.  The  old  pride  of  the  craftsman  in  his 
knowledge  and  skill  seemed  a  thing  of  the  past.  Their  best 
hope  was  to  get  at  boys  and  instill  loftier  ideals  at  the  very 
commencement  of  theii'  career. 

Mr.  0.  R.  Bates  thought  it  would  be  aD  right  for  the  masters 
to  form  an  active  apprenticeship  committee,  but  any  activity 
of  that  sort  could  only  be  regarded  as  providing  definite  proof 
nf  the  necessity  and  justification  for  a  national  programme. 
He  believed  lack  of  practical  instraction  in  board  schools  was 
at  the  root  of  the  trouble,  but  nothing  less  than  a  national 
treatment  of  the  whole  problem  would  be  really  effective. 

Mr.  H.  Marryat  described  the  main  features  of  his  own 
apprenticeship  scheme.  It  was  a  condition  of  the  indenture 
that  his  firm  should  pay  for  evening  classes  and  that  the  boy 
.should  attend.  Unfortunately,  attendance  fell  off  terribly, 
due,  he  believed,  to  the  nature  of  the  instruction  given. 

Other  speakers  discussed  schemes  for  splitting  apprentices 
into  groups  so  that  afternoon  classes  might  be  worked  without 
inconvenience,  and  emphasised  the  importance  of  co-operation 
between  night  schools  and  masters  of  apprentices.  Tuition 
should  be  adapted  to  the  real  needs  of  the  trade,  and  bonuses 
might  be  offered  to  apprentices  making  best  progress. 

Mr.  C.  R.  Bates  asked  whether  something  definite  could  not 
be  done  to  get  a  model  scheme  in  operation.  The  question 
really  lay  with  the  electrical  masters;  the  cost  of  comprehen- 
sive action  would  doubtless  he  an  obstacle,  but  something 
definite  ought  to  be  done  right  away, 

Mr.  Rashleigh  Phipps  thereupon  suggested  that  the  .Asso- 
ciation form  a  committee  to  discuss  the  matter  with  the  Elec- 
trical Contract<irs'  Association.  In  the  meantime,  he  under- 
tofik  to  present  to  the  E.C,.\.  the  views  expressed  that  evening. 

In  reply,  the  President  emphasised  the  distinction  between 
the  proposed  continuation  classes  and  ordinary  technical 
chi.s.ses.  A  good  deal  of  genera!  educjition  would  be  included 
to  broaden  the  boy's  mind.  Co-operation  was  essential  to 
secure  efficiency,  and  it  might  be  possible  to  teach  the  same 
matter  for  a  whole  week  to  pennit  apprentices  to  attend  at 
the  most  c/invenient  time.  If  electrical  masters  were  willing 
to  undertake  their  share,  the  Board  of  Educ.ition  and  the 
L.C.C.  would  give  assist;ince  in  respect  of  tuition  and  accom- 
n.odation. 


THE    TEXTILE    INSTITUTE. 


Sib  William  Mather,  of  Mc'yirs.  Mather  &  Piatt,  the  pJwident 
of  the  Textile  Institute,  speaking  at  the  Antuninal  Congress 
of  the  Institute,  at  Hudder.^field.  on  October  ^Ist-'J'Jnd.  referred 
to  the  importance  of  miHhani<al  [tower  to  the  great  textile 
industry.  («"nerally  speaking,  he  said,  the  inventions  and 
improvements  of  machinery  on  which  the  t^-xtile  industries 
depended  for  their  continued  development  and  progress,  must 
come  from  thos<>  whose  lives  were  spent  on  the  manufacture 
of  such  niaehinerj'.  'Ilu*  highcBt  effieirncy  an<!  e<vinomy  in 
motive  power,  so  essential  to  the  succes.s  iii  the  t^-xtile  mnnu- 
faeturing  industry,  could  only  l>e  secured  by  the  aid  of  those 
branches  of  engineering  (H-cupiwl  with  the  construction  of 
prime  movers  worke<l  by  steam,  g.is,  h.vdraulic.  and  electrical 
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power.  It  was  astonishing  that  such  a  vast  industry  as  the 
textile  industry  should  have  grown  to  more  than  ten  times 
what  it  stood  at  a  hundred  years  ago  without  creating  for 
itself  a  gre;it  national — even  Imperial — institution  to  record 
its  progress  and  achievomonts  at  home  and  abroad,  and  to 
promote  its  continuous  devckipment.  It  was  owing  largely  to 
the  existence  of  the  Institutions  of  Civil  Engineers,  Mining 
Engineers,  the  Iron  and  Steel  Institute,  and  the  Mechanical 
Engineers  that  Great  Britain  had  held  the  leading,  and  for  a 
time  supreme,  position  in  the  metal  industries  throughout  the 
world  almost  unchallenged,  and,  even  wrth  the  competition 
of  America  and  Germany,  we  in  this  country  could  rely  on 
these  institutes  to  keep  Great  Britain  at  any  rate  in  the  front 
rank.  The  Textile  Institute,  which  was  formed  five  or  six 
years  ago,  now  intended  to  assume  a  national  importance,  and 
to  pursue  a  vigorous  policy,  as  the  other  institutions  to  which 
he  had  referred  had  done 

Referring  to  the  war.  Sir  William  advised  his  hearers  "  when 
at  war  to  prepare  for  peace,"  and  declared  that  our  arrange- 
ments for  conducting  trade  and  commerce,  for  educating  the 
people,  for  improving  our  sociological  institutions,  and  so 
forth  ought  to  occupy  our  minds  now,  so  that  when  peace  was 
declared  we  could  commence  a  new  life  with  new  principles, 
and  with  new  aspirations  and  inspiration  to  make  our  country 
what  it  might  have  been  fifty  years  ago  if  these  things  had 
been  in  the  minds  of  our  foretathera.  The  feeling  that  trade 
and  commerce  was  to  be  followed  for  the  advancement  of 
certain  individuals  was  a  great  mistake.  It  led  them  far  away 
from  the  true  patriotism  upon  which  this  country  would  have 
to  depend  in  the  future  for  its  existence.  ITiey  were,  unfortu- 
nately, encompassed  now  in  every  trade  by  the  new  device 
of  hmited  liability  companies,  and  capital  was  poured  into 
every  kind  of  industiy  largely  by  people  who  did  not  even 
understand  what  the  name  of  the  industry  meant,  but  who 
only  understood  the  price  of  stocks  and  shares  and  the  paying 
of  dividends.  They  had  behind  them  a  great  army  of  working 
people  who  were  concerned  that  the  profits  that  were  being 
made  were  going  into  the  pockets  of  people  far  and  wide  who 
did  not  care  for  the  workmen  or  for  anything  connected  with 
the  industry  so  long  as  they  got  a  dividend  twdce  a  year.  The 
constitution  of  our  industriesi  on  that  line  was  radically  wrong, 
and  out  of  it  could  never  come  industrial  peace. 

The  pursuit  of  wealth  was  so  magnified  in  the  estimation  of 
many  jieople  that  he  thought  it  had  vitiated  our  English  life 
most  terribly.  He  did  not  know  whether  there  had  ever  been 
a  millionaire  in  the  cotton  industry.  He  knew  that  in  engi- 
neering the  thing  was  impossible,  especially  so  if  a  firm  were 
engaged  on  munitions  of  war.  There  would  be  M\ae  revela- 
tions about  that  by-and-by.  He  thought  the  engineers  would 
want  outdoor  relief.  His  point,  however,  was  that  the  gain 
of  wealth  ought  to  be  dropped  as  a  purpose  in  life. 

In  the  course  of  a  discussion,  later,  on  "The  Economic 
Effects  of  the  War,"  Mr.  J.  P.  Crowley  (of  Messrs.  Siemens 
Bros.,  London)  expressed  the  belief  that  the  period  imme- 
diately following  the  war  would  be  a  vei-y  busy  period,  and 
that  the  period  of  depression  would  come  later.  He  strongly 
urged  that  everj'thing  possible  should  be  d<^ine  to  encourage 
our  export  trade  during  the  war.  In  his  judgment  there  was 
nothing  more  vital,  apart  from  the  intensive  concentration  on 
the  actual  immediate  object  of  producing  war  munitions. 
than  concentiation  on  our  export  trade ;  and  he  was  not  at 
all  sure  that  it  would  not  be  a  desirable  thing,  even  now,  to 
have  a  special  effort  "made  in  Government  circles  to  encourage 
the  expoi-t  trade  of  this  country.  After  all,  it  was  on  our 
export  trade  that  we  depended  to  pay  for  the  war,  and  unless 
our  exix>rt  trade  w'as  encouraged,  we  should  not  get  through 
the  financial  part  of  the  war  as  well  as  we  otherwise  might. 

Mr.  R.  S.  Dower,  M..4.  (Lecturer  in  the  Department  of 
Economics.  University  of  Leeds),  who  had  introduced  the 
subject,  said  that,  in  his  opinion,  the  disorganisation  caused 
by  the  stoppage  of  war  work  and  the  difficulty  of  getting  back 
to  normal  life  would  be  such  that  there  would  be  a  period  of 
from  six  to  twelve  months  of  comparative  stagnation  and  fall- 
ing prices  immediately  following  the  war.  He  did  not  agree 
with  Mr.  Crowley  on  that  point,  but  he  did  agree  with  him 
respecting  the  importance  of  keeping  up  our  export  trade. 


WAR    ITEMS. 


Royal  Engineer  Commissions. — The  University  of  London 
Officers'  Training  Corps,  under  the  command  of  Lieut-Col. 
Capper,  commences  its  eighth  year  of  training  this  month. 
The  contincjent  consists  of  Artillery,  Engineer,  Infantry  and 
Medical  Units.  The  training  is  mainly  of  a  continuous 
character,  carried  out  in  or  near  London.  The  numljer  of 
commissions  obtained  up  to  August,  1915,  is  just  short  of 
2,000.  The  Engineer  Unit  of  the  above  contingent 
should  appeal  strongly  to  engineers  who  are  desirous 
of  obtaining  commissions  in  the  Royal  Engineers.  Arrange- 
ments are  madei  whereby  training  can  be  carried  on  con- 
tinuously, or  for  part  time  only  for  those  men  who  cannot 
leave  their  civil  posts  until  actually  gazetted.  Candidates 
for  enrolment  in  the  Engineer  Unit  should  apply  personally 
to  the  O.C.  Engineer  Unit  at  the  University  of  London, 
South  Kensington,  on  Tuesday  or  Thursday  evenings  be- 
tween 5.30  and  7.30  p.m. 


American  Electrical  Exports  in  July. — The  U.S.  electrical 
export  trade  was  over  GO  per  cent,  greater  in  July,  1915,  than 
in  July,  1914.  The  figures  compiled  by  the  Bureau  of  Foreign 
and  Uomeslic  Commerce  sliow  tlio  total  increase  to  have  been 
over  700, 0(X)  dol.  For  the  first  seven  months  of  1914  and 
1915  there  is  a  difference  in  favour  of  the  present  year  of 
more  than  500,000  dol.  The  prhicipal  gains  in  July  were  in 
wire,    motors,    antl    telephones.       The   trade    in   generators- 

liLECTRICAL     I£xPOKTS     »OU    JlLY    ASD     FOR    SevEN-MoNTH      PERIOD. 


55S,%4 
15,212 


357,8»3 
28,249 


Seven  months  ended' 
July.  July,  July.  July, 

1915.  1914.  1915.  1914. 

Electrical    machinery,    appliances 
and  instruments  : 

Battirioi         ...■    $91,344        $59,714        $749,485        $386,231 

Dynamos   or  generators    156,191         195,983        1.232,617         1,632,095- 

1-an,  

Insulated   wire    and  cables 
Interior    wiring'    supplies,    etc., 
including    fixtures    80,933  45,077 

"mc^' 433  1,672 

Inc'indescent — 

Carbon-filament         9,715  3,143  80.202  59.73i 

Metal-filament            55,929  13,581  346,473  109,037 

Meters      and      othe."      measuring 

instru.ments     55.463  31,585  338,993  31,58S- 

Motors          381,695  161,798  1,765,446  2,026,645 

Telegraph    instruments  (including 

wireltfss    apparatus)     8,536  5,340  58,653  71,749- 

Telephones            101,277  59,347  632,018  692,515 

Traii^sformers      73,292  72,443  346,145  655,125 

.Ml   others    916.682  614,351  5,321,455  5,466,451 

Total    .lectrical    machinery,    etc.  $2,147,307  $1,415,360  $13,171,148    $12,630,559 

showed  a  slight  falling  off;  in  fact,  the  total  for  the  year 
up  through  July  is  considerably  less  than  for  last  year. 
While  the  motor  trade  showed  a  large  gain  in  July,  the  total 
for  the  seven  months  ended  July  still  showed  a  large  decrease 
in  comparison  with  the  first  seven  months  of  1914.  The 
same  is  true  to  a  less  extent  of  telephones.  The  largest  total 
increase  during  the  seven  months  was  in  insulated  wire  and 
cables,  in  which  trade  the  value  of  the  1915  exports  was 
(.150,000  dol.  greater  than  that  of  the  1914  exoorts.  Interior 
wiring  supplies,  batteries  and  meters  and  other  measuring 
apparatus  also  registered  large  increases. — New  York 
■'  Electrical  World." 

The  Zurich  Bank  for  Electrical  Undertakings.— It  has 
Ijeen  customary  to  attach  importance  to  the  annual  reports 
of  the  Bank  fur  Elektrische  Unternehmungen,  of  Zurich, 
not  only  because  they  have  generally  covered  a  wide  scope, 
but  also  because  they  are  issued  by  an  investment  and  under- 
writing institution  having  connections  in  most  parts  of  the 
world,  and  now  representing  a  combined  share  and  loan 
capital  which  amounts  to  about  ^8,000,000.  At  the  same 
time,  it  has  to  be  remembered  that  the  bank  owes  its  origin 
to  the  Berlin  ;\.E.G.,  and  there  is  no  reason  for  assuming 
Uiat  any  interruption  has  taken  place  in  the  friendly  rela- 
tions existing  between  the  two  companies  in  the  course_  of 
years.  Bearing  this  fact  in  mind,  we  append  the  following 
remarkable  extracts  from  the  Bank's  report  for  the  year 
ended  with  June  30th,  1915.  . 

The  report  states  that  the  year  was  under  the  mfluence 
of  the  world  war,  which  is  not  only  a  contest  of  weapons^ 
but  also  an  economic  dispute  of  an  extension  and  bitterness- 
not  thought  of  hitherto.  Government  vetoes  on  payments 
and  exports,  naval  warfare  and  blockades,  have  rendered 
difficult  or  hindered  the  interchange  of  goods  and  payments, 
and  the  calling  up  of  a  large  portion  of  the  workmg  popula- 
tion to  the  Colours  has  deprived  trade  and  industry  of  many 
mental  and  manual  workers.  Heavy  troubles  burden  all 
countries,  which  stifle  the  incentive  to  new  undertakings  in 
so  far  as  they  are  not  intended  to  satisfy  the  requirements 
of  war  Conditions  hitherto  unknown  in  the  economic  life 
of  nations  have  been  developed,  so  that  it  may  be  said  to  be 
almost  a  wonder  how  the  nations  could  accommodalte  them- 
selves relatively  satisfactorily  to  these  new  and  unexpecteil 
conditions.  The  nations  cut  off  from  foreign  trade  have 
carried  out  the  transition  from  world  economy  to  an  inten- 
sive domestic  economy  without  great  upheavals,  supported 
by  the  resolute  intervention  of  the  Governments  and  the 
enormous  orders  which  devolved  upon  industry  and  trade 
for  the  satisfaction  of  army  requirements.  The  money 
market  which  otherwise  stood  at  the  disposal  of  local 
authorities,  trade  and  industry,  is  now  dedicated  to  national 
purposes,  since  the  savings  are  invested  in  war  loans.  By 
this  means,  and  through  the  lack  of  any  spirit  of  enterpri&e 
for  industrial  works,  the  powers  are  dried  up  from  which 
otherwise  considerable  amounts  flowed  to  industry.  .An  in- 
dication of  what  an  indispensable  requirement  electricity  has 
become  is  afforded  by  the  circumstance  that  the  electricity 
supply  works,  in  so  far  as  they  are  not  directly  situated  in' 
the  fighting  area,  had,  until  a  short  time  ago,  suffered 
comparatively  little  under  the  war,  in  any  case  less  than 
what  might  have  been  apprehended.  After  a  heavy  decline 
in  the  receipts  from  the  outbreak  of  the  war  a  revival  soon 
set  in,  and  in  the  case  of  many  undertakings  the  receipts 
almost  reached  the  level  of  those  of  the  previous  year,  and 
in  certain  instances  thev  exceeded  them.  The  hampered 
shipping  and  the  high  rates  of  freight  brought  about  almost 
everywhere,  but  particularly  in  the  countries  having  no 
national  coal  mines,  a  very  considerable  increase  m  the  cost 
of  fuel,  so  that  notwithstanding  comparatively  sati.stactory 
receipts,  the  net  profits  were  frequently  less  than  m  the  pre- 
ceding year.  In  certain  countries  the  scarcity  of  petroleum 
has  led  to  a  strong  demand  for  current  for  lighting  purposes. 
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which,  however,  could  not  be  always  met  owing  to  the  lack 
of  skilled  workmen  to  carry  out  the  requisite  new  installa- 
tions. The  works  of  the  undertakings  closely  associated 
with  the  Bank  which  have  sufferetl  the  least  from  these  con- 
ditions are  those  which  are  situated  in  Germany  and  Spain, 
as  well  as  those  which  utilise  water  power  in  Italy.  On  the 
whole,  the  electricity  works  were  able  to  record  a  satisfac- 
tory course  of  business.  In  the  case  of  the  tramways,  the 
iliminution  which  took  place  on  the  advent  of  the  war  has 
not  been  counterbalanced  in  every  instance,  mostly  on 
account  of  the  lack  of  a  suitable  staff. 

The  report  proceeds  to  remark  that,  notwithstanding  the 
disturbed  times,  electrical  engineering,  in  consequence  of 
scientific  progress  in  the  bianch  of  the  production  of  certain 
products  by  electro-chemical  methods,  has  recorded  further 
important  achievements.  Thus  there  are  several  works  in 
course  of  construction  which  serve,  among  other  purposes, 
for  the  production  of  nitrogenous  products  out  of  atmos- 
pheric nitrogen,  according  to  thoroughly  tried  processes. 
Altogether  the  electrical  industry  has  therefore  exhibited 
great  and  unexpected  elasticity  under  the  different  con- 
ditions of  the  period  covered  by  the  report.  So  far  great 
damages  through  the  war,  or  unrest  in  the  works  connected 
with  the  Bank,  have  hitherto  fortunately  not  taken  place, 
and  the  attempt  made  in  one  country  at  war  to  bring  about 
a  premature  dislocation  of  the  concessions  of  two  of  the 
Bank's  comr>anies  has  in  the  main,  been  averted  by  the 
directors  in  association  with  other  friendly  companies.  In 
other  localities  concessions  had  to  be  made  to  the  national- 
istic currents  in  the  sense  of  occasioning  the  retirement  of 
deserving  administrators  and  officials  from  their  positions. 
From  the  experience  of  the  past  few  months  of  the  present 
3'ear  the  before-mentioned  recovery  and  upward  movement 
in  the  case  of  many  works,  however,  has  no  longer  con- 
tinued at  the  same  rate.  The  constant  calling  up  of  further 
circles  of  men  engaged  in  the  economic  life  has  not  remained 
without  economic  effects.  The  families  left  behind  are  com- 
pelled to  exercise  economy  and  limit  their  consumption  of 
light;  small  motors  are  more  frequently  at  a  standstill  owing 
to  the  absence  of  many  manufacturers  and  their  assistants; 
and  in  many  cases  in  the  heavy  industries  the  scarcity  of 
skilled  and  unskilled  workers,  as  well  as  of  certain  raw 
materials,  has  resulted  in  a  decrease  in  the  consumption  of 
energy.  If  in  these  instances  some  equalisation  is  in  pro- 
gress through  the  employment  of  female  labour,  changes  in 
occupations,  and  alterations  in  the  raw  materials  used  in 
the  products  of  industry,  it  would  be  well  in  any  event  not 
to  accept  as  completely  assured  the  continuation  of  the 
comparatively  favourable  situation  of  the  electricity  works 
during  the  further  course  of  the  war.  The  report,  which 
sets  forth  in  detail  the  company's  investments,  is  accom- 
panied by  the  accounts,  of  which  an  abstract  is  given  below 
for  the  two  vears: — 

1913-14.  1914-15. 

Share  capital .£3,750,000        .63,750,000 

Loan  capital 3,746,000  4,202,000 

Gross  receipts         641,000  604,000 

Interest  on  loans 152,000  171,000 

General  expenses,  taxes,   etc.    ...  43,000  45,600 

Reserve  for  war   taxation —  12,500 

Net   profits  and   balance  forward  412,000  332,000 

Dividend 375,000  300,000 

,,         percent 10  8 

Carried  forward     19,000  19,000 

Are  Central  Station  Employes  Munition  Workers? — An 
Interesting  question  is  engaging  the  attention  of  Sir  George 
Askwith,  of  the  Industrial  Commission,  in  consequence  of  a 
request  made  on  behalf  of  employes  of  the  Oldham  Corpora- 
tion, who  are  members  of  the  Gas  Workers'  and  General 
Labourers'  Union,  that  a  ruling  should  be  given  as  to 
whether  men  engaged  at  gas  works  and  electricity  generating 
stations  are  considered  as  munitions  workers.  The  point 
urged  is  that  these  men,  being  employed  on  work  necessary 
to  the  continuance  of  work  at  local  factories  engaged  on 
.munition  making,  should  be  classed  as  munition  workers. 
Last  week  Sir  George  Askwith  invited  a  deputation  from 
the  Town  Council  to  meet  him  in  London  with  a  view  to 
ascertaining  their  views.  The  whole  question  has  arisen  m 
consequence  of  an  application  presented  to  the  Oldham 
Corporation  for  an  advance  of  wages,  and  on  this  question 
Sir  George  .Askwith  intimated  during  the  week-end  that  he 
proposed  to  hold  a  conference  between  the  parties  at  the 
Midland  Motel,  Manchester,  on  the  27th  inst.  Failing  a 
settlement  of  the  question  the  men  intend  to  cease  work. 

Installation  Materials  in  Germany. — .As  n  consequence  of 
the  increasing  difhcullies  exiKri< luxtl  in  the  provision  of 
raw  materials,  particularly  metals,  and  the  resulting  addi- 
tional expenditure,  logdher  with  further  rises  in  wages,  the 
leading  makers  of  installation  mul<Tia!s  in  Germany  have 
raised  the  prices  of  most  articles  by  10  per  cent.,  thus  mak- 
ing a  total  advance  of  30  pvr  cent,  since  the  outlwe.ik  of  the 
war.  The  higlu-r  ibices  apply  to  switches,  fu.ses,  lamp- 
holders,  etc.,  and  have  Ix-en  brought  into  immediate  opera- 
tion. 

linemy  Interests  in  l-nfjilsh  Companies.— The  "  Financial 
Times"  states  that  in  the  Mouse  of  Lords  the  Farl  of 
llalsbury  on  an  early  day  will  iweseni  a  Bill  to  .imend  the 
Coinpanics  Clauses  Consolidation  Act  in  resp<-(  I  of  a  com- 
pany of  whom  the  individual  corporators  are  wholly  oi-  in 
the  great  majority  alien  enemies. 


The  Petrofjrad  Lij^htinfJ  Co. — .Apparently  the  Russian 
Government  officials  have  not  yet  reached  the  end  of  their 
inquiries  into  the  actual  situation  and  controlling  nationality 
of  the  Petrograd  Electric  Lighting  Co.  of  1886,  as  it  is 
reported  from  that  city  that  the  police  authorities  have  just 
made  an  exhaustive  domiciliary  examination  of  the  com- 
pany's offices.  'Various  safes  are  stated  to  have  been 
forcibly  opened  and  a  number  of  documents  seized.  Accord- 
ing to  German  accounts,  the  examination  proves  how  active 
is  the  "  famous  company  for  liberation  from  German  yoke," 
of  which  the  new  Minister  for  Home  Affairs  is  the  president. 


PUBLISHED    SPECIFICATIONS. 


16.080.     Control    Systkus  and    Okviocs  por   Ei.kctric   Ci-rrint.     Soc.  Aaon. 
.I.s   Kl.iblisscmcnls  L.   Bleriot.     July   6th.      (July  7lh,    1913.) 

20.176.    Method  or  »nd  .^ppiratis  por   Electric  Weidinc.  «nd  abiicu  no- 
iilCED  TJIEREBV.       O.  C.   Knipc  &  R.    H.   Read.      September  SSth. 

30.238.     Electric  Current  Relivs.      J.  Schicssli-r.     September  Wtk.     (.^priI 
16lh,  1914.     Patent  of  addition  not   granted.) 

20,254.    Attachment    op    Euctricai    Condlit    Tubes   to   JUHCfion     riicis. 
T.  A.  Smith  4  W.   H.  Owen.     September   88lh. 

20.295.    Electric  Switches  por   similtaneoislv  Operating  Eucirio    Light, 
AND   Camera  Siiitters.       C.   H.  T.  Schmidt.      September   29lh. 

20,458.     TREPAVMtNT  Electricitv  Meters       Landis  &  Gyr,  Ltd.,  S.A.    Oclobtr 
2nd.      (October  Isl,   1913.     Addition    to    I8.4C4/14.) 

20.S9S.    Rontgen-rat  Apparatl's  tor  Localising  Buluts  ano  poi  liki  tvk- 
Tijsis.      T.   Clarl<.     October  6tli. 

20.920.    Junction  Uoxes,  Ceiling   Kuses.   and  the  like.      W.   Williami,  E. 
Warbrick,   &  Anchor  Cable   Co.,    Ltd..      October  13lh. 

31.822.     Tlectiic    Arc  Soldirimi.       E.    II.    Jones.     October   31tt. 

21.824.    Electro-magneticallvopeuated    Valves.      A.    II.    Curtii   &    Ifirnnic 
Electric  Co.,    Ltd.      October    Sin. 

22,837.     Repeaters  por  use  in  Telephone  Lines.     A.  H.  Olsmn  A  II.  II.  M. 
Plujel.       November    23rd.      (Oecembir   2nJ,   1913.) 

23,368.    AuTuMtTio   Regulating    Apparatus   tor    Dvnamo  electric    Machines. 
V.    A.   Trier.       Uecember   IkI. 

101B. 

771.    Arrangement  op  Transmission  Dvnamo-meter  por  Direct  Observation. 
K.  Suychiro.     January    18lh.     (Addition    to  9.008/13.) 

3.(!7(l.     .SvNCllRnNiSERS.       C.    T.     Van    Swaay    &     H.    J      Keut.       Uarch    Sih. 
(March  llth,  1914  ) 

4.987.     Hi>T-MME    ALTERnaTINGK^irrEnt    I.imitehs.       p.    Wewel.      Uarch   3l«t. 

8,941.    I'l.nTRii-  Coupling  Transpormers.     ].  Schici'lrr.    June  I7ih.     (Anill 
I6lh.    I!II4.      I<ivi,l.>l    npplicaliun    on  20,238/14.      September   Mth.) 


NEW    PATENTS    APPLIED    FOR.    1915. 

(NOT    YET    PUBLISHED). 

Compiled  expressly  for  this  journal  by  Messrs.  W.  P.  TuoupfloM  k  Co., 
Electrical  Patent  Agents,  285,  High  Holborn,  London,  W.C,  and  at 
Liverpool    and   Bradford. 

14,365.  "  Fluid-pressure  valves."  British  Thomson-Houstoh  Co.,  Ltd. 
(General  Electric  Co.,  U.S.A.).     October   llth. 

14,3(7.  "  Dynamo-electric  machines."  A.  H  Nbulahd.  October  llth. 
(Complete.) 

14.382.  "  Contact-breakers  ol  induction  coils."  M.  A.  CooD.  Ocloktr  llth. 
(Complete.) 

14,396.  "  Method  ol  laying  telephone  or  telegraph  wire."  J.  E.  Nbali. 
October  12th. 

14,405.  "  Electric  heating  device  for  cooking  utensils,  particularly  thoM 
made  of  earthenware,  glass,  china,  and  metal  china."  L.  Heller.  Oetober 
12th.      (Convention   date,   July    16th,   1914,   Germany.)     (Complete.) 

14,416.  "  Automatic  electric  lock  for  the  doors  of  railway  carriages."  J.  E. 
Evans-Jackson    (H.    R.    Sandford,    India).     October   12lh. 

14,423.  "  Frequency  multipliers."  Marconi's  Wireless  Tblbgraps  Co.,  Ltd., 
and  I.  SlloENBERC.      October  12th. 

14,436.  "  Automatic  coupling  for  coupling  mechanically  and  electrically 
wires,  metal  cords,  and   the  like."    O.   Bajma-Riva.     October  12th.     (Complete.) 

14,438.  "  Device  for  use  principally  in  recording  telephone  Balls."  W.  F. 
Kobabe.      October   12th. 

14.454.  "  Electric  inspection  lamps  for  use  in  connectioB  witfc  motor 
vehicles  and  the  like."     C.   Bradwell.     October  13th. 

14,468.  "  Electric  arc  soldering  and  deposition  of  metals."  E.  M.  Jones. 
October  13th. 

14.482.  "  Protective  devices  for  electric  distribution  systems."  British 
Thomson-Houston  Co.,    Ltd.   (General  Electric  Co.,   U.S.A.).     October   13th. 

14,484.     "  Sparking  plugs."     J.    A.   Kennedv-.McGrecor.      October    13th. 

14.496.  "  Filling  with  insulating  compound  of  electric  cable  junction  boxes." 
W.  T.  Henley's  Telecraph  Works  Co.,  Ltd.,  &  F.  Harris.    October  13th. 

14.499.  "  Guards  for  the  cords  or  wires  of  telephone  sets."  O.  Yates,  Sen., 
H.  Gambling,  &  L.  F.  Parker.     October  13th.     (Complete.) 

14.500.  "  Radio-telegraphy."  J.  Bethenod  &  E.  Girardeau.  Otlober  13th. 
(Convention   date,  October  15th,    1914,   France.)     (Complete.) 

14,503.  "  Mercury  breaks  or  interrupters  on  inductive  circuits."  H.  W.  Cox 
and    Co.,   Ltd.,  &  J.   P.  T.    Bkuggenk.ate.       October    13th. 

14,516.  "  Dynamo-electric  machine  for  transforming  alternating-current  into 
continuous  current  or  vice-versa."  J.  L.  LA  CouR.  October  14tli.  (Conven- 
tion date,  October  14th,  1914,  Germany.)     (Complete.) 

14.533.  "  Mounting  of  electricai  apparatus  in  frames  or  cases."  H.  B. 
Pkentice.     October   14th. 

14,539.     "  Electric  arc  lamps."     H.  T.    Harrison.      October  14th. 

14,548.  "  Electro-mechanical  driving  arrangements  for  vehicles  Bad  other 
purposes."  H.  Reik  &  Oesterreichische  Daimler-.Motoren  Akt.  Grs.  October 
14th.      (Convention  date,    September  2nd,    1913,   Austria.)      (Complete.) 

14.594.  "  Membranous  or  diaphragm  transmitters  for  submarine  sound 
signals."  SICN.AL  Ges.  M.B.H.  October  15th.  (Convention  date,  October  I5th. 
1914,   Germany.)     (Complete.) 

14.630.  "  Means  for  holding  and  adjusting  in  any  required  position  the 
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A  FAIRLY  extensive  library  could  be  made  of  all  the 
literature  that  has  been  produced  on  the  war  and 
its  present  and  future  effects  upon  British  trade, 
since  Prince  Lichnowsky  and  the  stafif  of  the  Germaa 
Embassy  left  Harwich  in  August,  1914,  on  their 
return  to  Berlin. 

Much  that  has  been  written  and  said  has  dealt 
with  particular  points  that  possessed  a  special 
interest  at  the  time  of  its  expression.  At  the  time 
it  served  its  purpose,  and,  perhaps,  was  soon  for- 
gotten; yet  we  may  venture  to  hope  that  it  has 
all  contributed  its  share  to  the  formation  of  public 
opinion.  It  is  an  old  controversy  whether  the  Press 
leads  public  opinion  or  is  led  by  it,  and  latterly  we 
have  been  advised  by  those  who  ought  to  know  that 
Governments — or,  at  any  rate,  the  Governments  of 
these  days — act  in  certain  vital  matters  only  after 
the  weight  of  public  opinion  has  been  brought  to 
bear  upon  them.  We  believe  that  the  Press 
and  the  Government  both  lead  and  follow,  but 
perhaps  it  would  be  a  little  outside  our  imme- 
diate province  to  indulge  in  a  statement  of  the 
arguments  in  favour  of  that  view.  What  we  are 
more  concerned  about  now  is  to  know  how  far  the 
leading  which  has  been  given  by  the  public  as  repre- 
sented both  by  industrial  authorities,  and  by  the 
Press,  which  is  the  vehicle  for  the  conveyance  of 
their  views,  is  going  to  be  followed  by  the  Govern- 
ment in  respect  of  our  national  industries.  If  the 
"wait  and  see  what  the  public  think"  policy  is  to 
be  followed  by  this  Government,  then  there  is  no 
need  to  wait  any  longer,  for  there  is  already  plenty 
to  "  see."  But  we  cannot  imagine  that  in  such  a 
serious  matter  the  Government  has  no  mind  of  its 
own,  for  it  has  had  so  much  information  brought 
home  to  it  in  practical  experience  during  these  fifteen 
months  of  war  that  it  ought  to  need  no  other  leader- 
ship in  regard  to  its  handling  of  trade  policy  to 
ensure,  as  far  as  possible,  that  the  German  advantage 
in  competitive  trade  shall  be  absolutely  broken  be- 
yond repair.  We  consistently  and  determinedly 
hold,  our  statesmen  say,  to  the  resolution  that  there 
can  be  no  other  issue  of  the  conflict  save  the  crushing 
of  Prussian  militarism.  We  are  all,  we  trust,  work- 
ing hard  to  that  end,  but  are  we  to  believe  that 
the  crushing  of  Prussian  militarism  by  the  victory  of 
the  Allies,  however  long  deferred,  is  going  per  se  to 
mean  the  crushing  also  of  German  international 
trading  machination  and  domination  ?  That  is  a  ques- 
tion in  regard  to  which  we  have  many  unhappy  doubts, 
and  we  may  reasonably  be  required  to  look  both 
within  ourselves  and  to  the  Government  for  guidance. 
It  concerns  both  parties,  for  the  Government  will 
not  help  those  who  do  not  help  themselves  any  more 
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than  Heaven  will  do  so.  Manufacturers  have  been 
doing  their  part  up  to  a  point,  but  now  they  are 
largely  occupied  making  war  requirements,  and  only 
in  part  can  they  devote  attention  to  the  questions 
concerning  future  trade  connections.  They  are 
engaged  in  the  national  service,  helping  to  win  the 
war.  It  will  be  for  the  Government  to  render  them 
a  definite  measure  of  assistance  in  days  to  come,  not 
only  to  enable  them  to  regain  any  ground  which 
they  are  now  compelled,  by  national  needs,  to  some- 
what neglect,  but  to  strengthen  them  in  those  great 
efforts  which  must  inevitably  follow  the  war  if  they 
are  to  combat  the  onslaught  of  Teutonic  industrial 
forces. 

What  will  the  Government  do  ?     What  should  the 
manufacturers  do  ? 

It  is  around  these  two  questions  that  much  has 
been,  and  much  more  will  yet  be,  written.  Month 
by  month  more  and  more  is  being  revealed  to  us  re- 
garding the  deeply-laid  schemes  that  the  industrial 
and  financial  leaders  of  Germany  are  employing  even 
now  to  retain  or  regain  their  foreign  connections. 
Trading  operations,  which  ought  not  to  be  possible, 
are  undoubtedly  in  progress  at  the  present  time,  and 
on  everybody's  lips  there  are  suggestions  and  sus- 
picions just  as  there  were  in  the  early  months  of  the 
war,  though,  perhaps,  with  more  foundation  or 
justification  than  then  appeared  to  be  the  case.  If 
underhand  and  unfair  artitices  are  being  resorted  to, 
and  neutral  countries  are  being  availed  of  in  such 
connections,  they  must  be  exposed  and,  as  far  as 
possible,  prevented.  There  is  a  Government  Depart- 
ment looking  after  such  matters,  and  it  may  be 
trusted  to  take  suitable  action  when  facts,  and  not 
mere  opinions,  suspicions,  or  personal  bias,  are 
produced.  It  is  against  the  wish  of  every  true- 
hearted  Englishman  in  the  electrical  industry 
that  the  way  shall  be  kept  open  for  German 
electrical  activities  to  be  renewed  in  these  Islands 
and  our  Colonies  immediately  after  the  cessa- 
tion of  actual  fighting.  Our  resolution  in  this  con- 
nection becomes  keener,  stronger,  after  every  new 
diabolical  piece  of  outrage  that  the  Huns  commit. 
Really  the  blindness  of  our  Enemy  to  its  own  inter- 
ests is  remarkable — it  is  a  peculiarity  of  the  Teutonic 
attitude.  We  belaud  to  the  skies  German  powers  of 
organisation  and  German  unity  or  solidarity,  yet  what 
do  we  see? — a  strange  want  of  uniformity  between 
the  policy  of  the  military  and  the  industrial  authori- 
ties. Germai:  military  and  industrial  policy  has  been 
supposed  to  be  consistently  co-ordinated  so  that  the 
entire  nation  moves  as  one  vast  machine.  Yet 
while  the  manufacturers  and  the  bankers,  the  indus- 
trial magnates  and  the  financiers,  devise  their  schemes 
for  international  trade  revival  and  make  plans  for 
conquering  in  that  way  whether  they  lose  in  the  other 
or  not,  the  MilitaiT  and  Naval  authorities  do  more 
to  shock  the  civilized  world  and  to  strengthen  its 
anti-German  trading  sentiment  than  all  the  normal 
and  recognized  practices  of  warfare  might  have  done. 
Every  German  in  future  will  bear  the  mark  of  Cain, 
will  have  the  murderer's  brand  upon  his  forehead, 
printed  tliere  by  the  cruel  hand  of  his  own  German 
militarism.  The  industrial  and  financial  magnates 
of  Germany,  the  export  houses  of  Berlin  and  the 
shi()pers  of  Hamburg — these  are  welcome  to  wliat- 
ever  encouragement  they  are  able  to  derive  from 
the  Iiorrifying  outrages  of  those  with  whom  they 
have  been  endeavouring  to  obtain  world  dominion. 
I'miI  the  shfjcked  susceptibilities  of  the  people 
will  nf)t  alone  suffice  to  prevent  the  return  of  the 
German  trader.  We  may  all  hate  ourselves  for  even 
thinking  of  the  possibility  of  om*  ever  stooping  to 
1 -ly  rierman  articles  again,  steeped  as  they  will  seem 


to  be  in  blood  and  lust,  in  outrage  and  barbarity. 
But  we  must  do  more  than  that,  and  the  Government, 
as  well  as  the  public,  know  that  such  is  the  case. 
\V  hat  will  the  Government  do  ?  What  will  the  public 
do? 

We  are  not  imagining  that  we  can  have  from  the 
Government  in  such  anxious  days  as  these  a  full 
statement  of  policy  in  regard  to  trade.  Such  is,  of 
course,  impossible.  The  Prime  Minister  and  others 
in  the  Cabmer  have  truly  stated  that  the  time  is  not 
yet  ripe  for  that.  If  manufacturers  are  too  busy 
making  munitions  to  energetically  develop  their  ex- 
port trade  just  now,  so  also  is  the  Government  of 
necessity  busy  with  a  thousand  important  matters. 
Furthermore,  the  Peace  terms  may  greatly  affect 
trade  policy.  But  we  must  keep  the  trade 
matter  well  to  the  fore  so  that  it  shall  not  lose  its 
proper  place  among  the  deliberations  of  the  Govern- 
ment and  of  the  country.  Something  has  got  to  be 
done  whether  this  Government  is  in  power  when  the 
right  time  comes  or  whether  another  set  of  men  hold 
the  reins  of  office.  These  suspicions  of  trading 
through  neutral  countries  are  well  founded,  and  the 
manufacture  in  Germany  of  labels  bearing  the  words 
"  British  made,"  and  the  branding  of  packing  cases 
with  a  Union  jack,  betray  both  an  intention  for  the 
future  as  well  as  a  fairly  accurate  estimation  of  the 
regard  in  which  German-made  goods  will  be  held 
after  the  war. 

It  will  require  some  of  the  best  industrial  minds  in 
the  Kingdom,  and  not  merely  the  minds  of  lawyers, 
to  devise  very  thorough-going  measures  for  safe- 
guarding all  our  interests  in  the  future  days.  These 
interests  are  taking  a  good  deal  of  safeguarding  to- 
day, and  efforts,  even  under  existing  favourable  con- 
ditions, are  not  always  as  successful  as  might  be 
wished.  A  good  deal  has  been  written  with  reference 
to  a  Trade  Entente  between  ourselves  and  our  Allies 
after  the  war,  and  undoubtedly  much  may  be  looked 
for  in  that  direction,  but  one  of  the  most  direct  ways 
in  which  British  manufacturers  may  be  advantaged 
will  be  the  adoption  of  a  national  policy  of  spending 
British  public  money  on  British  manufactures  wher- 
ever this  is  at  all  possible.  During  the  war,  though,  as 
we  have  suggested,  not  all  neutral  countries  are  above 
suspicion,  it  may  be  in  our  public  interests  to  keep 
our  electric  supply  and  other  like  undertakings  up  to 
load  requirements  by  ordering  from  abroad,  but 
whatever  we  do  in  the  case  of  neutrals  after  the  war 
there  should  be  no  hesitation  whatever  in  excluding 
enemy-made  manufactures  from  Government  and 
other  public  undertakings.  For  such  a  principle  to 
be  generally  adopted  requires,  no  doubt,  a  strong 
Government  decision  on  the  point,  and  nobody 
knows  what  shade  of  government  we  may  have  when 
that  matter  calls  for  settlement.  Even  this  Coalition 
Government  would,  we  believe,  by  a  fair  majority, 
favour  the  idea  if  it  considered  the  time  ripe  for 
making  a  pronouncement:  but  while  the  (iovern- 
ment  does  not  see  fit  to  act  it  rests  with  the  authori- 
ties that  have  the  ordering  of  plant  and  other  require- 
ments to  exercise  their  local  discretion  as  purchasers. 
Several  of  them  have  already  struck  a  very  clear  note 
on  the  matter — Birmingham.  Brighton,  and  Man- 
chester occur  to  us.  and  there  may  be  others  as  well. 
The  Manchester  Corporation  only  last  week  unani- 
mously resolved  to  add  the  following  clauses  to  one 
of  its  Standing  Orders.  May  the  A. E.G.,  at  Berlin, 
as  it  listens  for  the  humming  of  its  own  machinery 
installed  years  ago  in  one  of  the  Manchester  stations, 
note  the  terms  :  — • 

"  No  contract  shall  be  entered  into  with  any  person 
of  German  or  Austrian  nationality.  No  contract 
shall  be  entered  into  with  any  firm  or  company  whose 
subscribed  capital  ('whether  bv  way  of  shares  or 
othrnrisc)  is  held  or  controlled  to  the  extent  of  one- 
third  or  upwards  l>v  persons  of  German  or  Austrian 
)iafionality." 

It  may  be  noted  that  thoro  is  no  time  limit  to  this 
policv.  and  we  \entm-e  to  believe  that  the  pci^oniiel 
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■or  the  feelings  of  tlie  Manchester  City  Council  will 
have  to  undergo  very  material  alteration  before  it 
will  be  persuaded  so  to  alter  its  standing  orders  as 
I  )  revert  to  the  former  policy.  It  does  not  mention 
the  case  of  nominees  of  enemy  shareholders,  but 
jirobably  the  clauses  are  intended  for  application  in 
sucli  cases,  when  they  can  be  discovered.  Alderman 
Walker,  who  proposed  the  above  resolution,  said 
that  it  might  be  thought  that  the  regulation 
was  unnecessary  because  of  the  Trading  with 
the  Enemy  Acts,  but  that  was  not  the  case,  for 
.\ustrians  and  Germans  trading  in  this  country  were 
j)rotected  by  law.  He  referred  to  the  activities  of 
I  lie  British  Engineers'  Association  in  trying  to 
.-ecure  that  British  public  contracts  should  be  placed 
with  British  firms,  and  we  are  convinced  that,  for 
obvious  reasons,  all  efforts  in  that  direction  may  be 
expected  to  receive  more  general  support  in  muni- 
cipal council  chambers  in  the  future  than  was  the 
case  before  the  war.  Engineers  who  advise  com- 
mittees have  a  good  deal  of  power  in  this  connection, 
though  their  recommendations  are  not  always 
adopted  when  there  are  party  divisions  in  the 
chamber. 

Of  course,  there  are  still  difficulties  in  defining  what 
is  or  what  is  not  a  British  firm.  In  the  Manchester 
discussion  reference  was  made  to  a  company,  seven- 
eighths  of  whose  capital  is  in  German  hands,  but 
which  is  permitted  by  the  Government  to  trade,  and 
we  believe  it  was  on  this  point  that  it  was  stated  in 
reply  that  the  material  was  essential  and  could  not 
be  obtained  from  other  firms,  and  that  the  whole  of 
the  labour  employed  was  British:  further,  that  the 
(jo\ernment  was  itself  ordering  from  the  firm  in 
-question,  and  that  the  Local  Government  Board  had 
given  its  authority  But  even  those  who  justified 
a  particular  contract  were  in  favotir  of  the 
terms  of  the  new  standing  order.  We  are 
sure  tliat  nobody  will  quarrel  with  the  Govern- 
ment for  availing  itself  of  any  special  facilities 
that  are  within  these  islands  for  successful  con- 
duct of  the  war,  whatever  the  nationality  of  the 
firm  or  the  holding  of  the  capital.  It  is  conceivable 
that  some  of  the  goods  that  have  found  their  way 
into  the  country,  more  or  less  surreptitiously,  have 
"been  useful  to  us  in  the  course  of  our  operations, 
just  as  it  has  happened  in  at  least  one  of  our  own 
lands  abroad.  It  is  seeing  that  the  money  does  not 
get  to  the  enemy  shareholders  during  the  war  that 
is  the  main  point  just  now  when  our  manu- 
facturers are  so  busy.  We  see  that  one  of  the 
Manchester  aldermen  connected  certain  incendiary 
bomb  outrages  in  London  with  methods  of  welding 
tram-rails;  this  was  owing'  to  the  nature  of  one 
of  the  constituent  parts  of  these  bombs.  Here  we 
have  a  direct  instance  of  the  effect  that  outraged  feel- 
ings may  be  expected  to  have  upon  the  course  of 
contracts.  Yet  we  also  see  that  even  in  that  direction 
contracts  are  placed  because  the  goods  cannot  be  ob- 
tained anywhere  else.  Necessity  will  be  the  ultimate 
deciding  factor  in  many  such  matters,  and  we  must, 
as  manufacturers,  and  as  students  of  the  problems  of 
the  day,  bear  that  fact  in  mind.  It  is  for  those 
engaged  in  manufacturing  to  lay  themselves  out  to 
the  full  limit  of  their  power  to  meet  the  want ;  it  is 
for  those  who  require  those  necessities,  when  they 
are  imnnstakeably  assured  that  they  are  enemy  goods, 
to  try  and  find  substitutes. 

In  the  House  of  Commons  last  week  the  Govern- 
ment was  asked  whether  it  was  willing  to  adopt  M. 
Sazonofi's  suggestion  for  the  complete  removal  of 
all  the  fiscal  barriers  that  existed  between  the  Pow-ers 
now  co-operating  against  Prussian  militarism.  In 
reply.  Lord  Robert  Cecil  said  that  there  had  not  yet 
been  time  to  consider  schemes  to  take  effect  after 
a  peace  which  was  not  yet  in  sight.  A  member  sug- 
gested the  unwisdom  of  being  unprepared  with  some 
scheme  of  Customs  Union,  and  asked  Lord  Cecil  to 
consider  the  niatter  beforehand.  His  lordship  suc- 
ceeded.m   drawintr   ironical    cheers  and  laughter  bv 


saying:  "  I'he  Government  alw'ays  think  out  every 
question  beforehand,''  but  that  response,  seriously 
considered,  can  bring  only  cold  comfort  to  those 
who,  viewing  the  future  trade  outlook  with  appre- 
hension, think  that  some  steps  should  be  taken  at 
once. 

It  seems  to  us  that  the  time  has  arrived  for  the 
representatives  of  all  the  great  industries,  scientific 
advisers,  and  buying  authorities,  to  come  together  on 
such  matters  as  we  have  alluded  to  above.  It  is  a  year 
since  we  made  a  detailed  appeal  along  these  lines  for 
a  Government  policy.  We  repeat  the  appeal  now 
after  long  months  of  watching  the  effects  of  the 
shutting  out  of  (ierman  manufactures.  The  new 
Advisory  Committee  may  be  very  busily  engaged — 
we  hope  it  is — but  the  position  and  outlook  call  for 
something  more  than  that. 


After  a  period  of  hesitancy  the  copper 
market  has  again  shown  a  renewal  of 
vigour  induced,  as  usual,  by  the  buoyant  reports  coming  to 
hand  from  the  United  States,  and  the  renewed  advance  in 
the  prices  quoted  by  producers  in  America.  The  supplies 
of  copper  in  this  country  have  lately  been  drawn  upon  very 
considerably,  and  the  total  now  stands  at  a  dangerously  low 
levdl,  which  has  induced  those  with  speculative  commit- 
ments open  on  the  "  bear "  side  of  the  market,  to  cover. 
The  fact  that  further  quantities  of  rough  copper  have  been 
shipped  from  this  side  to  America  for  conversion  is  being 
sharply  criticised  by  the  English  refiners,  who  seem  to  have 
good  grounds  for  their  belief  that  the  Americans  are  now 
seeking  to  manipulate  the  market  upwards  by  their  process 
of  fictitiously  diminishing  the  European  visible  supply.  It 
was  all  very  well,  and  a  perfectly  legitimate  transaction,  to 
withdraw  rough  copper  from  here  for  conversion  into  refined 
in  America,  so  long  as  American  supplies  of  rough  copper 
were  deficient,  but  whatever  may  have  been  the  case  six 
months  ago  this  is  certainly  not  the  position  to-day,  for 
America  is  accumulating  rough  copper  at  a  considerable  rate, 
and  must  now  held  comparatively  fair  reserves  of  this  class 
of  material.  It  is  likely  that  strong  opposition  will  be 
forthcoming  should  this  fictitious  drain  upon  our  supplies 
be  persisted  in,  and  the  attention  of  the  authorities  might 
very  well  be  called  to  transactions  of  this  kind.  There  is, 
of  course,  a  big  consumption  of  copper  going  on,  but  it  is 
practically  centred  now  upon  the  provision  of  war  supplies, 
while  the  execution  of  commercial  orders  becomes  a  more 
and  more  difficult  matter  owing  to  the  contradictory  attitude 
of  the  Government  departments,  one  section  of  which  will 
issue  permits,  which  another  department  cancels  or  refuses. 
The  history  of  the  doings  of  our  authorities  in  connection 
with  the  issuing  of  permits  would  read  like  a  page  from  a 
fairy  tale,  but  the  business  man  is  now  getting  hardened 
to  such  methods,  while  fully  conscious  of  the  deplorable 
results  accruing  therefrom  in  this  and  every  other  sphere  of 
action. 

The  Australians  are  quite  determbed  to  retain  the  whole 
of  their  metal  industries  in  their  own  hands,  but  the 
functions  of  the  Australian  Metal  E.xchange  which  has 
recently  been  formed  appear  to  have  been  rather  misunder- 
stood on  this  side.  This  institution  will  have  nothing  to  do 
with  buying  and  selling  as  such,  but  will  be  merely  a 
channel  through  which  all  transactions  in  Australian  metal 
products  must  be  registered  for  approval  before  deliveries  or 
shipments  can  be  made.  The  regulations  whii  h  have  been 
drawn  up  and  approved,  require  that  every  contract  entered 
into  must  be  registered  with  the  Attorney-General  of  the 
Australian  Commonwealth,  and  that  a  copy  of  such  con- 
tract, whether  in  the  form  of  a  letter,  cable  or  formal 
agreement,  together  with  a  statutory  declaration  of  accuracy, 
must  be  registered  within  48  hours.  The  only  exceptions 
made  are  with  regard  to  business  within  the  Common- 
wealth, for  which  registration  is  not  obligatory  when  the 
transaction  involves  an  individual  payment  of  less  than 
£500.  Meantime,  all  metal  and  ore  exports  from  Australia 
are  forbidden,  unless  with  the  consent  in  writing  of  the 
Minister  for  Customs. 
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DECIMAL    COINAGE    AND    THE    METRIC 
SYSTEM. 


(C  ontinucd  from  page  5J2.) 

Let  lib  now  consider  the  metric  system  on  its  merits. 
This  i)art  of  the  subject  is  far  more  important  than 
the  question  of  adopting  decimal  coinage;  the  latter 
is  in  no  way  closely  connected  with  the  goods  that 
we  export,  whereas  the  system  of  measurement  in 
terms  of  which  they  were  produced  is  inherently 
associated  with  them  for  ever.  We  are  concerned 
chiefly  with  measures  of  length;  to  a  less  extent 
with  measures  of  weight,  and  in  the  engineer- 
ing industries,  with  measures  of  area  and  volume, 
except  in  connection  with  calculations  and  designing 
work.  It  is,  liow^ever,  of  importance  that  these 
measures  should  all  have  a  simple  and  rational  rela- 
tionship with  one  another,  a  feature  which  is  almost 
wholly  absent  from  our  English  weights  and  mea- 
sures. The  one  instance  of  which  we  can  boast  in 
which  such  a  relationship  exists  is  the  gallon  of 
water,  which  weighs  ten  pounds  (avoirdupois,  not 
troy)  at  62  deg.  F.,  and  therefore  70,000  grains,  the 
pound  having  the  convenient  value  of  7,000  grains ! 
But  the  cubic  foot  of  water,  which  is  constantly  in 
use,  weighs  62.288  poimds  or  996.6  ounces,  and  a 
cubic  yard  and  inch  of  water  have  equally  awkward 
weights — strictly  we  should  say  masses,  but  the  point 
is  here  immaterial.  If  the  gallon  could  be  conveni- 
ently expressed  in  terms  of  cubic  inches  or  feet,  the 
difficulty  would  be  diminished,  but  it  cannot.  Our 
English  units,  it  cannot  be  denied,  are  utterly  hetero- 
geneous and  unsystematic;  there  is  no  attempt  at 
order  or  cohesion  in  either  their  magnitudes  or 
their  arrangement,  and  the  multiples  seem  to  have 
been  chosen  rather  with  a  view  to  securing  the 
utmost  variety  than  to  facilitating  their  use.  It  is 
customarj'  and  easy  for  the  upholders  of  this  chaos 
to  argue  that  the  multipliers  used  lend  themselves 
readily  to  the  processes  of  mental  arithmetic;  this 
may  be  the  case — we  are  not  concerned  to  dispute  it, 
for  in  the  system  which  we  advocate  arithmetical 
processes  are  reduced  to  the  absolute  minimum. 

Before  dealing  in  detail  with  some  of  the  argu- 
ments for  and  against  the  compulsory  adoption  of 
the  system  in  this  country,  it  will  be  advisable  to 
outline,  as  briefly  as  possible,  the  leading  features 
of  the  system.* 

The  unit  upon  which  the  whole  structure  is  founded 
is  the  metre,  which  is  equal  to  1.0936  yd.  From 
this  are  derived  multiples  of  which  only  the  kilometre 
(1,000  m.)  is  of  importance  as  a  rule,  though  the 
other  units  are  employed  in  certain  arts  and  sciences 
(the  dekametre  by  surveyors,  for  instance,  equals 
about  two  rods,  and  the  hectometre  by  artillerists, 
equals  1/16  mile  or  i  furlong).  The  kilometre  equals 
nearly  |  mile.  Smaller  units  than  the  metre  are 
decimal  sub-multiples — the  decimetre  f=i/io  m.), 
centimetre  (=1/100  m.),  and  millimetre  (=1/1.000 
m.)  — of  which  the  decimetre  is  not  nnich  used.  The 
centimetre  is  0.3937  '"■•  or  about  two-fifths;  the  milli- 
metre is  about  1/25  in.,  or  4/100;  and  a  half  milli- 
metre is  about  the  smallest  measure  that  can  be 
conveniently  used  by  eye,  though  under  suitable 
conditions  {enths  of  a  millimetre  can  be  estimated, 
as  in  tising  the  slide-rule.  Tlie  millimetre  is  the  most 
convenient  unit  for  use  in  engineering  drawings  in 
connection  with  manufactures. 

The  unit  of  surface  is  the  square  metre,  equal  to 
1.196  or  about  i  1/5  sq.  yds.  The  square  centimetre. 
1/10,000  sq.  metre,  is  the  most  used  sub-nniltiple,  and 
the  square  kilometre.  1,000,000  sq.  metres,  or  0.3861 
sq.  mile,  the  most  important  multiple;  the  are  is  100 
-.q.  metres,  and  tlie  hectare  (=100  ares  =  about  2\ 
.!(  res,  actually  2.471)  is  also  a  useful  unit. 

*  Wo  nre  indebted  in  what  follows  Inrgoly  to  n  pnpcr  rojid 
li.forp.  the  Society  of  Engineers  ■onje  years  a«o  by  Mr.  A.  II. 


The  unit  of  volume  is  the  cubic  metre,  equal 
to  1.308  cubic  yards,  and  the  cubic  centimetre, 
1 /1,000,000th  of  a  cubic  metre,  is  the  sub-multiple  in 
common  use  (  =  0.06113  cubic  inch).  For  fluid  mea- 
sure, the  cubic  decimetre  or  litre  is  employed  (  =  1,000 
cubic  cm.  =1.761  pints,  or  about  ijj. 

The  unit  of  mass  is  the  gramme,  the  mass  of  1 
cubic  cm.  of  water  at  maxmium  density,  with  its 
nntltiple  the  kilogram,  the  mass  of  i  litre  of  water 
(  =  1,000  gm.,  or  2.2046  lb..).  Other  multiples  in 
common  use  are  the  tonne  (=1,000  kg.),  almost 
exactly  equal  to  i  British  ton  (0.984),  and  the  quin- 
tal, or  100  kg.  (=  nearly  2  cwt.).  Sub-multiples  are 
the  decigram  (o.i  gm.j,  the  centigram  (o.oi  gm.), 
and  the  milligram  (o.ooi  gm.).  used  mainly  in  labora- 
tory work. 

The  litre  is  commonly  divided  into  halves  and 
quarters,  corresponding  roughly  to  our  pint  and 
half-pint,  and  the  kilogram  is  also  divided  into  the 
half-kilogram,  about  i  lb.,  and  the  quarter-kilogram, 
or  h  lb.  The  term  kilo  is  ven*-  commonly  applied  to 
the  kilogram,  improperly,  of  course,  but  one  cannot 
control  the  "vulgar  tongue." 

The  simple  relations  between  the  various  units  and 
derived  units  render  computations  with  the  metric 
system  a  matter  of  the  greatest  ease.  Where  we 
would  write,  say,  7  tons,  6  cwt.,  18  lb.,  the  user  of  the 
metric  system  can,  if  he  likes,  write,  say,  7  tonnes, 
425.5  kg.  When  we  want  to  calculate  the  value  of 
the  goods  referred  to,  at  so  much  per  lb.,  or  per 
cwt.,  we  have  first  to  reduce  the  total  quantity  to  one 
denomination,  multiplying  or  dividing  by  such  an 
awkward  number  as  112  (20  happens  to  be  less  incon- 
venient, because  it  approaches  the  decimal  system). 
But  the  metric  computer  escapes  this  process  alto- 
gether. He  simply  writes  down  the  figures  7,425.5. 
kg.,  or  7.4255  tonnes — whichever  unit  he  requires. 
xhere  is  no  calculation  required  for  reduction.  Let 
us  take  another  example,  say  5  miles,  3  furlongs,  27 
poles,  4  yards;  here  the  multipliers  are  8,  40,  5^  (!). 
The  metric  man  writes,  say,  8  km.  423  m. ;  and  if  he- 
wishes  to  carry  out  any  computation  with  this  quan- 
tity, he  merely  writes  8.423  km.,  or  8,423  m.  What  a 
saving  of  time  and  labour — and^  not  less  important. 
of  mistakes !  As  a  matter  of  fact,  it  is  quite  super- 
fluous to  write  dowm  the  figures  in  the  extended 
metric  form  first  quoted  above;  they  are  simply  kept 
in  the  terms  of  one  or  other  unit,  and,  therefore. 
often  need  not  even  be  rewritten.  What  useful  pur- 
pose is  serv^ed  by  splitting  up  a  quantity  into  acres, 
roods,  rods,  and  yards  ?  Why  can  it  not  be  left  in  a 
single  denomination  ?  The  answer  may  be  that  it  is 
difficult  to  form  a  mental  picture  of,  say  17,900  sq. 
yds.,  while  it  is  easy  to  grasp  the  idea  of  ^-7  acres — 
but  if  so,  why  split  up  the  0.7  into  a  variety  of  smaller 
units?  The  metric  user  has  no  such  difficulty;  if  he 
thinks  in  hectares,  he  says  9.13  hectares;  but  if  he 
would  rather  deal  with  square  metres,  he  says  91,300- 
sq.  metres. 

Again,  the  simple  relation  between  the  units  of 
length,  volume,  and  mass  is  of  great  value.  Water 
is  universally  employed  as  the  standard  medium  to 
which  the  densities  of  solid  bodies  are  referred;  hence 
the  importance  of  the  fact  that  a  cubic  decimetre  of 
water  weighs  one  kilogram,  or  one  cubic  centimetre 
weighs  one  gramme.  Given  a  table  of  specific  gravi- 
ties, the  user  of  the  metric  system  simply  multiplies 
the  volume  of  a  given  substance  by  the  specific 
gravity,  and  obtains  the  mass  in  one  operation.  We. 
on  the  other  hand,  have  first  to  select  the  unit  of 
volume,  then  to  look  up  the  density  of  the  substance, 
and  to  multiply  the  volume  by  the  density  and  the 
l^roduct  l)v  the  mass  of  the  imit  volume  of  water. 
This  involves  twice  the  labour,  with  far  greater 
liability  to  mistakes.  To  reduce  the  labour,  wc  find 
in  our  so-called  pocket-books  numerous  tables,  giving 
not  merely  the  specific  gravity  of  substances— all  that 
is  required  on  the  metric  system — but  the  weight  of 
a  cubic  foot  as  well.  If  our  volume  is  in  inches,  wc 
have  to  remember  that  there  are  1,728  cubic  inclics 
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^  in  a  cubic  foot,  and  to  divide  by  tliat  awful  num- 
ber. More  often  tlian  not  the  volume  is  in  inches. 
But  in  many  cases  the  weight  per  cubic  foot  is  in 
pounds,  when  we  want  tons,  or  ounces,  and  vice 
-ccrsd,  and  a  further  reduction  becomes  necessary. 
.\gain,  many  things  are  (in  our  notation)  habitual] v 
expressed  as  regards  one  dimension  in  one  unit,  and 
as  regards  another,  in  another  unit.  So  we  find  tables 
for  sheet-iron,  let  us  say,  giving  the  weight  of  i  sq. 
ft.  by  1  in.  thick,  ^  in.  thick,  and  i/io  in.  thick:  also 
I  ft.  long  by  I  in.  square,  and  so  on,  ad  infinitum. 
The  metric  man  is  independent  of  all  these  refine- 
ments; all  dimensions  are  e.xpresSed  in  the  same 
units  or  in  deciina)  multiples  of  them,  and  he  needs 
only  one  table — the  specific  gravity  table.  Even  to 
remember  that  a  cubic  foot  of  water  weighs  62.3  lb. 
requires  an  effort.  It  is  perhaps  easier  to  remember 
that  a  cubic  foot  of  water  weighs  1,000  oz.,  and  to 
divide  that  number  by  16  when  we  want  pounds. 
Unfortunately  it  is  not  true;  accurate  determinations 
carried  out  by  the  International  Bureau  of  Weights 
and  Measures  show  that  a  cubic  foot  of  water,  as 
mentioned  above,  weighs  996.6  oz.  The  difference 
may  not  be  material,  but  it  exists.  Now,  in  the  case 
of  the  metric  system,  it  has  been  proved  by  most 
arduous  and  protracted  investigations  that  whether 
by  good  luck  or  good  management,  the  difference 
between  the  mass  of  a  cubic  decimetre  of  water  and 
that  of  one  kilogram  is  infinitesimal. 

Having  now  discussed  the  characteristics  of  the 
metric  system,  it  remains  for  us  to  consider  whether, 
and  why,  we  should  adopt  it  for  all  purposes  in  this 
country,  and  what  disadvantages  are  alleged  in 
opposition  to  this  course. 

The  difficulties,  the  loss  of  time,  and  useless  labour 
entailed  by  the  continued  use  of  our  existing  carica- 
ture of  a  system  of  weights  and  measures,  have 
already  been  incidentally  touched  upon.  These 
difficulties  are  met  with  in  almost  every  walk  in  life, 
and  are  first  experienced  in  early  youth,  when  we  are 
taught  to  reduce  all  sorts  of  compound  quantities  in 
a  variety  of  ways,  at  an  immense  cost  in  mental 
wear  and  tear,  and  a  serious  loss  of  time.  There  i.s 
so  much  to  be  learnt  nowadays  even  to  attain  to  the 
average  level  of  information,  that  it  is  madness  to 
waste  valuable  time  at  our  most  receptive  age  on 
hack-work  of  this  kind.  It  has  been  argued  that  the 
mental  training  is  good  for  the  child,  like  the  study 
of  the  dead  languages,  but  are  the  German  and 
French  children  less  mentally  alert  than  our  own  ?  If 
so,  how  is  it  that  we  are  so  hard  pressed  by  foreign 
competition  ?  The  drudgery  involved  in  this  futile 
description  of  mental  gymnastics,  more  akin  to  the 
treadmill  than  to  the  cricket-field,  inspires  the  child 
with  a  distaste  for  anything  in  the  shape  of  figures, 
which  often  persists  throughout  his  life.  He  does 
not  even  remember  the  heterogeneous  units  that  he 
has  to  juggle  with.  How  many  of  us  can  form  an 
idea  of  the  area  of  a  square  rod  ?  How  many  square 
yards  are  there  in  a  square  rod,  pole,  or  perch  (we 
even  give  it  three  names  !),  or  how  many  in  an  acre  ? 
What  is  the  length  of  side  of  a  square  acre  ?  How 
many  different  kinds  of  gallon  are  there,  or  how 
many  quarters  ?  How  many  grains  in  an  ounce  'f 
The  British  ton  is  not  equivalent  to  the  American 
ton,  as  many  a  trader  has  learnt  to  his  cost.  The 
only  connection  between  the  inch  and  the  ounce  is 
their  common  derivation,  nominally,  from  the  Latin 
uncia,  meaning  one-twelfth;  but  the  ounce  of  com- 
merce is  one-sixteenth  of  a  pound.  The  troy  pound 
is  lighter  than  the  avoirdupois,  but  the  troy  ounce 
is  heavier  than  the  avoirdupois  ounce.  If  this  sort 
of  thing,  which  could  be  extended  indefinitely, 
affords  good  mental  training  for  children,  their 
minds  must  surely  be  constituted  in  a  peculiar 
fashion;  we  never  hear  of  adults  taking  up  their 
table-books  for  a  little  mental  e.xercise — the  only 
sensation  excited  by  such  an  occupation  is  profound 
disgust. 

It  may  be  objected  that  decimals  are  difficult;  this. 


however,  is  not  the  case.  Decimals  are  simpler  than 
vulgar  fractions,  and  almost  as  simple  as  whole 
numbers.  They  are  not  well  taught  in  this  countrj-, 
partly  because  there  is  not  the  same  inducement  to 
teach  them  as  in  metric  countries,  or  even  in  coun- 
tries where  decimal  coinage  is  in  vogue.  This 
trouble  would  very  quickly  right  itself  when  the 
metric  system  was  adopted.  The  time  saved  in 
teaching  compound  arithmetic  and  complex  units 
would  be  far  more  than  sufficient  to  allow  of  teach- 
ing decimals  properly — out  of  comparison,  in  fact. 

It  is  not  only  in  childhood,  however,  that  the  waste 
of  time  and  mental  effort  is  incurred;  the  amount  of 
time  and  labour  spent  in  office  work,  due  to  the  use 
of  our  units,  is  enormous,  and  the  opportunities  for 
mistakes  are  unlimited.  Obviously,  this  clerical 
work  is  costly,  and  unnecessarily  increases  the  cost 
of  our  manufactures,  thus  helping  to  handicap  us  in 
the  world's  markets.  It  also  increases  the  cost  of 
goods  to  us  that  we  purchase  from  abroad.  Fur- 
ther, the  openings  for  dishonest  dealing  afforded  by 
existing  methods  of  measurement  are  notorious  and 
inevitable;  inspectors  of  weights  and  measures  have 
forcibly  emphasised  this  unfortunate  fact.  There 
are  no  fewer  than  200  weights  in  actual  use  for 
selling  corn;  the  stone  may  mean  almost  anything, 
and  every  coimty  has  some  local  measure  of  its  own, 
the  diversity  of  units  being  almost  incredible.  Any 
attempt  to  standardise  existing  units  would  be  a 
heart-breaking  undertaking,  and  the  inspectors  con- 
fess that  they  make  no  attempt  to  suppress  the 
numerous  illegal  measures  of  which  they  are  aware 
— to  do  so  would  be  to  handicap  an  inspector's  dis- 
trict in  competition  with  others.  The  only  way  to 
secure  uniformity  is  to  introduce  a  system  differing 
entirely  from  existing  units;  and  this  requirement  is 
admirably  fulfilled  by  the  metric  system.  So  well 
is  this  understood  by  business  men,  that  as  long  ago 
as  the  year  1900,  forty  Chambers  of  Commerce, 
twenty-nine  Town  Councils,  eighteen  Trades  Coun- 
cils, and  numerous  other  public  bodies  had  passed 
resolutions  in  favour  of  the  adoption  of  the  metric 
system. 

In  1903  the  following  questions  were  sent  in  the 
form  of  a  circular  letter  to  the  headmasters  of  the 
principal   public   schools  :  — 

■  1.  Are  you  in  favour  of  the  adoption  of  the  metric 
weights  and  measures  in  this  country  ? 

2.  Should  not  decimals  be  taught  concurrently 
with  simple  notation? 

3.  What,  in  your  opinion,  w'ould  be  the  time  a 
scholar  would  save  in  learning  arithmetic  if  the 
metric  weights  and  measures  were  substituted  for 
our  present  weights  and  measures,  and  if  compound 
addition,  subtraction,  multiplication  and  division 
were  dispensed  with? 

Out  of  221  who  replied,  212  expressed  unreserved 
support  of  metric  weights  and  measures;  197  stated 
that  there  would  be  a  considerable  saving  of  time 
if  the  metric  system  were  substituted  for  the  British. 
Of  these,  161  estimated  it  at  i  year,  30  estimated  it 
at  2  years,  and  6  estimated  it  at  3  years. 

In  1914  a  circular  was  addressed  to  Chambers  of 
Commerce  asking  their  present  attitude  towards  the 
adoption  of  the  metric  weights  and  measures.  Of 
the  41  who  replied,  only  one  was  opposed  to  it,  and 
one  expressed  an  opinion  favourable  to  decimal 
coinage. 

But  it  is  not  only  in  respect  of  our  internal  trade 
that  we  are  at  a  disadvantage.  Our  enormous 
foreign  trade,  amounting  in  all  to  about  1,300  mil- 
lions sterling  annually,  is  carried  on  very  largely 
with  countries  using  the  metric  system,  in  spite  of 
the  disadvantages  entailed  by  the  use  of  British 
units.  In  this  connection,  there  is  serious  risk  in 
declaring  value  to  foreign  Custom  Houses;  a  heavy 
fine  is  imposed  if  a  mistake  is  made  in  converting 
from  British  to  metric  units,  even  if  the  error  is  in 
excess,  and  they  will  not  accept  statements  in  our 
units.     It  is   not   to   b^  expected   that   foreigners. 
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acciistoiiiei.1  for  years,  or  all  their  lives,  to  metric 
units,  witii  their  simplicity  and  convenience,  will  take 
the  trotible  to  leanii  oin-  complex  "  system."  This 
applies  not  only  to  the  Customs,  bnt  also  to  the  pur- 
chasers, who  natmally  give  the  preference  to  goods 
measured  in  units  which  they  understand.  We  can- 
not, as  formerly,  dictate  to  our  foreign  customers 
what  they  shall  take ;  we  must  now  provide  what  they 
will  accept,  and  our  units  are  to  them  a  foreign 
language.  For  years  our  foreign  consuls  have  been 
urging  upon  us  the  pressing  need  for  the  adoption 
of  the  metric  system,  if  we  wish  to  retain,  let  alone 
increase,   our  trade. 

{To  be  continued.) 


INSTITUTION  OF  ELECTRICAL  ENGINEERS 
(BIRMINGHAM  LOCAL   SECTION). 


On  Wednesday.  October  27th,  Lieutenant-Colonel  J.  P.  Lister 
delivered  his  address  as  Chairman,  on  the  application  of  elec- 
tricity to  militarj'  communications.  The  following  is  an 
abstract  of  the  address:  — 

If  we  look  on  an  armed  force  in  the  field,  such  as  the 
British  Expeditionary  Force  in  France,  as  bearing  some  sort 
<jf  analogy  to  a  living  organism,  then  we  may  sav  that  the 
Signal  Service  takes  the  place  of  the  nervoiis  system,  and 
the  General  Oflficer  Commanding  in  Chief  that  of  the  brain. 
•Just  as  the  nerves  of  the  organism  report  to  the  brain  the 
information  about  the  outside  world  obtaine<l  by  the  senses, 
and  flash  back  the  decision  of  the  brain  which  sets  the  whole 
organism  in  motion,  so  reports  of  the  enemy's  activities  on 
every  side  are  forwarded  to  general  headquarters  by  the 
sigiial  service  and  the  orders  to  move  transmitted  outwards 
again  to  the  units  of  the  army. 

The  available  means  of  communication  may  be  given  as 
under  :  — 

(fl)  Dispatch  riding  is  the  time-honoured  method  of  circu- 
lating orders  to  an  army,  and  may  be  done  by  any  available 
means.  In  practice,  in  a  civilised  country,  the  motor  bicycle 
may  be  said  to  have  supei-seded  all  other  means  of  carrying 
messages. 

(b)  Visual  signalling  may  be  done  in  many  ways,  but  can 
l)e  practically  neglected  under  the  circumstances  of  the  pre- 
sent campaign,  as  any  movement  is  bound  to  draw  artillery 
fire. 

((■)  The  vibrator  with  light  equipment  is  used  for  communi-  , 
cations  from  the  divisional  to  the  brigade  and  battalion  head- 
quartera. 

(d)  The  vibi-atf>r  with  heavy  equipment  (cable  section)  is 
used  for  communication  between  the  corps  and  the  divisions, 
and  any  other  places  where  required.  The  cable  is  carried  in 
two-mile  drums— four  drums  on  a  wagon— and  is  paid  out  and 
picked  up  from  the  wagon.  It  can  be  laid  at  the  rate  of  three 
miles  an  hour  in  ordinar>'  country.  When  required  to  be 
ii.<;ed  with  ordinary  D.c.  telegraph  sets,  it  is  necessary  to  pole 
the  cable  or  tie  it  up  to  trees  to  protect  its  insulation. 

(e)  Air-line  ifl  a  light  equipment  which  consists  of  bare 
wire,  can-ie<i  on  insulators,  supjwrted  by  a  portable  pole.  It 
can  be  erected  at  thei  rate  of  a  mile  "an  hour  in  ordinary 
c«untry.  and,  by  employing  a  suitable  number  of  detach- 
ments, a  long  line  can  bo  erected  in  a  veiy  .short  time.  It  is 
eminently  suitable  for  ordinary  telegraph  work,  but  cannot 
be  employed  in  any  area  liable  to  be  shelled  by  the  enemy. 

(/)  Light  permanent  line  equipment  is  provided  for  line- 
iif-<-i>M)inunication  companies,  by  which  means  they  can  pro- 
duce a  good  permanent  linn  at  the  rate  of  alxiut' five  miles 
jx-r  diem;  but  in  a  civiliwd  country  it  is  usually  possible  to 
utilise  or  repair  the  permanent  lines  of  the  country. 

The  whole  art  of  a  successful  signal  service  is  in  ensuring 
that  communications  are  preserved  intact  while  the  force  is 
either  advancing  or  retreating.  The  signal  service  exists  for 
llie  use  of  the  .staff,  and  is  practicallv  a  portion  of  the  staff. 
Ihe  ofricer  in  (charge  of  signals,  therefore,  lives  with  the  staff, 
and  should  Ik-  absolut^dy  conversant  with  all  that  is  going  on. 
IliiR  knowledge  should  <-iial)le  liim  Ut  foreca.st  probable  moves, 
and  in  wmie  ca.sea  U*  make  liis  arrangements  in  advance. 

To  enable  the  stjiflF  to  do  its  work  projierly,  it  is  nocessinv 
for  it  to  work  in  comfort,  and  free  from  fear  of  interruption 
l>V  the  enemv.  «o  tluit  the  normal  position  of  the  stuff  and 
the  signal  office  is  sfime  distance  behind  the  troops  which 
they  serve.  When,  however,  the  force  is  engaged  with  the 
enemy,  it  is  essential  that  the  general  should  move  up  to 
the  tpor)pH  he  is  dire<-tjng.  and  he  is  arcompanie<l  by  his 
general  stuff  offTicers,  the  other  branches  of  the  staff,  however, 
remaining  behind.  This  entails  the  siunnl  offire  throwing  out 
an'  !'dvanre  signal  olTice  (iisiiallv  chilled  a  repoit  centre),  to 
which  all  messages  dealing  with  the  operations  can  be 
(leliveii^l,   and    wlwr.-    tin'   ,;,.|i,.nil  r:m   „lw,iv«    1,..   f.,„i„l 


Omitting  the  divisional  companies,  where  conununi<jation 
is  very  much  subject  to  interruption  by  the  enemy,  the 
methods  adopted  depend  on  the  circumstances  under  which 
the  corjis  or  army  finds  itself,  and  it  is  customary  to  run  the 
first  rapid  connection  by  cable,  using  vibrator,  subsequently 
to  ixjle  these  cables,  and,  finally,  to  replace  them  by  air-line 
if  there  appears  to  be  any  likelihood  of  their  being  required 
for  more  than  a  day  or  two.  Permanent  lines  in  a  civilised 
Lxuintry  are  used  whenever  available,  but  except  in  a  country 
which  has  not  been  occupied  by  the  enemy,  the  necessary 
lepairs  will  probably  be  found  to  be  too  extensive  to  be  under- 
taken by  signal  units  attached  to  the  fighting  units,  and  will 
have  to  be  left  to  communication  companies  in   the  rear. 

Where  permanent  lines  are  used,  very  great  care  indeed  is 
lequired  to  ensure  that  all  circuits  leading  into  the  enemy's 
lines  are  disconnected  from  the  communications  of  the  army. 
In  the  case  of  a  vibrator,  it  is  not  sufficient  merely  to  cut  the 
permanent  hues,  but  a  whole  bay  must  be  let  down.  In- 
stances have  occurred  in  this  campaign  of  an  instrument  in  a 
British  signal  office  tapping  out  a  German  message,  and 
duiing  several  weeks  of  last  winter  the  Germans  themselves 
lit  a  whole  town  in  the  British  lines  by  high-pressure  current 
from  a  neighbouring  town  in  possession  of  the  Germans. 

Using  ordinar>''direct  current,  the  signals  are  produced  at 
the  other  end  by  the  attraction  of  the  armature  of  an  electro- 
magnet, the  signals  being  read  by  the  duration  of  time  be- 
tween the  two  clicks  made  by  the  armature  on  being  attracted 
to  the  poles  of  the  magnet,  and  on  being  released  on  the 
cessation  of  the  current.  A  set  made  up  in  this  way  is 
known  as  a  siugle-cmTent  set;  but  it  is  obvious  that  to  work 
a  set  of  this  description  over  any  distance  would  entail  prohi- 
bitive batteiy  power,  and,  therefore,  a  relay  is  inti'oduced  at 
the  receiving  station.  It  is  possible  to  employ  duplex  work- 
ing, but  in  practice  quadruplex  is  usually  impracticable  in 
the  field  owing  to  the  high  standard  of  insulation  required 
in  the  lines.  Purthennore,  militai-j'  traffic  differs  from  ordin- 
ary commercial  working,  in  that  periods  of  greatest  pressm'e 
are  usually  in  one  direction  only.  To  enable  heavy  traffic 
to  be  dealt  with  on  the  lines  of  communication,  Wheatstone 
is  the  most  suitable  system  that  can  be  employed,  and  full 
advantage  is  taken  of  these  instruments. 

The  vibrator  is  an  instrument  which  was  specially  invented 
for  military  work.  The  signals,  instead  of  being  intervals  of 
silence  between  sharp  and  distinct  sounds,  are  given  by  long 
or  short  buzzes  in  a  telephone  receiver,  separated  by  periods 
of  silence.     The  advantages  of  this  system  are  : — 

1.  The  telephone  receiver  is  extremely  sensitive,  and,  conse- 
quently, a  very  small  current  is  required. 

2.  Vibratory  currents  will  pass  through  condensei^,  and. 
consequently,  a  circuit  can  be  divided  into  two  parts,  ao  that 
ordinary  direct  currents  will  pass  through  one  path  only, 
and  the  vibrating  currents  through  the  other.  This  enables 
one  line  to  be  used  for  two  independent  telegraph  circuits  at 
the  same  time. 

3.  It  is  easy  to  produce  very  high  momentary  e.m.f.'b  by 
means  of  induction  coils,  and  this,  combined  with  the  email 
current  required,  enables  the  system  to  be  used  on  hnes  of 
a  very  high  resistance  and  poor  insulation  without  very  much 
battery  power. 

4.  The  telephone  receiver  requires  no  adjustment,  and  is 
always  ready  to  receive  either  strong  or  weak  signals. 

5.  The  instruments  required  are  light,  and  the  battei7 
power  is  small,  consequently,  the  apparatus  is  very  portable. 

The  following  disadvantages  of  the  vibrator  system  are 
obvious  :  — 

1.  K  vibratoi7  current  induces  similar  currents  in  all  neigh- 
bouring wiree.  so  that  two  vibratoi-y  circuits  cannot  be  run 
side  by  side  for  a  short  distance  or  even  connected  to  the 
same  earth,  although  it  is  wonderful  how  a  trained  operator 
can  pick  out  the  signals  meant  for  him,  even  when  the 
induction  on  the  line  is  very  bad.  Further,  vibrating  currents 
induce  similar  currents  on  all  telephone  circuits  in  the  neigh- 
bourhood, seriously  interfering  with  the  latter,  and  also 
enabling  messages  to  be  read  by  persons  for  whom  they  are 
not  intended. 

2.  Every  line  has  a  certain  capacity  l^tween  itself  and 
earth,  and  the  capacity  increases  with  the  length  of  the  Kne. 
Vibrating  currents  will  pass  throuch  such  a  capacity  and  leak 
to  earth  on  a  long  line,  even  if  it  is  well  insulated.  The 
vibrating  .system  is.  therefore,  not  suited  for  working  on  long 
lines,  and  about  40  miles  is  found  to  lie  the  limit  for  field 
cable, 

:?.  For  .short  vibrator  lines  it  has  been  found  ni'K^e-isary  Ut 
provide  single-current  .sets,  which  ar<-  used  whenever  cable 
line  is  down  for  .some  time,  the  cable  itself  being  poled  or 
raised  fmm  the  ground  by  tying  to  trees.  This  ia  principally 
U\  avoid  induction  in  the  office,  and  for  short  distances  exces- 
sive battery  power  is  not  required. 

Besides  vibrator  sets,  a  )x)rtal>l<-  telephone  and  vibrator  is 
used  for  brigade  sign.iUinc.  and  for  lineman's  work  on  the 
lines.  Hie  additional  eonden.s<^r  which  is  earned  in  the  body 
of  the  instrument  enables  the  lini>man  to  work  an  ordinary 
circuit  without  interfering  with  signals  which  are  being  sent. 
A  vibrator  line  can  also  be  tapix-d  at  any  point,  and  the 
.signals  read.  When  a  vibrator  is  su|>er-im|v>8ed  on  an  ordinary 
direct-current  set,  it  i.-*  nci'essary  that  there  should  be  a 
certain  capacity  and  self-induction  in  the  line  Iwtweeji  the 
dir<Nt-<-urrent  and  the  vibrator  sets:  this  is  u.iunlly  ins(^rted 
siKM-ially  by  means  of  an  apparatus  known  by  tlie  name  of  n 
"  separator." 
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.  The  instruments  used  in  «  signal  office  are  generally  carried 
made  up,  so  that  connections,  upon  opening  an  office,  are 
reduced  to  a  uiiuimum.  'Ihe  incoming  lines  are  usually  laid 
either  on  to  a  commutator  or  terminal  board,  so  that  sets 
may  be  changed  from  one  line  to  another  without  the  neces- 
sity of  re-connecting  the  whole  office. 

Lightning  prot<K-tors  are  carried  on  the  terminal  board  or 
baseboard  of  instrument  sets. 

Besides  the  main  work  of  the  signal  service  which  has  been 
shghtly  sketched  above,  it  is  usual  when  a  staff  is  stationary 
for  some  period  to  provide  a  small  telephone  system  between 
the  various  offices,  which  system  very  often  grows  to  a  con- 
siderable size.  Telephones  are  not  suitable  for  sending  mes- 
sages, nor  can  they  be  used   where  firing  is  going  on. 

Wireless  forms  a  special  branch  of  signal  work,  and  it  is 
not  advisable  at  the  present  time  to  make  any  mention  of 
the  methods  employed. 

A  very  important  matter  remains  to  be  dealt  with,  and  that 
is  the  organisation  of  traffic  through  the  various  signal  offices. 

The  details  of  the  system  adopted,  naturally,  vary  accord- 
ing to  the  amount  of  traffic  involved ;  whether  the  office  con- 
sists of  a  vibrator  set  and  an  operator  dejxisited  by  the  road- 
side, or  an  arrav  office  where  many  lines  come  in  and  a  large 
bulk  of  traffic  has  to  be  dealt  with,  the  general  principles 
are  the  same  in  all  cases.  As  all  offices  work  night  and  day. 
three  reliefs  are  provided;  two  are  capable  of  coping  with 
the  work  when  the  office  is  stationary,  but  a  third  is  neces- 
sary to  enable  moves  to  be  carried  out  without  interfering 
■with  communications.  The  instruments  are  duplicated,  two 
reliefs  being  fully  equipped,  whilst  the  third  is  not;  this 
enables  the  new  office  to  be  set  up  while  the  old  one  is  still 
■working,  and  when  the  change  is  made  at  the  new  office  the 
old  one  is  dismantled,  and  brought  on.  The  technical  side  of 
the  work  is  kept  quite  distinct  in  the  offices  from  the  traffic 
side.  .\t  large  offices  a  superintendent  is  appointed  to  look 
after  the  circuits  and  instruments,  whilst  a  supervisor  is 
required  for  traffic  only. 

Mes.sages  are  received  by  a  counter  clerk,  as  in  an  ordinary 
post  office,  but  the  signal  service  being  used  for  the  staff,  the 
counter  clevk  may  veiy  often  be  advnntngeonsly  placed  in 
the  staff  office  itself,  where  he  sits  next  to  the  staff  clerk, 
who  registers  all  messages  sent  and  received  by  the  staff.  The 
counter  clerk  dat.es.  codes,  and  numbers,  counts  the  number 
of  ■n-ords,  and  then  passes  the  message  on  to  the  supervisor; 
the  supervisor  enters  the  number,  adds  the  prefix,  which 
denotes  whe'e  the  messace  is  to  be  sent,  and  passes  it  to  the 
operator.  This  aiTangement  is  required,  as  in  a  military  tele- 
graph office  the  circuits  may  be_  continually  altered,  and  a 
supervisor's  dutv  is  to  keep  in  touch  with  this;  he  is  often 
the  only  man  who  knows  by  what  route  a  messnge  to  a  given 
unit  can  be  sent.  When  the  messige  has  been  sent  by  the 
operator,  it  is  piscod  to  a  clerk  who  completes  the  record  of 
that  me.ssage  and  files  it. 

The  rcord-clerk  also  records  received  messages,  files  one 
copy,  and  sends  out  a  copy  to  the  addressee. 

Dispatch  riders  are  either  worked  practically  as  a  separate 
office,  or  are  considered  as  an  alternative  circuit,  and  noted 
accordingly. 

.^t  the  conclusion  of  his  lecture  Colonel  Lister  described, 
■with  the  aid  of  a  highly  interesting  diagram,  the  telegranhic 
arrangements  of  a  rpoent  battle,  giving  a  renlistic  idea  of  th'e 
complicated  and  elaborate  nature  of  the  telegraphic  service 
employed  in  the  field. 


NEW     ELECTRICAL    DEVICES,     FITTINGS 
AND    PLANT. 


Electric  Contact  Strips. 

Iq  order  to  enable  the  wordine  of  electric  siffna  to  be  frequently 
chaneed,  and  to  enable  one  to  use  lamps,  appliancep,  &c.,  at  various 
places  in  a  room  without  the  use  of  lonpr  flexible  conduo^ors,  a 
novel  form  of  conHnuoua  contact  strip  has  been  developed  by  the 
Chase  Electric  Co.,  of  Chicaero,  111.  These  strips  are  made  in 
various  forms  for  mounting-  on  the  fronts  of  bnildlnfrs,  atfaohed 
to  the  framework  for  roof  advertising  signs,  &o.     They  can  also  be 


Fig.  1.— Elbotbio  Contact  Strip. 


used  to  form  elottpd  contact  monldinga  embedded  in  interior  ■walls 
of  bnildineB.  They  are  made  in  unit  flections,  which  can  be  j  lined 
together  by  means  of  jiinted  steel  sections.  Special  contact  hooks 
enable  one  to  place  sign  Iftters  or  to  at'ach  lamps,  fanp,  &!,,  at 
•ny  point  on  the  strips.  Letters  for  nae  with  elpctrio  a'gna  msde 
with  these  strips  are  provided  with  contact  hnoka,  and  the  atripe 
ean  aleo  be  foinlBhed  with  a  backgronnd  for  the  letters  made  of 
•wunelled  steel. — Electrical  W(frld. 


Half-watt  Lanterni. 

It  la  fortanate  that  the  nature  of  the  half-watt  lamp  enables 
the  fitting  to  be  mtde  more  attractive  in  appearance  than  was 
possible  with  the  aro  lamp,  which  it  is  largely  replaoing. 


FlO.   2.— INTEKSAL  FITTING   FOB   HALF-WATT   LAMP. 

In  the  d-aigns  shown  in  figs.  2  •m<\  3.  while  due  conaideration  has 
been  given  to  tppearaace.  miiLih  thoughr.  hai  also  b-en  given  to 
mechanical  euitibility.  For  outride  u  e  the  enamelling  is  of  good 
quality  and  finieh,  the  ventilation  is  ample,  and  the  lanterns  are 


Fig.  3. — Simplex  Half-watt  Lantebn. 

weatherproof,  while  the  apeoiaf  glass  need  in  the  more  elaborate 
deaigna  ia  the  result  of  oonsidersble  experiment,  and  ie  designed  to 
aecure  the  maximum  of  light  with  the  minimum  of  glare. 

Messrs.  Simplex  Conduits,  Ltd.,  of  Garriaon  Line,  Birming- 
ham, have  a  considerable  number  of  atandard  deaigna  of  fittings 
suitable  for  use  with  the  new  lamp,  including  those  shown. 

Picture  Lighting  Fitting. 

A  neat  device  for  illominating  p  otares.  desks.  &c..  to  the  best 
advantage  has  been  introduced  by  the  Edison  &  Swan  United 
Blbotbio  Light  Co.,  Ltd.,  of  Ponder'a  End,  Middlesex.    It   is 
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1?  in.  in  length,  and  takes  a  Tubolite  lamp.  As  shown  in  the 
aonompanyinir  illustrations,  exceptional  provision  is  made  for 
adjustments  to  suit  the  requirements  of  each  ca^e,  consistinfr  of  : — 
A,  Main  tube  with  serrations  free  to  turn  upon  the   enpports  E, 


Fig.  4. — Ediswan  Pictuee  Lighting. 

so  adjustiner  the  liffht  as  required ;  b,  Revolving  screen  to  cut  off 
the  lieht  at  the  top  of  the  frame  ;  c,  Hineed  screen  to  cut  off 
the  light  at  the  bottom  of  the  frame  and  from  the  wall  below  ; 

HOLDER  FOR  TUBULAR 
L*MP  CONTAINED  IN 
MAIN  TUBE  A. 


iSCREW  AND  MILLED  NUT 
(OS  ADJUSTING  C. 


grate  and  mounted  on  endless  chains  which  are  moved  alonif  by 
sprocket  wheels.  Air  is  delivered  throuprh  the  slotted  caps  of  the 
fire-bars  ,  the  air  supply  enters  the  furnace  through  the  duct  D, 
and  the  air  chambers  b  e,  the  slopine  upper  surfaces  of  which 
are  provided  wi'h  openiners  A  for  the  delivery  of  air  into  the  open 
ends  of  the  box-shaped  fire  bars. 

The  supply  of  air  is  controlled  by  hinged  trianeular-shaped 
dampers  (shown  at  a)  which  adj.ist  the  opeain?  into  the  ends  of 
fire-bars  ;  the  shape  of  the  openiog  is  such  that  the  maximum  air 
is  admitted  at  the  front  where  fresh  coal  is  being  fed,  and 
resistance  to  air  admission  is  greatest,  while  at  the  back  where  the 
the  fire  is  thin,  minimum  air  supply  is  given. 

This  arrangement  gives  exact  regulation  of  the  air  supply  at  any 
time. 

The  fuel  is  delivered  to  the  grate  from  a  hopper  in  the  ordinary 
way,  and  the  whole  machine,  being  mounted  on  wheels,  can  be 
withdrawn  if  required. 

It  will  be  noted  that  the  box-shaped  fire-bars  gradually  open  as 
they  pa«s  over  the  rear  sprocket  wheels,  close  again  at  the  bottom, 
and  open  again  in  passing  up  round  the  front  sprocket  wheels 
Thus,  with  the  bars  mounted  one  wav,  the  ash  and  clinker  will  be 
trapped  at  the  back  in  the  bars,  and  finally  discharged  at  the  front 


MILLED  NUT  TO  ALLOW 
THE  WHOLE  FiniNG  TO 

REVOLVE   UPON  THE 
BRACKET  AND  SUPPORT  E, 


itNO  SECTION  TO  SHOV» 

Ithe  ESSENTIAL  PARTS 

MORE   CLEASLir.  _ 


BRACKET  AND  SUPPORT  E. 


REVOLVING  SCREE! 
ON  MAIN  TUBE  It.- 


MAIN  TUBE  A 
CONTAINING  LAMP, 


IDJUSTAB^E  HINGED  FUP 
'      OR  BCflEEN  C. 


SERRATIONS  ON  THIS 
EDGE  OF  MAIN  TUBE  It, 


\ 


Figs.  5  and  6. — Detail  Diagrams  op  Pictdbe  Lighting  Fitting 


.END  ELEVATION  SHOWING 
PICTURE  FRAME  AND 

PICTURE  LIGHTING 
FiniNQ  IN  RELATIVE 

"      fOSITlONS, 


I),  End  plates  to  cut  off  the  light  at  the  sides.  We  are  informed 
that  fittings  of  this  type  have  been  installed  in  the  choir  stalls  at 
Westminster  Abbey. 

Underfeed  TraTellihg  Grate  Stoker. 

In  our  last  i'^sue  we  menti  med  that  the  new  boUers  installed 
at  the  Limehous-!  generating  station  of  the  Stepney  Borough 
Council  were  of  the  travelling  grate  pattern,  manufactured  by  the 


of  the  grate,  while,  with  the  bars  turned  in  the  opposite  direction, 
the  ash  is  diflcharged  at  the  back  in  the  usual  way. 

No  dumping  bars,  such  as  are  necessary  to  seal  the  end  of 
the  chain-grate  stoker  are  required,  and  there  is  no  tendency  for 
the  clinker  to  agglomerate  in  masses. 

At  the  back  end,  tUe  stoker  is  sealed  from  the  passage  of  air  from 
the  boiler  hou^e  by  the  plate  P  ;  the  sides  of  the  stoker  are  also 
air-sealed.  These  grutea  burn  not  only  hituminoue  coals,  usual  in 
chain-grate  practice,  but  also  coke  bre  ze,  anthracites,  and  other 
coals  with  a  minimum  of  volatile  matter. 


Fioc.  7  AND  8.— .Skctional  Vikws  oi-  Undkhpekd  Tbavkllino  Oratb  Stokkh. 


llNnEBFEKD  Stokfu  Co  ,  LTD..  ftf  Sinth  Plae(>,  E.O.  The  grates 
are  bii  It  in  two  wnyii.  wbi'th  diffi-r  only  in  the  resulting  me'hod 
of  dealing  with  the  ash  carried  over  the  back  of  the  grate.  They 
oonsiet  of  a  number  of  speoially-Rhaped  fire-tain  placed  across  the 


The  advantng»B  at  tho  present  time  of  burning  ooke  breeze  were 
reoently  referred  to  1  y  Mr  Rowdnn  when  referring  to  the  oconomira 
effected  by  his  ODuip.ny  (th't  South  Metropolitan  EL  and  Power 
Oo.)  by  its  use,  the  gratea  employed  boing  of  the  typo  described  abave. 


Vol.77.    No.  1,980,  November  .-,  1915.]     THE     ELECTRICAL     EEVIEW. 


586 


CORRESPONDENCE. 

Letters  rrceirfd  by  in  aftxr  5  P  M.  o^  TCKSliAY  cannot  appear  until 
the  fiillinoing  week.  CnrTetpotidMitf  n/imjld  forward  their  emtiinvni- 
catioiit  at  the  earlient  ponsible  moment,  Ao  letter  can  he  publixhed 
unless  we  have  the  writer  t  name  and  address  m  our  possettUm, 


The  A. E.G.  Meetlner. 

It  is  astoniahia?  at  the  preBent  time  to  note  the  apparent  anooU' 
oern  with  which  Ensriieh  manufacturers  of  electrical  t;nodB  view 
the  heavy  imoortationa  of  finished  electrical  machinery  from 
neutral  countries. 

A  few  days  ago  I  purchased  some  halt-watt  lamps,  and  was  sur- 
prised to  dud  "  Made  in  Holland  "  indistinctly  stamped  on  them. 
At  the  fame  time  I  was  offered  a  motor  made  by  a  firm  who  trade 
under  a  very  Eoelish-soundin^  name,  but  whose  birthplace  I  found 
was  a  Swedish  works. 

Ample  confirmation  of  the  statement  of  "  Union  Jack,"  in  his 
last  week's  letter,  can  be  found  by  carefully  studying  the 
personnel  of  a  firm  who  are  at  the  present  time  openings  several 
branches  in  England. 

Previously  to  the  war,  almost  without  exception,  their  branch 
managers  occupied  similar  positions  on  the  staff  of  a  large  German- 
owned  electrical  compiny  in  this  country. 

I  have  noticed  that  up  to  the  present  time  the  firm  in  question 
have  refrained  from  any  extensive  advertising,  which  is  somewhat 
strange,  seeing  that  their  circalar-lettera  state  exceptional  oppor- 
tunities for  quick  deliveries,  a  matter  of  great  importance  to  power 
nsera  at  the  present  time. 

It  would  be  extremely  interesting  to  know  if  the  B.E.A.M.A. 
have  satisfied  themselves  as  to  the  real  origin  of  this  company, 
especially  with  regard  to  its  financial  support. 

Tariff. 

October  18th,  1915. 

Allow  us  to  thank  "  Anti-Humbug "  for  his  patriotic  letter 
which  appeared  in  your  last  issue.  We  hope,  with  him,  that  this 
correspondence  will  not  fizzle  out,  but  will  grow — with  or  witbout 
the  help  of  a  leading  article — so  insistent,  that  all  yonr  readers 
will  awake  to  the  fact  that  to  trade  with  these  firms  is  an  act  of 
treachery  to  their  country. 

Perhaps  it  is  not  generally  known  that  grenades  have  been 
picked  up  in  our  trenches  in  Flanders  with  the  letters  A  E.G.  cast 
on  the  cases.  We  have  seen  a  photograph  of  these  grenades  and 
have  been  hoping  to  see  it  reproduced  inyouroolumns.  We  do  not 
know  if  it  is  possible  to  obtain  one  of  the  spent  bombs  from  the 
front,  but  we  are  trying,  and  if  successful,  we  will  send  it  to  the 
B.E.A.M.A.,  as  an  exhibit  atone  of  their  meetings. 

In  the  meantime,  we  wonder  if  the  "  British "  staff  of  these 
German  concerns,  whom  ''Anti-Humbug"  so  lightly  chast-ies, 
reaUy  like  the  idea  of  working  for,  and  taking  money  from,  a  firm 
who  are  helping  to  kill  our  brave  soldiers. 

With  regard  to  "Anti-Humbug's"  strictures  regarding  the 
want  of  patriotism  of  electrical  contractors,  we  think  he  is 
entirely  mistaken.  It  is  true  a  few  of  the  smallest  firms  may  be 
in  the  Teutonic  clutches,  for  it  is,  or  was,  one  of  their  tricks  to 
allow  a  small  firm  to  run  up  a  large  credit  account,  and  then, 
once  in  the  toila,  they  were  allowed  to  continue  to  exist,  on  the 
condition  of  being  bound  hand  and  foot  to  their  German 
master. 

We  cannot  sp^ak  of  the  E.G. A  We  believe,  however,  the 
individual  contraotir  is  as  patriotic  as  the  average  Britisher,  and 
if  the  contractor  has  grown  into  a  haMt  of  baying  German-made 
goods,  it  is  chiefly  the  fault  of  the  Bfitish  manufacturer  who  has 
allowed  the  agents  for  the  foreign-made  article  to  have  a  monopoly 
of  push  and  go. 

Oar  own  position  was  clearly  set  out  in  a  letter  you  were  good 
enough  to  publish  in  your  issue  of  October  22nd,  and 
"Anti-Humbug"  may  be  interested  to  learn  that  we  have  the 
8atisf.i;tioa  of  knowing  that  this  letter  was  the  means  of 
persuading  at  least  one  firm  to  discontinue  supplying  the  Electrical 
Co.  with  their  goods. 

The  electrical  manufacturers  and  contractors  could,  in  a  few 
short  weeks,  close  the  doors  of  every  Oarman  electrical  firm  now 
trading  in  this  country.  Let  ns  not  only  shut  the  doors  bat 
keep  them  shut. 

£.  P.  AUam  &  Co. 

London,  W.C,   October  30th,  1915. 


exoludeil,  though  there  is  no  reason  why  it  should  not  be  brnughfr 
home  to  th-im  that  th-ir  presence  is  nor  d-iiired.  S  me  of  ihesa 
people  seem  ti  be  exceedingly  thick-skinni  d  ;  but  p^renns  of 
German  birch  should  remember  that  they  cume  of  what  ha-"  pruved 
to  b3  a  criminal  and  brutti  breed,  snl  shoald  ba  sufficiently 
Bihamud  of  their  origin  to  slay  home  for  the  present. 

Juha  E.  Gray. 

London,  3.W.,  October  Silt,  1916. 


While  it  is  impossible  not  to  sympathise  with  a  "  Station  Eogi- 
neer's  "  desire  to  eliminate  the  uawelcome  a'tendance  of  Germans 
at  the  meetings  of  the  Institution,  "  A  M.I.E.E.  "  is,  no  doubt,  right 
in  his  contention  that  naturulisntion  must  not  be  treated  as  a  "  scrap 
of  paper,"  and  that  naturalised  Teutons  mast,  therefore,  be  allowed 
to  attend  if  they  so  desire.  Here,  however,  is  the  crux,  for  it  is 
impossible  to  imagine  that  any  one  of  German  origin  possessing 
ordinary  gentlemanly  instincts  would  desire  to  force  his  unwelcome 
persmality  upon  a  British  gathering  under  present  circumstances. 
Indeed,  only  recently  one  of  the  most  prominent  and  popular 
members  of  the  elect-ical  industry,  a  man  of  German  birth  but 
acquired  British  nationality,  wrote  saying  that  till  the  war  was 
over  he  intended  to  abftain  from  appearing  in  public,  and  from 
attending  any  gathering  where  his  presence  might  offend  British 
suiceptiDilities.  Such  considerate  fenling  does  this  individual 
credit,  and  the  unfortunate  attitude  of  other  electrical  persanagea 
of  German  origin,  in  appearing  in  public,  apparently  on  every 
passible  occasion  at  the  present  time,  is  only  proof  that  no  amount 
of  naturalisation  is  sufficient  by  itself  to  convert  a  pachydermatous 
Teuton  into  an  Euijlish  gentleman. 

M.In8t8.  C.  and  E.E. 

October  30th,  1915. 


With  reference  to  "Station  Eaeineer's  "  letters  on  this  subject, 
may  I  comaiend  to  the  Council  of  the  Institution  the  following 
notice  that  has  recently  been  put  up  in  this  club  by  order  of  the 
Committee: — 'Owing  to  the  natural  anxiety  of  the  members  of 
this  club  in  the  present  crisis,  it  is  sugge-ited  that  members  who 
have  been  subjects  of  any  country  which  is  at  war  with  this 
country,  would  exercise  a  wise  discretion  by  abstaining  from  the 
nse  of  this  club  daring  the  period  of  the  war,  in  the  interests  alike 
of  their  own  comfort,  and  that  of  others." 

A  Member. 

Junior  Carlton  Club,  PaU  Mall,  3.W., 
November  Xst,  1916. 


Decimal  Coinage  and  the  Metric  System. 

Following  our  communication  which  yon  were  good  enough  to 
publish  in  your  last  issue,  we  ought  to  have  made  a  more  olear 
statement  regarding  decimal  coinage.  We  had  in  our  minds  the 
adoption  of  the  franc.  We  are  not  in  favour  of  adapting  any  other 
basis  value  than  the  English  £  sterling,  but,  subject  to  this,  we 
see  little  or  no  objection,  and  a  most  decided  advantage  and  con- 
venience, in  decimalising  this,  especially  as  the  fl  irin  is  already  the 
tenth,  and  the  smaller  amounts  could  easily  be  fitted  in.  Such 
modification  might,  iu  our  opinion,  form  the  matter  of  early 
legislative  action.  In  regard  to  the  metric  weig-hts  and  measures, 
however,  we  submit  that  the  process  of  evolution  which  is  now 
taking  place  should  be  allowed  to  go  on,  and  that  those  who,  like 
ourselves,  are  constantly  dealing  with  clients  who  use  the  metric 
system,  should  be  careful  to  interpret  our  British  weights  and 
measurements  in  metrio  weights  and  measurements. 

W.  Sisson  &  Co.,  Ltd. 

W.  SiSSON,  Cliairman. 
Gloucester,  November  \st,  1915. 

[As  regards  decimal  coinage,  we  quite  agree  with  Mr.  Sisson, 
but  we  believe  it  to  be  important,  under  the  conditions  created  by 
the  w»r,  to  speed  up  the  process  of  evolution. — Eds.  Elec.  Rev.^ 


LEGAL. 


With  reference  to  the  correspondence  in  yonr  columns  respeot* 
ing  the  A.E.G.  C  i.  and  its  subsidiary  companies  trading  in  this 
country  as  the  Electrical  Co.,  L'd.,  and  the  Electrical  Co.  of  South 
Africa,  Ltd.,  it  may  perhaps  int-rest  yonr  readers  to  know  that  a 
member  of  our  staff  has  in  his  possession  a  German  shell  nose 
picked  up  on  the  battlefield,  with  the  identifi'-ation  mark  "A  E  G., 
1914."  Apart  from  the  fact  that  we  permit  enemy  concerns  to 
earn  in  this  ciuntrv  the  money  to  pay  for  muniiions  to  be  used 
against  us,  the  date  (on  the  sh-lH  is  significant. 

The  Wilson-Wolf  Engineering  Co  ,  Ltd. 
Bradford,  Nocemher  1st,  1916. 


The  Institation  and  Alien  Enemy  Memberg. 

With  reference  to  the  communication  from  "  Station  Easineer," 
probably  naturalised  alien  enemy  members  of  our  Institutions  and 
clnba  who  have  duly  paid  their  subscriptions  cannot  legally  b« 


Wobkmen's  Compensation. 
In  the  City  of  London  Court,  on  Monday,  before  his  Honour  Judge 
Atherley  Jones,  KG.,  Arthur  Motley,  electrician,  of  Woolwich, 
brought  an  acHon  under  the  Workmen's  Compensation  Act  against 
the  Ocean  Accident  and  Guarantee  Corpiration,  to  recover  damages 
for  the  loss  of  a  portion  of  one  of  his  legs 

Mr.  J.  P.  Morle  appeared  for  the  plaintiff,  and  Mr.  Herbert  Smith 
for  the  d  fendants. 

It  oeemed  rhat  the  plaintiff  had  been  employed  by  Q'OTge  Driver 
and  Sin  Hiirh  R  ad,  W'llesden  Junc'i  n,  but  as  they  were  insured, 
and  had  gone  bankrupt,  the  proceedings  were  hroueh^  against 
their  insu'anop  cimpany.  The  i'  jury  nf  wh'ch  the  pl<i  'tiff  com- 
plained ocurred  on  F-boary  27th,  1911  when  he  knocked  his 
knee  upon  a  stool  on  which  he  was  working.  Hi'  left  shin  was 
severely  injured,  and  plaintiff  had  tern  paid  £1  a  week  as  com- 
pensation. The  shin  caused  him  trouble,  and  the  doctors  had 
scraped  it,  but  three  years'  afterwards  the  leg  was  amputated  below 
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the  knee  to  get  rid  o(  the  perloatitis  which  had  formed.  In 
Ojtober,  1914,  the  insurance  company  provided  him  with  a  wooden 
leg,  at  a  coat  of  18  guineas,  and  taey  had  hoped  that  that  woald 
hare  ended  matters.  The  plaintiff  was  still  unable  to  do  any  work, 
and  he  could  not  wear  the  wooden  leer.  He  was  a  skilled  eleo- 
trioian.  S  ima  of  the  nerves  went  wrongs,  and  he  was  of  opinion 
that  he  oonld  not  work,  aUhouerh  the  doccurs  thought  he  could. 
The  present  application  was  on  behalf  of  the  insurance  company  to 
reduce  the  £1  a  week  to  10^.  a  week.  It  was  ia  the  interests  of 
the  plaintiff,  it  was  nrgfed,  that  the  Court  should  put  pressure  on 
plaintiff  to  get  back  to  his  work,  and  the  parties  had  decided 
that  the  defendants  would  pay  £340,  and  £60  for  costs. 
Plaintiff  was  willing  to  accept  that,  and  an  order  was  made 
accordingly. 


WAR    ITSMS. 


Wells,  Ratnek  &  Co.,  Ltd.,  r.  Bovxs,  Ltd. 
This  matter  was,  by  consent  of  the  parties,  referred  to  Mr.  Albicn 
T.  Saell,  who  was  appointed  Speciil  Refereti  UQd«r  an  Order  of  tte 
High  Court  of  Justice,  dated  April  28th,  1915.  Plaiutiffs  claimed 
£254,  balance  due  in  resp  ct  of  various  installation  wjrk  carried 
ont  in  different  parts  of  Land  'U,  and  for  goods  supplied,  between 
July,  1911,  and  May,  1914.  Defendants  counterclaimed  for  £33 
special  discounts  which,  they  paid,  had  been  orally  agreed  upon 
and  for  £298  in  respect  of  alleged  overcharges.  Plaintiffs  said 
that  the  cash  dieconut  was  never  agreed  to,  and  denied  the  over- 
charges. 

Mb.  Snell,  after  hearing  the  evidence  and  examining  the 
various  documents  and  ace  >uata  put  in,  aUo  surveying  the 
principal  installations,  gave  jidjfment  to  the  following  effect:  — 
Defendants  were  not  entitled  to  the  sum  of  £33  or  any  sum  as 
special  rebate  or  discount  ;  plaintiff;;  were  entitled  to  £187  trom 
defendants  in  full  settlement  of  the  matters  in  di^ipute  ;  defendants 
to  pay  Aroitrat)r's  fees  aod  exp^nsis  of  the  reference  ;  defendants 
to  piy  their  own  coats,  and  to  pay  the  plaintiff i  their  costs  of  the 
counterclaim  and  three-fourths  of  their  costs  of  the  ac;ion  and 
refprence. 

Messrs.  S  ^ann,  Hardmann  &  Co.  acted  for  the  plaintiffs. 


AUBLETT   HABBT    &  CO.,    LTD.,   T.   DBESDENS. 

In  the  Lord  Mayor's  Court  last  week,  before  the  Recorder  and  a 
jury,  a  claim  was  made  by  Anblett  Harry  &  Co.,  Lti.,  general  and 
electrical  engineers,  53-55,  Curtain  Road,  against  M^issrs.  Dresdens, 
Army  clothing  minufacturers,  of  Sandy's  Row,  for  £38  16*.  8d., 
the  price  of  an  A.H.  electric  cutting  machine  supplied.  Mr.  E.  J. 
Willis  appeared  for  the  plaintiffs,  and  Mr.  S.  Duncan  for  the 
defendants.  The  plaintiffs  in  May  last  supplied  thp  defendants 
with  an  A.H.  electrical  cutting  machine  at  £38  169.  81  It 
was  to  be  on  trial  for  a  period  of  seven  days.  Some  time  after 
delivery  of  the  machine  a  telephone  m-ssage  was  received  stating 
that  it  was  not  in  working  order.  Upon  the  plaintiffs'  engineer 
calling  at  the  defendants'  place  the  machine  was  found  to  be 
working  and  too  busy  to  be  spared  for  examination.  Mr.  Vincent, 
the  defendants'  representative,  had  aaid  that  the  machine  did  not 
quite  suit  their  work,  and  asked  the  plaintiffs  to  quote  for  the 
supply  of  a  Crescent  band  knife  cutting  machine.  This  was  done 
•t  £78  odd.  The  terms  for  the  supplying  of  the  more  expensive 
machine  were  under  discussion  for  some  time.  The  plaintiffs 
agreed,  in  the  event  of  an  order  being  placed  for  the  band  knife 
machine,  to  allow  the  full  value  for  the  electrical  cutter  provided 
it  was  returned  at  once  in  good  condition.  The  defendants,  how- 
ever, never  gave  the  order  for  the  new  machine  nor  paid  for  the 
one  supplied.  Several  applications  were  made  for  payment  without 
Buccess.  Finally  the  matter  was  placed  in  the  hands  of  the 
solicitors  for  collection,  and  then  the  defendants,  through  their 
solicitors,  wrote  stating  that  no  order  was  given  nor  was  the 
machine  purchased,  that  it  was  sent  in  on  appro.,  and  was  unsatis- 
factory from  the  oommenoempnt.  Toe  defendants  had  requested 
the  removal  of  the  machine,  which  had  not  been  done.  The  plaintiffs' 
contention  was  that  althnngh  the  machine  had  been  deliv>^red  on 
appro.,  under  the  Sale  of  Goods  Act,  a  reasonable  time  had  elapsed 
in  which  the  defendants  could  have  returned  the  machine  it  not 
approved.  For  the  defence,  it  was  aaid  that  the  electrical  cutter 
which  the  plaintiffs  had  supplied  was  not  satisfactory.  It  would 
not  do  the  work  it  was  represented  to  do.  It  was  supposed  to  take 
a  3-in.  lay  of  material,  and  would  only  take  U  in.  Negotiations 
for  a  more  expensive  machine  had  broken  down.  The  plaintiffs 
were  informed  that  the  machine  they  had  enpplied  was  of  no  use 
for  their  purpose,  and  it  had  been  returned  to  them  but  brought 
bark  by  the  plaintiffs'  mechanic. 

The  jury,  after  hearing  the  evidence,  returned  a  verdict  for  the 
plaintiffs,  for  whom  judgment  was  entered,  with  costs. 


Bbown  r.  Mayob,  kc,  ov  Lamhetii. 
In  the  King's  Bench  Division,  b'lfore  Mr.  Justice  Avory  and  Mr. 
Justif^p  Lush,  on  Ooober  27th,  an  anpeal  waH  heard  in  which  the 

Slaintiff  complained  that  the  County  Court  Jodgc  wa""  wmng  in 
olding  that  thnre  wa«  no  evidence  of  U'lglignncc  on  the  part  of 
defendants,  and  that  the  nnuH  of  prnving  nri^liginc"  was  on  the 
plaintiff.  Plaintiff  also  subinitted  that  thr  Ju.'gc  wan  wrone  in 
law  in  refu-ing  to  Irt  him  give  evidnnno  that  Ihn  clratrin  Inn  p 
Which  was  extingniHhed  at  the  t  mo  nf  'hn  a''ui'lrnt  (a  c  ll'sion  i  f 
a  taiioab  with  it)  was  d>-fe"tive.  The  Court  dismiiuied  th>>  np'  ei^I. 
A  full  rflc>ort  of  the  hearing  will  be  found  in  the  Timei  for 
October  S8tb, 


Russia  alter  the  War. — Speaking  as  chairman  of  the 
Russian  Corporation,  Ltd.,  in  London  last  weelt,  Mr.  A.  W. 
Tail  referred  to  the  need  of  immediate  British  action  in 
order  to  prepare  to  take  advantage  of  the  new  atmosphere 
in  Russia,  as  under.  We  reproduce  the  e.xlract  from  the 
"  Times  ": — "  There  was  no  doubt  that  the  feeling  which 
e.\isted  before  the  war  for  closer  union  and  relations  between 
the  two  countries  had  been,  and  would  be,  more  stronglv 
cemented  during  the  present  jjeriod  of  trial.  Russia  was  a 
country  of  vast  resources  and  enormous  capabilities  for 
rapid  development  provided  it  was  supplied  with  the  neces- 
sary financial  facilities  and  expert  advice  and  assistance. 
The  enormous  hold  which  Germany  had  obtained  on  the 
industry  of  Russia  through  the  assistance  and  co-operation 
of  its  large  industrial  banks  and  financial  syndicates,  backe<L 
up  with  the  necessary  technical  and  financial  experience  in 
developing  and  managing  enterprises  of  all  classes,  particu- 
larly railways  and  public  utility  and  public  service  corpora- 
tions, was  only  too  well  known.  If  this  country  was  to 
render  the  assistance  to  Russia  after  the  war  which  it 
expected  arid  required,  it  would  be  necessary  for  the  financial 
interests  of  this  country  to  proceed  immediately  to  put  their 
house  in  order,  so  that  they  could  provide  that  financial 
and  expert  assistance  for  the  development  of  Russian  in- 
dustry; otherwise,  it  would  surely  slip  back  into  the  hands 
of  the  Germans,  who  previously  largely  controlled  the  com- 
mercial development  of  Russia.  By  a  proper  association  of 
the  financial  interests  of  this  countr)',  backed  by  the  technical 
and  commercial  experience  which  they  could  readily  obtain 
and  enlist  in  their  service,  this  country  would  be  able  to 
forestall  the  approaches  which  would  undoubtedly  be  made 
by  the  enemy  in  their  own  self-interest  after  the  war,  and 
enable  Great  Britain  to  obtain  the  concessions  for,  and  to 
assist  in  the  development  of,  large  enterprises  of  a  thoroughly 
sound  and  public  nature.  If  the  financial  institutions  of 
this  country  could  only  be  got  together  in  the  manner  which 
he  had  indicated,  and  which  he  strongly  advocated  that  they 
should  do  without  delay,  they  would  be  enabled  to  establis.^. 
their  position  and  influence  in  time  for  the  large  amount  of 
econorpic  development  which  was  waiting  for  them  in 
Russia  after  the  war."  Lord  Ffrench  is  also  reported  to  have 
testified  from  personal  experience  to  the  control  exercised 
by  Germany  before  the  war  over  Russian  industry,  and  he 
remarked  that  if  this  country  did  not  at  once  proceed  to 
"  put  its  foot  down,"  the  Germans  would,  after  the  war,  get 
back  into  their  predominant  position  in   Russia. 

Australian  Government  and  its  Contractors. — The  "  Mel- 
bourne ."Xge  "  for  September  17tli  states; — "  .A  week  or  two 
since  the  Federal  Attorney-General  requested  the  \'ictorian 
Government,  the  Postal  Department,  the  Municipality  of 
Sydney,  and  other  public  bodies  who  have  entered  into  exten- 
sive contracts  with  Messrs.  Siemens  Bros.,  which  has  con- 
tracts amounting  to  considerably  over  ;£!, 000,000  with  these 
bodies,  to  make  out  a  case  why  the  importation  of  these 
goods  should  not  be  prohibited.  Letters  have  been  received 
from  the  Town  Clerk  of  Sydney  and  the  Postal  Department, 
but  none  from  the  Victorian  tiovernment.  .As  the  latter  is 
the  biggest  contractor,  it  having  entered  into  a  contract  for 
the  electrification  of  the  railways  with  Messrs.  biemens 
Bros.,  Mr.  Hughes  stated  yesterday  that  he  was  unable  to 
arrive  at  any  decision  in  the  matter  until  he  heard  from  th*" 
State  Government.  '  The  position  in  regard  to  Falk,  Stadel- 
mann  is  also  receiving  very  careful  attention,'  added  Mr. 
Hughes.  ■  It  would  appear  that  this  firm,  which  is  one  ot 
the  principal  suppliers,  if  not  the  principal  supplier,  of  incan- 
descent mantles,  chimneys,  globes  and  other  lighting  sun- 
dries, is,  though  registered  in  England,  almost  entirely 
owned  by  Germans.  According  to  the  representations  made 
by  those  in  the  trade,  it  is  asserted  that  unless  importations 
are  permitted  from  this  firm  a  most  serious  position  will 
arise.'  Mr.  Hughes  went  on  to  say  that  while  desirous  of 
discouraging  tlerman  firms,  whether  masquerading  under 
the  guise  ofBritish  registration  or  not,  he  was  an.\ious  that 
the  convenience  of  the  public  should  be  consulted.  .Accord- 
ing to  his  information,  it  was  impossible  to  obtain  incan-. 
descent  mantles  in  sufficient  quantity  from  sources  not 
dominated  by  German  inlluence. " 

Manchester  Corporation  and  Enemy  Contractors.— The 
Manchester  City  Council,  on  Wednesday  last  week, 
unanimously  adopted  a  resolution  to  the  olTect  that 
no  contract  should  be  entered  into  by  the  Corpora- 
tion with  any  person  of  German  or  Austrian  nation- 
ality, and  no  contract  should  Ix;  made  with  any  lirm 
or  company  whose  subscribed  capital  (whether  b' 
shares  or  otherwise)  was  held  or  controlled  to  the  extent 
of  one-third  or  upwards  by  persons  of  German  or  Austrian 
nationality.  Alderman  W'alktT  move<l  the  ivsolution,  and 
Councillor  West,  who  seconded,  said  the  lime  had  arrived 
when  n  municipality  like  Manchester  should  give  a  lead. 
Alderman  l^owos,  rhairman  of  the  Trannv.ivs  Committee, 
said  that  certain  commodities  were  entirely  in  the  hands  of 
firms  whose  capil.il  was  to  a  largo  extent  German.  His 
Commiltre  had  made  purchases  from  one  such  firm,  an! 
the  Board  of  Trade  had  offered  no  ohicct ion. —Alderman 
Walker  said  the  resolution  would  not,  of  course,  have  any 
cfTecl  on  the  international  situation.  It  simply  meant  that  the 
Manchester    Corporation    declined    in    future  to    place  any 
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contracts  with  persons  or  firms  of  German  or  Austrian 
nationality. — The  resolution  was  carried,  as  stated. 

Electrical  Men  Wanted. — It  is  stated  in  the  "  Times  " 
that  motor  mechanics,  boiler  makers,  mechanical  and  elec- 
trical fitters  and  telephone  linesmen,  between  19  and  40 
years  of  age,  are  wanted  at  3s.  2d.  per  day,  and  all  found, 
with  the  usual  separation  allowances,  for  service  in  the 
new  Corps  of  the  Royal  Engineers  which  is  being  raised 
for  transportation  purposes  on  the  canals  of  France  and 
Bel."ium.  Recruits  are  being  selected  by  the  Mercantile 
Marine  Service  .Association,  of  Liverpool,  for  the  War  Office, 
and  applications  should  be  made  to  the  .Association  at  Tower 
Buildings,  Water  Street,  Livernool. 

What  is  a  "British"  Firm?  Australian  Definition. — In 
connection  with  the  establishment  of  a  Melbourne  Metal 
Exchange,  the  "  Australian  Statesman  and  Mining  Stan- 
dard "  says  that,  altnough  the  formal  opening  had  to  be 
postponed,  the  Federal-.Attorney  General,  Mr.  W.  M. 
Hughes,  announced  early  in  September  that  on  and  after 
September  6th,  and  until  the  Exchange  was  formed,  all 
sales  of  metals  and  of  certain  specified  minerals  must  be 
made  as  through  the  Exchange  and  must  be  registered  with 
the  Attorney-General.  .A  copy  of  the  contract,  whetlier  letters, 
cables,  or  formal  agreements,  together  with  a  declaration  of 
accuracy,  to  be  registered  within  48  hours  in  Victoria,  an<l 
in  the  case  of  other  States  48  hours  after  providing  for  the 
ordinary  course  of  postage.  Three  sub-committees  have 
been,  and  still  are,  engaged  in  drafting  rules  and  regula- 
tions; these  represent  respectively  producers,  buyers  and 
sellers,  and  consumers,  and  their  object  is  to  create  such  a 
scheme  as  is  likely  to  work  smoothly  and  not  require  speedy 
amendment.  Our  contemporary  states  that  the  Attorney- 
General  has  approved  of  the  following  definitions  of 
"  British  Firm  "  and  "  British  Company  ": — A  "  British 
Firm  "  is  defined  as  one  all  the  partners  of  which  are  British 
subjects;  and  a  majority  of  the  partners  of  which  are  natural 
born  British  subjects  and  approved  by  the  Federal  Attorney- 
General.  A  "  British  Company  "  is  defined  as  a  company 
incorporated  in  the  British  Dominions,  all  the  directors  of 
which  are  natural  born  British  subjects,  and  at  least  four- 
fiftns  of  the  shareholders  of  which  are  British  subjects  resi- 
dent in  the  British  Dominions.  At  least  four-fifths  of  the 
capital  of  such  company  must  be  owned  by  British  subjects, 
and  the  company  must  not  be  mainly  controlled  directly  or 
indirectly  by  the  subjects  of  any  foreign  country. '  The 
Attorney-General  has  also  approved  of  the  following  recom- 
mendations made  by  the  sub-committees:— All  export  busi- 
ness to  be  registered.  Unsold  parcels  to  be  declared,  and 
undertakings  to  be  given  to  register  within  48  hours  of 
receipt  of  advice  of  sale  of  any  portion  of  the  parcel.  With 
regard  to  business  within  the  Commonwealth,  it  should  not 
be  obligatory  for  transactions  which  involve  an  individual 
payment  of  less  than  jEoOO  to  be  registered.  In  the  case  of 
Customs'  smelters,  chemical  works,  and  similar  generej 
works,  registration  may  be  made  monthly.  A  formal  de- 
claration to  be  made  by  the  Attorney-General  throughout 
the  Commonwealth,  so  that  all  concerned  may  be  acquainted 
with  requirements  of  registration.  A  proclamation  was 
issued  in  September  prohibiting  the  export  from  Australia  of 
metals,  alloys,  and  minerals  unless  the  consent  in  writing 
of  the  Minister  is  first  obtained. 

New  Zealand  and  Inter=Imperial  Trade. — .\  New  Zealand 
exchange  states  that  in  September  a  large  meeting  was 
held  in  Wellington  Town  Hall  in  furtherance  of  a  campaign 
started  by  the  New  Zealand  Federation  of  Chambers  of 
Commerce  to  develop  inter-Imperial  Trade.  The  Mayor  said 
that  the  object  of  the  meeting  was  to  prevent,  in  future, 
British  countries  helping  to  provide  Germany  with  the 
sinews  of  war.  Trade  relations  with  Germany  should  cease 
for  all  time.  Sir  Joseph  Ward  said  that  New  Zealanders 
should  determine  not  to  trade  again  with  the  enemv  coun- 
tries. Their  policy  should  be  preference  to  the  Mother 
Country,  to  the  Sister  Dominions,  and  to  the  Empire's 
.Allies,  and  he  was  inclined  to  say,  also  to  America,  which 
had  supported  Britain  and  her  Allies  with  175  millions 
sterling  of  munitions.  Resolutions  were  carried  urging  the 
diversion  of  all  the  import  and  export  trade  formerly  carried 
on  with  Germany  to  countries  within  the  Empire  or  to  the 
Allied  countries,  and  urging  the  Government  to  impose  a 
surtax  after  the' war  on  goods  frorii  the  present  enemv 
countries. 


BUSINESS   NOTES. 


Consalar  IVotes.— GREECE.— lo  his  report  on  the  trade 
of  the  Piraeas  and  district  for  1914,  Mr.  ConenI  Noroop  says  that 
the  yea'  1914  opened  with  all  indications  of  a  proeperono  conolu- 
aiOD.  With  the  acqaieition  of  new  territory  there  arose  an  inclina- 
tion on  the  part  of  private  individnals  havintr  a  certain  amonnt 
of  capital  at  their  dinpoeal  to  eetablish  indnatries  ;  and  there  was 
a  sensible  increase  in  the  nnmber  of  inqniriefi  for  BritiF'h-made 
mv>hinery  of  various  Itlnds,  includini;  small  turbine  planta  and 
pamping  machinery  in  gr^neral.  The  trade  in  motor  cars,  both  for 
private  and  commeroial  purposes,  increased  considerably,  and 
several  agencies  carrying  stocks  of  motor  tires   and  other  aocee- 


sories  were  established  at  Athens,  with   branches  at  the  varioDg 
larf  e  centres. 

"  It  was  impossible  to  foresee  the  paralvsis  that  would  overtake 
the  trade  of  the  country  in  the  shape  of  a  European  war.  PofSiWy 
pai-alysis  is  too  atronu  a  word  to  uhp,  for  up  till  the  date  of  writing 
the  demand  for  many  articles  still  exists.  The  difficulty  lies  in 
the  supply,  at  least  from  the  United  Kingdom.  Imports  into 
Grteoe  from  Germany  and  Auxtria-Hungary  have  certainly 
diminished,  thonerh  they  have  by  no  means  ceasrd  ;  mannfactnrers 
in  the  latter  countrlei  guarantee  to  fill  promptly  60  per  cent, 
of  all  orders  placed  with  them.  The  advantsgeof  evtn  this  pro- 
portion of  the  regular  trade  is,  to  the  Greek  importer,  of  great 
importance  :  for  not  only  are  freights  within  the  Mediterranean 
mnch  nearer  the  normal  rate  than  they  are  from  British  ports,  but 
German  shippprs  continue  to  extend  the  same  terms  of  credit  that 
they  gave  before  the  war.  On  the  other  hand,  British  mann- 
faotorers  who  formerly  gave  crfdit.  or  who  accepted  cash  against 
bills  of  lading  on  prrst-ntstion  in  Greece,  now  demand  either  cash 
with  order,  or  a  cnnlrmed  banker's  crfdit  in  London  to  guarantee 
cash  before  shipment.  To  the  further  detriment  of  British  trade 
with  Greek  ports,  freights  are  now  so  high  and  uncertain  that 
business  has  become  practically  impossible.  The  result  is  that 
Greek  merchants  are  being  driven  into  the  aims  of  American 
exporters  for  surh  articles  as  thev  can  no  longer  obtain  from 
G<-rmany  and  Anstria-H'ingary.  Strange  as  it  may  appear,  it  is 
nevertheless  true  that  merchants  here  have  found  it  easier  to 
obtain  gonds  from  Germany  than  from  the  United  Kingdom, 
orders  which  have  been  sent  there  having  been  executed  with 
great  promptitude  and  without  any  charge  of  terms,  the  long 
credits  which  have  alwaTs  been  allowed  by  German  firms  being 
still  allowed  without  difficulty  or  question.  Thus  a  good  oppor- 
tunity has  been  lost  by  British  manufacturers  of  securing  the 
German  trade. 

"Trade  continues  as  usual,  and  the  Athens  and  the  Piia^ns 
markets  are  both  remarkably  strong  and  brirk  ;  money  is  plentiful 
anfi  gold  cheap,  and  the  retail  trade  in  pariicniar  i-<  doing  very 
well  owing  to  the  large  increase  in  the  population  of  the  two  towns 
due  to  the  la'ge  nurnber  (f  Greek*  and  othTs  who  have  come  here 
from  Turkey  since  the  outbreak  of  thp  war." 

The  rpa'">ns  why  G-rman  and  Austro-Hungarian  fi'ms  have  done 
8")  well  in  Greece  are,  first,  recau-»e  the\  have  alwttys  been  willing 
to  suit  th"- requirement!*  of  the  market  in  m«ny  ways  which  B'i  ish 
manufactureis  m  general  have  not  app-ared  willing  to  do  Other 
fa  ^tors  a'e  the  cheap'iefs  of  their  goud«,  the  long  crerii'  they  give 
(611  to  120  days),  prices,  includiog  packing  c.i.f.  Grei  k  port,  dis- 
counts, quick  delivery  of  goods,  metric  system  of  weights  and 
measures,  and  smart  travellers  who  gauge  how  much  crtdit  can  be 
given  to  firms  And  with  all  this,  G'eek  firms  would  prefer 
British  goods  if  they  could  only  obtain  the  same  terms  as  given  by 
our  rivals.  The  Greek  buyer  wants  credit  because  the  Customs 
duties  in  Greece  are  very  high,  and  as  he  has  to  pay  these 
duties  bflfore  he  can  get  delivery  of  the  goods,  he  wants  time 
before  he  pays  the  bill  of  the  exoorter.  Catalogues  should  be  in 
French. 

The  commission  usually  paid  to  agents  in  this  district  for  the 
sale  of  goods,  such  as  yarns  and  piece-goods  (of  cotton,  wool,  flax, 
&c.),  is  as  follows  : — 

Manchester  and  Bradford  goods,  1  to  H  per  cent.  :  machinery, 
motor  cars,  5  to  10  per  cent.  The  commission  is  due  only  on  goods 
actually  paid  for,  and  appUei  to  all  orders  whether  placed  through 
the  agent  or  direct.  A  local  agent  has  no  responsibility  unless  he  ' 
acts  contrary  to  instructions.  The  credit  usually  given  by  foreign 
firms  through  agents  is  four  to  six  months,  and  a  discount  of  2^ 
per  cent,  is  usually  allowed  for  cash  payments.  Prompt  and 
punctual  delivery  of  orders  is  very  essential,  as  local  meichants 
have  the  habit  of  waiting  to  the  last  moment  to  give  orders,  and 
should  there  be  any  delav  in  delivery  acceptance  ie  often  refused. 
Commission  business  is  in  the  bands  of  persons  who  are  energetic, 
but  some  do  not  present  the  necessary  guarantees  of  solvency. 
For  this  reason  the  following  measures  should  be  taken  : — 

1.  Agents  should  be  eatrusted  with  the  collection  of  sums  of 
money  in  special  instances  only,  and  when  they  can  furnish 
sufficient  guarantees. 

2.  When  orders  are  dispatched,  the  firm  should  ask  that  the  orders 
be  signed  by  the  merchant  who  orders  the  goods,  as  otherwise  it  ia 
easy  for  di-potes  to  arise  as  to  i|uality,  &c. 

3.  Bills  of  lading  should  be  sent  through  a  bank,  to  be  delivered 
on  payment  of  the  goods,  or  in  exchange  for  a  draft,  signed  by  the 
merchant. 

In  the  latter  instance,  and  in  case  of  non-payment,  proceedings 
could  be  taken,  and  also  application  could  tie  made  to  the  conrt  to 
make  the  merchant  bankrupt. 

As  a  general  rule  the  above  steps  should  be  taken  :  there  are, 
however,  several  commission  agents  in  whom  full  confidence  can 
be  placed. 

Commercial  travellers  are  not  required  to  go  through  any  for- 
malities in  order  to  be  able  legally  to  exercise  their  calling  in 
Greece,  nor  are  they  required  to  take  out  a  licence,  provided  the.v 
come  and  go  merely  as  bearers  and  receivers  of  orders.  Agents  of 
Briti-h  firms  resident  and  trading  in  Greece  are,  however,  required 
to  take  out  trade  licences. 

The  present  is  a  propitious  moment  to  push  trade  which  has  l>een 
in  the  hands  of  our  rivals,  namely,  in  teztUe  machinery,  aerated 
water  machinery  and  accessories,  agricultural  machinery,  ploughs, 
engines  for  steam,  gas  or  oil,  pumping  and  irrigating  machinery, 
fi)ur  mills,  oil  mill  plant  and  olive  oil  presses,  water  wheels,  tur- 
bines, steam  and  oil  tractors,  brick  and  tile  machinery,  and  other 
machinery  for  industrial  and  other  purposes,  electric  motors  and 
tools  of  different  descriptions.  Germany  and  Auatria-Hnngary 
were  also  doing  very  good  business  in  cast-iron  water  pipes,  iron 
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btiTP,  black  and  galvanised  pheets,  wire,  irnn  joiotB  and  girdere,  iron 
bars,  anelpn  tees,  rolltr  shntteri",  cnrrugatpd  iron,  4c. 

Anstriii  H'lneary  has  bsen  supplying  Gffeco  with  more  than 
donble  in  VHlue  of  the  following,  compared  to  British  imports  :  — 
Eleo'ro-technical  appliances,  electric  condaction  apparxtus  in 
boxes,  eUctric  motors,  transformers,  switch  and  contact  devices, 
mounted  fuses,  i^  3.,  and  also  impirted  dynamos,  mntors,  electrical 
fittings,  electric  lamps,  high-prcssare  cable  and  transmission  lines, 
electrolytic  copper.  Switzarland  is  a  contributor  for  high- 
pressure  wire.  Electrical  instruments  have  generally  been  sup- 
plied by  the  United  Kingdom,  low  pressure  wire  by  Sweden,  and 
transmission  lines  by  Belgium  It  is  reported  that  the  Minister  of 
Oommnnications  in  Greece  has  laid  a  Bill  before  the  Chamber  for 
the  extension  of  the  lines  in  O.d  Greece  and  the  new  territories, 
and  the  ndoption  of  the  newest  system  and  secrecy  in  communica- 
tion. This  change  is  expected  to  cost  about  £90,000.  It  is  further 
stated  that  tenders  will  be  invited  later  on. 

The  reason  of  the  success  of  our  rivals  has  been,  to  a  grent 
eitent,  their  sending  very  capable  representatives  with  a  practical 
knowledge  of  their  duties,  explaining  to  the  buyers  all  they  want 
to  know  about  machines,  &c.,  and  ready  to  agree  to  any  alterations 
to  meet  local  requirements.  Representatives  of  British  firms  are 
seldom  seen  in  Greece.  There  have  been  many  complaints  at  the 
glsckness  of  delivery  on  the  part  of  British  firms  which  has 
deflected  much  business  from  them,  and  has  enabled  our  rivals  to 
step  in  and  secure  trade  by  prompt  deliveries.  Buyers  in  this 
country  take  time  to  decide  before  eiving  orders,  and  give  the 
order  at  the  latest  moment  which  will  allow  of  delivery,  and  the 
bnver  expects  and  relies  on  prompt  delivery,  otherwise  he  is  often 
Bnbj»cted  to  serious  losses. 

With  the  exception  of  steam  boilers,  which  are  principally 
imported  from  the  United  Kingdom,  all  the  machinery  in  the 
factories  came  from  Germany.  The  reason,  according  to  a  Greek 
manager  is  :  "  German  agents  visit  us  daily  ;  they  study  our  require- 
ments and  give  exactly  what  we  want.  They  inundate  us  with 
catalogues  in  French  or  German — in  not  a  few  cases  even  in  Greek, 
The  prices  are  invariably  quoted  with  delivery  in  Athens.  Weights 
and  prices  are  given  in  the  metric  system,  so  that  we  can  judge  to 
a  lepta  how  much  we  have  to  pay  and,  best  of  all.  goods  are 
delivered   on  easy  terms,  payable  at  3,  il,  9  and  even  12  months. " 

Catalogues    and    Lists. — Messrs.  Pass  &  Seymour 

Ikc,  Syracuse,  N.Y  — Illustrated  leaflet  and  priced  folder,  giving 
particulars  of  the  Mogul  or  Goliath  lampholders. 

The  Geneeal  Electric  Co.,  Ltd.,  67,  Qaeen  Victoria  Street, 
London,  E.G.  — Illustrated  and  priced  folder  relating  to  "Magnet" 
electric  heating  and  cooking  apparatus— rod  type  electric  fires, 
panel  type  ditto,  portable  cookers  and  range  type  cookers  ;  also  an 
illustrated  folder,  giving  prices,  &;c.,  of  "  Magnet "  electric  hot- 
plates, toasters,  electric  irons  and  kettles. 

British  Thomson-Houston  Co.,  Ltd.,  77,  Upper  Thames 
Street,  London,  E  C. — The  company  has  just  ifsned  a  set  of  six 
gummed  and  perforated  poster  stamps,  advertising  in  many- 
colonred  designs  the  virtues  of  Mazla  lamps.  The  stamps  are 
intended  for  use  on  letters,  envelopes,  &c.,  and  supplies  will  be 
forwarded  to  factors  or  contractors  on  application. 

Edison  &  Swan  United  Electric  Light  Co.  Ltd.,  Ponder's 
End. — Illustrated  circular  describing  and  pricing  the  "  Ediswan "' 
picture  lighting  fitting,  which  is  also  equally  useful  for  pulpit, 
deak,  or  orchestra  lighting. 

Messrs.  Siemens  Bros  Dynamo  Works,  Ltd.,  of  38  and  39, 
Upper  Thames  Street,  London,  E.G.,  have  sent  us  a  very  handy 
"  Wotan  "  desk  pad.  A  block  of  memoranda  slips,  held  by  a  spring 
clip  allowing  of  removal  or  replacement  of  slips  as  required,  rests 
on  a  neat  art  metal  base. 

Messrs.  Heathman  &  Co  ,  Parson's  Green,  Fulham,  London, 
8'W.- — Illustrated  circulars  giving  particulars  and  prices  of  various 
patent  ladders,  fire  ladt^ers  and  ladder  carts,  fire  extinguishing 
appliances,  telescopic  ladders  and  ladder  towers,  ka. 

Messrs.  Talk.  Stadelmanx  k  Co.,  Ltd.,  81/87,  Farringdou 
Road  London,  EC. — Twenty-page  illustrated  and  priced  pamphlet 
giving  particulars  of  "  Efesca"  British-made  wire  lamps.  In  addi- 
tion to  the  usual  lines,  types  of  traction,  street  lighting  and  train 
lighting  lamps  are  included,  al-o 'Eleotra  "  carbon  lamps,  auto- 
tran'^formers,  and  "  Efe  oa  "  lanterns. 

The  Electrical  Supplies  Co.,  53,  Victoria  Street,  London, 
S.W.— Lcbflet  announcing  that  they  have  arranged  to  stock  in 
their  London  warehouse  a  complete  range  of  all  sizes  and  types  of 
arc  lamp  carbons  at  more  favourable  prices  than  those  prevailing 
last  season. 

Board  of  Trade  Inquiries.— The  latest  weekly  list  of 

the  B.  of  T.  Commercial  Intelligence  Branch  ehows  that  inquiries 
have  been  received  from  home  firms  for  the  makers  of  the  fol- 
lowing :  — 

Electrlo  bkttitrlna  for  ponkst  lampi. 

El  otrn  cautery  KppvrAiOi  for  nup  vflnnui  hulrl. 

Fnitn-  lied  troo  Rha^trB  for  eU  >trloiil  purp  'ron. 

Y»rn.,oot»on,  tor  court  .|t  electrlo  hell- wire,  (1  ixible  cora«  and  oahlei. 

The  Commercial  Intelliiience  Branch  is  prepared  to  give  certain 
information  rp»n>c'i>  g  the  followi'  g  inqtiiries  :  — 
'  Hvit'ri  (Finland).— k   firm   in  Wihurg  wi-hes  to  get  in»o  touch 
with  Unied   Kirig>tom  mnnnfacturers  and  ozpnrtern  of  electrical 
plant,  fi'tingK,  "nd  machinery. 

An  agent  in  n-Nin?forH  wxhes  to  rfprofnt  United  Kingdom 
mannfiintnrerii  of  Ih'  hnioil  and  machinery  lines. 

Cntiada.  —  A  firm  of  ageits  in  Montreal  wishes  tooh'ain  sgi'no'es 
of  Uait«d  Kingdom  manafaoturerii  of  mnohanical  equipment,  elec- 
trical equipment,  and  artioloi  for  the  mining  industry. 


Book  IVotioes.— "  Technical  Papers  of  the  Bureau  of 

Mint-s."  No.  101. — '■  Permii-sible  Explonion-Pro'f  Electric  Motors 
for  Mines  ;  Conditions  and  R-quirements  fnr  Test  and  Approval." 
No.  8S  —  '  The  Radium- Uranium  Ratio  in  Cirnotites."  Washing- 
ton :  Government  Printiog  Office. 

"  Sjience  Abatracts."  A  and  B.  Vol,  XVIII,  Part  10.  October 
25'h,  191.5.     London  :  E.  &  F.  N.  Spon,  Ltd.     Price  Is.  6d.  each. 

"Scientific  Papers  of  the  Bureau  of  Standards."  No.  250. — 
"Characteristics  of  Radiation  Pyrometers."  Washington  :  Govern- 
ment Printing  Office. 

"  Mt-chanioal  Technology."  By  G.  F.  Charnock.  London  : 
Constable  &  Co.,  Ltd.     Price  78.  6d.  net. 

"  Overhead  Transmission  Lines  and  Distributing  Circuits."  By 
F.  Kapper.  Translated  by  P.  R.  Fnedlaender.  London :  Con- 
stable &  Co..  L'.d.     Price  16s.  net. 

Lantern      Slides.— The     British     Westinghouse 

Electric  and  Manufacturing  Co.,  Ltd.,  of  Trafford  Park, 
wish  it  to  be  remembered  that  they  have  a  large  and  varied 
collection  of  lantern  slides  at  their  disposal.  These  slides  they 
freely  lend  to  responsible  persons,  and  the  lecture  season  having  now 
commenced,  they  will  welcome  applications  for  the  loan  of  them. 

Bankruptcy      Proceedings.    —    Joseph    Swainson 

(J.  Swainsou  &  Co.),  electrical  contractor,  C.-onM.,  Lanes.,  and 
Manche-iter.— November  19i.h  is  the  last  day  for  the  receipt  of 
proofs  for  dividend  by  Mr.  A.  Yearsley,  27,  Brazsnnose  Street, 
Manchester,  the  trustee. 

J.  W.  and  T.  W.  Tattebsall  (Tattersall  &  Ttttersall),  electrical 
engineers.  Highgate  and  WUlesden  Lane,  N.W. — November  13th 
is  the  last  day  for  receipt  of  proofs  for  dividend.  Trustee,  Mr.  E.  S. 
Grey,  Official  Receiver,  Carey  Street,  W.C. 

For  Sale. — Particulars  will  be  found  amongsb  our 
advertisements  to-day  of  a  number  of  Diesel  engines  and  a  con- 
siderable amount  of  other  engineering  and  electrical  plant  and 
material,  at  the  late  works  at  Ipswich  of  the  Consolidated  Diesel 
Engine  Manufacturers.  Ltd.,  which  is  for  sale  by  private  treaty. 

Fire. — A   fire  occurred  on   the  premises    of    Messrs. 
Johnson  &  Phillips,  Ltd.,  Victoria  Road,  Charlton,  last  week. 
Liquidation.— Consolidated  Diesel  ExGihT:  Manu- 

FACTDRERS,  Ltd. — On  Tuesday  last  an  application  by  petition  of 
the  majority  of  the  committee  of  inspection  was  heard  before 
Mr.  Justice  Astbnry,  asking  for  the  appointment  of  an  additional 
liquidator,  or  in  the  alternative  for  the  removal  of  Sn  W.  B  Peat,  the 
present  liquidator,  from  his  office.     The  summons  was  adj onrned. 


LIGHTING  AND  POWER  NOTES. 

Aberdeen. — The  electrical  engineer's  monthly  statement 
showed  that  for  September  the  output  of  the  Corporation 
electricity  undertaking  was  1,061,210  units,  compared  with  957,6,50 
for  the  corresponding  ptriod  last  year,  an  increase  of  103,350  units. 

Atliertou.  —  Increased    Charges.  —  The    electrical 

engineer  has  advised  that  charges  for  current  purchased  in  bulk 
be  increased  at  the  end  of  the  year,  and  he  has  been  instructed  to 
report  further  on  the  matter  at  a  future  meeting  of  the  Electricity 
Committee. 

Australia. — Annual  Report. — The  report  of  the  Elec- 
tric Supply  Committee  of  the  Melbourne  City  Council  for  the  year 
ended  December  31st  last,  mentions  that  the  sales  of  current  for 
the  year  1914  showed  the  largest  increase  of  any  year  in  the 
history  of  the  undertaking.  The  number  of  units  sold  was 
17,163  000,  an  increase  of  2,950,387  over  1913.  The  revenue  for 
the  year  amounted  to  £ltU,788,  an  increase  of  £14,433  over  the 
previous  year,  the  general  expenditure  was  £79.991,  while  the 
grosj  profit  was  £8t,79  7,  and  after  providing  for  capital  and  other 
charges  there  was  a  net  profit  of  £2l,0.b0. 

The  capital  expenditure  for  the  year  amounted  to  £105.234.  The 
city  engineer,  in  a  series  of  tables  illust-ating  the  results  of  the 
working  of  the  department,  shows  that  the  most  marked  feature 
of  the  sales  for  last  year  was  the  great  increase  in  those  for 
power  and  beating  in  comparison  with  those  for  light,  being  32'28 
per  cent,  and  2'46  respectively. 

The  number  of  consumers  has  been  increased  by  807.  The 
motors  connected  during  the  year  show  an  increase  of  3,260  H.r., 
or  32  7  per  cent. — Melbourne  Age. 

Aylesbury. — Loan    Appmcation.  —  The   U.D.C.    has 

applied  to  the  LOB  for  fanotion  to  a  loan  of  £362  for  a  new 
cable  needed  for  G  <vernment  work,  and  to  a  loan  of  £1,600  spent 
in  connection  with  the  carrying-out  of  the  EL.  scheme  and  in 
excess  of  the  loan  already  granted. 

Bo'ncss. — The  proposal  of   the  National  Electric  Con- 

striiotiou  Co.  t"  mikn  temporary  extensions  at  the  electricity 
works,  at  an  estimated  cost  of  £6,000  to  £7,000,  nnder  which  the 
Council  would  pay  6  percent,  per  ainum  until  it  obtainHhorrowirg 
powers,  and  the  two  Diesel  oil  engines  to  be  provided  would  be 
returned  ti  th-  oompanv  and  full  oroitit  be  allowed,  has  been 
sutimicted  to  th^  Saoretary  fir  Siotland,  who  has  noked  for  further 
ptrtiijuUrn.  A  ra'^ptyoa'  petition  agiiins'  the  proposition,  and 
a<ikin{  that  stnition  i>o  not  givea,  ha<i  hoen  forwarde.i  to  the 
ssoratary,  whi  h»<  aikvi  for  tb«  Ooaioil',1  obiorvAtions  on  the 
mttter.     Too  T.C.  h»i  dsiidaJ,  bjfare  replying,  to  «'k  thi  N»tlon%l 


Vol.77.    No.  1.980,  November  5. 1916.J     THE     ELECTEICAL     REVIEW. 


589 


Electric  Conetraction  Co.  to  state  eprcifically  whether  loss  arieiDcr 
through  temporary  ezpPDditnre  would  be  charred  to  capital 
aooonnt,  and  not  tn  the  T.C.,  and  whether  the  compaDy  would  be 
prepared  to  pay,  if  need  be,  a  higher  rate  of  interest  than  6  per 
cent,  (the  amount  stipulated  in  the  aereement  with  the  town)  to 
cover  intert-at  and  sinking  fund  on  the  future  Bum  to  be  borrowed 
by  the  Council  for  the  permanent  extenbione, 

Bradford. — Plant  Inauouration.— On  Friday,  last 
week,  a  new  5,000  KW,  turbo-alternator  and  two  1,600- KW,  rotary 
converters  were  officially  started  up,  in  the  preeence  of  the  Lord 
Mayor  and  many  members  of  the  Council  and  visitorB.  The  new 
plant  has  been  supplied  by  the  British  Westinghonse  Co,,  and  a  third 
rotary  of  the  same  size  and  make  is  being  installed.  Subsequently 
the  company  were  entertained  to  luncheon  at  the  Town  Hall, 
where,  in  the  course  of  speech-making,  it  transpired  that  during 
the  next  12  months  the  Committee  will  have  to  coneider  further 
extensions  of  plant,  owing  to  the  growing  demand,  and  that  an 
arrangement  had  been  come  to  for  giving  a  supply  having  a 
maximum  demand  of  at  least  1,000  KW,  for  the  operation  of  electric 
furnaces,  which  it  was  anticipated  would  be  used  for  24  hours  a 
day  the  year  round.  At  the  Dumb  Mills,  which  is  to  be  electrically 
operated  from  the  Corporation  mains,  over  26,000  spindles  will  be 
installed.  The  only  direction,  according  to  the  chairman  of  the 
Electricity  Department,  in  which  progress  was  not  being  made, 
was  in  connection  with  electric  vehicles  for  heavy  haulage,  which, 
he  said,  was  the  fault  of  Bradford,  not  of  the  machine. 

The  Electricity  Committee  has  agreed  to  give  bulk  supplies  to 
Messrs,  Croft  &  Perkins,  and  Tawaites  Bros,  large  engineering 
firms  in  the  city  ;  negotiations  are  also  on  foot  for  a  temporary 
enpply  of  energy  to  the  Yorkshire  Electric  Power  Co. 

Broadstairs. — Price  Increase. — The  Tramway  Co.  has 
intimated  that  the  Council  ought  to  bear  the  10  per  cent,  increase 
in  the  price  of  electricity,  as  the  company  had  not  received  any 
revenue  for  12  months  in  respect  of  the  lighting  contract ;  the 
matter  was  referred  to  the  Lighting  Committee. 

Canada. — B.C.  Water-Powers. — Surveys  of  the  avail- 
able wat«-r-power  throughout  British  Columbia  show  that 
3,000.000  H.p.  can  be  developed  from  the  streams  of  this  Province, 
and  that  only  about  S  per  cent,,  or  approximately  240.000  H.P.,  has 
been  made  use  of  up  to  the  present. 

The  British  Columbia  Electric  Railway  Co.  and  its  subsidiary 
companies  has  develnpei  more  wa'er-power  than  any  oth<r  indi- 
vidual corporation,  having  plants  running  whioh  produce  over 
121  (ion  H.P.,  and  a  distributing  system  delivering  power  over  an  area 
of  l,6ii0  sq  m  les  ;  '  n  the  nnrth  arm  of  Biizzird  inlet,  16  milps  from 
Van  Oliver,  the  Lake  Buntzen  power  plants,  of  whi  h  the-eare  two 
situa'e  half  a  mile  from  each  other,  generate  about  8.6,000  H.p. 
The  original  installation  of  the  N  ■.  1  plant  was  four  1,600  KW. 
generators  driven  by  Pelton  wh-els  ;  three  5,000-KW.  generators 
have  been  added  from  tioie  to  time.  The  No.  2  powt-r  house  is 
equipped  wii^h  th-ee  generators  of  8,900  KW.  each,  driven  by 
13,500h,p.  Dobl' Pit  n  wheels  A  thrpe-phase  fio  cycle  current 
is  generateri  at  2,2il0  volt<  in  both  plants,  ami  at  nresent  is  stepped 
np  to  34,000  voltti,  at  which  pre^sore  it  is  tran-mit;ed  to  the  various 
BUb--''ations  arom  d  Vancouver  and  district. 

On  Vaiconver  Inland,  at  Jordan  River,  the  B.C.  El-ctric  Railway 
Co.  develops  2,600  n,p,  for  lighting,  power,  and  the  street  railways 
in  Victoria  and  di-<t'ict. 

Another  concern  operating  in  the  Vancouver  district  is  the 
Wesern  C  na'ta  Power  Co,  Ltd.,  which  hai  developed  power  on 
the  S  ave  River,  the  installation  consists  of  two  13,000  HP  turbo- 
gener-itora  an^l  two  ftUO  h.p.  fxciter  turbines;  two  lOOOO-H.P. 
three-phase,  60  cycle,  4  400-volt  generators,  capable  nf  delivering 
12,5tO  HP.  each  at  a  power  factor  rf  85  per  cent.  ;  the  four 
machines  are  direct-coupUd  to  E-icher-Wyss  turbines,  and  a  double 
transmission  line  35  mil'is  long,  on  steel  towers,  transmits  the 
output  of  the  power  house  at  60,000  volts  to  the  receiving  station 
near  Vancouver,  from  whence  it  is  distributed  to  the  various  sub- 
stations in  Vancouver,  New  Westminster,  North  and  South  Van- 
couver, Burnaby,  Port  Moody  and  Coquitlam. 

On  Vancouver  Irland,  the  Canadian  Collieries  (Dunsmuir),  Ltd., 
is  in  operation  ;  this  company  impounds  the  waters  of  Lake  Comox, 
diverted  from  Puntledee  River,  which  is  supplied  to  two  6,000-h.p. 
Esoher-Wyss  Francis  turbines,  direct-coupled  to  4,OCiOkw,  genera- 
tors, developing  a  three-phase,  25-cycle  current  at  13,200  volts  ; 
the  tran«miBMon  sys'em  of  about  50  miles  in  length  supplies  six 
step-down  sub  stations  at  the  various  mines  of  the  company. 

On  the  Powell  River,  the  Powell  River  Co,  has  developed 
34,000  H  P,,  of  which  24,000  H,p.  is  now  bping  used,  14,400  h,p.  for 
pnlp  grinders,  and  9,600  H.P.  for  generating  electricity. 

The  West  Kootenay  Power  and  Light  Co.,  Rossland,  has 
developed  30,000  h.p.  at  Bonnington  Falls,  on  the  Kootenay  River, 
and  3,000  HP.  at  Cascade,  on  the  Kettle.  A  three-phase  liO-cyole 
current  is  transmitted  at  G0,000  volts  to  the  Trail  Smelter, 
Rissland  Mines,  Grand  Fork^,  and  Greenwood,  78  miles  from 
Binnington.  The  city  of  Nelson  has  a  3,H00-H  P.  plant  on  the 
Kootenay  Eiver,  which  supplies  the  city  with  energy  for  light, 
power  and  the  street  railway.  The  city  of  Revelatoke  has  also  its 
own  hydroelectric  plant  of  about  2,000  HP.  The  Britannia  Mining 
and  Smelting  Co.,  nf  ar  Vancouver,  has  developed  3.000  h.p.  for 
generating  electricity  for  operating  air  compressors,  mill  and  mine 
machinery  ;  the  Granby  Con.  Mining,  Melting  and  Power  Co.  has 
a  hydro-electric  tquipment  at  Anyox,  of  about  3,600  h.p.,  which 
snpplies  electrici'y  for  mining  and  smelting  machinery,  electric 
ra'lway,  &c.,  and  many  of  the  small  cities  throughout  the  province 
are  supplied  with  eleotrioal  power  developed  from  nearby  streams. 
— Mining  World. 


Chelmsford.— Street   Lighting. — With  reference  to 

the  total  abolition  of  public  lighting,  the  Electricity  Supply  Cor- 
poration has  BiigL'ested  that  while  the  order  la  in  force  the  r<-bato 
on  the  contract  should  ba  at  the  rate  of  *700  per  annum,  leaving 
the  amount  payable  by  the  Council  at  £951.  The  Council  oonsiders 
the  rebate  ineuCBoient,  and  has  decided  to  offer  an  annual  payment 
of  £330  only. 

Chester.— Prick  Ixcrease,— The  Electricity  Com- 
mittee has  decided  that  the  charges  for  eltctricity  shall  be  increased 
15  per  cent,  from  December  2.Tth,  191,"). 

Continental.—  Spain. — The  use  of  water  power  in  con- 
nection with  generating  stations  continues  to  increase  in  Spain. 
According  to  statistics  furnished  by  the  engineering  secretary  of 
the  Spanish  Electrical  Union,  whilst  the  official  records  showed 
that  only  50,000  h,p.  was  utilised  in  hydroelectric  works  in  1904, 
the  power  tmployed  in  this  way  had  risen  to  266,000  h.p.  in  1914. 
Yet  the  watercourses  in  Spain  are  able  to  yield  an  enormous 
amount  of  power.  The  bulletin  issued  by  the  Union  sets  forth 
that  the  River  Ebro  and  its  affluents  are  able  to  provide 
1,130,000h  p.,  the  Duero  900,000  HP.,  the  Guadalquivir  750,000  H.p., 
the  Tajo  700  000  H.P,,  the  Guadiana  370,000  H,P.,  the  Mino 
250,000  HP,,  the  Jucar  190,000  H.P,,  and  the  Segura  and  its 
affluents  10o,000  h.p,,  and  the  rf  maining  rivers  are  estimated  to 
he  able  to  furnish  a  further  quantity  of  600,000  H  p.  The  hopes 
of  the  Spaniards  tend  ia  the  oirection  of  further  developing  the 
water  powers  and  rendering  themselves  less  dependent  upon  foreign 
snpplies  of  coal. 

Crewe.  —  Year's  Working.  —  For  the  year  ended 
March  31st  last  there  was  a  surplus  on  the  working  of  the  elec- 
tricity undertaking  of  £848,  of  which  £600  has  been  allocated 
towards  the  relief  of  the  rates. 

Favershani. — Loan  Repayment. — The  T.C.  has  re- 
ceived notice  for  repayment  within  six  months  of  a  loan  made  to 
the  E,L.  department,  amounting  at  present  with  interest  to  £5,779, 
the  r.  quest  being  made  in  view  of  a  new  War  Loan  and  the  con- 
sequent withdrawals  by  depositors.  At  the  expiration  of  the  notice 
the  loan  and  interest  will  amount  to  £4  081,  and  the  T.C.  has 
decided  to  ask  the  bank  to  let  the  loan  continue  and  for  its  terms. 

Folkestone. — Street  Lighting. — The  manager  of  the 

Folkestone  Electricity  Supply  Co.  has  informed  the  T.C.  that  he 
has  recommended  the  compiny  to  make  a  further  rebate  on  the 
contract  for  the  public  lighting  at  the  rate  of  thf  £288  per  annum 
for  the  peri  'd  over  which  the  further  reduced  lighting  extends. — 

Fotkestoiie  Kr/iress. 

Gwers.vlit.— Prov.  Order.— Thfi  P.O.  has  decided  to 

off.-r  no  oojection  to  the  appic.tion  by  the  Wrfxhum  T.C.  for  a 
prov.  order  for  EL  to  include  the  paiiah  and  other  parts  of  the 
rnral  district  in  the  area  of  supply. 

Glonoester. — Loan   Application. — The  City  Council 

has  dp  ided  to  apply  for  sani:ti  n  to  borrow  a  snm  n  ft,  exceeding 
£25,0o0  for  providing  the  required  H  T,  ge^  crating  plnnt,  and  alco 
for  dofrayiog  the  coi-t  of  special  mams  recently  laid  down, 

Harrington    (Cunilierlaud).— Overhead    Cables. — 

The  U  D.O  ha:-  grant  d  peroiis-i  m  f  ir  the  Workirgtnn  Iron  and 
Steel  Co  at  L  •ten,  to  erei!t  an  overhead  line  for  the  transmi»sion 
of  curnnt  at  500  vol's  prpspu'e  to  the  railway  sidings,  and  alsj  to 
provide  power  for  water  pumping. 

Haslingden.— Annual    Report. — The    income    from 

the  electricity  undprtfkmg  for  the  year  ended  Marrh  Slst  last  was 
£3,8»7  and  the  expenditure  £3  695,  leaving  a  surplus  of  £19  2. 

A  conference  has  been  held  at  Aoorington  between  representa- 
tives of  the  two  Corporations,  with  regard  to  the  question  of  the 
ina.dpquate  and  intermittent  supply  of  electricity  in  bulk  to  the 
Corporation. 

Huddersfleld. — Power    Supply. — Some    difficulty    is 

being  experienced  by  the  Electricity  Committee  regarding  the 
supply  of  electrical  energy  to  new  power  consumers  New  works 
have  been  established  at  Deighton,  and  an  application  has  been 
made  by  Mr,  L  B.  Holliday  for  a  supply  nf  electricity  to  the  place. 
The  Tramways  Committee  has  undertaken  to  forego  for  the 
present  the  supply  of  electricity  for  the  tramways,  and,  in  view  of 
this,  the  Electricity  Committee  has  resolved  that  the  supply  asked 
for,  should  be  supplied  on  terms  stated  and  subject  to  an  agree- 
ment being  entered  into  with  the  authorities. 

Hythe. — Electrical  Pumping, — The  T.C.  has  ar- 
ranged with  the  Folkestone  E,L,  Co.  for  current  for  water  pump- 
ing purposes  at  Saltwood  Wells,  at  lid,  per  unit,  or  3d.  per  1,000 
gallons,  pumped  by  the  plant  installed  by  the  company. 

llford.— The  L,G,B.  has  informed  the  U.D.C.  that  at 
the  present  time  it  cannot  entertain  the  Council's  application  for  a 
loan  of  £870  for  the  erection  of  an  engine  room  at  the  refuse 
destructor  site,  where  the  Council  propose  to  establish  a  sub- 
station. 

Ipswich. — L.G.B.  Inquiry. — An  inquiry  was  held  on 
Ootober  26th  relative  to  the  application  of  the  T.C.  for  a  loan  of 
£3,100  for  the  provision  of  coal  bunkers  and  ooal-handling  plant 
at  the  elootrioity  workg.    There  was  no  opposition. 
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Japan. —  According  to  a  rrpo'-t  by  the  Electricity  Bureau 
in  th-1  Coinniuiiifatioiis  D-par'meiit  a'  TohV",  e  tclrral  emerpr  bbb 
in  Japan  at  the  md  of  M-v  nuinhpred  61.5,  t'e  combir  ed  catital 
amiUQtinK  V>  $fliS  41(1,786  U  iter)  S  ates  currpnc?.  In  comparison 
■with  the  end  of  191-1  th^re  ie  an  inonase  of  14  in  the  number  of 
enterprises  and  $541,475  in  their  combined  c  pit«l.  Power  Bup- 
pliers  made  np  the  largest  nnmber  of  these,  being  624  in  all  with  a 
combined  capital  of  §154,793,112,  while  tram  comnanies  number 
only  44,  though  their  comhined  capital  is  §25. f  20.010.  Others 
number  47  with  a.  combined  capital  of  $123,147,463.  The  total 
volume  of  power  generated  by  them  is  ettimated  at  727,783  KW., 
being-  an  incrfase  of  7,551  KW.  over  that  at  the  end  of  last  year. — 
Ea/itern  Enginfering. 

Leicester. — Plant    Extekpion. — The  Tramways    and 

Electricity  Committee  of  the  T.C.  has  recommended  the  provision 
of  two  additional  bi  ilers  at  the  Boroogh  Generating  Station  at  an 
estimated  cost  of  £11,526,  to  be  met  out  of  the  reserve  fund  of  the 
tramways  undertaking. 

London.— Shoreditch.— The   Lighting  Committee  of 

the  B.C.  has  a?reed  that  the  expenditure  under  the  order  of  the 
L.C.C.  sanotioniig  the  borrowing  of  £1,500  for  eervices  to  con- 
sumers, be  limited  from  March,  1915.  and  until  the  terminati'-n  of 
the  war,  to  the  proviuiou  of  services  to  consumers  empljytd  on 
Government  work. 

PoPLAH. — For  the  qnarter  ended  June  30th  last,  as  compared 
with  the  same  quarter  of  last  year,  the  ontput  of  the  Council's 
electricity  undertaking  has  ircreaeed  by  1.076,456  units,  or  31  per 
cent.,  notwithstanding  a  falling  off  in  lighting  supply.  The  net 
income  from  the  sale  of  current  for  the  qnarter  has  increased  by 
£3,300,  while  working  expenses  increased  by  £2,300,  of  which 
£1,269  was  due  to  increased  cost  of  coal.  The  Electricity  Com- 
mittee has  recommended  an  arrangement  whereby  the  public 
lighting  staff  will  in  future  share  in  the  bonus  scheme  connected 
with  the  undertaking. — E.  Loudon  Advert iser, 

■Vewcastle-on-Tyne. — Electric  Cooking.— We  have 

received  from  the  Newcastle-on-Tyne  E.S.  Co.  a  pamphlet  which 
it  has  recently  issued  to  its  consumers  on  the  subject  of  elec- 
tric cooking  and  heating,  in  which  particulars  of  the  company's 
special  tariffs  and  of  the  various  apparatus  on  hire  are  given.  This 
apparatus  can  be  seen  working  at  the  "  Electric  Shop"  in  North- 
umberland Street,  where  cooking  demonstrations  are  given  daily. 
The  company's  "  domestic  tariff  "  to  consumers  using  electricity 
exclusively  for  lighting  isfl.  per  unit  for  all  purpises,  providing 
they  install  not  less  than  2  KW.  of  heating  or  cjoking  apparatus 
and  pay  a  fixed  charge  of  (a.  per  lamp  holder  per  annum  on  75  per 
cent,  of  the  holders  installed  No  meter  rents  are  charged,  and 
6  per  cent,  discount  is  allowed.  For  office  lighting  a  fixed  charge 
of  30s.  per  annum,  payable  qoarterly,  pins  fd.  per  unit,  is  offered. 
Meter  rent  is  charged,  but  a  5  per  cent,  discoant  is  allowed  for 
prompt  payment.  Ordinary  electric  cooking  stoves  are  hired 
out  at  58.  and  68.  6d.  per  qnarter  ;  electric  fires  at  38.  per  quarter, 
and  smaller  apparatus  at  proportionate  rates. 

Mertliyr  Tydfil. — The  Electric  Traction  and  Lighting 
Go.  announces  that,  owing  to  enlistments  on  the  part  of  its  staff, 
it  is  unable  to  guarantee  immediate  response  to  cinsumers' require- 
ments and  complaints.  The  shortage  of  men  is  felt  particularly  in 
the  lighting  and  wiring  department. 

Mexborouffh. — The  T.C.  has  referred  back  a  minute  of 
the  Electricity  Committee,  regretting  that  it  could  not  give  the 
Mexborough  and  Swinton  Tramways  Co.  a  supply  of  current  on 
account  of  the  capital  expenditure  which  would  be  incurred. 

niddle^sbrouj^h. — Bulk  Supply. — The  Electricity  Com- 
mittee has  decided  to  install  an  automatic  regulator  at  the  elec- 
tricity works,  and  to  carry  oat  certain  alterfctionB  to  the  cables,  eo 
that  the  entire  supply  mav  be  taken  f  r(  m  the  Cleveland  and 
Durhnm  Electric  Power  Co.  These  alteratirn'  would  cost  £270,  and 
would  HUperpede  the  scheme  for  I  be  instsllation  of  a  boohter.  itc, 
at  a  cost  of  £1.000  ;  they  would  effect  a  saving  of  £600  per  annum, 
and  a  saving  of  labjur  of  £500  per  annum. 

Ormskirk. —  Piuce  Increase. — The  Ormskirk  Electric 
Bapply  Co.  has  given  noti'-e  ttiii'  thepric  of  electricity  for  lighting 
parposee  is  to  be  increased  by  10  per  cent. 

RiiKby. — Year's    'WouKiNn. — The    accounts     of     the 

Council's  electric  light  nnderthkir  g  for  the  p»Mt  year  show  expen- 
diture amountirg  to  £4  376,  receipt*  to  £6  40!l,  and  after  allow- 
ing for  discounts,  a  hal»n'-e  of  ei,7:<2.  which  h»d  been  carried  to 
net  revenue  account,  which,  wiih  £1  197.  the  balsne  from  last 
year  totalled  £2  929  ;  Bft.-r  provi  ling  for  interest  £113,  and  £680 
for  repayment  of  loans,  th«  net  baUnc-"  carried  forward  to  next 
year's  arconnt  was  £1.836.  The  net  profit  on  < he  year's  wo'king 
was  £639.  as  compared  with  £813  in  the  previous  year. — liuyby 
Adcerlimr. 

Nouth  A/rioa. — In  contiection  with  the  electric  power 

Bnpply  to  the  8.1c  River  (Cape  Town)  workshopB  nf  the  8.A.  Rail- 
ways, hiiih  and  low-pressnre  switchgear  has  recently  been  installed 
at  the  sob  station,  which  is  snpnlied  by  the  C  irporation  with 
II, 000- volt,  tbrea- phase  current.  The  new  gear  i«  in  three  sections, 
onnsitting  of  four  panels  for  the  1 1. 000  volt,  sup;  Iv,  seven  panels  for 
S  200  volts,  and  10  Iow-ten«inn  panels.  All  tlie  ii  T.  "witohgear  is 
of  oubiole  oonstruotinn,  and  the  whole  was  erected  by  Mi-ssra.  E.  A. 
Shaw  k  Co.,  of  Cape  Town,  distriot  agents  for  the  makers. 


Steeton.  ■  At  the  last  meeting  of  the  Dii-trict  Council 

mentiun  was  made  of  the  statement  b  the  K  ighVy  T.C  that  it 
0 'uld  U' t  supply  electric  power  to  S  eetoo  and  E*>tbnrn,  nnd 
several  memliers  protested  against  this  action  of  the  Keinhley 
authorities,  seeing  that  powers  had  been  suught  and  obtained  and 
then  were  not  used. 

Stoke-ou-Trent.— Loan    Application.  —  Application 

ha?  b  en  made  for  sanction  to  a  loan  of  £2,000  for  distributing 
mains.  Under  the  Prices  of  C'  al  CLimitatiou)  Act,  an  advance  of 
4.-".  3d.  per  ton  on  last  year's  prices  has  been  accepted  by  the 
Council's  contractors. 

Straits  Settlements.— A  contract  for  the  electric 
lighting  of  Jihore  B*hru  township  was  concluded  in  1914  with 
the  Central  Engine  Works,  Ltd.  The  scheme  provides  for  the 
efE'ient  lighting  and  supply  of  power  to  the  public  roads  and 
Government  buildings  and  institutions  within  the  town  as  well  as 
to  His  H  ghness  the  Suit  n's  residence  at  Pa-ir  Planggi,  fome 
2i  miles  distant  from  the  power  ttation.  A  DC.  fupply  will  be 
given  frc  m  two  150-KW  Westinghou-e  generators  coupled  to  two 
225-H  P.  Wentinghiiuse  vertical  tandem  gan  engines  Distribution 
will  be  on  the  three-wire  sys'em  at  500-250  volts  over,  approxi- 
mately, 15  miles  of  streets,  with  all  nicessary  connections  to 
Government  tiuildings,  shopn,  &!.  The  capital  expcLditure  under 
the  contract  for  installation  is  §204  100,  and  the  contractors  are 
farther  required  to  maintain  the  plant  and  supply  power  at  fixed 
rates  for  a  period  of  three  years  from  the  completion  of  the  instal- 
lation— Eastern  Engineering. 

Sutton.—  Street  Lighting. — The  U.D.C.  has  accepted 

the  offer  of  the  E  L.  Co.  to  reduce  the  candle-power  of  the  public 
lamps  during  the  war  by  50  per  cent.,  and  the  account  by  25  per 
cent.,  on  condition  that  after  the  lighting  restrictions  are  removed 
the  company  have  the  same  period  on  full  and  normal  conditions 
added  to  its  contract. 

Tasmania. — The  Hobart  Gas  Co.  has  confirmed  an 
agreement  for  the  sale  to  the  hydroelectric  department  nf  the 
State,  of  all  its  electrical  plant,  machineiy,  and  contracts,  for 
£10S,000.— Tenders. 

AVimbledon. — The  T.C.  has  decided  not  to  extend 
the  peri.d  of  the  agreement  with  the  Fixed  Price  Light  Co., 
whose  operations  have  been  curtailed  during  the  period  of  the  war. 
The  agreement  runs  until  the  year  1922. 

^  iffan.— Loan  Sanction. — The  L.G.B.  has  sanctioned 
the  boirowing  of  £6,700  for  new  boilers  at  the  electricity  works. 

Wolvei'Iiampton. — The  T.C.  has  been  notified  that  the 

L.G.B.  is  not  prepared  to  sanction  a  loan  of  £5,000  for  ex(,enditare 
on  oroiiiaiy  mains  extensions,  but  has  no  objection  to  the  proposed 
expenditure  of  £1.365  to  afford  a  supply  of  electricity  to  certain 
firms  engaged  on  Government  work. 


TRAMWAY  and  RAILWAY  NOTES. 


Aberdeen. — P.A.Y.E.  System. — The  Tramways  Com- 
mit te  has  drt'  ided  not  to  r- op  n  the  question  of  the  "  pay  a»-you- 
enter "  system,  and  also  that  the  pret-ent  is  not  an  appropriate 
time  for  incur>i  g  any  expenditure  in  hiving  the  s'airs  and  plat- 
forms on  the  P  A.Y.E  cars  restored  to  thtir  original  shape. 

Blackburn. — Women   Conductors.  -  The  Corporation 

has  decided  to  toUow  the  lead  of  ottier  towns  and  secure  female 
condnctors  for  the  cars;  up  to  Satu-day  last,  nearl>  200 applioations 
had  been  received  for  these  positions. 

lllack|iool.— Contract  Tickets.— The  T.C,  after   a 

long  diBcups  on,  has  referred  back  to  the  Tramway  Coaimiitee  the 
propisnl  to  ioorcase  the  price  of  tramway  oontrKot  tick-  ts  with  a 
re  ^ommendaMon  that  fentional  confraots  be  provided  at  a  reason- 
able rate. —  Mamhesler  Erening  yens. 

Dundee. — War    Wac.i.s. — The   Tramways    Committee 

has  conridered  an  application  for  a  39  advance  from  the  motormen 
and  ronductors  It  wa'<  decided  to  defer  the  question  for  two 
months,  until  after  the  reoruiiiug  canvass.  It  was  s'ated  that  there 
were  still  a  large  number  of  men  of  military  ago  in  the  service, 
and  in  view  of  probable  enlistments  it  might  be  neoessary  to 
introduce  women  oonductora. 

Edinbunrh.- War      Wages.- The     whole    of      the 

empl")<i<  of  the  Edinburgh  and  District  Tramway  Co.  have 
received  an  additi  m  to  their  wages  of  2s.  psr  week.  Over  1,000 
men  and  women  will  hcniflf.  by  this  increase.  Certain  conoessiona 
in  referen'ie  to  holidays  have  alsi  he  n  made.  The  inon-ases 
r»'pr>  sent  an  addition  to  the  yearly  expenditure  of  the  company  of 
about  £5,500. 

(Coi^imfd  nn  page  .■>9B.) 
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SHANGHAI    ELECTRICITY    WORKS. 


OaVE   of   the    most   prosperous   and   progressive   electricity 
supply  undertakings  in  the  Far  Hast  is  that  of  the  city  of 
Shanghai.      The   munidpality  of   this   famous   port  is  of 
International   composition,  with    a   predominating    IJritish 
element,   and   the   business   men   who   conduct   its   aflfaiis 
are  fully   alive  to   the   advantages  of   a  cheap   supply  of 
electrical  energy  : 
they   are  also  aware 
that  the  business  is 
of    a   highly  techni- 
cal    character,    and 
therefore  they  wisely 
give  a  fiee  hand  to 
their    electrical    en- 
gineer, Mr.  T.  H.  U. 
Aldridge,    M.I.E.E., 
JI.I.irech.E.,  to  carry 
on    the    undertaking 
on    sound   and    pro- 
gressive lines,  with  a 
keen  eye  to  the  future 
rei  [uirements  of    the 


district    and   to   the 
never-ending  im- 
provements  in   generating   plant.      Hence   it   is  that  the 
works  and  mains  have  been  planned  and  installed  on  the 
most  up-to-date  principles,  and  constant  progress  is  being 
made  in  the  direction  of  economy  and  low  prices. 

The  "  old  "  power  station  is  situated  in  Fearon  Road, 
but  supply  was  commenced  as  far  back  as  1882  in  a  still 
older  station.     Fearon  Road  station  was  completed  in  is;) 7, 


RivEBsiDE  Power  Station 


induced-draught  fans.  The  reciprocating  engines  are  of 
the  I'>iush  and  Ferranti  types,  coupled  to  single-phase 
alternators,  and  Belliss-Peebles  d.c.  traction  dynamos. 
Parsons  and  Willans  turbines,  coupled  to  I'eebles  alter- 
nators, and  two  Howden-Siemens  mixed-pressure  turbo- 
generators form   the  later  additions  to  the  generating  plant, 

which  has  an  aggre- 
gate capacity  of  G,0o(> 
K\v.  (see  fig.  on  page 
J  593).     There  is  also 

a  Chloride  storage 
battery.  Motor- 
generators  provide  a 
link  between  the  A.c. 
and  D.c.  systems.  The 
"  new  "  station,  at 
Riverside,  was  com- 
pleted and  opened  in 
April,  l'.il3.  It  now 
contains  generating 
plant  of  14,000  kw. 
capacity,     consisting 


of     two     2,000-Kw. 

turbo-alternators  and 
two  of  ;j,000  Kw.,  the  former  running  at  l.-'iOO  r.p.m. 
and  the  latter  at  3,000.  l5oth  stations  are  at  present 
used  as  generating  stations,  but  eventually — in  three  or 
four  years'  time — the  old  station  will  be  shut  down,  so  far 
as  generating  plant  is  concerned,  and  will  be  converted 
into  a  distributing  station  fed  from  the  new  main  station. 
With  this  end  in   view,  in   addition  to  the  ordinary   de- 


RivERsiDE  Power  Station  :  2,000- kw.  Turbo-Altebnatoes  and  Switch  Galleries. 


but  now  contains  nothing  of  the  original  plant  therein 
installed.  The  oldest  plant  there  was  put  in  during  1004, 
and  the  latest  sets  in  1011.  The  boilers  (page  592)  are  all  of 
the   B.  &  \y.  marine  type,  with   chain-grate  stokers  and 


preciation  of  7  per  cent,  per  annum  on  the  generating 
plant,  the  cost  of  the  old  station  is  being  written  down 
by  annual  sums  which  will  completely  wipe  out  the  capital 
in  five  years  more.     There  is  here  a  striking  example  of 

E 


692 


THE    ELECTRICAL    REVIEW.   [Voi.77.  no.  i.-.iho,  xovKMBEKr,,  1915. 


wise  financial  policy,  which  ought  to  receive  the  close  atten- 
tion of  municipal  authorities  at  home,  though  we  fear  that 
some  of  them  are  too  prone  to  relieving  the  rates  of  to-day 
to  give  due  thought  to  the  pressing  needs  of  the  imme- 
diate future. 

The   system  was    originally    entirely   single-phase,    the 
supply  being  given  at  2,100  volts  ;  the  growing  demand  for 


plant  had  to  be  run  in  parallel  under  these  conditions,  no 
instance  ever  occurred  of  a  machine  falling  out  of  step,  nor 
was  there  any  trouble  from  heavy  circulating  currents 
between  the  generators,  the  plant  running  remarkably  well. 
The  two-phase  system  of  generation  at  the  old  station  was 
adopted  merely  as  a  means  to  an  end  :  no  consumers  were 
ever  supplied  with  two-phase  current,  the  system  beyond  the 
switchgear  being  either  single-phase,  or  three-phase  with 
four  wires.  In  the  important  parts  of  the  town  where  both 
lighting  and  power  are  called  for,  the  system  is  being 
gradually  changed  over  to  three-phase  only.  Power  is 
supplied  at  350  volts  across  phases,  and  lighting  at  200 
volts  between  phases  and  neutral,  the  neutral  being  earthed. 
The  high-pressure  switchgear  throughout  the  system  is  of 
the  oil-break  type,  of  various  makes,  including  British  Westing- 


RlVEBSIDE  POWEK  STATION  :   B.   &   W.   BOILEES,    AND   COAL  CONVEYER  AND   ASH   CHDTES   IN    BASEMENT. 


power,  however,  rendered  it  necessary  to  adopt  the  three- 
phase  system,  and  for  this  purpose  two  of  the  turbo- 
alternators  were  re-wound  as  two-phase  machines,  and  two 
additional  mixed-pressure  turbo-generators  of  the  two- 
phase  type  were  in- 
stalled at  the  Fearon 
Road  station.  The  reason 
for  adopting  the  two- 
phase  system  was  that 
the  existing  switchgear 
could  thus  be  utilised 
at  a  low  cost.  Three 
pairs  of  Scott-connected 
transformers  were  put 
down,  converting  the 
supply  from  two-phase 
at  2,100  volts  to  three- 
phase  at  (i,000  volts. 
The  necessity  for  adopt- 
ing the  higher  pressure 
arose  from  the  fiu-t  that 
the  area  of  supply  was 
being  considerably  ex- 
tended, and  as  the  new 
lliverside  station  was  to 
work  at  (i,(;O0  volts, 
this  arrangement  enabled 
the  authorities  to  com- 
mence tlic  supply  of 
three-pliasc  current  for 
power  at  the  proper  volt- 
iige  two  or  three  years 
before  tlie  new  station 
was  ready.  It  also  pro- 
vided a  (xjnvenient  inter- 
connecting link  between 
the  two  stations  during 
the    transition     period. 

Eventually  new  switchgear  will  lie  installed,  and  the  2,100- 
volt  service  will  be  abolished  altogether. 

Although  a  variety  of  reciprocating  and  turbine-driven 


house,  British  Thomson-Houston  and  Ferranti ;  remote  control 
has  been  adopted,  and  some  of  the  switchgear  thus  operated 
has  been  in  use  for  ten  years.  Automatic  circuit-breakers 
are  used,  to  the  total  exclusion  of  fuses.     When  running, 


Fkaiion  Road  ."Station  ;  U.  A:  \V.  Mauine-tvi'e  Hoilebs. 


the  generators  are  coupled  directly  to  the  bus-bars  ;  reverse- 
(Uirrent  relays  were  installed,  but  tliey  are  apt  to  act  at  the 
wrong  time,  and  are,  therefore,  not  used. 
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The  Chloride  storage  battery,  of  1,000  ampere-hours 
rapacity,  is  installed  in  connection  with  the  traction  supply, 
floating  on  the  bus-bars.  Direct-current  overhead  mains 
are  run  through  the  central  district  for  operating  lifts,  of 
which  there  are  over  liiO  connc'ted  with  the  mains, 
there  being  many  high  buildings.  Direct  current  is 
supplied  for  no  other  purpose,  except  traction,  all  other 
requirements  being  met  with  alternating  current. 
i;In  designing  the  new  Riverside  station,  no  attempt  has 
been  made  to  create  an  ornamental 
monument  to  municipal  trading ;  the 
building  is  regarded  merely  as  a  covering 
for  the  plant,  and  consists  of  a  steel 
framework  with  corrugated  iron  rools 
and  side  walls,  the  brickwork  being 
carried  up  only  (5  ft.  above  the  level 
of  the  turbine  floor.  Here,  again,  we 
may  draw  the  attention  of  municipal 
authorities  to  the  dictates  of  common 
sense,  as  exemplified  in  Shanghai.  The 
floors  are  of  steel  and  reinforced  con- 
crete throughout,  and  the  whole  of  the 
foundations  were  built  up  on  a  re- 
inforced concrete  raft,  not  more  than 
2  ft.  deep.  The  raft  is  divided  across 
the  centre  to  provide  against  uneven 
settlement.  The  chimneys  are  of  steel, 
and  are  provided  with  the  Prat  system  of 
induced  draught. 

There  ai'C   eight  Babcock  <t  Wilcox 
boilers,    four    capable    of     evaporating 
22,000  lb.  per  hour,  and  the  other  four 
28,000  lb.  each  ;  these  are  fitted  with 
inclined  chain-grate  stokers,  with  which 
a  low  grade  of  fuel  can  be  burnt.     A 
Green  economiser  is  provided   for  each 
pair  of  boilers.    Feed  water  is  dealt  with 
by  a  Clarke-Chapman  steam-driven  reciprocating  pump,  and 
two  motor-driven   Rees-Roturbo  pumps.     The   boilers  are 
fitted  with  internal  superheaters  ;  the  normal  steam  pressure 
is  200  lb.  per  sq.  in.,  and  the  steam  is  superheated  about 
150'  F. 

Coal   is   stored  over  the  boilers  in    bunkers  capable  of 
holding  900  tons,  and  provided  with  shoots  to  the  stoke- 


into  the  bunkers  in  the  usual  way.  An  auxiliary  storage 
bunker  outside  the  station  has  a  capacity  of  1,000  tons, 
•lapanese  and  (Chinese  dust  coal  is  used — mostly  the  former. 

The  hot  well  is  fixed  overhead  in  the  boiler  house,  so  that 
the  pumps  are  always  Hooded  ;  an  additional  storage  tank 
is  provided  inside  the  station. 

The  circulating  water  for  the  condensers  is  taken  from 
pumps  installed  in  a  special  pump  house  built  on  the  river's 
edge.     The  pump  house  is  built  entirely  of  reinforced  con- 


Inteeioe  of  Fearon  Road  Station. 


hole.  The  coal  is  weighed  with  an  Avery  automatic  weigher 
as  it  comes  out  of  the  barges  on  the  river,  a  jib  crane  and 
grab  being  used  to  Uft  it  into  the  hopper  of  the  weigher  ; 
thence  it  passes  into  the  filler,  and  is  carried  by  conveyors 


Tdebo-Alteenatobs  in  Rivebside  Powee  Station. 

Crete,  the  bottom  of  the  building  being  at  a  level  about  20  ft. 
below  the  basement  of  the  turbine  room.     The  circulating 
pumps,  three  in  number,  are  of  the  vertical  shaft  centrifugal 
type,  made  by  Messrs.  W.  H.  Allen,   Sons  &  Co.,  Ltd.,  of 
Bedford,  and  are  below  water  level,  so  that  they  are  always 
primed.     Each  of  the  pumps  is  driven  by  a  vertical  motor  at 
the  top  of  the  pump  house  of  120  h.f.,  made  by  the  Lanca- 
shire    Dynamo    and 
Motor  Co.,  Ltd.     Two 
smaller  pumps  are  used 
to  supply  water  to  the 
feed-water  tank  and  for 
i,'eneral  use  in  the  sta- 
tion. The  river  water  is 
pure,  but  very  muddy, 
aud   therefore  a  Boby 
filter   is   provided    for 
dealing  with  it  before 
it    enters   the   storage 
tank.      Lea   recorders 
are  installed  for  measur- 
ing  the  water   passed 
through  each  turbine, 
and  also  the  combined 
consumption     of     the 
whole  station. 

The  generating  plant 
in  the  Riverside  station 
at   present   consists  of 
two  three-phase  turbo- 
alternators,  each  rated 
at  2,000  K\v.,  or  2,500 
ic.v.A.,  and  two  5.000- 
KW.    or     (;,250-K.v.A. 
sets  of  the  same  make ; 
the  steam  consumption 
at  full  load  is  14-9  lb. 
per   KW.-honr   for  the 
smaller  and  13  lb.  for 
the    I  larger    machines.     The   air  pumps   are    of    the    re- 
ciprocating type,  motor-driven    on    the    smaller  sets,   and 
of  the  I  rotary   type,   steam-turbine-driven,  on    the    larger 
sets. 
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A  Tirrill  iv^jxulator  is  used  to  control  the  voltage  of  the 
whole  of  the  generators. 

The  extra-high-pressure  switchgear  is  of  the  British 
Westinghouse  Co.'s  make,  each  switch  being  contained  in  a 


Remote-contbol  Operatikg  Switchboard  at  Feabos  Road  Station 


separate  brick  and  concrete  cubicle.  Duplicate  sets  of  bus- 
bars are  provided,  on  either  side  of  an  alley-way  about  4  ft. 
wide.  All  the  switchgear  is  installed  in  a  separate  switch 
gallery  on  the  same  level 
as  the  floor  of  the  tur- 
bine room.  The  two 
Ti.OOO-KW.  machines  are 
controlled  by  electrically- 
operated  remote-control 
iieyrolle  ironclad  switch- 
gear.  On  the  same  floor 
are  two  r)00-KU .  trans- 
formers, which  supply 
low-pressure  current  for 
use  in  the  station.  The 
remote-control  board  is 
mounted  on  the  second 
floor  of  the  switch 
gallei-y  ;  from  this  board 
all  the  high -pressure 
switches  are  controlled, 
as  well  as  the  governors 
of  the  turbines.  The 
low-pressure  switches  for 
all  the  station  auxili- 
aries are  also  mouiitiil 
on  this  floor  ;  they  arc 
of  the  British  Westing- 
house  Co.'s  mining  typo, 
with  automatic  o\erload 
and  no-volt  releases. 

The  distribution  d'S- 
tricts  are  normally 
divided,  connecting  links 
being  used  only  during 
repair  work  or  when  any 
8f)e(:ial  reason  arises  for 
intereoiinectioii.  All  low- 
pressure  distribution, 
both  single  and  three- 
phase,  is  on  the  over- 
head system — three-wire 
for  the  single-phase  and 
four-wire  for  the  three- 
phase.   The  single-phafle 

high-tension  feeders  are  all  ovcriiend  and  at  2,1(10  volts. 
The  three-phase  feeders  nt  ('.,0u()  volts  are  laid  under- 
ground except  in  country  districts,  where  they  are  overhead. 


The  first  lH  miles  of    6,(100-volt  underground' cable  was 
three-core  paper-insulated  and  lead-covered,  laid  in  earthen- 
ware troughing  filled  in  solid  with  bitumen.     These  cables 
were  laid  in  rjl2,  but  since  then  all  underground  cables 
have   been   steel    armoured    and    laid 
direct  in  the  ground,  with  lengths  of 
wooden  planking  as    a    guard  against 
mechanical  injury  from  picks,  &c. 

Practically  all  the  high -pressure 
mains,  with  the  exception  of  those  noted, 
are  underground.  It  is  interesting  to 
remark  that  Mr.  Aldridge's  experience 
during  12  years  with  overhead  cables 
in  Shanghai  has  hardly  made  him 
acquainted  with  a  single  fallen  wire. 
Even  his  6,ii00-volt  mains  are  of  bare 
copper  run  alongside  of  the  highways, 
and  no  cradles  or  guard  wires  are  used. 
Where  telephone  wires  cross  the  high- 
pressure  lines  the  former  are  provided 
with  a  continuous  insulating  cover,  and 
where  the  feeders  cross  the  tramways 
the  former  are  similarly  insulated  ; 
this  is  much  simpler  than  to  use  guard 
wires,  and  is.  moreover,  considered 
safer.  Power  is  supplied  to  the  tram- 
ways, but  these  are  under  a  separate 
management. 

Incidentally  we  may  point  out  that 
whereas  the  cost  of  house  services  in 
this  country  averages  some  £3  or  £4, 
in  Shanghai  it  works  out  at  10s.  to 
12s.  from  the  overhead  mains — a  most  important  considera- 
tion in  the  case  of  small  consumers,  of  whom  there  are  many. 
Electricity  is  very  largely  used  by  the  native  Chinese,  even 


Interior  ok  Pump  House  at  Ki\eii8iiik, 


in  the  poorer  classes,  and  nearly  1 .000  new  service  connec- 
tions were  made  in  19 II,  bringing  the  total  up  to  15,000. 
(7*0  lie  coii/inu(yl.)i 
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TRAMWAY  and  RAILWAY  NOTES.         TELEGRAPH  and  TELLPHO^E  NOTES. 


(ConHmiei  from  pags  590) 

Continental.  —  Switzerland.  —  The   St.   Gothard 

Railway — The  principal  questii'n  which  was  (iiBiU'Sid  at  the 
reomt  mei-tiDp  of  the  Staodinp  Committee  of  the  Ariminietrative 
Conncil  of  the  Swiss  State  R»ilway9  related  to  the  tBtimates  for 
construction  and  wcrkingr  in  1916  locludtd  in  the  esimatfs  was 
a  8om  of  £120,000,  which  is  pr  jectfd  txpenditare  for  the  intro- 
duction of  electric  trac'ion  on  the  Erstfeld-BtUirz  )ra  atction.  If 
this  amount  is  not  large  in  comparison  wiih  the  total  estimated 
expenditure  of  £1,540  000,  it  yet  shows  that  the  wi  rks  are  to  be 
oontinufd  without  interrnption.  The  programme  provides  for  the 
allocation  of  still  larger  sums  for  electrical  construction  in  future 
years,  no  that  the  completion  of  the  entire  length  is  expected  to  be 
effected  by  1920. 

Eccles.— With  the  prospect  of  a  further  decrease  in 
the  ftaff  of  the  tramways  and  th«  necessity  fnreconomisi'  g  in  the 
use  of  electrii  al  energy,  the  ad'  i^aMlity  of  a  fu-tHer  ri-duition  in 
the  cervice,  par'icnla'ly  late  at  i  ight,  is  under  ccnsideration. 

Halifax. — Fkmale  Labour. — The  Tramways  C>mraittee 

has  been  empowered  to  employ  female  lahinr  on  the  tramwuy-.  to 
replare  the  BO  men  who  have  j  >ined  tie  F.jrces,  and  alsi  to  a-sist 
in  filling  vacancies  which  it  is  expected  will  arise  during  the 
coming  winter.  Up  to  the  present  over  120  women  have  a-ked  to 
be  instructed  in  the  duties,  and  from  these  vacancies  will  be  filled 
as  and  when  required. 

Huddersfield.  — Half-yearly  Report. — The  Tram- 
ways Manaaers'  Report  on  the  wurking  of  the  tramways  during 
the  past  half  year  hhows  that  the  income  am  unted  to  £75.086 
(12'8J.  per  car  mile),  as  against  £(14, 78-1  (ir3.Sd  per  car  milr)  in 
the  corresponding  period  of  1914,  whilst  the  expenditure  totalled 
to  £41.448,  as  against  £34,371  in  1914.  leaving  a  gross  surolns  of 
£33,«38  as  connpared  with  the  1914  fierure  of  £30,413.  The  net 
sarplns  was  £10,428,  as  against  £10,677  for  the  six  months  ended 
September  30th,  1914. 

Ilford.— Fumalr  Labour. — The  Conncil,  on  the  re- 
commendation of  the  Tramways  Cumtnittee,  has  decided  to  employ 
women  conductors,  who  are  to  receive  the  saoie  pey  as  men. 

Japan. — The  final  plans  for  the  construction  of  a  Govern- 
ment railway  line  from  Tokyo  to  Ki'e,  cutting  iff  the  haul  over 
the  Hakone  Mountains  by  boring  a  tunnel  through  the  mountair  s 
near  Atomi,  were  adopted  during  1914.  It  is  intended  to  ufe 
el-otric  power  f^r  hauling  through  the  tunnel.  The  year  1914 
witnessed  the  completion  of  the  lipng-expected  elt  ctric  line  between 
Yokohama  and  Tokyo.  tJufortunately,  the  engineer  having  the 
work  in  charge  decided  to  a'ter  the  plans  submitted  by  the  foreign 
experts  called  into  consnltation,  hoping  to  effect  a  saving  in  the  cost 
of  the  line.  The  overhead  contact  wire  for  cartying  the  current 
was,  in  the  original  plan,  to  have  been  welded  to  thp  fupporting 
carriers.  The  plan  adopted  provided  for  the  support  of  the  wire  by 
meins  of  a  hook  not  oloted.  As  a  remit,  whm  the  line  was 
opened,  the  passage  of  a  train  would  elevate  the  wires  so  that  they 
slipped  off  the  hocks  The  const  quent  conf  union  tied  up  the  line 
for  more  than  four  months.  The  line  is  now  (Juh,  lyi.o)  in 
operation,  aiid  is  proving  very  successful. —  Eastern  Knginerrixg. 

Leeds. — Women  (Conductors. — After  having  undergone 

special  training,  26  women  c  ndu^tors  began  their  service  on  the 
cars  last  week.  Between  500  and  tiOo  appliratiors  have  b.en  made 
by  wf  men  for  employment,  and  75  of  them  are  at  present  receiving 
ii  s' ruction  prepaiato'y  to  filling  the  vacancies. 

Sta'j'bridg'e. — Female  Labour.— The  Joint  Board  has 
authori-ed  the  appointment  of  women  car  conductors  and  women 
shed  workers. 

The  Board  has  decided  to  grant  all  men  of  military  age  permis- 
sion to  enlist,  on  the  understanding  that  no  financial  grant  is  njsde 
1 1  them.  E  npli.j^.  who  were  in  ibe  service  of  the  Board  prior  to 
the  war  will  hav.-  their  places  kept  open. 

Stoke-on-Trent.  —  Tramway    Lease.  —  The    Special 

Comojiit-e  of  ihn  C  uocil  appninied  to  de»'  wi  h  th'  qne  tion  of 
the  gngg' sted  aer  emont  with  the  P  itt' ties  E  e  ^trio  Tra  tion  Co., 
regarding  a  new  lease  by  the  Corpoiati  in  to  the  (ompany,  pro- 
poed  cirtain  modifications,  the  most  importunt  being  'hat  the 
new  1  aie  should  exfiire  in  1932  its^ead  of  1940  ;  that  a  clsupe  be 
inserted  referving  to  the  Coiporat'on  the  power  to  require  the 
company  to  put  into  operwtion  ^i  sages  over  the  whf'.e  or  pvrt 
of  the  tramway  system  ;  and  that  if  during  the  cm'inuance  of  the 
agreement  it  became  necet-sary  to  install  plan*  for  the  get  eration 
of  anv  further  electrical  energy  for  the  pu  pofe  "f  the  uridertfkirg, 
the  electrical  energy  i-houM  be  ti'ken  from  the  Corporation  upon 
terms  to  be  agreed.  The  company  state  that  tie  atEendmenta  to 
the  agreement  were  so  many  and  so  serious  ttiat  it  was  imposfible 
to  carry  out  the  proposals  for  improving  the  system,  and  suggested 
a  conferencB  be' ween  representatives  of  the  Corporation  and 
company.  The  Council  has  therefore  decided  to  defer  the  matter, 
the  queotion  of  a  conference  being  in  abejance. — Birvdngham 
Daily  Post. 

Wharfedalc. — Railless  Traction. — A  further  stage  in 

the  Ofiening  up  of  Wharfedale  by  railles*  trolley  vehicles  h«a  been 
reached  by  the  oomp'etion  of  the  Goiseley  and  Hurley -in- Wharfe- 
dale  section,  over  which  a  trial  run  has  been  made.  The  route  ia 
now  open  to  the  pnbUo. 


.4r<!;entina. — A  concession   has  been  granted  to  Mr.  C. 

Eldiioge.  repr«Benting  the  Federal  Holf<ing  Co  ,  of  New  York,  for 
the  eriction  near  Buenos  Ayres  of  a  hiirbpower  wiriltsx  rtatiun, 
to  connmuuicate  with  a  correi-ponding  station  to  be  erected  near 
New  Y  rk.  in  the  Ponlsen  system.  The  woik  is  to  be  com^ileted 
within  21  months. 

Ilecoi'din;::  Wireless  8i<>'nal$. — According  to  the  Elec- 
trical K-i'i.primi'uter^  of  New  Yo'k,  the  reason  why  the  G  ivern- 
meut  took  poscetsion  of  the  Gei man  wireless  station  at  Siyville 
was  that  acontinuoDS  record  of  the  figniils  sent  out  from  Sayville 
was  made  by  Mr.  C.  E.  Apgar,  of  Westheld,  New  .lersey,  and  wag 
regularly  forwaided  to  the  Chief  of  the  Secret  Service  Bunau.  It 
is  stated  that  Mr.  Apgar  had  <  evelop  d  amplifting  apparatus  which 
enabled  h  m  io  secure  absolutely  faithful  leoirds  of  the  witelets 
signals  on  phonographic  wax  cy  ii.dere  ;  it  was  found  that  aecrtt 
messages,  in  code  and  otherwite,  were  sent  aloi  g  with  regular 
messag.  s  which  had  been  duly  censon  d.  Details  of  the  method  of 
amplifioat'on  are  lackii  g,  beyond  the  a  atement  th»t  the  AoOion 
detectiir  is  used 'in  cOLJauction  with  the  peifeuted  Armttrong 
circuits." 

S|ia)U. — A    telephonic   network    is    projected    for    the 

prvmce  of  Hi  coya,  by  an  arra"t;ement  between  the  Provncial 
D  putation  and  the  State,  the  1  ical  muLioipil  authoii-.iee  b-ing 
invitd  to  co-operate.  The  DeijUtation  i;-  prepared  to  advance 
250  I  00  pesetas  towards  the  cost,  if  the  installation  is  made  with 
Copper  and  iron  wire.  The  principal  atatiou  of  the  network 
is  to  be  located  at  Bilhao,  with  subexchang'S  at  Guernica, 
Durango,  Plencia,  Mitavalles,  &c.,  to  serve  the  lu  al  populations. 

Wireless  on   Board  Ship.— It   is  reported   that  the 

Standard  Oil  C  • ,  of  New  Jersey,  has  placed  a  contract  with  the 
American  Marconi  Co.  for  the  substitution  of  the  Marconi  system 
foi  the  Telefnnken  system  on  22  of  its  ships. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 
Aberdeen. — November  25th.    G  N.  of  Scotland  Railway 

Co.     S  X  or  twelve  months'  fup.ly  of  tele  rar  h   mate'ial      Foima 
of  tender  from  the  Stores  Superintendent  8  '  Guildf.ird  Street. 

Australia.  —  December  7th.  P.M.G.'s  Department 
(various  States).  Non-encrusting  zincs,  carbon  and  manganese 
powder,  manganese  chloride,  chloride  of  ammonia  porous  pots 
(2  in.)  outer  jars  for  cell',  carbon  b'ocks.  resistance  boxes  of  5,000 
ohms,  &n.     See  ''  Official  Notices"  Ooti  ber  15tt>. 

Decembei  20t,h.  P.M  G.'s  Department,  N.S.W.  4,250  telephones 
(Scedule  464). 

January  5th,  1916.  P.M.G 's  Department,  Queensland.  Copper 
wire  and  accessories  (Sihedule  356).  January  26 ,h. — Telephone 
instruments  (Scher^u  e  3-14). 

January  19th,  1916.  PMG.'s  Department,  S.Australia.  One 
common  multiple  switchbuard.  Telephone  Exchange,  Acelaide 
(Schedule  4115). 

GoULBUKN.  —  December  15th.  Council.  One  200  KW.  direot- 
coupl'd  generatirg  set,  gas  or  steam  driven.  Spp' ifi,  ation,  lOs., 
frm  t  e  Li^c-l  Givernnnent  A"sociation,  103  4,  Queen  Victoria 
MarketH   S  dney,  or  the  Town  Clerk. 

feyDNhT  — December  6ih.  '  Mm  icipal  Council.  33,00n-volt  out- 
door tian-fi.rmera  ani  ewib  bg.ar.  Specifications  (los  6d.)  from 
E  ectri.   Light  D  p«rtment.  Ti.wn  Hill. 

N  vemtier  22nrt.  C'y  rouncil.  Pable-testing  outfit.  Electric 
Li.  htini;  Dei  ar  mei.t.  T  wn  Hall  (10.-.  6d.). 

December  20th  Metropolitan  Board  (f  Water  Sopp'y  and 
Sewerage  Tbr  e  ce  t'ilui^al  i^iomps  and  electric  motors,  eich  to 
pnmp  e.SOOgallors  per  minute,  and  one  to  pump  15,100  gallons 
per  minute,  together  with  hwitci  h"»rds,  starte  a.  &c ,  for  the 
pumping  station  at  Marrickv  1  e.  N  S.W.  Deposit  £10  Tenders 
to  the  Board,  a'  341    P;t'  Street.  Svdney,  N.J'.W.* 

January  I2ih  1916.  N  S.W.  Ba  Iwa)  «no  Tramway  Departmect. 
Two  water-tube  builers  &e.,  for  ihe  Z.ra  .Street  p.  wer  honoe, 
Ntw  astle.     See  iesoe  of  Oototer  8'h  for  further  part  culars. 

January  Slst,  1916.  Three  ebctricaTy-oierated  rail»a>  freight- 
car  transf^-rers  tor  Jones  B  ly  wharfage,  Pyrmc  nt.  Pxrticnlais 
from  Eogineer-inChief  if  the  Harbour  Tru-t,  Circular  Quay. 

Melbouknk — December  14th.  DejjutyPMG.  E  even  sectionB 
of  a  laiiip-ei.!nalling  trunk-line  >  wi'>  htioard.  and  O'her  mate'ial 
neceesary  for  increasing  the  equpment  of  Melbourne  trunk 
excbai  ge  from  108  to  240  lines      Schedule  1.207.* 

Dec.mber  14th.  P.M.G  For  delivery  in  all  States,  18  670 
commoi  -battp'y  wall  pattern  telephones,  manufactured  in  Australia, 
Sjhed.  No.  1  264  Tenders  wll  also  be  con^idered  for  instruments 
manufactured  in  countries  other  than  Australia. 

January  6tb,  1916.  Installation  of  antomatic  sprinklera  and 
thermostats  at  J'dimont  oar-shed.  Chief  Storekeeper,  RaUwsy 
OflBces,  Spencer  Street.  M-lbonrne. 

Pebth. — D-'cember  8':h.  294  accumulators,  and  power  board 
complete,  for  P.M  G.'e  Dpt.    See  '  Official  Notices"  October  8th. 

Barrow-in-Furuess.  —  November    8th.      Corpration. 

Installation  of  .lectiic  Ight  at  tt^e  Victoria  Schools,  Oxford  Sueet 
Specifications  from  the  Borough  Electrical  Engineer. 
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Bradford,  —  November  13th.  Corporation.  Twelve 
moDtht-'  8upi  ly  of  lamp  fiuinee,  ineulatiDfr  material  and  tramway 
Bti  reB  for  the  Tramways  Committee.  Spcc.fieations  from  the 
Tramway  Offices,  7,  Hall  Ings. 

Cliatliaiu.  —  November  24th.  T  C.  Twelve  months' 
supply  of  incandescent  electric  Umps.  Specifloations  from  the 
Bjroug-h  Surveyor's  office.  Town  Hall. 

Dublin.— November  15th.  Twelve  months'  supply  of 
Btore-i  for  Dublin  tJuited  Tramways  Co.  See  "Official  Noiices" 
October  29th. 


FORTHCOMING    EVENTS. 


Enniskillen.  — December  Ist.  Sligo,  Leitrim  and 
Northern  Cjuntics  Railway  Co.  Twelve  months"  supply  of  tele- 
grraph  materials.  Forms  of  tender  from  Mr.  J.  Duff,  Secretary's 
office. 

London.  —  November  8th.  H.M.  Commissioners  of 
Works.  Cord-frrip  electric  lampholdere.  Controller  of  Supplies, 
18,  Queen  Anne's  Gate,  S.W. 

Manchester.— November  16th.  Tramways  Committee, 
(o)  steel  girdfr  tramway  rails;  (A)  permanent  -way  special  tiaok 
work  :  (o)  permanent-way  points,  tongues  and  orossinss.  Specifl- 
oations, &(;.  (one  guinea  each,  returnable),  from  Mr.  J.  M.  McElroy, 
General  Manager. 

Xew  Zealand.  —  Napier. — November  9th.  Borough 
Council.  T>vo  gas  engines,  two  DC.  electric  generators,  two 
switchboard  panels,  cables,  spares,  and  other  appiratu?.  Deposit 
£100  ;  local  representation.* 

Spain. — November  1.5th.  The  municipal  authorities  of 
Casinos  (Province  of  Valencia)  are  inviting  tenders  for  the  conces- 
sion for  the  electric  lighting  of  the  town  daring  a  period  of  four 
and  a  half  years. 

St.  Helens. — November  17th.  Erection  of  engine  house 
and  other  worki  at  Cropper's  Hill  power  station.  Particulars 
from  Mr.  E.  M.  HoUingsworth,  Borough  Electrical  Engineer  (£1  Is. 
returnable). 

Warrino'ton.- November  16th.  Supply  of  e.h.t.  cable, 
for  the  Tramways  Committee.     See  "  Official  Notices  "  to-day. 

Specifications  for  the  items  marked  *  can  be  seen  at  the  Board 
of  Trade  Commercial  Intelligence  Branch  in  London. 


CLOSED. 
Australia. — The  following;  contracts  have  been  accepted  : 

CoinioNWEALTH   DEPARTMENT   OF  DEFENCE. 

Electric    lift,    Catherino    Hayes    Hospital,    Randwick,  £881— Standard 
Waygood  Hercules,  Ltd. 

Commonwealth  Departmrnt  of  the  t^Avr. 
IS-tan  cantilever  electric  crane,  (or  (Jommouwealcb  Dockyard,  Cockatjo 
Island,  £J,33l.-Fyvie  &  Siewart,  Ltd. 

Victorian  Railways  Department. 
Electric  lighting  material  fir  the  J  lim  ).  t  car-repair  shop,  two  pole 
ironclad  switches,  30  amperes,  £2  3'.  61  each;  ditto,  15  amperes, 
£i  Is.  3d.  each  ;  ditto,  60  amperes,  f  2  10s.  4d.  B»ch  :  three  p  lo  ditto, 
20  «mp.(res,  £3  33.  6J.  each  ;  pull-in  b  jxes,  £2  17s.  each.— Warburton, 
Franki,  Ltd. 

Phahrak  (Vio.)  Councii.. 
Carbon  lamps,  6Jd.  e«cb  :  m-tallic  flUmc^t  ditto.  Is.  Hd,  and  Is  fid.  each. 
—Edison  &  Swan  United  Electric  Lighi  Oo.,  Ltd.   '  — renders. 

Hampshire.— The  following  is  a  list  of    the    tenders 

received  tor  the  electrical  inatallation  required  at  the  Putk  Prewett 
A'<ylum,  near  Basing^toke,  to  be  executed  under  the  direction  of 
Messrs.  G.  T.  Hine  &  Pegg,  of  W.stminster,  arohitects  for  the 
Hampshire  Joint  Asylums  Visiting  Committee  : — 

R.  AlBc  ,v  Oong,  Newport,  Mon £22,855 

Bashleigh  Phpps  &  Co.,  London ..  22,398 

B.  J.  O-lliers.  Bii<h<on  22  012 

C.  Cooper  A  Co.,  Lon*1on .,  21,287 

Nuneaton  Kiectricai  Contracting  Co.,  Ltd..  Nuneaton  !l,C9a 

Strode  &  Co.,  London 90,496 

Cronnpt  n  iS  Co.    Ltd     Locdjn      ..  20422 

Toy  «  WinBlnw.  I,ond.  n       .  19,984 

Foote  A  Miino,  I;  d.,  London  19  066 

Main,  Egertun  i  Co.,  Ltd.,  Londna  18,860 

Rawlings  Brns,,  Loi  d->n  18    61 

W,  J.  Furso  &  Co  ,  Ltd.    Nottingh«in  18  419 

TjlerA  Fro.-man,  London  ..  iB.i^S 

Edmundnnn's  E'erti.iiy  Corporation.  Ltd.,  London  17,660 

J.  Uitvin  A  Co.,  Ltd..  Pouihamyton  17  568 

W.  Coatp.  ,1  Mons,  Holla,  t    ..  17.446 

Bancocit  A  Uixon,  Lr  ndon  -.  17124 

Cox-Wiilkors.  Lid,  Darl.nglon  16  461 

H.  J.  Cjit.h  A  Co..  L'd.,  Lond  )n  16  116 

National  Flprlr.c  Co.  stru'-tion  Co  ,  Ltd.,  London    .  .  16,88.1 

Hill,  Upton  &  Co.,  Oilurd (accepted)  16,489 

WImhIedon.— The  Hlectricity  Committee  of  the  U.G. 
reported  that  the  contractors  for  the  supply  of  ooal  to  the  elec- 
tricity works  had  been  in  communication  with  the  various  colliery 
companies  respeotinor  an  artjustment  of  the  prices  in  accordance 
with  the  Piice  of  C  lal  (Limitation)  Act,  1915,  and  have  received 
tho  following  replirg  :  — 

"  NaiUton  Colliery  Co.  are  unable  to  make  any  rednotion,  as  their 
present  contract  price*  contorm  with  the  Act." 

"  S.  L  'iceater  Co.  are  prepared  to  remit  a  sum  of  Bd.  per  ton  on 
the  present  contraot  price  at  the  pit." 

"  Kingabiiry  Colliery  are  pr-^pared  to  reduce  the  contract  price  of 
their  ooal  by  4d.  per  ton  on  the  nutty  alaok,  and  Is.  per  ton  on  the 
imall  nnt>." 

"Ibitook  Colliery,  Ltd..  are  prepared  to  redaoe  the  price  of  their 
coals  by  Is.  lOid.  per  ton." 


University  College.  London.— Friday,  November  6tb.  At  6  p.m.  Second 
L-^oure  .m    '  n.iect.-io  Hoatlng  and  Electric  Furnaces,"  by  Prof.  J.  A. 

Salford  Tecbnical   and  Engineering  Association  —'^a^urdav,   November 

ou     .?.'  "'"'l'-™-     At  Koyai  Technical  luotituto.  Peel  Park.    Membera' 
Bhort  Papers. 

Institution  of  Electrical  Engineers  (Scottish  Local  Sectlonj.-Tnesday, 

isoruu.bir  Sih.    At  207,  Biih   Bireol,  Glasgow.     Chanmaa's    Inaugural 
Aadress. 

(Yorkshire  Local  Sectionl.— Wedneidav.  November  10th.    At  7p  m. 
At  Hotel  Metr  pole,  Lecd-,.    Chairman's  Address  and  Smoking  Conceit. 
Greenock   Electrical  Society.— Friday,  November  12th.    At  7  45  p  m     At 
Temperance  Institute,  lU,  West  Stewart  Street.   Paper  on  "  Kinemat  jgrapb 
and  Kinemaculor,"  by  Mr.  P.  C.  Kerr. 

Manchester  Association  of  Engineers.— Saturday,  November  18th.  At 
U.and  Hotel.  Aytouo  Street.  Paper  on  "Science  and  Practice  in  En- 
gineering," by  Mr.  C.  E.  Stromeyer. 


NOTES. 

Eicess  Profits  Tax.— The  following  question  and  reply 
which  appear  in  the  Parliamentary  Proceedings  of  the  iiSth  ult. 
are  of  special  interest  to  all  electrical  supply  companies  :  — 

Qaestion  put  to  the  Chancellor  of  the  Exchtquer  by  Mr.  Grant : 
— ■■  If  commercial  companies,  which  exist  under  statutory  limita- 
tions in  regard  to  tenure  or  statutory  charges  and  prices,  will  be 
permitted,  under  the  F.nance  Bill,  to  submit  their  cases  to  the 
Commissioners  for  cont-ideration  in  regard  to  excess  profits  ,'  " 

Answer  :— "In  the  case  of  statutory  companies,  any  question  of 
the  adequacy  of  the  6  per  cent,  rate  of  return,  in  view  of  statutory 
limitations  as  to  period  or  conditions  of  tenure,  would  be  matters 
for  consideration  of  the  Board  of  Referees  under  Clause  3S," 

We  understand  that  the  Chancellor  of  the  Exchequer  recently 
received  a  deputation  representing  an  important  and  influential 
g-'oup  of  London  and  provincial  electric  supply  undertakings  on 
this  qaestion. 

Ensiiieerino;  laboiir  Disputes.— The  £'mi%  Standard 

states  that  an  important  agreement  for  the  purpote  of  avoiding 
disputes  hos  been  entered  into  between  the  Engi.  eering  Employers' 
National  Federation  and  the  National  Amalgamated  Union  of 
Labour.     Its  provisions  are  : — 

When  a  question  arises,  an  endeavour  shall  be  made  by  the  management 
ana  tbe  w  rumen  dirently  concerned  to  sett'e 'he  same  where  ih- o  I'Stion 
has  arisen.  P  iiing  seitlemcnt.  deputations  of  w  i  kmen  shal  te  reoeiv  d  by  the 
emp.oyers  without  unreasonable  de'ay  ( .r  .he  mutu.l  di-cu-sion  of  any 
questi  m  in  the  settlement  of  which  b  .th  parties  are  directly  cimerned.  In 
the  event  of  no  settlem-nt  either  party  may  bring  the  que..ti,,n  before  a  local 
conference  to  be  held  between  the  local  as.ociation  and  the  lucal  represen- 
tatives of  the  ■'ooiety. 

Local  conferences  -hall  bi  held  within  SRven  working  days  from  the  receipt 
of  the  appli-ation  by  the  secr-tary  of  the  lo-sal  assnc  anon  or  th^  local  renre- 
B-ntative  of  the  Society.  Failing  settlem  nt  at  a  local  conference  of  any 
question  brought  before  it  ei.her  narty  can  rtfir  the  mane-  toaceifal 
conler^nce  itn  b-i  h  1 1  ■  n  the  feoond  Fr  day  of  each  month)  which,  if  thought 
desirable,  may  make  a  joiat  recjmmendation  to  the  constituent  b-dies. 

The  agreement  adds  that  until  the  above  procedure  has  been 
carried  through  there  shall  be  no  stoppage  of  work  either  of  a 
partial  or  a  general  character. 

The  War  aud  British  ludustrr.— With  reference  to 

our  leading  article  to-day,  we  reaj  in  the  Times  of  yesterday  that 
the  Parliamentary  Committees  of  the  Allies  wiU  meet  in  onfer- 
euoe  in  Paris  in  January  to  consider  important  trade  questions 
that  will  c«ll  for  common  action  at  the  end  of  the  War.  The 
British  Committee  on  Wednesday  afipointed  a  sub-committee  to 
make  the  necessary  arrangements  on  this  tide. 

A  Girl  Eleotriciail.— The  Edinburgh  Evening  Dispatch 
records  an  instance  of  a  girl,  20  .years  old,  who  is  doing  the  work 
of  an  electrician.  She  is  Mias  May  Traill,  the  daughter  of  Mr 
W  A  Traill,  an  engineer  who  was  the  constructor  of  the  Giant's 
Causeway  and  Portrush  Electric  Tramway,  which  was  opened  in 
188S.  Miss  Traill,  who  studied  horticulture  at  .'^:udley' College 
Warwickshire,  exhibited  her  gift  for  mechanics  while  still  a 
student,  and  was  made  chauffeur  of  the  College  motor-lorry.  When 
this  was  purchased  by  the  Government,  she  drove  it  from  Stndley 
to  London,  a  distance  of  over  100  miles.  Subsequently  she  was 
placed  on  the  staff  of  the  College  in  charge  of  the  electric  light 
aad  power  installation.  This  coni-ists  of  a  Bii  H  v.  gas  engine  and 
suction-gas  plant  driving  two  dynamos,  with  a  set  of  accumulators, 
for  the  electric  lighting,  and  power  for  running  the  dairy  and 
lanndry  plants  and  the  electric  incubators  for  hatching  chickens 
by  electricity.  She  has  the  assistance  of  a  young  lady  pupil  and 
two  boys,  and  has  set  free  a  man  who  is  now  engaged  in  making 
torpedoes. 

Royal  .4sseiit. — The  Royal  Assent  was  last  week  jjiven 

to  the  following  Acts  :  — 

Post  Offloo  and  Telegraph  Act.  1915. 

I,.O.ll  (Ueneral  Hower.i  Acl.  HIlS. 

L.  I.e.  iTramwayj  and  ImproTcnicnli)  Aol.  1916. 


Aroideilts.— The  Tinm  states  that  through  an  electric 
cable  fuHing  early  on  .Sunday  morning  at  the  Qrove  Road  Military 
II  ispital,  R  ohmond,  one  nurse  rooeivod  hutne,  and  another  WM 
inopitated  by  ahock. 

Chaa.  Stevens,  an  employ^i  of  the  Gal  way  Eleotrio  Light  Co.,  WM 
severely  bumod  while  working  on  an  slootrio  main  onOotobsrSBth. 
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Fatalities. — At  Neath,  on  Thnrsday  last  week,  an  inquest 
was  held  touching  the  deah  of  an  Italian  named  Matteo  Sim^-one, 
who  was  killed  at  the  restaurant  of  Mr.  Ullo,  in  Windsor  Road, 
Naath,  two  eveoinss  before.  lo  the  saloon  of  the  restaurant 
a  metil  bar  ohariied  with  electricity  runa  round  the  counter,  and 
a  person  stamiin?  on  a  metal  foo'pla'e  set  in  the  fl  lOr  and  tiiUL-h- 
ine  the  bar cc^mpletes  the  circuit  and  receives  an  electric  shoik. 
The  arrangement  is  regHrded  as  a  means  of  piodncing  mirih  at  the 
expense  of"  the  uninitiated.  Simeone  had  switched  on  the  current 
from  the  main  supply  with  the  object  of  playing  a  practical  joke 
npon  a  customer,  but  the  latter  received  warning,  and  the  joke 
miscarried.  ■  A  few  moments  later  Simeone  himself  caught  hold  of 
the  bar,  and  in  raising  himself  to  the  counter  stepped  on  to  the 
footplate.  He  was  at  once  seen  to  swoon,  and  before  medical  aid 
could  be  summoned  he  died  from  heart  failure.  It  was  stated  in 
evidence  that  Simeone  had  baen  rejected  by  the  Italian  Army 
anthorities  because  of  a  weak  heart.  John  Ullo,  another  asistant 
at  the  restaurant,  said  that  when  the  deceased  received  the  shock, 
he  exclaimed, ''John,  turn  the  electric  off."  Nicholas  Ullo,  the 
proprietor  of  the  establishment,  said  he  had  the  brass  rail  con- 
nected to  the  electric  wires  18  months  ago  in  order  to  keep  the 
boys  away.  Six  months  ago  the  plate  was  put  in  the  floor.  He 
himself  knew  nothing  about  electricity.  Mr. . I.  Wesley,  electrical 
engineer,  of  SKewen,  stated  that  one  of  hii  men  laid  on  the  supply 
of  electricity  wihout  his  knowledge.  He  had  made  a  test,  and 
found  30  volts  between  the  rail  and  the  foot-plate.  This  was  the 
maximum  obtainable  at  the  spot,  althiugh  the  voltage  in  the 
mains  was  200.  The  Coroner  characterised  the  device  as  a  s'upid 
one.  The  Jnry  returned  a  verdict  of  death  from  an  electric  shook, 
wbioh  accelerated  the  heart  disease  from  which  deceased  suffered, 
and  added  a  rider  that  the  Neath  Corporati  n  be  asked  to  do  away 
with  any  similar  contrivance  which  may  be  found  existing  in  the 
town. 

ISLTNOTOK. — An  adjourned  inquest  was  held  on  0!tober28th 
into  the  cause  of  death  of  E  igar  M.  Jackson,  aged  36  years,  an 
arc  lamp  trimmer,  who  was  killed  oh  October  2l8t.  Daceased  had 
been  employed  by  the  Islington  Borongh  Council  siifce  May,  and 
on  the  evening  of  October  21at  he  climbed  to  the  top  of  a  lamp 
standard  by  means  of  portable  brackets.  He  was  seen  to  fall, 
striking  his  head  with  gre»t  force.  Lite  was  found  to  be  extinct. 
As  a  result  of  a  post-mortem  examination.  Dr.  Spilsbnry, 
pathologist  of  St.  Mary's  Hospital,  reported  various  injuries  to  the 
brain,  the  spine,  &c.,  and  he  found  blisters  on  both  hands,  which, 
he  thought,  were  caused  by  an  electric  shock  immediately  before 
death.  Evidence  was  given  at  length  by  Mr.  A.  Mcillister,  a 
miember  of  the  electricity  depirtment  staff.  Mr.  Albert  Gay, 
B  >rough  Electrical  Engineer,  said  that  after  hearing  the  evidence 
he  thought  that  it  was  possible  for  the  deceased  to  have  received 
an  electric  shock.  IE  he  had  had  rubber  gloves  he  would  not  have 
received  it.  He  had  never  heard  of  a  trimmer  climbing  the 
columns  whilst  the  switch  was  on  for  the  purpose  of  tapping  the 
glass  globe  to  make  the  carbons  fall  into  position.  It  would  be 
a  dangerous  thing  to  do.  A  juror  said  he  knew  it  was  done,  for 
he  had  done  it  himself.  A  police-constable  said  that  he  found  a 
pair  of  rubber  gloves  amongst  deceased's  effects.  A  verdict  of 
"Accidental  death  owing  to  having  received  an  electric  shock " 
was  returned.  . 

A  verdict  of  death  from  heart  failure  following  heart  disease 
was  returned  by  a  Belfast  coroner's  jury  in  the  case  of  Ribert 
John  L'lckie,  aged  38,  who  had  been  employed  as  an  electrician 
in  the  C  )rporatiou  gaswoTks.  Deceased  was  apparently  in  his 
usual  health  up  to  a  moment  before  he  expired,  while  at  duty  at 
the  works. 

Rifle  Club  Friendl.v. — A  friendly  match  between  teams 
representating  the  British  Electric  Transformer  Co.  and  the 
Biiswan  Rifle  Club,  took  place  on  the  range  of  the  former  club  at 
their  works  at  Hiyes,  Middlesex,  last  Saturday  afternoon.  The 
conditions  were  :— Two  sighters  and  10  shots  on  five  bull  targets, 
eight  in  each  team  and  six  to  count.  The  result  was  a  win  for 
the  British  Electric  Transformer  Co.  by  5.M  to  .511  points,  the 
teams  averaging  92  3  and  902  respectively.  On  the  winning  side 
the  highest  scores  were  Harvey  99  and  Whish  (captain)  95,  while 
for  the  losers  Golfling  and  Win'erflood  each  scored  94.  The 
visitors  were  entertained  to  tea,  and  Mr.  J.  Cooper  for  the  visitors 
proposed  a  hearty  vote  of  thanks  to  the  hosts  for  their  hospuality, 
to  which  Mr.  Whish,  captain  of  the  B.E  T.  Co.s  team,  responded. 

Municipal  "  Hustle  "  at  Sheffield.— It  is,  of  course, 

well  known  that  the  Sheffield  manufacturers  have  rendered  enor- 
mons  services  to  the  country  during  the  emergencies  of  the  past 
year,  and  that  in  so  doing,  they  have  called  in  the  help  of  the 
Corporation  electric  supply  department  to  a  very  large  extent, 
necessitating  quite  nnlooked-for  extensions  by  the  latter.  At  the 
present  time  big  electricity  extensions  are  in  hand  and  the  civic 
autho'ities,  we  are  glad  to  note,  have  agreed  on  a  course  of  action, 
of  which  even  the  American  hustler  may  well  be  envious. 

The  urgency  with  which  things  are  being  accomplished,  may  be 
gathered  fmm  the  fact  that  at  a  recent  Electricity  Committee 
meeting,  Mr.  Fedden,  the  general  manager,  obtained  "  absolution" 
for  planng  on  his  own  responsibility  orders  to  the  Extent  of 
£120,000;  apparently  hi^  action  wns  at  once  approvtd  by  the 
Ener'gfncy  Committee  of  three  members,  who  had  not  had  time 
to  meet  to  discnss  the  subj^ict.  Tne  chairman  reported  that  he 
had  aathoriied  Mr.  F-dien  t)  accept  a  further  £3(l00  tender,  and 
that  a  motor  lorry  had  been  purchased  "at  the  price  now  men- 
tioned "  By  now  it  U  probible  th»t  a  further  £6,000  tender  for 
ojal  handling  plant  at  Neepsend  will  have  been  asoepted.  -We 
oongratula'-.e  the  City  Council  on  a  discrimination— rare  in  muni- 
cipal m%n»?ement— of  "  things  that  matter." 


Volunteer  Xotes.— E.vgineerixo  Institutions?'  Volun- 

TEEU  Tkainino  CORPS  —  Ciimj>a iiy  Orders —'&y  Lieut.-Col.  C.  B. 
Clay,  V.D.,  Commandant,  for  week  commencing  November  Sth, 
1916:— 

Drills,  6.16  to  7.16  ;  7.15  to  8.15  p.m. 
Saturdaij,  N  iv.mber  6'h,  1015.— Company  Parade,  2.30  p.m. 
JUonduy,    November    8'h.— Section    1,   Technical   ;     Section    3, 

8quad  or  Workii  g  Party. 
Tiwuday,    November    9tti.— Section   2,   Technical ;    Section    4, 

Shooting  Woiking   Party. 
Thurgday,   N  ivember  11  h.— Section  3,  Technical;    Section    1, 

Shooting  Working  P.»rty. 
Friday.  X  jvember  12ch.— Section  4,  Technical  ;  Section  2,  Sqnad 

or  Working  Party. 
Sections  for  Technical  Drill  will  fall  in  at   the  Headquarters 
of  London  Electrical  Engineers  (T.F.),  at  46,  Regency  Street,  S.W. 

Sections  for  Squad,  Signalling,  Shooting  and  Working  Parties 
will  fall  in  at  the  new  Headquarters,  Chester  House,  Eocleston 
Place,  SW.  ^  ^       ,^. 

■Volunteers  for  trench  work  on  Sunday,  November  7th,  are 
requested  to  give  early  notice  to  their  Section  Commanders.  It  is 
hoped  that,  as  far  as  possible,  the  men  who  attended  on  the  31«t 
ult.  will  attend  again  on  the  Tthinst. 

E.  G.  Fleming, 
Company  Commajider  and  Acting  Adjutant. 
3bd  Batt.  (Old  Boys)  Central  London  Regiment  (Volun- 
teers).—Battalion  Orders  by  Colonel  S.  G.  Grant  (Offijer  Com- 
manding), Thursday,  November  4th,  1915  : — 

Week-end  Pararfs.s— Saturday.— The  Battalion  will  parade  at 
Baker  Street  Station  at  2.1.->  p.m.,  for  Battalion  Mana-avres,  and 
will  proceed  by  train  as  foil  iws  : — 

North  London  Platoon,  Blackheath  Platoon,  and  No.  8  Platoon, 

"  B  '  Company,  under  command  of  Mr.  Marples,  to  Hendon,  where 

they  will  detrain.  .     .,,     ir-       .. 

The  remainder  of  the  Battalion,  under  command  of  Mr.  King,  to 

Wembley  Park. 

Instructions  will  be  isined  to  Officers  concerned. 
Sunday.— The  Bittalion  will  parade  at  Liverpool  Street  Station 
(Low  Level  entrance,  G.B.R.)at  8.55  a.m.,  and  proceed  by  train  for 
Entrenching  duties,  recurniug  at  4.59  p.m. 

Ttiis  order  is  subject  to  permission  being  granted  for  the 
Battalion  to  return  by  the  4.5;i  train. 

Musketry.— iiitaidia.j  next,  the  6th  inst.    There  will  be  shooting 

at  both  Acton  and  Bisley  Ranges,  as  usual.     Members  proceeding  to 

Acton  must  parade  there  at  2  p.m.  punctually.    Those  shooting  at 

Bisley  must  report  themselves  to  Sergeant  Cotter,  at  the  barrier  of 

No.  9  Platform,  Waterloo  Station,  at  12.45  p.m. 

Tuesday,  November  9th.     Sh  'Oting  at  Actm,  as  usual,  at  2  p.m. 

There  will  be  no  shooting  at  Bisley  on  Sunday  next,  the  7th  inst. 

A.  G.  Joiner,  Major  and  Adjutant,  O.B.C. 

Institution  and  Lecture    Notes.— The  Institution 

of  Electrical  Engineers.- Since  the  publication  of  our  forecast 
of  meeting  arrangemeuts  in  our  issue  of  October  15th,  it  has  been 
found  necessary  to   make  several  alterations  in  the  programme, 
which,  for  London,  now  stands  as  follows  : — 
November  18ih.— Charles  P.  SparkMPresideni).    Inangaral  Address.    (The 
premiams  awarded  (or  papers  read  or  published  daring  the  past  Session 
will  bi  presented  at  ihU  meeting.)  ,  ~     ■        ,  oi.i, 

November  25th.— Prof.  A.  B.  i'leld.    "  Some  DifBcalUes  o(  DesigQ  of  High- 
Speed  Generators."  „  ,^.  .  ,l  ..» 
December  16tn.-J.  R.  Beard.    "  The  Design  of  High-Pressure  Distribution 

January  lalh.  1916— Prof.  Miles- Walk»r.    "The   Predetermiaation  of  the 
Performaooe  of  Dynamo  Eleclno  Maohineiy."     .     ^^     „     .  ,  _„ 

January  20th.— N.  W.  utorer.    "The  t-ossibilities  in  the  Design  of  Con- 
tinuous Current  Traction  Motors." 
Manchestek  Loc^l  SECnoN— Mr.   B.  Welbourn  will  deliver 
his  inaugural  address  at  the  opening  meeting  of  the   Section  on 
Tuesday,    November    16th,    at    7.30   p.m.      The    following    other 
arrangements  are  announced  for  the  first  half  of  the  Session  :— 
November  33th.— Prof.  A.  B.  Field  on  "  Some  DifflcuHies  of  Design  of  High- 
speed Generators."  „.  ,    „  t^.  *  - 
December  Hth.— Mr.  J.  R.  Beard  on  "  The  Design  of  HighProBBure  Distri- 
bution Mynteras."                                                       _     ,            .     .-  #  i,. 
January  lltb,  idlli.— Prof.  Miles- Walker  on  "The  Predetermination  of  the 

Perlormauce  of  DynamoElectrii  Machinery." 
January  25ih  — "  Printing  Telegraphs." 

Other  meetings  will  follow  on  February  8th  and  22nd  and 
March  8th  and  2 1st.  The  Engineers'  Club  is  electing  members  of 
the  I.B.E.  to  be  temporary  members  of  the  Club  for  the  five 
meetings  already  arranged. 

Dublin  Local  Section. — On  aocount  of  the  war  it  has  been 
decided  to  suspend  the  meetings  of  this  Section  for  the  present. 

Royal  Insttttttton.— The  Ninetieth  Illustrated  Christmas 
Course  of  Aiteruoon  Juvenile  L'^ctures  will  be  delivered  this  year 
by  Prof.  H  H.  Turner,  D  Sc.  D  C.L.,  F.R  S.,  his  title  being  'Wire- 
less Messages  from  the  Stars."  The  subjects  are  as  follows:—"  How 
the  Messages  are  Carried,"  Tuesday,  Ddoember  2S  h;"How  the 
Messages  are  Received,"  Thursday,  December  ;^ith  ;  First  Message  : 
"  We  are  very  far  away,"  Siturdny,  January  lat ;  Second  Massage  : 
"Some  of  us  are  Giants  and  some  aie  Dwarfs,"  Tuesday,  January 
4th  ;  Third  Message :  "  But  we  all  behave  much  as  you  do," 
Thursday,  Jinuary  6th  ;  Fourth  Message  :  "  And  in  fact  we  are 
your  Blood  Rjlations,"  Saturday,  January  8th. 

Unlrerslty  College,'  London.— In  his  first  lecture  on  "Electric 
Heating  and  Electric  Furnaces "  last  week.  Prof.  Fleming  dealt 
with  gfneral  considerations  regarding  the  laws  of  heat  and  the 
measurement  of  temperature,  accompanying  his  remarks  with  a 
series  of  interesting  experimental  demonstrations.  The  effective- 
ness of  the  method  of  obtaining  the  equivalent  of  a  real  "black 
body  "  by  usinj  an  aperture  in  the  wall  of  a  hollow  vessel  was 
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we'l  illoHtratpd  wi'h  thfl  aii  of  hoxP8  oolnnrerl  red,  b'ue  and  y  How 
internally,  aU  of  nh  ch,  when  viewed  through  a  hole  in  th«  lid, 
lodked  exactly  alike  and  exo-edinerly  bla'  k  The  fact  that  f..r 
accurate  thwrm  mf try  under  workshop  conditions  electrical 
methods  were  indispensable  was  clearly  shown. 

Apuoiiitnieiifs  Vacant.— Station  fitter  (453.-50?.), 
linemai  jjiater  (40<.-50s.),  wireman  (40-i.  50s,),  Btrer  drivers 
(S7h.  4:i9.),  enprine  drivers  (30<.-37s ),  switobbnard  aHendants 
(28s.-4()-i.),  lineman  or  wireman's  mate  (253.  SOs.),  for  Miitary 
Camps,  Soa'hfirn  Command;  swituhb  la'd  attendant  (io-t).  for 
Stockport  Elpctiicity  Department;  clerk,  male  or  female  (fTOI, 
for  Barnes  U.D.C.  Bleetrioity  Dapartment.  Particulars  are  given 
in  onr  advertisement  pages  to-day. 


OUR    PERSONAL    COLUMN. 

The  KdUoTs  invite  electrical  engme^irs,  lehfthfr  connected  with  tke 
technical  or  the  commercial  Hde  of  the  profession  and  industry 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Blkctkical  Review  posted  as  to  their  movements. 


Central  Station  Officials.— Mr.  Herbert  Miller  has 

eecui'ed  appointment  to  the  position  of  manager  of  the  elec- 
tricit.v  works  of  the  Holmfirth  District  Council.  There  were 
65  applicants. 

Mr.  BoYDELL  Sh.allis,  who  was  an  assistant  engineer  at  the 
municipal  electricity  works  at  Canterbury,  has  been  granted 
a  commission  in  the  Royal  Engineers  (Inland  Water  Trans- 
port Section). 

Corporal  Keginald  Edwards,  who  was  until  enlistment  in 
September,  1914,  on  the  staflf  of  the  Bristol  Corporation  elec- 
tricity works,  has  received  a  commission  in  the  Royal  Engi- 
neers as  second-lieutenant.  He  has  been  at  the  front  In  France 
for  eight  months. 

Tramway  Officials.— Mr.  H.  J.  Smith,  who  has  been 

resident  engineer  for  the  Worcester  Electric  Traction  Co.,  Ltd., 
for  the  last  twelve  years,  has  been  appointed  manager  of  the 
Tynemouth   and  District  Electric  Traction  Co.,  Ltd. 

General.— Mr.  Thos.  Pr.^vtt,  head  of  the  firm  of 
Obristopher  Pratt  &  Sons,  Ltd.,  electrical  contractors  of 
Bradford  and  Ilkley,  president  of  the  West  Yorkshire 
federated  Chambers  of  Trade,  has  four  sons  with  the  Forces 
and  two  in  the  O.T.C. 

,  The  London  Gazette  of  October  27th  contained  the  follow- 
ing :—"  Company  Quartermaster  Sergeant  George  Harbord 
Gyton  to  the  3/ 1st  London  Divisional  Signal  Company,  R  E 
(T.),  as  second-lieutenant."  Mr.  GrroN  was  the  winner  of  the 
Christmas  morning  swimming  race  in  the  Serpentine  in  1912 
and  carried  off  the  Peter  Pan  Cup.  He  is  also  an  inventor  of 
counterweights  for  electric  light  pendants,  particulars  of  which 
have  appeared  in  our  pages. 

•  ^k  ^;  o'^F"^.  Ro''ER-  ""ho  has  been  appointed  a  lieutenant 
in  the  A.S.C.,  is  an  electrical  engineer,  and  manager  of 
Messrs.  Ventys,  Ltd.,  Dublin. 

Second-Lieutenant  R.  B.  Dunlop,  70th  Field  Company,  R  E 
who  has  been  wounded  in  action  on  the  western  front    prior 
to  the  war  held  a  position  in  the  firm  of  Messrs.  Siemens   at 
Glasgow.  ' 

Mr.  D  W.  McGuFFiE  (now  on  active  service),  who  had 
charge  of  the  marine  side  of  the  business  of  Messrs.  Stevenson 
and  McGuffie,  of  Glasgow,  has  resigned  his  position  as  a 
partner  in  the  firm.  Mr.  H.  A.  McGuffie  and  partners  will 
carry  on  the  business  as  consulting,  mechanical,  and  electrical 
engineers  under  the  same  firm  name. 

Roll  of  Honour.- Lieutenant  (temporary  Captain) 
Henry  Alexander  Hammich,  of  Stretford,  formerly  employed 
at  the  British  We.stinghouse  Works,  Trafford  Park,  has  been 
awarded  the  Mihtary  Cross  for  conspicuous  gallantiT  at  Helles 
Oallipoli  Peninsula.  ' 

Private  Albert  jRWSBnRV,  l/oth  Duke  of  Wellington's  Regi- 
ment, of  Ravensthorpo,  where  ho  was  with  the  Yorkshire 
tlectnc  Power  Co.,  Ltd.,  as  an  electric  cable  jointer,  has  been 
killed  m  action  in  France,  having  been  shot  in  the  forehead 

Gunner  Walter  Hudson,  who  was  on  the  staff  of  the  Kes- 
wick hJectncity  Co.  prior  to  euhstment,  has  been  wounded 
in  action  in  France 

Gunner  .Archibald  Wm.  Homewood,  of  the  Royal  Horse 
Artillery,  who  h;is  fallen  in  notion  in  Prance,  was  prior  to  the 
war  engage*!  at  the  Charlton  works  of  Messrs.  Siemens 

Private  Harry  Seed,  of  the  8th  Battalion  King's  Own  Scot- 
tish lV>rd(Terp  who  was  eng:igcd  in  electrical  work  at  Stockton 
J-lenth,  near  Warrington,  prior  to  the  war,  has  been  killed  in 
action  in  France.  He  enlisted  in  September,  1914,  and  went 
to  the  front  last  June. 

Private  Geo.  Siblky,  who  was  on  the  electricity  works  stall 
of  the  Barking  U.D.C,  has  been  killed  in  «rlion  in  Prance 

Private  Percy  Bird,  of  the  4th  South  Staffs.  Regiment, 
nftnched  to  the  2nd  Battalion,  who  was  on  the  staff  of  the 
Wnlqall  C^irroration  electricity  works,  is  reported  to  have  been 
killed  in  notion. 

Privnte  G.  W  R.  Peek,  fith  Battalion  Dnke  of  Cornwall's 
Light  Infantry,  who  was  wounded  in  Prance  on  Oct<ibor  0th, 
in  the  attack  near  Hiilliiohj  nnd  died  of  wounds  in  hospital  on 
October  12th,    wnfl  motor  inspector  in  tliu   innina  department 


of  the  County  of  London  Electric  Supply  Co.,  Ltd.  Corporal 
Sydney  D.  Wood,  Machine  Gun  Section,  "  B  "  Company,  Nor- 
folk Regiment,  who  was  killed  in  action  on  October  9th  in 
the  attack  near  La  Bassee,  was  in  the  service  of  the  County  of 
London  Co.'s  mains  department.  Private  E.  Gordon  Morley, 
Queen's  Westminsters,  who  was  killed  in  action  on  October 
12th,  was  also  in  the  service  of  the  County  of  London  Co.'s 
mains  department. 

Obituary. — The  death  occurred  on  October  2-^rd   of 

Mr.  Geo.  Patton,  who  had  for  many  years  been  in  business  as 
an  electrical  engineer  at  Bath  Lane,  Newcastle-on-Tyne.  He 
was  80  years  of  age.  He  had  been  assisted  in  the  business  for 
a  long  time  by  his  son,  Mr.  Arthur  Patton. 

Mr.  W.  A.  Luntley.— On  Wednesday  last  week  an  inquiry 
was  held  at  Wolverhampton  respecting  the  death  of  Mr.  Wil- 
liam Aubrey  Luntley  (42),  manager  of  the  Corporation  tram- 
ways. The  deceased  was  a  private  in  the  Wolverhampton 
Volunteer  Training  Corps,  and  iu  March  last  he  was  out  scout- 
ing with  the  corps  at  Perton  when  he  slipped  in  a  ditch,  and 
in  falling  came  in  contact  with  his  bayonet  and  was  severely 
bruised.  As  a  result  abscesses  formed,  which  necessitated 
several  operations.  The  jury  returned  a  verdict  of  "  Accidental 
death."  The  funeral  took  place  on  the  following  day.  A 
service,  attended  by  the  Mayor  and  many  members  of  the 
Corporation  and  officials,  was  held  at  St.  George's  Church 
prior  to  the  interment. 

M.  Eugene  Ducretet.— The  death  is  announced,  in  La 
Lumiere  Electrique,  of  M.  Eugene  Ducretet  at  the  age  of  71 
years.  As  long  ago  as  1864  he  founded  the  fimi  of  instrument 
makers  which  bears  his  name,  and  which  has  always  been  in 
the^  first  rank ;  he  was  one  of  the  early  workers  with  X-rays, 
a  pioneer  in  wireless  telegraphy,  and  a  maker  of  loud-speakmg 
telephones. 

Sir  A.  W.  RucKER.— We  regret  to  record  that  Sir  Arthur 
William  Rucker,  P  R.S.,  Principal  of  the  University  of  London 
from  1901  until  1908.  died  at  ^^ewbury,  Berks,  on  November 
1st,  at  the  age  of  68  years.  In  the  mathematical  and  physical 
sciences  Sir  Arthur  was  for  many  years  pre-eminent,  both  as 
a  scientific  worker  and  as  a  professor.  One  of  his  greatest 
undertnkings  was  his  magnetic  survey  of  the  British  Isles, 
which  was  spread  over  more  than  fourteen  vears.  He  w-as 
made  an  P.R  S.  in  1889,  and  later  was  one  of  the  secretaries 
of  the  Royal  Society  for  five  years.  He  received  the  Society's 
med^l  in  1891.  He  was  president  of  the  British  Association 
in  1901,  and  was  for  seven  years  treasurer  of  that  Association- 
he  was  also  for  two  years  president  of  the  Physical  Society.' 
He  was  appointed  Professor  of  Mathematics  and  Phvsics  in 
the  Yorkshire  College.  Leeds,  in  1874.  and  in  1886  "became 
Professor  of  Physics  at  the  Royal  College  of  Science.  South 
Kensington.  The  honour  of  knighthood  was  conferred  upon, 
him  in  1902. 


NEW    COMPANIES    REGISTERED. 
United    Tube    Corporation,    Ltd.     (141,902).— Registered 

S-\'-^Zj^^^-  ^>;2-  "■  ^'''''"  ^  Sons,  13,  S,.  Swi.hin's  Lane.  E.C.*^  Capha^ 
;i;ioO.(HH)  m  £.100  shares.  Objects:  To  carry  on  the  business  of  manufac: 
tuiers  of  and  d<;!>lers  in  munitions  of  war,  and  solid-drawn,  lap-welded  and 
other  tubes  of  all  kinds  w,re  drawers,  iron  and  steel  converters,  ironmasters, 
founders,  smelters,  engineers,  metallurgists,  galvanisers,  aluminium  coalers! 
japaiincrs.  annealers,  enamellers,  stampers,  tool  makers,  brassfounders.  elec- 
trical and  water  supply  engineers,  etc.  The  Board  of  Trade  authorises  the 
acquisition  by  this  company  of  a  part  of  the  undertaking  of  the  British  Mannes- 
mann  Tube  Co.,  Ltd.,  the  books  and  documents  of  which  are  liable  to  inspec- 
tion under  Section  2  of  the  Trading  with  the  Enemy  Act,  1914.  The  signa- 
tories Jwith  one  share  each)  are:  J.  R.  Wright.  Hindn-foilan,  .Skettv.  Glam  . 
steel  manufacturer;  J.  C.  Davies,  The  Mount,  Gowerton,  steel  manufacturer 
G.  Helhey.  19.  Chartfield  Avenue,  Putney.  S.W..  tube  manufacturer;  H  W 
Dunn,  46,  Queen  Victoria  Street.  E.C.,  chartered  accountant  Private  coml 
pany.  The  first  directors  (to  number  not  less  lh;in  three  or  more  than  eichO 
are  Col.  J.  R.  Wright,  S.  Baldwin,  M.P.,  J.  C.  Davies,  G  Hethev  H  W 
Dunn,  and  A.  Hethey  Qualification,  ;£;i,000.  Remuneration,  ;f200'  each  per 
annum   (chairman  ;^400). 

An{;io=American  Metals   Syndicate,   Ltd.   (141,904).— This 

companv  was  registered  on  October  19lh.  with  a  capital  of  /^l.OOO  in  £1 
shares  (2.750  "  A  "  and  2S0  "  B  ").  to  carrv  on  the  business  Si  metal  mw- 
chants,  stearn  and  other  engine  manufacturers,  brass,  gunmctal,  and  iron 
lounders  and  finishers,  galvanisers.  annealers.  clcctroplalert,  cable  makers 
electrical  engineers,  etc.,  and  to  adopt  an  agreement  with  S.  A.  Yorks  and 
J  O.  Lawson-Johnston.  The  subscribers  (with  one  share  eachl  arc  •  I  O 
Lawson-Johnston,  Trafalgar  House.  Waterloo  Place.  S.W.,  stockbroker;  S.  a". 
Yorks.  Trafalgar  House,  Waterloo  Place.  S.W.,  electrical  engineer.  Private, 
company.  The  number  of  directors  ii  not  to  be  less  than  two  or  more  than 
three;  the  first  are  J.  O.  Lawson-Johnston  and  S.  A.  Yorks  (both  permanent) 
Qualification,  SOO  shares.  No  remuneration  until  dividends  amounting  to 
100  per  cent,  have  been  paid  on  "B"  shares;  thereafter  .ns  fixed  bv  the 
companv.  Secretary :  J.  O.  Lawson-Johnston.  Registered  office :  Trafalgar 
House.  Waterloo  Place.  S.W.  * 

W.  J.  Addison,  Ltd.  (141,999).— This  company  was  regis- 

lered  on  Octob.-r  29lh.  with  a  rapital  of  /:i.(im  in  ;(.;i  shares,  to  carrion 
the  business  of  ironfounders,  electrical  and  mechanical  engineers,  manufac. 
lurers  of  agricultural  nnd  other  m.ichinerv  nnd  motom,  tool  makers.  Iron- 
masters,  metal  workers,  etc.  The  subscribers  (with  one  share  each)  are  • 
W.  J.  Addison.  0.  Broadway.  Strealham.  S.W.,  electrical  engineer:  H.  G. 
.Stimson.  Salisbury  House.  London  Wall.  F.  C..  solicitor.  Private  company 
Table  "  A  "  mainly   applits.      Registered  ollice  :   !).  Broadway,  Sireatham,  S.W. 

Motor  Enf^ineeriog  Co.  (Notllnflham),  Ltd.   (ULge.-}).— 

This  company  was  registered  an  October  2filh,  wilh  a  capital  of  ;fJOO  In  £1 
shares,  to  take  over  the  business  of  a  motor  engineer  nnd  munition  maiter 
carried  on  by  E.  Burton,  at  MnvficlH  Grove,  Notllnghnm,  >•  Wellon  &  Co 
nnd  the  Electric  Power  Co.  The  subscribers  (wilh  SO  sham  e.ich)  are  :  E. 
Burton,  Maltland  Road,  Woodlhorpe  Drive,  Sherwood,  Notts.,  colliery  agent* 
W.  r.  Hoffman.  2.  Eppertlone  Road.  We.l  Bridglord,  lace  merchant;  R  w! 
Ashley,  S4.  Wilford  Road,  Nottingham,  engineer;  A.  A.  Welton,  44,  Turner 
Street.  Nnltlnghnm,  lace  buyer.  Private  companv.  E.  Burton  la  sole  perma- 
nent director.  Qualification,  one  fhara.  Secretary  :  H  Hnrrli,  Reglstired 
Office  :  2.  King  Street,  Nottingham. 
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CITY    NOTES. 


Western  Telegraph  Co.,  Ltd. 

The  revenue  for  the  year  ended  June  30th,  1915,  amounted 
to  £983,'263,  and  the  working  expenses  to  ^6338,893.  After 
providing  i;3-J,747  lor  debenture  stock  interest,  and  ;£33,349 
lor  income-tax,  there  remains  a  balance  of  £578,273,  plus 
£33,157  brought  forward,  making  £011, 131.  Three  interim 
dividends,  amounting  to  £93,568  have  been  paid,  £150,UU0  has 
been  applied  towards  the  reduction  of  the  amount  of  capital 
expenditure  in  excess  of  the  share  capital  and  debenture  stock 
i.ssued,  £15U,(XXJ  transferred  to  the  general  reserve  fund, 
£30,tH.iO  to  the  land  and  buildings  depreciation  fund,  and 
£50,000  to  the  provision  on  account  of  investment  fluctuations. 
'Ihe  directors  now  recommend  a  linal  dividend  of  3s.  i>er  share, 
making,  with  the  interim  dividends,  a  total  dividend  of  6  per 
cent,  for  the  year,  also  a  bonus  of  'is.  per  share,  both  free  of 
income-tax,  which  together  will  amount  to  £51,982,  leaving 
Jl8o,880  to  be  carried  forward. 


Holophane,  Ltd.,  and  Reduced. 

The  petition  of  Holophane,  Ltd.,  of  Westminster,  to  confii-m 
a  reduction  of  capital  came  before  Mr.  Justice  Astbury,  in 
the  Chancery  Division,  on  Tuesday.  Mr.  Hall,  foi:  the  com- 
pany, said  it  was  formed  for  the  purpose  of  manufacturing 
and  selling  electiic  globes  and  various  kinds  of  lighting  appa- 
ratus. The  original  capital  was  £200,000  in  100,000  £1  ordinary 
and  100,CKK)  £1  preference  shares.  It  was  proposed  to  reduce 
the  capital  to  £105,000  in  100,000  preference  shares  of  £1  and 
100,000  ordinary  of  Is.,  the  reduction  to  be  efi'ected  by  can- 
celling capital  lost  or  unrepresented  by  available  assets  to  the 
extent  of  £95,00(.>,  and  reducing  the  ordinary  shares  from  £1 
to  Is.,  the  ordinary  shares  in  future  to  be  Is.  per  share. 

His  lordship  confirmed  the  reduction,  and  directed  the  com- 
pany to  use  the  words  "  and  reduced  "  in  the  name  for 
another  month. 


National  Telewriter  Co.,  Ltd. 

The  report  for  the  year  ended  June  30th,  1915,  states  that,  not- 
withstanding loss  of  business  in  consequence  of  the  war,  after 
writing  off  the  whole  of  the  discount  on  the  debentures  issued, 
the  costs  thereof,  and  debenture  interest,  there  remains  a  net 
profit  of  £757,  ae  compared  with  a  deficiency  last  year  of  £980. 

Sir  John  G.  Craggs  presided  on  Monday,  at  the  offices,  20, 
Bucklersbury,  E.G.,  over  the  annual  meeting.  He  said  that 
the  amount  expended  during  the  year  on  capital  account  was 
£1,020,  as  compared  with  £3,619  in  the  previous  year.  The 
revenue  from  rentals  and  other  sources  of  income  was  £6,769, 
as  compared  with  £6,883,  which  showed  a  slight  falling  off, 
■while  the  apportionment  of  rentaLs  carried  forward  was 
£2,098,  as  against  £2,416  for  the  previous  period.  They  had 
now  reached  a  profit-earning  stage,  and,  but  for  the  adverse 
effect  of  the  war  upon  business,  he  would  have  been  able  to 
report  a  larger  net  profit.  New  subscribers  were  being  obtained 
in  a  satisfactory  manner,  and  with  their  technical  difficulties 
for  the  most  part  behind  them,  their  future  was  becoming 
considerably  brighter;  but  the  outbreak  of  war  immediately 
resulted  in  numbers  of  subscribers  terminating  their  contracts 
and  since  that  time  withdrawals  had  gone  on  until  their  total 
loss  in  annual  subscriptions  had  reached  about  £2,000.  Thus, 
the  war  had  not  only  deprived  them  of  a  considerable  amount 
of  business  already  secured,  but  had  stopped  its  development. 
The  necessity  at  once  arose  for  a  reduction  of  expenditure. 
This  had  been  accomphshed,  and  was  still  having  their  con- 
stant attention.  They  hoped  that  they  had  now  reached  the 
worst  of  their  troubles,  and,  although  great  difficulty  was 
encountered  in  obtaining  new  business,  they  were  still  secur- 
ing subscribers.  They  had  reason  to  believe  that  they  would 
be  able  to  regain  some  of  their  old  subscribers  at  the  conclu- 
sion of  the  war,  and  as  the  success  of  their  business  depended 
largely  upon  trade  conditions  being  normal  (it  being  one  of 
the  first  to  be  affected  by  commercial  depression)  he  thought 
they  might  congratulate  themselves  on  having  turned  the 
corner  and  made  a  profit  during  such  abnormal  times  as  the 
present. 

Mr.  E.  B.  Et.mce-Clark  seconded  the  motion,  which  was 
carried  without  discussion. 


Eraser  &  Chalmers,  Ltd. 


Mr.  k.  W.  Tait  presided  at  the  annual  meeting,  held  at  Win- 
chester House,  E.G.,  on  October  28th.  He  said  that  the  net 
profit  for  the  year  wns  £12.0.58,  as  compared  with  £8,377  in 
1914  and  £4.604  in  1913.  The  results  were  not  good,  but  it 
was  sotisfactni-y  that  progress  had  been  made  during  a  parti- 
cularly difficult  time.  The  speaker  referred  to  the  difficulties 
experienced  in  obtaining  raw  materials  and  a  sufficient  labour 
force,  difficulties  common  to  all  engineering  concerns  at  pre- 


sent, but  somewhat  accentuated  in  their  case.  The  progress 
recorded  in  the  manufacture  and  sale  of  steam  turbines  and 
turbo-blowers  last  year  had  been  fully  maintained  during 
the  year  under  review;  the  results  fioiu  this  department 
showed  an  iiupiovement,  and  there  was  every  promise  that  it 
would  continue  to  grow  in  importance.  The  ct)uipany  had 
now  an  established  name  in  this  class  of  manufacture,  as  was 
evidenced  by  the  increasing  number  of  inquiries  and  orders 
received.  'Ihe  orders  taken  in  the  coal  conveying  and  coal 
handling  department  had  been  very  satisfactory,  and  they 
were  at  the  present  moment  in  the  process  of  carrying  out 
certain  substantial  orders  for  the  French  Government,  and 
also  in  South  Africa  and  Ghina.  This  department  was  growing 
in  importance,  and  in  the  near  future  should  be  one  of  the 
principal  departments  of  the  company.  A  certain  amount  of 
business  had  been  secured  in  Bettington  boilers,  and  further 
inquiries  were  at  present  under  consideration,  although  they 
might  have  to  be  deferred  owing  to  the  present  regulations 
which  existed  for  controlled  establishments.  During  the  year 
under  review  the  business  in  South  Africa  had  shown  some 
improvement.  The  trading  in  Australia,  and  also  in  Canada, 
showed  a  falling  off  as  compared  with  the  previous  year,  but 
this  was  to  be  looked  for  in  view  of  the  financial  conditions 
ruling  in  these  Colonies.  Certain  new  business  had  been 
secured  in  Australia,  and  the  satisfactory  crops  in  Canada 
should  improve  conditions  there  in  the  near  future.  It  was, 
however,  reasonable  to  assume  that  when  conditions  again 
became  normal  the  volume  of  trade  to  be  secured  in  these 
countries  should  be  considerably  augmented,  especially  if  a 
certain  measure  of  legislation  was  adopted  whereby  the  manu- 
factures of  the  United  Kingdom  obtained  a  substantial  prefer- 
ence over  those  of  alien  enemy  countries.  The  remaining 
departments  did  not  call  for  any  special  comment,  except  that 
during  the  year  the  company  appointed  a  representative  to 
look  after  its  interests  in  Russia.  He  had  established  himself 
in  Petrograd,  and  had  opened  offices  there.  Although  there 
w-as  not  much  prospect  of  immediate  business,  largely  due  to 
the  exchange  problem  with  Russia,  the  ground  was  being  pre- 
pared for  future  work.  A  new  and  larger  power  station  had 
been  erected  at  the  works  at  Erith  to  meet  special  conditions 
which  had  arisen.  The  company  had  entered  into  a  contract 
for  a  limited  period  for  the  supply  of  electric  power  to  Vickers' 
works.  This  contract  was  a  satisfactory  one.  In  the  event 
of  it  not  being  continued  after  the  expiration  of  the  existing 
agreement,  the  power  station  would  supply  all  the  needs  of 
the  company's  own  works  at  a  considerably  lower  cost  for 
pow'er  than  in  the  past.  The  concentration  at  Erith  of  the 
sales  departments  and  general  accountancy  with  the  manu- 
facturing end  of  the  business,  had  proved  a  great  advantage  to 
the  work  generally,  and  had  largely  contributed  to  more 
efficient  and  economic  administration  under  the  direction  of 
Mr.  Rogers,  the  general  manager.  The  company  was  carrying 
out  a  large  amount  of  work  for  the  Government,  or  for  its 
contractors,  and  for  the  supply  of  power  units,  which  was  classed 
as  war  work,  but  they  had  had  perforce  to  turn  down  other 
orders  and  inquiries  for  the  company's  ordinary  manufactures. 
The  company's  works  were,  however,  at  the  present  time  fully 
occupied,  and,  provided  there  was  no  extraordinary  change  in 
the  situation  during  the  next  few  months,  there  was  reason 
to  hope  that  the  results  for  the  current  year  should  be  as 
favourable  as  those  now  submitted,  if  not  more  so. 


Montevideo  Telephone  Co.,  Ltd. 

Mr.  Charles  Lock  presided  at  the  annual  meeting,  held  at 
Winchester  House,  B.C.,  on  October  27th.  He  said  that  the 
item  in  the  balance  sheet  of  purchase  price  of  property  had 
been  increased  by  £5,945  during  the  year,  and  now  stood  at 
£186,155.  The  increase  was  less  than  the  corresponding  figure 
of  last  year,  and  the  explanation  was  simple — they  had  not 
had  so  much  capital  outlay  in  the  shape  of  new  connections. 
Stores  at  Montevideo  were  £6,789,  against  £11,400  last  year. 
Last  year  he  explained  the  reason  for  the  large  amount  of 
stores  then  appearing  in  the  balance  sheet,  viz.,  as  being  due 
to  a  certain  portion  of  the  cost  of  the  new  switchboard  which 
had  then  been  ordered,  and  part  of  which  was  then  in  Monte- 
video. Investments  at  cost  were  £49,289,  as  against  £41.452. 
During  the  year  they  had  considerable  remittances  from  the 
other  side,  and  had  increased  their  investments  by  taking  up 
some  Treasury  notes  and  £5,000  of  War  Loan.  A  question 
had  been  raised  by  a  shareholder  as  to  depreciation.  This 
had  not  been  referred  to  in  the  balance  sheet  because  it  was 
not  of  a  serious  character.  Their  investments  were  not  in 
trustee  securities,  and  perhaps  for  that  reason  were  not  so 
subject  to  fluctuations;  but  they  were  all  of  good  class,  with 
one  small  exception,  and  were  thoroughly  sound.  Bills 
receivable  and  cash  amounted  to  £21,798,  against  £20,600  in 
the  previous  year.  Their  investments  of  cash  put  them  in 
the  position  of  holding  liquid  assets,  realisable  at  very  short 
notice,  to  the  amount  of  £71,0lX),  wdiilst  their  capitnl  was 
only  £159.000.  This,  moreover,  did  not  include  the  real 
estate  and  stores  at  Montevideo  and  sundry  debtors,  and 
taking  these  together  they  had  sf^lid  assets  of  £101.000.  prob- 
ably every  penny  of  which  could  be  reiilifed.  On  the  debtor 
side,  there  wns  a  sm.iU  diminution  in  the  item  of  sundry 
creditors.  The  reserve  for  renewal  of  plant,  etc.,  stood  at 
£40,130.  They  had  charged  the  fund  with  a  small  portion 
of  the  cost  of  the   new   switchboard,   but  to  the  extent  to 
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which  it  was  available  for  new  connections  in  the  future  they 
had  dealt  with  it  as  capital  expenditure,  which  was  sound 
finance.  The  profit  and  loss  account  showed  a  diininiitiim 
in  profit,  but  last  year  he  foreshadowed  that  result,  and  they 
had  176  fewer  subscribers  on  their  books.  He  was  glad  to 
say,  however,  that  business  was  looking  up  of  late  in  the 
Republic,  and  their  last  reports  were  that  subscribers  were 
beginning  to  show  an  increase  again.  He  was  satisfied,  how- 
ever, that  in  view  of  the  great  depression  on  the  other  side, 
accentuated  by  difficulties  with  which  they  were  all  familiar, 
the  result  was"  not  unsatisfactory.  By  the  exercise  of  substan- 
tial economies  they  had  been  able  to  counteract  the  depressed 
business  conditions,  and  the  reduction  in  net  revenue  was 
only  ^2,748.  The  working  expenses  in  Montevideo  were  sub- 
stantially less  than  in  the  previous  year,  and  they  were  able 
to  show  that  result  partly  becaufie  there  were  not  so  many 
building  operations  going  on  necessitating  the  removal  of 
their  instruments  and  wires.  Whilst  they  had  not  suffered 
'from  storms  to  any  great  ext-ent  in  Montevideo,  they  had 
suffered  materially  in  the  Camp.  However,  the  results  of  the 
whole  year  were  "that  they  last  ^3,287  in  receipts,  but  their 
net  profit  was  only  down  by  J2,748.  The  balance  brought 
down  was  £25,776,  which  would  enable  them  to  pay  the 
usual  6  per  cent,  on  the  ordinaiw  shares  and  make  substantial 
appropriations  to  depreciation  and  renewal  of  plant.  Not, 
however,  quite  to  the  same  extent,  as  they  were  putting 
£8,000  to  depreciation  as  against  £9.500  last  year,  and  £9,000 
for  the  renewal  of  plant,  as  against  £9,500.  The  new  switch- 
board had  fulfilled  all  expectations,  and  justified  the  advice 
which  Sir  John  Gavey  gave  them  in  recommending  a  parti- 
cular kind  of  switchboard.  For  some  years  they  had  been 
endeavouring  to  get  small  sections  of  plant  underground 
with  a  view  to  future  developments,  but  during  the  year, 
owing  to  the  troublesome  times  in  which  they  lived,  they 
had  not  proceeded  so  energetically  with  the  question  of  obtain- 
ing the  concession  to  put  the  whole  of  the  plant  underground. 
In  March  the  old  President  went  out  of  office,  and  the  new 
President  brought  in  a  number  of  officials  who.  naturally, 
required  a  little  time  in  which  to  study  the  conditions,  and 
for  the  first  few  months,  naturally,  they  did  not  wish  to 
trouble  them.  Now,  however,  they  had  requested  the  local 
board  to  take  the  matter  up  at  such  time  as  they  found  con- 
venient. He  did  not  know  what  the  views  of  the  new  Govern- 
ment might  be  in  the  matter,  but  the  arguments  the  company 
would  lay  before  them  would  be  the  same,  viz.,  that  they 
wished  to  give  the  public  the  best  service,  and  would  be 
prepared  to  do  so  when  they  got  a  concession.  In  conclusion, 
the  Chairman  expressed  the  indebtedness  of  the  company  to 
the  local  board,  and  also  to  Sir  John  Gavey  for  the  constant 
advice  he  gave  to  them. 

Mr.  J.  G.  LE  March.\nt  seconded  the  motion,  which  was 
carried  without  discussion. 

The  meeting  subsequently  voted  fifty  guineas  to  the  British 
Bed  Cross  Society. 


Barbados  Electric  Supply  Corporation,  Ltd. 

The  annual  meeting  was  held  on  October  28th  at  Basildon 
House,  Moorgate  Street,  E.G.,  Mr.  A.  W.  Tait  presiding. 
He  said  that  the  profit  on  operation  for  the  year  was  £2,231, 
an  increa.se  of  £8.30,  or  about  62  per  cent.  There  was  reason 
to  be  content  with  that  progress  in  a  year  of  adverse  condi- 
tions, largely  brought  about  by  the  world-war.  While,  per- 
haps, the  community  in  Barbados  could  not  be  said  to  have 
suffered  so  much  directly  as  a  result  of  the  war  as  people 
at  home,  the  indirect  effects  of  the  war  were,  nevertheless, 
felt  very  seriously.  It  was,  therefore,  not  surprising  that  the 
number  of  new  consumers  had  not  been  quite  .so  large  as  in 
the  previous  year,  or  that  the  number  of  units  sold  in  propor- 
tion to  the  lamps  connected  was  somewhat  smaller.  The 
winter  season  generally  brought  a  large  number  of  visitors 
to  the  Island,  but  owing  to  the  lack  of  visitors  last  winter 
the  company  naturally  suffered  as  a  result  of  less  current 
being  used  by  the  hotels  and  boarding-houses.  There  had 
also  been  less  entertaining,  and  the  lighting  of  the  wharve.s 
had  been  restricted  under  Government  orders.  In  view  of 
those  adverse  factors,  the  directors  regarded  an  increase  of 
2,321  lamps  connected,  and  an  increase  of  27,360  units  sold 
during  the  year,  as  entirely  .<>nti8fnctory.  The  trading  profit 
had  be^n  arrived  at  after  charging  £.501  for  repairs  .nnd 
renewal.?,  the  principal  item  of  expense  in  this  connection 
being  again  the  cost  of  replacing  the  original  Norway  pine 
T)o1p3  by  the  more  satisfactory  Wallaba  pohes.  More  than 
half  the  original  poles  had  now  been  repla(e<l.  and  the 
remainder  would  have  to  be  dealt  with  shortly,  the  cost  being 
spread  over  the  nrxt  two  or  thrnr  venrs.  Tlie  number  of 
consumers  at  the  date  of  the  roport  was  997.  an  increase  of 
960  in  (he  past  vpar.  and  the  V)  c.P.  oquivntent  connected  to 
the  mnins  Htnr>d  nt  15.0.16.  The  units  sold  during  the  year 
nmniinted  to  166  585.  nn  increnoe  of  nrarly  20  per  cent,  over 
the  previous  year.  Of  the  260  new  in'tallations  connected 
incl  year.  177  were  crrifHl  out  by  Ihnir  own  wirina  and 
fittina  dennrtment.  wliich  bid  nloo  carried  out  extensions  to 
HOfne  of  the  previmiplv  evistinG  insfnlbtinns.  Electrical  plant 
bad  also  been  installed  bv  the  eompfinv  at  three  sngnr  fac- 
tories on  the  Island.  ont«idr'  (be  rndiiin  of  the  company's 
system.  The  profit  frnnn  installation  work  and  the  sale  of 
eloetricnl  apparatus  Bhowe<1  n  decrease,  hut  it  was  not  the 
p<i1irv   fif    the  Im.Trd    In   make  .milmlanlial    pfofit'i  on    this  rtasfl 


of  work.  The  department  was  a  necessary  adjunct  to  the 
company's  business  to  enable  them  to  obtain  new  consumers, 
and  there  was  more  attraction  to  intending  consumers  to 
have  installations  put  in  if  they  carried  out  the  work  at 
prices  sufficient  only  to  cover  the  working  expenses  of  the 
department.  With  regard  to  the  profit  and  loss  account,  the 
net  profit  for  the  year  of  £503,  compared  with  a  loss  of  £442 
in  the  previous  year,  a  difference  of  £945.  The  whole  of 
the  profit  had  been  applied  in  reduction  of  the  balance  stand- 
ing to  the  debit  of  profit  and  loss  account  to  £2.752.  The 
capital  expenditure  during  the  year  had  amounted  to  £1,103. 
As  to  their  prospects  for  the  current  year,  the  conditions  now 
prevailing  were  more  or  less  the  same  as_  during  the  year 
under  review,  but  the  returns  so  far  received  showed  a 
further  sHght,  but  quite  satisfactory,  increase  over  the  corres- 
ponding period  of  last  year.  The  sugar  crop  now  growing, 
for  reaping  next  February,  was,  he  believed,  a  good  one,  and, 
if  so,  the  company  should  ultimately  get  the  advantage  of  the 
better  conditions  which  were  sure  to  prevail. 

Mr.  W.  C.  Kenny  seconded  the  motion,  and  the  report  was 
adopted. 


Ferranti,  Ltd. 

The  annual  meeting  was  held  on  Friday  last  at  Central  House, 
Kingsway,  W.C.,  Mr.  A.   W.  Tait  in  the  chair. 

In  moving  the  adoption  of  the  report,  the  Chairman  said 
that  the  trading  profit  for  the  year  was  £37,230,  as  compared 
with  £47,'i56  for  the  previous  year,  or  a  decrease  of  approxi- 
mately £10,000.  This  decrease  was  in  addition  to  the  decrease 
which  was  shown  last  year  from  the  profits  v.hich  were  made 
for  the  year  to  June  30th,  1913,  which  was  the  best  year  in 
the  histoid  of  the  company  since  its  reconstruction.  Last 
year  he  mentioned  that  the  decrease  was  due  principally  to 
the  discontinuance  of  large  switchgear  work  and  the  building 
up  of  new  business  in  switchgear  details  and  power  trans- 
formers; and  he  also  mentioned  that  there  might  possibly  be 
a  further  decrease  due  to  the  conditions  arising  out  of  the 
war.  Unfortunately,  this  had  been  the  case.  The  decrease 
could  be  accounted  for  to  a  very  great  extent  by  the  decrease 
of  the  meter  business,  which  was  the  principal  part  of  the 
company's  trade.  The  decrease  had  not  occurred  in  any 
large  measure  in  the  home  trade,  but  there  had  been  a  con- 
siderable falling  off  in  the  export  trade,  due  to  monetary 
conditions  which  had  had  the  natural  effect  of  retarding 
developments.  There  had  also  been  some  decline  in  the  switch 
instniment  and  heater  sections,  but  this  had  been  compen- 
sated for  in  a  large  measure  by  the  increase  in  the  power 
transformer  department.  Improvements  and  developments  had 
taken  place  in  the  company's  design  of  transformers,  and  the 
progress  which  had  been  made  was  encouraging.  Owing  to 
the  substantial  reduction  W'hich  had  been  made  in  general 
establishment  charges,  the  net  profit  was  £16,739,  Or  only 
£3,0.36  less  than  the  previous  year.  Proceeding  to  deal  with 
the  balance  sheet,  the  Chairman  said  that  a  new  item  on  the 
a.sset  side  was  one  of  £11.8-56,  expenditure  on  equipment  of 
shell  department.  After  considerable  negotiation,  the  company 
were  able  to  make  a  contract  direct  with  the  Government  for 
the  supply  of  a  fairly  large  number  of  3  in.  and  6  in.  shells, 
and  also  for  the  manufacture  of  fuses  and  gaines.  Although 
the  company  had  a  considerable  amount  of  plant  suitable  for 
this  class  of  manufacture,  they  could  not  have  undertaken  the 
ccjntract  which  had  been  placed  with  them  without  consider- 
able addition  to  their  available  plant  and  also  to  their  build- 
ings. The  niatter  was  carefully  gone  into,  and  their  probable 
requirements  in  this  direction  scheduled,  and  arrangements 
had  been  made  under  the  contract  with  the  Government  for 
certain  advances  to  meet  this  expenditure.  Repayment  had 
been  arranged  by  means  of  equitable  deductions  from  the 
invoiced  value  of  the  shells  and  fuses  when  the  same  was 
delivered.  Arrangements  were  well  forward,  and  the  buildings 
had  been  completed  and  n  certain  amount  of  plant  installed, 
although  they  were  suffering,  in  common  with  other  manufac- 
turers, delays  in  delivery  of  various  machines.  Tlie  position 
had  been  piit  before  the  IMinistry  of  Munitions,  and  pressure 
was  lieing  placed  on  the  manufactuiers  to  deliver  the  balance 
of  their  requirements  as  quickly  as  possible.  They  had  already 
commenced  (he  manufacture  of  the  3  in.  shells,  and  of  the 
fu.ses  and  gaines.  and  he  hoped  that  before  very  long  this 
department  would  be  in  full  .swing.  In  connection  with  this 
contract,  they  had  had  a  very  large  amount  of  assistance  from 
Mr.  Ferranti,  and  the  whole  of  this  work  was  under  his  per- 
sonal supervision.  Tliey  had,  in  common  with  other  mnnufnc- 
turera.  experienced  considerable  diflicuKy  in  ob(aining  necos- 
sar>'  supplies  of  materials,  as  well  a.s  having  to  meet  con- 
(inuallv  increasing  cos(s.  lio(h  for  mn(erial  and  lalwur.  It  was 
not  alwavs  possible  to  provide  for  thc'^e  ino-eised  costs  in  the 
prices  which  could  be  obtained  for  (he  fini,she<l  article,  parti- 
<'iilnrly  in  B(andard  nrdcles  such  ns  mclers.  lie  was  plen90<l 
to  s^y  (hit  since  (he  close  of  the  financial  venr  (he  orders 
which  bad  been  obtained  showed  nn  enenunigino  increase  over 
(hose  for  (he  conespondinc  perio<l  of  (he  previous  year,  nnrj, 
if  this  could  only  be  maintnine<1.  and  no  unforeseen  exivndi- 
ture  arose  in  connection  wi(h  (he  nmnufiicture.  (be  results 
which  (hey  would  pln'-e  before  (hem  next  year  should  show 
some  imnrovement.  The  works  of  Ihe  commny  were  declared 
n  controlled  estnblishtvient  under  (he  Muni(ions  of  War  Act. 
1915.  on  September  6th.  1915.  In  order  that  (hey  might 
bo   able    to    nssist  the  country   nt   (he    present   time    to   the 
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fullest  possible  extent,  they  were  making  arrangementg 
whereby  practically  the  whole  of  their  available  male  labour 
Would  be  employed  on  munitions  work,  and  such  other  work 
as  they  could  carry  on  would  be  performed  by  female  labour. 
In  conclusion,  Mr.  Tait  referred  with  satisfaction  to  the  loyal 
co-operation,  energy,  and  ability  exhibited  by  the  heads  of 
the  various  departments  and  by  the  whole  of  the  staff  in 
assisting  the  company  during  a  trj'ing  and  difficult  period 

Mr.  .-^RTurR   W'hiitaker  seconded  the  resolution,  and  the 
report  was  adopted. 


Norwich  Electric  Tramways  Co. 

The  report  for   the  year  ended  June  30th,    191,5,    gives    the 
following  comparative  figures  for  1914  and  1915  :  — 

1914.  1915. 

Total  receipts  ;f39.121    ;C39.126    Inc    £    .S 

Total  expenditure     28.044    28,479    Inc.      435 

Net    profit  £nsm    £\<SMT    Dec.  £430 

The  above  amounts  for  expenditure  include  debenture 
interest,  donations,  and  London  expenses.  .'\dding  £797 
brought  forward,  there  is  a  total  of  ^611,444  to  be  dealt  with. 
The  directors  recommend  that  £2,500  be  placed  to  the  reserve 
fund  account,  £7,920  to  the  payment  of  3  per  cent,  dividend 
on  the  shares  of  the  company  for  the  year,  and  £1,024  be 
carried  forward. 

1914.  1915. 

Car   miles    run  I,048,2r3    1.011,994 

Passengers    carried         9,431.890     9.471.883 

Earnings  per  cm a96d 9.27d. 

Expenses   per   CM S.82d 6.13d. 

Earnings  per    passenger  ...       0.96d 0.99d. 

Mr.  G.  M.  Chamberlin.  who  was  appointed  local  director  under  Section  47 
of  the  Norwich  Electric  Tramways  Act,  1897,  retires,  and  under  Section  45  of 
the  Norwich  Electric  Tramways  Act,  1914,  the  Corporation  of  Norwich  will 
appoint  a  director,  subject  to  the  approval  of  the  directors  of  the  company, 
to  represent  the  city  of  Norwich  on  the  board  for  the  ensuing  year. 


Auckland  Electric  Tramways  Co.,  Ltd. 

During  the  year  ended  June  30th,  1915,  the  total  revenue 
was  £272,242.  The  traffic  receipts,  which  were  adversely 
affected  by  the  war,  amounted  to  £267,794,  showing  a  decrease 
of  £3,908.  After  providing  for  all  expenses  chargeable  to 
revenue,  including  £20,510  for  debenture  and  other  interest, 
the  rental  and  percentage  of  profits  payable  to  the  Auckland 
City  Council  amounting  to  £5,382,  and  setting  aside  £22,500 
to  the  renewals  and  depreciation  account,  there  is  a  surplus 
of  £53,404.  plus  £5.876  brought  forward,  making  £59,280.  The 
preference  dividend  requires  £9.000.  .An  interim  dividend  on 
the  ordinary  shares  for  the  half-year  ended  December  3l8t, 
1914,  of  7d.  per  share,  less  income-tax,  was  paid  in  May,  and 
the  directors  now  recommend  that  £10,000  be  transferred  to 
reserve  account  (bringing  the  account  to  £122,500),  and  that  a 
further  dividend  be  paid  on  the  ordinary  shares  of  Is.  per 
share,  less  income-tax,  making  Is.  7d.  per  share  for  the  year. 
This  will  leave  £4,6-55  to  be  carried  forward.  £5,851  first 
mortgage  debenture  stock  was  bought  and  cancelled,  the 
average  cost  to  the  company  being  slightly  over  par.  The 
capital  expenditure  during  the  year  aggregated  £24,074,  most 
of  which  w-as  in  respect  of  additions  to  the  generating  plant, 
including  the  cost  of  a  1,050-kw.  mixed-pressure  turbo-set, 
which  is  now  in  course  of  installation  and  is  expected  to  effect 
economies  in  the  working  costs.  Expenditure  has  also  been 
incurred  on  certain  duplications  of  the  track  and  in  connection 
with  an  extension  of  1.14  miles.  The  new  central  repair 
works  in  the  Mount  Roskill  district  were  in  operation  during 
the  whole  of  the  year,  and  have  enabled  the  company  to  deal 
expeditiously  and  economically  with  rolling  stock  and  other 
repnirs.  Arrangements  have  been  concluded  with  the  Auck- 
land City  Council  with  regard  to  the  extension  in  Upper  Oueen 
Street,  and  the  work  is  now  in  course  of  being  carried  out. 
In  view  of  the  monetary  conditions  brought  about  by  the  war, 
capital  expenditure  in  other  directions  is  being  restricted  as 
much  as  possible.  The  passengers  carried  numbered  41.375,689, 
as  compared  with  42,1.33,345,  and  the  average  expenditure  per 
passenger  fell  from  l.OOd.  to  .99d. ;  the  average  receipts  per 
passenger  were  unaltered  at  1.55d. 
.Annual  meeting  :   November  8th. 


Drake  &  Gorham,  Ltd. 

The  directors'  report  for  the  j'ear  ended  June  30th,  1915,  states 
that  after  payment  of  all  charges,  including  bonuses  due  to 
staff,  allowances  to  those  who  have  joined  the  National  Forces, 
and  making  provision  for  contingencies,  there  remains  a  net 
profit  of  £3,817,  plus  £1,931  brought  forward,  making  a  total 
of  £5,748.  After  payment  of  a  dividend  at  the  rate  of  2i  per 
cent,  requiring  £3,125,  £1.000  ie  applied  in  writing  down 
goodwill,  and  £1,623  is  carried  forward.  .As  might  be  expected, 
country  house  lighting  has  been  curtailed  by  the  war,  but 
the  organisation  of  the  company  has  been  utilised  in  providing 
light  and  power  for  pow-der  factories,  chemical  works,  camps 
and  hospitils,  which  has  kept  the  staff  fully  employed.  As, 
however,  this  work  was  undertaken  at  low  rates,  the  profit  on 
the  installation  department,  as  a  whole,  shows  a  reduction. 
The  wholesale  department  has  maintained  its  position  and 
profits  in.  spite  of  the  prevailing  conditions.    The  agency  for 


commercial  electric  vehicles  with  Edison  batteries  has  resulted 
in  a- number  of  sales,  and.  develoimiout  of  this  department 
during  the  current  year  has  already  taken  place.  Two  direc- 
tors and  60  members  of  the  staff  (two  of  whom  have  been 
kille<l  and  one  wounded)  volunteered  for  national  service,  and 
up  to  June  80th,  £811  had  been  paid  in  allowances. 


West  India  and  Panama  Telegraph  Co.,  Ltd. 

The  report  states  that  the  amount  to  credit  of  revenue  is 
£36,454,  against  £41,482  for  the  corresponding  half-year  of 
1914,  and  the  expenses  have  been  £27,225,  against  i'26,900. 
The  result  is  a  profit  of  £9,229,  plus  £1,741  interest  on  invest- 
luents  and  £6,348  brought  forward,  making  an  available  total 
of  £17,319.  The  directors  propose  that  this  amount  be  dealt 
with  as  follows:  First  preference  shares,  dividend,  nix  months 
to  June  30th,  6s.  per  share,  £10, .308;  second  preference  .shares, 
dividend,  six  months  to  June  30th,  6s.  per  share,  £1,400; 
ordinal?  shares,  dividend,  six  months  to  June  30th,  9d.  per 
share  (free  of  income-tax),  £3,312;  balance  to  current  half- 
year's  account,  £2,237.  The  working  profit  for  the  half-year 
is  £9,229,  as  compared  with  £14,582,  a  decrease  of  £5,353.  Tlie 
war  conditions  referred  to  in  the  last  report  have  during  the 
half-year  involved  an  abnormal  expenditure  of  over  £7,000. 
The  cost  of  repairs  to  cables  is  £3,263  less,  partly  owing  to 
receipts  for  the  hire  of  the  Henry  Holmes  and  to  a  smaller 
quantity  of  cable  having  been  used  in  repairs.  The  traffic 
receipts  during  the  current  half-year,  to  which  are  added  the 
special  subsidies  granted  in  respect  of  a  reduction  of  rates,  so 
far  show  a  considerable  falling  off  in  comparison  with  those 
of  the  corresponding  half-year  of  1914.— Financier. 


Western  Telegraph  Co.,  Ltd. — The  directors,  after 
transferring  £150,(X)0  towards  the  reduction  of  the  amount 
01  capital  expenditure  in  excess  of  the  share  capital  and  deben- 
ture stock  issued,  £150,000  to  the  general  reserve  fund,  £30,(X)0 
to  the  land  and  buildings  depreciation  fund,  and  £50,000  to 
the  provision  on  account  of  investment  fluctuations,  recom- 
mend a  final  dividend  of  3s.  per  share,  making  a  total  dividend 
of  6  per  cent,  for  the  year  ended  June  30th,  1915,  also  a  bonus 
of  2s.  per  share,  both  free  of  income-tax. 

South  Metropolitan  Electric  Light  &  Power  Co.,  Ltd. 

— .\t  the  meeting  of  debenture  stockholders  on  October  27th, 
the  resolution  mentioned  on  page  568  of  our  last  issue  reduc- 
ing the  amount  to  be  set  aside  to  reserves  and  depreciation 
W'as  carried  by  11  votes  to  6,  but  as  a  three-fourths  majority 
was  necessary,  the  resolution  was  declared  lost. 

Capital   Reduction. — A  petition  for  the  reduction  of 

capital  in  the  County  of  Durham  Electrical  Power  Distribu- 
tion Co.,  Ltd.  anil  Reduced,  from  £500,000  to  £300,000,  is  to 
be  heard  in  London  on  November  16th.  k  notice  regarding 
the  matter  appears  in  our  advertisement  pages  to-day. 

Bordeaux  Electric  Tramways  Co. — The  following 
dividends  are  to  be  paid  in  London,  on  November  15th,  on 
the  shares  of  the  Compagnie  Francaise  des  Tramways  Elec- 
triques  et  Omnibus  de  Bordeaux  : — Pea.  4.45  on  bearer  shares 
against  coupon  No.  27  and  Fes.  4.80  on  registered  shares  by 
endorsement  on  certificate. 

Shropshire,  Worcestershire,  and  Staffordshire  Elec^ 
trie  Power  Co. — The  Times  states  that  this  company  will  bold 
an  extraordinary  general  meeting  on  November  19th  to  sanc- 
tion the  creation  and  issue  of  £100,(XIO  of  oj  per  cent,  deben- 
ture stock. 

City  of  Buenos  Aires  Tramways  Co.  (1904),  Ltd.— 

The  directors  have  declared  a  dividend  of  Is.  3d.  per  share, 
being  at  the  rate  of  5  per  cent,  per  annum,  less  income-tax, 
for  the  three  months  to  September  30th. 


STOCKS    AND    SHARES. 


Tuesday  Evening. 
It  is  surprising  how  httle  the  Stock  Exchange  markets  are 
being  influenced  by  politics  of  any  kind.  The  investor  seems 
to  be  indifferent  to  the  war  influences  so  far  as  the  active 
markets  are  concerned.  His  attitude  must  cause  disappoint- 
ment to  the  puling  pessimist  who  makes  a  gospel  of  national 
depreciation,  because  such  steadiness  in  markets  augurs  a 
calm  confidence  on  the  part  of  the  general  public  that  must 
be  galling  to  the  sen.sation-seller  and  his  ready  victim.  Not 
even  the  greatly-deplored  accident  to  His  Majesty  brought 
about  a  tremor  in  markets,  and  the  talk  about  a  new  War 
Loan  has  not  led  to  any  sales  of  gilt-edged  stocks  in  conse- 
quence. 
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Once  more,  it  is  Brazil,  Canada,  and  Mexico  which  lead 
the  markets  all  round.  Mexico  is  hardly  such  a  favourite  as 
she  was  a  fortnight  back.  Rumours  as  to  assassination  of 
Carranza  turned  out  to  be  ill-founded,  but  tbey  were  un- 
pleasantly remindful  of  possibilities  in  a  country  where  revolu- 
tion has  been  dormant  for  less  than  a  month.  After  a  reaction, 
however,  prices  of  various  Mexican  issues  hardened  up. 

The  Canadian  and  American  munition-makinf;  companies 
are  known  to  be  overwhelmed  with  work,  and  the  electrical 
undertakings  ai-e  fast  and  furiously  busy  witb  orders  from  this 
country  and  the  Allies.  Canadian  General  Electrics  fell  back 
to  124  after  their  Fifth  of  November  rise,  but  the  demand 
sprang  up  again,  and  the  price  rose  to  129  with  it.  Shaw-i- 
nigan  Water  and  Power  Common  shares  are  strong  at  115, 
and  C<m.solidated  Gas,  Electric  Light  and  Power  of  Baltimore 
went  up  to  116i.  Shawinigan's  August  earnings  of  150,000 
dollars  showed  an  increase  of  8,000  dollars  on  the  month. 

In  view  of  thp  big  price  advances  of  late,  it  is  useful  to  com- 
pare a  few  yields,  because  while  some  stocks  are  still  cheap, 
there  are  others  which  look  expensive  enough,  bearing  in  mind 
that  the  War  Loan  can  be  bought  to  pay  nearly  4J  per  cent. 
on  the  money.    Representative  fixed-interest  securities  are  :  — 

Bond    or  Stock.  Price.  Yield.  Interest  due. 
Baltitnore  Gas.,   Elec.  Power  Con.  Deb. 

Stock      91c.d.  ;{:5  10    0  Mav,  Nov. 

General    Elec.    Gold,    debs 102^  4  17     6  MaV.,  Sep. 

Mississippi     Power    83  6     0    0  Jan.,  July. 

Pennsylvania    Water  &    Power    97  ,S     3     0  Jan.,  Julv. 

Rio  Trams  1st        93  5     7     6  Jan.,  July. 

Rio  Trams  2nd       76  611     6  Apl.,  Oct. 

Sao  Paulo  Tram   1st     92  6     8     0  June,  Dec. 

Toronto  Power  Deb.  Sik 88c.d.  ,'5     2     0  Mav.  Nov. 

United   Elec.  Montevideo  Trams  1st.  deb.  89  c.d.  S  12     6  May,  Nov. 

Winnipeg    Elec.   RIy.   perp.  deb.   stk.    ...  86J  5     10  Apl.,  Oct. 

In  all  the  above  cases  the  interest  is  5  per  cent.,  with  the 
exception  of  the  Toronto  and  the  Winnipeg  debentures,  which 
are  4J  per  cent,  stocks.  The  latter  is  obtainable  free  of  stamp 
and  fee. 

The  electricity  supply  market  is  so  quiet  that  there  is  not 
an  alteration  to  record  in  our  lists  this  week.  There  is  a  little 
business  doing  in  County  of  Loudon  shares,  the  yield  on  the 
ordinary  attracting  buyers,  while,  at  the  same  time,  there 
are  a  fair  number  of  shares  on  ofler.  For  South  Metropolitan 
ordinary  there  has  been  some  inquiry,  on  the  basis  of  15s.  6d. 
City  of  London  ordinary  are  chanjiing  hands  about  12,  but  in 
Charing  Cross  issues  there  is  notbing  going  on.  Edmundson's 
Ordinary  changed  hands  the  other  day  at  5s.,  and  the  £o 
preference  shares  at  3,  these  carrj'ing  6  per  cent  cumulative 
preference  dividends.  The  non-cuumlative  preference  (also 
£5  shares)  are  about  a  sovereign.  Lfindon  Electric  preference 
attracted  a  little  attention  at  about  4i,  and  Metropolitans  last 
changed  hands  at  45s. 

Another  feverish  outbreak  of  buying  of  American  Rails  has 
helped  prices  of  shares  of  all  the  companies  operating  in  the 
States.  New  York  Telephones  at  100,  ex  dividend,  are  very 
steady,  American  Marconis  hardened  to  18s.  3d.,  and  Anglo- 
American  Telegraph  preferred  at  101  x.d.  is  a  little  better, 
allowing  for  the  deduction.  Western  Telegraphs  are  good,  on 
the  declaration  of  the  usual  Ss.  final  dividend  and  2s.  bonus. 
West  India  and  Panama  are  unchanged,  the  dividend  of  9d. 
a  share,  free  of  tax,  comparing  with  Is.  3d.  a  year  ago.  In 
the  Eistern  group.  Eastern  ordinary  has  giined  2"  points.  Both 
the  Globe  Telegraph  shares  are  better,  further  improving  upon 
their  rise  of  last  week,  and  the  market  as  a  whole  shows  con- 
siderable strength. 

Tliis  cannot  be  said  of  Home  Railway  stocks.  Districts 
hardened  a  trifle,  but  the  Underground  Electric  "  A  "  shares 
are  dull  at  4s.  9d.  Most  of  the  Steam  stocks  show  a  sickly 
tendency.  So  long  as  the  war  continues,  the  Government 
guarnntce  to  the  railways  prot^-ts  dividends  to  a  material 
extent,  but  the  outlook  for  the  industrj-  after  the  war  is  over 
is  too  obscure  for  the  investor  to  be  tempted  .to  buy  the  stocks. 
Should  trade  turn  out  to  be  good,  there  will  be  labour  diffi- 
culties. If  there  are  none  of  the  latter,  it  will  mean  that 
trade  is  sluggish;  and  the  invest^ir  is  not  a  little  puzzleti  to 
know  what  to  make  of  the  situation  as  it  will  develop  when 
peace  breaks  out. 

Brazil  Tractions  recovered  their  dividend  of  J,  -deducted  last 
account-day.  and  there  is  still  a  considerable  amount  of  .nctivitv 
in  the  shares.  Indeed,  Argentine  and  Brazilian  issues  of  all 
kind.s  are  in  demand  just  now. 

The  manufacturing  shares  are  somewhat  unst^eady.  Bab- 
cocks  eased  (iff  a  trifle,  and  falls  of  i  took  place  in  British 
Insulated  and  in  India-ruhber  shares.  On  the  other  hand, 
Henleys  are  up  on  the  week,  and  Telegraph  Constructions  fdl- 
lowe<l  up  their  previous  rise  with  an  advance  of  another  lOs. 
Prices  in  the  rubber  share  market  keep  very  firm.  There  is 
a  good  deal  of  business  doing  m  tliem.  mo.s't  of  it  small  but 
fnirlv  constant.  The  latest  speech  of  the  Chancellor  of  the 
Exchequer  on  the  Budget  encouraged  the  idea  that  the 
younger  rubber-producing  companies  would  receive  reason- 
able treatment  in  the  matt<^r  of  the  F'",xcess  Profits  Tax  :  Mr. 
McKenna  said  that  such  cases  must  be  left  to  be  decided  by 
the  referees 

A  substantial  recnverj-  in  copper  nhnrpR  is  worth  noticing. 
The  in'-tnl  has  started  to  iinprnve.  nnd  heavy  purchases  of 
shares  fmin  the  other  uide  of  the  Atb.ntir  has'hronoht  about 
a,  complete  rhnnge  in  the  complexion  of  the  market  for  copper 
shares  on  this  side.  There  is  not  much  doing  in  Armament 
Bhnres,  but  supply  nnd  demand  keep  level  enough  to  hold 
pnces  steady. 


SHARE   LIST  OF  ELECTRICAL  COMPANIES. 


BOUI    BLBarBlOITy   OoHPANIHI. 

Prioe 
DlTideod 
1914. 


BromptoD  Ordlnnry       

do.        7  per  cent.  Pret 

ObarinK  Gross  Ordinary  ..         .. 

do.        do.        do      4i  Prel. 

do         do.  Ult;  Pret 

do.    4  Deb 

Chelsea        

do.    4)  Deb 

Oity  of  LoDdon 

do.       do.    6  per  cent.  Pret. 

do.       do.    5  Deb 

do.        do     4i  Deb 

Ooanty  of  London  

do.        do,       6  per  cent.  Pret.  .. 

do.       do.        1st  Deb 

do.       do.       and  Deb 

Kensington  Ordinary 

London  Glectrio 

do.       do.    6  per  cent.  Pret. 

do.       do.    4  Deb 

Ue6ropolitan         

do.  4)  per  cent.  Pret. 

do,  4i  Deb 

do.  84  Deb 

St.  James'  and  Pall  Mall 

do.     do.     do.     7  peroenl.  Pret. 

do.     do.     do.    8i  Deb 

Boneb  London       

Boatb  Mf^tropolitan  Pret 

Westminster  Ordinary 

do,  4iPret 


10 


Nov.  2, 
1916. 

Ik 

7 

81 

8| 
8J 

eo 

87 

laj 

lOi 


4i 


6i 
6i 
70 

n 
It 


n?KLfcOB&FHB   AMD   TBLSPBONB: 

&nglo-Am.  Tel.  Pret 6  101: 

do.  Det li 

Chile  Telephone 8 

Cuba  Bub.  Ord 5 

do,        Pret 10 

Eastern  Extension          7 

do.  4  Deb 4 

Kaslern  Tel.  Ord 7 

do.  Bi  Pret 8i 

do.  4  Deb         4 

Globe  Tel.  and  T.  Ord 6 

do.  Prof 6 

at.  Northern  Tel 99 

[ndo- European 13 

Uarooni       10 

New  York  Tel.  44 4J 

Oriental  Telephone  Ord 10 

do.  Pret 6 

Tel.  Egypt  Deb 4i 

Dnited  H   Plate  Tel 8 

do.  Pret 6 

West  India  and  Pun 1 

Westerii  Telegraph         7 

do.  4  Deb 4 


•n 


U| 


HOHB     RuLB 


Central  London,  Ord,  Assented 

Metropolitan  

do.  District     ,, 

Undergroand  Electric  Ordinary 

do.  do,       "  A "     .. 

dOi  do.     Inoome 


S2i 
13i 


FoBBian  Tbams,  Ao, 


Aielaide  Bap,  6  per  cent.  Pret. 

do  H  Deb.      . . 

An}lo-Arg,  Trams,  li'lrst  Pret. 
do.  9nd  Pret. 

do.  4  Deb. 

do,  44  Deb. 

do.  C  Deb. 

B  '  zil  1  laoDions  .. 
B  oioay  Electric  Pret.  .. 
do.  44  Deb. 

Mexico  Trams 

do.  6  per  cent.  Bonds 

do.  6  per  cent  Bonds 

Mexican  Light  Common 

do.  Pret 

do.  iBt  Bonds 


B7 

64 


MAHUuoTUBina  Ookpuiikb 


Babcnck  S  Wilcox 
Britii,h  Aluminium  Ord. 
dn.  Pret. 

British  Insulated  Ord.   .. 
do.  Pret.  .. 

British  Westinghouse  Pret. 

do,        4  Deb 

do,  6p,  Uon 
Callendors 

do',       6  Pret 

do.  44  Deb. 
Castner-Kelfner  .. 
Edieon  A  Hwan,  £8  pd,  , . 

do.      do,      fully  paid 

do,      do,      4  Deb.  .. 

do.      do.      6  %  Deb. 
Electric  Construction    .. 

dn  do.         Prof. 

Geo.  Elec.  Pro! 

Honlcy  

do.       44  Prot 

do.       44  Deb 

Indla-Rubb" 


+  i 


+  i 


6  19 
6  14 
6  18 


6  18 
6  U 
6  18 


n 

-  A 

8  19 

lA 

«  11 

18/3 

— 

6  « 

m 

-  I 

7  8 

4 

6  3 

mi- 

— 

8  10 

7a 

— 

6  11 

101 

— 

6  10 

11 



6  16 

4i 

— 

6  11 

na 

^ 

4  17 

61/- 

— 

1  18 

10/. 

— 

Nl 

Telegraph  Con SO  83  +i         'I 

Allowance  made  tor  dividends  being  paid  tree  of  inoome.tax. 


Dclabole    HIectric    Lighting    and    Supply    Co.— The 

annual  meeting  w.is  held  on  October  27lh,  Mr,  Maurice  J. 
Wells  presiding.  The  report  for  the  year  ernhnl  June  liOtb 
showe<l  th;it  the  income  h.id  been  considerably  a(Tecte<l  by 
the  war,  street  lighting  being  prohibited  by  tlie  autboritiea. 
There  had  been  a  profit  for  the  year  of  £119. 
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METAL    MARKET. 


HALF-WATT    LAMPS   FROM    THE    CENTRAL 
STATION    STANDPOINT. 


Flnetnationg  In  October. 
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IJeteetiou  of  Blowholes  in  fastings  by  \-Rays. — 

Iq  a  note  read  before  the  Inetitnte  of  Metals  at  the  recent  autumn 
meeting,  Mr.  C.  H.  Tonamy,  of  Kobp,  Japan,  described  experiments 
made  for  the  pnrpise  of  detecting-  internal  blowholes  by  external 
examination  with  X-rays. 

Such  ilefects  being,  in  the  ordinary  way,  only  discovered  whtn 
the  material  is  subjected  to  machining,  the  application  of  X-rays 
for  this  purpose  seemed  likely  to  be  of  great  service,  particularly 
with  copper  castings,  since  pure  copper,  when  at  a  high  tempera- 
ture, absorbs  gases  from  the  air,  thereby  rendering  likely  the  for- 
mation of  blowhole?.  When  making  these  castings  a  small 
(jaantity  of  phosphorus,  tin,  or  zinc  is  usually  added  as  adeoxidiser. 
Blowholes,  however,  are  always  to  be  guarded  against,  and  in 
order  to  study  their  occurrence  the  author  made  some  txperiments 
upon  a  thin  casliog  of  pure  copper. 

By  varying  the  distance  between  the  centre  of  the  tube  and  the 
X-ray  plate,  the  tima  of  exposure,  and  the  strength  if  current,  the 
following  results  were  obtained  : — 


Vertical 

Time  of 

Strength  of 

distance. 

exposure. 

current. 

Remarks. 

Canti- 

MiUi 

metres. 

Uin.   SCO. 

amperes. 

f  Very  faint  spots 
1      obtained,  which 

50 

2       5 

0-8 

J      indicated    the 
1      positions     of 

blowholes. 
r  More     distinct 

30 

2    :50 

08 

\      spots     ob- 
[      taint  d. 
Ml  ch  more  dis- 

15 

5       0 

2-0 

tinct    spots 
obtained. 

In  order  to  verify  the  results  eo  obtained,  the  plate  was  sawn 
across  through  the  indicated  positions  of  the  blowholes,  and  these 
were  found  to  be  continuono. 

In  this  experiment  an  X-ray  fource  of  ordinary  strength  was 
used,  but  had  there  been  employed  a  much  more  powerful  source, 
such  as  the  Coolidge  tube  u^ed  by  Dr.  Wheeler,  the  radiographs 
would  certainly  have  been  sufficiently  distinct  to  determine  the 
f  xact  position  of  the  blowholes.  Moreover,  by  taking  radiographs 
in  two  directions  at  right  angles  to  one  another,  the  depth  of  the 
blowholes  beneath  the  nurface  of  the  plate  conld  be  detf  rmined. 

There  is  little  doubt  thi.t  useless  work  in  'he  machine  shop 
might  be  sAved  by  tes'ing  mi  tals  by  means  of  X-rays  as  described 
above. 


Bv  "  LUX,"  B.Sc.  (UoNS.) 


There  is  nut  the  lea.st  doubt  that  but  lor  the  invention  of 
the  tungsten  filament  incandescent  lamp,  incandeecent  electric 
lighting  would  be  in  an  economically  .serious  position  by  this 
time.  Carbon  filament  lamps  might  have  roiaaincd  in  use 
for  a  little  longer,  but  incandescent  electric  lighting  would 
to-day  have  been  an  extravagance,  and  the  lighting  load  on 
central  station  mains  would  rapidly  have  dwindled  to  negli- 
gible proportions.  Fortunately  the  actual  state  of  affairs  is 
very  dilTorcnt.  The  tungsten  nlamont  (in-  vacuo)  provides  a 
brilliant  light  by  the  expenditure  of  one  watt  per  <'an(lle-power, 
and,  by  so  doing,  has  placed  electric  lighting  withm  the 
reach  of  all,  and  in  a  position  to  comix'te  cll'wtivcly  with 
all  other  illuminants.  Gloomy  as  were  the  forebodings  of 
central  station  engineers  at  the  time  when  the  first  metal 
filament  lamps  were  intro<luced,  none  can  deny  that  these 
lamps  were  literally  the  salvation  of  the  domestic  electric 
lighting  industry,  and  of  unqualified  advantage  to  all  parties 
i-oncerned.  From  the  very  first,  consumers  recognised  that, 
although  the  new  lamps  permitted  them  to  cfTect  material 
economies  in  lighting  at  given  "points,"  an  even  more 
important  advautiige  was  the  natural  coroUai'y  that  more  and 
better  lighting  could  be  obtained  for  a  given  outlay.  Con- 
sciously and  unconsciously  this  important  principle  was 
applieti.  and  is  still  being  extended.  Hence,  while  innumer- 
able consumers  now  use  electric  light  who  could  never  have 
entertained  the  idea  of  using  it  with  carbon  lamps,  the  ten- 
dency of  all  established  consumers,  and  of  fresh  consumers 
as  tliey  arrive,  is  to  use  electric  lighting  ever  more  freely — 
to  install  electric  lamps  in  evei-y  room  and  passage,  and  to 
make  full  use  of  them  when  installed. 

There  was,  how^ever,  a  chink  in  the  armour  of  electric 
lighting  even  after  the  introduction  of  the  metal  filament 
lamp,  this  zone  of  weakness  lying  between  the  domestic  light- 
ing field  and  that  field  in  which  the  most  powerful  flame 
arcs  could  appropriately  be  employed.  In  other  words,  there 
was  a  need  for  something  yet  better  than  the  metal  filament 
vacuum  lamp  to  meet  the  competition  of  high-pressure  gas 
lamps,  "gas  arcs,"  and  the  like  in  shop  lighting,  in  the 
lighting  of  average  streets,  and  in  other  similar  applications. 
This  need  has  been  supplied  by  the  gas-filled  or  "  Half-Watt  " 
lamp,  and.  just  as  the  first  metal  filament  lamps  saved  the 
domestic  lighting  load  to  central  station  engineers,  so  the 
half-watt  lamp  has  furnished  central  stations  with  a  means 
of  retaining  and  vastly  extending  their  lighting  connections 
in  shops,  factories,  streets,  open  spaces,  and  other  places— 
wherever,  in  fact,  lighting  units  of  from  .3,000  down  to 
several  hundred  candle-power  are  required. 

.\11  that  these  new  lamps  mean  to  central  stations  has  not 
yet  been  adequately  realised.  .\  '2,000-c.p.  half-watt  lamp,  as 
suitable  for  use  in  lighting  open  spaces  or  large  interiors, 
consumes  1  Kw.  Its  demand  is  operative  continuously  for 
hours  at  a  stretch  and  is  supplied  at  lighting  rates.  Once 
consider  these  facts,  and  the  immense  advantage  conferred 
upon  central  station  interests  by  the  advent  of  the  half-watt 
lamp  is  obvious  Nor  is  the  central  station  benefit  gained  at 
the  consumer's  expense.  Such  a  state  of  affairs  would  be 
quite  unstable,  could  it,  by  any  means,  be  brought  about. 
Actually,  of  course,  the  half-watt  lamp  is  of  as  great  and 
ix>rman'ent  advantage  to  consumers  as  to  central  station 
engineers  in  that  it  provides  all  the  advantages  of  the  simple 
incandescent  lamp  combined  with  economy  hitherto  unavail- 
able. ... 

In  the  lighting  field,  where  competition  between  various 
illuminants  is  still  so  keen,  one  realises  with  exceptional 
force  that  suspended  progress  is  tantamount  to  immediate 
retrogression.  Further  than  this,  retrogression  in  efficiency 
(jf  electric  as  compared  with  other  lamps  would  involve 
immediate  .slackening  in  the  rate  of  development  of  electric 
lighting  loads,  followed  soon  by  actual  reduction  in  the  latter. 
While,  on  the  other  hand,  the  perfecting  of  more  efficient 
lamps  might  seem  to  produce  a  reduction  in  lighting  load, 
this  is  obviated  by  the  fact  that  the  new  lamps  are  intro- 
duced in  the  larger  sizes— giving  increased  candle-power. 
Furthermore,  the  rate  of  development  of  the  lighting  load, 
so  far  from  being  checked,  is  immensely  accelerated.  The 
actual  reduction  in  load  is  thus  quite  temporary,  and  as 
there  is  necessarily  a  considerable  diversity  factor  in  the 
adoption  of  new  types  of  lamp  by  various  consumers,  the 
actual  effect  on  the  lighting  load  curve  need  not  be  an  adverse 
one;  in  many  cases  it  will  prove  to  be  a  beneficial  one,  and  in 
the  worst  ca.se  much  less  pronounced  than  might  be  expected. 
'iTie  fundamental  fact  is  that  the  whole  course  of  lighting 
development  is  healthv  and  stable  so  long  as  lamps  of  the 
highest  efficiency  available  are  employed,  but  becomes  ,-irtificial 
and  unstable  directly  one  neglects  to  take  full  advantige  of 
lamp  improvements."  These  statements  are  no  mere  hypo- 
thesis, but  have  been  justified  completely  by  the  history  of 
electric  lighting  since  the  intro<]uction  of  the  first  metal 
filament  lamps,  w-hieh  represented  anything  from  50  per 
c.nt  f.^  70  nor  "ent.  advance  in  efficiency  on  any  previously 
nbtainalile   iiu-iuhwent  lamps. 
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History  will  undoubt^jdly  repeat  itself  in  the  case  of  half- 
wit (  lainps.  The  large  sizes  open  out  to  incandescent  electric 
lij;hting  an  entirely  new  field  of  development,  of  iniiuediate 
advantage  to  both  consumer  and  central  station,  and  corres- 
jwnding  to  tlie  new  field  opened  out  by  the  first  metal  fila- 
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b.nc  Shaft 
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Fig.  1.— Losses  from  Coal  Pile  to  Lami'. 

meut  lamps.  The  smaller  sizes,  including  those  already  avail- 
able and  those  becoming  available  as  the  technology  of  manu- 
facture advances,  may  be  likened  in  their  effect  on  consumers 
and  central  stations  to  the  effect  of  the  first  metal  filament 
lamps  on  previous  users  of  carbon  lamps.  But  the  analogy 
is  not  complete,  for,  as  compared  with  the  metal-carbon 
position,  the  smaller  half-watt  lamps  otfer  more  advantage  to 
consumers  and  less  prospect  of  even  temporary  depression 
to  central  station  engineers.  Paradoxical  as  this  statement 
may  appear,  it  can  bei  justified.  In  the  first  place,  the  abso- 
lute advance  in  efficiency  between  metal  filament  (vacuum) 
and  half-watt  (gas-filled)  lamps  in  their  smaller  sizes  is  less 
than  between  carbon  lamps  and  metal  filament  lamps— say,  a 
reduction  of  energy  for  equal  light  of  about  half  for  the 
half-watt  over  metal  vacuum  lamps  as  compared  to  a  reduc- 
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•2.— Redcction  in  Plant  required  fok  Equal 
Lighting  Capacity. 


tion  of  about  three-quarters  for  ordinary  metal  vacuum  lamps 
over  carbon  lamps.  On  the  other  hand,  the  gain  in  brilliancy 
by  the  half-watt  lamp  is  eight-fold  over  the  ordinary  metal 
vacuum  lamps.  The  attractiveness  and  quality  of  the  light — 
its  advertising  effect — is  thus  increased  eight-fold  at  the  cost 
to  the  central  station  of  a  50  per  cent,  saving  in  current.  The 
balance  is,  therefore,  in  favour  of  the  central  station  and 
electric  lighting  growth.  Furthermore,  where  the  smaller 
lighting  units  aje  concerned,  the  advance  in  efficiency  realised 
by  the  half-watt  lamp  is  more  important  to  the  consumer 
in  providing  more  and  better  lighting  at  the  same  cost  than 
in  actually  reducing  lighting  costs. 

The  first  metal  filament  lamps  c«uld  be  simply  inserted  into 
existing  fittings  in  place  of  carbon  lamps.  This  was  not 
always  done,  and  certainly  was  not  always  the  best  thing 
to  do;  but   it  could   be  done,  and  the   important  point  was 


Fi<i.  3.— Rbductiox  in  Plant  Oapacitv  and  Coal  CoNSUMrTiON 
WITH  Improvements  in  ELEcrnic  Lamps. 

tliiit  it  imino.diately  reducc<l  the  cost  of  electric  lighting  to  n 
level  at  which  it  could  compete  \yith  any  (jther  domestic 
ilhiinitiant.  An  a  result,  reduction  in  lighting  cost  is  now  a 
matter  of  Bo<:ondary  importance.  Tlie  first  tungst^-n  lamps 
(ulucated  the  public  Ut  the  ne*!d  for  more  light,  and  popu- 
lariKcd  electric  lighting  by  roducinc  its  cost,  'llie  biilf-watt 
lamp,  on  the  other  hand,  c/)mpel8  tlie  use  of  suitable  fittings. 
It  cheapens  electric  lighting  iinmciisely  in  b1io|i  lighting, 
Htre<:t  lighting,  and  n  number  of  other  apnlicatioiis  wherein 
the  ordinary  tungsten  lamp  found  it  difficult  to  compete  with 


certain  other  illuiiiinauts.  In  the  domestic  field  it  comjjels 
abandonment  of  the  many  inefficient  and  injuriou.s  lighting 
schemes  hitherto  tfilerated,  and  provides  the  beet  possible 
illumination  without  any  increase  in  cost.  The  objections 
ordinarily  raised  to  indirect  lighting  are  completely  overcome 
by  the  advent  of  the  half-watt  lamp,  which  cornbines  the 
lowest  cost  of  direct  tungsten  lighting  with  the  unique  excel- 
lence of  indirect  and  semi-indirect  illumination. 

High  efficiency,  as  applied  to  any  system  of  artificial  light- 
ing, is,  of  course,  a  purely  relative  term.  The  best  incandes- 
cent lamp  available — which  is  nearly  the  best  incandescent 
lamp  conceivable — can  convert  but  a  very  small  fraction  of 
the  energy  of  a  coal  pile  into  light.  At  the  same  time,  the 
lamp  is  responsible  only  for  part  of  the  loss  occurring  in  the 
series  of  conversions,  from  coal  to  light,  and  the  fact  that  its 
efBcicncy  has  been  so  much  improved  during  recent  years 
is  rendered  none  the  less  important  by  the  fact  that  the 
overall  efficiency  remains  low. 

The  series  of  rectangles  in  fig  1  show  diagrammatically 
how  the  energy  stored  in  a  coal  pile  dwindles  in  the  coui'se 
of  the  conversions  necessary  to  produce  incandescent  electric 
light  on  the  consumer's  premises.  Of  the  full  energy  equiva- 
lent of  the  coal  pile  represented  by  the  left-hand  rectangle, 
only  about  70  per  cent,  reaches  the  inlet  valve  of  the  turbine 
in  the  form  of  steam.  About  80  per  cent,  of  this  energy  is 
lost  in  converting  it  to  mechanical  power,  so  that  we  are 
left  with  about  14  per  cent,  of  the  energy  of  our  coal  pile 
available  at  the  turbine  shaft.  The  efficiency  of  converting 
mechanical  to  electrical  energy  and  distributing  the  latter  is 
very  high,  so  that  we  still  have  10  per  cent,  of  the  energy 
of  the  coal  pile  available  at  the  lamp  terminals.  Of  this, 
carbon  filament  lamps  convert  only  2  i)er  cent,  into  light, 
while  metal  (vacuum)  lamps  convert  6  per  cent,  into  light, 
and  the  half-watt  lamp  converts  some  10  per  cent,  of  the 
energy  delivered  into  light.  The  relative  efficiencies  from 
coal  pile  to  I'lmp  are  clearly  .shown  in  the  accompanying  figure. 
(For  the  sake  of  clearness,  the  areas  of  the  rectangles  repre- 
senting light  in  the  accompanying  diagrams  are  made  ten 
times  their  true  value  in  each  case.) 

The  superimposed  rectangles  in  fig.  2  show  yet  more  clearly 
the  reduction  in  plant  required;  the  cross-hatched  area, 
for  instance,  represents  to  scale  the  additional  plant  capacity 
rendered  available  for  fresh  lighting  and  power  connections 
without  any  additional  capital  outlay  or  delay  in  erection,  by 
substitution  of  half-watt  (gas-filled)  for  ordinary  metal  fila- 
ment (vacuum)  lamps  in  any  particular  lighting  service. 
This  has.  nat^irally,  a  very  favoui'able  effect  on  the  standing 
charges  of  the  station,  as  the  more  pronounced  the  lighting 
peak  (i.e..  the  heavier  the  capital  burden  incurred  in  lespect 
of  plant  for  lighting  supply)  the  greater  is  the  advantage  to 
be  gained  by  the  introduction  of  the  newest  and  most  effi- 
cient lamp  from  the  central  station  standpoint. 

An  alternative  method  of  representing  the  reduction  in  coal 
consumption  and  plant  requu-ed  for  given  light  production 
is  shown  in  fig.  3,  in  which  the  vertical  lines  are  propor- 
tionate to  coal  consumption  and  plant  capacity,  and  distances 


Fig.  4. — Light  (c.p.-Houns)  obtained  for  One  Shilling. 

horizontally  are,  therefore,  indicative  to  scale  of  progress 
attained.  Were  anything  like  100  per  cent,  conversion  of 
energy  possible  from  coal  to  light,  the  vertical  line  represent- 
ing coal  consumption  and  plant  capacity  would  be  extremely 
short,  for  the  energy  equivalent  of  light  is  very  small.  Tlie 
point  A  in  fig.  3  represents  this  ideal,  but  quite  unattainable, 
performance,  and  the  relative  positions  of  the  several  vertical 
lines  in  the  diagrajn  sh<^w  the  remarkable  progress  effected 
by  the  two  types  of  metal  filament  lamps. 

Satisfied  consumers  being  an  immense  a.s.sct  to  any  central 
station,  it  is  interesting  to  examine  ju.st  what  half-watt  lamps 
mean  to  the  consumer  on  that  simplest  of  all  bases — lighting 
hours  obtainable  for  given  investment.  This  is  shown 
diagraunnatically  in  fig.  4,  the  upper  row  of  rectjingles  repre- 
senting to  scale  the  amounts  of  light  obUiinablo  for  a  shilling 
from  incandes<'ent  lamps  of  various  types,  using  energy  at 
4d.  per  Kw.-hour  in  each  case.  These  re<'tangles  are  obviously 
a  direct  measure  of  consumers'  increasing  satisfaction  with 
electric  lighting,  and  show  that  in  this  respect  as  in  all  others, 
the  half-watt  lamp  is  an  invalualde  aid  to  extending  <'entnil 
station  service. 


Elpdric  TiixicalLs  for   \v\\  York. — A  Bcheino   is  in 

0  >urii(i  of  dev  'lopment  in  New  'i'ork  to  ntart  a  Bervioe  of  700  electric 
taxicabfi  in  that  city.  A  Bample  ohaoiiin  hax  boen  built,  and  as  a 
rosnlt  of  the  trials,  it  in  announuud  that  the  KU<ctric  Taxinab  Co., 
of  New  York,  has  been  formed,  with  a  capital  of  £200,000. 
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THE    ELECTRIFICATION 

OF    THE    CHICAGO,    MILWAUKEE    AND 

ST.    PAUL    RAILWAY. 

I;c  our  ieeue  of  February  r2th  last  we  Rave  a  preliminar>' 
description  of  the  electrification  of  the  Chicago  Milwaukee, 
ind  St  Paul  Railwav.  Construction  work  on  the  electrifaca- 
tion  of  the  western  lines  has  been  prosecute<  most  actively 
wnoe  the  initial  order  for  equipment  was  placed  with  the 
General  Electric  Co.  (U.S.A.)  in  Sept^-mber  of  1914.  The 
remarkable  progress  made  is  summarised  in  the  present  article, 


Ih;  noted  that  wood-pole  construction  is  used  tl^9"8^out  both 
for  cross-span  and  bracket  construction.  The  twin  4/0  trolley 
wires  arc  suspended  individually  and  separate  y  from  the 
same  steel  catenary,  and  the  hanger.<^  of  one  trolley  wire  are 
l<H'atcd  at  pointe  mid-span  on  the  other.  In  the  switcDing 
vards  only  one  trolley  wire  is  use<l.  »u„  «„» 

"  Seven  sub-stations,  designed  to  supply  power  to  the  brst 
half  of  the  440  miles  of  route,  have  been  completed,  and 
electrical  equipment  is  being  rapidly  installed  Complete  ship- 
ments of  transformers,  motor-generator  sets  switchboarda. 
and  other  iiccessories  have  been  made  by  the  General  blectno 
C<i  (TI  S  A  )  for  the  stations  first  erecte<l,  and  the  equipment 
of  four  sub-stations  is  practically  ready  for  operation,  while 
the    erection   of   the    remaining   seven    gub-stations    bctweea 


Chicago,  Milwaukee  and  St.  Paul  3,000-volt  direct-current  Freight   Locomotive  on  Test. 


which  we  are  enabled  to  publish  through  the  courtesy  of  the 
British  Thomson-Houston  Co.,  of  Rugby.  .,,.,„.,  , 
The  overhead  conetruction,  which  will  include  6.50  miles  ot 
single  track,  has  been  completed  for  a  distance  of  more  than 
20C  miles  The  100,000-volt  transmission  hne,  being  erected  by 
Ihe  railway  company  to  parallel  the  electrified  tracks  has 
been  completed  for  an  equal  distance,  and  tie-in  hnes  from 
the  100  000-Tolt  system  of  the  Montana  Power  Co.  are  ready 


SiNOLF  Track  Curve  showing 

Overhead    Line   Constrdction, 

C,   M.   &  St.  p.  Railway. 


1,900  K.v.A.  100,000-VOLT  Transformer 


for  service.  The  trackage  ^o^,.  >^««dy  for  train  operat^n 
includes  extensive  yards  a,nd  sidings  at  Three  Forks,  Deer 
Lodge  and  Piedmont,  and  passing  tracks  at  other  pomts.  ine 
nTil-bonding  crews  have  followed  the  overhead  construction 
B8nc5  completing  the  ground  circuits 

One  of  onr  views  shows  the  general  appearance  of  the  new 
tjpe  of  trolky  construction  and  transmission  lines,  and  it  will 


Deer  Lodge,  Montana,  and  Avery,  Idaho,  is  being  proceeded 

^The  equipment  for  the  fourteen  sub-stations  includes  32 
motor-generators  in  2,000  and  1,500  kw.  capa«'t'es.  £^i^g  .^ 
Stal  of  59,500  kw..  and  74,600  k.v  a.  of  transformers  in 
2,500  and  1,900  k.v.a.  sizes  Each  of  the  motor- 
generator  sets  consists  of  a  60-cycle  3-Pl>!;«e,  2  3W-volt 
synchronous  motor  direct-connected  to  two  1,500-volt  direct- 
■  current  generators.    The  generators  are 

connected  permanently  in  senes  to  sup- 
ply 3,000  volts  to  the  trolley.  Each  set 
is  also  provided  with,  an  excit«r  at  each 
end  one  providing  excitation  for  the 
revolving  field  of  the  motor  and  the 
other  supplying  tl^e  separately  excited 
fields  of  the  d.c.  machines. 

These  sets  are  in  general  similar  to  ttie 
five  1,000-KW.,  2,400- volt  units  m  opera- 
tion on  the  Butte,  Anaconda  and  Pacifac 
Railway,  except  as  regards  voltage  and 
capacity.    A  new  feature,  however,  which 
deserves  mention,  consists  of  the  longi- 
tudinal ventilation  of  the  core  and  held 
coils    similar  to    that   employed  in   the 
well-known     G.E.     ventilated     railway 
motor.    The  use  of  this  method  of  (pol- 
ing has  effected  a  considerable  reduction 
in  the  floor  space  required  per  kilowatt 
The  d  C.  generators  are  equipped  witn 
ooramutating  poles  and  compensated  pole 
face  windings  to  ensure   sparklees  com- 
mutation under  heavy  overloads,      ims 
overload  capacity  is  150  per  cei^t.  normal 
load  for   two  hours,  and   .300   per  cent, 
normal  load  for  periods  of  five  minutes, 
which   will    provide   ample   margin    tor 
starting  a  train  of  maximum  tonnage  on 
the  most  difficult  grades.  _ 

[t  is  interesting  to  note  in  connection 

with  these  sub-stations  that  the  motor- 

-enerator   sets  are  designed   to  operate 

inverted  in  case  the  regenerated   povyer 

exceeds    that    required  by    other   trains 

operating  near  by.    For  this  reason,  there 

is  no  necessity  for  water  boxes  or  other 

energy-consuming     devices,     since     the 

excess    energy    is    transmitted    to    tne 

l6o.O(X)-v<)lt  system.  ^      ,   ,.        ■     „f 

The  main  direct-current  switchboard  in  each  station   is  or 

special  interest,  since  it  represents  the  latest  practi«,  in  high 

vdtage  direct-current  switching  apparatus^    A  panel    s  nr^ 

vided  for  each  set,  and  two  panels  are  provided  for  teedere 

•°The'circmtt°eakers  and  switches  are  -ounted  on  ^p^^ 
panels  kKatcd   above  and   a  short  distance   behind   the  mam 
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panels,  similar  in  general  to  those  now  operating  in  the  Butte, 
Anacomk,  and  Pacific  sub-stations.  The  control  handles  for 
operating  the  breakers  and  switches  are  located  on  the  main 
panels,  and  are  connected  to  the  circuit-breaker  panels 
through  insulated  wooden  rods. 

In  addition  to  the  special  high  voltage  d.c.  panels,  switch- 
boards are  also  bejng  furnished  for  the  synchronous  motors 
and  auxiliary  circuits.  Oil  switches  and  other  standard 
100,0(X)-volt  equipment  are  also  being  installed  for  the  high- 
tension  circuits. 

■  There  are  a  total  of  32  transformer  units  for  stepping  down 
the  power  supply   from  the  100,000-volt   transmission  line  to 


HlGH-VOLT.\GE    DlKECT-ClRRENT    SwiTCHBO.\RD,    FOR 
RaILW.W    SUB-ST.ATIOX. 

■2,300  volts  as  requii-ed  for  the  synchronous  motor-generator 
seta.  These  transformers  will  be  installed  in  14  sub-stations, 
which  will  furnish  power  for  the  entire  electrification  from 
Harlowton,  Montana,  to  Avery,  Idaho.  There  are  23  2,500- 
K.v.A.  and  nine  1,900-k.v.a.  units  located. 

These  transformers  are  all  of  the  3-phase  <iore  type,  with  a 
ratio  of  voltages  of  102,000  to  2,300.  For  regulating  purposes 
taps  are  provided  for  97,200  volts  and  94,200  volts.  Taps  are 
also  brought  out  on  the  .secondary  windings  to  give  1,1.50  volts 
or  half  voltage  for  starting  the  motor-generator  sets. 

The  transformers  are  oil-cooled  and  the  'tanks  are  of  the 
tubular  type,  the  main  body  consisting  of  steel  plate  with 
tubes  welded  to  the  side  of  the  tank  at  the  top  and  bottom, 
giving  absolutely  oil-4ight  joints.     An  air  drier  and   breather 


former  is  mounted  on  flat  wlieels  to  facilitate  movement  for 
making  repairs,  and  a  hfting  device  is  furnished  for  removing 
the  transformer  core. 

In  addition  to  the  main  transformer  equipment,  each  sub- 
station will  be  furnished  with  a  standard  10-Kw.,  3-phiise 
transformer  stepping  down  from  2,300  to  110  volts  for  tha 
lighting  and  auxiliary  power  circuite. 


430-H.p.,  3,000-voLT  Motor  for  Locomotiyi. 

For  operating  the  railway  signal  circuits,  a  standard  25-kw., 
single-phase  transformer  is  being  installed  in  each  sub-station, 
stepping  up  from  2,300  to  4,400  volts.  A  portable  oil-drying 
outfit  will  be  used  for  removing  moistm'e  from  the  trans- 
former oil.  This  outfit  consists  of  a  motor-driven  pump, 
which  forces  the  oil  through  a  filter  and  the  electric  drying 
oven  for  di-ying  the  iilter  paper.  A  portable  transformer 
drj'er  and  an  oil-testing  set  will  also  be  supplied. 


Profile  of  Electrified  Division,  showing  rosi«ON   of 
Sdb-stations. 

For  housing  the  families  of  the  sub-station  operators,  a 
four-room  and  five-room  bungalow  is  being  constructed  at 
each  station,  and  these  will  be  furnished  with  hght  and  power 
from  the  low-voltage  auxiliary'  circuits. 

Work  on    the   construction  of    the  forty-two  282-ton    loco- 


2,(XX)-KW.,  3,(t(Kl-voi,T  DinrxT-cuRRENT  Motor  Geneuatoii  Set,  C.  M.  &  St.  P.  Railway. 


is  attached  to  the  tank,  s<j  that  all  iuU^rchange  of  air  between 
the  interior  of  the  tank  and  the  outside  must  take  place 
through  this  chiiiiuel.  This  dryer  is  (irovidi-d  with  chambers 
<!ontaining  a  moifiturc-extracting  medium,  thereby  preventing 
the  entrance  of  moisture  to  the  tank. 

Tlic  bunhings  fiirni.ihed  with  these  transformers  are  weather- 
pr(xjf,  and,  aw  all  joints  arc  tight,  they  are  suitable  for  out- 
dof)r  »B  well  IIS  indoor  oi»oration.  .\t  the  top  of  the  high- 
tension  oil-filled  leads  is  a  gla*s  cup,  which  shows  the  height 
of  oil  in  the  lends.  Acc««»ories,  consisting  of  thermometer, 
■oil  gauge,  and  drain  valve,   aic  al.so   provided.     Each    trnns- 


luotives  for  thi.s  chvtrification  is  progressing  rapidly  at  the 
General  EUvtric  (U.S..\.)  and  .\nierican  Ijocxnuotivo  Cos.' 
workfl.  'I'lie  first  complete  locomotive  wa"s  placed  on  the  teat 
tracks  early  in  S<>pt<'mbor,  and  shipment  was  made,  as 
scheduled,  on  September  25th.  This  locomotive  h;»s  boeu 
taken  in  charge  by  the  railway  c<niipany  at  Chicago,  and  i» 
now  being  exhibitixl  at  various  jioints  on  the  Chicago,  Mil- 
waukee, and  St.  Puvil  system,  under  the  direction  of  Mr. 
C.  A.  Gixxlnow.  assistant  to  the  piiwident.  A  complete  .set 
of  te«f«  indicate  tliat  the  lix-omotive  will  easily  exceed  tht» 
expectations  of  the  desigoera.  ' 
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J  iie  actual  weights  of  the  completed  freight  unit  are  as 
[fill!  ws:— Total,  564,000  lb.;  on  drivers,  448,000  lb.;  per 
Idnving  axle,  56,000  lb.;  per  guiding  axle,  •29,0(HI  lb. 

1  welve  of  the  locomotives  on  order  are  geared  for  passenger 
stivioe,  and  the  remaining  30  are  geared  for  freight  service. 
Ixith  freight  and  passenger  type.s  are  equipped  for  regenera- 
tive braking,  this  apparatus  being  under  control  of  the  engi- 
neer. All  of  the  passenger  locomotives  and  several  of  the 
freight  locomotives  will  be  equipped  with  oil-fire<l  steam 
boilers  for  heating  the  passenger  trains.  This  equipment  will 
include  ample  storage  tanks  for  nil  and  water. 


ELECTRICITY    SUPPLY    IN    CHINA. 


In  the  course  of  his  presidential  address  to  the  Birjiingh.am 
AND  District  Electric  Club,  pa^t  of  which  we  abstracted  last 
week,  Mr.  W.  G.  L.  Riddle  said  that  in  the  settlement  of 
Shanghai  it  would  be  very  difficult  to  find  a  dwelling-house 
of  any  size  that  did  not  have  its  electric  fans,  and,  needless 
t<i  say,  electric  hght  in  every  room;  he  was  never  in  any 
house  in  Shanghai  that  was  not  lighted  by  electricity.  Some- 
times one  would  find  gas,  but  onlv  to  heat  the  gevsers  for 
the  baths. 

The  popularity  of  electricity  for  power  was  undoubtedly  due 
in  great  measure  to  the  liberal  tenns  iipon  which  motors 
could  be  hired  from  the  department  without  additional  charge 
for  installation  or  maintenance.  A  5-h.p.  motor  was  hire<l 
at  a  rental  of  15s.  per  month,  and  other  apparatus  at  propor- 
tionate rates;  as  a  consequence,  but  few  motors  were  owned 
by  consumers,  who  were  thus  relieved  of  the  responsibility 
of  maintenance  or  renewal. 

The  major  portion  of  the  street  lighting,  representing  a  load 
of  approximately  290  kw.,  was  carried  out  uixin  the  constant- 
current  series  system,  incandescent  metal-filament  lamps  and 
also  the  nitrogen-filled  half-watt  lamps  l)eing  utihsed  where 
high-power  units  were  required.  Current  for  the  series  cir- 
cuits was  supplie<l  through  the  medium  of  constant-current 
transformers,  having  a  2.000-volt  primary  winding  which 
induced  a  oon.stant  current  of  4  or  7  amperes  (as  required)  in 
the  secondary  winding.  Tlie.se  automatic  transformers  were 
eminently  satisfactory,  and  the  system  offered  the  advantage 
of  a  great  saving  in  copper,  inasmuch  as  the  section  of  wire 
necessary  to  supply  some  200-300  lamps  was  limited  to  that 
required  to  cany  the  current  value  adopted.  In  practice  the 
limit  was  fixed  not  by  the  electrical  carrying  capacity,  but  by 
the  mechanical  strength  of  the  wire  necessary  to  allow  of 
overhead  spans  50  yds.  in  length.  Short  circuits  upon  the 
system  caused  no  damage,  iua-smuch  as  the  maximum  current 
available  was  that  required  by  the  lamps  and  was  automatically 
regulated.  The  low  current  to  be  transmitted,  and,  in  conse- 
quence, the  low  copper  losses,  allowed  of  the  central  control 
of  the  lighting  of  districts,  all  circuits  being  brought  to  a 
common  distributing  centre  and  controlled  from  that  place. 

All  main  roads  were  lighted  by  4-lanip  cluster  fittings  sus- 
pended in  the  centre  of  the  road.  Pole  brackets  were  utilised 
for  streets  of  les.ser  importance,  and  also  uixin  tramway  routes. 

The  number  of  existing  and  proposed  supply  undertakings 
in  China  was  legion ;  the  Chinese  were  essentially  a  commer- 
cial nation,  and.  as  individuals,  thoroughly  alive  to  the 
potential  value  of  electricity  supply  as  an  investment.  This 
value  particularly  applied  to  the  tropical  and  sub-tropical  dis- 
tricts, where  fans  were  essential  to  ordinary  comfort  during 
several  months  of  the  year,  and  where  any  heat-producing 
illuminant  would  add  to  the  very  material  di.scomforts  already 
present.  Also,  the  Chinese  were  rapidly  beoniuing  keenly 
alive  to  the  manifold  possibilities  of  electrical  driving  for  all 
industrial  ventures  requiring  power.  Another  factor  was  the 
absence  of  a  Board  of  Trade,  or  any  form  of  administrative 
control  which  would  tend  to  impose  "capital  sinking"  restric- 
tions or  discourage  enterprise.  In  rare  cases  w-here  overhead 
distribution  has  been  permitted  in  Britain  by  the  Board  of 
Trade,  the  elaborate  guarding  arrangements  insisted  upon 
have  seriously  reduced  the  capital  saving  effected  over  an 
underground  sy.stem.  and  the  "danger  to  public  safety  "  bogey 
had  been  worked  t^i  a  shadow.  In  this  connection  Mr.  C.  S. 
Taylor,  during  three  years'  a,ssociation  with  extensive  over- 
head transmission  and  distribution  sy.stems  in  Shanghai  and 
Hankow,  carrying  pressures  up  to  6,000  volts,  was  unable  to 
record  a  solitary  accident  attributed  to  the  falling  of  aerial 
•cables,  though  the.se  systems  had  been  subjected  to  extremes 
of  temperature  and  tf)  typhoon  gales  of  a  force  unknown  in 
Great  Britain ;  further,  they  were  in  operation  in  intensely 
<-ongested  districts  where  tlie  population  reached  the  limit  of 
den.sity  per  unit  of  area.  Apart  from  considerations  of  low 
capital  expenditure  associated  with  overhead  transmission, 
the  ease  and  spee<l  with  which  exten.sions  could  be  carried 
fiut  were  a  revelation  to  anyone  who  had  previously  been 
nrcustomed  to  the  more  ponderous  expansion  of  an  under- 
^^lound  system.  Also,  faults  were  as  rare  as  their  location 
\'  .1^  simple,  which  feature  was  of  paramount  importance  to 
any  undertaking  supplying  energy  to  large  industrial  concerns 
v.t.rking  under  a  iien.-dty  clause  in  case  of  failure  of  supply. 

The  absence  of  iin  authority  having  equivalent  power  to  the 
B<iard  of  Trade  in  connection  with  the  framing  and  enforce- 
iiif  nt  of  rules  and  regulations  governing  electricity  supply,  had 


two  aspects.  \Yliili'  certain  requirements  of  that  body  were 
somewhat  irksome  by  lea.Miu  ul  their  questionable  necessity 
and  capital  spending  requin'iiients,  ('hina  would  ultimately 
benefit  by  the  intnxluction  and  enforcement  of.  temperate 
regulations  drawn  up  with  a  view  to  ensuring  a  reasonable 
degree  of  safety,  consistent  with  obtaining  the  maximum  useful 
service  for  the  miniiuuin  capital  outlay.  Such  regulations 
must,  inevitably,  c<Jine  into  oiieration  sooner  or  later.  The 
influence  of  an  exix^t  engineer  investe<l  with  powers  some- 
what equivalent  to  tho.se  of  a  L.G.B.  inspector  would  tend 
to  keep  in  check  the  exuberance  of  non-technical  promoters 
of  unsuitable  and  inefficient  .systeius.  .An  undertaking  which 
held  the  concessions  for  the  supply  nf  an  important  industrial 
town  in  Central  China,  the  p<iteutial  value  of  which  was  un- 
questionably very  great,  continued  to  be  administered  in 
defiance  to  all  accepte<l  engineering  practice  and  entirely 
without  regard  to  the  splendid  opixirtunities  which  the  future 
held.  Picture  a  plant  with  a  capacity  of  about  1,100  KW. 
running  non-cdiidensing  and  minus  economisere,  or  any 
efficient  feed-water-heating  arrangements;  running  with  a  coal 
consumption  of  14  lb.  iier  B.O.T.  unit  generated,  and  a  load 
factor  of  9  per  cent.,  having  a  sc'ale  of  charges  which  was  such 
as  to  render  the  utilisation  of  electrical  energy  for  power  pur- 
poses unthinkable,  lliis  undertaking  was  undoubtedly  but 
one  of  many  in  China  which  were  .stifling  electrical  progress 
in  its  infancy  and  making  the  ta.sk  of  those  interested  in 
electrical  plant  importation  a  difficult  and  disheartening  pro- 
position. 

Another  very  potent  factt^r  was,  undoubtedly,  the  long 
credit  and  extended  payment  systems  adopted  by  Continental 
firms.  Open  to  criticism  as  this  system  was,  it  was  gs  cer- 
tainly indirectly  responsible  feu-  a  large  proportion  of  the 
engineering  enterprises  which  the  Chinese  had  undertaken. 
While  in  China,  he  was  iuformetl  of  a  case  of  a  10.000-spindle 
electrically-driven  cotton  mill  which  was  built  and  equipped 
without  any  expenditure  upon  the  part  of  the  nominal  owners, 
the  whole  of  the  plant  being  supplied  under  an  aiTangement 
whereby  the  cost  of  the  same  was  to  be  met  by  the  surplus 
revenue  (if  any)  after  payment  of  a  fixed  minimum  dividend. 
Such  was  the  "faith  of  the  factors  of  the  plant  in  the  possi- 
bihties  of  the  cotton  industry  in  China. 

This  combination  of  factors  had  resulted  in  the  evolution  of 
supply  undertakings  whose  systems  of  supply  were  as  varied 
as  they  were  numerous.  In  the  majority  of  cases,  consultants 
had  been  an  unknown  quantity,  their  functions  being  can-ied 
out  by  the  firm  able  to  put  forward  the  scheme  which  appealed 
to  the  minds  and  pockets  of  the  non-technical  promoters. 
Hence,  the  chaos  of  pressures,  systems,  and  periodicities; 
hence,  also,  the  finding  of  a  direct-cuiTent  supply  endeavour- 
ing to  fulfil  the  requirements  of  a  scattered  area,  and.  con- 
versely, an  alternating-current  high-tension  system  dealing 
with  a  compact  town.  It  must  be  confessed  that  this  state- 
of  affairs  was  not  altogether  due  to  lack  of  technical  advice, 
but  could  be  ascribed,  in  many  cases,  to  a  desire  to  unload 
.semi-obsolete  plants  upon  thase  who  had,  knowingly,  placed 
themselves  in  the  hands  of  the  vendors:  for  this  reason,  there 
might  be  in  the  future  an  extensive  and  remunerative  field 
open  for  consultants  in  China.  The  serious  question  of  nnilti- 
plicitj'  of  systems  had  occupied  the  attention  of  the  Stan- 
dardisation Committee  appointed  by  the  Engineering  Society 
of  China,  and  many  valuable  data,  experience,  and  opinions 
had  been  collected.  The  conditions  associated  with  the 
administration  of  the  Republic  were  at  present,  however,  such 
as  to  make  any  representations  ujwn  this  subject  premature 
and  of  little  avail  in  dealing  with  the  problem. 


Lamp  Posters.— The   General  Electric  Co.,  Ltd.,. 

has  ipsned  a  new  Osram  deeipn  for  posters  postcard?,  catalopnes, 
ito.  It;  represents  a  pasfitter  whose  occupation  is  obvionsly  eone, 
contemplatine  a  brilliant  Ojram  drawn-wire  lamp.  Posters  and 
showcards,  lithographed  in  10  colours,  will  shortly  be  available, 
and  in  a  few  days'  time  a  small  folder  and  a  qnarto-sirj  four-page 
list  of  the  lamps  will  be  ready  for  distribution. 

Electric  Steel  in  Gerinaiiy. — According  to  data  pub- 
lished by  Dr.  K.G.  Frank  (American  representative  of  the  Siemens- 
Hilske  &  Siemens-Sohuckert  concerns),  the  total  production  of 
electric  steel  in  Germany  in  1914  was  just  on  90,000  tons,  and  only 
5,800  tons  less  than  the  total  output  of  crucible  steel.  The  total 
output  of  crucible  and  electrio  steel  was  184.400  tons.  Twenty 
electric  steel  plants  were  in  operation,  10  having  Siemcns-Halske 
furnacee,  seven  Heroult  fnrnacps,  two  Nathusins  furnaces,  and  rne 
a  Keller  furnace.  Of  these  20  installations,  eight  are  producing: 
hiffh-erade  electric  steel  to  pupplant  crucible  steel,  and  the  remain- 
inff  12  use  the  electrio  furnace  to  melt  ferromanganeee.  A 
number  of  steel-works  are  said  to  be  contemplating  the  installation 
of  electric  furnaces.  Of  a  total  of  44.000  torH  of  electric  steel 
produced  in  furnaces  controlled  by  SiemensHileke,  34  400  tons 
were  made  in  induction  furnaces,  7,400  tons  in  Girod  furnaces,  and 
2.250  tons  in  radiation  fumacfs.  Four  of  the  works  producing- 
hiehgrade  electric  steel  u=e  only  induction  furnaces,  two  employ 
Girod  as  well  as  induction  furnacee,  and  two  use  only  Heroult 
furnaces.  As  regards  the  12  plants  used  to  melt  ferro-manganese, 
fou'  are  of  the  induction  type,  three  are  He.onlt  and  two  are 
Keller  furnaces,  whilit  one  each  of  the  Rombach,  Girod  and 
Nathns'.ua  types  are  employed. 
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FOREIGN    AND    COLONIAL    TARIFFS  ON 
ELECTRICAL    GOODS. 

.\me.\dments. 
NEW  ZEALAND.— The  Board  of  Trade  have  recoived  from 
H.M.  Trade  C!ommissioner  in  New  Zealand  c-opie.s  of  certain 
resolutions  which  have  been  introduced  into  the  New  Zealand 
House,  of  Representatives,  and  which  propose  to  amend  the 
rates  of  duty  leviable  on  certain  articles  on  imp<-)rtation  int« 
the  Dominion,  with  effect  froni  Augu.st  '26th,  1915.  Among 
the  amendments  are  the  follow-ing  :  — 

The  heading  "Gas  engines  and  hammers,  and  oil  engmes, 
and  motor  engines  for  bicycles"  (formerly  dutiable  at  2() 
per  cent,  if  of  foreign  origin  and  free  if  British)  becomes 
"  Gas  engines,  hot-air  engines,  and  oil  engines,  all  kinds,"  and 
the  rate  of  duty  has  been  altered  in  the  case  of  British  g<xids 
.to  10  per  cent,  ad  valorem  ;  the  duty  on  foreign  goods  remains 
the  same.  It  is  stated  by  H.M.  Trade  Commissioner  that  it 
is  understood  that  the  heading  "  Gas  and  oil  engines  "  includes 
all  internal-combustion  engines,  stationary  and  marine 
engines,  and  not  only  engines  for  motor  bicycles  and  cars. 

The  duties  on  electric  machinery  and  appliances,  viz.,  elec- 
tric generators  and  electric  motors,  including  slide  rails 
therefor,  electric  lamps,  and  electiic  transformers  have  been 
altered  from  15  per  cent,  for  foreign  goods  and  10  per  cent, 
for  British  goods  to  '20  per  cent,  for  foregin  goods,  the  rate 
for  British  goods  remaining  the  ,«ame.  This  item  previously 
included  "electric  lamps,  including  globes  for  arc  lamps." 

The  Minister  of  Finance  in  his  Budget  speech  stated  that 
it  would  be  proposed'  to  place  a  duty  of  50  per  cent,  ad  val. 
on  all  importations  from  countries  that  are  enemies  of  the 
British  Empire,  excepting  such  goods  as  may  be  exempted 
from  time  to  time  by  Order  in  Council. 

The  Government  have  declared  zinc  plates,  rolled,  plain, 
in  the  rough,  not  bored  or  otherwi.se  worked,  to  be  free  of 
duty. 

AUSTRALIA.- The  Government  have  decided  to  prohibit 
the  importation  of  "  Electric  or  magnetic  belts,  or  any  belt 
which  is  alleged  or  intended  to  produce  a  therapeutic  effect 
by  electric  or  magnetic  influences." 

RUSSIA. — The  following  goods  have  been  added  to  the  list 
of  those  for  which  certificates  of  origin  will  not  be  required 
on  importation  into  Russia  :  Carbons  for  electro-technical  pur- 
poses; india-rubber,  prepared  or  manufactured:  copper  and 
other  similar  metals  in  bars,  rods,  and  sheets;  manufactures 
of  these  metals  and  alloys,  viz.,  articles  not  ornamented  in 
relief,  not  engraved,  and  stamprxl  articles,  even  if  combined 
with  wood,  iron,  tinplate,  leather,  or  other  common  materials, 
cast-iron  wares  in  the  rough  or  worked :  iron  and  steel  manu- 
factures wrought,  stamped,  moulded  not  specially  mentioned : 
forged  rails;  steam  boilers,  and  similar  apparatus:  also  all 
unspecified  manufactures  of  sheet-iron  or  steel ;  iron  and  steel 
manufactures  (unspecified),  worked,  turned.  ix)lished.  ground, 
bronzed,  or  otherwise  elaborated,  even  with  parts  composed 
of  wood  or  of  copper  or  copper  alloys;  wire  of  copper  or 
copper  alloys,  aluminium,  nickel,  cobalt,  bismuth,  cadmium, 
•etc.,  or  chrysocolle,  tombac,  argentan,  Britannia  metal,  etc. ; 
manufactures  of  wire  of  such  metals  and  metal  alloys; 
electrical  cables  of  all  kinds;  machines  and  apparatus,  com- 
plete or  incomplete,  fittted  together  or  in  parts;  instruments 
and  apparatus,  astronomical.  phy.sical,  chemical  and  mathe- 
matical, geodetical  and  drawing;  instraments,  etc.,  for  medi- 
cal purposes,  manometers,  vacuometers,  indicators  and  measur- 
ing apparatus,  electrical  current  interrupters,  commutators, 
safety  cut-outs,  holders  for  electrical  incandescent  lamps, 
rheostats  and  commut;itors  of  all  kinds,  fitted  together  or  in 
■parts,  telegraphic  and  telephonic  apparatus,  electrical  and 
pneumatic  bells  and  accessories  for  electrical  signalling: 
electro-technical  measuring  appliances  (ammeters,  watt- 
meters, voltmeters,   and   r;iIculators). 

RASTTTOLAND.  BECHUANATiAND  PROTECTORATE. 
AND  SWAZILAND.— The  tariff  of  the  Union  of  South  Africa 
has  been  obtained  in  these  districts,  with  effect  from  March 
5th,  1915. 

NORW,\Y. — The  exportation  of  the  following  kinds  of  lead 
and  lead  wares  from  Norway  has  been  prohibited  :  T#ad  un- 
workejd  and  lejid  alloys  unworked ;  scrap  (•(  lead  and  lead 
alloys;  lead  and  lead  alloys  worked,  viz.,  i)lates.  i-olls,  tulx-s, 
and  paintle.ss  tubes,  wire,  rods,  and  lead  work.  It  has  also 
been  decided  that  goods  which  are  not  covere<l  by  any  special 
prohibition  of  export  shall  not  be  allowed  to  be  exported  from 
"Norway  if  they  are  produced,  wholly  or  in  part,  from  raw 
m.-iterials  the  exportation  of  which  is  prohibited,  and  if  it  is 
evident  that  the  giKidw  have  been  produced  in  nrdi'r  to  render 
it  possible  to  export  the  raw  materiiils  or  s<'mi-manufartured 
articles  u.se<l  in  their  production.  Tlie  notice  states  that  the 
Customs  authorities  are  to  decide  whether  particular  classi'.s 
of  Roods  soucht  to  he  exported  come  within  the  scop<'  of  this 
general  prohibition. 

SWF.DEN.— Exportation  of  (he  followina  goods  has  been 
nrohiiiited  as  from  September  '25th  ;— Rubber,  in  solution  or 
in  th«  form  of  paste  (but  not  rolled  into  shnets  or  further 
mnnufactured).  with  or  without  admixture  of  other  substance.", 
such  na  sulphur,  grnnhite.  and  resin;  also  artifici'il  .soft  rubber: 
nianiifncturrs  of  soft  rubber,  with  the  exception  of  trans- 
mission and  drivinc  belts  and  of  rubber  boots  and  shofHi : 
ninn\ifactHrefl  of  hard  rubber  (ebonite,  etc  ).  even  if  in  coiidii- 
•nation  with  other   iiialeriaK. 


NEW    PATENTS    APPLIED    FOR,     1915. 

(NOT    YET    PUBLISHED). 

npiled    expressly     for     lliis-  journ.il    hv    VI 
Elcctric.ll     P,itcnl    .\«c-nts,    285,    Hii^li 
Liverpool    and   Bradford. 


14.696.  "  Spnrk-gap  arrangcmcn 
;\KT.  Ges.  October  18th. .  (Convc 
(Complete.) 

14,729.  "  Arrangement  of  circt 
ether  waves,  e.g.,  those  used  in  v 
19th. 

14,734. 

14,742 

14,746 


s  for  oscillatory  circuits."    SluuBNS  &  HaLSKI 
ition  date,    November  33rd,  1914,  Germ;^ny.l 

its    for    the    transmission    and    reception    " 
■ireless  telegraphy."     A.  W.   LONC.     October 


Sparking  plugs."     V.  A.  L.  Johnson.     October  19th. 
Telephone  exchange  plugs  and  the  like."    A.  Mark.    October  19th. | 
Electric  heating  apparatus."    .Al'TOmatic  Telephoni  Manltacturii^ 
Co.,  Ltd.,   &  C.  H.  Archer.     October  19th.      (Complete.) 

14.769.     "  Wirrless    signalling    svstcnis."      British     Thomsok-HoI'STOS 
October    19th.     (General    Electric  Co.,   U.S.A.) 


stoves."  J.  D.  Crarv.  October  19th.  (Complete.) 
for  facilitating  the  engagement  of  trolley  wheels 
s."     H.   Lowe.     October  19th.     (Complete.) 

cable    bracket 


boll."  R.  WooLli;v  &  S.  TlMHlNsI 
having  electrical  accessories."  J.  B.' 
BKtTlSH  TllOMSOK-Hoi-'STON  Co.,  Lia 


itors."     J.   Cell.     October  SOth. 
Colin.     October  21st. 
Heenas  &  Frocde,  Ltd.,  H.  Hisnan,  and  G.  1 


M.  Pedersen. 


October  31st.     (Oivid4 
Pederse!^ 


Ltd. 

14,783.     "  Elect! 

14.790.     "  Devic 
overhead    trolley  I 

14,803.     "  Electi 
October  20th. 

14.819.     "  Internal-combustion 
Fei^clson.      October  20th. 

14.851.     "  Magneto-electric  mac 
and  G.  J.  Ralph.     October  20th 

14,864.     '■  High-frequency   gene 

14.881.    "  Sparking-plugs."     R 

14.885.     "  Dynamo  meters 
W'.^lker.     October  21st. 

14.895.  "  .Magnets  for/of  magnetos. 
..pplication   on   9,054/15,    June   21st.) 

14.896.  "  Make-and-break     niechani 
Oitober   21st.      (Divided    application   c 

14.897.  "  Armatures  or  cores  (or/of 
(Divided  application  on  22,741/14,  No 

14.898.  "  Armatui 
21st.     (Divided   appi 

14,915.    "  Leading-in    conductors."      British    Thomson-Houston    Co., 
October  21st.     (General  Electric  Co..  U.S.A.) 

14.941.     "  Electric  and  gas  Limps    '     L.  H.  Pearce.     October  22nd. 
'  Electro-magnetic    pumps."      E.   BacheleT.     October  22nd. 
'  Telephone  headpieces."    S.  G.   Brown.     October  22nd. 
'  Magneto-electric     machines     for     ignition     in     inlernal-f 
M.  S.  Conner.     October  23rd. 

'  Spooling  machines,    specially    applicable   for  winding  coils  lor   ele 
ncaJ  apparatus."     W.  McGee  &  Son,    Ltd.,  and  A.  G.  Walls.      Ocotber  23rdJ 

14.995.     "  Contact  making  and  breaking  devices  of  magneto-electric 
or  ignition  in  internal-combustion  engines."     M.  S.  Conner.     October  23rd.    ^ 
15,008.    "  Systems  of   electric  ship  propulsion."     British   Thom30n-Houstj!«i 
■o..   Ltd.     Oitober  23rd.     (General    Electric   Co.,    U.S.A.) 
15,010.     "  Telephone  receivers."     A.   Rosenberg.      October    83rd. 


14.955. 
14.965. 
14,993. 

engines." 
14,994. 


I    for/of    magnetos." 

9.054/15.  June  21st.) 

agnetos."    M.  Pedersen.    October  21sl 

19th.) 
5    for/of    n^agnetos."      M.    PSDIRSEN.       Octobej 
9,054/15,  June   21st.) 


nbusti< 


PUBLISHED    SPECIFICATIONS. 


isx«. 


15.788.     Electrical    \'acccm    Dischakc.e    Devices.       British   Thomson-Housi 
Co.   (General    Electric    Co.,    U.S.A.).     July   1st. 

18,239.  Teiepjione  Instalutions.  Siemens  Si  Halske  Akt.  Ges.  August 
1st.     (August  4th,  1913.) 

18.242.  Transmission  of   Electrical  Impulses  over  Telegraph  Circuits  of 
HiciH   Electrostatic  Capacity.      G.   Musso.      August  1st.     (Patent  of  addii 
not  granted.) 

18.243.  .Apparatus  for  the  Transmission  of  Electrical  Impulses  in  Tele- 
graph Systems.      G.  Musso.      .August  Isl.     (Patent  of  addition  not  granted.) 

19.446.  Protecting  Hot-cathode  Vacuum  Tubes  or  otiikr  devices  havini 
similar  characteristics  from  overload.  British  Thomson-Houston  Co. 
(General   Electric    Co.,   U.S.A.).     September  4th. 

20,453.    Manual  and  Semi-automatic  Te:.ephone  Svstkms.      Relay  Auton- 
Telephone  C^.    (formerly   known   as    Belulander    Autoni.uic   Telephone  Co.)    and 
W.    .Aitken.      October  2nd.     (Cognate   application    22.7111/14.) 

20,557.  Catenary  Supports  for  Electric  Conduitoks.  British  Thomson 
Houston  Co.   (General    Electric   Co.,   U.S.A.).     October  5th. 

20,650.  Apparatus  for  Generating  High-tension  Electricitt.  J.  E.  James 
J.  B.  Wilkie,  A.  Kenyon,  &  W.  Torrance.     October  7th. 

22,721.  Speed  Governors.  Warwick  Machinery  Co.  (190S)  (General  Elec- 
tric Co..   U.S.A.).     November   18th. 

22,906.    Telephone  Call  Recorders.      D.  J.   McGauran.     November  23rd. 

22,936.  Regulating  Devices  for  Electric  Polyphase  Shunt  Commutator 
Machines.     O.  Imray  (Siemens  Schuckertwcrke  Ges.).     November  23rd. 

23.761.  Joints  for  Metallic  Telegraph  Posts  and  other  likb  Posts  or 
Poles.      Bullers,  Ltd.,   &  H.   C.  R.    Dngnall.      December  9th. 

23.778.    Thermal  Switches      G.  Wilkinson.     December  9tli. 


2.148.    Telkphone  APPARATts.      W.  Martin  (K.   M.  Turner).     February   lOih 
2.968.    Covers  or  Protectors  of   Electric  Switches  or   other  Eliictru 

Parts  or  Membe'is.  and  the  MANurAcruRE  of  the  same.    J.  II.  Tucker  &  J.  A 

Crabtree.     l-'ebruary  24th. 
4.820.     Dielectric  Composition.    R.  C.  Sharp.    March  tSih. 
5,174.     MiCHOPIIONI.       E.   M.  C.  Tigerstedt.     April  9th.     (April  9th,   1914  ) 
8,770.    Elictro-magnetio   Makk  and  Break  Devices.     Soc.  Anon,   des   Ei> 

lissemenls  I..  Bleriol.     June  Uth.     (July  7th.     DivideJ  application  on  16.080/H 

July  «ih.) 
9,783.    .Sparking-plugs  for  Internal  ctiMiiisTioN   T-ngines.      Daimler-Motor 

Ges.     July   Sth.      (July   6lh.    1914) 


I'aliiioiitli  a.s  a  Wiiifrr  Uosort.— An  iiliiBtratcHl  book 

let   hns  been   issued  by  the  Corporntion  of  I'Almouth  i<ettinK  forth 
the  ftttrnefions  of  the  ptnne  lis  a  report  for  those  who,  nnder  normftl 
ititernstionBl  circumBt»nces,  would  leave  I'.aitlaDd  for  the  winto 
Copies  may  li?  obtained  from  the  Town  Clerk. 
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NOTICE. 


IN  view  of  the  recent  Increase  in  the 
Postal  Charges,  our  Subscription 
Rates  for  Great  Britain  and  Canada 
will  until  further  notice  be  increased  to 
XI    Is.  8d.  and  £1    3s.  lOd.  respectively. 


EUROPEAN  ELECTRICAL  COM- 
PANIES IN  WAR  TIME. 


The  influence  which  has  been  so  far  exercised  by  the 
war  on  electricity  supply  works,  tramways  and  cer- 
tain other  electrical  undertakings  on  the  European 
Continent,  has  been  of"  a  varied  character,  and  has 
depended   upon   a  variety   of    factors    which    differ 
according  to  circumstances.     Among  these  may  be 
borne  in  mind  the  particular  country  concerned,  the 
location  of  the  undertaking  in  relation  to  the  actual 
area  of  war,  the  withdrawal  for  military  purposes  of 
large  numbers  of  the  employes  and  the  substitution 
of  less  skilled  workers  and  of  female  labour,  and  the 
reduction  in  consumption  and  traffic  on  the  one  hand, 
whilst  on  the  other  an  advance  in  the  use  of  electricity 
lias  taken  place  in  some  cases  for  meeting  the  addi- 
tional requirements  of  works  or  factories  engaged 
on  ai-my  contracts,  and  also  for  affording  a  substitute 
for  the  scarcity  of  petroleum  where  formeriy  used 
for  hghting.     At  the  same  time  it  has  to  be  remem- 
bered that,  although  the  war  has  continued  for  over 
15  months,  no  single  undertaking  has  yet  been  able 
to  record  the  financial  results  for  a  complete  period 
of  twelve  months  of  war,  one  or  more  peace  months 
being  generally  included  in  the  year's  working;  and 
in  the  case  of  those  concerns  whose  financial  year 
terminates  with  the  calendar  year  the  former  natu- 
rally only  comprises  five  months  of  war  time. 

It  might  be  thought  from  the  fact  that  Berlin  is 
one  of  the  principal  centres  of  the  electrical  and 
mechanical  engineering  industries,  and  is  largely 
engaged  on  war  work,  that  the  consumption  of  elec- 
trical energy  in  the  twelve  months  ended  with  June, 
1 91 5  would  have  experienced  an  increase.  But  the 
figures  which  have  just  been  issued  by  the  Beriin 
Electricity  Works  Co.,  which  has  hitherto  had  a 
monopoly  of  the  public  supply  in  the  capital,  show 
that  this  assumption  is  incorrect.  The  consumption, 
in  fact,  has  declined  from  267,589,000  KW.-hours  m 
1913-14  to  252,762,000  KW.-hours  in  1914-15.  owing 
to  the  war  and  the  displacement  of  the  ratio  borne 
by  lighting  to  power  purposes,  and  the  dividend  on 
the  ordinary  shares  has  fallen  from  12  per  cent,  to  9 
per  cent.  In  the  case  of  the  city  of  Hamburg  the 
outbreak  of  the  war  at  first  caused  a  large  diminu- 
tion in  the  consumption,  amounting  to  as  much  as 
^5  per  cent,  in  individual  months.  At  the  beginning 
of  1915,  however,  a  perceptible  improvement  took 
place,  particulariy  on  the  introduction  of  a  new  tariff 
for  large  consumers,  but  it  was  impossible  to  equalise 
the  decline  in  the  first  half  of  the  year,  and  the 
consumption  recorded  by  the  Hamburg  Electricity 
Works  Co.  is  returned  at  43.453.ooo  KW.-hours  as 
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a-ainst    45,146,000   kw. -hours    in    1913-14,    and    the 
dividend  8  per  cent,  as  compared  witli  8i  per  cent. 

Tlie  Alsace  Power  Station  Co.,  of  Schletlstadt,  is 
one  of  the  few  undertakings  whose  works  are  directly 
situated  with  the  theatre  of  war,  aUhough  its 
financial  year  ended  on  April  30th,  1915.  But  the 
effects  of  the  war  were  only  of  a  transitory  character. 
Tlie  production,  which  amounted  to  525,000  kw.- 
liours  in  July,  1914,  as  compared  with  321,000  kw.- 
hours  in  the  corresponding  month  in  1913,  receded 
to  190,000  KW. -hours  in  August,  but  after  the  battles 
in  Alsace  the  output  rose  to  360,000  kw. -hours  in 
October  and  to  nearly  400,000  kw. -hours  in  Decem- 
ber. The  mains  to  Markirch  and  the  Weiler  \'alley 
were  interrupted  in  August,  1914,  but  were  subse- 
quently restored,  no  great  damage  being  done  to 
the  mains  and  transformer  stations  or  to  the  mains 
and  buildings  in  course  of  erection.  The  net  profits 
have  not  been  sufficient  to  enable  the  payment  of  a 
dividend,  but  this  was  also  the  case  in  1913-14.  A 
similar  obsei-vation  in  regard  to  the  financial  results 
also  applies  to  the  Lorraine  Power  Supply  Co.,  of 
Metz,  which,  being  close  to  the  war  area,  suffered 
to  a  greater  extent  than  the  undertakings  more  'n 
the  interior  of  the  country.  It  has  also  been  neces- 
saiy  to  postpone  until  the  end  of  the  waf  the  pro- 
jected extension  of  feeders  and  local  distributing- 
networks.  On  the  other  hand,  the  Oberhausen  Elec- 
tric Overland  Central  Station  Co.,  although  having 
been  adversely  affected  by  the  war,  is  yet  able  to  pay 
6  per  cent,  for  1914-15  as  in  the  preceding  year.  But 
in  this  instance  also  the  development  of  feeders  and 
of  local  networks  has  had  to  be  postponed. 

If  there  is  one  district  more  than  another  in  Ger- 
many where  a  great  expansion  in  the  consumption 
might    have  been  expected   it  is  that   of  Rhenish- 
Westphalia,  on  account  of  the  many  collieries,  iron 
and  steel  works,  and  engineering  works  which  are 
located  in  this  particular  province.    Yet  the  progress 
judging  from  the   working   results  of  the  greatest 
midertaking  in  that  area,  has  been  by  no  means  very 
remarkable.    Situated  in  one  case,  if  not  also  in  two 
rases,  on  the  pit  bank,  the  value  of  the  connections 
if  the  works  of  the  Kiienish-Westphalian  Electricity 
I  o.,  of  Essen,  increased  from  320,000  kw  on  June 
30th,  1914.  to  357,000  kw.  in  the  same  month  of  191 5, 
the  number  of  glow-lami)s  from  1.300, 000  to  1,400,000. 
and  the  number  of  motors  from  34,000  to  37,000  in 
round  figures.   It  was,  however,  impossible  to  secure 
corresponding  augmentation  in  the  consumption. 
.  hicli     advanced     from    290,048,000    kw. -hours     in 
1913-14  to  293,002,752  KW. -hours  last  year.   The  com- 
pany  also  supplies    gas,   of  which  26,895,374    cubic 
metres  were  transmitted  by  means  of  the  long-dis- 
tance mains,  whilst  a  further  4,350,294  cubic  metres 
were  furnisJied  by  the  company's  gasworks  at  Rott- 
liausen,  Borbeck,  Maltmatm  and  Dulken.    The  divi- 
dend,  whicli   absorbs   £j(H). (K)0.    amounts    to  8  per 
cent.,  as  in  1913-14.    .'\  smaller  midertaking — that  of 
'he  Bcrggeist  Electricity  Works,  o(  Uruhl— also  suc- 
'  cded  in  effecting  a  larger  turnover,  the  consump- 
in  having  advanced  from  34,298,000  kw. -hours  in 
'113-14  to  56,511,000  KW. -hours  last  year.     In  this 
isc  the   company  experienced  a  reduction   on   the 
advent  of  the   war,   but  a  consideraljle  increase  as 
compared  with  tiie  equivalent  moiitlis  in  1913-14  soon 


took  place  as  a  result  of  the  many  industries  sup- 
plied, which  were  chiefly  engaged  on  war  work. 

If  consideration  is  now  given  to  the  financial  re- 
sults of  a  number  o(  companies  distributed  over  the 
European  Continent,  it  will  be  found  that  they  have 
in  general  succeeded  in  maintaining  for  1914  or 
1914-15  the  rates  of  dividend  which  were  paid  in  the 
preceding  year.  Even  in  the  case  of  the  Italian 
companies,  whose  best  results  are  mostly  for  1914, 
the  figures  would  be  less  satisfactory  than  they  are 
were  it  not  for  the  large  use  of  water-powers  in  tliat 
country,  as  although  Italy  did  not  participate  in  the 
war  tmtil  May,  1915,  the  coal  question  has  played  a 
part  in  the  economic  and  industrial  life  of  Italy  since 
the  outbreak  of  the  war  as  it  has  done  in  other 
countries.  We  give  in  our  War  Items  a  table  show- 
ing the  dividends  of  a  number  of  companies  for  the 
two  years. 

Although  the  financial  results  quoted  above  are  in 
general  favourable,  a  more  definite  opinion  of  the 
real  effects  of  the  war  on  the  companies  will  only  be 
ascertainable  when  the  working  figures  for  the  whole 
of  1915  or  1915-16  become  available. 


A  coRRKsroNDENT  has  informed  us 
Patting  the  ^j^^^  according  to  one  of  our  conteiupo- 
Loss  on   the         .  t  •  1    ,,       ,     ^  t    ,      , 

Rites.  raries,  an  Irish  (  ounty  Court  Judge  has 

laid  it  down  that  where  a  lo^al  authority 
is  running  a  municipal  electrical  undertaking  at  a  loss,  the 
loss  must  be  made  good,  not  out  of  the  rates,  but  by  raising 
the  price  to  the  consumer.  It  is  pointed  out  "  that  if 
future  new  undertakings  are  restrained  by  law  from  deriving 
any  support  from  the  rates,  and  have  to  iacrease  the 
tariffs  of  electricity  supply  to  an  extent  sufficient  to  recoup 
the  initial  losses,  it  will  be  almost  impossible  to  develop 
any  new  undertaking."  Whatever  the  result  of  this 
alleged  decision — which  is  said  to  have  been  pronounced 
two  years  atro — we  should  very  much  like  to  see  a  full 
report  of  the  facts,  arguments,  and  judgment,  before 
accepting  it  as  final.  So  far  as  can  be  ascertained  there  is 
nothing  in  the  Electric  Lighting  Acts,  l.s82.  ]88S,  1809 
and  1900,  which,  with  a  slight  variation  referred  to  in 
Sec.  37  of  the  Act  of  18S2.  apply  to  Ireland,  which  in  any 
degree  controls  the  action  of  a  local  authority  in  the  matter 
of  charges  for  electricity.  It  is  presumed  that  the  matter 
came  before  the  County  Court  Judge  hy  way  of  an  appeal 
from  a  surcharge  or  disallowance  of  something  improperly 
charged  upon  the  rates  :  but  even  in  that  case  we  fail 
to  discover  anything  in  the  Public  Health  Acts  which 
confers  mih  a  power  upon  an  auditor  or  any  other  person. 


I  >.v  another  page  we  print  some  extracts 
tl"  u'"'  '^'°™  *  report  on  the  trade  position  in 
South  Africa,  by  Mr.  II.  E.  Gauntlett.  who 
is  acting  as  H.M.  Trade  Commissioner  for  the  Uuion  now 
that  Sir  Sothcru  Holland  has  joined  the  Home  Staff  of  the 
Hoard  of  Trade.  A  p.TUsal  of  this  ilhimiuating  report, 
which  comprises  over  100  pages,  will  repay  any  manu- 
facturer or  exporter.  The  very  much  greater  extent  to 
which  Hritish  firms  have  taken  advantdge  of  the  organisa- 
ti)n  of  H.M.  Trade  Commissioner's  Ollico  since  the  war 
began  proves,  to  Mr.  (iaunthtt's  mind,  that  one  of  the  most 
apparent  failings  of  the  itritish  manufacturer  lies  in  deferring 
his  efforts  until  the  position  is  critical,  instead  of  taking 
early  steps  to  prevent  the  crisis,  tiernun  trii  le  was  as 
worthy  of  capture  years  ago.  In  this  connection  some 
pointed  remarks  are  contained  in  the  lieport  as  to  the 
nwessilv  for  catering  for  the  exact  needs  of  the  market. 
Toe   IJritisb  mannfaclurer  may  see   no  good  or  immediate 
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reason  for  reducing  the  high  i|uality  of  his  output,  or 
varying  his  standards,  to  meet  the  demand  of  a  new  market 
which  is  not  educated  up  to  purchasing  a  superior  article. 

iJut  it  can  easily  be  understood  that  a  firm  whose  turn- 
over in  the  "  up-country  "  (or  native)  trade  of,  for  example, 
the  South  African  market,  has  been  enormous,  will  have 
made  a  name  amongst  the  big  importing  firms.  When,  in 
due  course,  the  imparters  demand  a  better  quality  of  the 
articles  they  have  handled  so  successfully  in  the  past — 
which  demand  must  arise  from  the  steady  improvement  in 
the  standard  of  living — they  will  naturally  give  to  their 
regular  oversea  suppliers  the  first  opportunity  to  satisfy 
their  new  requirements,  and  they  will  rarely  find  that  a 
foreign  firm  cannot  supply  such  needs.  To  this  condition 
of  affairs  Mr.  Gauntlett  attributes  the  decline  of  trade 
in  many  lines  experienced  by  British  firms  in  the  past  few 
years. 

When  in  Augu-,t  las';  year  <iermany's  trade  campaign 
was  brought  to  a  sudden  stop  by  the  outbreak  of  war, 
H.M.  Trade  Commissioner  assured  the  Chambers  of  Com- 
mercj  throughout  South  Africa  that  British  manufacturers 
were  making  concerted  and  unprecedented  efforts  to  capture 
in  ihe  South  African  market  the  trade  which  hitherto  had 
gone  to  Germany  and  Austria  ;  and  that  these  eiTorts  com- 
prised not  merely  improved  organisation  but  the  manu- 
facture of  goods  practically  identical  with  those  to  which 
the  market  has  become  accustomed.  The  Board  of  Trade 
here  has  been  giving  our  manufacturers  an  opportunity  of 
inspecting  samples  of  German  and  Austrian  goods  which 
have  succef ded  in  such  markets.  The  question  arises  then  : 
will  British  manufacturers  stand  by  the  Commissioner's 
assurances  by  seizing  the  first  opportunity  of  suiting  their 
output  to  this  market's  requirements,  and  thus  show  their 
appreciation  of  the  practical  assistance  which  has,  in  this 
connection,  been  given  ungrudingly  to  British  trade  by 
certain  South  African  firms  ■" 

Germany's  exports  to  the  Union  in  1913  amounted  to 
£3,500,000.  This  is  obviously  worth  adding  to  the  figures 
of  any  country  in  a  position  to  manufacture  the  goods. 
The  American  pre-eminence  in  labour-saving  method — 
which  goes  far  to  counterbalance  Germany's  cheap  labour — 
is  enabling  the  United  States  to  reap  a  rich  reward  at  this 
juncture.  Mr.  Gauntlett's  view  is  that  the  American  share 
in  South  African  trade  is  mainly  limited  by  her  lack  of 
direct  steamship  communication. 

We  do  not  wish  to  revive  the  cry  :  •'  Business  as  Usual," 
whilst  the  engineering  trade  of  the  country  is  rightly 
devoting  itself  almost  entirely  to  war  work,  but  in  view  of 
Mr.  Asquith's  recent  warning  as  to  our  vanishing  export 
trade,  we  feel  justified  in  emphasising  the  point  Mr. 
(4auntlett  makes,  viz ,  that,  in  allowing  the  South  African 
market  to  be  controlled  increasingly  by  foreign  suppliers  of 
'■  cheap  "  lines,  British  manufacturers  will  be  adding  to  the 
strength  of  their  competitors,  which  strength  may  be  in 
due  course  diverted  to  opposing  the  position  now  held  by 
British  firms  in  the  markets  of  the  United  Kingdom,  the 
Continent,  and  elsewhere. 


The 


Now  that  nearly  all  the   most  impor- 

™.      Tk       I        tant  wire-drawing  firms   in   this   country 
Wire-Drawing'   ,         ,  ,      ^  , 

Industries.  '^^^^  "^^'^  P"''  u°der  Government  control, 
it  is  generally  expected  that  the  demands 
for  supplies  from  private  sources,  which  in  some  sections 
have  tended  to  diminish  slightly  during  the  past  month, 
will  show  a  further  small  decline  for  the  next  few  months. 
For  the  greater  part  of  the  past  12  months  every  wire- 
drawing establishment  throughout  the  country  has  responded 
to  the  demands  of  the  War  Office  and  Admiralty,  with 
results  highly  satisfactory  to  all  concerned. 

In  consequence  of  the  disorganisation  and  upheaval  under 
which  trade  generally  has  been  labouring  during  the  past 
12  months,  it  has  proved  no  easy  matter  for  wire  manu- 
facturers in  this  country  to  look  adequately  after  the 
interests  of  their  old  customers  who  have  no  war  claims  for 
preference  in  the  matter  of  deliveries.  Every  effort,  how- 
ever, has  been  made,  often  at  great  inconvenience  and 
expense,  to  meet  the  requirements  of  this  section,  with  the 
smallest  possible  delay. 


As  soon  as  the  end  of  the  war  is  within  measurable  distance, 
every  effort  will,  doubtless,  be  made  to  forestall  German  and 
American  competition  in  the  wire  trades,  by  adopting, 
throughout  the  home  markets  in  particular,  a  still  more  com- 
prehensive and  effective  system  of  personal  representatic  n 
than  was  in  force  prior  to  the  war.  Recent  inquiries  have 
shown  that  several  of  the  chief  competitive  German  wire- 
drawing firms  had  more  agents  in  this  country  alone,  prior 
to  the  war,  than  some  of  the  Britith  firms  had  throughout 
the  world. 

That  the  German  system  cannot  be  regarded  in  the  light 
of  a  failure,  or  anything  approaching  that  state,  is  largely 
proved  by  the  past  heavy  exports  from<lermany  into  this 
iDuntry,  of  copper  goods  for  electrical  purposes,  and  it  would 
appear  not  unreasonable  to  expect  a  still  more  vigorous 
attack  to  be  directed  at  these  valuable  markets  as  soon  as 
normal  working  conditions  are  restored  after  the  war. 

This  attempt  of  the  German  firms  to  recapture  their  lost 
export  trade  with  this  country  will  certainly  be  characterised 
by  entirely  new  methods  when  the  time  for  action  has 
arrived  :  and  although  the  name  (ierman  may  be  anathema 
in  this  country  for  many  years  to  come,  means  are,  we  hear, 
being  fully  provided  for  to  meet  this  contingency,  by  adopt- 
ing the  new  plan  of  campaign  already  indirectly  hinted  at 
above.  These  ulterior  designs  on  the  part  of  the  German 
firms,  however  carefully  planned  they  may  be  beforehand, 
will  probably  be  effectively  frustratfd  by,  among  other 
measures,  the  adoption  in  the  future  by  every  important 
wire  manufacturing  firm  in  this  country,  of  a  still  more 
adequate  and  comprehensive  system  of  personal  representa- 
tion in  every  market  throughout  the  United  Kingdom. 


Lead. 


The  market  has  kept  up  a  good  deal 
better  than  most  people  in  the  trade 
anticipated  would  be  the  case,  but  the  fact  is  that  lead  is 
coming  forward  in  disappointingly  small  quantities,  owing 
partly  to  the  shortage  of  labour  which  is  making  itself  felt 
in  Australia,  and  partly  to  the  excessive  difficulty  in 
obtaining  freight,  the  result  being  that  material  is  being 
held  back  in  the  countries  of  origin.  Until  more  reasonable 
conditions  obtain  in  the  shipping  world  the  position  in  this 
respect  is  not  likely  to  undergo  any  improvement.  The 
October  imports  were  14,796  tons  again&t  17,435  tons  last 
year,  making  the  total  for  the  10  months  213,1'.I2  tons,  an 
increase  of  about  30,000  tons  on  the  year,  while  at  the  same 
time  there  has  been  a  big  falling  off  in  our  exports  and 
re-exports.  The  balance  is  undoubtedly  going  into  the 
supply  of  munitions,  and  the  demand  for  lead  for  this 
purpose  must  be  on  a  larger  scale  than  had  ever  been  con- 
templated. The  buying  for  Russia  has  lieen  on  a  colossal 
scale,  and  this  still  goes  on,  but  owing  to  the  vagaries  of  our 
authorities  there  is  no  knowing  when  the  lead  may  be  per- 
mitted to  go  forward.  First  there  is  the  difficulty  of 
obtaining  permits,  to  say  nothing  of  the  vexatious  and 
unnecessary  delay  which  occurs  in  granting  them.  Then 
when  the  permit  is  obtained,  it  is  quite  a  common  thing  for 
the  steamer  on  which  freight  room  has  been  engaged  to  be 
commandeered. 

In  despair  at  this  perpetual  raising  of  difficulties,  attempts 
have  been  made  to  divert  the  lead  from  Archangel  to 
Vlidivostock,  but  this  move  on  the  part  of  menhants 
anxious  to  supply  Russia  with  munitions  seems  likely  to  be 
effectively  frustrated  by  the  commandeering  of  Vladivostock 
steamers.  It  is  quite  certain  that  Russia  cannot  fight  with- 
out munitions,  and  it  is  equally  certain  that  a  bad 
impression  is  being  created  by  the  ceaseless  difficulties  put 
in  the  way  of  her  obtaining  material.  The  home  trade  here 
is,  of  course,  consuming  huge  (|uantities  for  munitions,  as 
has  been  said,  but  the  general  trade  demand  is  decidedly 
quiet.  Should  it  happen  that  the  large  (|uantities  of  lead 
held  up  because  shipping  facilities  to  Russia  are  so 
seriously  curtailed  must  be  resold,  there  would  certainly 
be  a  substantial  break  in  the  price,  but  meantime  the 
American  market  has  moved  sharply  upwards,  and  the 
general  position  defies  solution,  for  everything  is  chaotic. 
Daring  September  the  price  of  soft  foreign  lead  for  prompt 
delivery  ranged  between  £24  15a.  and  £2G.  and  forward 
between  £22  10s.  and  £23  IDs.  a  ton. 
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OUR    TRADING     OPPORTUNITIES!^ 
THROUGHOUT    THE    WORLD. 


It  has  beeu  remarked  in  certain  higli  quarters 
abroad  that  the  Central  States,  of  Europe  liave,  by 
tlieir  deliberated  efforts  to  dominate  the  world, 
thrust  civilisation  backward  by  one  hundred  years.  . 
While  bloodshed  and  carnage  continue,  while  the 
fires  of  Europe  not  only  remain  unquenched  but 
actually  spread  and  bring  new  combatants  into  the 
conflict,  it  is  not  surprising  that  there  should  be  some 
to  give  way  to  sentiments  or  statements  of  that  kind. 
But  we  may  wonder  whether  those  who  express  such 
an  opinion  have  any  veiy  definite  idea  of  what  they 
mean  by  "  civilisation."  Our  feelings  in  regard 
to  the  future  and  what  it  will  bring  may  be 
influenced  very  considerably  by  our  conception 
of  the  true  meaning  of  the  word.  If  we  mean 
that  what  the  last  fifteen  months  has  revealed 
to  us  as  German  Kultur  is  ci\-ilisation.  then  we  may 
hope  that  the  prophecy  is  correct,  for  the  world 
of  to-day  has  no  room  for  that  abomination.  But  if 
by  civilisation  we  mean  the  general  development  of 
the  human  race  and  the  progressive  utilisation  of 
the  earth's  resources  by  the  practical  applications  of 
engineering  science,  industrial  operation,  and  com- 
mercial enterprise,  then  we  think  that  the  forecast 
is  one  which  may  be  disregarded.  Whatever  may  be 
the  effect  of  the  present  warfare  among  Christian 
nations  upon  the  minds  of  those  whom  we  generally 
describe  as  Heathen;  whatever  may  be  the  loss 
sustained  through  a  number  of  great  nations 
sacrificing  millions  of  their  physically  fittest, 
the  flower  of  their  manhood,  and  among  them 
potential  students  and  thinkers  in  many  im- 
portant departments  of  activity;  whatever  may 
be  the  consequences  of  it  all  to  particular  empires 
and  emperors;  whether  the  map  of  Europe  be  mate- 
rially altered  or  not — one  thing  seems  to  us  to  be 
certain,  that  all  the  changes  that  may  be  introduced 
cannot  take  us  back  again  to  the  state  of  things  that 
existed  one  hundred  years  ago.  We  may,  perhaps, 
get  back  to  simpler  living,  may  be  controlled  by  the 
pursuit  of  higher  ideals  than  we  had  a  year  or  so 
a.go,  may  perhaps  have  freedom  from  the  oppressive 
menace  of  ambitions  for  world  conquest,  mav  be 
free  to  devote  ourselves  more  assiduously  to  the  arts 
of  Peace,  but  we  shall  not  go  back  to  a  world  that 
possessed  little  knowledge  of  the  elementai-y  prin- 
ciples of  steam  generation,  that  knew  not  the  laws  of 
induction,  merely  played  at  the  utilising  of  falling 
water,  knew  nothing  to  make  it  discontented  with 
a  rush  light  or  a  gas  jet,  had  few  railways  and  no 
telegraphs  or  telephones,  and  lived  what  now  we 
should  most  of  us  regard  as  a  monotonously  sleepv 
and  uninteresting  sort  of  existence.  The  world,  or 
the  greater  part  of  it,  will  ine\'itably  be  poorer  for 
a  time  as  a  i-esult  of  the  terrible  waste  of  thousands 
of  millions  of  money,  hut  who  shall  say  that  when 
there  shall  have  passed  a>vay  the  first  shocks  of  the 
return  of  statesmen,  armies,  navies,  and  peoples 
to  ordinary  avocations  in  years  of  Peace — God  grant 
ii  may  be  unbroken  in  the  aftermath  of  the  linger 
conflict,  by  a  succession  of  smaller  oneS' — the  de- 
velopment of  all  countries  shall  not  leap  forward 
once  again?  Of  course,  new  development  must 
be  held  up  for  a  time;  we  cannot  take  up  the 
thread  of  industrial  world  enterprise  exactly 
where  it  was  broken  just  over  a  year  ago.  Many 
schemes  iiave  been  deferred;  some  of  them  will  never 
take  the  form  intended  in  the  pre-war  days;  there 
will  he  much  of  change,  and  some  of  the  countries 
of  the  world  which  looked  to  Europe  for  money  and 
equipment  and  expert  knowledge  must  hold  up  their 
cherished  plans  for  a  time.  But  it  will  only  be  for 
a  coni|)aratively  brief  period  not  one  hundred 
years,  perhaps  far  less  than  one-tenth  of  that 
period.  All  the  manufacturing  nations  will  be. 
as  a  matter  of  sheer  necessity,  obliged  to 
overrun  the  world  again  itn  their  efforts  to 
keep    factories    in    operation    and    to    repair    their 


respective  national  losses.  The  rehabilitation  of 
devastated  lands  and  ruined  cities  will  make  huge 
demands,  and  somebody  will  have  to  pay  indemnities ; 
but  notwithstanding  these  reconstructional  opera- 
tions and  financial  manipulations  the  world  will  not 
be  stopped  in  its  clamouring  for  progressive  de- 
velopment. Can  it  be  imagined,  for  instance,  that 
our  great  Colonies  and  dependencies  will  remain  at 
a  standstill,  with  all  the  germs  and  possibilities 
that  lie  within  them  as  the  outcome  of  enterprising 
measures  of  the  last  few  decades?  Can  it  be  sup- 
posed that  the  vast  market  of  China  will  return  to 
slumber  after  the  awakening  westernising  move- 
ments of  recent  times  ?  Can  it  be  thought  that  the 
engineering  lessons  of  this  war  will  leave  the  vast 
resources  of  Russia  still  unutilised  ?  Is  it  to  be  sup- 
posed that  with  America's  manufacturing  ability  un- 
hindered, with  her  taste  for  foreign  effort  in  trade 
made  keener,  with  her  money-bags  well  filled,  or 
with  our  own  manufacturing  capacity  enlarged  as 
the  result  of  factors-  extension  for  war  purposes,  and 
with  the  large  accession  of  fomierly  unemployed  or 
unskilled  labour  into  the  ranks  of,  more  or  less, 
skilled  workfng  life  of  this  coimtry — things  of  the 
development  class  are  going  to  be  at  a  standstill  ? 
Even  this  mere  cursory  statement  of  the  case  is  its 
own  answer  to  the  suggestion  of  a  century  set-back. 

It  may  reasonably  be  supposed  that  in  some  coun- 
tries it  will  not  be  easy  to  raise  money  for  large 
enterprises  such  as  the  world  will  be  calling  for,  and  in 
this  matter  of  future  finance  we  can  only  see  through 
a  glass  darkly.  We  are  not  all  able  to  remember  it. 
but  many  do,  and  for  all  of  us  it  is  in  the  records, 
that  after  the  Franco-German  struggle  of  just  over 
forty  years  ago,  France  recovered  her  position  in 
a  remarkable  and  unexpected  manner.  That  was 
only  a  small  affair,  comparatively  speaking,  and  wjiat 
is  happening  now  must  have  farther-reaching  effects, 
but  they  will  be  spread  over  many  countries,  and  the 
recovery  may  be  more  rapid  than  the  signs  may  lead 
us  to  anticipate. 

It  is  interesting  to  fall  back  for  a  few  minutes 
into  the  frame  of  mind  that  was  ours  five  or 
six  years  ago,  when  we  tried  occasionally  to  con- 
jure up  before  our  imagination  the  vastness  of  the 
opportunity  that  scientific  and  engineering  dis- 
covery and  achievement,  and  the  general  forward 
movement  among  men  everywhere,  seemed  to  be 
opening  out  to  us.  At  that  time  we  endeavoured  in 
these  pages,  as  we  have  done  consistently  ever  since, 
to  keep  the  larger  outlook  in  the  mind  of  the  Britisii 
manufacturer  and  trader,  and  to  induce  those  having 
responsibility  in  these  departments  of  electrical  and 
engineering  work  to  lay  themselves  out  to  take 
advantage  of  the  occasion.  In  those  days  the  influ- 
ences of  German  industrial  and  financial  competitors 
were  gathering  considerable  strength,  and  if  we 
could  have  presented  a  massed  army  of  operators  in 
the  fields  where  they  were  active,  and  could  have  pro- 
tected our  reputation  and  our  interests  against  the 
enemy's  insidious  attacks  and  deeply-laid  machina- 
tions, and  could  have  re-arranged  our  home  manufac- 
turing facilities,  supported  with  adequate  financial  co- 
operation, we  should  not  have  to  hear  the  stories  that 
reach  us  of  the  success  which  has  been  attending 
our  rivals'  efforts.  The  tentacular  hold  of  the  enemy 
upon  the  n\arkets  where  merit  for  merit  we  ought 
to  have  held  sway,  or  at  least  progressed  along  the 
lines  started  by  our  enterprising  forefathers  in  those 
fields,  would  have  been  a  less  hannful  thing  than 
it  is  to-day.  Our  brave  Colonial  forces  under 
Botha  have  smashed  German  influence  in  Africa ; 
the  British  flag  floats  gloriously  in  other  once-Ger- 
man colonies;  and  our  magnificent  Navy  has  swept 
the  seas  clean  of  German  shi])s.  But  neither  ntilitary 
nor  naval  effort  can  directly  sweep  out  the  influence 
of  tiic  Teuton  in  many  of  the  countries  where  hi% 
acli\c  and  thorcnigh  agents  have  secured  concessions. 
developed  interests,  and  nursed  the  people's  customs, 
fostering  and  satisfyin.g  their  needs,  until  to-day  Ger- 
man trade  has  made  itself  almost  as  great  .i  menace 
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commercially  as  the  enormous  German  military  forces 
were  generally  to  the  liberties  of  the  entire  world. 
But  we  did  not  organise,  we  did  not  co-operate,  we 
did  not  tackle  the  situation  whole-heartedly — perhaps 
we  could  not,  perhaps  we  were  short  of  money,  per- 
haps the  profits  of  British  electrical  manufacturing 
left  us  too  small  a  margin,  perhaps  the  Continental 
connections  of  some  of  our  firms  rendered  big  co- 
operative or  amalgamated  schemes  impossible— and 
now  we  have  got  to  deal  with  those  markets  in 
ways  best  suited  to  the  prevailing  and  prospec- 
tive situation.  Let  us  hope  that  somehow  the 
(iovernment  will  come  to  our  aid  with  export 
bounties  and  with  a  more  generous  attitude  toward 
technical  attainments ;  or  let  us  suppose  that  the 
enemies  will  have  to  pay  so  heavily  that  they  will 
have  to  loosen  their  hold  on  some  undertakings 
where  their  bands  have  been  growing  tighter; 
or  let  us  hope  that  the  anti-German  sentiment 
will  assist  us  in  many  parts  of  the  world.  These 
things,  or  some  of  them  and  possibly  some 
others,  will  probably  operate  in  our  favour.  But  is 
mere  a  British  manufacturer  to-day  w-ho  thinks  that 
they  will  suffice  for  the  needs  of  the  approaching 
times,  without  some  real,  thorough-going  effort  on 
the  part  of  the  whole  British  electrical  and  engineer 
ing  industries  ?  The  time  for  many  little  costly 
efforts  to  win  the  world  has  now  passed  away.  What 
sliall  we  do  to  be  entirely  ready  when  there  shall  have 
burst  in  Germany  that  last  British  or  French  shell 
which  shall  precede  the  call  for  a  truce,  to  be  followed 
bv  Peace,  when  the  last  miserable  German  shall  have 
outraged  common  decency,  the  last  devilish  Zeppelin 
shall  fail  to  return  to  its  den,  when  the  hope  of  Von 
Tirpitz  shall  have  gone  downi  with  his  last  sub- 
marine, or  the  starving  hosts  of  the  Central  Empires 
shall  have  stormed  the  strongholds  of  Prussian 
militarism  ? 

We  fully  recog'nise  the  difficulties  that  stand  in 
the  way  of  efforts  to  immediately  deal  in  detail  w'ith 
the  trade  position  as  we  shall  find  it  at  the  close  of 
the  war,  but  we  are  still  of  opinion,  as  we  have  been 
for  the  past  twelve  months,  that  during  war-time  we 
must  elaborate  our  schemes  for  peace-time.  Cer- 
tainly those  who  can  afford  to  be  active  now  will 
stand  to  gain  most  when,  later  on,  our  private  manu- 
facturing and  exporting  activities  are  less  restrained. 
It  is  our  desire  to  assist  to  the  full  limit  of  our 
power,  any  organisations  and  firms  which  may  be 
occupied  with  deliberations  in  this  connection,  and 
to  that  end  we  shall  publish  during  the  next  few 
weeks  a  good  deal  of  information  that  has  been  pre- 
pared by  expert  observers,  consuls,  and  others,  in 
markets  in  which  we  may  hope  to  stand  better  in 
future  than  we  have  done  recently.  Whatever  may 
be  the  shortcomings  of  our  Governmental  commercial 
and  consular  services,  we  shall  commit  a  great  error 
if  we  shut  our  ears  to  the  advice  that  our  represen- 
tatives are  giving  us  just  now.  We  begin  this  week 
by  publishing  an  abstract  of  the  report  of  H.M. 
.\cting  Trade   Commissioner  in'South  Africa. 

TE.^DE  IN  SOUTH  AFRICA. 

Mr.  H.  E.  Gauntlett,  who  is  in  charge  of  the  office  of  H.M. 
Trade  Commissioner  for  South  Africa,  has  written  a  highly 
interesting  report  on  the  trade  of  the  Union  (and  Rhodesia) 
for  the  year  1914.  This  has  just  been  issued  by  the  Board  of 
Trade,*  and  below  we  summarise  the  portions  of  it  which 
conceni  the  electrical  manufacturer  and  contractor. 

By  separating  the  trade  returns  for  the  months  preceding 
the  war  from  those  for  August  to  December,  and  making  a 
comparison  with  the  coiTesponding  periods  respectively  of 
1913,  it  is  evident  that  the  trade  of  the  country  up  to  the 
time  of  its  outbreak  was  below  normal.  The  reasons  for  this 
;iie.  in  their  order  of  increasing  importance  :  — 

li roughs  (especially  in  the  Orange  Free  State  Province). 

Slump  in  the  ostrich  feather  industry. 

The  aftermath  of  the  January  strike. 

But  the  ill-effects  of  these  adverse  factors  continued,  and  t<i 
them  must,  of  course,  be  added  the  two  other  chief  causes  of 
loss  of  trade,  viz.  :  The  European  War  and  the  Rebellion  in 
South  Africa.  The  rebellion  produced  throughout  the  whole 
country  a  feeling  of  insecurity,  and  merchants  (who  were, 
becaufie  of    the  European    war,    already  sufficiently    nervous 
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about  adding  to  tluii  slocks  the  normal  quantities  ordered  in 
the  past)  refrained  from  indenting  to  the  extent  for  which 
they  otherwise  were  prep.arcd.  It  will  be  less  easy  for  mer- 
chants to  recover  the  trade  that  might  have  been  done  but 
for  the  rebellion,  than  it  would  have  been  for  them  to  have 
]iiaintaine<l  the  trade  that  was  being  done  before  the  local 
'unrest  arose.  For  these  reasons,  therefore,  I  do  not  anticipate 
that  trade  in  the  immediate  future  will  be  much  greater  than 
it  was  during  the  closing  months  of  191-4. 

.\lthough  the  great  <lcpcnilenco  of  the  Union  upon  its 
mineral  production  may  in  certain  circumstances  prove  an 
icononiic  weakness,  the  greatness  of  its  mineral  wealth  has 
lieen,  in  existing  abnormal  conditions,  an  important  factor  in 
preventing  a  far  more  serious  crisis  than  the  country  was 
liilled  upon  to  face. 

The  percental  decreases  in  imports  are  smaller  in  the  case 
cif  electrical  material  and  miscellaneous  machineiy  than  in 
almost  any  other  class  of  goods,  owing  to  their  close  connec- 
tion with  the  mining  industry.  Nevertheless,  the  drop  in  the 
imports  of  electricjil  material  is  disappointing.  During  the 
first  eight  months  of  the  year  it  had  increased  by  ,£73,00(l. 
The  import  trade  of  the  la.st  four  months  altered  this  amount 
to  a  loss  of  f  17,600  on  the  imports  of  1913.  The  comparative 
ligures  are  interesting  : — 

1914  COMPARFD    WITH   THE  SAME    PERIOD    IN  1913. 

Firsts         Last  4        Total  for 

months.      months,     the  vear. 

£  £  £ 

Machineiv    -I-  73,000     -  90,600     -  17,600 

Wires  and  cable  -  29,500    -  27,000     -  56,500 

Fittings  and  posts  -     8,000     -  24,000    -  32,000 

Telegraph    and    telephone 

material   -     1,000     -     2,.500     -     3,.500 

Union  Government  Imports. — From  the  British  exporter's 
lioint  of  view,  the  Railways  and  Harbours  Department  is  by 
iar  the  most  important  spending  department  of  the  Union 
(government.  Tlie  Department  postponed  considerable  expen- 
iliture  which  was  planned  for  1914,  including  f43,(XX)  on  electric 
I'ranes  at  Table  Bay.  Restriction  of  Government  expenditure 
on  imports  is  to  be  faced  in  1915.  and  a  decrease  may  be 
looked  for  in  expenditure  on  the  establishment  and  mainten- 
ance of  general  public  works.  This  must  of  necessity  have  a 
detrimental  effect  on   trade  generally. 

Future  Trade. — Although  there  is  need  for  care  on  the  part 
of  business  men,  the  present  depres.sion  is  mainly  artificial. 
The  country  has  a  great  recuperative  capacity,  and  cannot 
help  ri.sing  in  prosperity,  probably  soon  after  the  difficulties  of 
the  immediate  present  disappear.  For  one  thing,  the  possi- 
bilities of  South  Africa  as  a  meat-producing  and  exporting 
country  have  hardly  yet  been  realised ;  when  they  are,  ostrich 
farmers,  many  of  whom  are  now  growing  lucerne,  will  realise 
that  the  ostrich  feather  slump  of  1913-14  was  not  an  unmixed 
evil.  Lack  of  capital  for  industrial  purjxjses  generally  ia^  a 
ilrawback  which  may  not  soon  be  overcome,  although  there  is 
.--till  a  considerable  amount  of  money  in  the  Union  that  could 
profitably  be  employed  in  helping  the  c<umtry  forward.  The 
balance  due  at  the  end  of  last  year  to  depositors  in  the  Post 
Office  Savings  Banks  was  f 6,300,000.  If  South  Africa  avoids 
the  difficulties  due  to  the  careless  investment  of  capital,  the 
overburdening  of  stores  with  stock,  and  too  heavy  immediate 
borrowing,  there  is  room  only  for  optimism,  and  there  is  no 
.nlequate  reason  why  the  subsequent  prosperity  of  the  country 
."ihould  not  be  ensured,  or  why  British  firms  should  not  secure 
a  great  share  in  the  increasing  import  trade  that  must  accom- 
pany its  progress. " 

Capture  of  German  Trade.^ki  the  commencement  of  the 
European  war,  the  "  Captin-e  of  German  Trade  "  appealed  not 
as  a  mere  phrase  to  British  manufacturers.  In  Dominion 
markets,  also,  this  ideal  gripped  the  imagination  of  the  "  man 
in  the  street"  more  than  that  of  the  importer.  The  latter 
iecognise<l  that  practical  difficulties,  not  evident  to  the  con- 
sumer, would  appear  as  soon  as  the  war  was  over,  since  the 
ideal  thus  expressed  would,  of  necessity,  strike  at  one  of  the 
main  principles  of  commercial  ethics,  namely,  buying  in  the 
cheapest  market. 

Cheap  trade  is  a  matter  upon  which  I  wish  at  this  point 
to  make  niy.self  perfectly  clear.  It  is  admitted  that  a  certain 
quantity  of  trash  comes  info  South  Africa,  and  is  bought  by 
natives  and  "poor  whites."  often  under  serious  misapprehen- 
sion. These  are  not  the  "cheap"  products  referred  to  when 
I  u.se  this  word ;  what  Ls  meant  is  a  cheap  grade  of  a  quality 
compatible  with  (and  sometimes  in  advance  of)  its  low  price — 
rither  goods  which,  in  the  better  qualities,  meet  the  needs  of 
:i  white  population,  or  tho.se  which  are  used  almost  solely  by 
natives,  but  are  intrinsically  worth  the  low  price  paid.  No 
manufacturer  needs  to  be  told  of  the  great  success  that  has 
followed  German  efforts  to  cater  for  this  class  of  trade. 

Reasons  of  Gcrtnan  Success. — To  account  for  this  success 
there  are  many  rea.sons  which  are  difficult  to  classify,  since 
they  are  closely  inter-related.  Finance  enters  very  largely 
into  the  matter.  Subsidies  are  .known  to  have  been  granted 
by  the  German  Government  by  means  of  exceptionally  low 
transport  rates  upon  certain  gixxls  for  export,  and,  in  addi- 
tion, there  are  Gcnnan  trusts,  or  rings,  who,sc  object  is  the 
establishment  of  a  strong  position  in  the  world's  markets, 
achieved  by  means  of  the  many  advantages  incidental  to  such 
combines. 

One  advantage  the  combines  gain  is  in  their  oversea  organi- 
sation. Instead  of.  say,  half-a-dozen  travellers  being  appointed 
by  as  many  finns  to  push  their  several  intere.sts  in  oversea 
markets,  in  coinjictition   with  one  ttnothcr,  the  same  number 
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of  men  are  appointed,  but  work  together  in  the  interests  of 
the  one  combine.  This  stall  is  often  controlled  by  a  manager 
in  the  oversea  market,  through  whom  eveo'  oixler  passes  to 
the  home  organisation.  It  is  easy  to  i-ealise  the  greater  effici- 
ency made  jwssible  oversea  by  this  method  of  working ;  the 
value  of  personal  supervision  of  travellers  by  a  competent  head 
cannot  be  over-estimated. 

.\t  this  point  it  is  necessary  to  refer  to  one  detail  practically 
unknow-n  to  British  firms  who  ai'e  represented  by  an  agent  in 
the  South  African  market.  German  combines,  and  many  Ger- 
man firms,  send  by  each  mail  to  their  agent  or  agent-manager 
a  list  of  orders  executed  during  the  week,  showing,  amongst 
others,  the  following  particulars:  — 

(a)  Works  or  f.o.b.  cost;  and   )  ,,,      ,   ,  ,  i-. 

(b)  Pi-ioe   accepted    by   agent.   |  ({>)-('')  =  works  profit. 

which  enables  the  agent  to  see  at  once  from  former  indents 
(provided  that  costs  of  production  have  not  risen  in  the  mean- 
while) by  how  much  he  can  "shade"  his  price,  if  necessary, 
to  secure  a  special  order.  Such  co-operation  ensures  the 
mutual  advantage  of  the  manufacturer  and  his  oversea  repre- 
sentative. 

Need  for  Co-operation. — ^There  ,are  British  firms  who, 
through  lack  of  appreciation  of  the  benefits  of  co-operation, 
seem  to  gi-udge  every  cheque  given  to  the  agent,  and  who  are 
not  anxious,  appai'ently,  to  assist  him  at  their  own  immediate 
expense  to  increase  his  tm'nover  for  them;  it  is  not  to  be 
wondered  at  if  such  agents,  in  time,  fail  to  do  their  best. 
l"his  mutual  policy  of  getting  as  much  as  possible  for  as  little 
as  possible  is.  of  course,  fatal  to  the  interests  of  both  parties. 
Bi'itish  manufactm-ers  have  no  right  to  expect  success  in  the 
South  .African  market  unless  they  are  prepared  to  believe 
that  their  agents,  importing  firms,  and  others  in  a  good  posi- 
tion to  judge,  are  fully  aware  of  the  difficulties  to  be  found 
in  the  market,  and  of  its  most  intimate  needs. 

Supply  the  Goods  Wanted. — I  have  laid  stress  elsewhere 
upon  the  vital  need  for  the  manufacture  by  British  firms  of 
the  goods  to  which  the  mai-ket  is  accustomed.  Having  made 
clear  that  the  "cheap  "  lines  are  not  necessarily  trashy  goods, 
but  merely  cheaper  grades  of  lines  in  many  cases  already 
manufactured  by  British  firms,  one  must  repeat  that  the  main- 
stay of  the  South  African  market  is  goods  that  meet  the 
requirements  of  the  native  and  "poor  white"  populations. 
In  the  higher  qualities,  purchased  almost  entii-ely  by  the 
European  population  of  the  large  towns,  British  "manufac- 
turers have,  on  the  whole,  a  position  from  which  it  would  be 
difficult  for  foreign  competitors  to  remove  them.  Neverthe- 
less, their  present  position  of  security  should  not  lead  them 
into  thinking  that  they  ai'e  entirely  unassailable  in  their 
.superiority.  It  is  common  for  one  to  hear  that  the  British 
manufacturer  is  content  with  the  trade  in  the  better-class 
lines  already  being  done  satisfactorily  by  him,  and  that  he 
cannot  see  that  it  would  be  to  his  advantage  to  gain  a  reputa- 
■tion  for  manufactm-ing  cheap  and  inferior  quality  .substitutes. 
The  fact  remains,  however,  that  reputations  in  this  market 
have,  in  the  pa.st  decade,  been  built  up  by  German  firms 
through  the  exploitation  of  these  same  "cheap"  goods,  and 
many  of  such  firms  are  perfectly  capable  of  turning  out  the 
better-quahty  article  as  soon  as  it  is  demanded,  or  are  already 
doing  so.  1  am  convinced  that  unless  British  firms  make 
strenuous  efforts  to  capture  this  "  cheap  "  trade  from  Ger- 
many at  this  opportune  moment,  they  will  not  only  find  that 
it  will  bo  eescui-ed  by  other  countries,  or  that  Germany  herself 
will  retain  it.  but  they  will  be  affording  their  competitors  an 
opportunity  to  undennine  their  position  in  the  better-class 
articles,  lite  statistics  of  the  past  few  years  clearly  show  that 
the  United  Kingdom  has  lost  trade  in  what  may  be  termed 
the  competitive  articles,  and  is  barely  maintaining  her  per- 
cental position  even  in  articles  which  have  been  regarded  as 
practically  British  monopolies. 

The  Danger  of  Neglect.— Some  British  firms  may  find  that 
the  whole  of  their  output  can  be  placed  satisfactorily  within 
the  United  Kingdom,  in  Europe,  or  in  other  oversea  "markets, 
without  their  troubling  about  South  Africa,  whose  require- 
ments, it  is  true,  may  not  be  in  lines  of  the  exact  quality 
which  they  now  manufacture.  In  such  case  they  may  be 
justified  in  leaving  South  Africa  alone;  it  is  worth  w"hile, 
however,  for  them  to  consider  the  fact  that,  in  allowing  the 
South  .'Vfricjm  market  to  be  controlled  increasingly  by  foreign 
suppliers  of  "cheap"  lines,  they  will  thus  be  adding  to  the 
strength  of  their  competitfirs,  which,  in  due  course,  mav  be 
diverted  to  opjwsing  the  position  now  held  by  British  firms 
in  the  markets  <if  the  United  Kingdom,  the  Continent,  and 
elsewhere.  I  cannot  come  to  any  other  conclusion  than  that, 
for  the  sake  of  their  own  security  of  position  in  the  future! 
it  is  worth  while  now  to  oppose  foreign  oomiictition  which 
meets  us  in  any  market. 

South  African  importers  are  more  sympathetic  towards  the 
British  manufacturer  than  they  have  been  for  many  years. 
That  sympathy  will,  however,  last  no  longer  than  the  success 
of  the.  British  manufacturer  in  supplyinc  the  needs  of  the 
South  African  market  in  competition  with  foreign  factories. 
TTnited  States  firms  have  put  forward  strong  efforts  through 
their  repreflcntatives  in  this  market  to  ca|)ture  some  of  Ger- 
many's past  trade.  Whatever  of  tliiH  tnidc  these  firms  can 
capture  will  strengthen  them  in  tlieir  future  dealingH  with 
South  .\frica.  perhapsi  at  our  cxiM'n.HC.  'lliiB  i.s,  therefore,  n 
further  reiiwin  why  Hritish  firms  bIiouM  cjipture  as  much  of 
Ccririany's  trade  with  South   Africa  as  [nKmible. 


Calaloguca  and  llcprcacntaiion. — In  the  lluicau  cstablisheil 
in  connection  with  the  office  of  II. M.  Trade  Commifisioni'r 
there  are  about  l,5tX)  catalogues  of  British  firms  on  file.  The 
bulk  of  these  deal  with  machinery,  although  those  covering 
smaller  every-day  requirements  are  in  greater  demand.  There 
is  some  excuse  for  omitting  prices,  etc.,  from  the  former,  but 
not  from  the  latter.  Yet  firms  constantly  write  :  "  Is  there 
any  opening  for  our  goods  in  your  market'.'  Catalogues  are 
enclosed,"  without  prices,  discounts,  weights,  etc.  ! 

The  extent  of  local  demand  is  not,  in  the  great  majority  of 
cases,  governed  so  much  by  the  article  itself  (on  account  of 
its  being  in  universal  u.se)  as  by  its  price;  moreover,  its 
price  in  the  United  Kingdom  is  often  only  a  poor  guide  to' 
ite  cost  to  the  importer  in  South  Africa.  I  venture,  therefore, 
once  again  to  impress  upon  British  firms  the  need  for  fur- 
nishing H.M.  Trade  Commissioners  with  the  fullest  possible 
information  in  this  regard.  If  it  is  necessary,  by  all  means 
produce  special  oversea  catalogues.  If  the  trade  is  worth 
getting  it  is  worth  trouble;  if  the  trouble  and  expense  are 
too  much  for  the  British  firm,  the  foreign  firms  thinks  differ- 
ently and  profits  accordingly. 

One  is  glad  to  say  that  British  firms  are  becoining  more 
alive  to  the  need  for  representation,  and  are  finding  the 
benefit.  One  could  detail  cases,  from  actual  experience,  in 
which  British  firms  have  refused  to  take  official  advice  on 
this  question,  and  have  emphasised  theii'  intention  of  trading 
direct  or  through  London  export  houses.  In  not  a  few  cases, 
however,  as  a  result  of  the  energy  and  activity  of  prospective 
iigents  whose  interest  I  have  aroused,  orders  have  been  sent 
to  the  T'nited  Kingdom,  and  have  proved  to  the  firms  con- 
cerned that  direct  representation  is  practicable  and  satisfac- 
to:y.  Consequently,  the  United  Kingdom  firms  have  aban- 
doned their  opposition  to  direct  representation,  have  appointed 
an  agent  at  my  suggestion,  and  have  expressed  themselves 
highly  satisfied  with  the  result. 

I  want  to  emphasise  the  advisability  of  British  firms  keep- 
ing H.M.  Trade  Commissioner  posted  both  as  to  the  appoint- 
ment of  South  -African  representatives,  and  as  to  any  change 
they  iiiay  make  in  theii'  representation. 

[To  be  continued.) 


BATTERY    EXCHANGE     SYSTEM    FOR 
ELECTRIC    VEHICLES. 


One  of  the  papers  read  at  the  annual  convention  of  the 
Electric  Vehicle  Association  of  America,  last  month,  dealt 
with  the  Hartford  Electric  Light  Co.'s  experience  with  the 
battery  exchange  system  of  commercial  vehicles. 

The' author,  Mr.  W.  M.  I^ayee,  mentions  that  the  com- 
pany's battery  service  originated  with  a  circular  letter  offer- 
ing to  furnish  such  service  for  G.V.  trucks  for  any  mileage, 
on  which  the  price  would  be  based.  The  customer  was  to  be 
relieved  from  any  responsibility  for  care  of  batteries. 

The  first  car  purchased  for  operation  on  this  system  was 
started  in  June,  1912,  and  all  cai-s  previously  sold  were 
changed  over  to  the  service  as  rapidly  as  possible.  In  June, 
1915,  64  trucks  were  in  use,  travelling  an  average  of  47,615 
miles  a  month. 

The  customer  purchases  trucks  without  batteries;  the  com- 
pany buys  the  batteries,  charges  them,  and  installs  them  in  the 
trucks.  The  company's  equipment  consists  of  batteries,  the 
means  for  charging  them,  and  the  apparatus  for  placing  them 
on  customers'  trucks. 

The  odometers  on  the  trucks,  with  cradles  for  extra  bat- 
teries, are  also  part  of  the  company's  equipment.  The  service 
consists  of  charging  batteries  in  cars  at  night  and  charging 
batteries  out  of  cai-s.  'ITie  former  is  done  at  the  garage  of 
the  Commercial  Electric  Co.  from  11  p.m.  to  7  a.m.,  a  notary 
converter  and  motor  generator  being  mstalled  there.  Separate 
batteries  are  handled  at  State  Street  station,  where  31  sets 
of  charging  equipment  are  installed,  each  t-omprising  an 
ammeter,  Sangamo  amp. -hour  meter,  circuit^bre^iker,  and 
switch.  Edison  batteries  of  standard  size  and  o.v.  trucks, 
fitted  with  Universal  cradles,  are  used  exclusively  on  the 
service. 

The  cradle  is  an  underelung  battery  container  held  by  four 
hooks,  which  is  removed  from  the  vehicle  by  placing  it  over 
a  hydraulic  lift  (with  a  10  in.  travel),  a  Cowan  truck  being 
first  run  on  to  the  lift  platform,  so  that  the  battery  can  be 
tian.sported  on  it  to  the  charging  i-ooni. 

Two  hydraulic  outfits  are  provided  for  changing  batteries, 
and  the  complete  exchange  of  a  battery  is  made  in  three 
minutes  or  less. 

No  instruments  are  u.simI  on  the  cars  exccid  oilometers,  .Ml 
battery  charging  is  based  on  the  mileage  covi-rcd,  with  allow- 
ance for  road  conditions.  When  a  battery  is  removed  from  near 
the  odometer  reading  is  taken.  The  previous  reading  gives 
the  niile.s  covered,  and  a  slip  is  placed  on  the  ba(t<>ry  showing 
this  distance.  T\ie  man  who  places  the  batteries  on  chargi> 
uses  this  distance  as  the  basis,  multiplying  it  by  a  oortairi 
constant,  depending  on  road  condition,  si/e  of  truck,  etc.  T\\o 
Sangamo  meter  is  set  at  the  number  of  ampere  hours  required 
and  runs   l)ack   to  zero,  when  the  circuit-breaker  cuts  it  out. 
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The  voltage  ui  iudiviilual  cells  is  followed  iluiing  the  ebargiug 
and  serves  as  a  check  on  the  aiupei'e-hour  meter. 

The  Sangamo  meter  is  practical  and  accurate,  and  is  certain 
to  take  the  battery  off  charge  before  excessive  charging  occurs. 
Batteries  are  cleaned  with  live  steam  at  a  pressure  of  10  or 
15  lb. 

Data  are  given  showing  that  the  introduction  of  battery  ser- 
vice has  tended  to  increase  the  mileage  covcreil. 

In  June  last  ther-e  were  61  cars  and  89  batteries  in  use, 
ratio  l.l  per  truck.  In  December,  1914,  cars  on  the  road 
represented  1,43j  car  days,  and  l,'2yl  battery  exchanges  w-ere 
made,  or  90  per  cent,  of  the  cars  changed  batteries  every  day; 
for  June,  1915,  the  figures  were  1,594  car  days,  988  exchanses, 
or  64  per  cent,  of  cars  change<l  batteries  eveiy  day. 

The  power  used  is  measured  l)y  wattinetor.-*,  and  iucludL-s 
all  losses  in  tran.sformation  and  stepping  down. 

i'or  December,  1914,  the  total  energy  consumed  was  57,8.50 
KW.-hom's,  the  mileage  covered  40,787,  the  average-  energy 
used,  per  mile,  1,418  watt-hours. 

For  June,  1915,  the  total  energy  consumed  was  50,414  k\v.- 
houi's,  the  total  mileage  covered  47,015,  the  average  energy 
used,  per  mile,  1,058  watt-hours. 

The  Edison  batteries  used  on  the  "service"  are  in  some 
ways  subjected  to  very  hard  usage.  The  total  number  of  cells 
in  use  at  the  end  of  the  first  i^eriod  of  three  yeaj's  was  5,094, 
and  their'  service  was  the  equivalent  of  113,850  cell  months. 
Seventy-six  cells  have  been  returned  to  the  factoi-y  for  repairs 
in  these  three  years — 14  on  account  of  leaks  or  broken  seams, 
and  the  balance  of  32  ceUs  for  other  causes,  such  as  failure 
to  charge  up  or  broken  terminals. 

Data  regarding  the  operating  costs  for  the  "service"  are 
included.  These  are  credited  to  operating  labour,  i.e.,  ex- 
change of  batteries,  fiUiiig,  charging,  changing  solution,  etc. ; 
operating  material,  i.e.,  distdled  water,  solution  and  other 
battery  material;  repair  l<ibour,  i.e.,  actual  battery  repairs; 
repair  material,  i.e.,  parts  for  battery  repairs  or  repairs  at 
factory;  repair  service  apparatus,  i.e.,  labour  and  material 
for  repah's  to  charging  set?,  and  extra  apparatus  required  for 
handling  batteries. 

3-year 
1st  vr.  2ndyr.  3rdyr.  total. 
Dols.      Dols.        Dols.        Dols. 

Total  operating   items  ...    3,847      13,505      14,352      31,705 

Income     5,543      18,.5o9      26,.559      50,662 

Per  cell  per  month. 

Total  operating  items  ...    .2885        .3102       .2518       .2793 

Income     4158       .4263       .4661        .4449 

Per  car  per  month. 

'Ibtal  operating  items  ...    21.61       25.92       20.89       22.87 

Income       31.14       35.6-2       38.65        36.55 

Per  average  mile. 

Total  operating  items  ...      .032         .0.36         .028    .     .032 

Income       .046        .053         .054         .051 

A  development  of  the  system  foreshadowed  is  an  arrange- 
ment with  central  stations  in  sru-rounding  towns,  so  that 
trucks  may  make  long  trips  and  get  boosts  when  necessary, 
the  charge  being  made  to  the  company  furnishing  battery 
service  and  a  proportion  charged  to  the  customer. 


WAR    ITEMS. 


American  Electrical  Export  Trade. — The  New  York 
"  Electrical  World,"  in  a  recent  editorial  on  the  above  sub- 
ject, describes  the  figures  for  American  electrical  exports  as 
being  disappointing,  and  asks  why  they  are  not  better.  Our 
contemporary  continues  thus: — "  On  the  surface  it  would 
seem  that  electrical  export  trade  should  have  had  some  kind 
of  boom,  unless  it  has  been  affected  adversely  by  world  con- 
ditions cutting  down  all  international  trade  other  than  that 
in  weapons  of  destruction.  But  the  neutral  markets  of  the 
earth  have  been  opened  to  us  as  never  before,  and  our  com- 
petitors who  still  enjoy  the  freedom  of  the  seas  are  seriously 
preoccupied.  It  is  generally  understood,  for  example,  that 
in  England  many  electrical  factories  are  busy  on  munitions 
of  war;  and,  if  that  is  the  case,  they  cannot' be  turning  out 
electrical  goods  as  well.  Indeed,  England  itself  would  be 
on  these  terms  an  excellent  source  of  consumption  for  our 
electrical  goods  and  have  little  left  for  export.  This  nmst 
apply  w-ith  even  greater  force  to  all  central  Europe,  including 
France,  Belgium  and  Italy,  as  furnishers  to  the  markets  of, 
say,  the  Far  East  and  South  America.  But  when  one  line 
of  electrical  goods  alone — insulated  wires  and  cables — 
accounts  for  650,000  dol.  gain  in  tlie  seven  months,  other 
branches  would  not  appear  to  be  keeping  pace,  althougli 
some  of  them  bore  marks  of  greater  activity.  Per- 
haps we  are  not  going  after  the  foreign  trade  possi- 
bilities as  we  should;  perhaps  we  don't  know-  how,  and 
have  yet  the  lesson  to  learn.  If  so.  now  is  the  time  to  learn 
it  before  our  European  competitors  turn  again  to  the  arts 
of  peace  and  with  the  energy  of  desperation  try  to  regain 
lost  ground  with  goods  at  any  old  price.  The  figures  of  the 
Bureau  of  Commerce  do  not  reveal  destinations,  but  it  must 
be  true  that  South  America  is  looking  this  wav  and  expects 
to  be  cultivated  by  various  commercial  attentions." 


Alter  the  War  ;  Two  Views.— .\l  ilu,  annual  general  meet- 
ing of  the  Phoenix  Steelworks,  ik-rr  Bcukenberg,  the 
managing  dirc-ctor,  in  the  course  of  a  long  statement  on  the 
position  of  the  company,  made  .the   following  remarks: — 

What  iht;  coiidiliuns  will  be;  like  aflcr  the  war  cannot  bi:  conji.-(:tured  at 
present.  There  ib,  however,  no  cause  for  yreat  anxiety,  although  it  is  certain 
that  our  capital  and  that  of  many  countries  which  are  our  principal  selling 
markets  is  beiny  weakened.  The  danger  also  exists  Ih.it  North  America, 
owing  to  enormous  prohls  her  iron  industry  is  now  reaping,  will  be  financially 
exceedingly  strong  alter  the  war,  and  will  therelore  be  able  to  compete  with 
us  accordingly  in  the  world's  markets.  On  the  other  hand,  we  have  seen  that 
neither  North  America  nor  England  has  succeeded  in  injuring  us  with  oui 
(aroign  customers  during  the  war.  In  any  case,  in  Germany  itscH  there  will 
be  mucJi  work  (or  our  industry  after  the  war  which  will  allow  of  no  postpone- 
ment, such  as  the  repairing  of  permanent-way  material  and  rolling-^tock,  th.- 
huilding  of  merrhant   ve«e|s,  and   the  reconstruction  of  the  devastated  distriils. 

II  Ih.-  war  ends  as  happily  as  we  hope,   the  spirit  n!  enterprise   will  also  revive 

III  ihe    building    trade. 

The  following  advertisement  is  translated  from  the 
"  Kolnische  Zeitung  ": — 

IJusiNKSs  WITH  Enkmv  CouNTRllis  AfXKK  THE  Wak.— After  the  conclusion  of 
peace  many  tierman  firms  will  presumably  experience  difficulties  in  creating 
or  renewing  business  relations  with'  enemy  countries.  Such  difficulties  may  be 
minimised  or  removed  via  Holland,  and  an  experienced  Rotterdam  merchant, 
not  without  means  (formerly  many  years  resident  in  Germany),  places  his 
services  at  disposal.  He  also  undertakes  to  buy  Dutch  goods  ol  which  the 
export   is  permitted. 

Then  follows  the  address  of  an  advertising  agent  in  Diisscl- 
dorf,  to  whom  replies  are  to  be  sent. — "  Ironmonger." 

Electricity  Works  and  Depleted  Staffs. — Rather  late 
in  the  day,  but  better  late  than  never,  the  Minister 
of  Munitions  has  had  his  attention  drawn  to  the 
<lan«er  thai  the  country  will  run  if,  owing  to  enlistment, 
its  electricity  supply  and  gas  works  are  left  undei-staffed. 
The  said  Minister  linds  that  the  w-ork  of  many  munition 
factories  is  being  imperilk-d  by  the  difficulties  now  being 
experienced  by  the  electrical  supply  companies  and  gas  com- 
panies, which  provide  them  with  power  and  light,  in  retain- 
ing a  sufficient  staff  for  their  iinmediate  needs.  The  Minis- 
ter desires  to  point  out  that  such  companies  are  engaged 
upon  work  of  vital  importance,  and  that  the  removal  of 
their  employes  even  to  munition  work  may  frequently  have 
the  effect  of  prejudicing  the  output  of  munitions  of  war. 
He  would  at  the  same  tirne  invite  employers  to  assist  him 
in  the  matter  by  refraining  from  attracting  labour  from 
these  essential  undertakings. 

Those  who  have  known  how-  real  the  difficulty  and  danger 
have  been  in  some  areas  for  some  time  past  will  w'onder  w-hy 
the  attention  of  the  Minister  of  Munitions  was  not  drawn 
to  the  matter  earlier. 

Llandudno  U.D.C.  has  not  granted  Mr.  J.  E.  Evans, 
second  assistant  at  the  electricity  works,  oermission  to 
volunteer  for  munition  work,  having  regard  to  the  number 
of  men  who  have  already  left  the:  department  at  the  call  of 
the  State. 

Interesting  figures  concerning  men  enlisting  from  various 
departments  of  Blackpool  Corporation  (those  still  eligible 
and  the  number  who  can  be  spared) ,  were  presented  to  the. 
General  Purposes  Committee  on  November  4th.  The  Tram- 
ways Department  has  contributed  the  largest  number  of 
men — -64-- w-hile  37  have  gone  from  the  Electricity  Depart- 
ment. The  Tramways  Department  can  still  spare  20,  and 
the  Electricity  6. 

Criticising  the  action  of  the  Dundee  Town  Council  in 
passing  a  resolution  calling  for  the  enlistment  of  eligible 
employes,  a  correspondent  asks: — "  Have  they  tried  to  fore- 
see the  effect,  as  a  contribution  to  war  needs,  of  allowing 
the  skilled  staff  of  the  electrical  department  to  enlist  ?  .'\i 
present  a  good  round  dozen  of  big  establishments  on  shells, 
khaki,  and  Admiralty  materials,  not  to  speak  of  sand-bags, 
would  come  to  a  dead  stop  if  a  breakdown  occurred  in  this 
department.  The  mere  lighting  consumer  or  the  user  of 
the  services  of  almost  any  other  public  department  must 
take  his  war  risks,  but  the  electrical  department,  w-ith  its 
costly  plant,  its  specially  trained  engineers,  and  its  commit- 
ment to  pressing  war  services  is  not  for  playing  tricks  with, 
and  is  even  more  vital  than  many  controlled  establishments 
whose  employes  dare  not  enlist  or  transfer  their  services." 

The  Whitby  U.D.  Council  has  passed  a  resolution  decidini; 
to  pay  the  electrical  engineer  (Mr.  J.  Piggott)  10s.  per  w-eek 
extra  during  the  period  of  the  war,  or  until  the  Council 
determine  otherwise,  on  his  undertaking  to  do  jointing  and 
to  take  one  alternate  Sunday  shift  at  the  power  station  wdien 
necessary.  This  matter  originally  rose  by  Mr.  Piggott  offer- 
ing to  do  the  extra  work  necessitated  through  a  man  earning 
£2  per  week  having  left  the  works. 

Limitation  of  Output,  in  War  and  in  Peace. — "  Limitation 
of  output  as  practised  by  some  trade  unionists  has  recentlv 
attracted  a  large  amount  of  attention.  It  is  argued  in  some 
quarters  that  this  practice,  although  it  cannot  be  too  stronglv 
deprecated  during  this  period  of  national  necessity,  may  be 
very  right  and  proper  in  normal  times.  If  it  is  wrong  to 
restrict  output  while  we  are  at  war,  it  cannot  be  right  to  do 
so  in  times  of  peace.  In  neither  case  can  we  afford  tc 
decrease  our  efficiency  as  manufacturers.  When  we  are  at 
war  we  must  have  munitions  as  quickly  as  possible,  so  as  to 
keep  our  armies  properly  equipped;  in  times  of  peace  we 
require  the  largest  possible  output  from  our  machines,  so 
that  we  may  combat  our  competitors'  efforts  to  supplant  us 
in  the  world's  markets.  How  any  sane  person  can  hope, 
to  capture  German  trade  if  our  workmen  are  content  to 
receive  a  day's  pay  for  less  than  a  fair  day's  work  passes 
one's  understanding.     We  are  well  equipped  by  nature  for 
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nblaiiiint;  our  fail  sliaic  (jf  llie  wiirlU's  liade.  Wc  have  Kooi.! 
and  abundant  raw  materials  and  unequalled  shipping  facili- 
lies.  The  distance  between  mine,  furnace,  mill,  works,  and 
port  is  less  in  this  country  than  in  that  of  any  serious  com- 
petitor. \Ve  must  supplement  these  natural  advantages  bv 
the  encouragement  of  enterprise,  indjastrial  organisation,  and 
manufacturing  skill.  So  by  deserving  .success  we  may  obtain 
it." — ".Alfred  Herl>ert's  Monthly  Review." 

Provisional  Orders  in  War  Time. — The  HoanI  of  Trad<' 
hereby  give  notice  to  parties  contemplating  the  promotion 
of  Provisional  Orders  in  respect  of  electric  lighting,  gas  and 
water,  piers  and  harbours,  and  tramways,  lliat  for  the  dura- 
tion of  the  war  they  will  not  Ix-  prepared  to  entertain  such 
applications  except  in  cases  in  wliich  they  nrv  satisfied  that 
extreme  urgency  exists. 

European  Electrical  Companies  in  War  Time. — The  fol- 
lowing is  the  table  of  Europ<^an  company  dividends  for  the 
last  two  y^ears,  to  which  reference  is  made  in  our  leading 
columns  to-dav: — 

1913  or      1914  or 
1913-14.     1914-1.3. 

Officine  Elettriche  Genovesi,  Geuoa  10    10 

Societa  Meridionale  di  Elettricita.  Naples  4     o.i 

"  Dinamo,"  Societa  Italiaua,  Milan  3  , 4 

Societa  Idroelettrica  Ligure.  Milan  8    8 

Societa  Adriatica  di  Elettricita .  Venice  7     7 

Societa     Elettrica    Eiviera    dt    Ponente    Ing. 

Negri,  Milan  0    6 

Compania  SevUlana  de  Electiicidad,  Seville  ...      8    8 

C'ompagnie.s  Reunies  Gaz  et  Electricite,  Lisbon      7 J-  * 

Strassburg  Electricity  Works 11     11 

liheinfelden  Power  Tran.smission  Works 8     8 

Uennan  Transmarine  Electricity  Works,  Berlin 

and  Buenos  Ayres  11     10 

Abo  Electricity  Works  (Finland),  Berlin   7     — 

Silesian  Electricity  &  Gas  Works,  Breslau  10     10 

Mark  Electricity  Works,  Berlin  5i  Si 

Upper  Rhenish  Power  Works,  Mulheim  (i     — 

Konigsburg   (Prussia)    Electricity   Works  and 

Tramways   8    8 

Main  Power  Works,  Hochst  :..      5    5 

Lech  Electricity  Works,  Augsbuig  7^  * 

Thuringia  Electricity  Supply  Co.,  Gotha 44  4^ 

Ix)wer  Elbe  Electricity  Works,  Altona  4     -5 

Electricity  Supply  Co.  (Investments),  BerHu  ...     1'2    10 

Bavarian  Electricity  Supply  Co.,  Bayreuth —    4 

Petrograd  Electric  Lighting  Co.  of  1886  8     8 

"  Electrica,"  Roumanian  Lahmeyer  Co., 

Bucharest 9     9 

Compagnie     Generale    d'Energie    Electrique, 

Paris  5     — 

Central  Swiss  Power  Works,  Lucerne  ^    5 

Unione  Italiana  Tramways  Elettrici.  Genoa  ...      9;}  Si 

Berlin  l5levated  &  Underground  Railway  6    4 J 

Silesian  Secondary  Railways,  Kattowitz  2i  '2i 

Bitterfeld  Electrochemical  Works  10    10 

Brandenburg    Carljide   &    Electricity    Works, 

Beriin    —    7 

Bavarian  Nitrogen  Works,  Munich  8    * 

Brown,  Boveri  &  Co.,  Baden  5     5 

Felten  &  Guilleaurae,  Mulheim  8    8 

"Motor"  Applied  Electricity  Co..  Baden  7     7 

"Watt"    Co.     for    Electrical    Undertakings, 

Glarus  Gi  5i 

Soci^t^   Centrale  pour  I'lndustrie  Electrique, 

Paris  6    — 

Societa  per   lo  Sviluppo  delle  Imprese    Elet- 
triche, Milan 7     7 

Trustee    Bank   for    the   Electrical    IndustiT, 

Berlin   4    4 

Electro-Trustee  Bank,  Hamburg  .^}  -ti 

Electricity  Co.  (late  Lahmeyer),  Frankfort  ....      7     (i 

'  Dividcri<l  not  yet  amiomni'd. 

Australian  Government  and  its  Contractors. — With  refer- 
once  to  the  statement  reprixiucod  in  our  last  issue  from  the 
"  Melbourne  .'\gc,"  in  which  allusion  was  made  to  the  posi- 
tion of  Messrs.  Falk,  Stadclmann  &  Co.,  Ltd.,  we  have 
received  from  the  firm  in  London  llie  following  copy  of  a 
cable  dispatched  by  them  on  October  30th  addressed  to  Mr. 
Hughes,  the  .'\ltorney-GejuTal: — "  .Altornej'-General  Hughes, 
Melbourne. ^-If  statement  made  b^  you  is  accurately  reported 
in  "  Argus,"  Septemlx-r  17th,  saying  this  company  is  '  almost 
entirely  owned  by  (iermans,'  that  it  is  '  masqut>rading  under 
the  Uui.se  of  British  registration,'  or  '  <lominated  by  G<?rman 
influence,'  we  respectfully  state  th.it  evidence  produced  to 
High  Commissioner,  in  London,  conclusively  proves  that 
none  of  these  conditions  .apply   'o  us. — FalU   Stadclmann." 

A  Fresh  (ierman  Price  Advance. — The  German  syndicate 
of  makers  of  weak  current  .appar.'ilus  has  raisctl  the  prices  of 
light  electrical  engine<Ting  .apparatus  .ind  aocesswies  so  that 
these  now  .stand  at  30  per  cent,  in  <-xcrss  of  those  prevailing 
in  the  pre-w;ir  jieriod.  As  the  nrewnt  increase  doe.s  not 
cover  the  actual  cost  of  prcKlurlion  in  m.iny  cases,  the  syndi- 
cate reserves  its  right  of  further  advancing  the  list  quotations 
in  .Tny  particular  case. 

Miners  on  National  Service. — The  Home  Office  has  is.sued 
a  notice  lo  coal  miners  .itid  to  surface  workers,  inclu<liiig 
electricians  and    fitters,    infoiining   them    that    the  country 


depends  upon  them  for  the  success  of  its  fclToils  no  less  than 
upon  the  men  who  arc  serving  with  the  Forces.  Those  who 
offer  themselves  as  recruits  will  only  be  accepted  on  con- 
dition that  they  go  back  to  work  in  the  mine  until  they  are 
called  upon.  Armlets  will  te  provided.  Without  coal, 
victory  is  impossible. 

German  Activity  in  Neutral  Countries. — The  "  .Standard  " 
special  correspondent  in  Switzerland  s.iys  that  a  character- 
istic example  of  pushing  German  busiiu'ss  enterprise  which 
aims  at  .securing  financial  and,  indirectly,  political  influence 
in  neutral  countries,  has  just  been  given  in  the  Swiss  canton 
of  Berne.  With  a  view  to  obtaining  the  contract  for  the 
construction  of  the  n^w  electric  railway  from  Haule-.\rgovie 
lo  .Seeland,  the  .Mlgemeine  Elektricilats  (lesellschaft,  of 
Berlin,  bought  shares  in  the  Swiss  company  formed  to  build 
and  work  the  line  to  the  extent  of  ^63,750,  of  which  .£880 
had  been  paid  up.  But  the  Swiss  Government,  on  learning 
of  the  transaction,  intervened,  and  compelled  the  directors  of 
the  Haute-Argovie  company  to  cancel  the  sale  of  shares  to 
the  Berlin  concern  and  to  refund  the  amount  already  paid, 
with  interest  at  6  per  cent.,  to  the  German  purchasers.  The 
Swiss  Government  now  makes  it  known  that  this  step  was 
taken  "  in  tlw  interests  of  Swiss  industry." 

Australia  and  German  Trade. — Renter's  agent  at  Mel- 
bourne quotes  Mr.  Hughes,  the  Federal  Prime  Minister,  as 
saying  to  a  deputation  that  he  was  wholeheartedly  in  favour 
of  doing  everything  in  his  power  to  injure  Germany,  an  1 
that  the  Ministry  was  considering  the  question  of  removing 
from  the  register  all  German  trade  names. 

Aluminium  Exports  Prohibited. — By  an  amendment  to  the 
Proclamation  of  July  28th,  it  is  now  declared  that  the  expor- 
tation of  "  aluminium,  manufactures  of  aluminiuin,  an. I 
allovs  of  aluminium,"  which  is  already  prohibited  to  all 
destinations  abroad  other  than  British  possessions  and  Pro- 
tectorates,  should  l>e  prohibited  to  all  destinations. 

Electricity  Works  and  War  Badges. — The  Stretford  D.C. 
has  received  19  war  badges  for  the  engineering  staff  at  the 
generating  station. 

Controlled  Establishments. — ^The  numlxr  of  "controlled" 
establishments  is  now  1,679. 


NEW     ELECTRICAL    DEVICES,     FITTINGS 
AND    PLANT. 


Tramway  Differential  Gears. 
For  some  monthB  past  Mr.  R.  H.  Wilkinson,  manager  of   the 
Hudderefield   Corporation   Tramway p,  has  been  operating  11  cars 
fitted  with  differential    driving:    gears,   with  a  view  to   testing 


Fii;.  '. — Differential  Oear  Fittkh  to  HinnEiiSFiELD  Cars. 
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Fio.  :;.— Tbamwav  Dikfkrkntial  Okar  Dismantled. 

whether  or  not  rail  corragstion  is  caused  by  the  ekidding  and 
slipping  of  wheels  of  unequal  diameter  ;  the  ctTcct  of  saoh  a  drive 
on  energy  consumption  and  tire  life  is  also  Ix-ing  watched.  The 
oars  are  exolnsivoly  run  on  a  route  which  was  subject  to  corruga- 
tion trouble,  bnt  on  which  the  corrugations  were  ground  out  before 
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running  the  special  care.  The  differential  gear  wheel  replaces  the 
ordinary  gear  wheel,  one  half  of  the  differential  bevel  being  bolted 
to  a  collar  forged  on  the  axle  while  the  other  half  is  bolted  to  an 
extension  of  the  hub  of  the  near  wheel,  which  is  loose  on  the  axle 
and  fitted  with  a  gnn-metal  bush.     The  gearing  is  of  cast  steel 


Fio.  '. — Tkj^mwav  Axle  pittich  with  Differential  Geak. 


with  machine-out  teeth,  and  is  bushed  with  gun-metal  ;  a  thrust 
collar  is  provided  outside  the  hub  of  the  car  wheel,  removal  of 
which  enables  the  gear  to  be  dismantled. 

Inspection  Lamp  for  Shell  Work. 

To  facilitate  the  examination  of  shell  interiors  during  construc- 
tion the  British  Thomson-Houston  Co.,  Ltd  ,  of  Ma/Aa.  House, 
77,  Upper  Thames  Street,  E.G.,  have  brought  out  the  workmanlike 
hand  lamp  shown  in  fig.  4. 

A  stout  brass  wire  guard  with  top  and  bottom  plates  forms  a 
"  squirrel  cage  "  accommodating  a  tubular  lamp  of  size  not  exceed- 


Fii;. -!.— Inspection  La.mp  foe  Shell  Work. 

ing  4  J  in.  by  IJ  in.  diameter.  This  guard  (which  can  be  removed 
if  required)  is  carried  in  the  usual  manner  by  a  bayonet  lamp- 
holder,  which  is  mounted  on  a  brass  carrier-rod.  At  the  outer  end 
of  the  latter  is  a  boxwood  handle,  incorporated  with  which  is  a 
push-bar  switch.  The  lamp,  which  is  supplied  wired  with  12  ft.  of 
35/40  workshop  flex  to  a  cocua  adapter  for  connecting  to  existing 
electric  light  installation,  is  built  to  withstand  hard  workshop 
service. 

A  very  important  point  is  that  when  an  ordinary  electric  light 
supply  is  not  available,  the  new  inspection  lamp,  equipped  with 
one  of  the  many  types  of  Mazda  miniature  bulbs,  can  be  worked 
from  a  low-voltage  accumulator  or  even  dry  cells.  It  can  therefore 
be  used  effectively  in  every  munitions  workshop. 

New  Cantie  Switch. 

The  Cantie  Switch  Co.,  Ltd.,  of  (;7,  Mount  Street,  Nottingham, 
has  introduced  a  new  pattern  of  single-pole  mining  switch,  shown 
in  fig.  .~i ,  This  consists  of  a  robust  and  simple  switch  mechanism  fixed 
in  a  porcelain  base,  which  is  mounted  in  the  interior  of  a  circular 
iron  case.     The    switch    has   a  long,   quick    break    and    quick 


with  the  handle,  exposing  the  interior  mechanicm.  The  design  ia 
an  exceedingly  compact  one,  and  is  also  embodied  in  the  form  of  a 
high- voltage,  quick-break  switch,  with  a  flat  brass  cover  on  a  3J-in. 
diameter  porcelain  base,  the  handle  projecting  through  the  cover, 
this  pattern  being  a  good  mechanical  substitute  for  the  large  types 
of  tumbler  switch. 

Anti-Zep  Shades. 
The  Edison  &  Swan  United  Electric  Light  Co.,  Ltd.,  of 
Ponder'e  End,  Middlesex,  have  issued  a  new  leaflet,  S.S.  3,121,  illus- 
trating and  describing  their  new  Ediawan  anti-/ep  shades,  which 


Fig.  C. — Ediswan  Anti-Zei-  Shade. 

have  been  specially  constructed  to  meet  the  shaded  light  regula- 
tions which  are  being  enforced  by  the  local  authorities. 

Three  types  of  shades  are  listed  in  dark  green  sateen,  one  being  a 
conic  pendant  shape,  and  another,  which  we  illustrate  in  fig.  ij,  of 
shell  shape. 


CORRESPONDENCE. 


Letters  received  by  vs  after  5  P.M.  ON  Tuesday  cannot  appear  until 
the  follmoing  week.  Correspondents  should  forward  their  communi- 
cations at  the  earliest  possible  moment.  No  letter  can  be  published 
unless  we  have  the  writer's  name  and  address  in  our  possession. 


Fia. 


-Cantie  Mining  Switch. 


make,  and  ia  positive  in  action  ;  the  controlling  spring  ia  subject 
to  alight  extension  only.  The  cover  elides  into  the  base,  and 
the  joint  provides  ample  cooling  surface  for  hot  or  burning  gasea  ; 
the  cover  is  aecured  by  a  hinged  bolt  on  either  side,  and  lifts  off 


The  B.E.A.M.A.  and  Foreig:n  Firms. 

I  have  before  me  a  photograph  showing  parts  of  shells  picked  np 
in  Flanders,  from  the  identification  marks  on  which  their  origin  ia 
traceable  to  two  of  the  largest  electrical  manufacturing  firms  in 
Germany.  These  firms  still  have  their  subsidiary  or  associated 
companies  operating  in  this  country  to  the  detriment  of  our  own 
people,  and  it  was  my  first  thought  that  some  measure  should  be 
taken  to  give  as  wide  publicity  to  this  fact  as  possible,  but — a 
further  thonght  forces  itself  on  one's  mind.  How  many  British 
electrical  firms  are  there  at  present  in  this  country  who  are  manu- 
facturing munitions  ?  Do  we  consider  it  criminal  on  their  part  in 
coming  to  their  oountry'a  aid  '  Likewise  is  not  the  possibility  of 
the  finding  of  a  shell  made  by  a  British  company  in  the  German 
trenches  productive  of  equal  discomfiture  to  its  associates  (if  any 
remain)  in  enemy  territory  .' 

The  answers  to  these  questions  apply  equally  to  both  sides  when 
put  from  their  own  point  of  view,  hence  the  futility  of  holding  up  to 
odium  and  disrepute  what  we  in  ourselves  would  praise. 

It  ia  well  known  that  we  on  our  part  grant  greater  privileges 

and  freedom  to  foreignera  in  our  midst  than  we  receive  from  them 

in  their  country,  and  it  is  due  more  to  this  inequality  of  treatment 

that  our  own  people  suffer  than  by  the  patriotism  of  the  enemy. 

While    British    firms  and  their  associates 

ceased    to  enjoy  all  privileges  in  Germany 

almost  from  the  commencement  of  the  war, 

we  have  here  German  subsidiaries  who  have 

never  at  any  time  manufactured  goods  in  this 

country,   merely   serving  as  dietributora  of 

foreign  made  articles,  still  able  to  carry  on 

their    business.      Such   firms  under  present 

conditions  would   receive  but  little  support 

from  patriotic  Britons  were  it  not  for  the 

fact  that  their  identity  ia  too  often  obaoured 

by  their  English  titles. 

I  would,  therefore,  suggest  for  the  aerions 
consideration  of  the  B.E  A.M.A.  and  all  other 
manufacturing  and  trading  associations  the 
necessity  of  immediately  bringing  about  such 
alterations  in  company  law  as  would  disclose 
the  origin  and  the  extent  of  foreign  financial 
interest  in  such  concerns  by  enacting  : — 

1.  That  the  use  of  the  word  British  be  not  allowed  except  tft 
all-British  concerne, 

2.  That  companies  of  foreign  origin  having  60  per  cent,  or 
more  of  their  shares  held  by  non-British  aubjeots  be  required  to 
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tegibter  under  the  full  name  and  title  of  the  foieigo  promoting 
company  ;  initial  letters  not  being  permitted, 

3.  That  companies  originating  in  English-speaking  parts  of  the 
world,  not  within  the  IJritish  Empire,  and  having  financial  quali- 
fications as  above  be  required  to  use  the  full  name  and  title  of  the 
parent  or  promoting  company,  with  the  addition  of  the  words 
(Great  Britain)  Ltd. 

4.  That  all  alien  compaaies,  whether  subsidiaviot*  of  existing' 
concerns  or  newly  formed,  be  required  to  frame  their  titles  according 
to  a  specific  standard  which  would  serve  as  an  indication  that  the 
predominant  interests  were  foreign,  viz. : — 

Allgemeine  Elektricitiits  Geselischaft  (Great  Britain),  Ltd. 

The  Constantinople  Electrical  Co.  (Great  Britain),  J^td. 

No  doubt  many  difficulties  will  present  themselves  in  applying 
the  above  principle  i  to  individuals  acting  for  themselves  or  as 
agents,  but  surely  these  are  not  insuperable. 

The  British  Empire  has  ))een  the  happy  hunting-ground  of  all 
and  sundry,  and  it  is  time  we  reserved  to  ourselves  benefits  propor- 
tionate to  the  initiative  and  responsibilities  of  our  own  people  in 
building  up  this  magnificent  etructuie  ;  to  say  nothing  of  the 
sacrifice  in  blood  and  money  that  is  now  being  made  to  support  and 
maintain  it. 

C.  TV.  Crosbie.' 

Bedford,  Norember  ith,  1915. 

P.S. — Since  writing  tlie  above  your  issue  of  5th  inst.  is  to  hand 
from  which  I  note  that  the  above  principles  are  being  acted  upon 
in  Australia  and  by  a  few  of  our  municipalities  at  home  ;  never- 
theless, it  is  necessary  that  they  should  be  embodied  in  the  "  Law  of 
the  Land." 

The  A.E.G.  Meeting. 

May  I  be  allowed  to  add  a  few  further  remarks  to  this  corres- 
pondence, which  I  initiated,  and  which  seems  now  to  be  arousing 
some  real  interest.  I  have  reason  to  believe  that  many  of  the 
articles  which  the  lilectrical  Co.  are  factoring  are  obtained  from 
manufaoturers  on  the  basis  of  pre- war  contracts.  Hence  (th« 
Electrical  Co.  being  in  the  eyes  of  the  law  a  British  I'ompany), 
no  single  manufacturer  could  refuie  to  supply  under  the  terms  of 
a  pre-war  contract  without  running  the  risk  of  an  action  for 
breach  of  contract.  There  appear  to  me,  therefore,  only  two  alter- 
natives :  (1)  for  the  manufacturers  who  made  pre-war  contracts 
with  the  Electrical  Co.  to  combine  to  repudiate  these  con- 
tracts, or  (2)  for  the  retail  trade  to  refuse  to  purchase  from  the 
Electrical  Co.  It  is  for  the  B.E.A.M.A.  and  the  T.I..A.  to  i-ansider 
the  first  alternative.  Possibly  certain  of  their  members  would  be 
willing  to  bring  pressure  to  bear  on  their  councils  to  act  in  a  col- 
lective manner.  It  must  always  be  remembered,  however,  that  any 
such  action,  however  patriotic,  would  be  to  the  detriment  of  the 
individual  and  collective  manufacturers'  sales  !  As  regards  the 
second  alternative,  there  is  no  doubt  that  the  contractors  are  more 
guilty  from  a  patriotic  standpoint  than  the  manufacturers,  because 
they  are  not  bound  by  contract  to  purchase. 

Now  the  letters  of  Messrs.  E.  P.  AUam  A:  Co.  show  the  right 
spirit,  and  I  suggest  to  this  patriotic  firm  of  contractors  that  they 
call  a  meeting  of  other  contractors  to  consider  the  whole  question. 
In  order  that  those  who  call  or  attend  the  meeting  should  not  be 
liable  to  prosf cution  for  conspiracy  in  restraint  of  trade,  it  would 
be  necessary  that  the  subject  should  be  treated  in  a  general  manner, 
and  that  the  name  of  the  Electrical  Co.  be  omitted  altogether 
from  the  proceedings.  Those  who  use  the  protection  of  the  law 
for  unpatriotic  purposes  must  expect  those  who  fight  them  to  be 
equally  cunning. 

Inquisition. 

NoteniVer  6t/i,  1915. 

My  attention  has  been  called  to  the  letter  in  your  issue  of  the 
29th  nit.,  sigufd  "  Anti-Humbug,"  and  I  very  much  regret  your 
correspondent  did  not  think  it  desirable  to  append  his  own  name. 

He  seems  to  think  it  patriotic  to  sling  mud  in  every  direction 
without,  apparently,  the  slightest  grounds  for  his  statements.  I 
notice,  with  pleasure,  that  you  have  already  replied  to  the 
unwarranted  attack  upon  the  Technical  Prees,  and  1  should  like 
to  say,  upon  behalf  of  the  Electrical  Contractors'  Association,  that 
there  is  not  the  slightest  ground  for  any  of  the  statements  made. 
The  E.C.A.  do  not  regard  trading  with  the  enemy  with  apathy. 
On  the  contrary,  this  is  a  matter  which  has  received  drastic  treat- 
ment at  various  meetings.  There  is  not  the  slightest  alien 
influence  at  work  within  the  Association,  nor  is  there  anything  to 
fear  of  a  like  nature  from  outside. 

Your  correspondent  states  that  on  information  he  has  received, 
"  it  is  as  much  as  the  Association's  existence  is  worth  to  interfere 
with,  or  tackle,  the  subject."  What  the  meaning  of  this  can  be 
I  am  at  a  loss  to  understand. 

H.  Marryul, 


London,  E.G.,  ■\'' 


'Jrii   Yi'arx  Mniihpr  III'  CiiVHcil  /'.('.A. 
•ihu-'Aril,  1915 


lleclniiil  Coinage  and  tlie  Metric  Syiiteni. 

I  have  followed  your  articles  upon  this  matter  with  great 
interest,  and  the  field  covered  has  been  so  wide,  that  I  am  afraid 
there  is  very  little  i  can  add  to  what  has  l>acn  said  by  your  corres- 
pondents  and  yourselves  To  me,  however,  it  B))prarH  that  if  the 
desired  object  is  to  be  :ittaincd,  very  substantial  and  united  effort 
it  necessary  ;  any  isolated  attempt  will  be  useless. 

I  am  strongly  of  opinion  that  the  adoption  of  the  Continental 
systems   in   this   country    would    be   of   considerable   benefit  and 


assistance  to  our  overeean  trade  in  general,  and  would  be  a  step  in 
the  right  direction  if  we  are  to  grapple  succeasfuUy  with  the 
German  competition  in  foreign  markets,  which  will  be  fiercer  than 
ever  after  the  war.  A  nation  pcssessing  such  an  effete  system  of 
weights  and  measures  as  ours  must  naturally  be  at  considerable 
disadvantage  in  its  commercial  aspirations  alongside  of  its  more 
up-to-date  rivals. 

in  so  far  as  coinage  is  concerned,  I  think  your  sugges- 
tion that  all  catalogues  -for  toreign  trade  should  quote  in 
terms  of  francs,  as  an  alternative  to  our  own  coinage,  especially 
worthy  of  notice,  as  it  should  surmount  to  a  large  extent  the  diffi- 
culty of  quoting  in  local  coinage,  so  vulnerable  to  flactuation.  The 
equivalent  value  of  the  franc  is  generally  known  in  all  countries, 
but  this  much  can  hardly  be  said  of  any  unit  of  our  own  coinage 

I  am  very  doubtful,  however,  whether  the  Government  will 
take  any  steps  towards  the  universal  adoption  of  the  metric 
systems,  unless  the  movement  is  supported  by  all  the  leading  and 
intiaential  bodies  of  public  service  throughout  the  country.  To 
effect  this,  a  vigorous  campaign — such  as  you  have  originated — 
must  be  conducted  by  the  various  technical  journals  interested. 
Would  it  not  be  well  to  take  the  matter  up  with  the  various 
electrical  and  allied  engineering  manufacturers  and  other  associa- 
tions, with  a  view  to  inducing  them  to  agree  ph  bloc  to  support 
the  adoption  of  the  modern  system  .'  If  responsible  bodies  such 
as  these  showed  their  emphatic  approval  of  the  proposal,  I  think 
it  would  have  far-reaching  consequences.  I  suggest  also  that  the 
London  Chamber  of  Commerce  be  approached,  amongst  others, 
with  a  view  to  obtaining  their  support  and  united  effort  in  the 
matter. 

Aurora  Borealis. 

[The  Chambers  of  Commerce,  not  only  of  London,  but  of  tho 
Empire,  have  strongly  advocated  the  compulsory  ad  iption  of 
decimal  coinage  and  the  metrid  system  for  more  than  20  years. — 
Eds.  Ei.ec.  Rev.] 


A  Noisy  Motor-Uenerator. 

Could  any  reader  tell  me  the  cause  of  the  following  trouble 
which  I  have  with  a  motor-generator  .' 

The  A.r.  motor  is  a  single-phase  slip-ring,  400-volt,  GO-period 
1,500-rev.  ball-bearing  machine.  The  stator  is  wound  three-phase, 
star  connected.  The  rotor  is  a  three-phase  wound  rotor,  and  is 
also  star  connected. 

The  trouble  is  a  surging  noise  which  can  be  heard  all  over  the 
building.  I  have  tried,  to  remedy  it  by  putting  maeculite  under 
the  bed,  but  this  has  no  effect.  I  have  tested  the  rings,  and  find 
when  running  they  are  completely  short-circuited.  The  set  has 
been  tested  for  balance  and  found  quite  correct. 

Troubled. 

JV.'mwJfir  8?//,  1915.     

Trade  witliiiRussia. 

With  this  letter  we  have  the  honour  to  ask  you  to  note  in  your 
esteemed  journal  for  the  information  of  your  readers  that  our 
company,  who  are  concessionaires  of  electric  lighting  stations  in 
Pawlowsk  Uman,  and  Kamenetz  Podolsk,  and  of  tramways  in 
Elizabethgrad  and  L^man,  have  opened  at  the  present  time  a 
branch  for  the  re-sale  of  electrical  machines  and  apparatus,  and 
insulating  materials,  and  also  of  steam  and  naphtha  engines  and 
water-turbines,  and  desire  to  enter  into  relations  with  fitst-class 
factories  in  your  country  producing  these  goods,  with  the  view  of 
becoming  their  agents  in  Russia. 

At  the  same  time  we  have  the  honour  of  informing  you  that 
our  company  belongs  to  the  Russian  and  French  Bank,  and  we  have 
full  possibility  to  offer  for  all  oar  engagements  the  complete 
guarantee  of  this  bank, 

Russian  Society  for  Electrical  Enterprises.  Ltd. 

Petrograd,  0,-tobcr  12/26,  1915. 


An  Invitation  from  South  Africa. 

Now  that  the  German  houses  have  ceased  to  exist  here.  I  shall 
be  pleased  to  hear  from  electrical  supply  houses  that  are  not  repre- 
sented in  this  country  with  a  view  to  assistiii;^  in  the  establishment 
of  an  all-British  market  for  South  Africa. 

Catalogues,  samples,  best  export  terms,  shipping  weights  and 
dimensions  will  be  gladly  received,  and  I  trust  you  will  be  able 
to  spare  me  a  line  in  your  valuable  weekly,  the  ELKfTBloAi. 
Kkvikw,  in  order  to  bring  my  desires  to  the  notice  of  our  home 
manufacturers, 

T.  II.  Alex.  Brown, 

FAft'lrii-nl  Kngiiifur,   ///•iiltlhrri)  iliinicijiality, 

Heidelberg,  Transvaal, 

(lilnhiT  Will,  191.1. 


The  I.E.E.  and  Alien  Enemies. 

It  seems  to  me  that  your  correspondent  "  A.M.I.E.E."  is  tryinif 
to  confuse  the  issues  when  he  m'\ke8  out  that  we  should  not  be 
honouring  our  "Scraps  of  Paper'  if  we  askrd  members  of  alien 
enemy  origin  to  withdraw  from  the  Institution  of  Electrical 
Engineers,  I  liavo  been  associated  with  the  I.E.E,  for  10  years,  and 
it  was  only  last  week  that  I  gathered  from  "  A.M. I.E.E. 's"  letter 
that  naturalisation  papers  carried  the  right  of  mombetshlp  of  the 
I.E.E.,  and  that  expulsion  from  the  I.E.E,  carried  with  it  a  denial 
of  British  citizenship. 
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What  are  the  faota  reerardiner  German  residentB  in  Belgrinm, 
France  and  Russia?  Wherever  the  tierman  armies  have  pene- 
trated, the  inhabitants  have  discovered  to  their  sorrow  that  the 
peaceful,  decent  German  who  had  lived  beside  them  for  years,  and 
whom  they  had  come  to  re?ard  as  one  of  themselves,  had  been 
planted  there  for  a  de&nite  purpose.  We  have  not  had  to  undergo 
that  kind  of  awakeniogf  beciuse  there  is  a  British  Navy,  but  does 
"  A.M.I.E.E."  really  believe  that  German  orpaniaation,  which  has 
silently  and  thoroughly  prepared  for  40  years  to  dominate  the 
world,  has  really  forgotten  to  plant  emissaries  in  these  islands  .' 
Germany's  advance  guard  in  this  country  we  may  be  sure  are 
naturalised  British  subjects,  a  trifling  formality  to  a  German,  for 
alien  enemies  would  be  interned  immediately  on  the  declaration 
of  war  by  any  prudent  Government,  and  so  would  be  of  no  value 
to  Germany. 

Naturalisation  papers,  business  interest,  and  every  other  device 
that  could  disarm  suspicion,  have  been  practised  by  those  who 
have  betrayed  their  Belgian,  French  and  Russian  fellow-citizens, 
and  with  this  record  of  Germany's  duplicity  before  us,  the  Council 
of  the  I.E.E.  would  be  fools  indeed  if  they  accepted  members  of 
German  origin  at  their  own  valuation. 

Even  if  there  were  a  few  decent  Germans  among  them,  they 
should  be  the  last  to  complain  at  the  loss  of  a  few  privileges 
because  the  present  state  of  affairs  has  been  brought  by  the  act  of 
their  own  people.  Natural-bom  British  subjects  are  cheerfully 
submitting  to  galling  restrictions  for  the  safety  of  their  country, 
and  if  the  Germans  who  have  been  naturalised  have  the  good  of 
their  adopted  country  at  heart,  they  should  be  ready  to  recognise 
that  every  precaution  must  be  taken  against  an  unscrupulous  foe. 

Perhaps  if  the  German  blight  were  removed  from  the  manage- 
ment of  the  affairs  of  the  I.E.E.,  there  would  be  an  awakening 
from  the  criminal  policy  of  "  do  nothing  "  which  has  distinguished 
the  I.E.E.  for  the  past  few  years,  at  the  very  time,  too,  when  the 
electrical  industry  was  fighting  for  its  existence  against  unfair 
German  competition. 

Another  Station  Engineer. 


Our  correspondent  of  last  week,  "  A  Member "  of  the  Junior 
Carlton  Club,  informs  us  that  the  Royal  Automobile  Club,  which 
is  the  largest  in  Eagland,  if  not  in  the  world,  and  of  which  he  is 
also  a  member,  has  also  through  a  notice  issued  by  the  Committee 
requested  m^mbars  who,  though  naturalised,  are  of  German, 
Austrian,  or  Turkish  birth,  to  abstain  from  using  the  Club  during 
the  war. — Eds.  Elec.  Rev. 


A  Contractor's  Complaint. 

Reading  the  article  in  yonr  issue  of  Ootobfr  29th,  on 
"  Apprenticeship  in  the  Electrical  Contracting  Industry,"  has  led 
me  to  venture  into  your  columns  with  a  few  remarks  on  this  same 
industry.  Does  it  not  suggest  itself  to  some  of  these  existing 
■'Associations"  of  one  kind  and  another  in  the  electrical  world, 
that  the  first  needed  reform  is  to  improve  the  lot  of  the  contractor  ' 
When  will  some  such  association  be  formed  whose  business  it  will 
be  to  see  that  electrical  contracting  is  kept  in  the  hands  of  men 
trained  in  electrical  work,  who  have  served  their  apprenticeship 
and  worked  as  charge  hands  on  responsible  works,  before  they  are 
allowed  to  foist  themselves  on  the  public  as  "  electrical  engineers 
and  contractors  !  The  existing  Electrical  Contractors'  Associations 
are  all  very  weU  in  their  own  localities,  but  they  have  failed  to 
stop  wholesale  firms  from  giving  trade  terms  to  ironmongers, 
cycle  agents,  and,  in  fact,  any  kind  of  shop-keeper  who  chooses  to 
write  for  their  lists  ;  why  should  ironmongers  b3  allowed  full 
trade  terms  off  lamps,  \  3„  when  they  have  never  devoted  a  minute 
of  their  lives  to  the  study  of  electricity  '!  Why  should  not  an 
an  electrician  be  entitled  to  get  trade  terms  if  he  wants  to  buy  a 
frying-pan  or  a  gridiron  .' 

Since  the  introduction  of  metal-filament  lamps  there  is  an 
interesting  and  productive  field  for  the  energies  of  the  contractor 
in  the  carrying-out  of  village  lighting  schemes.  This  class  of 
work  is  gradually  being  snapped  np  by  cycle  agents,  thanks  to  the 
business  enterprise  of  a  certain  wholesale  house,  who  send  their 
representative  to  give  any  necessary  technical  information  that  the 
cycle  agent  wants,  with  the  result  that  the  latter  usually  blossoms 
forth  in  the  course  of  a  few  weeks  as  an  "  Electrical  Engineer  and 
Contractor  "  in  competition  with  the  man  who  has  spent  time  and 
money  and  energy  in  learning  his  business  and  accumulating 
experience  solely  in  electrical  work  ;  and  the  public  usually  support 
the  cheap  man  (I  am  writing  of  my  own  experiences  "  somewhere 
in  the  North  of  Ireland  "). 

When  the  Electrical  Contractors'  Associations  are  able  to  dictate 
to  the  big  supply  houses  they  will  have  justified  their  existence 
and  improved  the  condition  of  their  fellow  contractors. 

J.  S.  L. 


LEGAL. 


Widow's  Compensation  Claim. 
In  the  King's  Bench  Division,  the  Lord  Chief  Justice  and  a  special 
jury  heard  an  action  by  the  widow  of  Arthur  Blach,  an  electrician, 
against  the  Port  of  London  Authority,  for  damages  for  the  death 
of  her  husband,  which,  she  alleged,  was  caused  through  the 
defendants'  negligence.  It  was  stated  that  the  deceased  man  was 
engaged  in  the  electric  lighting  of  a  vessel  which  was  being 
le-constructed,  and  while  on  his  way  home  on  Christmas  Eve  last 


he  lost  his  way  in  the  fog  and  fell  in  the  defendants'  dry  dock, 
which,  the  plaintiff  alleged,  should  have  been  fenced  round.  The 
defendants  repudiated  negligjnce,  stating  that  RIach  nhould  have 
displayed  more  care  when  using  the  side  of  the  dock  on  such  an 
occasion  as  the  one  in  qaestion. — The  jury  disagreed,  and  were 
discharged. 

An  Electrical  Company  Puosecdted. 

Chabges  of  exporting  prohibited  goods  were  heard  at  Woolwich 
the  other  day,  when  the  Western  Electric  Co  ,  Ltd.,  were  charged 
with  sending  telephone  parts  to  Woolwich  Post  Office  for  export  to 
Norway.  It  appeared  that  a  letter  addressed  to  a  firm  in 
Christiania  was  opened  by  the  Censor  and  led  to  an  iri(uiry.  It 
was  alleged  that  the  defendants  sent  the  goods  by  parcel  post  to 
avoid  the  delay  of  getting  an  export  licence.  The  case  was 
adjourned. — DaiJij  Mail. 

Locker- Lam psoN  and  Another  r.  Isaacs  and  Another. 
In  the  Chancery  Division  on  Friday  last  this  action  was  men- 
tioned. Mr.  Gore-Biowce,  K.C.,  moved  for  the  defendants  to  stay 
the  action  on  the  ground  that  the  plaintiffs  were  not  proper 
plaintiffs,  and  that  the  company  ought  to  be  the  plaintiff,  if  any- 
body. The  defendants  had  put  ia  affidavits  in  support  of  the 
allegation  that  the  action  was  frivolous  and  vexatious. 

It  was  arranged  that  the  motions  should   stand   over  for  three 


OUR  LEGAL  QUERY  COLUMN. 


"Scotland"  writes: — "The  following  is  an  abstract  question 
which  will  probably  interest  your  readers.  '  A  '  is  a  consumer  of 
electric  light  whose  premises  have  been  destroyed  by  fire,  the 
origin  of  which  has  not  been  discovered.  The  meters,  cut-outs, 
and  service  lines  on  '  A's "  premises  have  been  entirely  destroyed, 
and  the  undertakers  are  claiming  against  '  A  '  for  the  value  of 
their  property.  Although  the  premises  are  folly  insured,  can  '  A ' 
refuse  to  pay  the  undertakers  on  the  ground  that  he  ia  not  liable  .' 
The  Electric  Lighting  Acts  do  not  deal  specifically  with  the  point, 
nor  yet  does  the  undertaker's  provisional  order.  Can  the  under- 
takers, therefore,  claim  against  '  A '  for  the  value  of  their 
property  .' " 

*^*  Everything  appears  to  depend  upon  the  terms  of  the  agree- 
ment between  the  undertakers  and  the  consumer.  If  '  A '  ia  the 
hirer  of  the  meters,  &c.,  and  if  he  is  subject  to  liability  to  deliver 
them  up  in  good  repair  at  the  end  of  the  hiring,  he  must  rcinBtate 
or  pay  damages.  If,  on  the  other  hand,  he  is  a  mere  bailee,  it  is 
conceived  that  he  would  not  be  liable.  In  Halsbury's  "  Laws  of 
England  "  it  is  stated  that  "  apart  from  special  contract,  a  custodian 
is  not  responsible  to  the  owner  of  the  chattel  entrusted  to  him  in 
case  of  its  destruction."  Inasmuch  as  the  meters  and  cut-outs  are 
on  the  consumer's  premises  as  well  for  the  benefit  of  the  consumer 
as  the  undertakers,  it  is  probable  that  the  law  will  regard  him  for 
this  purpose  as  a  custodian. 


BUSINESS   NOTES. 


The  Iiicreaseil   Post.al  Charyes. — The  attention   of 

our  readers  is  called  to  the  fact  that  consequent  upon  the  recent 
increase  in  the  Postal  charges  for  newspapers,  the  subscription 
rates  for  the  Electrical  Review  for  Great  Britain  and  Canada 
wUl,  until  further  notice,  be  raised  to  £1  Is.  8d.  and  £1  3s.  lOd. 
respectively. 

Liquidation.  —  "Dac"     Accuhulator     Syxdicatk, 

Ltd. — A  meeting  is  to  be  held  at  ill  and  62,  Lincoln's  Ion  Fields, 
W.C,  on  December  tjth,  to  hear  an  account  of  the  winding  up 
from  the  liquidator,  Mr.  H.  C.  Bound. 

Bankruptcy  Proceeding's.— Harry  Arthur  West, 

electrical  engineer,  late  of  73,  Old  Dover  Road,  Blackheatb. — This 
public  examination  was  held  on  Tuesday,  before  Mr.  Regiatrar 
Brougham,  at  the  London  Bankruptcy  Court.  The  accounts 
showed  liabilities  £fi5 1,  and  aseeta  nil.  In  reply  to  Mucstiona  put 
by  Mr.  J.  B.  Knight,  who  attended  as  Official  Keceivor,  the  debtor 
stated  that  for  the  past  37  years  he  had  been  employed  by  an 
insurance  company,  his  present  salary  being  £370  per  annum.  In 
1910,  with  a  view  to  setting  his  son  up  in  business,  he  purchased 
the  business  of  an  electrical  engineer  carried  on  at  6.5,  Old  Dover 
Boad,  Blackheath,  under  the  style  of  F.  Clayton.  The  purchase 
price  was  £175,  which  he  borrowed  and  still  owed  to  a  Mr.  Liater. 
He  removed  the  business  to  No.  73  in  the  same  road,  and  put  in  hii 
son  as  manager,  but  the  trading  was  not  successful,  and  he  eventually 
closed  the  business  in  March,  \'Mi.  His  son  was  not  a  good  business 
man,  and  he  neglected  the  business,  with  the  result  that  he.  bank- 
ru)it,  was  involved  in  further  indebtedness.  He  had  borrowed 
a  considerable  amount  of  money  from  Mr.  Lister,  who  had  obtained 
judgment  against  him  for  £340.  and  there  were  other  loans  for 
which  he  was  liable,  amounting  to  between  £200  and  £300.  The 
whole  of  the  money  was  borrowed  for  the  purpose  of  the  business. 
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He  estimated  his  loss  on  the  bnsinesB  at  coneiderably  more  than 
£350.  In  July,  1911,  he  wanted  further  money,  and  told  Mr. 
Lister  that  his  son  was  entitled  to  an  interest  under  a  will  which 
would  eventually  be  worth  £1,000  when  his  son  was  25  years  of 
aee.  He  did  not  tell  Mr.  Lister  that  the  interest  was  mortg-a?ed 
to  the  Norwich  Union  Cn.  for  ^.'^OO,  but  that  was  an  oversight  on 
his  part.  Eventually  Mr.  Lister  took  proceedings,  and  the  action 
was  heard  before  Mr.  Justice  Avory,  when  his  wife  wf  nt  into  the 
witness  box  and  said  she  had  concealed  the  fact  from  Mr.  Lister 
that  the  reversionary  interest  had  been  charged.  His  wife  and 
son  had  not  concealed  the  matter  from  Mr.  Lister  for  the  purpose 
of  defrauding  him,  but  it  was  done  inadvertently.  When  the  case 
was  heard,  judgment  was  gpiven  against  him  and  his  wife  with 
costs.  ^8  attributed  his  failure  entirely  to  losees  on  the  electrical 
engineer's  business  he  purchased  for  his  son,  and  to  his  household 
and  personal  expenses  having  exceeded  his  income.  He  only  kept 
rough  books  of  accounts  in  connection  with  the  business.  He  had 
never  failed  before,  or  made  any  arr.angement  with  his  creditors. 
The  examination  was  ordered  to  be  closed. 

Arthur  Nicholas  Paz(ilt,  described  as  an  electrical  engineer, 
of  5S,  York  Street,  Westminster,  ''  The  Tapestries,"  Old  Windsor, 
and  the  Public  Schools  Club,  Albemarle  Street,  Piccadilly. — An 
application  was  made  on  November  •"■th  to  Mr.  Rfgistrar  Brougham, 
at  the  London  Bankruptcy  Court  for  an  order  of  discharge.  Mr. 
J.  B.  Knight,  Official  Eeceiver.  reported  that  the  bankrupt  failed 
in  December,  11113,  with  liabilities  £696;  the  assets  had  realised 
£37,  and  no  dividend  had  been  paid.  He  was  an  American  citizen, 
and  by  profession  an  electrical  engineer.  From  1906  to  1911  he 
acted  as  assistant  engineer  to  the  Brighton  Corporation.  In  the 
latter  year  his  mother  died,  and  he  became  entitled  to  property  in 
America  of  the  value  of  about  £55,000.  The  failure  was  attri- 
buted to  extravagance.  After  hearing  Mr.  Hansell  in  support  of 
the  application,  his  Honour  granted  a  discharge,  subject  to  a 
suspension  of  two  years.     Order  entered  accordingly. 

J.  W.  Dewhurst.  electrical  engineer,  52,  North  End  Road,  West 
Kensington,  London,  W. — Receiving  order  made  November  2nd  on 
creditor's  petition.  First  meeting,  November  15th  :  public  examina- 
tion December  8th  ;  both  at  Carey  Street,  W.C. 

G.  ,1.  T.  J.  Pabfitt,  consulting  electrical  engineer,  Keynsham, 
Somerset. — November  23rd  is  the  last  day  for  the  receipt  of  proofs 
for  dividend  by  Mr.  C.  H.  King^  26,  Baldwin  Street,  Bristol. 

Catalojtiies  and  Lists. — Mr.  Chas.  Willetts,  Jux., 

Colonial  Works,  Cradley  Heath. — Illustrated  and  descriptive  cir- 
cular giving  prices  of  "  Eclipse  "  screw  pulley  blocks. 

The  Electrical  Supplie.s  Co  ,  53  Victoria  Street,  London, 
S.W. — Illustrated  folder  showing  the  "  Quead  "  and  "  Ensign  " 
electric  fires  and  their  convenient  employment  in  the  house- 
hold. 

The  Electrical  Apparatus  Co.,  Ltd.,  Vauxhall  Works,  South 
Lambeth  Road,  London,  S.W. — Eight- page  publication  ("E.A.C. 
Notes ")  giving  many  small  illustrations  of,  and  particulars  re- 
garding, their  house  service  meters,  c.c.  motor-starters,  motor  con- 
trol panels,  gear,  oil-immersed  switch  gear,  &c. 

Messrs.  J.  \  W.  B.  Smith,  1.">23,  Farringdon  Road,  London, 
E.G. — Thirty-two  page  illustrated  catalogue  (No.  101)  in  which  are 
weU  shown  and  priced  a  variety  of  designs  of  electric  light  fittings 
and  glassware.  This  is  a  supplementary  catalogue,  and  the  contents 
cover  many  artistic  brackets,  hall  lanterns,  electroliers,  adjustable 
pendants,  electroliers  with  chain  suspension,  Holophane  reflector 
bowl  fittings,  semi-direct  lighting  'fittings,  silk  shade  pendants, 
portable  standards,  fancy  bead  and  glass  shades,  semi-direct  lighting 
bowls,  and  opal  and  enamelled  iron  shades.  Three  pages  are 
devoted  to  a  range  of  electric  cooking  and  heating  apparatus.  A 
separate  sheet  shows  six  designs  of  "  Glasmi  "  electric  fires,  and 
gives  prices  and  other  particulars  of  same. 

The  "Z"  Electric  La.mp  Manufacturing  Co.,  Ltd.,  and 
Reduced,  Sonthfields,  London.  S.W. — Small  pocket  price  list  of 
"  Z  "  drawn  wire  lamps  and  "  Z  ''  half-watt  lamps,  ijuantities, 
overprinted  for  dealers'  use,  can  be  supplied  on  application. 

Electrical     Opcninns    in    France. — H.M.     Consul- 

Qeneral  in  Paris  (Mr.  W.  R.  Hearn)  reports  that  an  electrical 
engineering  firm  in  that  city  established  for  over  forty  years, 
which  has  brought  into  being  several  of  the  electric  lighting 
sectors  of  Paris,  desires  to  secure  the  agencies  of  United 
Kingdom  manufactnrers  of  electrical  supplies  of  all  kinds.  This 
firm  adds  that  after  the  war  there  will  be  a  great  demand  for 
electrical  supplies  for  refitting  the  factories  and  lighting  plants  in 
those  parts  of  France  at  present  invaded.  A  unique  opportunity 
will  be  afforded  for  United  Kingdom  manufactnrers  to  secure  a 
large  part  of  the  market  formerly  in  German  hands.  The  name, 
.Vc,  of  <he  linn  can  be  ascertained  on  application  to  the  Com- 
mercial Intelligence  Bransh  of  the  Board  of  Trade,  73,  Basinghall 
Street,  London,  E.C 

Iradc    .irinuiiiii-eiiicnls.     ll  is  uunuiuKcd   Ihal   lln' 

business  of  the  Into  ]\Ir.  Geo.  Redhouse,  electrical  engineers,  of 
Hitchin  Street,  Baldock  (Flerts.),  will  he  continued  by  the 
executors,  with   Mn.  Ralph  Doult  an  maniiger, 

TrfK  Allies  Electkh  Lamp  Repaihin(;,  Co.,  Ltd.,  of  Ilauj- 
iiiersmith,  are  prepared  to  repair  bnrnt-out  metallic-filnmont  lamps 
by  ft  patented  prooesii. 

Mi(.  Arj-iiKD  A.  Kino,  for  many  years  with  Messrs.  (!.  Straus 
and  Co  ,  Ltd.,  has  started  huoiness  in  partnership  with  Mr.  Grocnhill 
Owen,  under  the  name  of  Owen,  King  ,^  Co.,  Ltd.,  at  ;'1I,  Shaftea- 
bury  Avenue,  London.  W.C,  as  electrical  factors.  He  desires  to 
receive  manufaclurcrK  catalogue*. 


Book  \otices. — "  Ikitish  Standardisation  Rules  for 
Electrical  Machinery  (excluding  motors  for  traction  purposes) " 
Report  No.  72  of  the  Engineering  Standards  Committee. 
London  :  Crosby  Lockwood  ^^c  Son.  Price  lOs.  6d.  net.— This 
Report  entirely  supersedes  Report  No.  36,  publifhed  in  August, 
1907.  The  Rules,  which  do  not  apply  to  traction  motors,  are 
divided  into  20  sections  dealing  with  types  of  machines,  classes  of 
rating,  maximum  cooling  air  temperature,  measurement  of  tem- 
perature, embedded  temperature  detectors,  limits  of  both  tempera- 
ture and  temperature  rise,  mechanical  and  stalling  reiiuire- 
ments,  dielectric  tests,  transformer  terminal  marking,  Sea.  The 
subjects  are  dealt  with  very  completely,  the  Report  containing 
123  clauses.  The  Committee  has  had  the  benefit  of  the  co-opera- 
tion of  the  American  Standards  Committee  and  the  Canadian 
National  Committee  of  the  I.E.C.  in  its  work,  with  the 
result  that  on  all  essential  points  the  American  and  British 
ratings  of  electrical  machinery  are  in  practical  agreement. 
All  interests  concerned  have  been  fully  consulted,  and  the  Sub- 
Committee  includes  representatives  of  the  large  spending  depart- 
ments of  the  Government,  of  the  I.M.E.A.,  of  the  B.E.A.M.A.,  and 
of  the  consulting  engineers.  A  single  rating  has  been  adopted, 
and  the  equivalent  of  the  overload  previously  specified  has  been 
included  in  this  single  rating.  A  value  for  the  maximum 
cooling  air  temperature  has  been  adopted,  namely,  40°  C. 
A  very  complete  section  deals  with  dielectric  tests,  and  the 
information  to  be  given  on  the  rating  plate  is  set  out  in  detail. 
Diagrams  for  three-phase  transformers  are  included,  and  the 
methods  to  be  adopted  for  marking  the  terminals  of  single  and 
three-phase  transformers  are  specified.  We  shall  review  the  Report 
in  an  early  issue. 

"  Institution  of  Electrical  Eagineers,  List  of  Officers  and  Mem- 
bers."    1915.     London  :  The  Institution. 

"  Reports  of  the  Tokyo  (Japan)  Electro-Technical  Laboratory." 
No.  111.  "Transmission  Losses  in  Common-Battery  Subscribers' 
Loops."     No.  17.     "  Transmission  Losses  in  Telephone  Line?." 


LIGHTING  AND  POWER  NOTES. 

Acton. — JMixi.ML'M  Charge. — The  Metropolitan  Electric 
Supply  Co.  has  notified  private  consumers  that  in  future  a  minimnm 
charge  of  139.  Id.  per  quarter  will  be  made. 

Arg'eutina. — The  grandiose  scheme  for  utilising  the 
great  waterfall  on  the  Rio  Uruguay  called  el  Salto  Grande,  for  the 
generation  of  electricity  on  a  large  scale  to  supply  Uruguay,  Bra:iD, 
and  Argentina,  for  which  a  Frenchman  named  Mollard  secured  a 
concession  some  two  years  ago,  has  come  to  an  inglorious  end  by 
the  National  Congress  withdrawing  the  concession.  The  conces- 
sionaire had  failed  to  find  the  capital  in  France  or  to  float  the 
company  to  realise  his  aims.  An  electric  ij^ant  is  in  course  of 
installation  in  the  township  of  Rawson,  in  the  Chabut  department, 
to  supply  current  in  that  locality  and  in  the  neighbouring  town- 
ship of  Trelew.  On  September  20th  an  electric  service  was 
formally  inaugurated  at  Arequito,  with  Westinghouse  dynamos 
driven  by  producer  gas  engines  supplying  continuous  current  at 
220  volts.  A  small  plant  has  also  been  installed  at  Devote,  in 
the  Cordoba  Department. 

Australia. — Victorian  Electricity    Undertakings. 

— The  annual  official  return  of  electricity  supply  nndertakings 
operating  in  Victoria  under  the  Electric  Light  and  Power  Act, 
shows  that  107  orders  have  been  granted,  eight  have  been  cancelled 
and  in  six  cases  the  powers  have  been  transferred  to  others.  The 
largest  undertakings  are  those  of  the  Melbourne  City  Council  with 
a  plant  capacityof  17,750kw.  and  connections  amounting  to  23,271 
Kw.,  and  the  Melbnume  Electric  Supply  Co.,  Ltd.,  with  1 1,100  KW. 
of  plant  and  30,88 1  kw.  of  connections  ;  the  North  Jlelbourne  E.T. 
and  Lighting  Co.  at  Essenden  has  a  1,000-KW.  plant,  while  the 
Electric  Supply  Co.  of  \'ictoria,  at  Billarat  and  Bendigo,  has 
plants  of  1,725  and  1,750  KW.  respectively.  The  Melbourne 
E.S.  Co.  also  has  a  1,000-KW.  plant  at  Geelong.  The  great 
majority  of  the  installations  arc  of  under  100  kw.  and  gas  engine- 
driven  plant  largely  predominateB.  As  would  be  expected,  over- 
head transmission  and  distribution  is  a  feature  of  all  the  under- 
takings ;  the  Melbourne  City  Council  has  150  miles  of  overhead 
conductors,  and  the  Melbourne  E.S.  Co.  1.43S  miles,  in  the  metro- 
polis and  suburbs.  A  majority  of  the  undertakings  supply  public 
lighting,  and  in  Melbourne  the  returns  show  721  aro  and  1,392 
incandescent  lamps  under  the  Council,  and  200  aroe  and  1,317 
incandesconts  under  the  Supply  To. 

A  scheme  has  been  submitted  to  the  Minister  for  Mines  for  the 
erection  of  a  big  electric  power  station,  in  a  central  )>osition,  to 
supply  electricity  to  the  shaft  head  of  each  mine  on  the  three 
linos  of  roof  at  Bendigo,  to  operate  special  pumping  jilant  for 
drainage  purposes. 

IIyiiuo-Electuic  ScHKMK. — A  proposal  to  use  the  waters  of  the 
Kiewa  River,  in  the  north-eastern  district  of  Victoria,  for  the 
generation  and  transmission  of  electricity  in  bulk  to  Melbourne, 
and  to  municipalities  <■«  mitr,  has  been  placed  before  the  Minister 
of  Water  Supply  by  the  Virtorian  II  vdro-Electric  I  o.  The  cost  of 
the  undertaking  is  estimated  at  £1,000,000. 

In  view  of  the  fact  that  there  are  various  schemes  suggested  for 
the  supply  of  electricity  for  lighting  and  power  to  South  Brisbane 
and  neigiibouring  districts,  and  as  the  Queensland  Government 
considers  that  municipalities  should,  wherever  practicable,  under- 
take  these   enterprise!"    themselves,   it   has  decido<l    to   appoint   a 
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competent  authority  on  electrical  engineering  to  inquire  into,  and 
report  upon,  the  advisability  of  establishing-  a  Government  power 
station,  and  to  report  on  the  utilisation  of  waste  gases  from  the 
coke  ovens,  and  the  practibility  of  transmitting  power  to  the  city 
of  Brisbane,  and  other  matters  dealing  with  the  question  of 
electric  supply. 

The  Katoomba  Municipality  (N  S.W.)  is  taking  steps  to  augment 
the  local  water  supply,  the  dam  of  the  waterworks  having  been 
raised  to  give  a  total  capacity  of  35,000,000  gallons  ;  the  question 
of  utilising  electricity  for  pumping  from  the  dam  to  the  reservoir 
is  being  considered,  and  the  Katoomba  Electricity  Supply  Co.  has 
quoted  Hd.  par  unit  for  a  10  years'  period. — Tenders. 

Baciii). — Mill  Supply. — The  Corporation  has  acceded 
to  applications  from  Throstle  Mill  and  from  New  Hey  Mill  for 
electricity  for  power.  An  application  from  Messrs.  Hartley  Bros, 
Albion  Mill,  has  been  referred  to  a  Subcommittee  to  be  dealt  with. 

The  question  of  granting  a  reduction  in  the  charges  for  current 
for  lighting  supplied  to  the  Lighting  Committee  on  ancount  of  the 
reduced  street  lighting,  has  been  referred  to  a  Sab-Committee. 

Ballyiuote  (Co.  Sliji'o). — E.L.  Scheme. — A  meeting  of 

business  men  has  decided  to  procead  with  the  scheme  for  the 
electric  lighting  of  the  town,  at  an  estimated  cost  of  olose  upon 
£1,000. 

BnrKiii!!', — The  Council  has  decided  to  accept  the  offer 
of  a  loan  of  £13,6.")t  at  4i  percent,  with  commission,  including 
stamps  of  IJ  per  cent.,  the  loan  to  bj  for  a  period  of  10  years 
certain,  and  to  be  used  for  electrical  extensions. 

Belfast. — The  City  Council  has  received  a  deputation 
from  the  Amalgamated  Society  of  Engineers  with  reference  to  the 
appointment  by  the  Electricity  Committee  of  a  senior  and  junior 
engineer-in-charge  on  probation.  The  Society  considers  that  the 
position  should  ba  given  to  mechanical  engineers.  The  Chairman 
of  the  Electricity  and  Tramways  Committee  recently  stated  that  the 
Home  Office  inquiry  into  the  circumstances  connected  with  the  fire 
at  the  power  station  had  been  held,  but  the  report  had  not  yet  been 
furnished  to  the  Committee. 

Binuiiin'ham. — Xechells  Plant. — It  is  expected  that 

current  would  be  available  from  the  new  temporary  10,000-KW. 
power  station  at  Kechells  in  about  a  fortnight, 

Bo'ness. — Proposed  Extension. — The  T.C.  has  re- 
jected, by  6  votes  to  5,  a  motion  that  the  proposed  extension  of  the 
electricity  works  was  necessary  at  the  present  time,  so  that  the 
petition  to  the  Scottish  Secretary  becomes  of  no  importance.  A 
difficulty  arose  as  to  how  the  Council  was  to  reply  to  the  petition, 
and  the  eventual  finding  was  in  effect  to  back  up  the  petitioners' 
arguments,  and  to  leave  the  Scottish  Secretary  to  decide  the 
controversy. — Edinhiirgli  Erening  Dpspatch. 

Clayton. — Prov.  Order. — The  U.D.C.  has  decided  to 
obtain  further  information  as  to  the  Yorkshire  Electric  Power 
Co.'s  application  for  a  prov.  order.  It  was  stated  that  there  should 
be  some  definite  understanding  as  to  the  time  within  which  the 
company  would  commence  the  supply. 

Dover. — The  T.C.  has  entered  into  an  agreement  with 
the  Post  Office  authorities  to  supply  current  for  lighting  the 
Postal  premises  at  4Jd.  per  unit  on  a  guaranteed  yearly  consump- 
tion of  12,000  units.  Owing  to  the  small  quantity  of  current  used 
for  lighting  garages  and  by  prepayment  meter  consumers,  it  has 
been  decided  to  charge  the  former  consumers  a  minimum  of 
10  units  per  quarter,  and  the  latter  a  minimum  of  20  units.  The 
electrical  engineer  has  suggested  that  the  charge  for  motor  meters 
ehoold  be  Ss.  for  the  meter,  pins  Id.  per  each  horse-power. 

Downtaani    Marlvet. — Proposed  E.L.   Scheme. — The 

Council  has  received  a  letter  from  Mr.  C.  H.  Best,  of  Bradford, 
stating  that  it  is  proposed  to  form  a  company  for  the  purpose  of 
supplying  electric  light  and  power  to  the  town.  It  has  been  decided 
to  consider  the  matter. 

East    Ham. — Electricity    Charges. — The    Electric 

Light  and  Tramways  Committee  has  reconsidered  the  suggested 
increase  of  L'O  per  cent,  in  the  charges  for  all  current  supplied,  and 
now  recommends  that  the  charges  should  be  increased  by  10  per 
cent,  (with  the  exception  of  current  supplied  for  public  lighting) 
to  commence  with  current  supplied  during  the  March  11116, 
quarter.  The  question  of  the  charges  for  public  lighting  was 
deferred.  The  Council  having  considered  the  recommendation  has, 
by  9  votes  to  8.  referred  the  recommendation  back  for  further  con- 
sideration. 

Fakenliam. — Proposed  R.L. — The  Council  has  decided 
to  inform  Mr.  C.  H.  Beet,  of  Bradford,  that  as  a  Council  it  would 
not  oppose  his  proposed  electricity  scheme. 

Hastinars. — Pruf,  Increase. — The  Corporation  has 
decided  to  Inorease  the  charges  for  public  lighting  (during  the 
continuance  of  present  conditions)  by  an  addition  of  10  per  cent. 
This  is  equal  to  a  sum  of  £2, 447  for  the  half-year. 

Hey  wood. — The  formal  opening  of  the  extensions  at 
the  electricity  works  in  connection  with  the  taking  of  a  bulk 
supply  from  Bury  took  place  on  Saturday  last. 

Hoylandswaine. — Prov.    Order. — The    U.D.C.    has 

decided  to  support  the  application  of  the  Electrical  Distribution  of 
Yorkshire,  Ltd.,  for  a  prov.  order,  on  condition  that  a  clause  is 
inserted  giving  the  local  authorities  the  option  of  purchase  at  the 
end  of  21  or  35  years. 


liia-letoii.— Village  Lighting.— The  Parish  Council 
last  week  again  considered  the  question  of  lighting  the  houses 
constituting  the  model  village.  It  was  reported  that  an  arrange- 
ment had  been  made  with  the  Electric  Light  Co.  for  the  erection 
of  poles,  wires,  i;c.,  complete,  on  payment  by  the  Council  of  from 
£.32  to  £3."..  It  was  the  intention  to  erect  10  lamps,  at  a  cost  of 
about  :.'(i3.  each,  as  compared  with  22i.  101.  for  the  present  lamps. 
It  was  decided  to  accept  the  offer. 

Larne. — The  TTrban  Council  has  agreed  to  a  proposal  of 
the  Larne  Electric  Lighting  Co.  that  a  proportional  i^lowance  at 
the  rate  of  £  1 00  for  the  full  year  should  be  made  in  view  of  the 
extinction  of  the  whole  of  the  public  lighting  at  11  p.m.,  as  from 
November  1st  last  to  July  31st,  1916. 

I/laiify1liii, — Street  Lighting. — Owing  to  the  local 
gas  company  having  increased  the  price  of  gas,  the  Council,  as  a 
measure  of  economy,  has  decided  to  discontinue  the  lighting  of  the 
streets.  An  offer  has  been  made  by  Mr.  R.  A.  Jones,  builder,  to 
light  the  town  with  electricity  from  a  new  plant  which  he  pro- 
p  ses  to  install,  and  the  Council  has  decided  to  give  him  p'rmission 
to  experiment  with  the  scheme,  on  the  understanding  that  the 
Council  does  not  bind  itself  to  adopt  electricity  for  public  lighting. 
— 'Montgomery  Timex, 

Leyton. — Loan  Sanction  PtEFUSKD. — The  L.G.B.  has 

informed  the  Council  that  the  application  for  sanction  to  a  loan  of 
£18,1.">8  for  the  electricity  undertaking  cannot  be  entertained 
at  the  present  time,  but  a  loan  of  £500  for  money  already 
expended  on  services  has  been  sanctioned. 

Loudoii. — St.  Marylebone. — The  Electricity  Com- 
mittee has  decided  that,  in  future,  only  in  exceptional  cases  are 
the  department  representatives  to  name  a  contractor,  when  cus- 
tomers require  installation  work  carried  out  :  customers  are  to 
select  the  contractors  whom  they  wish  to  quote  for  their 
requirements. 

During  the  quarter  ended  .1  one  30th,  3,067,676  units  were  sold, 
a  decrease  of  '.>'&  per  cent,  compared  with  the  1914  quarter  ; 
similarly,  the  gross  revenue,  £32,865,  showed  a  drop  of  2'07  per 
cent.  Working  and  management  costs  amounted  to  £16,873,  an 
increase  of  £1,157  ;  the  average  working  expenses  per  unit  sold 
were  I'SlSd.,  as  against  I'ld.  in  1914,  and  generation  costs  amounted 
to  ■648d.,  as  against  ■4S6d  ,  due  to  the  heavier  cost  of  coal. 

Hackney. — The  Electricity  Committee  recommends  that  a  con- 
tract for  the  supply  of  electrical  energy  at  6,000  volts,  to  a  new 
factory  to  be  erected,  be  entered  into  with  Messrs.  Dick,  Kerr  and 
Co.,  Ltd.,  on  terms  and  conditions  which  have  been  approved  by 
the  Committee. 

-Battbrsea. — The  Electricity  Committee  has  considered  the 
question  as  to  the  means  to  be  adopted  to  secure  the  payment  oi 
10  per  cent,  on  the  accounts  for  the  supply  of  electrical  energy 
through  prepayment  meters,  and  is  arranging  for  a  charge  of  9d, 
per  meter  per  quarter,  to  be  made  payable  in  advance. 

Luton. — The  Electricity  Committee  has  decided  to 
utilise  a  portion  of  the  highways  depot,  for  the  extension  of  cool- 
ing towers  in  connection  with  the  new  plant  at  the  electricity 
works. 

Malveru. — An  application  by  the  U.D.C.  for  the  whole 
of  the  staff  at  the  electricity  works  to  be  allowed  to  remain  at  their 
work,  and  to  be  exempted  from  military  service,  has  been  refused. 
As  the  staff's  services  are  indispensable,  an  appeal  is  to  be  made  to 
the  local  tribunal  set  up  under  Lord  Derby's  scheme. 

Manchester.  —  Heating    Research.  —  The    Sanitary 

Committee  has  adopted  a  resolution  to  the  effect  that  application 
be  made  to  the  Committee  of  the  Privy  Council  for  Scientific  and 
Industrial  Research  for  a  grant  of  £400  for  the  purposes  of  research 
into  the  efficiency  of  domestic  heating  appliances. 

9Ionag;han.  —  E.L.  Scheme. — A  company  has  been 
formed  for  the  installation  of  electric  lighting  and  to  buy  the 
undertaking  of  the  Gas  Co.  The  Urban  Council  has  given  per- 
mission for  the  erection  of  poles  and  wires. 

\elson. — ^' ear's  Working.— There  was  a  profit  on  the 
Council's  electricity  department  for  the  past  year  of  £1,145,  as 
against  £1,903  in  un3-14. 

Newcastle   (Co.  Down).— Cottage    LifiHTiNG.— The 

Urban  CouncU  has  decided  to  ask  the  Electric  Lighting  Co.  to 
install  electricity  in  the  workmen's  houses,  and  charge  a  fixed  rate 
per  week,  an  arrangement  of  this  kind  having  been  made  at  Bally- 
clare  (Co.  Antrim). 

Peterboroufflj.- Price  Increase. — The  T.C.  has  de- 
cided to  increase  the  charges  for  current  by  10  per  cent,  as  from 
October  :i0th,  and  has  asked  the  Electric  Traction  Co.,  Ltd.,  to 
agree  to  pay  a  similar  increase  for  current '  used  by  it  under 
contract. 

Sandgate.— Restricted    Lighting.— The  U.D.C.  has 

sent  to  the  Folkestone  E.L.  Co.  a  request  that  the  rebate  in  respect 
of  public  lighting  should  be  increased  from  £210  suggested  by  the 
company,  to  £245  or  £250. 

Shanklin.— Street  Lighting.— The  U.D.C.  has  re- 
ceived a  letter  from  the  Electric  Light  Co.  agreeing  to  accept  halt 
the  amonnt  of  the  contract  price  for  the    eriod  ending  March  31st. 
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Shelf, T'liov.  Order.— f'onsideration  of  the  application 

of  the  Electrical  Distribution  of  Yorkshire,  Ltd.,  for  an  electric 
liRhtine  order  for  the  district,  has  been  deferred  until  the  next 
meeting  of  the  Council. 

South  Africa.— Train  Lighting.— In  the  last  annual 

report  of  the  general  manager  upon  the  working  of  the  South 
African  Railways,  it  is  stated  that  :— "The  experiment  commenced 
in  1912  with  Ediaon  cells  for  block  train  lighting  at  Cape  Town 
for  suburban  services,  having  proved  entirely  successful,  this  is 
being  generally  extended  in  the  Cape  Euburban  »rea.  In  1912  a 
trial  was  also  made  with  the  Vickers  train  lighting  system,  six  sets 
being  fitted  to  main  line  stock.  The  trial  has  proved  fairly  satis- 
factory, although  no  great  improvement  over  other  systems  has 
been  demonstrated.  A  further  six  sets  have  also  been  ordered  for 
equipping  certain  coaches  now  being  erected  in  England.  One 
equipment  was  also  purchased  from  Messrs.  Slather  &  Piatt,  and  w 
giving  satisfaction.' 

Soiithport.— Year's  Working.— The  annual  report 
of  Mr.  Black,  boiongh  electrical  engineer,  states  that  the  result  of 
the  year's  working  was  a  net  profit  of  £2,213,  an  increase  of  £3.")0 
in  comparison  with  that  of  the  previous  year.  Toere  was  an 
increase  in  the  number  of  units  supplied  to  the  Corporation  tram- 
ways, but  a  decrease  in  the  number  supplied  to  the  Southport 
Tramways  Co.  There  had  been  a  large  reduction  in  the  supply  of 
current  to  private  consumers,  but  this  had  been  more  than 
counterbalanced  by  the  increased  number  of  consumers  and  the 
more  extensive  use  of  electricity  for  purposes  other  than  lighting. 
Much  revenue  had  been  lost  through  the  restrictions  upon  outside 
shop  lighting. 

Stretford. — Annual  Accounts. —  The  abstract  of 
accounts  for  the  last  financial  year,  which  has  just  been  approved, 
shows  that  on  the  electricity  department  the  total  expenditure  on 
capital  account  amounted  to  £109,173,  and  the  balance  of  loans 
outstanding  was  £77,537.  The  trading  account  showed  a  net 
surplus  of  £251. 

Swindon.— G.W.R.  Plant.— At  the  wagon  building 
department  of  the  Great  Western  Railway  at  Swindon,  a  gas- 
electric  plant  is  in  use  for  supplying  the  motor  driving.  This 
includes  three  sets  of  producer  plant  supplying  gas  to  three 
290-B.H.P.  Campbell  gas  engines  direct-oonpled  to  O.E.C.  150-KW. 
compound-wound  generators.  The  engines  are  of  the  four 
cylinder  vertical  pattern  running  at  220  b.p.m.  The  switohboaid 
was  constructed  by  the  company's  electrical  staff. 

Turton  (Lanes.). — The  U.D.C.  has  adopted  the  scheme 

of  the  electrical  engineer  to  supply  residents  of  Riding  Gate, 
Harwood,  with  electricity,  at  a  cost  of  £220.  A  few  public 
street  lamps  will  be  converted  to  electricity  when  the  supply  is 
available. 

Warminster. — The  B.  of  T.  has  granted  a  year's  exten- 
sion of  time  for  carrying  out  the  work  f  shednled  under  the  E.L. 
order. 

Winchester. — Despite  the  great  increase  in  the  cost  of 
production  of  current,  the  T.C.  has  decided  not  to  increase  the 
tariff  at  present.  As  the  contractors  for  the  new  plant  for  the 
station  are  entirely  engaged  on  war  work,  and  cannot  give  a 
definite  date  when  the  plant  will  be  delivered,  the  Council  has 
purchased  a  second-hand  200-KW.  generating  set  for  £760,  to  assist 
in  maintaining  the  supply  during  the  winter.  The  Electricity 
Cammittee  has  intimated  that  it  does  not  propose,  after  the  end  of 
the  year,  to  retain  tin  consulting  engineers,  and  will  in  future  only 
engage  them  when  necessary  for  particular  work. 


TRAMWAY  and  RAILWAY  NOTES. 


ItirKeiilicail. —  "dear's  Working. — For  the  year  ended 
March  .Slst  last,  the  total  receipts  of  the  Corporation  tramways 
amounted  to  £r.r>,7«5,  while  the  gross  profit  was  £26,318,  or  £898 
less  than  I'.init  ;  after  meeting  interest  and  sinking  fund  charges 
there  remained  a  surplus  of  £4,600,  of  which  i;  l,OiiO  was  placed  to 
reserve  and  the  balance  to  renewals.  The  net  surplus  has 
Drily  once  Ixion  exceeded  in  the  history  of  the  undertaking  ;  £'t,7.'>0 
was  spent  on  renewals  durinir  the  year,  and  the  fund  at  March 
had  £22,0112  in  hand.  During  the  year  I  l,822,li97  passongers  wore 
carried,  giving  an  average  revenue  of  rtOfid.  per  car  mile  ;  the 
nyotcm  oovcn  nearly  1 1  miles  of  rontc. 

Dover. — Light  Railway   Oedeh.— The  B.  of  T.  has 

renewed  until  February.   1916,   the  Direr,  Martin   Mill,  and  Bt. 
Margaret's  Light  Railway  Order. 

Edlnhlirffh. —  Traxiwav  Karek. — A  conference  of  repre- 
nentatlves  of  the  Tramway  Committoo  »t  the  T.C  and  n  ilpputntion 
from  the  Tramway  Co.   ha^t  diocuiHied  the  proposed  now  scale  of 


tramway  fares.  It  was  pointed  out  for  the  company  that  it  had 
to  nieot  increased  expenditure,  which  amounted  to  about  £25,000, 
and  which  did  not  include  allowances  which  it  was  making  to 
dependents  of  employes.  The  company  offered  (an  offer  which  the 
Committee  refused)  to  retain  the  fares  at  the  present  rates  provided 
the  Corporation  would  guarantee  the  company  the  same  rate  of 
profit  as  had  been  realised  during  the  last  three  years.  The  deputa- 
tion also  pointed  out  that  similar  action  had  been  taken  by  the 
Birmingham  t'amway.-  (which  were  owned  by  the  Corporation), 
by  which  it  w  as  expected  to  raise  additional  revenue  to  the  amount 
of  £100,000.  In  making  the  increases  the  Edinburgh  Co.,  it  was 
stated,  was  acting  quite  within  the  provisions  of  the  lease,  and  it 
was  the  duty  of  the  company  to  look  after  the  interests  of  the 
shareholders.  The  deputation  from  the  company  expressed  ite 
willingness,  at  the  end  of  three  months,  to  reconsider  the  matter  if 
the  increased  fares  were  producing  more  money  than  was  neces- 
sary to  cover  the  additionaJ  expenditure. 

Female  Conductors. — The  vogue  of  the  lady  con- 
ductor is  making  great  progress  in  Lsncashire.  The  first  women 
conductors  started  work  at  Ashtcn-un-Jer-Lyne  last  week  ;  Darwen 
and  Nelson  have  decided  to  employ  them,  and  Stalybridge  and 
Southport  have  both  engaged  a  numbar  of  them.  Manchester 
is  inviting  further  applications  from  women  dfsirous  of  actinsf  as 
car  conductors,  and  at  Liverpool  a  large  number  of  applicaticna 
have  been  received  for  such  position!. 

Hasting:s. — Fejiale  Inspectors. — The  women  tramway 

conductors  are  reported  to  have  been  so  successful  that  during  the 
nast  week  women  in'jpectors  have  been  introduced  to  replace  men 
join'n?  the   army. 

London. — L.C.C.  and  FsiiALE  Labour. — The  High- 
ways Committee  recommends  that  the  employment  of  women 
conductors  on  the  Council's  tramcars  be  authorised  during  the  war, 
and  that  they  be  paid  proportionately  to  the  time  worked  at  a  rate 
equivalent  to  the  daily  rate  of  male  conductors. 

Owing  to  the  difficulty  of  obtaining  unskilled  labour,  the  Com- 
mittee also  recommends  .that  women  be  employed  at  the  central 
car  repair  department  on  work  of  an  unskilled  character  in  con- 
nection with  the  repair  of  tramcars,  the  commencing  rate  of  pay 
to  be  20?.  a  week,  with  Ss.  war  bonus. 

Xelson. — Year's  Working. — The  profit  on  the  light 
railways  for  the  past  year  was  £314,08  compared  with  £1,980  in 
the  previous  year. 

Oldham. — AVar  Bonus. — Clerks  in  the  tramways  depart- 
ment who  were  excluded  from  a  war  bonus  award  have  made 
application  to  be  included  among  those  receiving  the  bonus,  and 
the  Tramways  Committee  has  decided  to  send  their  application  to 
the  special  committee  which  has  been  dealing  with  the  war  bonus 
question,  with  an  expression  of  opinion  that  the  clerks  ought  to  be. 
included. 

Recently  the  Corporation  were  defendants  at  the  Manchester 
City  Police  Court,  having  been  summoned  for  using  a  too  brilliant 
lamp  on  a  car  in  the  Manchester  area.  1 1  was  pointed  out  that  the 
lighting  restrictions  were  not  now  applicable  to  Oldham  ;  but  the 
Failsworth  area,  through  which  the  oars  pass,  was  very  badly 
lighted,  and  it  was  not  considered  safe  to  reduce  the  lighting  of 
the  cars  farther.  The  summons  was  dismissed.  —  Mnnchcstrr 
Courier. 

Rochdale. — Wages  Increase. — The  Tramways  Com- 
mittee has  decided  to  recommend  an  advanceof  a  halfpenny  per  hour 
to  employes  earning  303.  or  under  per  week,  and  an  advanceof  a  far- 
thing per  hour  to  employes  earning  over  that  amount.  As  previously 
reported,  the  war  bonus  arrangement  under  which  the  men  on  the 
lower  scale  got  2s.  per  week  and  the  men  on  the  higher  scale  Is. 
per  week,  is  to  come  to  an  end  on  the  1  .~<th  inat.  The  war  bonuses 
were  estimated  to  amount  to  about  £^00  per  annum,  and  the  new 
permanent  increases  now  to  be  recommended  will  mean  about 
£1,100  per  annum  to  the  department. 

West  llartlepooL — Fk.mai.k  CoM)r(  tors.— Owing  to 
enlistments  on  the  part  of  the  staff,  the  T.C.  has  decided  to  engage 
female  conductors  for  the  tramoare. 

Wolverhampton. — Year's  Workiw;. — The  accounts 
of  the  Corporation  tramways  department  for  the  year  ended 
March  .list  last  showed  a  gross  profit  for  electric  tra>'tion  of 
£2i>  257  :  and  after  meeting  interest  and  sinking  fund  charges,  the 
net  profit  on  tramways  and  omnibuses  was  £9,ir>0.  from  which 
£396  was  carried  to  renewals,  £.'i.020  devoted  to  additions  to  plant, 
and  £3,;  1 1  to  rate  aid.  The  reserve  fund  now  stand-!  at  £^.3,987. 
l''or  the  first  six  months  of  the  present  financial  year  6,iil7.063 
passengers  were  carried,  the  receipts  amounting  to  £29..".21 
(12d  per  ear-milr),  all  figures  being  in  eicesH  of  those  of  1913 
and  1911. 

In  ite  annual  report  to  the  Town  Oounoil,  the  Tramwavs  Com 
mittee  states  that  after  consideration  it i  has  resolved  to  issue  free 
passes  to  wounded  soldiers  in  the  borough,  which  will  enable  them 
to  travel  to  and  from  the  town  once  daily. 

York. —  1''i:mai,f  (.'onductors. — ,So  many  of  the  employ»'S 
of  the  Cor|v>ration  tramway  staff  have  cnliste<l,  that  the  T.(;. 
has  decided  to  employ  women  oonduotore. 
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CHARLES    P.    SPARKS,    President   of    the    I.E.E. 


(IN  October  Ist  the  office  of  President  of  the  Institution 
passed  from  Sir  John  Snell  to  his  successor,  Mr.  Charles  P. 
Sparks,  M.Inst.C.E..  M.I.E.E.,  who  will  be  installed  in  the 
chair  on  Thursday  next. 

Whilst  offering  him  our  congratulations  on  the  attain- 
ment of  the  highest  honour  that  the  Institution  can  bestow 
OQ  any  of  its  members,  we  are  pleased  to  be  able  to  present  his 
portrait  to  our  readers — though  he  is  so  widely  known  and 
80  generally  popular  that  there  can  be  few  members  of  the 
Institution,  at  any  rate,  who  are  not  already  familiar  with 
his  likeness. 

Mr.  Sharks,  who  was  born  in  London  in  1KM>,  was 
educated  at  Kepton  School,  and  later  entered  the  Hammond 
Electrical  Engineering  College  (now  known  as  Faraday 
House),  to  which  is  due  the  credit  for  having  trained  so  many 
of  the  prominent  leaders  in  the  electrical  profession, 
lieaving  the  College  in  1884,  he  became  an  engineering  pupil 
in  the  workshops  of  the  Ferranti-Hammond  Co.,  and 
subsequently  assist- 
ant to  Mr.  S.  Z.  de 
Ferranti,  who  was 
then  developing  his 
system  of  high- 
pressure  distribution 
with  transformers ; 
in  1887,  i.e.,  at  the 
age  of  21,  he 
entered  into  part- 
nership with  Mr. 
Ferranti  and  Mr. 
Francis  I  nee,  the 
firm  carrying  on 
business  as  S.  Z.  de 
Ferranti  &  Co.,  in 
London  and  Paris, 
and  he  was  a  director 
of  Ferranti,  Ltd.. 
until  1899. 

From  188G  to 
1891  Mr.  Sparks 
had  charge,  under 
Mr.  Ferranti.  of  the 
Grosvenor  Gallery 
lighting  station  and 
distributing  mains, 
and  supervised  the 
erection  of  addi- 
tional machinery  at 
that  station ;  during 
this  period  the  busi- 
ness was  transferred 
to  the  London  Elec- 
tric Supply  Corpora- 
tion, and  while  the 
Deptford  station  was 
being  erected,  Mr. 
Sparks  supervised 
the  laying  of  the  first 
10,000 -volt  trans- 
mission mains  and 
the  equipment  of  the 

main  sub-stations.  Thus  he  was  at  the  very  heart  of  the 
electrical  world  in  those  pioneering  days,  when  everything 
that  was  done  was  something  new,  and  monotony  was  the 
very  remotest  risk  of  an  electrical  engineer's  existence. 

In  1801  Mr.  Sparks  left  the  London  Electric  Supply 
Corporation,  and  became  works  manager  to  the  Ferranti  Co., 
in  which  capacity  he  carried  out  contracts  for  the  manu- 
facture and  erection  of  engines,  alternators,  and  electrical 
equipment  for  many  power  stations.  He  became  chief 
engineer  of  the  County  of  London  Electric  Supply  Co.  in 
1899,  and  is  now  acting  as  engineer-in-chief  to  this  company, 
which  gives  general  supply  in  an  area  of  23  sq.  miles  out  of 
the  117  sq.  miles  included  in  the  Metropolis  ;  the  company 
is  also  supplying  areas  outside  the  Metropolis  aggregating 
some  160  sq.  mOes. 

Since  1899  Mr.  Sparks  has  carried  on  a  consulting  practice, 


Charles  P.  Sparks 


having  taken  his  brother.  Captain  H.  C.  Sparks,  into  part- 
nership in  1907.  The  principal  work  carried  out  has  been 
in  connection  with  the  erection  of  electric  power  plant  indus- 
trial undertakings,  covering  collieries,  metalliferous  mines 
and  mills  in  (ireat  Britain,  U.S.A.,  India  and  the  Colonies. 

His  connection  with  the  Institution  of  Electrical  Engi- 
neers dates  from  1885,  when  he  was  elected  a  Student ;  he 
became  an  Associate  Member  in  1899,  and  Member  in 
1905.  He  served  as  Associate  Member  on  the  Council  in 
1892,  as  Member  of  Council,  from  1900  to  1907,  and  as 
Vice-President  from  1907  to  1909.  He  became  Associate 
Member  of  the  Institution  of  Civil  Engineers  in  1894,  and 
full  Member  in  1900. 

Mr.  Sparks  has  served  on  many  Committees  of  the  Insti- 
tution of  Electrical  Engineers,  including  the  Wiring 
Rules  Committee,  with  which  he  has  been  connected  for 
twenty  years,  having  been  chairman  for  fifteen. 

He  is  also  a  Member  of  the  Engineering  Standards  Com- 
mittee as  one  of  the 
representatives  o  f 
the  Institution  of 
Electrical  Engi- 
neers. 

His  contributions 
to  the  Proceediriffs 
of  the  Institution 
include  two  papers 
respectively  en- 
titled: "The  Elec- 
trical Equipment  of 
the  Aberdare  Valley 
Collieries  of  the 
Powell  Duffryn 
Steam  Coal  Co., 
Ltd.  "in  1906,  and 
"  Electricity  Applied 
to  Mining  "in  1914. 
The  comprehen- 
sive experience 
which  the  new 
President  has  ac- 
quired in  the  course 
of  his  career,  and 
the  ability  of  which 
he  has  given  so  many 
proofs,  together  with 
the  high  esteem  in 
which  he  is  held  by 
all  who  have  come 
in  contact  with  him, 
afford  a  guarantee 
that  his  period  of 
office  will  be  in  no 
way  less  successful 
than  previous  terms. 
So  far  we  have 
referred  only  to  Mr. 
Sparks  in  his  profes- 
sional capacity,  but 
as  a  citizen  of  the 
Empire  he  is  equally 
entitled  to  honour  and  congratulations,  for  three  of  his  four 
sons  are  serving  with  the  Colours — one  in  the  Royal 
Engineers,  one  in  the  Royal  Artillery,  and  one,  the 
youngest,  in  the  Suffolk  Regiment.  The  last  has 
so  distinguished  himself  in  action-  that  he  has  not 
only  been  mentioned  in  dispatches,  but  has  also  been 
awarded  the  Military  Cross  by  the  King.  This  is,  indeed, 
a  record  to  be  proud  of,  and  we  offer  our  respectful  con- 
gratulations to  Mr.  and  Mrs.  Sparks. 

The  new  President  assumes  office  in  a  period  of  stress,  and 
will  have  many  opportunities  of  assisting  the  Government  in 
connection  with  military  matters;  in  such  circumstances 
his  wide  experience  will  no  doubt  prove  of  the  greatest 
value.  We  trust,  however,  that  before  he  vacates  the  chair 
the  cause  of  the  Allies  will  have  triumphed,  and  that  the 
blessings  of  peace  will  have  been  restored  to  this  country. 
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{Gonlinued  from  page  594.) 
The  low-preBsnre  distributing  networks  are  fed  from  sub-        enced.     The  result  of  several  years'  use  of  variouB  types  of 
stations,  varying  from  about  100  KW.  in  the  small  sizes  to  2,000        arrester  1  shows  that  the  aluminium  arrester  gives  the  best 
Kw.  in  the  larger  ones.     Whilst  pressure 
regulation  on  the  single-phase  feeders  is 
effected  by  means  of  automatic  feeder 
regulators  or  boosters   installed   at  the 
Fearon  Road  centre,  in   the  three-phase 
sub-stations   the   pressure    regulation  is 
performed    by   three  -  phase    regulators 
installed  in  the  sub-stations  and  connected 
between  the  6,000-volt  feeder  bus-bars 
and  the  transformer  bus-bars  of  the  sub- 
station E.H.T.  switchgear.    These  feeder 
regulators  were  made  by  the  U.E.  Co.,  of 
New  York.   All  high-pressure  and  extra- 
high-pressure  feeders   are   on    the   ring 
system  or  else  duplicated,  thus  ensuring 
continuity  of  supply.       All  low-pressure 
overhead  mains  are 
of  bare  hard-drawn 
copper    cable ;    the 
single -phase    high- 
pressure  cables  are 
weatherproof,    but 
the     E.H.T.     three- 
phase    overhead 
mains  are  bare,  as 
these  can  only   be 
run  in  outlying  dis- 
tricts, whereas  the 
2,100-volt    single- 
phase    cables     run 
through    congested 
areas.      Trouble 
from    breaking    or 
short-circuiting    of 
the  overhead  cables, 
either  low,  high  or 
extra-high-pressure, 
is  almost  unknown, 
which    speaks  well 
for  the  safety  of  a 
carefully-planned 
and    erected    over- 
head system.  Oregon 
pine    poles    are 
used   almost  excln- 


RivEHsiDE  Power  Station  ;  British  Westinohouse  6,t;00-voLT  Switchgear, 
AND  Control  Desk  above. 


wl.m  jn'iiousb  minlno-typb  switches  fob  contbol  of 
Station  Auxiliaries. 


sively.  These  are  protected  V)y  <aKl-iron  sleeves  at  the 
wind  and  water  line.  (Joncrelc  poles  are  uKcd  where  cables 
are  run  in  and  out  of  sub-stations.  Lightning  occurs  in 
the  summer  scnson,  but  in  recent  ycArs,  owing  to  a  (are- 
fully-arrangcd  use  of  arresters  in  the  sub-stations  and 
Koaron  Fiond  wntre,  little  igerionH  tronble  has  boen  rxperi- 


STAFF  Engineers'  Quarters. 

protection.  The 
arresters  of  this 
type  are  fitted  with 
automatic  recorders, 
which  show  the 
number  of  dis- 
charges which  take 
place. 

All    the   feeders, 
both     single      and 
three-phase,    are 
looped    and    not 
teed  into   the   sub- 
stations,  so    that 
any    section    can 
be    isolated     with- 
out interfering  with 
the  others.     All  the 
transformers,    even 
down  to  20  KW.,  are 
oil-cooled,  it  being 
found   that  the  oil 
ajfords    a    valuable 
protection     against 
damage  by  lightning 
on  the  overhead 
system.    In  country 
districts  where  sub- 
stations    are    not 
justified  by  the  load,  pole -type   trans- 
formers of  10  KW.  are  used,  but  this  is  in 
comparatively  rare    instances ;    the   polc- 
tyj)e  system  of   transformation   and   dis- 
tribution is  not  favoured,  sub-stations  of 
l>ermanent     construction     being     usually 
adopted. 

The  transformers  in  use  are  single-phase 
and  "some  three-phase,  made  by  the-Bntish 
Klectric  Transformer  Co.,  Ltd.,  and 
three  -  phase  made  by  the  British 
Westinghouse  Co.,  Ltd.,  and  the  (Jeneral 
Electric  ('o.,  of  New  York,  all  oil- 
cooled. 

Lighting  generally  is  supplied  at  a  flat 
rate  equivalent  to  3d.  per  unit.  For  power 
there  is  a  sliding  scale  from  a  maximum 
of  Id.  }ier  unit  down  to  0".!d.,  and  for 
heating  and  c<K)king  the  price  is  ()'7d. 
per  unit.  No  metei  rents  are  charged. 
The  single  -  phase  meters-  used  for 
house  services  are  mostly  made  by 
Messrs.  Kerranti  Ltd.,  and  Messrs.  Chamberlain  and 
and  Hookham,  Ltd.  Three-phase  meters  are  used 
for  power  work,  and  arc  mostly  of  British  Westinghouse 
make. 

So  great  is  the  amount  of  work — both  routine  and  new 
construction — going  on  always,  that  a  fleet  o'  10  jietrol  cars 
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is  needed,  and  a  2-ton  lorry.  To  these  have  recently  been 
added  three  electric  runabouts  and  a  2?,-ton  electric  lorry, 
so  that  in  this  respect  ^Ir.  Aldridge  is  in  the  forefront  of 
progress. 

All    electrical    energy     is    charged    for     by    meter,   or 


power  attracts  new   industries,  and  great  development  is 
expected  in  the  near  future. 

As  the  cotton  mills,  of  which  there  is  a  large  number  in 
the  town,  work  day  and  night  for  330  days  in  the  year, 


RrvEBSiDE :  Beick  and  Concrete  Cubicles  foe  6,C00-volt 
Switches. 


Constant-current  Series  Transformers  fob  Public 
Lighting, 


alternatively  on  the   fixed-rate  system  with   the   help    of 
current  limiters.  ''■Bvc-f! 

The  cost  of  coal  varies,  but  is  usually  between  12s.  and 
158.  per  ton. 


Feabon  Road  Power  Station  :  Belliss-Peebles  600-kw.  Traction  Sets. 


Shanghai  is  an  important  manufacturing  centre.  The 
principal  industry  is  cotton  spinning.  Cotton  is  grown 
extensively  in  the  neighbourhood,  but  cotton  is  also  imported 
from    other    countries.     The  very   low    cost    of    electric 


they  offer  a  splendid  load  factor,  and  thus  the  phenomenally 
low  rate  of  ()'3d.  per  unit  mentioned  above  is  made  com- 
mercially practicable.  In  I'Jl.')  Mr.  Aldridge  expects  the 
total  output  will  amount   to    50  million   units,   and   the 

following  year  it  may 
exceed  60  millions ; 
one  cotton  mill  alone, 
which  requires  2,500 
Kw.  day  and  night,  is 
expected  to  consume 
no  less  than  17  or  18 
million  units  I  At 
present  there  are  orders 
on  the  books  for  over 
10,000  KW.  in  indus- 
trial work,  including 
cotton  and  rice  mills  in 
addition  to  the  normal 
increase  in  small 
motors,  such  as  those 
employed  to  drive 
printing  presses  and 
in  various  other  minor 
industries.  It  is  in- 
teresting to  record  that 
the  department  is  sup- 
plying power  for  operat- 
ing hydraulic  packing 
presses  for  pressing 
bales  of  raw  hide,  &c., 
and  steam  presses  are 
being  replaced  by 
electric  motor -driven 
presses.  Suction  gas 
and  steam  installations 
are  being  superseded 
by  electricity,  and  elec- 
tric motors  are  no^ 
used  almost  exclnflively 
in  the  smaller  trades. 
The  development  of  the  supply  has  necessitated  a  great 
deal  of  energetic  missionary  work,  but  now  there  is  abundance 
of  work  in  prospect.  Probably  now  that  the  opium  trade 
is  dying  out,  some  of   the    Indian   traders   will  turn  their 
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attention  to  cotton,  i and > there  is    plenty  of  scope  for  further 
development. 

The  European  staflf  comprises  over  70  jjersons,  including 
engineers,  clerks,  collectors,  &c.  Twenty  per  cent,  of  the 
staff  came  home  and  entered  the  Army,  but  this  by  no  means 
represents  the  percentage  of  men  willing  to  serve ;  but  it 


of  the  chief  clerk,  who  is  directly  responsible  >U)  the 
engineer-in-chief.  The  returns  only  are  sent  to  the 
treasurer's  oflice. 

The  consumers'  department  is  organised  to  deal  iwith'all 
complaints  and  look  after  new  consumers.  Under  a  reso- 
lution passed  by  the  ratepayers  some  years  ago,';^the  depart- 


INTEBIOH  OP  LIGHTNING-AkBESTEU   HOUSE,    AT   JUNCTION   OF 

Underground  and  Overhead  Mains. 

was  found  impossible  to  accede  to  all  the  requests  from  the 
staff,  as  important  work  in  Shanghai  calls  for  the  loyal 
co-operation  of  the  rest  of  the  staff.  The  Chinese  staff 
numbers  about  800.  Four  houses  for  shift  engineers  are 
to  be  erected  on  the  station  site,  and  will  be  provided  with 


SlNGLE-PHAr^E   SUB  STATION     AND   FeRRO-CONCRETF   TOLE. 

ment  is  not  allowed  to  carry  out  wiring  work  or  to  sell 
fittings,  but  hires  out  electric  cooking  ranges,  radiators, 
and  motors,  besides  selling  incandescent  lamps.  Last  year 
the  connections  allotted  to  heating  and  cooking  totalled 
1,700  KW.,  and  this  year  it  is  expected  that  they  will  reach 


ThRKE-I'HA.SE  SUHKTATION   AM)   Low- 
rBBSSUBR   DiSTRIllUTOKS. 


llXTKRIOB  OE   LlOHTNlNC; 

Abbkstbr  House. 


I'l.ouR  Mill  Slustation,  am> 
Concrete  Terminal  Polk. 


tennis  courts,  &c.     There  is  room  on   the  site   for  100,000 
KW.  of  plant. 

The  whole  of  the  work  of  prepniing  consumers'  accounte 
and  issuing  debit  notes  is  carried  out  by  tlie  electricity 
department,  which  alstj  collects  all  the  ur<'ounts,  a  com- 
pletely organised  staff  being  provided,  under  the  supervision 


over  2,000  ku.  I.'adiators  are  being  extensively  used  in 
Shanghai,  esjK'iially  for  offices  and  l)edroonis,  and  the 
('hine,He  consumers  appreciate  their  advantages. 

The  street  lighting  of  the  greater  part  of  the  town  and 
suburbs  is  electric,  mostly  on  the  constant-current  series  system 
operated    through    wnstant-currcnt   transformers   from  the 
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2,100-volt  mains.  "^  Arc  lighting  is  giving  place  to  incan- 
descent lighting,  half-watt  lamps  being  now  almost  exclu- 
sively used.  At  the  end  of  last  year  there  were  1,330 
public  street  lamps  in  use. 

(To  be  cond tided. ) 


TELEGRAPH  and  TELEPHONE  NOTES. 

\\  est  Indies. — It  is  reported  that  a  new  wireless  station 
his  been  installed  at  St.  Lucia  for  commercial  purposes. 

I'nited  States. — Additions  to  the  list  of  radio  stations 
ot  the  United  States,  as  given  by  the  Bureau  of  Navigation  in  its 
October  list,  include  1 1  special  land  stations  and  G  ship  stations. 

Wireless  Tower  AV recked.— At  the  end  of  September 

high  winds  prevailed  in  the  Eastern  parts  of  the  United  States, 
and  at  New  York  City  the  gale  reached  a  measured  velocity  of 
72  miles  per  hour.  Large  signs,  trees,  and  telegraph  poles  were 
blown  down,  and  at  Medford,  Mass.,  a  new  steel  tower  erected  by 
the  American  Radio  and  Research  Co.  was  wrecked.  The 
tower  was  312  ft.  high  and  had  been  nearly  finished  when  the 
accident  occurred.  It  was  mounted  on  a  reinforced  concrete 
foundation,  and  measured  3  ft,  6  in.  square,  being  gnyed  at  100  ft. 
intervals  by  three-strand  steel  wires,  the  sizes  of  which  at  the 
two  lower  points  ot  attachment  were  i  in.  and  at  the  top  guying 
point  I  in. — Electrical  World. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 
Aberdeen.— November  25th.    (i.N.  of  Scotland  Railway 
Co.     Six  or  twelve  months'  supply  of  telegraph  material.     Forms 
of  tender  from  the  Stores  Superintendent,  80,  Guildford  Street. 

Athy. — December  Gth.  U.D.C.  Tenders  are  invited 
for  lighting  the  town  with  electricity.  Particulars  from  Mr.  J.  A. 
Liwler,  Town  Clerk. 

Australia.  —  December  7th.  P.M.G.'s  Department 
(various  States).  Non-encrusting  zincs,  carbon  and  manganese 
powder,  manganese  chloride,  chloride  of  ammonia,  porous  pots 
(2  in.),  onter  jars  for  ccIIb,  carbon  blocks,  resistance  boxes  of  5,000 
ohms,  &c.    See  "  OfiBcial  Notices"  October  loth. 

November  30th.  Commonwealth  Department  of  Defence  (Navy 
Office).  Power  station,  plant  and  equipment,  and  machine  tools, 
for  Commonwealth  Naval  Dockyard,  Svdney.  (Time  for  receipt 
of  tenders  extended  from  October  25th.)" 

December  20th.  P.M.G.'s  Department,  N.S.W.  -1,250  telephones 
(Schedule  151). 

January  5th,  1016.  P.M.G.'s  Department,  Queensland.  Copper 
wire  and  accessories  (Schedule  356).  January  26th. — Telephone 
instruments  (Schedule  311). 

January  19th,  1916.  P.M.G.'s  Department,  S.  Australia.  One 
common  multiple  switchboard.  Telephone  Exchange,  Adelaide 
(Schedule  105). 

GouLBTJEN.  —  December  15th.  Council.  One  200-KW.  direct- 
coupled  generating  set,  gas  or  steam  driven.  Specification,  lOs., 
from  the  Local  Government  Association,  1031,  Queen  Victoria 
Markets,  Sydney,  or  the  Town  Clerk. 

Sydney.— December  6th.  Municipal  Council.  33,000-volt  out- 
door transformers  and  switchgear.  Specifications  (lOs.  6d.)  from 
Electric  Light  Department,  Town  Hall. 

November  Jind.  City  Council.  High-tension  cable-testing 
outfit,  consisting  of  a  350-k.v.a.  single-phase  transformer,  a 
17.5-K.v.A.  single-phase  potential  regulator,  a  1,600-k.v.a.  single- 
phase  inductance,  and  a  control  switchboard.* 

December  20th.  Metropolitan  Board  of  Water  Supply  and 
Sewerage.  Three  centrifugal  pumps  and  electric  motors,  each  to 
pump  6,300  gallons  per  minute,  and  one  to  pump  15,100  gallons 
per  minute,  together  with  switchboards,  starters,  &c.,  for  the 
pumping  station  at  Marrickville,  N.S.W.  Deposit  £10.  Tenders 
In  the  Board,  at  341,  Pitt  Street,  Sydney,  N.S.W. *- 

January  12th,  1916.  N.S.W.  Railway  and  Tramway  Department. 
Two  water-tube  boilers,  kc,  for  the  Zara  Street  power  house, 
Newcastle.     See  issue  of  October  8th  for  further  particularp. 

January  3Ist,  191G.  Three  electrically-operated  railway  freight- 
car  transferers,  for  Jones  Bay  wharfage,  Pyrmont.  Particulars 
from  Engineer-in-Chief  of  the  Harbour  Trust,  Circular  Quay. 

Mblbovkne. — December  Hth.  Deputy  P.M.G.  Eleven  sections 
of  a  lamp-signalling  trunk-line  switchboard,  and  other  material 
necessary  for  increasing  the  equipment  of  Melbonme  trunk 
exchange  from  lOS  to  210  lines.     Schedule  1,207.' 

December  7th.  Deputy  P.MG.  Electric  motors,  polarised 
relays,  Morse  sounders,  telephonometers  and  voltmeters.* 

December  14th.  P.M.G.  For  delivery  in  all  States,  18,670 
common  battery  wall  pattern  telephones,  manufactured  in  Australia. 
Sched.  No.  1,261.  Tenders  will  also  be  considered  for  instruments 
manufactured  in  countries  other  than  Australia. ' 


January  5th,  1916.  Installation  of  automatic  sprinklers  and 
thermostats  at  Jolimont  car-ehed.  Chief  Storekeeper,  Railway 
Offices,  Spencer  Street,  Melbonme. 

Perth. — December  8th.  294  accumulators,  and  power  board 
complete,  for  P.M.G.'s  Dept.    See  "  Official  Notices  "  October  8th. 

Bradford,  —  November  13th.  Corporation.  Twelve 
months'  supply  of  lamp  fittings,  insulating  material  and  tramway 
stores  for  the  Tramways  Committee.  Specifications  from  the 
Tramway  Offices,  7,  Hall  Ings. 

Canada.  —  November  23rd.  Dominion  Government 
Department  of  Naval  Service,  Ottawa.  Electric  cable  and  wire  for 
H  M.  Canadian  dockyards.* 

Chatham.  —  November  24th.  T.C.  Twelve  months' 
supply  of  incandescent  electric  lamps.  Specifications  from  the 
Borough  Surveyor's  office,  Town  Hall. 

Dublin, — November  15th.  Twelve  months'  supply  of 
stores  for  Dublin  United  Tramways  Co.  See  "Official  Nolices" 
October  29th. 

Enniskillen.  —  December  Ist.  Sligo,  Leitrim  and 
Northern  Counties  Railway  Co.  Twelve  months'  supply  of  tele- 
graph materials.  Forms  of  tender  from  Mr.  J.  Duff,  Secretary's 
office. 

Japan. — Electric  tramway  material  for  the  extensions 
of  Nagasaki  tramways.* 

Manchester, — November  17th.  {a)  Turbo-alternator 
plant,  specifications  Nos.  29  and  31  ;  (*)  induced  draught  plant, 
specification  No.  30.  Mr.  F.  E.  Hughes,  Secretary,  Electricity 
Department,  Town  Hall. 

Rochdale. — November  1 7th.  Steam  coal  for  the  elec- 
tricity station.  Mr,  C.  C.  Atchison,  Engineer  and  Manager,  Dane 
Street. 

Salford, — November  29th.  JIanganeoe  steel  crossings 
for  the  Tramway  Dapartment.  General  Manager,  32,  Blackfriars 
Street. 

South  Africa. — November  15th.  South  African  Rail- 
ways. Twelve  months'  supply  of  rubber-insulated  tinned-copper 
wire,  as  may  be  required.  Secretary,  Tender  Board,  S.A.R,, 
Johannesburg.' 

St.  Helens. — November  17th.  Erection  of  engine  house 
and  other  works  at  Cropper's  Hill  power  station.  Particulars 
from  Mr.  E.  M.  HoUingsworth,  Borough  Electrical  Engineei(Al  Is, 
returnable). 

I'pper  Lono'hor. — November  15th.  E.L.  installation 
at  new  schools  for  Glamorgan  C.C.  Mr.  T.  M.  Franklen,  Clerk, 
Cathaya  Park,  Cardiff. 

Wakefield. — November  IGth.  Twelve  months'  supply 
of  coal  for  Calder  Vale  Electricity  Works.  City  Blectrioal  Engineer, 
Old  Town  Hall. 

Warrington.— November  16th.  Supply  of  e.h.t.  cable, 
for  the  Tramways  Committee.   See  "Official  Notices"  November  5th. 

November  24  th.  Cheshire  Lines  Committee.  Telegraph  mate- 
rials and  carbons  (Schedule  6),  required  during  1916.  Stores 
Superintendent,  Cheshire  Lines,  Warrington. 

Speoificationa  for  the  items  marked  *  can  be  seen  at  the  Boaid 
of  Trade  Commercial  Intelligence  Branch  in  London, 


CLOSED. 

Bristol. — The  T.C.  Docks  Committee  has  accepted  the 
tender  of  Messrs.  J.  H.  Holmes  k.  Co.  for  a  25-h.p.  motor  for 
working  the  ship  elevator  at  Avonmouth  Old  Dock. 

Ellaud. — The  D.C.  Electricity  ( 'ommittee  has  accepted 
the  tender  of  Messrs.  Thompson,  Newsome  &  Co.  for  the  supply  of 
50  tons  of  coal  at  the  electricity  works,  and  also  for  the  supply  of 
30  tons  monthly  above  contract  quantity,  at  a  price  of  18s.  Id.  per 
ton  delivered  at  the  works. 

(ilass  Honu'hton. — The  Pontcfract  It. D.C.  has  accepted 
the  tender  of  the  rulsometer  Engineering  Co.  for  a  3-in, 
"  Stereophagus  '  pump  and  electric  motor. 

(ilasg'ow, — The  Tramways  Works  and  Stores  Committee 
recommends  acceptance  of  the  following  tenders  : — 
Trolley  beams  for  Kinning  Park  sub-station.— Fleming  Bros. 
Soft  copper  strip. — Charles  Hamilton  &  Co.,  Lid. 

Manchester. — The  following  tenders  have  been  accepted 

by  the  Electricity  Committee  : — 

Two  seta  of  e.h.t.  switchgear.— Ferranti  Ltd. 

Induced-draught  plants.— Babccck  ,4  Wilcox,  Ltd.,  and  M.  Lou's  Prat. 
One  800-Kw.  motor-converter  for  sub-station.- Bruce  Peebles  &  Co.,  Ltd. 
Purchase  of  scrap  iron.— Wm.  Faint  &  Son  and  James  Moores. 
Purchase  of  a  cast-iron  cylinder. — J.  H.  Broomhead. 
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London.— L. CO.  — The  IlighwajB  Committee  has 
reofiived  the  foUowinar  tenders  for  the  provision  of  heatingr  and 
venHIatiner  installations  at  the  central  car-repair  depi"it  (third 
section)  ; — 

Colley,  Meikle  &  Co (aooeptea)  f  1.496 

.T.  &  F.  May 1.697 

Young,  Austin  &  Yonng l.f*''^ 

W.  G.  Cinnon  &  Sins,  Ltd 1.7M 

BriKhtside  Foundry  and  Engineering  Co.,  Ltd 1319 

E.  Deane  ,*  Beal,  Ltd l.^W 

Standard  Engineering  Co.,  Ltd.         ..  (incomplete)         332 

Tlie  architect's  estimate  was  £l,7i0. 

The  Asylnms  and  Mental  Dsfloienoy  Committee  has  accepted  the 
following  contracts  : — 

Electrical  sundries  (Schedule  641— A.  F.  Goodwin  &  Co. ;  Edison  &  Swan 
U.E.L.  Co.,  Ltd.;  General  Electric  Co.,  Ltd.:   Cox-Walkers,  Ltd.; 
G.  Maolellan  i  Co. 
Electric  lamps  (Schedule  64a).— Pope's  Electric  Lamp  Co.,  Ltl. 

Stepney. — The  Electricity  Committee  has  ac-^epted  the  offer  of 
Mpssrs  E.  Foster  &  Co.  for  100  tons  of  Walsall  Wood  -washed  beans, 
at  21s.  7d.  per  ton.  and  S.OOO  tons  of  Ib^tock  D.S.  nuts,  at  2 is.  per 
ton,  the  coal  covered  by  the  latter  offer  to  be  delivered  at  the 
Limehouse  generating  station  in  equal  weekly  quantitiis. 

Stretford.  — The  D.C.  has  accepted  the  tender  of  Messrs. 
W.  T.  Glover  \-  Co.  for  cable,  at  £302. 

Wal.sall. — The  T.C.  Tramways  Committee  has  accepted 
the  tender  of  the  Daimler  Co.  for  three  additional  single-deck 
'oases,  inolnding  extras,  at  £1,008  10s.  each. 

Watford. — The  p]lectricity  Committee  of  the  U.D.C. 
has  accepted  the  offer  of  Messrs.  W.  Cory  A:  Son,  Ltd.,  to  reduce 
their  contract  price  for  Griff  peas  coal  by  23.  6d.  per  ton.  Messrs. 
E.  Foster  I'c  Co.  are  a'so  prepared  to  reduce  their  contract  prices  of 
Newdigate  peas  by  i;i.  per  ton,  and  Kingsbury  nutty  slack  by  4d. 
per  ton.  The  Clerk  has  been  directed  to  endeavour  to  obtain  a 
farther  reduction. 

The  U  DC.  has  accepted  the  tender  of  Messrs.  Connare  &  Co.,  at 
£227,  for  wiring  the  pumping  station. 

We.st  Bronnvich. — Subject  to  the  sanction  of  the  L.G.B. 

being  obtained,  the  Electricity  Committee  recommends  that 
the  following  tenders  be  accepted  for  extensions  at  the  electricity 
works  : — 

Babcock  &  Wilcox,  Ltd. — Boiler  and  accessories. 

J.  Thompsin.— Steel  chimney. 

E.  Green  &  Ron. — Economiser. 

J.  P.  Hall  &  Sons. -Feed  pump. 

New  Conveyor  Co.— Coal  bunker. 

J.  Proctnr.  Ltd. — Coal  elevator. 

British  Westinghouse  Electric  &  Mfg.  Co.— e.h.t.  switchgear. 

Weymouth.  — The  T.C  has  accepted  the  tender  of 
Messrs.  Brooking  ^v  Co.  for  the  electric  light  installation  at  the 
municipal  dwellings. 


ENLISTING    AND   EMPLOYMENT    IN    THE 
ELECTRICAL   INDUSTRY. 


FORTHCOMING    EVENTS. 


Greenock  Electrical  Society.— Friday,  Noyember  12th.  At  7.45  p  m.  Ai 
Temperance  Institute,  19,  West  Stewart  Street.  Paper  on  *'Einematogi'apb 
and  KInemacilor,"  by  Mr.  P.  C.  Kerr. 

Physical  Society  of  London.— Friday,  Noyember  13th.  At  5  p.ni.  At 
Impirial  College  of  Science.  8.W.  Paper  on  "The  Effect  of  Electric 
Oscillations  on  the  Magnetic  Properties  of  Iron,  Investigated  by  the  Cam- 
pograph,  •  h?  Prof.  J.  A.  Flemine.  F.R.B.,  and  Mr.  P.  R.  Coursey.  De- 
monstrations by  Mr.  R.  8.  Whipple. 

Manchester  Association  of  Engineers.— Ratarday,  November  isth.  At 
B'aod  Hotel.  Aytoun  Street.  Paper  on  "Science  and  Practice  in  En- 
gineering." by  Mr.  C.  K  Stromeyer. 


The  following  is  a  copy  of  a  circular  which  has  been  issued  this 
week  to  all  members  of  the  Institution  of  Electrical  Engineers  :■ — 
Enlistment  of  Clerical  and  Commercial  Employes. 
At  the  request  of  the  Clerical  and  Commercial  Employments 
Committee  ot  the  Home  Office,  the  Council  of  the  Institution  of 
Electrical  Engineers  desire  to  call  the  attention  of  employers  to 
the  urgent  necessity  of  giving  immediate  and  detailed  consideration 
to  the  question  of  replacing  the  men  now  in  their  employ  who  in 
the  near  future  will  be  called  up  in  increasing  numbers  to  serve  in 
the  military  forces  of  the  country. 

As  regards  substitutes,  it  is  understood  that  the  supply  of  men 
who  are  over  military  age,  or  who  have  been  rejected  by  the 
authorities  as  unfit  for  military  service,  is  wholly  inadequate  to 
satisfy  present  and  contingent  demands.  Of  men  who  have  been 
i  ivalided  out  of  the  Army,  and  who  will  generally  be  regarded  as 
havin»  a  first  claim  to  employment,  comparatively  few  have  yet 
been  returned  to  civil  life.  Lads  under  military  age  are  being 
largely  employed  in  the  place  of  enlisted  men,  bat  here  again  the 
supply  is  short,  and  this  expedient  is  subject  to  the  serious  dis- 
aivantage  that  if  the  employe!  are  not  far  short  of  military  age 
they  may  leave  the  employer  just  at  the  time  when  they  are 
b  looming  useful. 

la  the  case  of  technical  assistants  and  skilled  tradesmen,  it  is 
not  possible  to  make  any  general  suggestion,  and  the  question  of 
their  replacement  is  one  which  will  have  to  be  solved  by  each 
employer  according  to  circumstances,  but  as  regards  clerical  and 
commercial  employes  it  is  to  the  ranks  of  women  that  employers 
must  chiefly  turn  for  substitutes.  In  some  of  the  larger  and  more 
highly  organised  concerns,  such  as  banks,  insurance  offices,  &c., 
employers  have  so  far  experienced  little  difficulty  in  replenishing 
with  women  their  depleted  staffs.  The  women  in  these  oases  are 
very  often  the  friends  or  relatives  of  members  of  the  existing  staff. 
The  Council  believe  that  a  considerable  part  of  the  problem  will 
be  solved  if  large  employers  will  adopt  this  means  of  replacing 
enlisted  men.  The  women  clerks  so  engaged  are  employed,  at 
first,  at  all  events,  in  the  more  elementary  branches  of  clerical 
work,  and  in  a  surprisingly  large  number  of  cases  no  previous 
business  training  seems  to  be  required. 

It  is  certain,  however,  that  in  the  near  future,  as  men  are  called 
up  for  the  forces  under  Lord  Derby's  scheme,  there  will.be  a  great 
and  increasin<r  demand  in  all  commercial  centres  for  clerical 
labour  which  the  sources  of  supply  alluded  to  will  be  altogether 
unable  to  meet,  and  the  above-mentioned  Committee  of  the  Home 
Office  have  accordingly  decided  to  approach  immediately  the 
local  authorities  in  all  important  towns  and  to  invite  them  to 
start  at  once  schemes  for  organising  a  supply  of  clerical  workers, 
and  for  fitting  them,  so  far  as  can  be  done  in  the  time  available, 
by  eniergency  ciasses  to  supply  the  places  of  the  men  who  will 
have  gone. 

The  CDunoil  desire  also  to  bring  to  the  notice  of  the  electrical 
industry  that  at  a  conference  held  at  the  Home  Office,  Lord  Derby 
laid  special  stress  on  the  desirability  of  giving  preference,  wherever 
possible,  to  women  relatives  of  enlisted  men. 

In  the  interests  of  recrniting,  it  is  highly  important  that  the 
places  of  enlisted  men  should  be  kept  open  for  them.  This  ia  an 
honourable  rule,  and,  so  far  as  the  Council  are  aware,  a  practically 
universal  one  in  the  branches  of  employment  here  referred  to.  No 
less  desirable  is  it  that  the  employment  of  substitutes  for  enlisted 
men  should  be  known  to  be  and  declared  to  be  temporary,  and  for 
the  period  of  the  war  only. 

Under  the  circumstances,  the  Council  wish  to  impress  upon 
employers  the  importance  of  considering  at  once  how  their 
arrangements  can  best  be  remodelled  as  their  present  men  are 
called  up.  and  what  number  and  class  of  women  or  other  sub- 
stitutes they  will  require. 

Lastly,  as  regards  the  question  of  the  exemption  from  military 
service  of  men  regarded  by  the  employer  as  indispensable  for  carry- 
ing on  his  business,  the  Council  are  informed  that  the  arrangements 
on  this  point  are  under  consideration. 

Charles  P.  Sparks,  I'irsitlfiit. 

Xoveniber9tli,  11'15. 


Institution  of  Civil  Engineers.— 'I'uesday,  November  liith.  At6.."i0  p,m  At 
Great  iloorKc  Sireci,  H  w.  Paper  on  "  The  PuDj»bTripleC»n»l  System," 
by  Sir  John  Ucnton,  K.C.I. K. 

Notliniiham  Society  of  Engineers.— Wodnesday,  November  I7th.  At 
7.80  p.m.  A«  thn  Welbeck  Hotel,  Milton  Struel.  Paper  on  "  The  Lay- 
out and  the  l>|ui|imcnt  of  Enulncering  Works,  '  by  Mr.  F.  A.  Qarrott. 


Inslitution  of  Kieclricnl  Engineers.— Thuiwlnv.  Novcimborlsth.  At  H  p.m. 
Al  Victoria  Umbnnkiiicnl,  W.O.     Inaugural  Address  l.y  llio  Prnlldont. 

Mancheslcr  Local  Section.— Tui»day,  November  llilh.    At  7.80  ii.ni. 
At  Ihi  Engineers'  Club.    Ohniriiian's  Addri'hi. 

UnlverBlty  College.  London,  li'rlday,  November  lllth.  At  n  p.m.  Third 
Lnoiuro  on  "lOleclrlo  lloating  and  Electric  Furoaoes,"  Ujr  Prof.  J.  A. 
Fleming,  F.R.B. 

Institution  of  Mochanicol  Engineers. -Friday.  Novombor  I9ih.  At  R  p.m. 
At  rtfjroy'a  Oalo  H.W.  Papern  im  "The  Chemlral  and  Mi'ohanlcal  Kola- 
ti  ins  of  Iron.  Milybdonum,  and  c:arl>on, "  hv  Prof.  J.  O.  Arnold,  F.R.S  ,  and 
T'rnI  A.  A  Rnal,  and  "  The  Causfl  and  KUtctof  'Uhoal  Lines  '  in  Large 
h.eel  Forgiogs."  by  Prol.  J.  O.  Arnold,  K.R  8. 

Greenock  Electrical  Society.— Saturday,  November  aOth.  Visit  lo  the 
Ulavgow  Hi  wage  Works  at  Ulilcldhall. 


M0TX8. 


Aiiierica  iiiid  Tradr   aJter   tUv    Mar.— It  is  stated 

that  thi'  American  Congrci's  will  in  the  coming  Session  be  asked  t« 
pass  legislation  rendering  it  unlawful  for  foreign  manofaoturem 
to  sell  their  goods  in  the  I'nitcd  States  below  the  oo«t  of 
l<roduction. 

Kemote  Control  of  Marine  Knu'ines.— According  to 

the  Shiiiftinn  Ga:fttf,  it  is  reported  that  Dr.  K.  Ito,  manager  of  the 
Mitsu  Bishi  engine  works  at  Nagasaki,  haa  invented  and  reoently 
demonstrated  the  working  of  an  apparatus  whioh  enables  the 
navigator  on  the  bridge  of  a  steamship  to  start,  stop,  and  regalate 
the  main  engines  at  will,  without  the  intervention  of  human 
agency  in  the  engine-room.  The  apparatus  is  worked  by  eleo- 
trioity,  and  can  easily  be  dicconneoted  if  it  it  deeired  to  oontiol 
the  engines  in  the  ordinary  way. 
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A  Co-operative  Society  Electric  lorry. —  We  illus- 
trate herewith  a  30-cwt.  eleotrio  lorry  recently  supplied  by  Messrs. 
Drake  .t  Gorham,  Ltd.,  of  47,  Spring  Gardens,  Manchester,  to  the 
Blackpool  Industrial  Co-operative  Society.  The  lorry  is  built  on 
an  Eiison  accumulator  model  "G.  M."  chassis,  and  equipped  with 
an  Edison  battery  capable  of  propelling  the  car  for  about  ."lO  miles 
on  one  charge,  the  vehicle  being  rated  to  travel  fully  loaded  at  1 1 
miles  an  hour,  although  in  practice  the  average  speed  has  been 


^jMHSIMC'  ',/J^Hii 
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found  to  be  well  np  to  the  legal  limit  of  12  miles  an  houT.  The 
constructive  details  of  this  type  of  vehicle  have  been  often  referred 
to  in  our  pages  ;  in  this  particular  case  charging  of  the  battery  is 
effected  from  the  Society's  own  gas-electric  plant  at  its  dfpot. 
Tlie  Slui'kjiool  Co-oppratire  Pioneer,  in  refering  to  this  matter, 
expresses  appreciation  of  the  great  simplicity  of  operation  of  the 
new  vehicle  as  compared  with  the  petrol-driven  machine,  and  con- 
gratulates the  members  of  the  society  on  an  acquisition  which 
bids  fair  to  save  them  money. 

ForeiS'ii  Trade. — Figures  foe  October. — The  fol- 
lowing are  the  electrical  and  machinery  figures  given  in  the  oflScial 
returns  for  October  : — 

Impobts. 
Electrical     goods        Month  Jne, 

and    apparatus,  of  or 

excluding    ma-        Octoher.  dec. 

chinery  and  un-  £  £ 

insulated  wire  S6,7ri'.)     +      26,789 

Machinery  ...       .•.20,982     -f      8.5,4(i6 

Exports. 
Electrical  goods 
and  apparatus, 
excluding  ma- 
chinery and  un- 
insulated wire  245,840 
Machinery          ...     1,503,980 


Ten 

months, 

1915. 

£ 

852,897 

7,394,372 


Inc. 

or 

dec, 

£ 

-     236,29:. 

-1-1,651,583 


-)-       32,84.'^     2,516.107   -        81,280 
-    528,75S  16,115,334  -12,023,970 


Fatalities. — South  Shields. — At  South  Shields,  on 
November  2nd,  an  inquest  was  held  upon  the  body  of  Hiratio 
Smith  (31),  electric  welder,  who  was  fatally  injured  onO^itober  25th 
while  following  his  employment  with  the  North-East  Coast  Weld- 
ing Co.  George  Rounding  stated  that  on  the  date  named  he  and 
deceased  were  welding  boilers  in  the  ss.  Ilunlerfielil,  lying  in 
Messrs.  Brigham  &  Cowan's  dry  dock.  They  were  using  a  port- 
able generator  which  was  at  the  side  of  the  dock,  the  current  being 
obtained  from  a  trolley  which  worked  a  travelling  crane.  The 
current  failed,  and  on  going  ashore  they  found  the  generator  was 
not  running.  Deceased  went  forward  to  try  it,  but  in  doing  so 
slipped  from  a  rail  on  which  he  was  standing  into  a  pool  of  water, 
and  then  fell  against  the  machine.  Witness  caught  hold  of  his 
clothes  and  pulled  him  away.  He  was  still  alive  but  nnoonsoious, 
and  there  was  a  burn  on  his  neck.  Artificial  respiration  was  tried 
for  an  hour  and  a  half  without  avail.  Witness  thought  deceased 
received  an  electric  shook  before  falling  against  the  machine. 
William  E.  Groves,  electrician  in  charge  of  the  machinery,  said 
that  two  men  who  went  to  assist  deceased  received  shocks  by 
standing  on  the  rails.  After  the  accident  witness  examined  the 
cable  and  found  a  flaw  in  it,  probably  caused  by  contact  with  a 
hard  substance.  The  cable  passed  over  a  pile  of  scrap  chains,  and 
he  thought  that  the  chains  and  the  pool  of  water  in  which  they 
were  lying  had  become  charged  with  electricity.  Deceased  had 
r.'ceived  a  shook  when  he  slipped  into  the  water  and  another 
when  he  fell  against  the  generator.  Replying  to  Mr. 
W.  B.  Lauder,  H.M.  Inspector  of  Factories,  witness  agreed  that 
at  such  places  as  the  one  where  the  accident  occurred  au  armoured 
cable  would  be  safer  than  one  with  the  ordinary  rubber  cover- 
ing. The  jury  returned  a  verdict  of  "  Daath  from  syncope,  follow- 
ing an  electric  shock  accidentally  received,"  and  recommended  that 
cables  should  be  more  thoroughly  protected  at  such  places. 

Hackney. — At  the  Hackney  Coroner's  C-.urt  on  Saturday  last,  an 
inquest  was  held  on  the  death  of  W.  W.  H.  Gardiner,  aged  28,  of 
Cobden  Road,  Leytonstone,  a  telegraph  wireman  employed  by  the 
G.P.O.,  who  died  from  injuries  received  owing  to  the  collapse  of  a 
teleg'aoh  pole  in  the  garden  at  the  rear  of  a  house  in  Mortimer 
Road,  Kingsland,  while  at  work  removing  wires. 

W.  Jones,  iforeman  wireman,  said  that  the  pole  broke  off  just 


below  the  ground  line.  It  measured  40  in.  in  oircnmferenoe  where 
it  broke.  He  had  previously  tried  the  post,  and  it  appeared  to  be 
sound.     The  test  was  a  hammer. 

The  lower  section  of  the  pole  was  produced  in  court,  and 
appeared  to  be  completely  rotten. 

C.  E.  Tattersall,  sectional  engineer  in  the  G.P.O.,  stated  that  the 
pole  was  issued  in  1902,  and  was  probably  erected  12  or  18  months 
later.     The  life  of  such  poles  was  anything  from  12  to  15  years. 

The  jury  returned  a  verdict  of  "  Accidental  death,"  and  added 
that  in  their  opinion  the  examination  of  the  pole  before  the  man 
ascended  it  was  hardly  sufficient. 

Gateshead. — A  lad  who  climbed  a  lamp-post  to  extinguish  an 
electric  lamp  when  he  heard  that  Z-ppelins  were  coming  touched 
a  live  wire  and  was  killed. 

Apiiointiiieiits    Vacant.  — Temporary   shift   engineers 

(£2),  for  Reading  Corporation  tramways  ;  switchboard  attendants 
(30S.-408.),  for  Salford  eLctricity  d.  partment  ;  switub board 
attendant  (278.),  for  Wakefield  electricity  department;  assistant 
shift  engineer  (42s.)  and  switchboard  attendant  (36«.)  for  the 
Battersea  li.C.  electricity  depar  ment.  Particulars  are  given  in 
our  advertisement  pages  to-daj. 

Volunteer  ^'otes.— Engineerlnt,  Lnstitutions'  Volun- 

TBEB  Training  Corps.— Headquarters  .  Chester  House,  Eocleston 
Place,  S.W.  Orders  for  week  commencing  November  loth,  1915, 
by  Lieut.-Col.  C.  B.  Clay,  'V.D.,  Commanding  .— 

Drills,  6.25  to  7.25  ;  7  25  to  8.25. 

Monday,  November  15th.— Sections  I  and  2,  Technical ;  Sections 
3  and  4,  Squad  or  Working  Party. 

Recruits  and  Signalling  Section. 

Timday,  November  16th.— School  of  Arms  with  Architects 
Corps,  (1  to  8  p.m. 

Thursday,  November  18th.— Sections  3  and  4,  SignaUing  Section, 

Shooting.  ,       „,.,„!• 

Fridaii.  November  19th.— Sections  3  and  4,  Technical  ;  Sections 
1  and  2,  Squad  or  Working  Party. 
""Signalling  Section  and  Recruits. 
~  Saturdmi,  Novf  mbcr  20th.— Uniform  Parade,  3  p.m. 

Sections'  for  Technical  Parade  at  Headquarters.  London  Elec- 
trical Engineers,  46,  Regency  Street.  Sections  for  Shooting  Parade 
at  the  Miniature  Ranges.  Unless  otherwise  ordered,  all  Parades  at 
Chester  House.  . 

In  future,  and  until  further  orders.  Sections  1  and  2  will  always 
Parade  on  Mondays  for  Technical,  and  on  Fridays  for  Squad  Drill, 
and  Sections  3  and  4  will  always  Parade  on  Mondays  for  Squad 
Drill  and  Fridays  for  Technical,  but  Sections  1  and  2  and  3  and  4 
will  'alternate  weekly  for  Shooting  on  Thursdays.  Signalling 
Section  will  Shoot  on  the  same  davs  as  Sections  1  and  2. 
E.  G.  Fleming, 
Company  Commander  and  Acting  Adjutant. 

3rd  Batt  (Old  Bots)  Central  Londok  Regiment  CVolun- 
TBEBS).— Battalion  Orders  by  Colonel  S.  G.  Grant  (Officer  Com- 
manding), Thursday,  November  11th,  1915  :— 

Week-end  Para(/fts-.— Saturday.— The  Battalion  wiU  parade  at 
Baker  Street  Station  at  2.30  p.m.,  and  proceed  by  train  to  Kilbnrn 
Station,  where  they  will  detrain  and  proceed  by  march  route  to 
Wembley  Camp.  There  will  be  Night  Operations  from  5.15  p.m. 
till  about  6.30  p.m.  The  Quartermaster  will  arrange  for  teas  to  be 
served  punctually  at  4.30  p.m. 

Sunday.— The  Battalion  wUl  parade  at  the  Low  Level  entrance, 
Liverpool  Street  Station,  at  8.55  a.m.,  and  proceed  by  train  for 
Entrenching  duties,  returning  to  Liverpool  Street  about  6  p.m. 

The  Quartermaster  will  make  arrangements  for  Lunch. 

Musketry.— SatvLida.?  13th  inst.,  and  Tuesday,  16th  inst.- Acton, 
at  2  p.m.  punctually. 

Bisley- Saturday.  13th  inst..  as  usual. 

Sunday,  14th  inst.  There  will  be  Targets  for  500  yards 
and  600  yards  all  day.  Members  who  have  already  sent  in  their 
names,  should  report  themselves  to  Sergeant  Cotter,  at  9.45  a.m., 
at  the  barrier  of  No.  9  Platform,  Waterloo  Station. 

A.  6.  JoiNEB,   Major  and  Adjutant,  O.B.C. 

Railway  Sliuntinff  Enffine  Telegraph.— An  improve- 
ment in  the  means  of  communication  between  the  shunters  and  the 
engine  drivers  has  recently  been  tried  on  the  shunting  spur  on  the 
Great  Western  Railway,  at  Southall  West  .Junction.  In  effect, 
the  arrangement  is  a  shunting  telegraph  between  the  neck  of  the 
spur  and  an  engine  on  the  spur,  much  after  the  fashion  of  a  ship's 
telegraph  between  the  captain's  bridge  and  the  engine-room.  The 
transmitting  instrument,  situated  at  the  neck  of  the  spur,  is 
electrically  connected  to  two  conductor  rails  fixed  parallel  to  the 
running  rails  along  the  shunting  spur.  By  means  of  the  indicating 
instrument,  the  shunters  are  able  to  transmit  six  different  signals 
to  the  engine  driver,  viz.,  "  Go  ahead,"  "  Back,"  "  Stop,"  "  Steady,' 
"  Ease  up,"  and  "  Back  smart."  The  receiving  instrument  is  fixed 
in  the  c»b  of  the  engine,  corresponding  signals  appearing  in  front 
of  the  driver  in  the  form  of  illuminated  indications,  which  remain 
exhibited  as  long  as  desired  by  the  shunters.  A  bell  also  sounds  in 
the  cab  of  the  engine  at  the  instant  any  signal  is  given  or  one 
ceases  to  be  shown.  The  engine  driver  has,  therefore,  a  constant 
visual  indication  of  the  shunter's  requirements,  and,  in  addition, 
has  his  attention  caUed  by  a  bell  each  time  a  change  is  made  in 
the  indication.  To  enable  the  signals  transmitted  by  the  shunter 
to  be  received  in  the  cab  of  the  engine,  three  shoes  are  fixed  on  the 
latter.  Of  these,  only  two  make  contact  with  the  conductor  rails 
at  one  time,  the  other  only  coming  into  operation  when  the  engine 
is  turned  in  the  opposite  direction.  We  understand  that  the 
arrangement  has  been  found  particularly  useful  in  foggy  weather, 
and  that  consequently  its  adoption  in  other  shunting  yards  of  the 
G.W.R.  may  be  expected  in  the  near  future. 
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Institution    and    Lecture    \otes. —  The    Riintoen 

Society. — In  hie  presidential  address  from  the  chair  of  the 
EoNTGEN  Society  on  November  2nd,  the  new  president,  Mr.  J.  H. 
Gardiner,  F.C.S.,  dealt  chiefly  with  the  historical  side  of  modern 
investicration  in  physics  and  chemistry.  SummariBin?  progress  so 
far  as  X-rays  were  concerned,  he  said  that  the  little  Crookes  tube 
of  20  years  ago,  a  laboratory-made  scientific  curiosity,  had  errown 
into  the  magnificent  piece  of  apparatus  which  was  known  as  the 
modern  X-ray  tube,  an  apparatus  which  with  moderate  care  was 
practically  indestructible,  and  through  which  could  be  passed  with 
perfect  safety  100  times  the  current  that  would  utterly  ruin  the 
small  one.  The  induction  coil,  except  in  a  few  instances  a  fragile 
machine  rarely  seen  and  still  more  rarely  used,  had  given  place  to 
the  modern  high-tension  transformer  with  its  flaming  torrent  of 
sparks.  The  early  radiographs  of  the  hand,  taken  with  great 
difficulty  by  four  minutes'  exposure,  had  given  place  to  the  magni- 
ficent radiograph  of  a  thorax  taken  by  a  single  flash,  with  a  pro- 
bable duration  of  1/ 100th  of  a  second.  The  X-ray,  no  longer  an 
unknown  form  of  energy  connected  with  a  series  of  more  or  less 
hazardous  speculations,  had  fallen  into  place  at  the  end  of  the 
series  of  electromagnetic  vibrations,  and  the  lengths  of  the 
waves  had  been  measured  and  tabulated.  The  question  of  pro- 
tection of  X-ray  operators  from  the  harmful  eflfects  of  the  rays 
was  a  matter  now  being  considered  by  the  Society.  There  were 
such  things  as  late  X-ray  reactions,  occurring  long  after  the 
use  or  application  of  the  rays  had  been  stopped,  and  it  was  evident 
that  no  one  as  yet  knew  all  about  the  effects  which  X-rays  pro- 
duced. At  the  present  time.  X-ray  installations  were  multiplying 
rapidly,  and  the  work  had  of  nec^fsity  to  be  done  by  those  whose 
past  experience  was  slight  or  was  lacking  altogether.  In  view  of 
the  perious  results  that  might  follow  unless  due  care  were  taken, 
the  President  announced  that  the  Council  had,  in  the  name  of  the 
Society,  devifed  a  set  of  suggestions  for  the  protection  of  X-ray 
workers,  and  these  wonld  be  supplied  to  all  members  and  to  as 
many  public  institutions  as  possible. 

Institution  of  Civil  Engineers  of  Irelaud.— Mr.  Mark 
Ruddle,  city  electrical  engineer,  Dublin,  the  newly-elected  Presi- 
dent of  the  Institution,  delivered  his  inaugural  address  at  Dublin 
last  week,  dealing  in  a  comprehensive  manner  with  some  of  the 
great  issues — commercial,  financial  and  industrial — involved  in  the 
war.  He  said  it  was  probable  that  after  the  war  there  would  be 
an  exceptional  demand  for  well-trained  engineers  in  the  reorgan- 
isation that  would  come  with  the  industrial  revival.  The  mind  of 
the  country  was  ready  to  receive  new  ideas,  and  to  consider  them 
without  the  tendency  to  prejudice  that  had  fettered  progress  in 
times  of  peace.  It  rested  with  the  members  to  develop  the  usefulness 
of  the  Institution,  so  that  the  benefits  of  its  membership  wonld  be 
regarded  as  desirable  bv  the  engineering  profession  in  Ireland,  Mr. 
Ruddle  remarked  that  this  was  the  first  occasion  in  the  long 
history  of  the  Institution  that  a  member  of  the  Electrical  Section 
had  oceopied  the  chair. 

Northampton  Engineering  College  Engineering  Society.— 
The  arrangements  for  this  session  are  not  yet  completed,  but  the 
Society  will  be  carried  on,  as  far  as  is  possible,  on  the  same  lines  as 
in  previous  years.  The  number  of  members  of  the  Northampton 
Polytechnic  Institute  serving  with  the  Forces  is  approximately  350 : 
this  nnmber  includes  day  students,  evening  students  and  members. 
Unirersity  College,  London. —  Mr.  A.  H.  Barker,  B.Sc, 
Lecturer  in  Heating  and  \entilating  Engineering  at  University 
College,  will  give  a  lecture  on  "The  Methods  of  Evaluation  of 
Standard  Coefficients  in  Heating  Engineering,"  in  the  Physiology 
Theatre  at  University  College,  on  Tuesday,  November  2.Srd,  at 
7  p.m.  This  lecture  will  be  open  to  the  public  without  ticket,  and 
is  especially  intended  for  engineers  and  others  concerned  in 
practical  work  in  heating  and  ventilating. 

Institntion  of  Electrical  Engineers.— At  the  opening  meet- 
ing of  the  Scottish  Local  SErriON,  on  Tuesday  last,  the  new 
chairman,  Mr.  David  A.  Starr,  delivered  his  inaugural  address,  the 
subject  being  "The  Relation  of  the  Electrical  Industry  to  the  War." 
At  the  ordinary  meeting  of  the  Institution  next  Thursday, 
November  18th,  a  valuable  collection  of  papers  of  Michael  Faraday 
will  be  presented  to  the  Institution  on  trust  by  Mr.  D.  .1.  Blaikley, 
who  is  the  husband  of  the  last  surviving  niece  of  Faraday. 

Mr.  P.  V.  Hunter,  chairman  of  the  Nbwcasti.i;-on-Tynr  Local 
SiocTlON,  on  Monday  delivered  his  inaugural  address,  the  subject 
being  power  station  switchgenr. 

Electrical  Association  of  Australia.— At  the  meeting  of  the 
VlCTOBiAN  Section  on  July  l,">tb,  a  paper  on  "  Electric  Tiamway 
Construction"  was  read  by  Mr.  F.  A,  McCarty ;  and  at 
the  meeting  on  September  23rd,  Mr,  Douglas  Little  read  a  paper 
on  "Overhead  High-tension  Transmission  Mains." 

A  lecture  on  'Electrical  Machinery"  was  given  by  Dr  G.  W. 
Worrall  to  the  Preston  Mill  Managers'  Association  on  November  .'ith 
The  lecturer  dealt  with  various  ilefects  in  the  construction  of 
electrical  machinery,  and  said  these  could  be  avoided  by  examina- 
tion during  construction  by  an  expert  acijuainted  with  the  con- 
ditions prevailing  in  the  works  which  the  machine  was  intended 
for.  Dr.  Worrall  explaine<i  the  great  increase  of  efficiency  and 
riulpiit  brought  about  by  electric  driving. 

Electric  lleatiu":  and  Electric  Eurnaces. — Con- 
tinuing his  lectures  at  University  College  last  Friday,  Prof. 
Fleming  pointed  out  the  advantages  of  dialing  with  the  flow  of 
heat  through  bodies  in  terms  of  resistance  rather  than  conduc- 
tivity, on  the  principle  devised  by  Carl  Hering,  and  showed  how 
the  usual  conductivity  constants  could  bo  utilised  to  obtain  what 
could  be  called  "ihcrmal  ohms."  The  construction  of  the  inte- 
grating bolometer  was  then  described  a  sheet  of  platinum  is 
sandwiched  between  sheets  of  silver,  tn  ciiabii'  Ihr  whole  In  be 
rolled  out  very  thin  ;  the  silver  is  then  dissolved  off  the  platinum, 


and  the  latter  is  slit  so  as  to  form  a  grating,  and  is  coated  with 
platinum  black  by  electrolysis,  the  result  bfling  the  most  sensitive 
device  known  for  measuring  radiant  heat.  The  bolometer  is  cali- 
brated by  insertiiisr  it  inside  a  globe  of  copper,  which  is  kept  at 
(j°t'..  whilst  a  concentric  sphere  inside  it  is  kept  at  1°  C,  and 
the  intervening  space  is  exhausted  of  air.  The  path  of  the 
heat  rays  within  the  globe  is  therefore  radial,  and  their 
intensity  being  known,  the  bolometer  can  be  calibrated.  Prof. 
Fleming  explained  the  use  of  the  bolometer  for  exploring  the 
spectrum,  and  proceeded  to  demonstrate  the  use  of  the  Fcry 
radiation  pyrometer,  for  measuring  temperatures  that  were  too  high 
to  allow  thermoelectric  or  resistance  thermometers  to  be  inserted 
into  the  furnace.  The  importance  of  securing  true  "  black  body  " 
ccnditions  was  emphasised  ;  otherwise,  the  temperature  wonld 
always  be  under-estimated. 

Turning  to  the  theories  of  heat  an!  electricity,  the  lecturer 
remarked  that  although  the  atom  was  something  like  10"*'  cm.  in 
diameter  the  electron  was  about  100,000  times  smaller,  or 
somewhat  in  the  ratio  of  a  pin's  head  to  the  dome  of  St.  Paul's. 
(>a  the  electron  theory,  the  electrons  in  copper  were  supposed 
to  be  about  as  numerous  as  the  atoms,  and  the  electric  current 
consisted  in  a  drift  of  electrons  under  the  influence  of  an 
electromotive  force.  Thermal  energy  was  due  to  the  motion 
of  the  eleatrons,  not  the  atoms,  and  as  the  energy  of  moving 
bodies  was  proportional  to  the  square  of  their  velocity,  it  could  be 
shown  that  the  energy  developed  by  an  electric  current  should  be 
proportional  to  the  square  of  the  current  strength,  as  in  fact  it 
was.  But  the  resistance  of  pure  metals,  decreasing  with  tempera- 
ture, appeared  to  become  zero  at  the  absolute  z?ro  of  temperature, 
and,  in  the  case  of  lead.  Prof.  Kamerlingh  Onues,  reducing  the 
temperature  with  the  aid  of  boiling  helium  to  within  i°  C.  of  the 
absolute  zero,  found  that  its  resistance  actually  became  infini- 
tesimal. This  observation  compelled  a  revision  of  the  theory  of 
conduction  of  electricity  through  metals,  and  Sir  J.  J.  Thomson  in 
August  last  propounded  a  new  hypothesis  to  suit  the  facts.  He 
assumed  that  the  molecules  of  matter  were  electrically  polarised 
like  elementary  magnets,  and  that  the  current  was  due  to  the 
arrangement  of  the  molecules.  This  theory  reconciled  most  of  the 
phenomena  of  heat  and  electricity,  and  explained  the  anomalous 
behaviour  of  alloys,  whose  resistance  did  not  tend  towards  the 
absolute  zero  as  the  temperature  was  lowered. 

The  third  lecture  will  be  given  on  November  19th. 

Steel  Wire  for  Russia  :  An  I  roent  Inquiry. — As  we 

go  to  press  a  letter  reaches  us  from  a  correspondent  in  Russia,  who 
urgently  requires  large  quantities  of  tin-plated  steel  wire  of  '23, 
'3  and  '35  mm.  diameter.  He  needs  about  60,000  kilograms 
monthly,  and  wishes  all  the  British  factories  turning  out  snch 
wire  to  quote  him  lowest  prices  as  speedily  as  possible,  and  give 
particulars  as  to  earliest  date  of  delivery.  He  wishes  to  have  the 
information  by  cable.  The  wire  required  should  have  a  breaking 
stress  of  250  kilograms  per  fquare  mm.  If,  however,  the  manu- 
facture of  such  tough  wire  is  impossible  or  difficult  at  the  present 
time,  he  would  ao;ept  it  with  a  lower  tensile  strength,  but  in  no 
case  must  it  be  below  120 — 150  kUograms  per  fquare  mm.  He 
suggests  that  if  necessary  the  order  could  be  divided  among  several 
factories.  He  also  asks  for  catalogues,  price  lists,  i:c.,  giving 
particulars  of  various  machines  necessary  for  the  productien  of 
copper  wire  and  cables.  Communications  should  be  addressed  to 
S.  S.  Mogipevcev,  Moscow,  B.  Bronnaia,  Lom  No.  7. 


OUR    PERSONAL    COLUMN. 

Th^  Editors  invitfi  electrical  engineerg,  whether  co^nnected  with  th* 
technical  or  the  commercial  side  of  the  profession  and  industry 
also  electric  tramway  and  railway  oficials,  to  keep  readers  of  ths 
Electrical  Review  posted  as  to  their  morements. 


Central   Station   Officials. — Mr.    1'.   K.   Rich.xrdson, 

st;itiim  ^uiH'iiiiUMulcnt  to  the  Maryleliouo  olectricity  depart- 
iiiont,  has  boeii  j,;raiito(l  three  months'  leave  of  absence,  owinji 
to  illness. 

Mr.  0.  \V.  Salt.  .\.M,I.E,E..  borough  eleetrical  engineer, 
'I'orqiiay,  bas  joined  the  London  Eleetrieal  Engineers  (R.E.) 
lor  the  period  of  tlie  war.  Biisine«5  eorrespomlenee  may  be 
sent  to  Mr.  .1,  M,  Koenan,  who  will  take  ebarge  of  (he  elec- 
tricity department  in  bis  absence.  Poi-sonal  l<'tters  may  be 
s<'nt  t<i  Mr,  (',  W.  Salt,  Glenside,  Teignmoiitli  l!<iad.  Torquay. 
tor  forwarding. 

Tramway  Officials. — Tlic  Gencnil  Manayer  of  the 
tiainuaxs  ;il  West  Har(li|M.Ki!  having  joined  llie  I'oioe.s,  the 
'!'(  ,  lia.^  pliiceil  llie  woiking  of  tbe  system  un<l(r  the  superin- 
IriKJriKr  of  llii'  l',le<triral  Engineer  anil  tin-  Horoiiyli  )-".ngmeer. 

(iencrnl. — Mr.  K.  J.  Ukuhkki  is  leaving-  tlic  measur- 
ing in.strinijent  <lepar(ineiil  of  Me.ssrs,  Siemen,s  Hros.  &  Co.. 
Ltd,,  at  the  eml  of  November,  in  order  to  take  up  a  position 
on  the  .stall  of  tbo  Uritisli  Westinglioiiso  I'.li'itne  &  Mann- 
tacturing  Co  ,  Ltd.,  at  TrnlToiiil   Park.   M«)icbe;-ter. 

Tho  marriage  took  plaeo  at  the  Parish  Cburcb.  Portobeilo, 
I'.ilinburgh.  on  October  '2Sth.  of  Mr.  \V\r.  Wood,  eleetrieal  anil 
l<-legrapli  .-tiiiKMintendent  of  tbe  Xortli  liritisb  Kjiihvay,  and 
Miss  Liuy  Laidiaw,  (laughter  of  Mr,  .lolni  Laidlaw,  of  Porto- 
Ivello.  'I'be  pre-si-nts  inehided  a  silver  rose  l)owl  from  tbe 
eliief  oflieials  of  the  railway  company,  a,  .silver  Queen  .\nne 
t<>a  .service  from  tbe  elpetricai  nnfl  telejiranh  stjiff,  and  .1  rn«(< 
of  table  silver  from  the  railway  eleetrieal  engineers  of  ICng- 
l.nn.l    iiM.l    Seotlaiul, 
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Couucillor  Aluekt  Giieen,  who  is  tho  new  Mayor  of  Derby, 
is  associated  with  the  business  of  Mr.  B.  G.  Hodges,  electric 
wire  iiiauulac-turer,  of  Derby,  and  with  that  of  Messrs.  T.  H. 
Moon  &  Co.,  Ltd.,  electric  wuc  mauufactiirers,  of  London. 

In  the  London  Ga.-.cttc  fur  Noveniher  5th  tho  following 
appears: — Territorial  l''orce. — Koyal  Garrison  Artillery,  Tyne 
Lk'ctrical  Euyincers.  The  uudennoutioued  Second-Lieu- 
tcnants  to  be  Temporai'y  Lieutenants: — Win.  A.  Souter;  J. 
l'\  S.  Hunter;  A.  B.  Williamson;  J.  H.  Abbott;  H.  O.  Rojjer- 
>nn:  H.  Sherlwk;  C.  F.  Scott;  E.  IL  Gibbon;  D.  Mvles;  and 
[•'.   H.  C.  Sutthery. 

Mr.  WiLLUH  ii.  Smith,  who  ha'.s  been  cunnectcd  with 
.Mtssrs.  Simplex  Coaduits,  Ltd.,  for  a  good  number  of  years, 
ha.s  be<^n  appointed  as  manager  tu  that  comnany  for  Liverpool 
district  ami  Ireland. 

The  Gln.sijow  T.O.  has  appointed  Bailie  .'Vi.ston  convener 
III  the  Tramway  C<>nimittee,  with  e\-Bailic  W.  M.  MoNT- 
i,oMi:uY  vice-conveuer,  and  Bailie  Hannay  as  convener  of  the 
f'.lectricity  Committee,  with  ex-Bailie  P.  S.  Stewart  as  vice- 
conveuer. 

Mr.  J.  M.  R^LPH.  chief  of  the  testing  depai-tment  at  the 
works  of  tho  British  Thomson-Houston  Co.,  Ltd.,  is  leaving 
England  for  the  benefit  of  his  health. 

Mr.  ITcGHES  HowELLs,  who  was  in  charge  of  the  electrical 
plant  of  the  Powell-Duft'iyn  Co.,  Lt<l.,  at  Bargoed,  has  pro- 
ceeded to  the  front  for  service  with  the  Royal  Plying  Corps. 
Mr.  Benjamin  G.  Lammb,  the  chief  engineer  to  the  -Westing- 
house  Electric  &  Manufacturing  Co.,  Ltd.,  Pitt,sburg,  has 
lecently  been  appointed  a  member  of  the  Naval  .\dvisory 
Board,  U.S.A.  Mr.  Lamme  entere<l  the  employment  of  the 
.\merican  Westinghouse  Co.  in  1889,  where  for  a  period  he 
occupied  a  ix)st  in  the  testing  department;  soon  afterwards 
he  took  up  design  work,  which  he  has  since  followed  con- 
tinuously. The  .American  company  apix>inted  Mr.  liamme  to 
be  a.ssi.stant  chief  engineer  in  19CH1,  and  ho  succeeded  to  his 
present  otiice  in  1903.  In  the  development  of  alternating-cur- 
rent apparatus,  including  induction  motors,  jxilyphas*;  genera- 
tors, rotary  converters,  and  single-phase  railway  apparatus. 
Mr.  Lamme  has  been  in  the  front  rank.  He  also  performed 
pioneer  work  in  the  development  (if  the  first  direct-current 
apparatus  lor  railway  lighting  and  power  work.  Among  the 
M.ore  prominent  installations  with  which  Mr.  Lamme  has 
l)fen  identified  may  be  mentioned  the  famous  o,(IUO-H.i'. 
revolving  field  Niagara,  Falls  generators  installed  in  1895 ;  the 
Kiugle-phase  motor  and  generator  equipment  for  the  New 
York,  New  Haven  and  Hartford  railroad;  the  Philadelphia- 
Paoli  electrification  of  the  Pennsylvania  railroad,  together 
with  many  other  important  installations. 

Councillor  F.  A.  Wardlow,  deputy  chau'man  of  the  Sheffield 
City  Council  Electricity  Committee,  and  a  director  of  Messrs. 
Edgar  Allen  &  Co.,  steel  manufactm-ers,  has  been  elected  Lord 
Mayor  of  Sheffield. 

Mb.  p.  B.  Smith,  who  has  for  more  than  three  years  been 
the  outdoor  representative  of  Messrs.  Home  &  Rowland,  elec- 
trical engineers,  Charlton,  London,  S.E.,  has  enlisted  in  the 
Royal  Flying  Corps. 

Roll  of  Honour. — Private  J.xmes  Russell,  of  the  7th 
Battalion  Lancashire  FusiUers,  formerly  employed  at  the 
British  W'estinghouse  Works,  TrafCord  Park,  has  been  suffer- 
ing from  malarial  fever,  contracted  at  the  Dardanelles,  and 
is  now  on  leave. 

Private  S.  White,  of  the  8th  Battalion  Lancashire  Fusiliers, 
who  has  died  at  the  Dardanelles,  aged  19  years,  was  formerly 
employed  at  the  General  Electric  Works,  at  Salford, 

Sapper  Geo.  Withington,  of  the  Royal  Engineers,  who  has 
been  killed  in  action,  was  prior  to  the  war  engaged  with 
Messrs.  Brook,  Hirst  &  Co.,  electrical  engineers,  of  North- 
gate,  Chester. 

Pte.  J.  Crane,  of  the  2nd  Border  Regiment,  who  was  en- 
gaged with  Messrs.  Browett,  Lindley  &  Co.,  enfjineers.  of 
Patricroft,  has  been  recommended  for  the  Distinguished  Con- 
<luct  Medal  for  conspicuous  bravery  on  the  battlefield  on  July 
'25th.  Under  heavy  shell  fire,  he  rescued  a'  number  of  men 
who  had  been  buried  in  a  trench. 

Pte.  Sidney  Geo.  Stone,  of  the  2nd  Worcestershire  Regi- 
ment, who  died  from  wounds  received  in  action  in  France, 
was  prior  to  the  outbreak  of  war  engaged  with  the  British 
Thomson-PIouston  Co.,  Ltd.,  of  Rugby. 

{'orpl.  P.  W.  Green,  of  the  8th  Berkshire  Regiment,  who 
was  on  the  staff  of  the  Picading  Electric  Supply  Co.,  Ltd.,  has 
been  killed  in  action  in  France. 

Pte.  Wm.  Worrall,  of  the  1/Cth  Staffordshire  Regiment, 
who  was  until  his  enlistment  at  the  outbreak  of  war  with 
Messrs.  Siemens,  of  Stafford,  has  died  from  wounds  receive<1 
in  action  in  France. 

Obituary. — Mr.  W.  Alfred  Rest.arick. — The  death 

is  announced  of  Mr.  Wm.  Alfred  Restarick,  assistant  electrical 
overseer  at  Bu'kenhead  Dockyard,  and  previously  for  3G  years 
on  the  electrical  staff  at  Chatham  Dockyard.  He  was  50  years 
of  age. 

Mr.  Leonard  Potts.— The  death  is  reported  of  Mr.  I^eonard 
Putts.  Town  Clerk  of  Poplar,  who  acted  as  hon.  secretary  to 
the  Conference  of  Metropolitan  boroughs  owning  electricity 
undertakings. 

Mr.  p.  A.  B.  WiDENER.— The  death  of  Mr.  P.  A.  B.  Widener, 
the  Philadelphian  traction  magnate,  at  the  age  of  81  years, 
is  reported. 

Captain  D.  R.  H.  P.  Salomons.— Wc  de.sire  to  tender  to 
Sir  David  and  Lady  Salomons,  of  Broomhili,  Tunbridge  Wells, 


our  sincere  condolences  iu  the  loss  of  their  only  son,  Captain 
David  Reginald  Herman  Pbilhp  Salomons,  Royal  Engineers, 
3rd  Kent  Field  Company  (T.F.),  who  has  been  drowned  at 
sea.  Tho  late  Captain  Salomons  was  born  in  1885  and  wa^ 
an  M.A.  of  Caius  College,  Cambridge.  There  is  now  no  heir 
to  the  baronetcy.  Su-  David,  who  has  always  been  intimately 
interested  in  electrical  affairs,  and  who  is  at  the  present  time 
president  of  the  Electrical  Trades'  Benevoleut  Institution, 
may  be  assured  that  among  a  very  wide  circle  of  friends  and 
admirers  the  deepest  sympathy  is  felt  with  himself  and  Ladj 
Salomons  in  their  severe  bcrea\ement. 

Lieut.  N.  G.  Crompton. — Wo  also  tender  our  sympathy  to 
Col.  E.  E.  Crompton,  of  Thriplauds,  Kensington  Court,  Lieut. 
Nigel  George  Ci-ompton,  89th  Field  Company,  E.E.  (attacheil 
101st  Field  Company),  tho  Colonel's  younger  son,  was  killi-d 
in  action  on  Novemlier  5th,     Ho  was  27  years  of  age. 

Colonel  P.  K.  HiniEU.— On  (X'tobcr-  Ith  the  well-known 
Swiss  engineer.  Colonel  P.  ]•',.  ilulvrr.  dinl  at  /juiich  at  the 
age  of  79.  He  was  the  son  of  a  silk  manufacturer,  and  was 
educated  at  the  newly-opened  Polytechnic  High  School  at 
Zurich,  where  he  first  acquired  a  bent  towards  mech.anical 
engineering.  After. a  short  period  with  Sulzer's  at  Winter- 
thur,  an<l  J'.scher,  W'yss  in  Zurich,  as  well  as  further  studies 
in  England  and  Belgium,  in  1863  Huber  founded  an  iron- 
works in  partnership  with  .-ni  ICnglishman  called  Jackson, 
under  the  style  of  P.  K.  Huber  &  Co.,  at  Oerlikon,  but  it 
went  into  liquidation  a  few  years  later,  and  in  1872  passed 
over  to  another  company  in  which  Huber  held  a  share.  The 
latter  in  187G  became  the  Oerlikon  Machine  Tool  &  Engine 
Works.  As  first  president  of  the  board  of  manageinent,  and 
later  general  manager,  he  soon  brought  the  company  up  to  a 
high  standing,  added  iron  and  brass  foundries  and  steel 
works,  and  in  the  middle  eighties  established  an  electrical 
department.  A  striking  performance  earned  out  by  the 
Oerlikon  Works,  in  conjunction  with  the  A. E.G.,  iu  1891, 
was  the  constniction  of  the  famous  ixiwer  transmission  from 
Lauffen  to  the  electrical  exhibition  at  PrauMort-on-Maui.  Ui> 
to  1894  Huber  was  managing  duector,  and  from  then  to  19M 
president  of  the  board  of  managt-ment,  of  the  Maschinen- 
fabrik  Oerlikon,  and  from  1911  to  his  <liath  |](^  <ontiuue<l  to 
be  a  member  of  the  board.  In  addition  tn  bringing  the 
Oerlikon  works  up  to  their  present  high  state  of  efficiency. 
Colonel  Huber  took  an  active  interest  in  several  other  under- 
takings, such  as  the  Neuhausen  .Aluminium  Co.,  of  whSse 
board  of  management  he  was  president  for  many  years,  and 
the  Society  of  Swiss  Enginebuilders,  of  which  he  was  chair- 
man from  the  commencement.  He  was  a  man  of  high  char- 
acter, great  gifts,  strong  will,  and  good  breeding,  who  pos- 
sessed in  equal  measure  broad  views  and  commei'cial  foresight 
and  prudence. — E.T.Z. 


NEW    COMPANIES    REGISTERED. 
Telephone  Manufacturing  Co.,  Ltd.  (142,023).— This  coni- 

pan>  was  registered  on  November  2nd,  with  a  capital  of  ;^25,000  in  ;^t 
shares  (10,000  7  per  cent,  cum  preL),  to  tatce  over  the  business  carried  on 
b/  F.  T.  Jackson  as  the  "Telephone  Manufacturing  Co.,"  to  carry  _  on  the 
business  of  making,  selling,  hiring  out,  buying,  putting  up,  maintaining  and 
working  (so  far  as  they  lawfully  can)  private  and  other  telephones  and  tele- 
graphs, etc.  The  subscribers  (with  one  share  each)  are  :  F.  T.  Jackson, 
Hollingsworth  Works,  Martell  Road,  West  Dulwich,  S.E.,  inanufacturer ;  A. 
Stocken,  49,  Leadenhall  Street,  E.C.,  solicitor.  Private  company.  F.  T. 
Jaclcson  is  permanent  governing  director.  Registered  office:  Hollingsworth 
Works,    Martell   Road,   West    Dulwich,   S.E. 


OFFICIAL  RETURNS  OF  ELECTRICAL 
COMPANIES. 


Hong-Kong  Tramway  Co.,  Ltd. — A  memorandum  of  satis- 

f.tction  to  the  extent  of  ^£200  on  September  7th  and  £300  on  September  20th, 
1015,  of    trust   deed  dated    July  1st,    1903,   securing  ;^195,000,   has  been  filed. 

Bracuhy  Falls  and  Metallurgical  Syndicate,  Ltd.  (110,780). 

—Capital,  £.48,000  in  £1  shares.  Return  dated  December  30th,  1914  (filed 
June  4th,  1915).  All  shares  taken  up.  IDs.  6d.  per  share  called  up;  £25.201) 
paid.     Mortgages  and  charges  :  Nil. 

Chili  Telephone   Co.,    Ltd.   (29,2o2c).— Capital,  X360,000 

in  £5  shares.  Return  dated  July  28th,  1915.  66,000  shares  taken  up. 
/:220,000  paid;  ;£'1IO,000  considered  as  paid.     Mortgages  and  charges:    Nil. 

Crompton  and  Co.,  Ltd.   (129,649).— Capital,  jg221,007  in 

£1  shares  (136,000  pref.).  Return  dated  July  19lh,  1915.  79,539  ord.  and 
136,000  pref.  shares  taken  up,  of  which  2,240  pref.  have  been  forfeited.  £1 
per  share  called  up  on  7  ord.  and  "s.  6d.  per  sh;ire  on  133,760  pref;  ;£50,788 
2s.  8d.  paid  (including  ;i;621  2s.  8d.  paid  on  2,210  pref.  shares  forfeited); 
j£,I63.1.32  considered  as  paid,  being  .^1  per  share  on  79.532  ord.  and  12s.  6d. 
per  share  on  133,760.  pref.  Mortgages  and  charges:  jC100,000  first  mortgage 
d'bentures. 

D.P.  Battery  Co.,  Ltd.  (44,084).— Capital,  ^10,000  in  .£1 

shares  (4,996  "  A,"  4,996  "  B,"  and  S  others).  Return  dated  July  21sl,  1915. 
AM  shares  taken   up;  £'10.000  paid.      Mortgages  and   charges:  £12.000. 

Bray,     Markham     and    Reiss,    Ltd.     (74,871).— Capital, 

£20,000  in  £1  shares.  Return  dated  July  15th,  1915.  9,250  shares  taken  up; 
£S.8,50  paid;    £400  considi'rcd    as   paid.     Mortgages   and   charges:    Nil. 

W.    A.    and    R.   J.    Jacobs,    Ltd.— Particulars   of   .£1,0(W 

debentures,  created  October  23rd,  1915,  filed  pursuant  to  Section  93  (31  of  the 
Companies  (Consolidation)  Act.  1908.  the  amount  of  the  present  issue  being 
£300.  Property  charged  :  The  company's  property,  present  and  future,  includ- 
ing   uncalled   capital.      No    trustees. 

Electro^Flex  Steel  Co.,  Ltd.— Issue  on  October  26th,  1915, 

of  £200  debentures,    p.r-    ■'    '    '•'"■' 'LmIm-,.    1,:iv.-    :,hvady   been 

filed. 
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CITY    NOTES. 


Auckland  Electric  Tramways  Co.,   Ltd. 

Mr.  0.  G.  Tegetmeiek  presided,  on  Monday,  over  the  annual 
iiiceting  of  the  company,  held  at  Electiioal  Federation  Offices, 
Kingsway.  In  proposing  the  adoption  of  the  report,  the 
Chairman,  after  referring  to  the  iibsence  on  active  service  of 
Capt.  Leo  Myers,  a.  directoi',  said  this  wa.s  tlie  first  tiine 
since  the  company  started  electrical  rvinning  in  1902  that 
they  had  not  been  able  to  point  to  an  increase,  and  generally 
a  large  increase.  The  war  had  atl'ectod  their  business  in 
Auckland,  but  a  comparison'  with  the  previous  year  might  be 
somewhat  deceptive,  because  in  that  year  they  had  the  traffic 
brought  about  by  the  .Auckland  Exhibition  to  increase  their 
receipts,  and,  ou  the  other  hand,  the  discontinuance  of  run- 
ning for  18  days  during  the  strike.  It  was  probable  that  the 
operation  of  those  two  causes  upon  their  gross  revenue  was 
to  counterbalance  each  other.  Tlie  present  accounts  covered 
a  period  of  11  months  of  war-time,  and  closely  following  upon 
the  outbi-eak  of  hostilities  there  was  a  noticeable  decline  in 
the  volume  of  traffic.  The  tendency  in  that  direction  became 
more  pronounced  as  the  year  went  on,  and  it  was  stUl  con- 
tinuing. Tlie  more  conservative  policy  adopted  by  the  local 
authorities  with  regard  to  public  works,  the  restriction  of 
building  operations,  the  lessened  attendanc-e  at  the  various 
jdaces  of  amusement,  and  the  aJmost  entire  absence  of  interest 
in  football  and  other  athletic  sports,  were  all  contributing 
causes.  In  view  of  all  the  adverse  circumstances  they  had 
had  to  meet,  it  could  not  be  expected  that  their  receipts 
would  show  the  same  expansion  as  under  normal  conditions. 
The  total  traffic  receipts  showed  a  decrease  of  ±'3,90S,  the 
whole  of  which  arose  in  respect  of  the  motor  omnibuses.  The 
motor  'buses  were  acquired  specifically  for  the  pui-pose  of 
facilitating  the  exhibition  traffic,  and  they  proposed  to  dispose 
of  them  as  soon  as  a  suitable  opportunity  could  be  found. 
Power  and  running  expenses  amounted  to  £112,091,  or  a 
reduction  of  ±'6,039.  That  was  mainly  accounted  for  by  the 
lessened  cost  of  coal  as  compared  with  the  abnormal  cost  in 
the  previous  year,  due  to  the  strike.  The  ninning  costs  were 
.somewhat  higher,  owing  to  the  fact  that  a  considerable  pro- 
portion of  the  men  were  paid  on  a  sliding  scale,  increasing 
with  length  of  service,  and  to  a  larger  number  of  them  attain- 
ing the  maximum  rate  of  pay.  The  increase  in  the  rate  for 
the  year  was  about  2J  i>er  cent.,  the  average  rate  paid  to 
motormen  at  the  end  of  the  year  being  very  nearly  Is.  3d. 
per  hour,  and  to  conductors  close  upon  Is.  Id.  per  hour.  Those 
rates  indicated  the  difference  in  the  laboiu'  conditions  pre- 
vailing in  New  Zealand  and  in  this  countiy,  and  they  could 
quite  realise  that  it  requii'ed  a  very  high  average  of  receipts 
to  enable  them  to  pay  such  wages.  On  repairs  and  mainten- 
ance they  had  spent  i38,851,  £2,820  more  than  in  the  pre- 
ceding year;  and  in  addition  they  spent  £22,545  upon  re- 
newals, the  larger  portion  on  the  reconstruction  of  the 
pennanent  way.  The  latter  amount  was  charged  to  the 
renewals  and  depreciation  account,  whiclj  had  been  created 
specially  to  meet  such  expenditure.  A  good  deal  of  recon- 
struction work  had  still  to  be  carried  out  upon  the  earlier 
constructed  lines.  During  the  past  year  they  had  restricted 
reconstruction  expenditure  to  work  that  was  immediately 
necessary,  and  they  were  still  pur.suing  that  policy.  A  time 
came,  however,  when  it  was  false  economy  to  postpone  re- 
construction, and  it  was  es.sential  that  their  renewals  account 
should  be  adequate  to  meet  the  expeiuhturc  uhcn  the  need 
aro.se.  Out  of  la.st  year's  revenue  they  were  allociiting 
.•£22.500  to  the  renewals  and  depreciation  account.  The  net 
result  of  the  year  wa.s  that  the  balance  available  fVu"  distribu- 
tion was  £1.221  less  than  last  year.  The  dividend  upon  the 
preference  shares  at  £9,000  was  unaltered,  and  they  proposed 
U)  pay  the  same  dividend  of  Is.  7d.  p<^r  share  for  the  year 
on  the  ordinary  shares,  but  it  would  be  paid  less  income-tax. 
instead  of  free  of  tax  as  they  had  done  for  the  past  three 
years.  Tlie  effect  of  deducting  the  income-tax  from  the 
ordinary  dividend  was  that  the  amount  charged  for  rent, 
rates,  and  taxes  was  £3,.5G2  less  than  if  the  dividend  had 
been  paid  as  usual.  It  wa.s,  unfortunately,  the  case  that  the 
companv  had  tA  pay  English  income-tax  upon  the  whole  of 
iUi  profits,  notm'thstanding  the  fact  that  they  were  earne<l 
exclusively  in  New  Zealand  and  were  heavily  taxed  there. 
That  was  one  of  the  many  anomalies  in  connection  with  our 
income-tax  law  that  pressed  ven'  hardly  upon, companies  such 
as  theirs,  and  which,  in  its  ujlim.'it*-  <'fTect,  nuist  be  detri- 
mental to  the  interests  of  the  State.  It  was  so  far  siitifl- 
fnetory  to  know  that  the  Chancellor  of  the  Exchequer  recently 
Btflted  that  on  the  vpi-y  firnt  oppf)rtunity  after  the  war  the 
Oovernment  would  devote  thetiiselvrs  to  niakinR  a  reform  in 
our  income-tax  laws,  so  jn'rhaPM  Ihey  might  l<Hik  forward  to 
some  redresH  in  the  future.  On  the  whole,  he  thought  they 
had  good  reason  to  congratulate  themselves  upon  the  result^q 
shown,  and  there  wa.s  no  reason  to  doubt  that  when  (he  war 
wnfl  over,  and  the  end  wo  were  fighting  fdr  was  attained, 
the  progressive  prosperity  of  the  company  would  ho  rejninied. 
CfA  Bprton  seconded  the  motion,  which  was  carried 
unanimously. 


Monterey  Railway,  Li}|ht  &  Power  Co. 

Is  a  circular  to  the  debenture-holders  the  directors  state  (say.s 
the  Financial  News)  that,  owing  to  the  levy  rate  of  exchange 
prevailing  between  Monterey  and  London,  it  continues  to  be 
impossible  for  the  company  to  provide  the  interest  on  the 
dcbentlue  stock.  While  the  directors  regret  that  they  do  not 
see  any  action  that  can  usefully  be  taken  in  the  interests  of 
the  debenture  stockholders,  they  are  ready  and  willing  to  co- 
operate with  the  debenture  stockholders  in  any  course  thought 
.advisable  in  the  common  interests.  There  is  not  now  any 
court  in  Monterey  exercising  civil  jurisdiction  whose  assist- 
ance coul4  be  sought  in  connection  with  the  company's  or 
the  debenture  stockholders'  affairs.  The  financial  statements 
for  1914  are  being  prepared,  and  will  .shortly  be  presented  to 
the  shareholders  for  their  annual  meeting.  The  trustees,  in  a 
circular,  say  that  in  the  existing  conditions  they  fee!  that 
taking  any  proceedings  might  greatly  prejudice  the  best  inter- 
ests of  the  company  and  the  debenture  stockholders. 


Edison  &  Swan  United  Electric  Light  Co.,  Ltd. 

The  direct<jrs  reixut  that  for  the  year  ended  -luiie  :iOtb,  1915. 
after  providing  for  interest  on  both  classes  of  debenture  stock, 
and  depreciation  upon  freehold  projjerties  and  plant,  there 
is  a  net  profit  of  £14,147,  plus  £5,732  brought  forward,  making 
a  total  standing  to  the  credit  of  profit  and  luss  of  £19..S79, 
which  the  directors  propo.se  to  deal  with  by  transferring  to 
reserve  account  £15,000,  .and  carrying  forward  £4.879.  .\s 
pi'eviously  ixsinted  out,  it  is  ab.solutely  essential  in  the 
interests  of  the  company  that  a  substantial  reserve  account 
be  created  and,  for  this  reason,  the  directors  regret  that  they 
are  unable  to  recommend  the  payment  of  a  dividend  upon 
the  shares.  The  increased  turnover  of  the  business,  coupled 
with  the  rise  in  the  cost  of  all  raw  materials  and  labour,  have 
severely  taxed  the  capital  resources  of  the  company  during 
the  past  year,  and  additional  working  capital  is  required  in 
consequence.  This  can  only  be  provided  out  of  profits,  there- 
fore the  directors  recommend  the  allocation  of  the  amount 
standing  to  the  credit  of  profit  and  loss  as  above.  The  accounts 
show  that  marked  progress  has  been  made  during  the  year, 
and  the  results  would  probably  have  been  still  more  satis- 
factory had  it  not  been  for  the  abnormal  rise  in  the  price  of 
raw  materials,  labour,  and  can'iage.  Whilst  on  the  engineer- 
ing side  of  the  works  this  extra  cost  has  been  partially  met 
by  a  corresponding  rise  in  selling  values,  the  lamp  side  of  the 
works  has  been  materially  affected,  and,  it  being  impossible 
to  raise  the  selling  price  of  drawm-wire  lamps,  the  increased 
cost  of  manufacture  li.as  materially  reduced  the  profit  on  sales. 
In  spite  of  the  difficulties  attending  the  shipment  of  goods  for 
abroad,  the  directors  report  that  the  export  business,  parti- 
cularly to  the  British  Colonies  and  India,  has  shown  a  ruarked 
increase,  and  they  look  for  considerable  development  in  this 
direction  when  times  become  normal.  A  resolution  will  be 
submitted  to  the  annual  meeting  on  November  ISth  for  the 
pui-pose  of  electing  to  the  board  Mr.  John  Cross,  who  repre- 
.■:ieuts  parties  holding  a  considerable  interest  in  shares  of  the 
company,  and  the  board  trust  that  shareholders  will  support 
this,  

Australia. — .\ccording-  to  the  "  Melbourne  .^s:e,"  the 
financial  statement  of  the  Hydro-Electric  Power  &  Metallur- 
gical Co.,  Ltd.,  covering  the  period  of  five  months  ended  July 
.31st  last  shows  an  addition  of  £1,790  to  the  debit  at  profit 
and  loss,  which  thereby  is  increased  to  £200,665.  The  out- 
goings for  the  term  were  £2,135,  whilst  income  amounted  to 
only  £-Mo.  Tlie  directors  state  that  the  agreement  with  the 
Tasmaniaa  Government  stipulates  for  a  supply  of  up  to  10.000 
H.I'.,  as  requu'ed,  from  time  to  time,  with  provision  for  still 
further  blocks  as  may  be  wanted.  Plans  and  est4mates  for 
the  working  unit  of  the  electrolytic  zinc  plant  are  being 
prepared. 

Buenos  Aires  Port  and  City  Tramways  Co.,  Ltd. — 

The  aceounts  for  Ihc  year  to  December  31st,  1914,  have  been 
issued,  also  further  accounts  made  up  to  June  18fh,  1915.  on 
which  date  a  receiver  was  apjiointe<l  by  the  court.  Tliese 
show  an  operating  profit  of  .£6.191  for  the  five  and  a-half 
months,  as  against  accrued  interest  on  debentures.  £13,781; 
sinking  fund,  £2..592;  and  interest  on  loans,  £2.340.  The 
directors  are  not  able  to  say  whotluM-  a  si'heme  of  reconstruc- 
(ion  will  W\  formulated  by  the  receiver  or  by  the  dobenture- 
hoUler.s;  but  it  is  hoped  that  some  proitosal  may  not  be  long 
delaye<l  which  will  be  duly  submitted  to  the  shaiieholders. — 
Htxinrial    Nctus. 

Metallic  Seamless  Tube  Co.,  Ltd. — The  report  for 
the  past  year  states  fsays  (he  riiiniiciiil  Tiwex)  that  the  net 
profit  was  £3.415.  and  £4.319  was  brought  forward.  A  divi- 
dend of  20  per  cent.,  free  of  income-tax.  is  ni-opoeed,  adding 
£3.000  to  rcv-rve,  and  carrying  forward  £1.612. 

Rritish  Ever-Readv  Co.,  Ltd. — The  dirwlor.s  have 
declared  a  dividend  at  (he  rate  of  10  percent,  ix'r  annum  on 
(lie  preference  jind  ordinary  shares  for  the  half-year  to  Sep- 
tember .30th. 

British  Electric  Traction  Co..  Ltd. — A  petition  for 
confirming  (he  ri'duction  of  capital  fi-oni  £4,000.000  to 
£2.998.398.  is  to  be  heard  on  November  16th  before  Mr.  Jus- 
tice .\8tbuiy. 
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United    Electric   Tramways  of    Caracas,   Ltd. — Tlic 

Fitianckd  Times  states  that  the  directors'  report  for  the  twelve 
months  ended  June  30th,  1915,  states  that  the  dii'ectors,  fol- 
lowing the  prec€<leat  of  last  year,  consider  it  desirable  that 
profits  should  as  far  as  possible  be  again  fully  divided  among 
the  shareholders.  The  local  company  were  therefore  requested 
to  declare,  as  last  year,  a  dividend  absorbing  the  whole  of 
their  net  profits.  After  adding  the  balance  forward,  £1,'206, 
the  net  revenue  shows  a  disiH>sable  balance  of  £15,749,  out 
(if  which  the  directors  re*-«mmend  a  dividend  for  the  year  of 
7  per  cent,  and  a  bonus  of  li  per  cent,  (less  income-tax), 
which  will  ab.'iorb  i,'14,4.50,  leaving  fl,'299  to  be  carried  for- 
ward. The  profits  of  the  local  company  (the  whole  capital 
of  wliich  is  owned  by  this  company)  have  been  adversely 
affected  by  the  European  war,  and  it  only  requires  the  re- 
ostablishment  of  peace  to  enable  the  company  to  resume  its 
prosi^rous  career.  The  percentage  of  operating  expenses  is 
ol.38.  which  is  3.10  per  cent,  more  than  the  previous  year, 
(hie  to  the  larger  mileage  run  with  less  receipts. 

Cleveland  Trust,  Ltd. — Explaining-  the  causes  of  the 

smalk'r  profit  of  the  Cleveland  Trust,  Ltd.  (Middles- 
brough), at  the  annual  meeting  on  Monday,  Mr.  W. 
H.  Hustler  (vice-chairman)  said  that  one  immediate  cause 
was  the  unfortunate  result  of  the  war  uixin  their  elective 
lighting  undertaking  at  Saltburn-by-thc-Sea.  They  had  been 
adversely  affected  in  this  respect  a  year  ago,  and  he  was 
afraid  they  would  not  have  to  look  for  profit  from  that  source 
so  long  as  the  lighting  restrictions  continued.  A  dividend  of 
5  per  cent,  was  declared. 

"  Z  "  Electric  Lamp  Manufacturing  Co.,  Ltd. — A 
petition  for  confinuing  the  reduction  of  capital  from  £150,000 
to  il5,000  is  to  be  heard  on  November  16th  before  Mr.  Justice 
Astbury. 

Calcutta  Electric  Supply  Corporation,  Ltd. — The 
number  of  units  sold  to  consumers  during  the  four  weeks 
ended  August  '27th,  1915,  amounted  to  2,051, 304,  compared 
with  1,501,589  in  the  corresponding  four  weeks  of  1914;  and 
during  the  five  weeks  ^nded  October  1st  the  number  was 
2,618,836  units,  compared  with  1,811,089  in  the  corresponding 
five  week  of  1914. 

Nairobi  Electric  Light  and  Power  Co.,  Ltd. — At  an 
extraordinary  general  meeting,  held  on  Wednesday  at  the 
offices,  30,  Mark  Lane,  E.G.,  Sir  Stanley  Edwards  presiding, 
a  resolution  was  passed  increasing  the  capital  of  the  company 
from  £30,000  to  £50,000  by  the  issue  of  20,000  new  ordinary 
shares  of  £1  each. 

Cape  Electric  Tramways,  Ltd. — Dividend  5  per 
cent.,  less  tax. 


STOCKS    AND    SHARES. 


Tuesday   Evening. 

St(x;k  Exchange  business  keei)s  good.  It  is  necessary  to 
explain  that  the  word  is  used  more  or  less  relatively,  but 
instead  of  about  25  per  cent,  of  the  members  of  the  Stock 
Exchange  paying  their  office  expenses,  the  proportion  during 
the  past  fortnight  has  probably  risen  to  twice  as  much.  It 
may  be  replied  that  the  latter  performance  is  not  particularly 
brilliant,  but,  anyway,  the  stockbroker  comforts  himself  with 
the  reflection  that  things  are  not  so  bad  as  they  were. 

The  Home  Railway  market  is  one  of  the  firmest.  Throwing 
off  its  long-protracted  depression  and  stagnation,  it  has 
suddenly  assumed  a  place  amongst  the  progressive  markets, 
and  its  prices  have  gone  ahead  in  a  fashion  somewhat  be- 
wildering to  those  who  do  not  appreciate  how  vei-y  small  an 
amount  of  demand  or  .supply  is  needful  nowadays  to  bring 
about  quite  substantial  movements  in  prices. 

Other  things,  however,  are  also  good.  Peace  namours  are 
said  to  lie  at  the  root  of  the  advance;,  perhaps  the  verb  is 
appropriate,  because  nobody  believes  that  Germany  is  so  far 
exhausted  as  to  sue  for  peace  yet.  At  the  same  time,  the 
Stock  Exchange  opinion  favours  the  idea  that  the  latest 
Serbian  diversion,  dreadful  as  it  is  for  our  heroic  little  ally, 
is  scarcely  more  than  a  fresh  flounder  of  the  crippled  giant  in 
his  net,  and  a  desperate  struggle  to  place  his  pi'ecarious 
footing  in  a  position  secure  enough  to  enable  him  to  treat  for 
peace  with  tie  expectation  of  getting  better  terms  than  he 
could  possibly  hope  for  by  simply  taking  the  present  Eastern 
and  Western  fronts  into  account. 

The  investor  goes  on  buying  shares  day  by  day,  and,  it 
seems  surprising  to  note,  the  spirit  of  speculation  is  beginning 
to  revive.  People  are  once  more  anxious  to  get  as  many 
shares  as  they  can  for  as  little  money  as  possible;  and  the 
readiness  to  take  risks  argues  that  there  is  plenty  of  capital 
available.  In  the  United  States,  gambling  in  stocks  and 
shares  goes  on  apace,  and  the  economists  look  askance  at  the 
huge  quantity  of  British  gold  which  is  being  imported  into 
the  c(umtry,  and  which  experience  teaches  will  have  the 
effect  of  accelerating  gambling,  and  raising  the  pricea  of 
commodities,  with  everything  dae. 


KIcctricity  markets  are  iWding  tho  changed  conditions  of 
business  principally  through  the  medium  of  the  Brazilian- 
Canadian-Mexican  group  of  securities.  In  Mexicans,  the  halt 
which  was  called  last  week  is  still  operative,  although  the 
strength  of  most  of  the  stocks  and  shares  connected  with  the 
country  is  surprisingly  well  maiiitained.  .\nother  hiatus  has 
occurred  in  the  receipt  of  news  from  Mexico,  so  that  nobixly 
quite  knows  what  is  hiiiipi'iiing  there.  '1  he  Monterey  Kail- 
way,  Light  ilk  Power  Co.  has  notified  its  dcbentiuo  stockholders 
that  the  collapse  in  <'xchangi'  has  rendered  it  impossible  to 
transmit  funds  to  Europe,  except  at  a  loss.  The  directors, 
therefore,  consider  it  best  to  let  earnings  accumulate  until 
normal  conditions  are  re.store<l,  and  we  take  it  that  proprietors 
will  raise  no  objection  to  such  a  course.  Brazilian  utility 
bonds  are  good,  and  one  of  the  features  of  the  week  is  a 
forward  movement  in  most  securities  connected  with  Brazil. 
Canadian  issues  move  irregularly.  New  York  operators 
put  down  prices  on  Monday  lust  upon  the  publication  of  the 
terms  of  the  United  States  Note  to  this  country.  There  stood 
a  group  of  Stock  Exchange  men  discussing  the  Note,  and 
one  of  them  clinche<l  the  tenour  of  the  argument  with  the 
remark  that  it  was  surprising  what  a  lot  of  letters  answered 
themselves  it  they  remained  long  enough  in  the  pocket. 
There  is  a  good  deal  of  amusement  in  the  Stock  Exchange  at 
the  tone  of  the  American  Government's  demands. 

The  London  Supply  Companies  show  a  dullish  front,  so  far 
as  the  market  in  them  is  concerned.  The  market  is  not  even 
a.ssisteil  by  the  remarkably  small  falling-off  displayed  in  the 
electric  lighting  bill  of  tiie  City  Corporation  in  respect  of 
the  latest  jieriod  for  which  the  figures  are  announced.  The 
ratepayer  in  various  piu-ts  may  wonder  why  the  lighting 
authorities  do  not  put  in  smaller  lamps,  which  consume  less 
current  and  give  subdued  illumination,  rather  than  continue 
to  take  a  full  supply  of  cm-rent,  and  to  obscure  the  glass. 
Prom  the  shareholder's  point  of  view,  the  latter  is  doubtless 
the  more  excellent  w-ay ;  but  from  the  economical  aspect,  the 
former  looks  preferable,  on  the  face  of  it.  We  understand  that 
the  important  London  companies  are  holding  joint  meetings, 
with  a  view  to  finding  some  system  whei-eby  one  could  help 
another  should  it  become  necessary  in  the  case  of  fii'e. 

Half-a-dozen  falls  have  taken  place  in  the  leading  ordinary 
and  preference  shares.  Kensington  ordinai-y  and  St.  James' 
pi-eference  have  both  declined  to  0.  Westminster  ordinary  and 
St.  James'  ordinai-y  are  each  C^.  Thei-e  are  a  few  shares  on 
otl'er  in  this  group,  and,  as  we  have  noted  before,  buyers 
require  a  good  deal  of  tempting  before  they  will  put  money 
into  electrical  supply  shares  nowadays. 

The  telegraph  division  is  finn.  A  little  speculation  sprang 
up  in  West  Indian  and  Panama  shares,  buyers  giving  23s.  6d. 
for  them,  induced  thereto  by  the  dividend  announcement 
already  mentioned  here  in  our  two  previous  issues.  Globe 
ordinaiT  and  preference  have  repeated  their  previous  rises  of 
-J-.  Eastern  ordinary  and  Western  shares  are  both  better. 
New  York  Telephone  bonds  remain  at  100,  at  which  they 
are  too  dear. 

Substantial  improvement  in  Anglo-Argentine  Tramways 
issues  is  the  principal  feature  amongst  the  foreign  list.  The 
three  debenture  issues  of  both  classes  of  preference  shares 
have  advanced,  the  latter  class  showing  a  rise  of  5s.  apiece. 
Confidence  is  steadily  returning  to  the  Argentine  Republic, 
and  it  is  argued,  jusfiifiably  enough,  that  the  Anglo-Argentine 
iVamw^ays  securities  make  good  speculative  investrnents. 
Taking  the  quintet  of  stocks  which  we  quote,  it  will  be 
noticed  that  the  average  return  runs  out  to  6|  per  cent,  on 
the  money.  At  last  week's  prices,  it  woidd  have  come  to  a 
little  over  7  per  cent. 

At  the  Auckland  Electric  Tramways  meeting,  held  on  Mon- 
day, the  chairman  referred  to  the  harsh  incidence  of  the 
income-tax  upon  profits  in  the  concern,  pointing  out  that  the 
company  had  to  pay  very  heavy  taxes  in  New  Zealand  and, 
at  the  same  time,  further  taxes  on  this  side.  This  is  one  of 
the  many  cases  in  which  there  would  seem  to  be  room  for 
useful  modification— at  any  rate,  when  peace  is  restored. 

Babcocks  are  strong  at  2i,  regaining  twice  as  much  as  they 
lost  last  week ;  the  shares  are  being  bought  from  the  provinces, 
where  investors  usually  know  what  they  are  doing.  Castner- 
Kellners  are  also  firm;  and  it  may  be  mentioned,  incidentally, 
that  the  4i  per  cent,  debenture  stock  changed  hands  early 
this  week  at  96J,  at  which  it  seems  distinctly  expensive. 
Henleys  are  better,  at  123,  but  Callenders  are  called  lower  at 
105.  The  improvement  in  Telegraph  Constructions  is  con- 
tinued, the  price  rising  another  10s.  to  33i. 

The  rubber  market  is  decidedly  good.  Business  is  active, 
and  manv  of  the  leading  shares  are  keeping  jiace  with  the 
price  of  the  product  as  it  .steadily  hardens.  The  Armament 
group,  too,  is  slightly  better,  though  business  remains  quiet. 
There  is  further  strength  amongst  copper  shares,  due  to  the 
American  demand  for  the  copper  stocks  popular  on  the  other 
side. 

In  Harper's  Magazine  this  month  a  writer  on  "The  City 
of  the  Future"  declares  that,  bv  then,  "Synthetic  rubber  has 
arrived.  The  citv  traffic  is  entirely  electrical.  Trucks  and 
motors  speed  swiftly  without  odour  or  noise;  they  are  charged 
with  power  at  the  great  central  station  in  off-peak  hours. 
Cooking  is  done  on  electric  stoves.  Electric  trams  have 
annihilated  space.  Balanced  by  gyroscopes,  they  speed  _  at 
200  miles  an  hour  on  a  single  rail."  It  is  a  little  depressing 
to  learn,  after  all  this,  that  in  man  there  is  little  left  that  IB 
elemental   and  that  the  laughter  of  children  is  more  rare. 
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SHARE    LIST  OF  ELECTRICAL  COIMPANIES. 


MARKET    QUOTATIONS. 


Ham  Bliotbioitt  Oohpaiius. 

Price 

DivideDdi 

1914. 


Brompton  Ordinary 

do.       7  per  oent.  Piet,     . , 
Obftring  Oross  Ordinary 

do.       do.        do.    4i  Fret. 

do.       do.  Olty  Pret, 

do.    4  Deb 

Cbelsea       

dd.    4iDeb 

City  of  London 

do.       do.    6  per  oenl.  Pret. 

do.       do.    6  Deb 

do.       do.    4iDeb. 
County  o(  London 

do,       do,       6  per  oent.  Pret. 

do.       do,       iBt  Deb. 

do.       do.       and  Deb.     . . 
Kensington  Ordinary 
London  Electric 

do.       do.    6  per  oent.  Pret. 

do.       do.    4  Deb 

Metropolitan 


10 


1916. 


do. 
do. 


5er  oent.  Pret. 
eb 


J  Deb 8 

Bt.  JameB' and  Pall  Mall         ..        ..  10 

do.     do.     do.     7  per  oent.  Pret.  7 

do.     do.     do,    Bi  Deb 8 

Bontb  London       6 

Bontb  Metropolitan  Pret 7 

WestminBter  Ordinary fl 

do.          4iPret 4 

TELSaRAPBS  AMD  TbLBPHONES. 

Anglo-Am,  Tel,  Fret 6 

do.             Del li 

Chile  Telepbone 8 

Cuba  Bnb.  Ord & 

do.       Pret ..        ..  10 

Eastern  Extension         7 

do.               4  Deb 4 

Basteni  Tel.  Ord 7 

do.           S^Pret Si 

do.           4  Deb 4 

Qlobe  Tel.  and  T.  Ord 6 

do.               Pret 6 

at.  Northern  Tel 99 

Indo-Enropean 13 

Marconi       10 

New  York  Tel.  4J 4) 

Oriental  Telepbone  Ord 10 

do.                  Pre! 6 

Tel,  Egypt  Deb 4i 


6J 

-  i 

7  13  10 

6 

-  1 

5  16    8 

70 

6    0    0 

n 



6  19    0 

^ 

— 

6  14    0 

-i 

6  18    6 

H 

-  t 

6    9    0 

101  xd 

_ 

6  18    0 

33 

+  i 

6  10    6 

6i 

6    3    0 

8 

— 

6     6     0 

16 

-. 

6  13     4 

UJ 



•6  16    9 

80 

_ 

6    0    0 

98 

+  1 

»6  IS    0 

66 

5    6    0 

89 



4  18    0 

lOi 

+  i 

»6  13    9 

10 

+  i 

6  17    1 

88 

6  11    4 

46  xd 

— 

6  18    4 

IJ 

— 

6    8    0 

00 

— 

4  10    0 

United  R,  Plate  Tel 8~ 

do.  Prel 6 

West  India  and  Fan 1 

Western  Telegraph       7 

do,  4  Deb 4 

Bona  Raiu. 

Central  London,  Ord.  Assented       ..  4 

Metropolitan         U 

do.  District Nil 

Ocdergroond  Electric  Ordinary 


do. 
do. 


do. 

do.     Income 


Nil 


li 

6/- 
71J 


Callende 


16 


6  Fret 

do.       4A  Deb U 

CastnerKellner 16 

Kdlion  ft  Bwan,  £8  pd Nil 

do.      do.      tullypatd        ..        .,  Nil 

do.      do.      4  Dob i 

do.     do.     f.  %  Deb 6 

Electric  Construollon 6 

do.             do.         Pret 7 

Ooo.  Elec.  Fret B 

Henley         90 

do.       4i  Prcl u 

do.       4}  Dob 4i 

Indla-Rnbber        6 

Tslegrapb  Con gO 


10» 


81/- 
10/. 


75 

83i 


— 

6  16 

+  3- 

4  18 

+  1 

Ni 

+ 

Ni 

4  3d. 

Ni 

FoBiian  Tbaus,  to, 
Adelaide  Bnp,  6  per  oent.  Pret, 

do.  6  Deb 

Anglo-Arg.  Trams,  First  Pret,  . .        6i  81  +  I 

do,  and  Pret e]  e|  +  i 

do.  4  Deb 4  75i  +H 

do,  4*Deb 4i  76  +1 

do,  6Deb. 

Brazil  Tractions 8)  67J  xd  — 

Bombay  Electric  Pret.  . , 
do.  H  Deb. 

Mexico  Trams 

do,  6  per  cent.  Bonds 

do.  6jper  cent.  Bonds 

Mexican  Light  Common 

do.  Pret 

do.  Ist  Bonds 

MAnutAonrania  OonPAima. 

Baboocli  &  Wilcox          14  ii 

Britisb  Aluminium  Ord 6  iX 

do.              Fret 6  18/8 

Britisb  Insulated  Ord 16  lOi 

do.           Pret 6  6i 

Brlllsb  Wesllngboase  Fret 7i  84/- 

do.       4  Dob 4  79 

6  p.  lien 


+  5 


°  Allowance  made  tor  dlvldonds  being  paid  tree  of 


inoome-l 


8  10  8 

6  11  I 

6  19  0 

7  2  10 
6  11  8 
4  17  B 
4  18  8 


Amazon  Telegraph  Co.,  Ltd.— Tin-  pross  revenue  for 
the  year  ended  June  50th,  191.'),  amounted  U)  i'.'')7,n:).1,  and  the 
working  expenses  to  £.14.938.  After  providing  i,''*2,888  for 
ilebenture  interest  and  sinkina  fund,  there  roniains  £107,  plus 
±'6,840  broufiht  forward,  making  the  balance  to  be  carried 
forward  £5,947.— AnnuaJ  mooting  ;  November  10th. 


It  should  be  remembered,  in  making  nee  of  the  Qgnrea  appearing; 
in  the  following  list,  that  in  some  oases  the  prices  are  only  general, 
and  they  may  vary  aooording  to  quantities  and  other  oiroumatances. 


Wednesday,  November  10th. 


CHEMICALS.  «e. 

La  teal 

Price. 

Cottnlgbt'i 
Ino,  ot  Oao, 

•  Aold,  Ujdroohlorlo 

per  cw  t. 

a     ,     Nitric 

„ 

a     „     Oxalic            

per  lb. 

1/1 

Id.  inc. 

a     „     Bulpbnrle 

per  owl. 

a  Ammoniac  Sal        

„ 

a  Ammonia,  Muriate  (large  orystal)  per  ton 

£60 

a  Bleaching  powder 

a 

a  BlBulphide  of  Carbon 

a 

£93 

a  Borax 

a 

£33 

a  Copper  Sulphate 

a  Lead,  Nitrate         

„ 

£35  10 

£7  10  inc. 

a 

a      „      White  Bogar 

„ 

a      „      Peroxide 

,^ 

«  Methylated  Spirit 

per  gal. 

a  Potassium,  Bichromate,  in  casks 

per  lb. 

a  Potash,  Caustic  (88/90  %) 

per  ton 

a        H       Chlorate 

per  lb. 

1/44 

a        „       Perchlorale 

„ 

1/6 

a  Folassinm,  Cyanide  (98/100  %) . . 

„ 

Nom. 

(tor  mining  parposes  only) 

a  Shellac          

per  cwt, 

65/- 

■  Sulphate  ot  Magnesia     . . 

per  ton 

a  Solphar,  Bablimed  Flowers 

„ 

£11  10 

■        „        Recovered 

a        „         Lnmp 

„ 

£8  10 

a  Soda,  Caustic  (white  70(73  %)  . . 

a 

a      H     Chlorate       

per  lb. 

1/34 

a     ,,     Crystals        

a  Sodlnm  Bichromate,  oaski 

per  ton 

46/- 

per  lb, 

64d. 

Id.  inc. 

METALS,  Ac, 

b  Alnmlnlnm  Ingots,  In  ton  lots  . . 

per  ton 

b           »          Wire,  In  ton  lots  1 

(itous.w.a.)/ 

N 

A          H          Sheet,  in  ton  lota  . . 
»  Babbitt's  metal  ingots    . . 

„ 

c  Brass  (rolled  metal  9*  to  la*  basis) 

per  lb. 

1/1  to  1/lJ 

id.  inc. 

c      H     Tubes  (BoUd  drawn) 

„ 

1/13  to  1/2 

4d.  inc. 

c      »     Wire,  basis 

a 

1/li  to  1/li 
1/1|  to  1/2 

c  Copper  Tubes  (solid  drawn) 

„ 

id.  inc. 

t       H      Bars  (best  selected)      .. 

per  ton 

£107 

£4  ino. 

g       M      Bheet         

„ 

£107 

£4  inc. 

t       n      Bod 

a 

£107 

£4  inc. 

a      H      (Eleotrolytlo)  Bars 

„ 

£91 

£3  10  inc. 

d      „                .           Sheets     .. 

a 

£109 

£3  10  ino. 

d       n                .           Rods 

„ 

£98 

£9  10  inc. 

d       „                .           B.O,  Wire 

pet  lb. 

lliSd. 

Ad.  inc. 

/Ebonite  Bod           

a 

8/- 

/       „        Sheet        

9/6 

o  Oerman  Silver  Wire 

„ 

1/10 

A  Gutta-percha,  fine 

„ 

6/10 

A  India-rubber,  Para  fine  ,. 

„ 

3/74 

2d.  inc. 

/  Iron  Pig  (Cleveland  warrants)  . . 

petloD 

67/74 

/     „    Wire,  galv.  No.  8,  P,0,  «aal, 

„ 

£26 

C  Lead,  English  Pig 

a 

£95  15 

f  Mercury        

per  bat. 

£16  15 

e  Mica  (In  original  oases)  small  . . 

pet  lb. 

6d.  to  8/- 

e     H               N           H      medlom 

a 

8/6  to  6/- 

•     n               H           H      large  .. 

a 

7/6  to  14/-  &  up. 

o  Nickel,  sheet,  wire,  Ac 

„ 

0  Phosphor  Bronae,  plain  castings 

«         a           H    rolled  bars  &  rods 

„ 

•         H           n  rolled  strip  dt  sheet 
o  Platinum       

per  oi. 

198/- 

d  BUlclum  Bronie  Wire 

per  lb. 

1/3 

r  Steel.  Magnet,  In  bars     .. 
r  Tin,  Block  (BngUsh) 

pet  Ion 

£85 

„ 

i'169  to  £163 

£7  10  inc. 

D_H     Wire,  Noa.  1  to  18    .. 

f  While  Antl-trlction  Metals       . . 

per  lb. 

9/7 

pet  ton 

k  Zinc,  Bb't  (VIellle  Montagna  bnd,) 

Nom. 

Quotatione  supplied  by— 


a  O.  Boor  &  Co. 

b  The  British  Aluminium  Co.,  Ltd. 

c  ThoB.  Bolton  &  Sons,  Ltd. 

d  Frederick  Smith  &  Co. 

t  F.  Wiggins  A  Sons. 

/  India-Rubber,  QuttaPercha   and 

Telegraph  Works  Co.,  Ltd. 
t  James  A  Sbakspeare, 


h  Edward  Till  &  Co, 

/  Boiling  &  Lowe. 

it  Morris  Ashby,  Ltd. 

/  Richard  Johnson  A  Nephew,  Ltd. 

a  P.  Ormiston  A  Sons. 

o  Johnson,  Mattbey  A  Co.,  Ltd. 

P 

r  W.  F,  Dennis  A  CTo. 


The  Belgian  Buenos  Aires  Tramways. — It  is  staled 

Unit  the  Compiinnio  C!i^n(?r;ile  de  Tramways  de  Buenos  Aires, 
of  Brussels,  will  be  unable  lo  pay  any  dividend  on  the  ordinary 
shares  this  year,  this  result  contrasting  with  a  distribution  o'f 
l)i  per  cent,  a  year  ago.  The  omission  is  attributed  lo  the 
eircumstancc  that  tlu^  Anglo-Arcenliue  Tramways  Co.,  which 
is  said  to  be  controlKxl  by  the  Lk<lgian  company,  carried  for- 
ward the  whole  of  the  net  profiLs  of  £%,tlOl)  oaiiied  in  1914  in 
order  to  meet,  as  occasion  might  arise,  the  company's  obliga- 
tions in  regard  to  the  holders  of  the  Ti  \x'r  cent,  cumulative 
pK'fen'iicc  shales  of  the  first  and  second  scries.  It  is  true 
that  the  Belgian  company  owns  189.lil'J  pn-ference  share*  of 
tlie  first  scritw  and  399,531  of  the  si-eond,  but  the  dividends 
resulting  therefrom  only  render  it  pos-sible  for  the  company 
to  defray,  besides  the  general  expenses,  the  iuteivjft  and 
Tedeinjition  cbargce  on  its  loons,  which  absorbed  £91,000  iu 
1914. 
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DECIMAL    COINAGE    AND    THE    METRIC 
SYSTEM. 


i^Uonltnued  from  [laye  ."iS2.) 

i^robably  in  no  branch  of  industry  would  the  bene- 
fits of  the  metric  system  be  more  marked  than  in 
engineering  works.  To  begin  with,  drawings  would 
be  figured  in  millimetres  throughout,  and  there 
would  be  no  necessity  to  mark  feet  and  inches,  with 
the  constant  liability  to  error  that  at  present  exists 
through  the  confusion  of  ticks  with  tigures.  How 
easily  i'  ij "  can  be  mistaken  for  ii^  or  i  ii^  ; 
or  I  3/  i6  can  become  13/ ib,  and  so  on.  How  many 
errors  are  made  in  adding  up  a  series  of  dimensions 
containing  eighths,  sixteenths,  and  thirty-seconds. 
How  long  does  it  take  to  find,  say,  2t,/t,2  on  the 
rule?  If  calculations  have  to  be  made,  fractions 
must  often  first  be  reduced  to  decimals,  or  volumin- 
ous tables  be  consulted.  It  is  sometimes  argued  tha'. 
mistakes  may  easily  be  made  in  placing  the  decimal 
point;  more  often  than  not,  no  decimal  point  is  re- 
quired, but  if  a  mistake  is  made  it  is  so  great — 
tenfold — that  the  error  is  generally  obvious.  For 
instance,  suppose  the  gauge  of  a  railway  were  given 
as  14.3  metres,  or  143  metres,  instead  of  1.43  m. 
(=-4  ft.  8J  in.).  Who  would  be  misled?  Similarly, 
suppose  the  length  of  a  rail  were  stated  as  90  m. 
instead  of  9  m. — would  the  error  not  be  obvious? 
The  liability  to  error  would  not  be  even  as  great 
as  under  present  conditions.  The  ease  of  taking  out 
quantities,  which  has  been  already  mentioned,  would 
confer  an  enormous  gain  upon  draughtsmen. 

It  might  be  anticipated  that  difficulty  would  De 
experienced  in  getting  workmen  to  adopt  the  metric 
system.  This,  however,  has  been  proved  by  actual 
experience  to  be  an  unfounded  belief.  Messrs. 
Willans  &  Robinson  have  for  years  used  the  metric 
system  for  their  foreign  trade,  side  by  side  with 
British  measures,  and  no  difficulty  has  been  experi- 
enced ;  they  have  adopted  the  metric  system  also  for 
the  manufacture  of  steam  turbines.  No  new  tools 
were  necessary  on  account  of  the  adoption  of  the 
metric  system.  Again,  the  Baldwin  Locomotive 
Works,  U.S.A.,  made  20  locomotives  for  a  French 
company  to  metric  measures;  19,000  American  work- 
men were  affected,  and  were  enthusiastically  in 
favour  of  the  metric  system.  The  Paris-Orleans 
Railway  Co.  furnished  the  drawings,  500  in  number, 
representing  10,000  different  parts;  the  work  was  to 
be  done  in  six  months,  and  it  was  impossible  to  make 
new  drawings.  In  a  few  days  six  draughtsmen 
working  on  the  locomotives,  and  four  on  the  ten- 
ders, had  got  out  the  shop  drawings;  the  company 
purchased  metric  standards,  made  metric  gauges  and 
templets,  and  supplied  the  men  with  metre  rules 
graduated  to  millimetres.  The  dimensions  were  all 
in  millimetres,  without  any  reference  to  the  old 
system.  Not  a  mistake  was  made,  and  the  work  was 
satisfactorily  accomplished.  There  was  no  trouble 
with  the  men,  and  the  superintendent  of  the  works, 
Mr.  S.  M.  Vauclain,  was  converted  to  the  metric 
system. 

The  limit-gauge  system,  so  extensively  employed 
in  engineering  works  nowadays,  is  independent  of 
the  system  of  imits;  it  is  immaterial  to  the  workman 
whether  his  gauge  is  exact  millimetres  or  inches — 
he  need  not  know  its  dimensions  at  all.  In  eithei' 
case  the  dimensions  are  almost  certain  to  be  ex- 
pressed in  decimals.  Lathes,  milling  machines, 
boring-  machines,  etc.,  need  no  alteration  at  all  for 
use  with  the  metric  system ;  templets  are  easily 
altered,  if  necessary,  but  how  often  would  any  altera- 
tion be  required?  In  any  case,  templets  wear  out, 
and  have  to  be  replaced.  It  is  easy  to  alter  bushings 
in  jigs.  Few  measurements,  except  those  where  an 
exact  fit  is  required,  are  accurately  worked  to,  so 
that  the  elaborate  calculations  sometimes  put  for- 
ward to  show  the  difficulty  of  expressing  British 
standard    dimensions   in   millimetres    are   beside   the 


mark;  usually  the  nearest  millimetre  is  sufficiently 
accurate.  Carpenters  and  joiners  are  not  parti- 
cular to  an  eighth,  and  in  pattern-making  rule-of- 
thumb  allowance  for  shrinkage  would  swallow  up 
many  millimetres.  Standard  screw-threads,  unless 
over  I  inch  in  diameter,  are  rarely  cut  in  the  ordinary 
lathe;  they  are  cut  with  taps  and  dies  which  are 
of  fi.xed  dimensions,  and  it  does  not  matter  in 
the  least  that  they  will,  no  doubt,  continue  to  be 
cut  to  inch  standards.  British  Association  Standard 
threads,  adopted  by  the  Standards  Committee,  are 
tabled  only  in  metric  units — rare  foresight! — but  we 
never  hear  of  any  trouble  due  to  the  confusion  be- 
tween inches  and  millimetres.  Metric  micrometers 
are  conveniently  made  with  two  revolutions  per  milli- 
metre, reading  to  i/ioo  mm.;  but  inch  micrometers 
have  to  be  made  with  40  revolutions  to  the  inch,  and 
25  divisions  to  the  circle,  or  some  such  awkward 
arrangement  involving  much  mental  effort  and 
liability  to  error.  The  i/iOO  mm.  is  a  finer  and 
therefore  better  unit  than  the  1/1,000  inch,  which 
is  2i  times  as  coarse. 

As  for  engineering  calculations,  the  advantage  is 
so  enormously  on  the  side  of  the  metric  system  that 
it  is  hardly  worth  discussing.  In  the  design  of  elec- 
trical machinery  it  is  far  easier  to  convert  all  the 
British  measurements  into  metric  units,  work  out 
the  calculations,  and  convert  back  again,  than  to 
adhere  to  the  British  measures.  This  is  indeed  a  com- 
mon practice  in  electrical  work.  The  opinion  of 
Mr.  C.  P.  Steinmetz,  the  distinguished  American 
mathematician  and  engineer,  is  worth  quoting 
in  full.  At  the  commencement  of  a  paper  on  the 
"Steam  Path  of  the  Turbine,"  read  before  the 
American  Society  of  Mechanical  Engineers,  he 
says : — 

"  In  the  following,  the  metric  system  of  units  will 
be  used  throughout,  since  the  incongruous  mixture 
of  heterogeneous  units,  called  the  English  system, 
requires  so  many  reduction  factors,  that  it  can  con- 
veniently be  used  only  in  a  narrow  range  of 
mechanical  calculations,  by  memorising  reduction 
factors;  but  where  the  investigation  extends  over 
several  branches  of  science,  as  mechanics,  thermo- 
dynamics, and  electrical  engineering,  the  English 
system  is  so  cumbersome,  that  it  is  far  simpler  to 
translate  the  premises  into  the  metric  system,  carry 
out  the  work  in  the  metric  system,  and  translate  the 
result  back  into  the  English  system,  if  so  desired." 

Sir  Frederick  Bramwell  has  often  been  quoted  in 
favour  of  the  existing  system,  which,  he  claimed, 
was  the  best  for  mental  arithmetic;  but  he  possessed 
altogether  exceptional  powers  in  this  respect,  and 
it  is  a  poor  argument  that,  because  he  was  proficient 
in  mental  arithmetic,  we  should  put  up  with  the 
innumerable  disadvantages  of  the  British  units, 
^loreover,  he  mistook  the  metric  system  for  the 
decimal  system.  Users  of  metric  units  are  in  no 
way  tied  to  the  use  of  decimalsj  they  use  vulgar 
fractions  whenever  these  suit  their  purpose  better, 
and  they  claim  the  use  of  Sir  Frederick  Bramwell's 
short  cuts  as  well  as  their  own.  On  the  other  hand. 
Sir  Benjamin  Baker,  an  engineer  of  no  less  emin- 
ence, and  of  great  experience  in  the  use  of  the  metric 
system,  said  that  the  latter  was  "  incomparably 
simpler  ";  the  difference  was  "  simply  marvellous  !  " 

No  English  engineer  can  possibly  object  to  the 
metric  system  on  the  score  of  "  a  string'  of  deci- 
mals ";  on  the  one  hand,  he  already  uses  the  mil,  or 
thousandth  of  an  inch,  habitually,  and  on  occasion 
expresses  his  dimensions  in  ten-thousandths — four 
decimal  places !  The  same  measurements  can  be 
expressed  in  millimetres  and  decimals  to  three  deci- 
mal places  only,  to  a  higher  degree  of  accuracy,  and 
to  two  decimal  places  with  a  degree  of  accuracy 
which  cannot  be  exceeded  in  practical  work  (4/10,000 
in.),  except  in  the  very  finest  operations. 

It  would  seem  advantageous  to  give  an  actual 
example  of  a  working  drawing  figured  on  the  metric 
>vstem.    for    the    purpose    of   comparison    with    the 
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English  system,  as  probably  few  of  our  readers  have 
seen  or  had  occasion  to  prepare  two  such  drawings; 
we  therefore  reproduce  a  drawing  which  is  given 
in  Prof.  Follows's  "  Dictionary  of  Mechanical  Draw- 
ing "  as  an  example  of  the  best  way  of  dimensioning 
a  drawing,  in  terms  of  feet  and  inches,  and  the  same 
drawing  with  the  same  dimensions  translated  into 
metric  measures.  Although  the  latter  are  taken  to 
only  one  place  of  decimals,  i8  out  of  the  28  different 
dimensions  are  correct  to  less  than  one  mil  (one- 
thousandth  of  an  inch);  24  are  correct  ■(\'ithin  two 
mils;  and  of  the  remaining  four,  two  are  just  over 
two  mils  too  large,  whilst  the  other  two,  which  are 
of   no   consequence   whatever   (being   the    radii    of 


if  only  to  refute  the  common  but  groundless  argu- 
ment that  the  metric  equivalents  necessitate  "  a 
string  of  decimals."  We  may  mention  that  the  thou- 
sandth of  a  millimetre  is  much  used  in  measurements 
of  high  precision,  as  of  the  wave-length  of  light,  and 
is  called  the  micron;  one  mil  (i/i.oooth  of  an  inch) 
=  25  microns. 

Tlie  reason  why  the  inaccuracy  due  to  taking  the 
nearest  tenth  of  a  millimetre  never  exceeds  about  2 
mils,  and  averages  about  i  mil,  is  obvious;  the 
greatest  error  tliat  need  be  incurred  is  50  microns, 
which  is  less  than  2  mils.-  If  greater  accuracy  were 
needed,  it  would  never  be  necessary  to  use  more 
than  two  places  of  decimals,  as  this  would  give  the 
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fillets),  are  only  taken  to  the  nearest  millimetre,  and, 
therefore,  are  respectively  .007  and  .014  in.  too  small. 
Disregarding  these  fillets,  there  is  not  a  single 
dimension  where  a  fit  is  required  which  is  as  much 
as  one  mil  inaccurate,  and  not  a  single  dimension 
which  is  as  much  as  .0021  in.  out.  To  prove  these 
statements,  we  give  a  table  showing  the  inch  mea- 
surement, the  metric  equivalent  to  thousandths  of 
a  millimetre,  the  figure  used  on  the  drawing,  and 
the  resulting  error  expres.sed  in  terms  of  the  inch'. 
We  believe  this  comparison  is  worth  careful  study. 


Dimensicn 

EqniTalent 

Approx.  equiv. 

Error 

in  inches. 

in  mm. 

in  mm. 

in  inches. 

4i' 

114298 

114-3 

4-  -00008 

fii 

146-048 

146-0 

—  •00189 

sr 

149223 

1492 

—  -00090 

6 

1.^2-397 

1 .52-4 

-1^  -00012 

fir 

1  CI  922 

161-9 

—  -00087 

fij 

17r447 

171-5 

f  -00209 

4 

10ir>98 

1016 

+  -00008 

34* 

88  899 

M8-9 

+  -00004 

4.y 

116  679 

116-7 

+    00083 

9 

228-596 

2286 

t   -00016 

42 

123823 

1 23  S 

- -00090 

I4i 

368  293 

368-3 

♦   •0002  s 

43 

120-6*8 

I'20-7 

-H  -00205 

4il 

111123 

111  1 

—  -00090 

7a 

200022 

200-0 

—  -00087 

4!iA 

126  201 

l-i6  2 

—00016 

lO'i 

27.S-015 

2730 

—  -00177 

U 

3H100 

.18' 1 

0 

2HA 

584-983 

5K5-0 

-1-  -00067 

541 A 

1,.M5386 

1,395  4 

-H    00058 

■m^ 

.-.27-833 

r.27-8 

—   110130 

fil 

133-348 

133-3 

—00189 

•tft.  2iMn. 

2,813  049 

2,81.S-0 

—  -CO  193 

"A 

229390 

229-4 

■\    00039 

201 

514  340 

514  3 

— -ooiss 

36  i 

927  083 

927  1 

-(-  -00067 

j 

6-350 

6 

-         014 

,' 

3-175 

3 

-       007 

equivalent  a  maximum  error  of  \  mil,  and  an  average 
error  but  little  exceeding  one  ten-thousandth  of  an 
inch.  In  the  case  of  the  four  dimensions  that  must 
lit  other  parts,  one  is  the  diameter  of  the  journals, 
and  iiappens  to  be  right  to  less  than  the  ten-thou- 
sandth part  of  an  inch,  though  a  whole  mil  would 
not  matter  in  this  instance.  The  other  three  should 
be  close  tits;  one  of  them  is  almost  exact,  the  others 
both  show  a  deficiency  of  nearly  one  mil,  and  might 
with  advantage  be  taken  to  the  second  decimal  place. 
It  will  be  noticed  that  Prof.  Follows  uses  such 
dimensions  as  36^  in.  and  9  ft.  2J  in.  on  the  same 
drawing.  This,  however,  is  nothing  to  what  can  be 
done  in  inch  measurements-,  as  we  shall  show;  but 
before  leaving  this  drawing,  we  commend  to  the 
notice  of  our  readers  the  series  of  dimensions  which 
must  add  up  to  54  15/16  between  the  journals,  and 
invite  them  to  perform  the  addition,  tirst  in  inch 
measurements,  and  afterwards  with  millimetres.  The 
latter  we  have  done  mentally  with  ease ;  we  defy  any 
reader  to  add  up  the  inch  measurements  in  the  same 
way,  without  a  mistake,  in  twice  the  time.  There  is 
nothing  exceptional  about  the  drawing,  which  was 
selected  merely  for  convenience,  as  a  typical  case, 
and  without  the  slightest  regard  to  the  values  of  the 
dimen^inn';. 

f^To  b»  cmt tinned.) 


*  DimpnaioD  to  Bt  otber  |>»rt  uf  marhinr 


O/oiiiiir.  —  Mkssbs.  Oz-onaiu,  Ltd.,  have  recently 
received  a  further  order  from  the  London  Electric  Railway  for 
"O/.inair"  plant.  The  precfnt  inntalla'ion  ie  dextined  for  the 
LeiccHticr  Square  iitation  of  the  Charing  ('  o  «,  Euiton  and  Hamp- 
Btcad  Tnli',  where  it  will  be  in  operation  nhiir'ly.  It  roniitituteit 
the  17th  inBtalialinn  nupplied  to  the  Londcin  Tube  Ra'lways  by 
MeKsrn,  Oa  inair,  Ltd.,  and  this  tentilipB  to  the  xnoceiw  and  poimlarity 
of  their  Ryatem  of  pnrifyinir  air  hr  the  nilditii  n  of  pniall  ijuantitiea 
of  pure  o/.ine,  which  can  be  applied  rqually  to  the  factory  the 
ofllc",  or  the  hrmc. 
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THE  RELATION  OF  SCIENCE  TO  PRACTICE 
IN   ENGINEERING. 


Dealing  with  this  subject  as  President  of  the  Liverpool 
ESGINBBRING  SOCIETY,  Pbop.  E.  W.  Mabchast  delivered  an 
intereeting  address,  ot  which  the  following  is  an  abstract : — 

It  is  to  the  application  of  scientific  method  and  the  development 
of  technical  instruction  that  Germany  owes  the  position  she  has 
attained  in  engineering'  constructional  work  during  the  past  °20 
years.  There  is  little  doubt  that  if  we  are  to  retain  the  pre- 
eminent position  we  have  occupied  in  engineering  manafacture 
and  construction,  it  will  "be  necessary  for  us  to  woik  by  scientific 
methods,  and,  by  applying  the  scientific  knowledge  we  have  gained 
of  the  quality  and  strength  of  material,  to  cheapen  and  improve 
the  construction  of  engineering  work.  To  illustrate  the  effect  of 
scientific  study  in  one  direction  only,  it  is  sufiBcient  to  compare  the 
cost  of  electrical  plant  with  what  it  was  20  years  ago.  A  normal 
figure  for  static  transformers  was  £2  IOp.  per  Kw.,  now,  a  large 
transformer  can  be  built  for  lOs.  per  kw.  This  reduction  in  price 
-  is  due  to  two  things  ;  the  discovery  of  alloyed  steel,  which  has  a 
much  higher  electrical  resistance  than  ordinary  transformer  iron, 
and  magnetic  qualities  very  little  inferior,  which  has  enabled  a 
smaller  iron  section  to  be  used  ;  and,  secondly,  to  the  scientific 
study  of  the  most  effective  method  of  getting  rid  of  the  waste 
heat,  which  has  enabled  an  enormous  increase  in  the  size  of  unit 
to  be  effected. 

The  laboratory  attached  to  a  college  or  university  has  usually 
limited  facilities  for  large  scale  engineering  research  ;  it  must 
deal  in  principles  and  theories,  which  are  really  fundamental. 
Researches  of  this  kind  naturally  divide  into  three  groups  : — 

1.  Investigation  of  the  properties  of  materials  used  in  engi- 
aeering. 

2.  Investigation  of  apparatus  and  machines,  their  origination 
and  design. 

3.  Investigation  of  a  more  physical  kind  on  new  phenomena,  with 
a  view  to  their  development  for  practical  use. 

All  these  fields  of  research  are  vast  in  extent,  and  their 
exploration  is  only  begun. 

1.  The  essential  material  for  electrical  engineers  is  copper,  which 
forms  a  considerable  percentage  of  the  weight  of  all  electrical 
machinery.  The  quality  of  greatest  importance  is  its  electrical 
conductivity,  and  it  is  interesting  to  note  that  all  the  copper  need 
nowadays  for  electrical  purposes  is  of  2  or  3  per  cent,  better  con- 
ductivity than  the  purest  copper  Mathiesseu  could  produce  in  his 
laboratory.  The  improvement  in  this  material  has  been  due  entirely 
to  the  careful  scientific  study  of  its  properties,  and  to  the  applica- 
tion of  electrolytic  purification  in  the  final  stages  of  manufacture. 
The  study  of  copper  conductivity  showed  that  the  presence  of  a  very 
small  amount  of  impurity  was  sufficient  to  cause  a  decrease  of  con- 
ductivity out  of  all  proportion  to  its  amount.  For  example,  traces 
of  arsenic  reduce  the  conductivity  by  40  per  cent.,  O'l  per  cent,  of 
phosphorous  reduces  the  conductivity  by  30  per  cent.  Such  facts  as 
these  showed  the  way  in  which  the  highest  conductivity  could  be 
obtained.  Copper  of  high  tensile  strength  also  (30  tons  per  fq.  in.) 
is  very  common  with  small  wires.  A  similar  study  is  now  going 
on  with  aluminium,  a  metal  of  which  the  mechanical  qualities  are 
comparatively  poor,  and  the  result  already  has  been  to  place 
aluminium  in  the  field  as  a  serious  rival  of  copper  for  many  pur- 
poses. This  has  partly  been  due  to  the  reduction  in  price  caused 
by  improved  methods  of  manufacture,  which,  in  turn,  are  due  to  the 
results  of  scientific  investigation,  but  also  to  the  study  of  methods 
of  preparing  the  metal,  so  that  it  shall  not  be  corroded  by  exposure. 

The  effect  of  scientific  investigation  on  the  manufacture  of  iron 
and  steel  for  electrical  purposes  has  already  been  referred  to.  A 
new  alloy  of  silicon  and  iron  called  "  Stalloy  "  was  produced,  as 
the  result  of  researches  by  Barrett,  Brown  and  Had  field  on  the 
conductivity  and  permeability  of  iron  alloys  in  January,  1900. 
These  researches  give  us  a  particularly  interesting  example  of 
the  advantage  of  co-operation  between  the  manufacturer  and  the 
man  of  science.  The  work  undertaken  was  a  scientific  investiga- 
tion of  the  properties  of  iron  alloys,  in  which  different  substances, 
tungsten,  nickel,  manganese,  silicon  and  aluminium,  in  known 
proportions,  were  alloyed  with  steel.  The  materials  were  produced 
at  the  Hecla  Works  of  Sir  Robert  Hadfield  at  Sheffield,  and  tested 
in  Prof.  Barrett's  laboratory  at  Dublin.  The  surprising  effect  of 
a  small  percentage  of  silicon  on  the  electrical  conductivity  of  the 
iron  and  on  its  magnetic  softness  was  the  result  of  greatest 
interest.  It  is  no  exaggeration  to  say  that  no  other  discovery  has 
done  more  to  reduce  the  size  and  improve  the  operation  of  elec- 
trical machinery  than  this  one  has  done. 

The  effect  of  alloying  with  tungsten  pointed  to  a  method  of 
producing  a  hard  steel  for  permanent  magnets.  This,  and  the 
other  important  uses  to  which  tungsten  could  be  put,  led  the 
Germans  to  tale  up  tungsten  manufacture,  and  when  the  war 
broke  out  nearly  all  the  tungsten  used  in  tool  steel  and  magnet 
steel  was  proved  to  be  of  German  origin.  This  position  has  now 
been  changed,  and  thanks  to  the  complete  control  we  possess  over 
the  supply  of  tungsten  ores,  the  manufacture  of  tungsten  has  been 
undertaken  by  the  manufacturers  here  on  a  large  scale,  with  the 
result  that  all  the  tungsten  wanted  for  magnets  and  tool  steels 
can  be  obtained.  This  result  has  been  achieved  not  by  direct 
Government  action,  but  by  the  enterprise  of  our  manufacturers. 

Germany  has  not  captured  our  trade  in  magnet  steel,  the  steel 
made  in  Sheffield  is  better  and  harder  than  any  that  can  be  got 
anywhere  else  in  the  world.  And  we  are  not  standing  still.  The 
investigation  of  the  magnetic  property  of  steel  is  a  subject  which 
is  now  being  undertaken  by  a  Committee  of  the  Institution  of 
Blectrioal   Engineers,   working   in   conjunction   with    the   manu- 


facturers, notably  Sir  Robert  Uadfield's  firm,  and  it  is  hoped  that 
the  results  of  the  investigations  now  being  undertaken  may  prove 
as  useful  as  those  which  have  been  obtained  from  the  earlier 
experiments. 

The  discovery  of  sludging  in  transformer  oils  led  to  the  scientific 
study  of  the  properties  of  oil,  with  the  result  that  at  the  present 
time,  oil  manufacturers  will  undertake  to  provide  oil  which  will 
produce  no  perceptible  'sludge"  or  deposit,  after  hundreds  of 
hours  of  heating  in  contact  with  copper,  even  when  air  is  blown 
through  the  oil  to  oxidise  it. 

The  nee  of  high-frequency  current  has  opened  up  a  wide  range 
of  investigation  on  the  properties  of  material,  which  will  require 
a  large  amount  of  time  and  patient  study  before  the  materials  can 
be  used  to  the  best  advantage. 

2.  One  of  the  most  outstanding  examples  of  the  assistance  that 
scientific  investigation  has  given  to  the  construction  of  electrical 
machinery  is  the  working  out  of  the  principle  of  the  magnetic 
circuit,  by  the  late  Dr.  John  Hopkinson.  Dynamos  had  been 
constructed  by  Edison  and  others  in  America  and  elsewhere,  but 
it  was  not  until  Hopkinson  had  pointed  the  way  to  an  economical 
design  of  the  magnetic  circuit  that  any  very  rapid  progress  was 
made. 

An  example  of  what  scientific  design  and  experiment  may 
accomplish  has  recently  come  to  my  notice  through  the  activity  of 
one  of  my  students.  I  refer  to  the  practical  monopoly  that 
Germany  had  obtained  in  the  manufacture  of  magneto?.  When 
the  war  broke  out  a  company  was  formed,  and  Mr.  Watson  worked 
out  the  design  of  a  good  magneto.  The  manufacture  was  not  a 
mere  copy  of  that  which  had  previously  come  from  Germany  ;  it 
was  worked  out  on  scientific  lines,  and  the  result  was  a  machine 
superior  to  that  which  had  formerly  been  imported  from  Germany. 
The  firm,  which  is  now  making  2.')0  machines  a  week,  is  extending 
its  works  rapidly,  and  will  soon  be  turning  out  from  1,000  to  1,500 
machines  per  week,  mostly  for  the  British  and  Allied  Governments. 
This  is  an  excellent  example  of  what  may  be  done  by  scientific 
organisation  and  the  use  of  scientific  knowledge.  A  great  deal 
remains  to  be  done  in  this  direction.  A  colleague  of  mine  who 
spent  some  years  with  Siemens  k  Halske,  in  Berlin,  told  me  that 
he  was  one  of  the  staff  of  a  dozen  or  more  technical  graduates  who 
spent  their  whole  time  testing  and  experimenting  with  a  line  of 
A.c.  motors  that  the  firm  was  turning  out,  to  see  whether  it  was 
possible  to  improve  their  design  and  increase  their  rating.  It  is  to 
work  of  this  kind  that  the  marvellous  progress  of  German  industry 
is  largely  due. 

Every  electrical  machine  of  the  present  day  is  an  example  of 
what  scientific  study  can  produce. 

Prof.  Miles  Walker  described  at  the  British  Association  meeting 
at  Manchester,  just  recently^  a  new  device  he  has  produced,  as  the 
result  of  experiments  in  his  laboratory,  which  has  enabled  him  to 
obtain  1,500  KW.  from  a  rotary  converter  of  only  500  KW.  rating, 
a  further  advance  brought  about  by  scientific  investigation. 

It  is  perhaps  in  the  development  of  machinery  and  apparatus 
for  the  production  and  use  of  high-frequency  currents  that 
scientific  investigation  has  found,  within  recent  years,  its  most 
effective  application.  The  mathematical  investigation  of  Kelvin 
first  showed  how  high-frequency  currents  could  be  produced  in  an 
electrical  circuit,  consisting  of  a  condenser  and  a  coil  of  wire  ;  the 
discovery  of  Hertz,  that  these  oscillations  would  produce  electric 
wave=,  was  first  made  possible  by  the  classical  electromagnetic 
theory  of  Clerk  Maxwell,  the  gradual  evolution  of  this  idea  to 
practical  ends  by  Marconi  and  others  led  to  the  design  of  sparking 
circuits  which  can  handle  and  control  discharges  having  an  average 
power  of  500  or  1,000  kw.,  and  these  discharges  are  now  in 
regular  use  for  wireless  signalling  across  the  Atlantic.  The 
discovery  of  Duddell  that  continuous  electrical  oscillations  could 
be  produced  by  the  electric  arc  and  the  development  of  this  dis- 
covery by  Poulsen  have  led  to  the  design  of  the  ''  Poulf  en  ' 
generators,  which  now  develop  over  200  h.p.,  and  are  used  for 
sending  messages  from  San  Francisco  to  Honolulu.  But  perhaps 
the  most  remarkable  instance  of  the  utility  of  scientific  method 
has  been  the  application  of  loading  coils  for  increasing  the  distance 
over  which  an  audible  telephone  message  can  be  sent.  The  idea  of 
using  self-induction  to  improve  the  speaking  capacity  of  a  cable 
was  first  suggested  by  Heaviside  as  the  result  of  a  mathematical 
analysis.  The  application  of  Heaviside's  principles  by  Popin  (a 
man  of  Servian  nationality")  and  the  installation  of  Pupin's 
loading  coils  has  made  it  possible  to  sand  a  telephone  message  from 
New  York  to  San  Francisco  ;  whereas  20  years  ago  it  was  thought 
almost  beyond  the  powers  of  practical  telephone  engineers  to  speak 
from  Holyhead  to  Dublin. 

3.  One  of  the  most  remarkable  developments  which  has  taken 
place  during  the  past  few  years  has  been  the  equipment  by  such 
firms  as  the  General  Electric  Co.,  of  America,  of  testing  and 
research  laboratories,  which  are  really  laboratories  of  applied 
physics,  snd  which  do  not  attempt  to  make  themselves  of  direct 
use  in  the  testing  and  examination  of  electrical  or  other 
machinery.* 

Dr.  Langmuir,  the  director,  states  that  : — "  The  laboratory  is 
continually  conducting  researches  of  a  purely  scientific  nature. 
These  investigations  may  be  initiated  because  of  their  scientific 
interest  without  any  definite  object  in  view,  but  every  marked 
advance  in  science  has  resulted  sooner  or  later,  directly  or  indi- 
rectly, in  important  effects  on  industry,  and  these  laboratory 
investigations  have  nearly  always  had  practical  results."  The  gas- 
filled  lamp,  or  "  half-watt  lamp,"  had  its  origin  in  the  result  ot  an 
academic  study  of  the  laws  governing  the  loss  of  heat  in  small 
wires.     The  metallised   lamp  resulted  from  experiments   with  a 

*  An  illustrated  description  of  these  laboratories  appeared  in  the 
Electbiual  Review  of  October  22nd,  1915. 
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high-temperature  vacuum  furnace.  He  adde,  however,  "  that  it 
does  not  follow  that  all  important  aohievementa  of  the  laboratory 
have  thu3  been  broufrht  about.  Many  of  them  are  the  results  of 
persistent  resourcefnl  effort  directed  from  the  beginning  towards  a 
perfectly  definite  goal." 

One  of  the  most  remarkable  instances  of  the  application  of 
scientific  investigation  in  industrial  purposes  that  I  have  seen 
recently  is  the  application  of  high-tension  electric  discharge  to 
the  precipitation  of  dust.'  This  process,  the  application  of  which 
to  the  dispersal  of  fog  was  first  suggested  by  Sir  Oliver  Lodge, 
ia  now  baing  applied  to  the  purification  of  blaat-furnace  gases, 
to  the  precipitation  of  aluminium  oxide,  to  ihe  precipitation  of 
starch  dust,  sugar  dust,  and  coal  dust,  and  an  attempt  is  being 
made  to  apply  the  process  to  the  destruction  of  black  smoke. 

Reference  has  already  been  made  to  the  development  of 
wirelesj  telegraphy  ;  in  this  connection  the  more  physical  type 
of  investigation  is  of  the  greatest  vp.lue.  The  investigation  by 
Fleming  cf  the  so-called  "Edison  Effect,"  in  which  he  showed 
the  unilateral  conductivity  between  a  heated  filament  and  a  metal 
plate  enclosed  in  an  exhausted  bulb,  has  been  used  extensively 
for  detecting  signals  sent  across  the  Atlantic  at  Clifden,  and  in 
many  other  wireless  stations  ;  it  has  given  us  one  of  the  most 
reliable  detectors  for  this  pujiiose  that  we  have,  otf  that  is  unin- 
fluenced by  atmospheric  discharges.  This  principle  has  been  used 
in  the  valves  which  seem  likely  to  provide  telephone  engineers 
with  a  satisfactory  relay,  a  thing  for  which  they  have  been  vainly 
searching  for  years. 

If,  as  seems  probable,  laboratories  for  investigations  of  this  kind 
spring  up  and  develop  in  connection  with  many  large  mannfac- 
taring  firms,  scientifically-trained  men  will  be  required  to  man 
them.  It  is  one  of  the  functions  of  the  universities  and  technical 
schools  to  supply  these  men.  It  is  in  this  direction  that  there 
should  be  the  closest  co-operation  between  the  engineering  schools 
of  the  country  and  the  manufacturing  firms.  The  students  of 
universities  and  colleges  are  well  adapted  by  their  training  to 
occupy  positions  in  such  laboratories  ;  but  if  they  are  to  be 
obtained,  they  must  receive  some  financial  encouragement. 

The  war  has  proved  to  us  that  the  Germans  have  made  enormous 
industrial  progress,  and  it  has  opened  the  eyes  of  a  good  many 
people  who  had  failed  to  appreciate  the  rapidity  of  their  progress. 
Though  I  do  not  wish  to  hold  out  as  the  universal  panacea  for  all 
industrial  evils  a  closer  relation  between  science  and  practice  in 
engineering  manufacture,  I  believe  that  a  great  deal  is  posdble  by 
a  more  intelligent  appreciation  of  the  benefits  that  scientic  study 
and  investigation  can  confer  on  industry.  That,  in  itself,  is  not 
enough.  In  order  to  enable  the  manufacturer  to  equip  and  main- 
tain such  laboratories  it  will,  I  believe,  be  necessary  for  him  to 
receive  protection  in  some  form  for  his  products. 

We  must  be  prepared,  after  the  war  is  over,  for  a  fierce  and 
unscrupulous  war  of  commerce,  not  only  with  Germany,  but  with 
other  countries  less  highly  developed.  It  will  take  us  all  our 
time,  with  all  the  political  advantages  we  hope  to  gain,  to  main- 
tain oar  place  in  the  world's  markets.  We  shall  have  a  powerful 
commercial  competitor  in  America,  a  competitor  who  will  not 
have  suffered  the  devastating  capital  losses  we  are  suffering 
through  this  war.  We  shall  have  to  use  to  the  full  our  scientific 
knowledge,  so  as  to  save  every  penny  that  we  can  of  unnecessary 
expenditure  m  materia',  or  in  labour.  The  manufacturers,  as  I 
have  already  explained,  are  realising  this  fact.  The  Government 
has  already  established  a  Research  Council,  and,  it  is  to  be  hoped, 
may  also  assist  by  supporting  the  institutions  which  supply  the 
raw  material  of  scientific  development. 


THE   INSTALLATION  AND   WORKING   OF 
STORAGE   BATTERIES. 

O.N  November  l^rK^.  Mil.  R.  Rankin,  BSo.,  M.I.E.E.,  read  a  paper 
before  the  Associatio.n  np  Sdpbkvisino  Electricians  presenting 
a  great  deal  of  practical  information  on  the  problems  of  lead 
accumulator  working.  I'robably  the  very  fact  that  this  subject  is 
often  considered  hackneyed  and  rather  below  the  notice  of  an 
engineer  is  chielly  responsible  for  unsatisfactory  results  where 
these  are  obtained.  It  is  ..uite  wrong  to  regard  a  storage  battery 
aa  a  sort  of  necessary  evil  ;  it  deserves  and  repays  careful  attention  • 

t  IS  not  beneath  the  notice  of  an  engineer,  although  it  has  no 
wheels  about  it  ;  and  when  a  battery  gives  trouble  it  is  generally 
due  to  faulty  manipulation.  Unless  a  battery  is  large  enough  for 
tta  work  and  is  regularly  inspected  it  is  bound  to  give  trouble.     I{y 

nsistingupon  a  lOo  per  cent,  maintenanceofcapacity  guarantee 
one  can  be  sure  that  the  bittcry  is  of  aieqnate  capacity,  and  the 
extra  cost  of  a  battery  room  accommodating  all  the  cells  in  one 
tier  18  repaid  by  the  rcsultiiig  easier  inspection  and  more  cflJcient 
maintenance.  If  the  cell  lugs  bj  bolted  together,  the  bolts  must 
be  tightened  at  fr..|uent  iotervals,  and  where  wooden  separatoi- 
are  employed  these  shoald  not  be  placed  against  the  positive  plates 
otherwise,  by  impeding  acid  circulation  at  this  pjint,  they  lead  to 
corrosion  of  the  positives. 

It  is  an  easy  matter  almost  to  ruin  a  battery  by  carelesgness 
during  the  first  charge.  Charging  should  be  continuous  and  pro- 
longed until  all  the  ells  show  cjnstant  voltage  and  specific  gravity. 
If  filling  with  acid  taki  -  some  time,  oarc  niuht  be  taken  that  those 
cells  first   filled   are  completely  charged.     Cost  of  Miergy  is  of  no 

'See  Elegthical  Kbview.  M«y  14th.  I9ir>. 


importance  as  compared  with  the  importance  of  a  thorough  first 
charge.  The  latter  may  occupy  40  to  60  hours,  and  as  it  should  be 
continuous  for  24  hours  at  least,  it  is  inviting  trouble  to  start 
charging  from  a  new  generating  set  without  making  sure  that  the 
latter  is  in  perfect  electrical  and  mechanical  adjustment.  The 
charging  current  must  be  reduced  if  the  cell  temperature  reaches 
100°  F.,  and,  after  charging  is  apparently  complete,  half  the 
normal  charging  current  should  be  continued  for  six  hours  or  so. 
The  specific  gravity  may  not  show  constancy  on  completion  of 
charge,  unless  allowance  be  made  for  its  being  reduced  1  point 
(water  =  1,000)  per  3°  F.  temperature  rise  above  i;0°  F. 

When  a  battery  is  first  placed  in  service  it  should  not  be  worked 
too  heavily  for  a  time,  and  during  the  whole  cf  its  life  its  dis- 
charge should  be  reckoned  according  to  the  subjoined  table.  The 
figures  there  incladed  show  the  marked  reduction  in  capacity  of 
cells  at  heavy  discharge  rate?,  and  the  minimum  cell  voltages 
specified  must  be  observed.  In  this  connection  the  Rankin  battery 
control  instrument  is  particularly  useful  ;  there  are  two  pointers, 
one  indicating  the  actual  average  voltage  per  cell,  and  (on  another 
scale)  the  total  battery  voltage  :  the  second  indicating  the  battery 
discharge  current  and  the  permissible  minimum  voltage  per  cell 
which  ia  dependent  on  the  rate  of  discharge.  If  the  potitiona  of 
the  two  pointers  coincide,  the  battery  must  be  re-charged,  or  the 
rate  of  discharge  reduced,  for  the  actual  cell  voltage  has  reached 
the  minimam  parmissible  at  the  existing  rate  of  discharge. 
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Complete  reliance  should  never  be  placed  on  any  instruments  in 
battery  working.  Intelligent  personal  supervision  ia  imperatively 
necessary.  A  very  amall  error,  certainly  one  within  the  range  of 
everyday  experience,  in  a  battery  switchboard  voltmeter  may  lead 
easily  to  persistent  over-discharge  and  under-charge,  with  the 
result  that  cells  are  soon  brought  into  a  hopeless  condition.  It  is 
false  practice  to  give  always  a  certain  percentage  excess  of  charge 
over  discharge  (as  indicated,  say,  by  ampere-hour  meters),  because 
the  efficiency  of  charging  depends  greatly  on  the  charging  rate. 
The  familiar  "  10  per  cent,  excess  "  rule  ia  entirely  wrong,  as  will 
be  seen  from  the  following  consideration.  It  the  ampere-hour 
efficiency  cf  a  battery  be  .'■  per  cent.,  the  overcharge  required  is 
100  (100  -  .(  /.'■  per  cent.,  and  if  ./  =  9u  per  cent,  (which  is  the 
maximum  sound  guarantee  figure)  at  least  iri  per  cent,  over- 
charge is  needed,  and  though  this  may  suffice  at  the  normal 
charging  rate,  probably  \h  per  cent,  excess  will  be  needed  when 
charging  at  a  rate  50  per  cent,  in  excess  of  normal. 

Whilst  charging  at  excejsive  rates  i^  generally  recognised  to  be 
inefficient  and  injurious,  it  is  less  often  realised  that  cells  cannot 
be  properly  charged  at  very  low  rates.  i'Qe  negative  plates  are 
charged,  but  the  positives  are  simply  sulphated,  corroded  and 
buckled.  This  danger  is  particularly  to  be  guarded  against  where 
milking  boosters  are  used  ;  the  latter  should  give  the  full  normal 
charging  current. 

Distilled  water  is  best,  but  ia  not  indispensable  for  topping-up 
purposes.  If  it  be  proposed  to  use  other  local  supply,  a  sample 
should  be  sent  to  the  battery  manufaoUirers  for  approval.  Iron  is 
injurious  to  the  negatives  and  chlorine  to  the  positives,  which  it 
corrodea  violently.  Near  the  coast,  rain  water  is  charged  with  salt 
from  the  atmosphere,  and  must  therefore  not  be  used  for 
topping  up.  Water  added  should  be  introduced  at  the  bottom  of 
cells  by  aid  of  tubing,  and  preferably  during  the  last  stages  of 
changing  when  gassirg  facilitates  mixirg.  Corrosion  ia  favoured 
by  accumulation  of  dilute  electrolyte  on  the  surface. 

The  log  sheets  kept  so  religiously  in  most  accumulator  installa- 
tions are  of  more  than  doubtful  value.  Their  compilation  entails  a 
vast  mil  luntof  labour  and  pains  unlcs»,  of  course,  a  certain  practice 
not  unknown  amongst  attendants  is  followed,  in  which  case  the 
log  sheet  is  worse  than  useless.  To  overcome  those  several  objec- 
tions, Mr.  Rankin  suggests  a  very  workmanlike  method  of  control 
and  record  keeping.  Unless  it  is  very  small,  the  battery  ia  divided 
into  four  sections,  and  in  each  section  a  pilot  coll  is  chosen.  The 
latter  is  given  special  attention  to  ensure  that  it  is  a  true  index  of 
the  state  of  its  section.  The  current  ll  iwing,  voltage,  and  specific 
gravity  are  logged  for  the  pilot  cells  at  the  end  of  each  charge 
and  diwharge.  During  a  weekly  or  fortnightly  short  gassing 
overcharge,  readings  are  taken  at  ir.-minute  intervals  on  the  pilot 
cells  after  gassing  commences,  in  order  to  make  sure  that  charging 
is  really  ooinplote  .  at  the  same  time  all  the  cells  are  inspected  to 
see  that  they  begin  gassing  at  the  same  time  as  the  pilot  cells,  and 
gas  to  the  same  extent.  Any  sick  cell  thus  discovered  shonld  be 
nursed  and  full  particulars  should  be  logged  concerning  the  defect 
and   its  cure.     All   ordinary  troubles  are  covered,  in  so  far  aa  they 


Vol.  77.  No.  1,981,  NovEMBEB  12, 191-  ]  THE    ELECTRICAL    ilEVIE^V 


639 


ate  not  eliminated,  by  this  simple  system  of  regular  inspection  and 
careful  1  igfeing  of  aa  absolute  minimum  of  data.  The  elimination 
of  pp'cial  troubles  erenerally  needs  tha  experience  of  a.  specialist 
armad  with  an  auxiliary  electrode  in  addition  to  the  ordinary  cell- 
testing:  equipment. 

If  a  battery  is  to  remain  idle  for  several  monthf,  it  is  brst  to 
arrange  for  charging  it  at  suitable  intervals,  but  if  is  ia  to  remain 
out  of  service  for  a  year  or  more  ic  should  be  dismantled  by  the 
following  meacs  :  —After  charging  every  cell  completely,  diecharge 
thebitteryat  the  5-hour  rate  to  15  volts  or  less  pt^r  cell,  thus 
forming  a  protective  skin  of  su'phate  on  the  negatives  (which  are 
the  vulnerable  part).  Care  should  bj  taken  that  no  cell  reverses 
daring  this  unusually  complete  discharge.  When  discharged  the 
cells  should  be  emptied,  covered  over  aad  k^pt  c'ean.  A  first  charge 
is  required  when  the  cells  have  again  to  be  placed  in  c  )mmi8sion. 


THE    TR.\INING    O?    AN    ENGINEER. 


A>  President  cf  the  Birmingham  Association  of  Mechanical 
Engineers,  Mr.  A.  E.  .A.  Edwards  delivered  an  inaugural 
address  in  which  he  drew  attention  to  three  features  of  an 
engineer's  trainins  which  did  not  usually  receive  sufficient 
attention  : — ■ 

1.  l"he  commercial  side  of  the  bu.?iness. 

•J.  The  control  of  men. 

3.  Tlie  ]X)wer  of  speech. 

There  wore  doubtle.?s  othei's,  but  here  they  had  three 
features  which  were  essential  to  turn  a  sound  technical  man 
into  a  successful  engineer. 

To  put  the  matter  in  a  nutshell,  an  engineer  was  usually 
taught  the  profesxion   instead  of  the  business  of  engineering. 

An  apprentice  was  not  ordinarily  admitted  into  any  of  the 
i-outine  of  the  commercial  side  of  the  business;  he  knew 
nothing  a!)out  correspondence  or  of  getting  out  costs,  or  of 
jireparing  o-stimates,  or  of  the  value  of  an  hour's  work  by 
different  machine  tools,  or  of  the  art  of  selling.  This  work 
was  often  entrusted  to  men  who  had  no  technical  engineering 
training,  and  the  young  engineer,  to  whom  this  information 
would  be  invaluable,  was  rigorously  shut  out  of  those  depart- 
ments on  the  false  assumption,  perhaps,  that  he  would  learn 
t<io  much  of  the  firm'.s  business. 

If  a  firm  undertook  to  teach  an  apprentice  engineering,  and 
receive<l  money  for  doing  so,  they  should  give  him  some  know- 
letlge  of  the  commercial  side  of  the  business,  for  that  was  the 
side  which  was  of  first  importance.  X  successful  business 
man  sai<l  he  could  get  a  man  skilled  in  all  the  technical 
engineering  knowledge  required  for  his  business  for  £500  a 
year,  but  that  he  would  give  £'5,000  a  year  for  a  first-class 
commercial  man. 

There  were  some  engineering  establishments  in  which  it 
w.is  a  practice  for  every  draughtsman  to  take  out  his  own 
i|uantities  and  make  up  his  own  estimate.  To  do  this,  it  was 
necessary  for  the  draughtsman  to  see  the  foremen  of  the 
smiths,  boilermakers,  fitters  and  turnerc.  and  pattern  makers, 
and  to  obtain  from  them  an  estimate  of  the  time  each  of  the 
leading  items  required.  Such  a  procedure  gave  the  draughts- 
man a  chance  of  altering  his  design,  possibly  to  suit  the  pro- 
cesses of  manufacture  as  pointed  out  by  the  foremen,  instead 
i<(  such  alterations  being  delayed  until  the  first  machine  had 
been  made. 

Observation  proved  that  comparatively  few  engineering 
apprentices  rose  to  the  eminence  their  technical  skill  merited, 
becau.se  they  had  not  the  requisite  knowledge  of  how  to 
manage  men.  The  large  and  increasing  number  of  industrial 
disputes  was  undoubtedly  due  to  the  want  of  tact  in  the 
management. 

Many  indu.strial  disputes  arose  simply  from  the  fact  that 
large  limited  companies  fended  to  make  the  management  im- 
personal, and  the  men  felt,  in  fact,  they  knew,  that  their 
only  remedy  was  to  "come  out."  There  was  still  far  too 
much  distrust  between  capital  and  labour. 

In  the  shops  of  the  General  Electric  Co.,  he  was  told,  they 
put  an  Mpj)ri'ntioe  on  a  job,  and  left  him  at  it  until  he  could 
make  his  .successor  at  the  same  job  competent  to  do  the  work, 
and  thus  they  had  in  oj)eration  a  scheme  which  helped  a 
youth,  at  any  rate,  to  be  lucid  in  his  explanations,  and  which 
gave  him  .«ome  trifling  idea  of  management.  Quite  trifling. 
he  admitte<l.  but  it  was  j\ist  the  method  to  allow  a  youth  to 
assimilate  the  elements  nf  manngement,  and  he  was  cei'tain 
t  I  make  later  on,  other  tiling!^  being  equal,  a  better  manager 
tlian.  .say.  a  University-trained  man  who  had  been  pitch- 
fnrked  into  a. manager's  job  without  having  been  previously 
l.rnught  int<i  really  intimate  contact  with  men,  and,  conse- 
iiiiontly,  without  being  able  to  appreciate  their  point  of  view. 
Tlirre  were,  doubtless,  men  who  wei'e  born  leaders,  but  these 
were  in  a  very  small  minority.  The  majority  of  successful 
lea<Ier«  had  learnt  how  to  lead  through  hard  experience,  and 
bad  pa-iwed  many   pitfalls  on   the  way. 

Probably  the  reason  why  .\merica  could  afford  to  pay 
higher  wages  than  we.  and  yet  could  undercut  us  in  our  own 
markets,   was  the   fact   that  her  organisation   was   better. 

An  efficient  co-operation  must  con.sLst  of  a  controlhng  head. 
and  a  body  that  obeyed.  Discipline  was  its  most  essential 
ntt'il.iite.      T'nlp^s  ".•  mie  and   ;ill  coaicfl    to   try  to   live  with- 


out a  discipline  which  presuppo.si^d  leadership,  we  were  doomed 
to  sink  into  a  third-rate  people  of  mediocrities  or  worse. 

.\11  great  businesses,  all  great  nations  were  built  up  by 
leaders  of  men,  with  others  to  help  by  loyal  obedience  :  true 
union,  true  co-operation. 

Lastly,  an  engineer  was  not  likely  to  rise  above  quite  a 
subordinate  place  unless  he  could  place  his  thoughts  and  ideas 
leadily  before  tho.se  to  whom  be  wiis  speaking. 

In  order  to  gain  supi>ort  for  his  schemes,  a  man  must 
pos.se.ss  the  ability  to  gain  i)ersoMal  confidence  and  t(3  lead 
utliers  in  the  right  direction  by  thoughtfnl  consideration  of 
their  prejudices.  If  he  was  not  able  to  be  their  elementary 
.schoolmaster  in  technical  matters,  they  would  search  for  know- 
ledge among  friends,  manufacturers'  salesmen,  or  consulting 
(•ngineers,  and  would  form  opinions  of  their  own,  which  were 
likelier  than  not  to  be  wrong  ones  owing  to  imperfect  know- 
ledge of  the  requirements  oi   the  case. 

.\n  engineer's  ordinai-y  training  required  no  speech  at  all, 
whether  in  the  shops  or  oflice,  and  in  this  respect  it  differed 
from  the  training  required  for  almost  any  other  business,  in 
which  speaking  to  clients  or  customers  was  part  of  the  daily 
routine.  It  was,  on  this  account,  of  more  importance  to  the 
engineer  to  take  every  opportunity  of  learning  to  express  his 
thoughts  and  ideas,  which  few  of  them  could  do  clearly  with- 
out the  aid  of  a  pencil  or  a  piece  of  chalk.  Their  Association, 
and  all  other  .similar  societies  throughout  the  countiy,  formed 
a  means,  close  at  hand,  for  engineers  who  wished  to  practice 
this  essential  part  of  their  training. 

There  was  no  other  trade  or  profession  in  which  the  articled 
apprentice  at  the  end  of  his  time  was  rated  so  low  as  in 
engineering,  and  the  reason  appeared  to  be  that  an  engi- 
neer's training  was  at  present  base<l  on  altogether  wrong 
lines.  He  was  not  concerned  so  much  that  night  about  the 
training  of  men  whose  sphere  of  life  was  to  be  that  of  a 
mechanic  as  in  those  youths  whose  parents  payed  a  high 
premium  for  their  engineering  training,  in  the  vain  hope  that 
this  training  would  fit  them  for  some  reasonably  remunera- 
live  post  at  the  conclusion  of  their  apprenticeship. 

There  was  no  more  necessity  for  a  man  of  this  class  to  be  a 
first-rate  handicraftsman  than  there  would  be  for  a  doctor 
to  be  specially  skilled  in  washing  patients,  or  a  printer  expert 
in  .setting  up  type,  or  a  bi'as.sfounder  adept  in  pouring  metal. 
.\  iiremium  apprentice  .should  know  nmch  of  the  manual 
side  of  the  business,  but  his  training  should  extend  to  the 
(•<immei'cial  side,  to  the  elements  of  management,  and  to 
learning  how  to  clothe  his  ideas  with  words. 

It  was  in  this  direction  that  our  universities  and  our  work.s 
an<l  civil  engineers  should  train  tho.se  who  payed  to  be 
trained.  No  one  who  appreciated  the  value  of  money  should 
pay  a  premium  simply  that  his  boy  might  have  the  privilege 
of  learning  to  be  a  mechanic  or  a  draughtsman,  or  even  to 
liave  him  instructed  at  a  university  in  the  principles  and 
jirnctice  of  technical  engineering  alone. 

The  usual  qualifications  required  of  a  manager  were  that 
he  should  have  commercial  experience,  lie  a  good  organiser, 
and  be  of  good  address.  This  was  the  cla.ss  of  man  always 
wanted.  "There  was  a  demand  for  them  that  was  never 
satisfied.  Why  not  train  apprentices  first  in  these  qualifica- 
tions, instead  of  keeping  their  noses  to  the  grindstone  and 
attempting  to  grind  them  into  mechanics  or  draughtsmen, 
and  making  them  so  that  they  would  fit  that  groove  and  no 
other  all  the  dnvs  of  their  life'? 


THE    STAVE    FALLS    POWER 
DEVELOPMENT. 


In  a  paper  recently  read  before  the  Canadian  Society  of  Civii. 
Engineers,  by  Mr.  R.  F.  Havward,  some  particulars  were 
given  of  the  Stave  Falls  power  development  of  the  Western 
Canada  Power  Co.  The  latter  concern  has  the  right  to 
store  water  in  Stave  Lake  and  develop  50,000  h.p.  there,  and 
to  develop  a  similar  amount  of  power  at  the  mouth  of  Stave 
Piiver. 

The  company  is  the  riparian  owner  of  practically  the  whole 
margin  of  the  water  from  the  upper  end  of  the  lake  to  the 
loouth  of  Stave  River. 

Con.structional  work  on  the  Falls  idant  for  an  ultimate 
capacity  of  50,000  H.P.  commenced  early  in  1910,  and  a  stan- 
dard gauge  railway  six  miles  long  was  built  to  transport 
inachinerv  to  the  site. 

Tlie  first  installation,  consisting  of  two  9.000-KW.  units,  was 
put  into  conmiission  in  .Tanuary,  191'2,  and  in  1913  contracts 
were  placed  for  the  third  and  fourth  0,OIX)-kw,  units,  and  it 
became  necessary  to  provide  for  the  constructi(m  of  a  second 
plant  on  the  Stave  River  within  a  few  years'  time. 

Tlie  power  hou.se  at  Stave  Falls  was  laid  out  for  four  13.000- 
H.p.  turbines,  mean  head  of  water  110  ft.,  and  two  oOO-h.p. 
exciter  turbines.  The  double  horizontal  Francis  type  of  tur- 
bine was  cho.sen  for  the  large  jxjwer,  and  single-runner 
machines  for  the  exciters,  the  turbines  being  supplied  by 
Messr.s.  Escher,  Wyss  &  Co. 

The  author  remarks  that  had  the  plant  been  designevl  three 
o>-  four  vears  later,  the  vertical  type  of  .single-runner  Francis 
wheel  would   with<iut  doubt  have  been  adopted,  not  only  be- 
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cause  of  its  hislior  efficiency,  but  because  it  would  liave  saved 
money  on  tlie  power-house. 

The  turbine  casing  is  18  ft.  dia.,  built  of  5  in.  steel  plates, 
with  a  cast-steel  end  plate  designed  for  a  thrust  of  nearly 
1  .(KX)  Ions,  which  may  come  upon  it  when  the  governor 
suddenly  shuts  the  gates  under  full  load  and  head.  The 
runners  are  63  m.  diameter,  of  steel  plate  cast  into  steel  hubs, 
and  the  bearings  are  water-cooled,  15J  in.  in  diameter. 

The  area  of  the  draft  tube  gradually  increases,  so  that  the 
velocity  of  the  water  is  reduced  from  14.6  ft.  per  second  at 
the  top  to  6.3  ft.  per  second  at  the  bottom. 

ITie  governor  is  of  the  hydraulic  type,  operating  with  oil 
at  300  lb.  per  sq.  in.  pressure,  supplied  from  a  central  pump- 
ing plant  through  a  ring  pipe  system. 

The  turbines  were  built  on  a  guarantee  of  83  per  cent,  effi- 
ciency at  full  load  and  110  ft.  head,  and  have  developed  10,000 
Kw.  electrically,  under  107  ft.  head. 

The  generators,  exciters,  and  transformers  were  supplied  by 
the  Canadian  General  Electric  Co.  The  generators  are  three- 
phase,  60-cycle,  4,440-volt  machines  rated  at  8,825  K.V..4.,  with 
40  deg.  C.  "rise,  and  11.031  K.V..4.  with  55  deg.  0.  rise.  The 
exciters  are  each  of  2.50  kw.  capacity,  and  there  are  twelve 
3,000-KW.  water-cooled  oil-insulated  transformers  arranged  in 
three  banks  to  step  up  from  4,400  to  60,000  volts. 

The  oil  switcbgear  for  60.000,  12,000,  and  4,000  volts  was 
supplied  by  the  Canadian  Westinghouse  Co. ;  the  60,000-volt 
switches  and  bus-bars  are  contained  in  reinforced  concrete 
chambers,  with  the  4,000-volt  switches  in  a  room  above,  and 
lightning  arresters  on  the  roof. 

From  the  tail  race  level  to  mean  tide  level  at  the  mouth  of 
the  Stave  Eiver  the  total  fall  is  134  ft.,  and  while  a  single 
development  of  this  power  near  the  mouth  of  the  river  would 
be  quite  economical  for  the  fuU  capacity  of  plant,  the  initial 
cost  would  be  high,  as  the  dam  alone  would  cost  a  million 
dollars.  As  it  is  important  that  expenditure  on  future  con- 
struction should  not  be  made  further  in  advance  of  actual 
demands  than  neeessary.  a  plan  is  being  considered  of 
developing  two  plants,  each  to  work  with  65  ft.  bead. 

These  would  use  single-runner  vertical  turbines  of  10,000  t.i 
12,000  H.P.,  and  the  company  can  increase  its  plant  in  accord- 
ance with  the  demand  up  to  a  total  of  120,000  h.p. 


15.083.  "  PoitaWe  electric  l.iin|)s  '  11  J.  C.  FoiikksIKI!  (J-  *'.  Dunham 
U.S.A.).  October  25th.  (Divklcd  .nnplication  on  2.189/lB,  l-cbruary  16lh. 
(Complete.) 

15,094.  "Attachment  for  miners'  electric  safety  lamps  for  dttedlng  fire 
damp  anil  other  combustible  gases."     T.   J.   Thom«s.     October  aSth. 

)r    miners'   safety    lamps.' 


cloclcs 


electr 


-indicators.' 


KenneoV. 


15,113.  "  Dynamo-electric  machines  adapted  for  synchronous  working." 
L.  J.  Hi;nt  &  Sandycroft,  Lro.     October  26th.     (Addition  to  21,838/14.) 

15,128.  "  Electric  indicators.  '  P.  M.  Lincoln.  October  26tli.  (Convention 
date,    November  12th,  1914,    U.S.A.).      (Complete.) 

15.142.  "  Machine  for  making  insulators."  P.  Simonsen.  October  26th. 
(Convention  date,   November  13th,   1914,   Denmark.)      (Complete.) 

15.143.  "  Pressure  die  for  insulator-pressmg  moulds."  P.  Siuonsen.  Octo- 
ber 26lh.     (Convention    date,    November  17th,  1914,    Denmark.)     (Complete.) 

15,148.     "  Device    for    the    protection    of   electric    installations    against    excess 
Soc.    Generale    des    Condensateurs    Electriques.     October    26ih. 
n   date,   October   26th     1914,    Switzerland.)      (Complete.) 
15,186.     "  Alternating-current   motors."  British   Tilo.MSON-HouSTos  Co.,    LTD. 
(General  Electric   Co.,   U.S.A.).     October   27th. 

15,196.  "  Device  for  the  protectioi 
voltage."  G.  Giles.  October  27th. 
Switzerland.)      (Complete.) 

15,209.  "  Electro-magnetic  prujcctil 
October  28th. 


(C 


tting    apparatus."      E.   Baciieeet. 


and     detachable     shade     support. 
.er  28th. 

15,237.     "  Wireless     signalling     systems."       British    THOMSON-Hot;6ToN    Co., 
Ltd.    (General   Electric  Co.,    U.S.A.).     October  28th. 
15,246.     "  Electric  rotary  converters."     G.  A.  Jlhlin.       October  SBlh. 


15,247. 


'  Electr 


rotary 
15,287.     "  Automatic   and 
matic  Telephone  Co 


i'erters."      J.    A.    KuvSER. 


October    aSth. 

RlLAV    .\L'TO- 


semi-automatic    telephone   svst 
&  W.   AlTKEN.     October  29th.      (Complete.) 
15,303.     "  Systems    of    distribution    fur    electrically-operated    railwav    trains." 
P.  S.  TUHNIR.     October  29th. 

ehicles."       P.     S.    Ti-R.ser. 

15,330.     *'  Switching    devices    for    the   low-tension    induction    circuit   •I   aut*- 
nobile  engines."     F.    Bacxjn.     October  30th.     (Complete.) 


PUBLISHED    SPECIFICATIONS. 


IMPORT    TRADE    OF    CHINA. 


The  following  figures,  showing  the  value  in  1914  of  the  net 
imports  into  China,  from  foreign  countries,  or  electrical  and 
similar  goods,  are  extracted  from  the  Returns  of  the  Imperial 
Maritime  Customs.  C-omparative  values  for  1913  have  been 
added,  and  the  increases  or  decreases  noted  :  — 


Copper. — • 

Bars,  rods,  sheets,  plates, 
and  nails 

Ingots  and  slabs     

Wire     

Rails     

Sleepers  

Belting,  machine    

Cement  

Electrical  materials  and 
fittings        

Scientific  instruments  and 
apparatus    

Lamps  and  lampware 

Machine    tools         

F.ngine  oil     

Telegraph  and  telephone 
materials  

IjOcos.   and  tenders 

llailway  carriages  and 
wagons,  including  tram- 
cars  


1913.     1914. 

Hk.Tls.*  Hk.Tls.t 

258.000   585,000 

6,130.000  6,658,000 
189,000  187,000 
896,000   554,000 

1,446,000  2,996,000 
268,000  278,000 
608,000   901,000 

2,-322,000  2,7'26,000 

740,000   872,000 

1,356,000  1,069,000 

.50,000   96,000 

708.000      9a5.000 

719,000      .567,000 

709.000  2,515.000 


Inc.  or  dec. 
Hk.  Tls. 

+  327,000 

-I-  528,000 
2,000 

-  342,000 

+  1,550,000 

+  10,000 

+  293,000 


+  404,000 

-f  132,000 

-  287,000 
-f  46,000 
-r  277,000 

-  152,000 
-r  1.746,000 


1,194.000  2.223.(K;tO   -^  1,029,000 


*  Average  value  of  Haikwan  Tael  in  1913  =  3s.  Oid. 
■f  Average  value  of  Haikwan  Tacl  in  1914  =  28.  SJd. 


NEW    PATENTS    APPLIED    FOR.     1915. 

(NOT    YET    PUBLISHBD), 

spiled    exprcMly    lor    this    journ.il    hv    Messrs.    W.    P. 
Kleclrical     Patent    Agenli.    285,    High     llolborj 
Livcrptwl    and   Bradford.         


l.'i.OS?.  "  X-ray  apparatus."  R.  I:.  riKtvlti,E.  Octob.  i  34lh.  I.^Jdilion  to 
21,009/14.) 

1.-..0HI.  "Joint  lor  riecitic  light  fillliigj.  particularly  applicable  to  portable 
.l.'.lrir  l,imp>."  H  J.  C.  Forhhtih  (J.  W.  Dunham,  U.S.A.).  October  Klh. 
(Divided    application   on    2,489/IC.    Fcbrunry    16lh.)      (Coinplele.) 

15.082.  "  Portable  lamps  or  other  iKirliible  devices."  II  |.  U.  KomiWtm 
ij.  W.  Dunham,  U.S.A.).  October  Sfilh.  (Divided  iippli>,iii.Hi  on  J,4«9;l5. 
i-.l.iuar>    16th.)     (Cmplrlr.) 


1814. 


s.      F.  N.  Pickett.      June   ISth. 
THE  LIKE.      V.  F.    Feeny    (Fabrik  Elek- 


14,146.     Electric  Switchi.s'c  Dem. 

14,224.     Electric  Blasting-euses  t 
trischer   Zunder   Ges.).      June    12lh. 

16,343.  Telecrafhv.  E.  C.  K.  Marks  (International  Quadrupleic  Co) 
July  8th. 

18.511.  Transmission  of  Electrical  Impl-lses  over  Telepfionic  Circuits  of 
High  Electrostatic  CiPAOIv.  G.  Musso.  August  10th.  (Patent  of  addition 
not  granted.) 

20,714.  Apparatus  for  Bleaching  bv  Electeolvsis.  J.  F.  Webb  i  Sir  W 
W.   Williams.     October  8th. 

20,721.  Electric  Heaters  for  Mining  and  for  other  purposes.  J.  R. 
Quain.      October  8lh. 

20.776.  Electrical  Igniting  Apparatus  for  Internal-coubustion  Engines 
F.  E.  Wilson  &   W.   H.   Shepherd.     October  9th. 

20,805.  Ships'  Telegraph  Apparatus.  J.  C.  Clarke  i  Chadburn's  (Ship) 
Telegraph  Co..  Ltd.     October  10th. 

20,896.  Electric  Automatic  Tu.mbler  Switches.  H.  C.  Heath  1-  J.  P. 
Keith.     October  13th. 

21,055.  Automatic  Page  Fled  for  Printing-telegraphs  or  Typewriters. 
D.  Murray.      October  16th. 

21,710.  Sparki>ig  Plugs  for  Intsrnal-co.mbustion  Engines.  Electric  Igni- 
tion Co.  (1913)  &  A.  Cox.     October  29tn. 

22,062.  Electric  Generators  for  Lighting  Mechanically-propelled 
Vehicles.       H.  C.   H.   Smyth.     November  5th. 

22.199.    Electric  Signals.     A.  C.  Brown.      November  9th. 

23.050.  Looped-in  System  of  Electric  Wiring,  and  FiTtiNi.3  therefor. 
F.   W.  Suter  and   Baxter  &    Gaunter,   Ltd.      November  251h. 

24,4.98.  Telegraph  Systems  and  Apparatus  tiiekeeor.  British  Insulated  and 
IKlsby  Cables.   Ltd.    &  H.   H.  H.irrison.     December  22nd. 

24.692.     Liquid    Kheostits        D.   Welge.       December  28th. 


ISIS. 

1   &  T.    Hadai 


Itlh 


I D,-. 


Tul'och.     February   18th. 
witches.      E.  Ottinetti.     Fehrua 


2«ih. 


CIS  from 


N81.    Arc  Lamps.      J.  W.  Allsoi 
bei    10th,    1914) 

2,6.18.     Electric  Ordnance.      T. 

2,787.     Electrical  Press  BuTT"^ 
(February  23rd,  1914.) 

2. 865.     Electro-magnetic  Devices  for  Extracting  Foreign  Sl'I 
Paper  Pulp.     A.  J.  Newell  &  R.  J.  Marx.      February  22nd. 

5,498     Manufacture  or  Electric  Conde>sers.      Meirowsky  ft  Co.,  Akt.  G,'» 
April    12lh.     (July  SSrd,   1914.) 

5.578.     CabLI  Supports.      O.   W     Hreniier  i  D.   L.   Short.     April  13lh. 

6.457.     Electrical    Fire    Alarm    Systems        Siemens    &    llalikc    Akt.    Gei. 
April   30th   (May  1st,  1914). 

0  716      Electric  Gknrhators  ior  Lighting  Meciianicallyprupbllbd  Vbiiiciu 
II.  C.  H.  Smyth.     May  5th      (Divided  application  on  22,062/14,  Norember  5th.) 

9.015.     Motor-actuated  Euctric  Switches.      Landis  &  Cyr  Aki.  Ge».    June 
18lh      (July  Nth,   1914.) 

9,5D!>.     F.i.ECTRic   Lamp   Stands.      W.illacc   Novelty    Co.      June    «th.      (July 
13th.   1914.) 

!),800.    Electric  Switciifj  fob  Conthollino  Lift  oh  othbr  Motors.      J    A 
Steven.     July  6lh. 

10,0,14.    TKlIfHoNE  l.iKKR.      J.   E.  Lovallcy.     July  9th. 

10.351.     ELlCTillCAl  OoNi.FNNlKS.      W     II.  Wlliron.      July  Uth.     (Addition    to 
in..'>a«/l4.) 

11.139     Switch  Dimo  fuh  Car-iu.htin 
1-,,   I  „    ,V    1     11     M,..,  ,>        lulv   Slit 


LIKE   DtNAMO*.       .Mbion    MolKf 
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We  had  the  privilege  on  Thursday  last  week  of  at- 
tending a  pleasant  and  charmingly  informal  gathering 
arranged  by  the  British  Electrical  and  Allied  Manu- 
facturers' Association,  and  presided  over  by  Mr. 
F.  R.  Davexport,  the  chairman.  Between  forty  and 
fifty  gentlemen,  members,  officials  and  staff  of  the 
Association,  together  with  representatives  of  the 
electrical  Press  and  a  few  other  guests,  were  present 
at  the  Connaught  Rooms,  and  after  dinner  there  was 
a  quite  informal  discussion  on  some  matters  in  which 
the  whole  electrical  industry  is  very  much  interested. 
Quite  irresistibly  our  memory  carried  us  back  to 
those  little  meetings  held  at  the  Hotel  Cecil  about 
ten  years  ago,  when,  imder  another  name,  with 
another  secretary,  with  another  Davenport  in  the 
chair,  and  with — in  war-time  we  may  say  it — quite 
another  set  of  faces  on  both  sides  of  the  table,  the 
Association  struggled  in  its  birth-throes,  by  dint  of 
courage  and  persistence  survived,  soon  got  into 
useful  ways — for  an  infant — and  while  doing  good 
work  according  to  its  light  and  age,  managed  inci- 
dentally to  accimiulate  a  credit  balance  of  £34,  with 
a  reserve  of  £100  invested  in  Consols!  But  we  must 
not  indulge  in  reminiscences — the  days  are  too  full 
of  work  for  that  just  now — except  to  say  that  then, 
as  now,  the  organisation  of  British  electrical  industry 
was  one  of  the  more  pressing  problems.  That  much 
good  work  has  been  done  in  that  direction  since  then 
goes  without  saying,  and  much  criticism  has  been 
offered,  here  legitimately,  there  illegitimately,  from 
which  it  has  been  hoped  the  electrical  industry 
would  derive  benefit.  Last  week's  informal  function, 
however,  was  not  designed  to  give  the  Press  an 
opportunity  to  review  the  working  of  the  Associa- 
tion, or  to  discuss  its  organisation,  its  internal  diffi- 
culties, or  its  external  effects.  It  was  arranged  in 
order  that,  in  conjunction  with  the  Press,  there 
might  be  a  little  informal  talk  on  matters  of  general 
interest  to  the  electrical  and  allied  industries,  more 
particularly  the  after-the-war  position  of  those 
industries. 

The  subject  was  opened  with  a  paper  contributed 
by  Mr.  Wile,  of  the  Daily  Mail,  who  dealt  with  the 
methods  of  German  business  men  as  studied  by  him- 
self during  some  years  spent  in  their  Fatherland  in 
the  capacity  of  an  American  journalist.  Those  who 
knew  the  author  missed  his  personality  and  accent 
to  some  extent,  but  in  his  absence  there  was  certainly 
no  one  present  more  capable  of  giving  an  appro- 
priate reading  of  Mr.  Wile's  notes  than  Mr.  D.  N. 
Dunlop,  the  Association  Secretary.  As  the  discus- 
sion was  to  be  on  matters  of  general  interest,  a  news- 
paper man  who  did  not  possess  a  specialised  know- 
ledge of  our  industries  was  chosen  to  give  his  experi- 
ences.    He  certain! v  succeeded  in  interesting  those 
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present,  and  we  therefore  give  a  full  abstract  of  the 
address  in  our  pages.  Possibly  those  who  know  as 
much  of  the  internal  doings  of  electrical  organisa- 
tions in  Germany  as  Mr.  Wile  knows  of  the  German 
character  would  not  desire  to  be  prominently  before 
the  footlights  in  London.  The  electrical  man  does 
not  generally  look  to  the  daily  newspaper  journalist 
for  guidance  in  regard  to  his  industrial  operations, 
yet  it  is  as  well  that  we  should  be  reminded, 
even  by  such,  of  the  devices  of  the  German  trader; 
of  the  royal  patronage  of  science  and  engineer- 
ing industry — as  evidenced  by  the  presence  of 
the  august  Kaiser  at  a  two  hours'  discourse  on 
a  new  turbine;  of  the  ability  of  the  German 
industrial  leader  to  recognise  the  value  of  the 
services  of  a  good  Englishman — as  evidenced  by  the 
engagement  of  a  young  man  of  31  years  of  age  to 
develop  the  A. E.G.  export  department;  and  some 
other  things  which,  though  they  may  not  be 
quite  applicable  to  electrical  industry,  all  go 
to  form  the  complete  picture  of  a  trader  of  true 
Prussian  character.  In  whatever  respects  we  might 
have  to  differ  from  some  of  the  conclusions  of  Mr. 
Wile,  we  find  ourselves  in  complete  agreement  witJi 
him  in  his  urgent  advice  to  British  traders  to  be  pre- 
pared for  what  is  coming  after  the  war.  The  author, 
as  an  American,  described  himself  as  a  "  neutral," 
but  onl}'  a  neutral  in  so  far  as  he  did  not  mind  by 
whom  or  how  soon  Prussian  militarism  was  effectu- 
ally crushed.  That  is  just  our  own  neutrality  also, 
and  we  hope  our  neutral  cousins  will  hurrj^  forward 
with  those  munitions  with  "  some  "  speed  and 
hasten  the  defeat  of  the  common  enemy  of  civilisa- 
tion. 

From  the  conversation  that  followed  we  gathered 
that  there  was  still  an  inclination  on  the  part  of 
some  manufacturing  interests  to  belittle  the  advice 
which  has  been  given  so  frequently  for  making 
a  closer  study  of  the  requirements  of  particular 
markets,  and  a  more  energetic  effort  to  meet 
their  needs  and  so  forth,  but  we  respectfully 
suggest  that  this  kind  of  advice,  though  it 
may  often  be  penned  by  the  "  daily  "  newspaper 
writer,  has  not  its  origin  in  the  fertile  brain  of  the 
imaginative  journalist.  It  is  too  long  a  stoi-y  to 
tell  here  (and  it  is  not  necessary-,  for  it  is  already 
known  to  readers  of  the  Electrical  Review),  but 
though  we  are  not  ourselves  enamoured  of  the 
writings  of  the  lay  journalist  on  electrical 
matters,  we  positively  assert  that  many  of 
these  things  are  true;  they  have  been  for  years, 
and  still  are,  the  subject  of  very  grievous 
complaints  told  to  us  in  these  offices  by  British 
and  Colonial  electrical  engineers  who  have  been  long 
stationed  in,  or  have  visited  professionally,  the 
colonial  and  foreign  markets.  To  hide  one's  head 
in  the  sand  does  not  remove  the  danger — it  merely 
endangers  the  exposed  portions  of  the  anatomy.  Of 
course,  such  advice  is  not  neces.sary  in  all  cases — the 
firms  who  are  not  remiss  know  that  they  are  not. 
We  fear  that  we  shall  approach  the  new  foreign  and 
colonial  trade  position  with  too  restricted  an  enter- 
prise if  we  allow  ourselves  to  believe  that,  because 
we  have  only  45  millions  of  people  in  the  British 
Isles,  and  because  we  have  only  a  certain 
estimated  productive  capacity,  there  is  little 
chance  of  our  succeeding  in  our  efforts  to 
fight  German  competition,  and,  to  use  the 
much-abused  and  therefore  discredited  phrase, 
to  "  capture  the  German  trade."  We  may  trust  our 
manufacturers  to  know  what  margin  of  productive 
capacity  they  possessed  in  pre-war  times,  and  from 
what  some  of  them  have  told  their  shareholders,  we 
gather  that  if  tiiey  secure  a  fair  share  of  German  elcc 
trical  trade  after  the  war  in  addition  to  holding  their 
normal  connections,  they  will  be  able  to  handle  it. 
Whether  they  do  it  by  extending  factories,  by  altered 
working  hours,  by  increased  efTicicncy  of  methods, 
means  and  processes,  bv  a  larger  cmplovment  of 
woman  labour,  or  by  utilising  premises  built  for  war 


munitions  purposes,  is  their  own  internal  concern. 
Perhaps  there  may  be  good  done  by  forming  a  new- 
Association  to  study  means  of  increasing  produc- 
tivity. Possibly  the  lessons  learned  in  war-time 
respecting  that  curse,  the  limitation  of  output, 
may  have  a  healthy  effect  in  the  years  that  follow. 
Every  industrial  student  has  watched  with  interest 
and  with  much  anxiety,  the  attitude  of  organised 
labour  and  its  detrimental  effects  upon  industn,-. 
How  serious  these  matters  are  we  fully  recognise, 
but  we  cannot  wait  for  such  things  to  be 
remedied  before  we  proceed  with  our  trade  efforts. 
We  believe  that  there  is  an  ample  productive  margin 
to  justify  whatever  movements  may  be  contemplated 
by  members  of  the  Association  or  by  those  who,  for 
various  reasons,  see   tit  to   stand  outside  its   ranks. 

The  need  for  specialised  skilled  labour  for 
particular  departments  of  industry,  the  promotion 
of  conditions  calculated  to  more  efficiently  train 
and  retain  men  of  the  right  class  or  type, 
the  adoption  of  co-operative  principles  in  order 
to  give  workmen  and  employers  a  common 
interest— all  these  are  matters  of  extreme  im- 
portance, and  they  were  veiy  fittingly  raised 
by  speakers  in  the  course  of  the  dfscussion. 
rhey  are  really  matters  for  national  as  well  as 
sectional  study,  for  they  undoubtedly  fill  a  large 
place  in  our  comparative  investigations  of  the 
methods  employed  by  us  and  by  our  enemies.  But 
we  do  not  believe  that  those  who  raised  them  would 
favour  a  policy  of  long  waiting  and  seeing  before 
we  elaborated  measures  by  means  of  which  our  in- 
dustries could  be  more  equal  to  the  inevitable  accen- 
tuated onslaught  of  German  traders,  concerning 
whose  plans  we  have  been  permitted  to  know 
something. 

On  Thursday  last  week  there  were  those  who 
ventured  to  suggest  that  there  was  need  for 
immediate  action,  and  it  was  gratifying  to  learn, 
-as  we  subsequently  did  from  the  remarks  of 
the  Secretary,  that  the  Association  is  engaged  in 
an  exhaustive  investigation  which  will  form  the  basis 
of  a  large  and  elaborate  plan  which,  when  known 
and  developed  in  full  detail,  will  be  found  to  be  equal 
to  the  new  situation.  We  hope  that  such  will  be  the 
case,  but  here  we  really  shall  have  to  "  wait  and  see." 
The  Association  is  in  touch  with  Government  depart- 
ments at  Home,  and  has  appointed  committees  over- 
seas; it  is  employing  an  increased  staff  upon  these 
and  other  matters;  and  though  the  Secretary  sounded 
a  warning  note  against  expecting  immediate  results 
in  the  form  of  increased  dividends,  he  foretold  a 
state  of  things  which  should  give  little  ground  for 
pessimism.  If  only  by  co-operative  effort  members 
can  find  a  way  for  unity  of  action  in  markets  where 
they  have  in  the  past  acted  individually  in  competi- 
tion with  eacli  other,  each  in  turn  competing  single- 
handed  against  strong,  consolidated  Teutonic  forces, 
there  will  be  better  times  for  the  industi-y.  It  may  be 
true  that  the  fall  of  Germany  will  be  complete,  and 
that  .she  may  be  weakened  in  all  parts  of  the  globe, 
but  is  it  not  at  least  fairly  probable  that  the 
completeness  of  the  defeat  will  enhance  the 
danger  of  ruinous  competition?  We  shall  im- 
pose conditions,  and  no  doubt  build  fences,  but  many 
inillions  of  Germans  will  still  engage  in  industrv 
in  order  to  earn  their  daily  bread.  The  policy  of 
the  B.E.A.M.A.  does  not  suggest  that  that  organ- 
isation is  afraid  that  we  shall  be  handicapped  by  any 
shortage  of  productivitv.  We  recall  the  joint  effoit 
of  the  German  Trade  Committee  of  the  Institution 
of  Electrical  Engineers  and  the  R.E..'\.M..\.,  the 
result  of  which  was  the  conclusion  that  the  con- 
tinuance and  expansion  of  British  trade  after 
the  war  would  mainly  depend  (i)  on  economic 
principles,  and  (2)  on  the  commercial  industrv  and 
initiative  of  British  maiuifacturcrs.  Now  (j)  is 
pctfcctlv  obvious,  and  (2)  is  empli.ntically  true. 
With  the  first  we  cannot  seriously  interfere,  but 
iiviliativc     and     enterprise     we     can     and     should 
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employ  to  the  utmost  of  our  power.  The  larger 
efforts  of  the  B.E.A.M.A.  and  tne  smaller  doings 
of  individual  private  concerns  to  that  end  have  our 
heartiest  good  wishes  for  success.  If  it  had 
fears  of  a  shortage  of  productivity  the  Asso- 
ciation would  not  be  proceeding  with  any  scheme 
— even  at  this  late  date,  as  we  regard  it.  It 
probably  has  greater  cause  for  anxiety  when  it 
wonders  how  it  is  going  to  protect  British  elec- 
trical industry  against  the  resumption  o.f  importing 
by  British  electrical  firms. 

In  contributing  a  brief  and  graceful  wind  up  to  the 
conversation,  Mr.  Davenport,  the  chairman,  showed 
that  it  was  fully  recognised  that  German  after-the- 
war  competition  would  be  a  force  to  be  reckoned 
with,  and  that  gatherings  of  this  character  were 
greatly  to  be  desired. 


Rubber. 


There  is  a  very  strong  tone  in  the 
market  for  crude  rubber,  and  prices  have 
had  a  considerable  advance,  the  upward  tendency  being 
influenced  to  some  extent,  of  course,  by  the  intricacies  of 
the  shipping  position,  which  have  resulted  in  gradual 
advances  in  freights,  to  say  nothing  of  delayed  arrivals  and 
the  difficulty  in  discharging  vessels  when  they  do  reach 
port.  The  demand  certainly  has  been  on  a  broader  scale 
both  for  the  home  trade  and  the  United  States,  and  it  is 
noteworthy  that  a  number  of  forward  contracts  have  been 
made  by  producing  companies  at  prices  showing  a  consider- 
able advaace  upon  recent  rates.  The  tone  is  certainly  one 
of  growing  confidence,  which  is  evidenced  by  the  fact  that 
the  demand  for  next  year's  deliveries  continues  to  run  upon 
broad  lines,  while  sentiment  has  not  been  at  all  impaired  by 
the  less  favourable  statistics  issued  for  the  past  month. 
There  is  a  growing  feeling  of  restlessness  regarding  the  sub- 
marine activity  in  the  Mediterranean,  and  this  has  impelled 
a  certain  amount  of  buying  which  would  otherwise  have  been 
withheld  for  a  time.  Arrivals  have  been  falling  below  the 
requirements  for  delivery,  and  producers  seem  to  have  had  less 
material  free  for  disposal  than  of  late,  while  at  the  same 
time  they  have  had  to  face  a  good  demand  for  early  stuff. 
The  chaotic  conditions  of  the  railways  is  another  point 
which  has  led  to  more  active  buying,  for  consumers  have 
been  fearful  of  being  caught  short  of  supplies,  and  have 
been  buying  well  ahead,  therefore,  of  the  dates  for  which 
they  require  the  material.  As  long  as  abnormal  conditions 
of  this  kind  continue  to  prevail,  the  market  is  bound  to  remain 
in  a  somewhat  fidgety  mood.  Official  returns  received  from 
the  Near  East  give  the  exports  from  the  Federated  Malay  States 
during  October  as  4,120  tons,  compared  with  3,334  tons  in 
September,  and  2,987  tons  in  the  corresponding  month  of 
last  year.  The  following  shows  the  monthly  totals  of  the 
export  movement  during  the  last  three  years. 

1913.  1914.         1915. 

January  2,131 

Febrnary  1,757  . 

March 1.737 

April 1,626 


May 
Jnne     ... 
July     ... 

AogDBt... 

September 
October 

Total 


1,225 
2,005 
1.781 
2,363 
2  000 
2  160 

18,785 


2,542  3,473  tons. 

2,364  3,411  „ 

2,418  3,418  „ 

2,151  2,777  ,, 

2  069  2,708  „ 

2,306  3,403  „ 

2,971  3,687  „ 

1,850  3,796  ,, 

2,879  3,334  ,. 

2  897  4,120     „ 


24,447 


34,127 


The  Decimal 
System. 


We  are  pleased  to  note  that  we  do  not 
stand  alone  in  regarding  the  reform  of 
our  weights  and  measures  as  one  of  the 
most  important  steps  to  be  taken  in  preparation  for  the 
impending  trade  war  with  Germany.  It  is  reported  that 
the  Council  of  the  London  Chamber  of  Commerce  is 
holding  a  special  meeting  this  week  to  consider  the  whole 
question  of  trade  relations  after  the  war  between  Great 
Britain  and  her  Dominions  and  Allies  on  the  one  side,  and 
our  enemies  on    the  other,  and   considers  the  adoption 


throughout  the  Empire  of  the  metric  system  one  of  the 
most  pressing  questions  ;  every  member  of  the  London 
Chamber  has  been  urged  to  introduce  the  system  into  his 
own  business  at  once,  as  it  is  felt  that  Germany  has  an 
unquestionable  advantage  over  Great  Britain  in  all  neutral 
markets  owing  to  our  retention  of  an  archaic  and  time- 
wasting  method  of  weighing  and  counting. 

In  its  October  issue  the  Minivii  Magazine  discussed  the 
question  of  weights  and  measures,  pointing  out  that  the 
application  of  the  decimal  sjstem  to  amounts  les-s  than 
unity,  as  it  is  applied  to  amounts  greater  than  unity,  was 
not  only  logical  but  highly  convenient,  and  advising 
engineers  to  use  the  metric  system  wherever  possible,  and 
always  to  champion  it. 

Tue  Contrart  Journal  also,  in  its  issue  of  October  27th, 
treated  of  the  metric  system  and  foreign  trade,  and  advocated 
the  use  in  price  lists  of  weights  and  measures  familiar  to 
the  customer,  as  well  as  quotations  in  the  local  coinage. 
Our  contemporary  proceeded  to  quote  from  our  circular, 
and  to  indicate  the  trend  of  the  answers  received,  offering 
a  welcome  to  the  metric  system  where  its  adoption  arises 
naturally  out  of  the  needs  of  trade  and  commerce. 

We  are  somewhat  at  a  loss  to  understand  why  the 
Journal  dismisses  the  question  of  the  geneqal  adoption  of 
the  metric  system  and  decimal  coinage  in  this  country  as 
having  "  small  relevance  to  foreign  trade  "  ;  a  study  of  the 
history  of  the  subject  bhows  that  manufacturers,  merchants, 
engineers,  scientists,  trading  associations  and  other 
important  bodies  have  consistently  held  the  view  that  the 
reform  would  have  a  profound  influence  in  facilitating  and 
promoting  our  foreign  trade,  as  well  as  our  domestic 
convenience. 

An  article  published  by  the  Chamber  of  Commerce 
of  the  United  States  exactly  a  year  ago  vehemently 
urged  the  universal  use  of  the  metric  system  as  necessary 
to  the  development  of  foreign  trade,  and  maintained  that 
all  commerce  and  industry  would  benefit  by  its  adoption. 

In  the  serial  article  which  has  been  running  through  our 
pages  during  the  past  few  weeks,  we  have  endeavoured  to 
demonstrate  the  advantages  of  the  decimal  system,  and  to 
show  that  the  difficulty  of  substituting  it  for  our  existing^ 
methods  will  be  far  less  than  its  opponents  would  have 
us  believe. 

Our  thanks  and  cotigratulations  are 
Copper.  j^g  to, Mr.  Welbourn,  chairman  of  the 
Manchester  Section  of  the  I.E.E.,  for  his  welcome  departure 
from  the  stereotyped  form  of  inaugural  address.  The 
author  is  an  authority  on  copper  and  its  applications  to 
the  purposes  of  the  electrical  industry,  and  having  dis- 
covered that  no  paper  on  copper — the  staple  raw  material 
of  the  industry — had  ever  been  read  before  the  Institution, 
he  decided  to  make  good  that  remarkable  omission.  For 
the  adoption  of  this  course  admirable  precedents  <»uld 
be  cited  if  it  were  necessary  ;  but  in  these  days  precedents 
have  lost  their  weight,  and  the  stern  trials  to  which  the 
nation  is  being  subjected  are  sweeping  aside  our  tendency  to 
cling  to  form  and  ceremony,  and  are  bringing  us  face  to  face 
with  the  things  that  really  matter. 

As  the  author  points  out,  our  copper  standards  are  at 
present  somewhat  out  of  date,  and  call  for  the  attention  of 
the  Engineering  Standards  Committee :  no  satisfactory 
definition  of  "hard-drawn  copper"  exists/  There  is  also 
ample  scope  for  further  research  in  connection  with  the  pro- 
perties of  copper  wire,  and  the  author  suggests  that  this 
might  very  well  be  undertaken  by  the  Research  Committee 
oftheLE.E. 

An  interesting  point  is  a  reference  to  the  behaviour  of 
copper  wire  when  first  erected,  the  process  of  pulling  oat 
the  kinks  giving  the  wire  a  fictitious  modulus  of  elasticity  ; 
Mr.  Welbourn  considers  it  preferable  to  strain  the  conductors 
to  a  tension  higher  than  that  at  which  they  will  be  permanently 
sagged,  to  get  rid  of  the  kinks,  after  which  the  normal 
modulus  can  be  safely  employed.  Some  new  information  ia 
given  on  the  effect  of  temperature  on  the  strength  of  copper, 
a  subject  about  which  little  is  known.  The  address  forms 
a  valuable  supplement  to  the  excellent  paper  on  overhead 
line  construction  which  the  author  read  last  year. 
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DECIMAL    COINAGE    AND    THE    METRIC 
SYSTEM. 


{Continued  from  page  637.) 

Now,  in  modern  workshops,  in  which  work  of  higli 
accuracy  is  turned  out  and  close  limits  are  prescribed, 
where  a  fit  is  necessary,  it  is  not  customary  to  figure 
the  dimensions  in  vulgar  fractions  of  an  inch,  because 
we  should  have  to  deal  with  such  fractions  as 
1/1,024  in  order  to  attain  the  desired  degree  of  pre- 
cision; even  the  most  ardent  advocate  of  inches 
never  goes  beyond  the  i/64th  in  figuring  a  drawing, 
nor  have  we  heard  of  a  micrometer  divided  in 
i/i,024ths  of  an  inch.  The  practical  man  would  say 
such  procedure  was  absurd,  and  so  it  would  be; 
unfortimately  he  does  not  pursue  the  matter  to  the 
logical  conclusion.  He  adopts  decimal  fractions, 
even  to  the  third  and  fourth  places  of  decimals  (as 
we  shall  show),  but  sticks  to  his  halves  and  eighths 
and  thirty-seconds,  even  on  the  same  drawings !  We 
give  an  example  (fig-.  2)  culled  from  a  recent  issue  of 
the  American  Machinist. 

Be  it  noted  that  this  is  not  a  case  where  limit 
gauges  are  in  question;  it  is  simply  due  to  the  im- 
practicability of  stating  the  dimensions  in  vulgar 
fractions.  Fig.  3,  from  the  same  source,  represent- 
ing a  tool  used  in  manufacturing  British  shells, 
illustrates  the  same  point;  but  figs.  4  and  5  show 
the  necessity  of  using  decimals  in  defining  limits  for 
gauges.  These  fine  dimensions  are  only  worked  to 
in  the  tool-room,  where  there  is  a  staff  of  highly 
skilled  and  well  trained  workmen;  in  the  shops,  the 


of  "  standard  tolerances  and  allowances  "  for  first, 
quality  work,  given  in  Report  No.  27  on  limit  gauges 
for  running  fits  :  — 


Shaft. 

8 

< 

Hols. 

is 

Minimum 
dinmeter. 

Tolerance 
(difference). 

II 

as 

Minimum 
diameter. 

§1 

.St! 

.§1 
SS 

* 

•2495 

■0005 

•25 

•0005 

•2505  ' 

0003 

•2508 

h 

•4993 

-0007 

■50 

■0007 

•5007  ! 

0007 

•3014 

•7491 

-0009 

-75 

•0008 

•7508  1 

•0009 

■7517 

1 

•9990 

•0010 

1-00 

•0010 

1  0010 

0010 

10020 

M 

1^4988 

-0012 

)-50 

■0012 

15012 

•0013 

1-5025 

2 

1-9985 

•0015 

2-00 

•0015 

2  0015  ' 

•0015 

2  0030 

4 

39980 

■0020 

4-00 

■0020 

4-0020 

•0020 

40040 

8 

7^9975 

•0025 

8-00 

■0025 

8-002.-.  j 

•0025 

80050 

The  tables  for  2nd  or  3rd  quality  work  would 
have  illustrated  our  point  equally  well ;  it  is  perfectly 
obvious  that  vulgar  fractions  have  here  no  place 
(except  in  the  nominal  column!),  and  that  four 
places  of  decimals  are  necessary  to  embody  the  de- 
sired facts  in  terms  of  the  inch.  Let  us  here  repeat 
that  the  hundredth  part  of  a  millimetre — two  decimal 
places — represents  a  greater  degree  of  accuracy 
than  can  be  attained  under  practical  conditions  in 
the  workshop.  It  can,  no  doubt,  be  improved  upon 
in  the  tool-room,  by  the  exercise  of  the  greatest  care 
and  skill;  but  the  tool-room  is  the  domain  of 
specialists  whose  business  is  to  make  fine  measure- 
ments and  work  to  them.  In  the  shops  refined 
methods  of  measurement  are  uneconomical  and  out 


Fig.  2. 


Figs.  3  and  4. 


Fig.  5. 


smallest  dimension  usually  worked  to  is  1/32  in., 
unless  a  jig  or  gauge  is  used  to  relieve  the  workman 
of  the  necessity  of  possessing  skill.  Now,  the  milli- 
metre is  about  i^  times  as  large  as  1/32  in.,  and  the 
half-millimetre,  which  is,  as  already  mentioned,  about 
the  limit  for  apposition  measiuements,  is  approxi- 
mately 1/50  in.,  or  roughly  5  of  1/32  in.  Hence  the 
millimetre  scale  is  at  least  as  suitable  for  use  in  the 
shop  as  the  inch  scale,  and  has  the  enormous  addi- 
tional advantage  of  being  divided  decimally. 

We  have  laboured  somewhat  to  demonstrate  that 
(i)  inch  men  use  decimals  freely;  (2)  they  cannot 
dispense  with  them;  (^3)  metric  men  achieve  greater 
accuracy  with  fewer  decimal  places;  (4)  it  is  easy  to 
substitute  millimetre  dimensions  for  inches  on  a 
drawing,  with  an  accuracy  beyond  practical  require- 
ment.s,  without  "  strings  of  decimals  ";  (5)  the  mani- 
pulation of  metric  dimensions  is  easier  and  quicker 
than  that  of  inch  dimensions.  Before  leaving  this 
part  of  the  subject,  let  us  see  what  is  the  practice 
of  the  British  Engineering  Standards  Committee. 
It  has  been  hinted  that  tiie  Committee  was  originally 
constituted  partly  to  combat  the  growing  demand 
for  the  metric  system,  but  this,  no  doubt,  is  a  libel; 
not  only  docs  the  Committee  use  tiie  metric  system 
upon  occasion,  but  also  its  tables  afford  some  of  the 
most  striking  object  lessons  of  the  inconveniences  of 
the  inch.    We  reproduce  below  a  portion  of  the  table 


of  place,  and  are  obviated  by  the  use  of  accurate 
gauges  and  jigs  made  in  the  tool  room.  As  our 
contention  may  be  disputed,  we  cite  in  support  of  it 
the  voluminous  report,  i\o.  25,  of  the  Engineering 
Standards  Committee  on  Errors  in  Workmanship — 
an  extremely  interesting  document. 

This  report  was  drawn  up  as  a  preliminary  step 
towards  the  standardisation  of  a  system  of  limits, 
and  was  based  upon  an  extended  investigation  of 
the  errors  of  workmanship  incurred  in  13  workshops 
m  turning  shafts  and  boring  holes — plain  cylindrical 
work,  the  easiest  of  all  shapes  to  machine  accurately. 
The  measurements  were  made  by  the  National 
Physical  Laboratory,  which  reported  that  "  accuracy 
of  measurement  beyond  0.0005  in.  was  seldom  at- 
tained, owing  to  the  presence  of  foreign  matter  and 
the  variation  of  temperature."  Thus,  an  expert  can 
only  hope  to  measure  with  an  accuracy  of  half  a  mil 
under  workshop  conditions;  and  half  a  mil  is  greater 
tlian  a  liimdredth  of  a  millimetre.  Hence  shop  mea- 
surements never  need  be  taken  beyond  .01  mm. 

The  measured  "  Error  in  Workmanship  "  is  de- 
fined as  the  difference  between  the  size  aimed  at  and 
the  actual  size  of  the  work,  and  for  the  latter  the 
mean  of  manv  mcnsuremcnts  is  taken  as  the  actual 
dimension.  Wc  shall  return  to  tiiis  point  later.  In 
the  case  of  specimens  manufactured  on  the  limit 
gauge  system,  the  "  size  aimed  at  "  has  been  taken 
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as  the  mean  between  the  stated  high  and  low  limits. 

On  this  basis,  the  report  shows  that,  in  general,  the 

error  of  workmanship  on  shafts  averages  i.6  mils, 

varying  roughly  from  i  mil  on  a  2-in.  shaft  to  2  mils 

on  an  8-in.  shaft,  though  the  error  is  not  necessarily 

proportional  to  diameter,  and  in  the  case  of  holes, 

the  results  showed  little  relation   to   diameter,  but 

averaged  1.8  mils.     When  the  data  were  classified, 

'.vork  manufactured   to   limits  came   out  best,  with 

general  averages  of  0.85  and  1.2  mils  for  shafts  and 

holes   respectively.     Ground  specimens   showed   i.i 

mils,  against  1.9  mils  for  shafts  not  ground.    Work 

not   manufactured  to  limits  gave  2.2   and   2.3  mils 

for  shafts  and  holes  respectively. 

Classifying    in   terms   of  purpose,   we    have    this 

table :  —  »  /■ 

Average  error  of 

workmanship. 

Class  of  Work.  Shafts.       Holes. 

Small  tools 0005     ...     .0010 

High  speed  engines  and  dynamos     .0011     ...     .0010 

Gun  mountings       0012     ...     .0014 

Gas  engines  0020     ...     .0028 

Locomotives  ...         ...         ...     .0031     ...     .0025 

Large  machine  tools        0025     ...     .0033 

These  figures  relate  to  the  average  diameters  of 
the  shafts  and  holes;  but  the  specimens  are  generally 
somewhat  taper  and  often  elliptical,  30  per  cent,  of 
all  the  shafts  and  46  per  cent,  of  all  the  holes  having 
a  variation  of  at  least  .001  in.  in  diameter,  and  13 
per  cent,  of  all  shafts,  29  per  cent,  of  all  holes,  being 
elliptical  by  that  amount. 

The  committee  gave  the  following  formula  for 
limits:  — 

Limit/2  in  mils  =  ±(o.id  +0.5)  where  d  is  the 
diameter  in  inches.  This  gives  from  a  minimum  of 
I  mil  total  tolerance  up  to  3.4  mils  at  12  in.,  but  from 
5  to  12  in.  diameter  the  slope  is  reduced,  to  give 
3  mils  at  12  in.  ("  Tolerance  "  is  "  a  difference  in 
dimensions,  prescribed  in  order  to  tolerate  unavoid- 
able imperfections  of  workmanship.") 

It  would  be  a  mistake  to  infer  from  the  statement 
that  the  "  error  in  workmanship  "  is,  say,  1.6  mils. 
that  that  figure  represents  the  limit  of  error;  on  the 
contrary,  as  stated  above,  it  is  an  average  figure,  and 
when  the  tabulated  details  of  measurements  are  ex- 
amined it  is  seen  that  the  maximum  errors — which 
are  of  great  importance,  for  a  shaft  that  would 
apparently  fit  a  hole  on  the  average  basis  may  actu- 
ally not  enter  it  at  all  owing  to  the  maximum  errors 
being  greater — are  often  much  more  significant. 
This  fact  is  well  illustrated  by  the  circumstance  that, 
although  the  investigators  say  they  were  seldom  able 
to  attain  an  accuracy  within  half  a  mil,  the  bulk  of 
their  data  are  given  in  tenths  of  a  mil !  A  few  ex- 
amples, taken  from  one  of  the  highest  classes  of 
workmanship — high-speed  engines  and  dynamos — 
may  be  cited  :  — 

Nominal  Taper  Elliptical  Tolerance  Error 

diameter.  mils.        mils.         mils.         mils. 

1.502  (hole)  ...  i.o  ...  0.3  ...  0.75  ...  0.0 
2.37s  (shaft)...  0  ...  1.0  ...  1.0  ...  0.6 
2.378  (hole)  ...  1.5  ...  0  ...  1.0  •••  0.3 
2.375  (shaft) ...  i-o  •••  0.5  ...  1.0  ...  0.2 
2.378  (hole)  ...  1.5  ...  0.5  ...  1.0  ...  0.3 
4.0055  (hole)   ...     2.5     ...     1.0     ...     2.5     ...     0.0 

Here  we  see  that  a  bearing  is  found  to  be  i  mil 
taper  and  0.3  mil  elliptical;  yet  the  "  error  in  work- 
manship "  appears  as  0.0!  In  another  case  the  taper 
is  1.5  mils;  the  "  error  "  appears  as  0.3  mil;  and  the 
last  example  is  still  more  striking,  a  taper  error  of 
2.5  mils  and  an  elliptical  error  of  i  mil  being  so  far 
neutralised  by  other  errors  that  the  resultant  error 
is  0.0.  Even  on  this  peculiar  system  of  reckoning 
"  errors,"  according  to  which  a  shaft  journal  may  be 
made  to  appear  absolutely  correct  if  it  is  2  mils  large 
at  one  end  and  2  small  at  the  other,  the  average 
error  of  all  the  500  specimens  examined,  as  stated 
above,  was  over  i^  mils. 


One  of  the  most  weighty  objections  to  the  metric 
system  is  the  theory  that  jigs  and  gauges  and 
patterns  will  have  to  be  altered,  at  very  great  ex- 
pense to  engineering  works.  As  regards  patterns, 
a  little  consideration  will  show  that  there  is  not  the 
slightest  necessity  to  alter  these;  as  we  have  pointed 
out,  the  accuracy  with  which  a  casting  is  produced 
is  not  a  matter  of  a  thousandth  or  even  a  hundredth 
of  an  inch.  The  many  sources  of  error  in  this  work 
— uncertain  shrinkage,  enlargement  of  the  mould  in 
withdrawing  the  pattern,  inaccuracy  of  fit  of  the 
flasks,  and  warping  of  the  casting,  render  it  use- 
less to  aim  at  a  result  within  half  a  millimetre  of 
the  desired  dimension.  Hence  drawings  of  castings 
can  safely  be  figured  to  the  nearest  whole  millimetre 
without  touching  the  patterns.  Neither  is  there 
generally  any  occasion  to  alter  dies  for  die-casting, 
or  for  forming  small  articles  in  presses,  remember- 
ing that  what  is  aimed  at  is  the  correct  result,  and 
the  mere  fact  that  the  dimensions  of  the  result  are 
expressed  in  inches  or  millimetresi  has  no  bearing 
whatever  upon  the  suitability  of  the  article  for  its 
intended  purpose,  unless  it  has  to  fit  some  other  part. 
Articles  manufactured  by  these  processes  could  be 
figured  to  the  tenth  of  a  millimetre,  which  would 
in  general  be  smaller  than  the  error  of  workmanship. 

As  for  jigs  and  gauges,  these  are  wholly  a  matter 
for  the  tool-room.  There  is  no  need  to  alter  them 
at  all,  because,  being  usually  figured  in  thousandths 
of  an  inch,  they  can  just  as  easily  be  figured  in  hun- 
dredths of  a  millimetre — with  a  gain  in  accuracy,  on 
paper.  Another  point  which  must  not  be  ove--- 
looked  is  the  fact  that  both  these  types  of  appliances 
have  a  comparatively  short  life — not  that  they 
necessarily  wear  out  quickly,  but  changes  in  design, 
which  are  always  occurring  or  impending,  put  an 
end  to  their  usefulness.  With  few  exceptions,  the 
life  of  jigs  can  be  put  at  not  more  than  two  or  three 
years — a  writer  in  the  American  Machinist  recently 
estimated  it  at  not  over  one  year — and  therefore^  if  it 
is  judged  essential  to  alter  a  jig  because  it  is  to  be 
measured  in  millimetres  instead  of  inches — surely  a 
curious  reason — it  is  grossly  unfair  to  charge  all  the 
cost  to  the  metric  system. 

Gauges,  if  of  standard  dimensions,  might  have  a 
longer  life  than  jigs,  but  it  must  be  remembered  that 
they  are  liable  to  wear,  and  must  be  checked  and 
readjusted  from  time  to  time ;  the  slight  alterations 
that  might  be  necessary  to  bring  them  to  convenient 
metric  dimensions  could  be  made  on  these  occasions, 
and  though  they  would  not  be  inexpensive,  thev 
would,  at  any  rate,  involve  only  the  adjustment  of 
existing  gauges,  and  not  the  construction  of  entirely 
new  gauges.  That  new  micrometers  and  other  fine 
measuring  appliances  would  be  needed  in  the  tool- 
room must  be  admitted;  but  these  would  not  involve 
a  cost  that  could  be  regarded  as  prohibitive. 

The  fact  that,  when  the  need  arises,  v/ork  is  done 
to  metric  measurements,  without  the  least  difficulty, 
knocks  the  bottom  out  of  the  allegation  that  the 
room  must  be  admitted ;  but  these  would  not  involve 
immense  cost.  It  is  not  true.  Neither  the  workmen 
nor  the  machines  offer  any  difficulties;  there  is  no 
need  whatever  to  alter  jigs  and  gauges,  or  to  change 
shop  standards.  Only  the  drawings  require  re- 
dimensioning,  and  anyone  familiar  with  shop 
methods  in  a  progressive  works  knows  that  to  alter 
a  drawing  is  an  everyday  proceeding.  In  this  con- 
nection we  wish  especially  to  emphasise  the  follow- 
ing points: — where  interchangeability  is  necessary, 
the  measurements  usually  must  be  taken  to  the  thou- 
sandth of  an  inch  (which  is  fully  covered  by  the 
hundredth  of  a  millimetre) — and  are  effected  by 
means  of  gauges — limit  gauges  or  otherwise.  These 
gauges  are  prepared  and  adjusted  in  the  tool-room, 
and  the  workman  who  uses  them  does  not  need  even 
to  know  the  dimensions  to  which  they  are  made; 
only  the  tool-room  mechanics  are  concerned  with 
them.  The  workman,  in  fact,  does  not  work  to  inch 
measurements     or    millimetre     measurements;     he 
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works  to  his  gauges,  and  nothing  else,  except  in  the 
case  of  dimensions  the  accuracy  of  which  is  of  no 
importance.  The  latter  can,  therefore,  be  taken  to 
the  nearest  millimetre  or,  at  the  very  most,  to  the 
tenth  of  a  millimetre  (0.004  i"-)-  Where  standards 
have  been  prescribed  by  the  Engineering  Standards 
Committee,  there  is  usually  no  need  to  alter  them ; 
they  can  be  expressed  in  terms  of  millimetres  to  the 
necessary  degree  of  accuracy,  with  fewer  decimal 
places  than  the  inch  measurements.  To  illustrate 
this  point  we  give  an  example  based  upon  the  table 
given  on  p.  644  in  inch  measurements.  It  will  be  seen 
that  the  millimetre  table,  although  not  originally 
drawn  up  in  mm.,  presents  no  difficulties. 


•3S 

II 

Minimum 
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(difference). 
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M 
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< 
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i| 
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4 
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12-718 

•018 

12-736 

J 
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•023 
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020 

19070 

•023 

19-093 

1 
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•025 

25UI0 

025 

25-425 

•025 

25-4.->0 

1* 

38069 

■030 

38099 

030 

38-130 

033 

38- 11)3 

3 

50761 

038 

.-.U-799 

038 

50-837 

•038 

50-875 

4 

101-517 

•051 

101-598 

051 

101619 

051 

101-700 

8 

203133 

064 

-'03196 

-0G4 

203260 

064 

203324 

As  regards  the  objection  raised  on  the  score  of 
screws,  this  is  a  bogey  which  has  long  been  laid. 
In  the  first  place,  it  is  well  known  that  metric  threads 
can  be  cut  with  English  leading  screws,  and  English 
threads  with  metric  leading  screws.  We  have  before 
us  an  advertisement  of  an  American  lathe,  in  which 
this  is  referred  to. 

In  the  second  place,  when  screws  are  cut  on  differ- 
ent lathes,  they  are  never  accurately  interchangeable 
unless  the  leading'  screws  were  both  cut  with  the 
same  original  leading  screw.  It  was  for  this  reason 
that  the  National  Physical  Laboratory  some  years 
ago  erected  a  special  lathe  for  the  express  purpose 
of  cutting  leading  screws  for  British  engineers. 
Screws  and  nuts  are  only  truly  interchangeable  when 
thus  produced  from  a  common  origin,  either  the 
same  leading  screw  or  the  same  taps  and  dies. 
Hence  here  again  the  workman  is  not  concerned 
with  the  system  of  measurement  in  use,  but  onlv 
with  ready-made  tools. 

(To  be  continued.) 


Germans 

Pushing; 

British  Goods! 


OUR     TRADING      OPPORTUNITIES 
THROUGHOUT    THE    WORLD. 

( L  ontinucd  from  page  614.) 
The  Trade  of  China. 

We  have  so  recently  reprinted  the 
excellent  address  of  Mr.  Riddle,  de- 
livered at  Birmingham,  that  it  may 
seem  that  the  British  firms  have 
enough  advice  and  information  to  go  on  with  in 
regarrl  to  China  as  a  market.  But  we  are  hearing 
so  much  about  the  ways  of  the  German  in  worming 
his  way  into  that  country  that,  we  must  place  a  num- 
l>cr  of  statements  on  record.  Mr.  Ainscough,  our 
British  Trade  Commissioner,  is  addressing  British 
business  people  in  this  country  on  impressions  gained 
during  liis  investigation  of  the  China  market.  He 
has  shown  that  the  pushing  of  British  manufactures 
there  has  been  left  largely  to  German  merchants. 
To  those  who  say,  "  What  does  it  matter  who 
sells  the  goods  so  long  as  they  are  British 
made?"  Mr.  Ainscough  replies  that  the  German 
will  not  sell  British  goods  one  moment  longer 
when  he  can  find  ways  of  getting  the  same  sort 
of  tiling  made  cheaply  in  the  Fatherland.  It  is 
common  knowledge  that  the  German  did  a  big  sale 


of  British  goods  in  Warsaw,  because  the  people 
there  insisted  on  having  them,  but  his  sense 
of  patriotism  in  trade  is  unquestionably  strong,  and 
he  won't  sell  anything  British  if  he  can  help  it.  Mr. 
Ainscough  advises  British  traders  to  co-operate  more 
generally  with  British  distributing  houses  in  China. 
There  is,  from  what  we  have  just  heard,  energetic 
work  being  done  by  some  British  firms  operating 
here  and  in  China.  We  have  been  told  of  a  firm  of 
merchants  not  unconnected  with  the  engineering 
trade  who,  finding  their  occupation  more  or  less 
gone  at  the  outbreak  of  the  war  owing  to  the  opera- 
tions in  Northern  France,  and  to  the  stoppage  of 
German  exports  by  our  Fleet,  dispatched  a  small 
army  of  travellers  to  a  certain  foreign  market  to 
book  "  after  the  war "  contracts.  The  firm  is 
British,  and  its  enterprise  is  highly  commendable, 
but  of  course  the  business  will  be  placed  where  it  is 
most  convenient  to  get  it  executed — perhaps  here, 
perhaps  in  the  States,  perhaps  with  suspected  neu- 
trals, perhaps  even  in  enemy  countries.  Is  it  not 
preferable  that  British  manufacturers  should  them- 
selves, through  their  own  representatives  or  organ- 
isations, be  securing  the  business  for  British  works  ? 

H.M.  Consul,  V.  L.  Savage,  in  his  report 
German  fur  the  year  1'JI4  on  the  trade  of  Changsha, 

Methods.  refers  to  the  steady  growth  year   by  year 

of  the  recorded  value  of  that  trade,  but 
he  says  that  it  is  more  an  index  to  the  extent  to  which  such 
trade  is  steamer-borne  than  of  the  actual  increase  in  the 
volume.  He  states  that  the  overwhelming  preponderance  of 
British  shipping  is  due  to  the  energy  and  enterprise  of  British 
shipping  firms  long  established  in  China,  but  the  lack  of 
entei-prise  on  the  part  of  British  merchants  in  general  (with 
two  or  three  exceptions,  and  these  are  youthful  importing 
firms)  has  left  the  development  of  the  valuable  trade  of  Hunan 
to  be  done  almost  entirely  by  their  German  competitors.  He 
says  that  the  latter  have  done  most  of  the  pioneering  work 
with  characteristic  patience  and  perseverance.  "  They  have 
earned  the  profits  they  have  made  and  the  advantages  they 
have  acquired."  But,  he  adds,  the  methods  adopted  by  Ger- 
many cannot  be  reckoned  as  sound  in  all  respects,  and  they 
are  demoralising  to  the  Chinese.  "  These  methods  are  based 
to  a  certain  exfient  on  economic  factors  and  conditions  which 
do  not  apply,  on  the  whole,  to  British  trade  and  manufac- 
tures, even  of  a  parallel  order."  The  engineering  trade  is 
quoted  as  affording  a  good  instance  of  the  differing  conditions 
and  methods.     Consul  Savage  continues:  — 

"The  enormous  output  of  the  large  Ger- 
Germany's  man  engineering  works  demands  outlets  in 
Big  Output.  many  markets,  in  order  to  secure  continuity 
of  production.  Temporarj'  sacrifices  may 
have  to  be  made,  in  consequence,  with  a  view  to  obtain  and 
preserve  a  hold  on  those  markets.  These  take  the  shape  of  low 
initial  prices,  long  credits,  and  even  loans  to  purchasers  of  Ger- 
man machinery,  on  the  sole  security  of  contracts  under  which 
the  latter  are  more  or  less  tied  down  to  obtaining  any  further 
supplies  of  machinery  they  may  require  from  the  same  source, 
during  a  term  of  years;  or  to  provide  a  quid  pro  quo  for  the 
loan,  which  may  not  carry  payment  of  interest,  in  the  shape 
of  raw  or  partly  manufactured  products,  delivere<l  at  profit- 
able rates  to  the  German  purchasers  thereof.  In  the  mean- 
time, it  may  be  noted,  the  Chinese  clients  have  to  pay  heavily 
for  accessories  and  fittings,  which,  being  esiiecially  adapted 
to  the  plant  sold  to  them,  have  to  be  obtained  from  the  same 
or  affiliated  manufacturers,  w-hereby  the  latter  ni:ike  excellent 
profits.  I  have  goo<i  authority  for  saying  that  British  manu- 
facturers do  not,  as  a  general  rule,  pnxluce  on  the  siune  scale 
as  the  Germans,  flioir  capital,  their  works  and  their  output 
are  usually  smaller.  While  they  may  be  able  to  su)i|ily  articles 
of  equal  and  sometimes  even  better  quality  nt  approximately 
the  same  price,  they  may  not  wish  to  cut  dmvn  thoir  profits 
or  wait  for  them;  or  they  may  prefer  to  sell  in  other  markets 
where  they  need  not  do  so.  niese  are  some  o{  the  principal 
reasiins  for  the  pre<loniinance  of  the  German  over  the  British 
engineering  trade  in  China.  It  is  due  as  iiuich  to  different 
economic  conditions  ns  to  the  lack  of  the  ninNxvairy  organisa- 
tion and  enterprise  on  the  part  of  British  engineering  manu- 
facturers." 

The  suoceas  of  a  number  of  younger 
British  firms  trading  in  general  manufac- 
ture.'' on  modern  lines  is  quoted  as  proving 
l>i  yond  que.-ition  "  that  nn  incrcise  in 
I'NIxMiditurc  on  a  larger  Kunipciin  staff  and 
more  agencies  is  amply  wnrr»nte<l  by 
resultfl."  But  tbiH  .system  is  not  follower  l>y  the  old-«it,ib- 
lished  merchants,  who  have  hitherto  preferred  to  centralise 
their  trade  at  the  few  large  importing  centres  and  to  deal 
only  in  large  qiinnlities  of  goods  at  a  time,  and  hare  been 
content  to  leave  (he  diHtribution  nt  long  range,  entirely  in 
(he  hands  of  native  middlemen.  Consul  Savage  wiyn  that 
there  is  no  necessity  for  maintaining  this  sy«l<'ni,  indee<l. 
there  are  good  reasons  for  discarding  it.     CV)inpetitio«  among 
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foreign  uiorchants  themselves  enables  the  shrewd  Chinese 
trader  to  out  down  their  profits  more  and  more,  not  infre- 
ouently  to  a  ininiraum.  While  they  are  keen  enough  to  make 
use  of  the  foreigner  and  his  money,  the  Chinese  readily 
combine  together  against  him.  The  etTects  of  such  a  combina- 
tion are  easy  to  bring  about,  and  extremely  deadly  where 
large  interests  are  concentrate<l  at  one  six)t.  "The  remedy 
is  clearly  to  adopt  a  more  open  formation."  In  the  case  of  a 
highly  centralised  trade,  the  Chinese  middlemen  can  and  do 
combine  t<-)gether  to  control  the  trade,  and  make  too  many 
profits  fur  its  welfare  and  vitality.  Any  attempt  on  the  part 
of  Europeans  to  introduce  useful  innovations  calculated  to 
secure  better  results  or  an  expansion  of  business  is  apt  to  be 
met  by  the  threat,  or  the  reality,  of  a  boycott,  if  the  middle- 
men's" profits  are  at  all  jeopardised.  German  business  houses 
have  a  number  of  European  agents  up-country  for  the  s.ile 
or  purchase  of  goods,  most  of  them  able  to  converse  with  the 
natives,  study  their  requirements,  and  make  bargains  with 
them  if  necessary— having  realised  the  great  value  of  a  know- 
ledge of  the  Chinese  language  on  the  part  of  their  agents  and 
salesmen.  The  report  later  shows  that  it  is  due  to  the  efforts 
of  German  firms  that  the  former  native  prejudices  and  other 
factors  which  raised  great  difficulties  in  the  way  of  the  suc- 
cessful exploitation  by  Europeans  of  the  vast  mineral  wealth 
of  China  have  been  overcome.     .  ,        ^  , 

"The  export  of  certam  ores  and  metals 
_.  is  now  a  principal  feature  of  the  trade  of 

x,«i„iiinrf        Changsha British    enterprise    has 

Travellin}5        j,,^^    practicallv    nothing   to    do   with   it." 
"""•  In    considering    the    golden    prospects    of 

Changsha.    Mr.     Savage    asks:    To    what 
extent    is   British    trade   represented    at   Changsha?        "The 
answer  is  that,  including  two  shipping  companies,   there  are 
two  British  firms  having  European  agents  at  Changsha;  seven 
more,  including  two  non-Euroi>ean  insurances  companies,  are 
.  more'  or  less  inadequately  served  by  native  agents.     That  is 
all !    As  against  that,  a  jear  ago,  there  were  here  11  German 
firms    represented    by    14    Germans,    one    Briton,    and    two 
Chinese  agents.     Owing  to  trade  depression  and  the  war,  four 
of  these  firms  have  now  clcsed  down  and  four  Europeans  only 
remain   at  present  to  represent  the   more  important  houses 
But  it  must  be  noted,  on   the  other  hand,   that  the  mineral 
trade  of  the  province  is  still  predominantly  in  German  hands, 
as  well  as  its  produce  trade,  the  main  outlet  of  which  is  the 
neighbouring  ix>rt  of  Changteh.  now   about  to  be  opened  to 
foreign   trade    and   residence.     Branches  of    several    German 
exporting  firms  are  already  established  there,  but  no  British 
firms  are  represented  except  by  native  agents.     Two  British 
mining   engineers   who   have    lately    been   travelling    in    the 
interior  of  Hunan  report  that,  at  almost  every  place  where 
the  prospect  of  mineral  produce  shows  especial  promise,  the 
Germans  have  already  entered  into  relations  with   the  mine 
owners  and  established  some  sort  of  a  hold.     In  addition  to 
the   Germans,   there  are    also   at    Changsha  agencies  of  five 
important  Japanese   firms  and  alwut   a  dozen  smaller   ones 
and  the  number  of  Japanese  subjects  is  greater  than  that  of 
any  white  race,  excluding  missionaries.     Prom  this  it  will  be 
see"n  that  our  wide-awake  and  enterprising  commercial  rivals 
are  taking  advantage  of  good  opportunities  for  the  expansion 
of  their  trade  which,  while  equally  open  to  the  British  mer- 
chant   are  not  receiving  from  hiin  the   attention  which   they 
should  command.     The  real   fact  of  the  matter  is,    there   is 
plenty  of  room  for  more  British  firms  than 
Plenty  of        now  exist  in  China.    New  capital  and  new 
Room  for         blood  are  wanted  to  rejuvenate  our  trade. 
the  British.       The  newcomers,  if  any,  will  no  doubt  have 
to  build    up  their  trade   connections;   but 
this  is  an  easier  task  in   China  than  in  any  other  country 
New  firms  will  have  to  engage  men  of  local  experience,  and 
train  others;  but  they  will  not,  like  the  older  firms,  have  to 
break  through   the  opposition  of  their  old-established  connec- 
tions  among   the   Chine.se  and  institute   new  and   unpopular 
methods    while  thev  will  have  less,  or  nothmg,  to  lose,  and 
much  to  gain.     As  regards  Chang.sha.   a  warning  is  needed. 
The  place  has  a  great  future  before  it,  but  space  for  residential 
and  business  quarters  is  very  limited.     The  value  of  land  is 
slreadv  high  and  tends  to  increase  rapidly.     In  a  lew  years 
time  costs  of  installation  will   be  such   as  to  require   a   vei-y 
considerable  outlay.     The  first  in  the  field  will  score  heavily 
in  this  respect."  ,      ,  ,  ., 

Lead  and  zinc  metals  are  exported  in  the  form  of  ore,  the 
output  of  lead  during  1914  being  close  on  4,000  tons  and  that 
of  zinc  12,894  tons.  The  producing  source  is  the  Shui  K  ou 
Shan  lead  and  zinc  mines,  the  output  of  which  is  controlled 
by  three  German  firms,  while  the  machinery  used  is  either 
of  German  or  local  make.  For  it  is  the  fact,  however  remark- 
■»ble,  that  a  foreign-trained  Chinese  mechanical  engineer 
assisted  by  a  staff  of  foreign-trained  Chinese  fitters  and 
mechanics,  turns  out  on  the  spot,  in  a  remote  district  of 
Central  China,  a  number  of  articles  of  modern  machinery 
which  serve  their  purpose  excellently. 

Several  years  ago  the  output  of  the  Shui  K'ou  Shan  mines 
was  pledged  for  six  vears  to  a  German  firm,  in  return  for  an 
advance  of  1,000,000"  taels  (about  f  150,000)  wtihout  interest. 
By  this  arrangement  the  firm  in  question,  although  probably 
unable  at  present  to  finance  this  branch  of  its  trade,  has 
nevertheless  continued  to  take  delivery  of  the  supplies  of  ore, 
the  value  of  which  goes  to  repay  the  loan.  The  ore  itself  is 
stored  in  the  firm's  warehouses  at  Wuchang  until  circum- 
stances allow  of  its  disposal. 


In  the  present  comparatively  undeveloped 
The  Demand  state  of  the  Hunan  market  it  is  not  pos- 
has  to  be  sible  to  gauge  to  what  extent  it  might  be 
Cultivated.  made  to  absorb  particular  items  out  of  the 
vast  range  of  British-manufactured  goods. 
Cheap  but  serviceable  tool  steel  and  tools,  machinei-y,  electrical 
fittings,  lamps  and  lamp  ware,  caps  and  hats,  enamelled  ware, 
needles,  and  a  number  of  other  articles  of  common  use  and  low 
cost,  already  find  a  considerable  market.  Among  the  restricted 
class  composed  of  the  Hunanese  gentry  there  is  much  wealth, 
and  certain  luxuries,  the  nature  of  which  would  be  required  to 
be  ascertained,  would  no  doubt  find  an  ever-increasing  number 
of  purchasers.  It  is  rather  a  question  of  educating  the  market 
up  to  a  higher  standard  of  requirements.  But  to  obtain  this 
object  personal  enterprise  is  a  sine  qua  non.  Trained  travelling 
agents  could  do  much  useful  work  in  this  direction.  But  more 
effective,  perhaps,  would  be  some  kind  of  an  emporium,  in 
which  a  large  variety  of  goods  could  be  exhibited  and  sold  at 
reasonable  rates  under  foreign  supervision.  In  the  case  of 
articles  not  suitable  for  a  retail  trade,  show-rooms  ar» 
indicated. 

(Tn  be  cantirmed.) 


THE    PRODUCTION    AND     PROPERTIES    OF 
ELECTROLYTIC    COPPER. 


By  B.  WBLBOURN. 


{Abstract  of  Chairman's  Address,  delivered  to  the  Manchbstbr 
Local  Section  of  the  Institution  of  Electrical  Bnginebrs, 

November  I6th,  1915.) 
Nearly  everyone  of  us  is  a  user,  in  some  form  or  another,  of 
electrolytic  copper.     A   search  of  the  Institution  records   for 
twenty  years  discloses  no  paper  devoted  to  it,  although  it  is  a 
prime"  necessity  of  every  electrical  engineer. 

The  world's  output  of  copper  in  normal  times  is  about 
1000  000  English  tons  per  annum,  the  highest  production 
being  that  of  approximately  1,006,000  tons  for  1912.  Of  this, 
the  U.S.A.  alone  produced  55  per  cent,  (against  572  tons  only 
in  1850),  the  whole  of  North  America  produced  66  per  cent., 
and  North  and  South  America  together  produced  73  per  cent. 
As  this  huge  quantity  is  mainly  controlled  from  the  U.S.A., 
it  is  easy  to  see  how  "the  copper  prices  of  the  world  are  regu- 
lated from  there.  ■  ,   ^.  nr^  ^  c     • 

Japan  is  the  next  biggest  producer  with  6o,000  tons,  bpain 
and  Portugal  gave  59,000  tons,  Russia  33,000  tons,  Australasia 
47,000  tons,  w^hile  the  combined  production  of  Germany, 
Hungary,  Turkey,  and  Bulgaria  on  a  peace  footing  is  about 
35,000  tons.  The"  British  Isles  produce  300  to 400  tonsonly  now. 
whereas  the  native  production  was  15,968  tons  in  1860. 

The  worid's  production  in  1850  was  52,400  tons.  It  had 
reached  334,565  tons  in  1895,  and  this  had  trebled  by  1912,  In 
the  same  period,  the  output  of  the  British  Empire  was  more 
than  quadrupled  from  23,495  to  99,440  tons.  The  increasing 
production  and  consumption  correspond  with  the  development 
of  the  applications  of  electricity.  .     .     ,  ,     . 

The  statistics  for  1912  show  that  the  principal  manufactur- 
ing countries  absorbed  copper  as  follows  :  — 

Tons.  Tons. 

North  America 365,922    Austria-Hungary      ...    50,590 

Germany     243,173    Russia  38,818 

England      147,551    Italy    34,378 

Prance        106,753 

Copper  is  nearly  always  associated  with  gold  and  silver, 
which  can  be  ele^trolytically  separate<l  from  it,  and  are  now 
recovered  instead  of  being  lost,  as  was  usually  the  case  until 
electrical  methods  were  available.  About  70  per  cent,  of  the 
world's  output  of  copper  is  refined  electrically,  and  trom  th.; 
161  583  tonf  refined  Z  the  U.S.A.  in  1907,  13,995,436  oz,  ol 
silver  and  272,150  oz.  of  gold  were  recovered  by  electrolytic 
separation.  ,  ,     ,    ,    ,  n- 

Most  of  the  ores  have  to  be  calcined  before  smelting,  in 
order  to  get  rid  of  part  of  their  sulphur,  and  this  is  done  in 
mechanical  calciners.  After  partial  calcination,  the  ore  is 
smelted  (usually  in  a  cupola  furnace)  to  extract  the  earthy 
matter  and  to  concentrate  the  copper,  etc.,  with  part  of  the 
sulphur  and  iron  into  a  matte.  This  matte  will  run  horn  45 
to  50  per  cent,  of  copper,  and  then  it  is  transferred  to  a 
Bessemer  converter,  which  blows  it  up  to  97  per  cent,  to  99 
per  cent,  with  the  gold  and  silver  contents,  and  is  the  result 
of  treating  ores  which  have  sometimes  only  3  per  cent,  to 
4  per  cent,  of  copper  originally.  The  copper  is  run  froni  the 
converter  into  slabs  about  18  in,  by  28  in.  by  3  m,,  which  are 
then  transferred  to  the  refinery,  where  they  are  again  melted 
for  24  hours  in  a  reverberatory  furnace  with  a  capacity  ol 
150-200  tons  of  copper  for  further  purification  I'he  copper 
from  this  furnace  is  run  into  moulds  to  form  the  cast  anodes, 
which  are  usually  36  by  36  by  li  in.  thick,  and  weigh  500  lb. 

^"under  good  conditions,  in  the  U.S.A.  works  the  cost  of 
converting  a  50  per  cent,  matte  to  metallic  copper  is  about 
id,  per  lb.  of  refined  copper. 
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Most  works  employ  the  multiple  system,  in  which  anodes 
of  caet  copper  and  cathodes  of  electrically  deposited  copper 
strippings  36  by  36  by  l-8'2  in.  thick  are  hung  in  lead-lined 
vats.  The  space  between  the  electrodes  is  IJ  to  '2  in.,  and  the 
pressure  employed  is  about  0.3  volt  for  every  pair  of  electrodes 
in  series.  I'he  electrolyte  is  an  acidulated  solution  of  cupric 
sulphate,  and  contains  IJ  to  2  lb.  of  CU8O4  and  from  5  to  10 
oz.  of  II2SO4  per  gallon  of  water,  and  is  maintained  at  a 
temjx^rature  of  130  deg.  P.  The  current  density  is  usually 
7i  to  1'2  amperes,  and  should  not  exceed  18  amperes  per  sq.  ft. 
of  anode  surface,  as  it  has  been  found  by  experience  that  the 
mechanical  properties  of  the  metal  depend  on  the  current 
density  used.  With  this  latter  density  a  high  temperature 
and  rapid  circulation  of  the  electrolyte"  must  be  maintained. 

In  practice,  IJ-in.  thick  anodes  decrease  in  thickness  in  ten 
days  to  i  in.  thick,  and  pure  electrolytic  copper  is  deposited 
on  tlae  cathodes  until  they  are  just  over  i  in.  thick,  while  the 
precious  metals  settle  as  slime  at  the  bottom  of  the  vat.  The 
i-in.  thickness  of  anode  which  is  left  is  returned  to  the  anode 
furnaces  for  re-melting  and  further  casting. 

Theoretically,  with  a  100  per  cent,  current  efficiency  and  0.3 
volt  between  electrodes,  1  lb.  of  copper  should  require  about 
0.115  Kw.-hour,  but,  in  practice,  the  gross  kw. -hours  required 
for  refining  and  for  jxiwer  and  lighting  in  the  largest  works 
is  0.14  to  0.1.5  KW.-hour.  The  overall  cost  of  the  electrolytic 
refining  of  copper  is  not  published  by  the  refiners,  but  it  is 
believed  to  vaiy  from  a  farthing  to  three-eighths  of  a  penny 
per  lb.  The  finished  cathodes  are  melted  down,  blown  with 
air,  poled,  and  then  cast  into  wire  bars,  the  average  weight 
of  which  is  140  lb.  in  England,  and  220  lb.  in  the  U.S.A.,  but 
if  required  by  the  wire  manufactorers,  special  bars  up  to  800 
lb.  in  weight  can  be  produced. 

For  the  transmission  of  electricity  two  varieties  only  are 
required  :  — 

1.  Hard-drawn  copper,  which  comprises  all  conductors  in 
which  mechanical  strength  is  required;  and 

2.  Soft  or  annealed  copper,  which  comprises  all  conductors 
which  are  to  be  continuously  insulated,  and  in  which  the 
highest  obtainable  conductivity  is  required. 

Bus-bars  for  switchboard  work  may  either  be  hard-drawn 
or  annealed  as  required. 

The  actual  manufacture  of  wire  from  wire-bars  is  a  straight- 
forward process,  and  wires  can  be  successfully  drawn  from 
1  mil.  in  diameter,  of  very  considerable  lengths,  up  to  0.2 
sq.  in.  sectional  area  in  lengths  up  to  7,000  ft.  The  wire-bars 
are  heated  in  furnaces  to  a  bright  red  heat  and  are  then 
■■  broken  down  "  in  rolls,  and  afterwards  rolled  in  the  rod 
mill  into  rods  which  are  coiled  up  while  still  hot.  In  this 
process  the  copper  oxidises  rapidly,  and  it  is  necessaiy  to 
remove  the  scale  by  acid  pickling  and  by  washing.  "The 
removed  scale  is  readily  convertible  back  to  copper  bv  an 
electrolytic  process.  The  clean  coils  are  taken  to  the  wire- 
drawing machines,  in  which  the  rod  is  drawn  into  wire  by 
means  of  chilled  iron  and /or  diamond  dies  according  to  the 
size.  Wires  of  No.  17  S.W.G.  and  under  are  usuallv  drawn 
through  diamond  dies  only. 

The  number  of  dies  or  "holes"  through  which  the  wire  is 
drawn  down  to  the  required  diameter  depends  on  whether 
the  wire  is  to  be  used  "  hard  "  or  "  soft."  and,  if  the  former, 
on  what  tensile  strength  and  other  mechanical  properties  are 
needed.  Generally  speaking,  the  greater  the  number  of  holes 
or  diea,  the  higher  is  the  resultant  tensile  strength. 

Dr.\wn  Specimen  (Mr.  T.  Bolton). 

Diameter  Tensile  strength.  Elongation  p. c. 

in  inches.  tons  per  sq.  in.  in  10  inches. 

0.500  23.68  3  8 

0.400  25.62  3.0 

0.300  28.30  2.6 

When  hard-drawn  wire  is  needed,  it  is  now  ready  for  use 
either  aa  a  single  wire,  e.g.,  a  trolley  wire,  or  it  can  be 
stranded  int^)  a  more  flexible  conductor  for  use  on  an  over- 
head transmission  line. 

If  soft  copper  is  needed,  the  hard-drawn  copper  can  be 
treated  in  a  number  of  ways.  The  modern  process  mast  used 
for  anncahng  copper  and  other  non-ferrous  metals  is  that 
known  as  the  "Bates  and  Peard,"  or  .some  variation  of  it. 
The  svstem  consists  essentially  of  a  cast-iron  retort  which  is 
heated  externally,  and  which  is  sealed  bv  water  at  both  ends 
t<)  prevent  the  entry  of  air  through  the  descending  mouth- 
pieces. 'Ilio  retort  is  filled  with  water  vapour  under  pressure 
at  a  temperature  of  about  800  deg.  P.  for  small  wires,  and 
1,100  deg,  P.  for  larger  wires,  and  the  copf)er  which  is  to  be 
annejilcd  1.1  carried  slowly  through  the  heated  tube  bv  means 
of  an  endless  conveyor.  When  the  copiwr  comes  out  of  the 
retort,  it  w  found  to  be  perfectly  annealeil  and  to  \xi  as  bright 
in  colour  as  it  was  before  treatment,  while  there  has  been 
no  loKB  of  weight.  Tlie  heat  remaining  in  the  coils  of  wire  is 
sufficient  to  cause  the  water  from  the  seals  to  evaporate  and 
leave  quite  dry  wire,  which  is  then  rea<lv  for  strandino  and 
in.Milating. 

Where  long  lengths  <if  wire  are  required,  it  is  frequentiv 
DiH'ruHnry  U)  joint  wires  t<^)Kether  during  mnmifacture.  In  the 
snialU'r  sizes  which  are  used  in  the  construction  of  insulated 
cables  thi«  may  be  done  conveniently  and  economically  bv  the 
use  of  eWtrical  butt-welders. 

For  trolley  wirefl,  some  engineers  prefer  that  copper  wire 
V>arB  of  guitnble  weight  should  be  uaed  to  ensure  getting  the 
length'^  required  without    any  joints.     .\n   alternative  t'.  this 


IS  to  jomt  the  rolled  rods  (from  which  the  wire  is  to  be  drawn > 
by  means  of  scarfed  joints  which  are  brazed  together  with 
silver  as  the  solder,  and  extensive  experience  of  this  method 
shows  that  it  is  entirely  successful.  Both  this  and  the  elec- 
tncally-welded  joint  referred  to  eariier  will  stand  drawinj.' 
down  through  the  dies,  and,  in  the  finished  wire,  the  joint 
cannot  usually  be  detected  bv  the  eye,  nor  is  its  tensile 
strength  any  less  than  that  of  the  rest  of  the  wire.  In  fact, 
it  is  usually  higher. 

British  Stand.^bd  foe  Copper  Conductors. 

'ITie  first  attempt  to  standardise  copper  conductors  was 
made  by  an  I.E.E.  Committee,  whose  report  was  publishe<l 
in   January,   1900. 

The  standard  at  present  in  use  is  the  one  issued  by  the 
Engmeenng  Standards  Committee  (No.  7,  revised  March. 
1910),  but  it  is  understood  that  this  is  under  revision,  which 
1^  certainly  needed,  in  view  of  the  International  Electro- 
lechnical  Commission's  Publication  No.  28,  International 
Standard  of  Resistance  for  Copper,  March,  1914,  which  has- 
already  been  adopted  in  the  new  standardisation  rules  of  the 
.American  Institute  of  Electi'ical  Engineers,  dated  July  1st, 
1915,  as  follows  :  — 

1.  At  the  temperature  of  20  deg.  C.  the  resistance  of  a  wire 
of  standard  annealed  copper  1  metre  in  length  and  of  Uniform 
section  of  1  sq.  millimetre  is  1/68  ohm  =  .0172414  ohm  (20 
deg.  C.  =  68  deg.  P.). 

'  2.  At  a  temperature  of  20  deg.  0.  the  density  of  standard 
annealed  copper  is  8.89  grammes  per  cubic  centimetre  (554.9a5- 
lb.  per  cubic  foot). 

3.  At  a  temperature  of  20  deg.  C.  the  "constant  mass" 
temperature  coefficient  of  resistance  of  standard  annealed 
copper  measured  between  two  potential  points  rigidlv  fixed  to 
the  wire  is  .00393  =  1/2-54.453  per  deg.  C.  (.00218333  = 
l/4o8.ni6  per  deg.  P.). 

4.  As  a  consequence,  it  follows  from  (1)  and  (2)  that,  at  a 
temperature  of  20  deg.  C.  the  resistance  cf  a  wire  of  standard' 
annealed  copper  of  uniform  section,  1  metre  in  length  and 
weighing  1  gramme  is  1/58  X  8.89  =  0.15328  ohm. 

__  Paragraphs  (1)  and  (4)  define  "volume  resistivity"  and 
mass  resistivity "  respectively.  This  mav  be  expressed  in 
other  units  as  follows  :— Volume  resistivitv  "=  1.7241  microhm- 
cm.  (or  microhms  in  a  cm.  cube)  at  20  deg.  C,  =  0.67879- 
microhm-inch  at  20  deg.  C.  and  "  mass  resistivity  "  =  875  30 
ohms  (mile,  pound)  at  20  deg.  C. 

In  the  interests  of  uniformity,  it  is  to  be  hoped  that  the 
Engmeenng  Standard  Committee  will  adopt  the  above  stan- 
dards, and  will  further  provide  thaf^— 

5.  The  resistance  of  hard-drawn  copper  shall  be  considerecT 
2.7  per  cent,  greater  than  that  of  annealed  copper  of  the 
same  size  at  the  same  temperature  (i.e.,  20  deg  0  or  6!^ 
deg.  P.). 

6.  The  legal  standard  wire  gauge  as  fixed  bv  Order  in 
Council  dated  August  23rd,  1883,  shall  be  adopted  as  the 
standard  gauge,   as  in  the  existing  .standards. 

In  the^  nieantime,  it  should  be  noted  that  the  Engineeiing 
Standards  Committee  defines  hard-drawn  copper  wire  as  wire 
which  does  not  elongate  more  than  4  per  cent,  on  a  gauge 
length  of  10  in.  when  broken  by  tension,  and  that  the  stan- 
dard resistance  for  it  is  just  2  per  cent,  higher  than  that  for 
annealed  wire  at  60  deg.  P.  (15.6  deg.  C). 

It  may  also  be  noted  that  the  Board  of  Trade's  existing 
regulations  for  overhead  lines  require  that  the  elongation  o{ 
hard-drawn  copper  wire  will  not  be  less  than  2  jier  cent,  in 
a  length  of  10  in.,  so  that  wires  for  such  lines  naturallv  fall 
between  elongation  limits  of  2  jier  cent,  and  4  per  cent" 

The  Briti.sh  Engineering  Standards  for  Trollev  Wire  is  con- 
tained in  Report  No.  23,  issued  in  August  190o.  but  it  nee<ls 
revision  in  view  of  the  subsequent  experience  gained  in  the 
manufacture  of  such  wires  and  of  the  common  use  of  "rooved 
sections  of  trolley  wires.  ° 

The  testing  of  annealed  copper  conductors  is  very  simple, 
and  IS  confined  to  gauging  the  wires  with  a  micrometer  gauge 
and  measuring  the  ohmic  resistance,  and  sometimes  to  the 
weighing  of  samples  or  coils.  In  the  case  of  hard-drawn 
copper,  additional  tests  are  necessary  to  determine  :  — 

1.  Ten.sile  strength. 

2.  Extension  as  a  test  of  hardness. 

3.  Limit  of  proportionality   (elastic  limit). 

4.  .\b,sence  of  brittleness. 

Tests  (1),  (2).  and  (3)  are  u.sually  made  simultan<\ui*ly  vn  a 
specimen  which  is  exactly  10  in.  long  between  the  giii>s  <if 
a  Dennison,  Buckton.  Avery  or  other  suitable  testing  machine. 
Modern  testing  machines  are  arranged  .so  that  autographic 
recortls  of  the  extension  of  the  wire  mav  be  taken,  which  are 
sufficiently  accurate  for  commercial  work.  If,  however,  rrarl 
extension  measurements  are  needed,  then  they  must  be  made 
carefully  by  an  experienced  worker,  with  an  ext^nisometer. 
In  practice,  it  is  found  that  the  actual  tensile  strength  in- 
crea-ses  in  proportion  to  the  diamef<'r.  and  not  to  the  s<x-tionaI 
area,  as  one  would  exi>ect.  although  the  tensile  strength  in 
tons  i>er  square  inch  increases  with  a  decrease  of  dianiefer. 
Aft<'r  analysing  a  numl)er  of  tests  made  bv  Mr.  Thomas  Bolton. 
Mr,  A.  P.  Trotter  found  that  the  tensile  etrcngth  could  be 
expreiwcd  as  follows;  — 

T  =  o  -  b  D. 

Mr.  D.  R.  Pyc  and  other  invc«tigator8  have  found  from  o 
large  number  of  tesf.-i  that  the  value  of  a  is  approximately  .30; 
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nml  that  of  b  is  20,  on  all  sizes  of  couductors  up  to  0.5  in. 
diameter. 

It  is  not,  however,  sufficient  to  define  the  strength  of  the 
wire ;  it  is  also  necessary  to  have  some  check  on  its  hardnees 
and  absence  of  brittleness  by  ascertainina  that  it  does  not 
fall  below  a  stated  minimum  e.\t€nsi()n  per  cent.  Tests  on 
wires  from  0.075  to  0.5  in.  diameter  show  that  the  minimum 
extension  can  be  expressed  by 

E  =   5  D. 

On  these  results,  Mr.  Pye  has  suggested  {Journal  of  Institufn 
of  Metals,  No.  2,  1011.  Vol.  VI)  the  following  as  the  basis 
of  a  satisfactory  definition  of  hard-<lrawn  copper:  — 

"  Hard-drawn  copper,  when  in  the  fonii  of  cii'cidar  wires, 
.'hall  have  a  ten.sile  strength  not  tr^x  tlian  that  given  by  the 
formula — 

T  =  30  -  20  n. 
and  an  extension  per  cent,  on  a  marked  10-in.  length,  includ- 
ing  point   of    fracture,   of   not   less   tlum    that    given   by    the 
formula— 

c  =  5  X  D. 

where  in  the  foregoing  formulae  :  — 

T  =  tensile  strength  in  tons  per  sq.  inch  of  original  .section. 

e  =  extension  i>er  cent. 

u  =  diameter  of  the  circular  rod  in  inches. 

kn  examination  of  the.  standard  figures  pi'epared  by  the 
Wire  Committee  of  the  American  Society  for  Testing  Materials 
(1909)  for  wires  ranging  from  0.04  to  0.46  in.  diameter  shows 
that  they  agree  closely  with  the  above  specification  for  strength, 
while  the  minimum  extension  figures  agree  closely  with  the 
formula : — 

c  =  4  V  D. 

The  Engineering  Standards  Committee  uiight,  therefore, 
consider  the  adoption  of  Mr.  Pye's  specification  on  the  grounds 
that— 

(a)  It  calls  for  a  high  standard  which  can  easily  be  obtained 
by  the  leading  manuf.icturers  throughout  the  world; 

(b)  Tables  of  the  minimum  tensile  strength  and  extension 
per  cent,  can  be  prepared  for  use  for  all  the  usual  sizes  of 
wires;   and 

(r)  It  is  easily  applied  to  all  intermediate  sizes. 

Test  (4)  is  almost  wholly  covered  by  Test  (2),  and  probably 
could  be  displaced  by  it,  but  the  Briti.sh  Post  Office  and  other 
users  specify  the  following  ductility  test  for  wires  which 
range  in  diameter  from  0.0791  to  0.2237  inch  :  — 

"The  wire  shall  be  capable  of  being  wrapped  in  six  tm'ns 
round  wire  of  its  own  diameter,  imwrapped,  and  again 
■\\rapped  in  six  turns  round  wire  of  its  own  diameter  in  the 
same  direction  as  the  first  wrapping,  without  breaking;  and 
shall  be  capable  of  bearing  the  number  of  twists  set  down  in 
the  Table  without  breaking.  The  twist  test  will  be  made  as 
follows :  — 

"  The  wire  will  be  gripped  by  two  vice.s,  one  of  which  will 
be  made  to  revolve  at  a  speed  not  exceeding  one  revolution 
jier  second.  The  twi.sts  thus  given  to  the  wire  will  be  reckoned 
by  means  of  an  ink  mark  which  forms  a  spiral  on  the  wire 
during  torsion,  the  full  number  of  twists  to  be  visible  between 
the  vices  : — 


the  ease  with  which  they  can  be  applied ;  but  it  should  be 
noted  that  the  Department  does  not  specify  any  extension  test. 
It  may  be  stated,  however,  with  considerable  conlidence,  that 
wire  which  complies  with  Mr.  Pye's  specification  will  also 
automatically  comply  with  the  Post  Office  specification.  Apart 
from  this,  it  does  not  seem  clear  why  a  wire  which  is  to  be 
erected  and  subjected  to  longitudinal  strain  only  should  be 
tested  by  wrapping  and  twisting,  and  the  extension  test  would 
seem  to  be  a  more  scientific  way  of  determining  the  toughness 
of  the  metal.  This  opinion  is  confirmed  by  the  action  of  the 
Wire  Committee  of  the  American  Society  for  Testing  Materials 
in  offering  explanations  of  their  omission  of  these  wrap  and 
twi,«t  tests  from  their  specification  for  hard-drawn  copper  wire. 
[To  be  continued.) 


LEGAL. 


Electrical  Wokkbk  Fined  at  Tynemouth. 
At  Tynemoath  Police  Court,  on  the  12th  inst.,  George  E.  Horler, 
30,   described  as   an   electrical  worker,   was  charged   under   the 
Defence  of  the  Realm  Regnlationa  with  having  failed  to  answer 
questions  on  0:!tober  26th. 

Detective  Mason  said  that,  acting  on  instrnctions  from  the 
Chief  Constable,  hn  visited  Tynemouth  electricity  works  on 
October  26th,  to  see  Horler,  who  was  employed  there,  but  the  man 
was  absent.  He  then  went  to  the  accused's  lodgings,  and  questioned 
him.  Asked  where  he  w»»  born,  accused  said  he  was  bora  at  Hull, 
and,  later,  said  at  York.  He  refused  to  answer  other  questions  that 
were  pat  to  him,  and  he  was  taken  to  the  police  station.  Having 
obtained  authority,  witness  searched  accused's  boxes,  and  he  found 
a  motor  and  cychng  map  of  the  Wembley  District  of  London,  a 
manual  of  military  engineering,  and  a  bank-book.  Witnees  made 
further  inquiries,  and  found  that  in  the  early  part  of  the  year 
Horler  went  to  work  with  Messrs.  Holmes,  electrical  engineers,  at 
Newcastle-on-Tyne,  but  left  after  three  days,  without  notice,  and 
without  drawing  the  wages  due  to  him.  The  man  next  worked  at 
Hull  as  a  switchboard  attendant  for  six  months,  and  then  secured 
a  situation  in  the  power  station  of  the  London  and  North-Western 
Railway  Co.  at  Wembley.  While  there  he  eecured  a  place  at  the 
Tynemouth  electricity  works,  and  left  Wembley  without  notice 
and  without  drawing  his  last  week's  wages. 

In  reply  to  Mk.  B.  C.  K.  Snagq,  who  defended,  Witness  said 
they  had  obtained  a  birth  certificate.  This  was  prodnced,  and 
showed  that  Horler  was  born  at  Yeovil,  in  Somerset,  in  1S85,  that 
his  father  was  a  native  of  Somerset,  and  his  mother  of  Darham. 

Mbs.  E.  F.  Green,  with  whom  accused  was  lodging,  spoke  to 
conversations  which  the  accused  had  with  a  Mr.  Kenway  and 
herself.  Oa  one  occasion  he  said  he  would  close  down  the  Tyne- 
mouth electricity  works.  ACCUSED  :  I  did  not.  Witness  added 
that  when  Horler  came  home  on  October  25th,  earlier  than  usual, 
he  said  he  had  been  dismissed.  Hi  said  that  he  had  burnt  out  the 
works,  and  that  they  would  hear  more  of  it  in  the  morning.  Mrs. 
Green  added  that  accused  was  always  running  England  down  and 
sticking  up  for  the  Germans. 


Weight  per  statate  mile. 

Approximate  sgniTalent  diameter. 

Maximum 

Weight  of 

e»ch  piece 
oil. 

■ 

Minimum 

breaking 

strain. 

Minimum 

number  of 

twists. 

reaistanoe  per 

mile  at  60"  F. 

when  reduced 

to  standard 

diameter. 
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Maximum. 
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lb. 

lb. 

lb. 

in. 

in. 

in. 

lb. 
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lb. 

lb. 

800 

784 

816 

02237 

0-2215 

0-2259 

2,400 

•9  J  20 
S  1.30 

10084   "1 

600 
400 

588 
392 

612 

408 

01937 
0-1582 

01918 
0-1566 

01956 
0-1598 

1,800 

1,250 

14645     1 
2-1968     f 

100 

MO 

300 

294 

306 

0-1370 

01356 

01384 

950 

2-9291   J 

200 

196 

204 

01119 

0-1108 

0-1130 

650 

B  [20 

4  3936 

1.) 

130 

150 

147 

153 

00969 

0  0959 

0-0979 

490 

«-^25 

58582    1 
8-7873    J 

75 

120 

100 

98 

102 

00791 

00783 

0-0799 

330 

«l30 

To  show  how  this  works  in  practice,  three  standard  600-lb. 
wires  were  taken  at  random  and  the  following  results  were 
obtained  :  — 


G.P.O. 
8psoia»tion. 

Breaking 
strain 
1,800  lb. 

Twists  in 

6  In. 

30  minimum. 

Wraps, 

6  on,  6  ofl, 

6  on. 

Ohms  per 
mile 
1-4615 

Sample  I 

,,    n 

„      III 

1,895  lb. 
1,880  „ 
1,900  „ 

28 
30 
28 

66663 
666fi6J 
66661 

14590 
1-4540 
1-4591 

.An  extraordinary  and  unexpected  result  has  been  that  the 
600-lb.  wire  had  a  breaking  strain  of  1,850  lb.  after  20  twists 
had  been  applied,  but  there  was  no  measurable  extension.  It 
would  seem  that  the  work  done  on  the  wire  in  twisting  had 
increased  its  hardness  and  brittleness  until  it  became  useless 
for  any  practical  purpose. 

The  General  Post  Office  tests  for  brittleness  give  a  rough 
measure  of  the  quality  of  the  wires,  and  their  value  lies  in 


Francis  Batet  said  that  he  was  in  charge  of  the  Tynemouth 
electricity  works  on  the  night  of  October  25th,  and  Horler  was 
assistant  switchboard  man.  While  witness  was  in  the  telephone 
box  the  lights  went  out,  and  on  rushing  back  to  the  switchboard 
he  found  that  Horler  had  been  turning  the  regulator.  There  was 
no  reason  why  he  should  have  touched  it.  Witness  re-adjusted  it, 
and  told  Horler  not  to  interfere  with  it.  Witness  went  back  to 
the  telephone  box,  and  immediately  the  lights  went  out  again. 
He  then  found  that,  despite  his  warning,  accused  had  again 
interfered. 

Mr.  E.  Tdrnbull,  electrical  engineer,  said  he  was  at  heme 
when  the  lights  went  very  low,  and  then  came  back.  A  few 
minutes  afterwards  they  went  very  high  and  then  very  low.  He 
at  once  rang  up  the  works,  and  from  what  he  was  told  he  gave 
instructions  that  Horler  must  leave  the  works  at  once  and  see  him 
next  morning.  Horler  did  not  tnm  up  in  the  morning.  Some 
damage  was  done  and  some  people  were  frightened. 

Horler,  in  evidence,  denied  any  malicious  intention  in  connec- 
tion with  the  regulator.  It  was  a  patent  type,  which  he  had 
never  seen  before,  and  he  turned  it,  inadvertently,  the  wrong  way. 
He  t  )ld  a  lie  about  his  birthplace,  so  that  no  inquiries  might  be 
made  at  Yeovil  to  distress  his  mother,  who  was  old  and  feeble. 
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Mk.  Snaog  ausrgested  that  the  maEiatrates  should  dismies  as 
"  trimmineB  "  the  evidence  as  to  the  alleged  oonversationa,  and  the 
incident  of  the  power  station. 

Mr.  T.  Young,  the  presiding  magiBtrate,  said  they  found  the 
accuBed  guilty  of  not  answering  questions  put  to  him  legally. 
They  did  not  propose  to  go  into  anything  else.  The  offence  was  a 
serious  one  in  times  like  these.  Taking  into  consideration  that 
Horler  had  been  in  prison  16  days,  they  ordered  him  to  pay  a  fine 
of  a: 2.1  and  the  costs  of  the  witnesees. 


OsRAM  Lamp  Wobks,  Ltd  ,  r.  Pope's  Electric  Lamp  Co.,  Ltd. 
This  case  came  before  the  Court  of  Appeal,  composed  of  the 
Master  of  the  RolU  and  Lards  Justices  Bankes  and  Warrington 
on  November  11th,  upon  the  appeal  of  the  plaintiffs  from  a  judg- 
ment of  Mr.  Justice  Joyce,  in  the  Chancery  Division,  giving 
judgment  for  the  defendants  in  the  action  which  was  brought 
against  them  to  restrain  the  alleged  infringement  of  Letters 
Patent,  No.  23,899  of  1904,  granted  to  Dr.  Alexander  Just  and 
Franz  Hanaman,  f  jr  "  Improvements  relating  to  the  manufacture 
of  incandescent  electric  lamps." 

Tlie  improvements  claimed  consisted  in  making  filaments  of 
pure  tungsten  by  mixing  finely  divided  tungsten  or  its  com- 
pounds with  an  organic  binding  material,  forming  the  filaments 
from  the  mixture  in  the  usual  manner,  and  then  carbonising  them 
in  some  cases  after  dinitration  had  been  effected.  The  filaments 
were  then  raised  to  a  high  temperature  by  passing  an  electric 
current  through  them  in  an  atmosphere  of  steam  and  hydrogen, 
and  were  rendered  uniform  or  equalised  by  submitting  them  to 
the  action  of  the  current  in  an  atmosphere  of  volatile  tungsten 
compounds  in  the  presence  of  a  quantity  of  hydrogen.  Plaintiffs 
also,  by  the  action,  claimed  that  the  defendants  had  also  infringed 
Letters  Pa'ent  (of  which  they  were  the  owners)  granted  to 
Phillip  Middleton,  Justice  in  1906  (No.  18,022)  for  an  "Improved 
method  of  providirg  metallic  incandescence  bodies  for  electric 
glow  lamps,"  but  at  the  trial  in  the  Court  below  the  plaintiffs  did 
not  open  their  case  a?  to  thi^  patent. 

Defendaats  contended  that  they  did  not  infringe,  because  they 
did  not  carbonise  the  filaments,  and  did  not  pass  an  electric  current 
through  them,  but  heated  them  in  an  electrically-heated  furnace, 
and  that  they  did  not  use  an  atmosphere  of  steam  and  hydrogen, 
and  did  not  equalise  the  filaments. 

Plaintiffs,  however,  contended  that  the  purpose  of  passing  the 
current  through  the  filaments  was  only  to  raise  them  to  a  high 
temperature,  and  that  the  defendants'  heating  apparatus  was 
equivalent  to  the  plaintiffs'  ;  plaintiffs  also  said  that  the  defend- 
ants produced  steam  by  the  reaction  taking  place  inside  the  tubsa 
in  which  tbe  filaments  were  heated,  and  so  in  effect  used  an  atmos- 
phere of  steam  and  hydrogen. 

Tbe  defence  was  that  the  plaintiffs'  patent  was  bad  for  want  of 
subject-matter  and  utUity,  and  for  insufficiency  of  directions  in  the 
specifisation  ;  that  the  idea  of  making  filaments  of  tungsten  was 
old,  and  that  the  only  evidence  that  it  was  possible  to  carry  out 
successfully  the  directions  was  not  to  be  accepted.  Mr.  Justice 
Joyce  decided  that  the  plaintiffs'  patent  was  not  for  making 
filaments  of  tungsten,  but  only  for  making  them  by  the  particular 
process  specified  ;  that  the  defendants  did  not  use  an  atmosphere 
of  steam  and  hydrogen  in  the  sense  in  which  it  was  used  in  the 
plaintiffs'  specification,  and,  further,  that  the  defendants  had  not 
been  guilty  of  infringement.  His  Lordship  further  held  that  if  it 
had  been  necessary  to  decide  the  question  of  validity  of  the 
plaintiffs'  patent,  it  was  doub'.ful  if  the  subject-matter  and  the 
directions  were  sufficient.  Upon  these  grounds  his  Lordship  dis- 
missed the  action,  and  from  this  decision  tbe  plaintiffs  now 
appealed. 

Mr.  A.  J.  Walter,  K.C.,  Mr.  Colefax,  K.C.,  Mr.  J.  H.  Gray,  and 
Mr.  Lunge  appeared  in  sufip  irt  of  the  appeal,  and  Mr.  T.  Terrell. 
K  C,  Mr.  Uughes.  K.C  ,  and  Mr.  Russell  Clarke  for  the  respondents. 

Mb.  Walter,  in  opening  the  case  for  the  appellants,  said  it  was 
an  appeal  from  a  judgment  of  Mr.  Justice  Joyce  on  July  20th, 
who  had  dismissed  the  action  on  the  ground  of  non- infringement  by 
the  defendants.  Questions  of  validity  were  raised,  but  not  decided 
by  the  learned  judge.  Various  issues  were  raised,  some  of  which 
were  the  same  as  in  a'ltion  tried  before  Mr.  Justice  (now  Lord 
Justice)  Warrington.  That  action  was  brought  by  the  present 
plaintiffs  against  the  "Z  "  Electric  Lamp  Co. 

LoBD  JrsTici;  Wabbin(!ton  :  1  suppose  the  issue  of  validity 
may  be  raised  here  .' 

Mb.  Wai.tkii  :  Oh,  clearly. 

Continuing,  the  learned  counsel  said,  in  1898  the  demand  for  a 
metallic  filament  was  a  presBing  one.  Osmium  was  a  very  expen- 
sive thing,  costing  about  £100  per  lb.  In  1904  the  present  inven- 
tion came  along,  and  it  was  the  first  time  that  anybody  had 
produced  a  coherent  tungsten  filament.  Since  the  date  of  the 
plaintiffs'  patent  other  patents  had  been  taken  out.  Before  1904 
no  method  was  known  by  which  you  could  so  use  tungsten, 
MesBM  Just  and  Ilanaman  discovered  that  if  you  took  one  of  the 
atmospheres  by  which  Wei -bach  had  treated  osmium  and  metaU 
of  that  group,  you  could  make  a  flUmpnt  of  tungsten.  Dcfehdanta 
had  raised  suveral  defences.  They  said  Brut  of  all  that  they  had 
not  infringed.  Then  they  alleged  want  of  novelty  and  want  of 
Hutiject  matter,  inBufTlcl<-ncy  nf  riirpotions  and  want  of  utility 

Thk  Mastkb  oi-  tiik  IloT.i.H  :  You  have  opened  a  v.-ry  Inree 
liild  Mr.  Walter.  Wiiuid  it  bo  poBaiblo  for  us  to  deal  with  the 
qnesti.in  of  infringement  or  non  infringement  first .' 

Mb.  Wai.tkb  replied  that  he  thought  that  course  would  be 
convenient,  but  he  thought  it  desirable  that  the  Court  should  have 
a  full  statement  a,H  to  the  nature  of  the  plaintiffrt"  invention. 

Continuing,  Coun.ski,  naid  that  what  Welsbach  did  wan  to  teach 
the  world  that  oertain  defined    metals  could  be  uacd  for  the  manu- 


facture of  coherent  filaments,  these  metals  being  osmium  and  the 
metala  of  the  platinum  group,  He  taught  the  world  nothing 
except  what  would  happen  with  regard  to  the  metals  of  the 
platinum  group.  He  thought  the  evidence  of  the  plaintiffs  was 
to  that  effect,  and  no  questions  we»e  asked  of  any  witness  by  the 
defendants  at  all  that  that  specification  had  taught  the  world  any- 
thing more.  Tungsten  was  a  well-known  metal,  worth  only  some 
shillings  per  lb  ,  whereas  osmium  cost  several  sovereigns.  At  the 
time  of  Welsbach's  specification  tungsten  was  a  well-known  metal, 
and  was  largely  used  lor  hardening  steel.  Notwithstanding 
Welsbach  knew  about  tunesten  in  1898,  it  occurred  to  nobody  for 
six  years  afterwards  to  experiment  and  try  to  make  a  coherent 
tungsten  filament  by  a  process  which  was  one  of  the  three  pro- 
cesses indicated  by  Welsbach.  Tungsten  for  the  purpose  of  fila- 
ments had  been  suggested  long  before  Welsbach  for  electric  light- 
ing. It  had  been  suggested  as  long  back  as  1S89  by  Bottom,  but 
all  that  he  had  done  was  to  produce  an  incandescent  fila- 
ment composed  of  metallic  tungsten  and  carbon  in  varying 
proportions. 

Continuing  hia  address.  Me.  Walter  referred  to  the  specification 
of  Siemens  &  Halske,  No.  277,  of  1904,  and  also  to  Gnlcher'a 
specification.  He  (Counsel)  pointed  out  that  Welsbach's  experi- 
ments did  not  lead  him  to  suggest  that  tungsten  could  advan- 
tageously be  used  for  making  filaments.  Defendants'  process 
consisted  in  taking  a  mixture  of  finely  divided  tungsten  and  an 
oxide  of  it.  mixing  it  with  a  carbonaceous  binding  material,  and  then 
squirting  thelmixture.  The  filaments  so  produced  were  put  into  an 
iridium  furnace  heated  by  electricity  and  filled  with  hydrogen 
and  passed  slowly  from  the  cool  lower  part  of  the  furnace  to  the 
hot  upper  part,  and  then  back  to  the  lower  part — steam  was 
formed  in  the  furnace,  and  the  process  was  in  effect  that  of  the 
plaintiffs.  Electricity  as  used  by  the  plaintiffs  had  no  function 
other  than  heating.  Counsel  also  explained  the  defendants' 
alternative  process  before  the  final  heating.  By  that  process  it 
appeared  that  the  defendants  put  the  filaments  on  holders  in  a 
quartz  tube  heated  in  an  electric  furnace  to  950°  C.  and  exhausted  by 
an  air  pump,  chemical  action  successively  took  place,  and  hydrogen, 
steam  and  carbonic  oxide  were  formed.  The  filaments  were  then 
cooled,  heated  in  air  to  220°  to  oxidise  the  tungsten,  heated  again 
in  the  quartz  tube  to  950°,  cooled,  and  finally  heated  to  850°  in 
hydrogen.  He  (Counsel)  contended  that  there  had  been  clear 
infrinsement  by  the  defendants,  and  that  there  was  subject-matter 
in  the  plaintiffs'  invention.  Counsel  then  proceeded  to  read  at 
great  length  the  evidence  given  in  the  Court  below. 

(To  be  corUirmed.) 


Dexter  !■.  Aldebshot  Ubban  Distbict  Council. 
This  claim  for  an  injunction  to  restrain  the  defendants  from  work- 
ing the  plant  at  their  electricity  works  at  Laburnham  Road  in 
such  a  way  as  to  cause  a  nuisance  or  injury  to  the  plaintiff,  was 
opened  in  the  Chancery  Division  on  Tuesday.  We  shall  report  the 
matter  next  week. 


NEW    ELECTRICAL    DEVICES,     FITTINGS 
AND    PLANT. 


New  Insulator  Bracket. 

Pole-line  brackets  of  pressed  steel  have  recently  b^en  developed 
by  Messrs  Hubbard  &  Co.,  of  Pittsburg,  Pa.  The  Peirce  bracket, 
as  it  ia  called,  is  said  to  be  of  unusually  strong  construction,  and 


l''i(i. 


I'urssr.li  tSTKKL    Iiu,\(KKT    WITH    Sl'BINU    THBEAI), 


ie  provided  with  rounde'l  surface*  which  cannot  scrape  the  insula- 
tion from  the  wire".  The  braokct  is  oquipjiod  with  a  sprii  g 
thread,  as  shown  in  the  illustration,  which,  it  ie  olaimed,  cannot 
lock  the  insulator*.  The  spring  thread  yicldn  and  adjusts  itself  to 
the  insulator. —  Elfctricnl  WoHil, 
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Tree  Insulator. 

In  Older  to  prevent  damaere  to  shade  trees  and  eliminate 
dangerons  erounds,  the  insulator  shown  herewith  has  been  de- 
veloped for  use  on  oity  transmission  lines,  The  device  consists 
essentially  of  two  pieces  of  semi-tubular  galvanized  iron  which 


the  fitting  instead  of  over  the  side  of  the  sealing  cap,  and  it  is 

secured  to  the  ceiling  by  three  aorews  instead  of  one,  as  shown  then. 

It  may  be  mentioned  that  this  fitting  consists  of  a  porcelain 

interior  provided  with  internal  sealing  chambers  divided  by  parti- 


Fia,  4.— Sectional  View,  Cobbosion-pboop  Ceiling  Rose, 


Fig.  2.— Insulator  fob  Peotectino  Shade  Trees. 

are  fitted  together  and  held  in  place  by  circular  screw  clamps. 
The  ends  of  the  tubs  are  equipped  with  porcelain  insulators  as 
shown.  The  insulator  is  being  made  in  lengths  of  from  1  ft.  to 
6  ft.  When  over  1  ft.  long,  porcelain-mica  insulators  are  inserted 
in  the  tuba  1  ft.  apart.  The  device  is  being  made  by  the  Frank 
RiDLON  Co.,  Boston,  Uase.—£katrical  M'orld. 

Corrosion-Proof  Fittings. 

We  have  received  from  the  St.  Helens  Cable  and  Rubber 
Co.,  Ltd.,  of  Warrington,  samples  of  their  most  recent  patent 
corrosion-proof  lampholder  and  ceiling  rose.  The  former,  which 
we  illustrate  in  figs.  3  and  5,  consists  of  an  interior  fitted  with  the 
lamp  socket  below  and  wiring  terminals  above  ;  this  is  enclosed  in 
a  barrel,  the  upper  end  of  which  is  closed  by  a  specially  formed  cap, 
and  the  lower  end  by  a  screwed  gland  carrying  the  shade  ring,  the 
gland  being  adjusted  to  fit  closely  over  the  shoulder  of  the  lamp 
when  in  position  in  the  holder.  The  cap  is  chambered  out  to 
allow  for  the  wiring  terminals,  the  two  wires  being  introduced 


tions,  to  contain  the  function  terminals  between  ceiling  and 
pendant  wires,  and  this  interior  is  screwed  to  the  ceiling  ;  a  porce- 
lain sealing  cup,  which  is  filled  with  fluid  compound,  screws  over 
the  interior,  and  the  fluid  seals  the  contents  against  moistnre  or 


Fig.  3.— Corkosion-peoof  La.mpholdeb  and  Ceiling  Rose. 

through  separate  holes  leading  to  the  bottom  of  the  cap  and  bent 
upwards  to  the  terminals  ;  a  small  screw  plug  allows  of  a  special 
fluid  compound  being  introduced,  which  fills  the  interior  of  the 
cap  and  completely  seals  it. 

We  understand  that  samples  of  these  lampholders  have  been 
tested  immersed  in  double  strength  battery  acid  for  a  period  of 
20  hours,  and  after  that  placed  under  water  with  the  lamp  burning 
for  21  honrs. 

The  corrosion-proof  celling  rose,  flgs.  3  and  4,  is  very  similar  in 
principle  to  the  corrosion-proof  ceiling  type  junction  box  described 
in  our  issue  of  February  12th  last,  p.  204,  but  it  has  the  additional 
advantage  that  the  pendant  leads  pass  down  through  the  centre  of 


Fig.  5.— Views   showing  Con- 
struction OF  Corrosion-proof 
Lampholder. 


vapours.  The  wires  are  led  through  the  cup  to  the  interior, 
and  pass  out  through  the  cup  and  down  through  the  central  hole 
to  the  pendant. 

Conduit  Spacing  Support. 

We  have  received  from  Messr.s.  Simplex  Conduits,  Ltd.,  of 

Garrison  Lane,  Birmingham,  a  mailing  card.  No.  604,  describing 

the  firm's  conduit  supports,  for  use  on  the  surface  of  brick  or 

similar  walls  where  the  conduit  should  be  supported  free  of  the 


Fig,  6.— Conduit  Support. 


wall.  The  rag  bolt  is  intended  to  be  gronted  into  the  wall  with 
Keene's  cement  up  to  the  shoulder,  and  the  conduit  will  then  be 
spaced  out  J  in.  olear  of  the  wall  surface.  These  supports  are 
made  for  S  to  2  in.  conduit. 
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CORRESPONDENCE. 

Letters  received  by  ug  after  6  P.M.  ON  Tuesday  cannot  appear  until 
th«  followhifi  week.  Correspondents  shotdd  forivard  their  communi- 
cations  at  tlie  earliest  possible  moment.  No  letter  can  be  published 
unless  toe  hare  the  writer's  nams  and  address  in  our  possession. 


There  are  also  several  firms  of  contractors  and  manufacturers 
with  German  manatfers  and  directors  of  military  aire  still  oarryiDK 
on  business  in  London.  One  direotor,  wc  are  informed,  actually 
holds  a  commission  in  the  German  Army. 

E.  P.  Allain  &  Co. 

E.  P.  Allam. 


Decimal  Coinage  and  the  Metric  System. 

In  all  reports  coming  from  abroad  dealing  with  our  foreign 
trade,  greater  stress  than  ever  is  laid  upon  the  fact  that  the  most 
serions  hindrance  to  the  extension  of  onr  commerce  with  metric 
countries  is  the  retention  by  ns  of  our  antiquated  weights  and 
measures. 

For  years  the  Decimal  Association  has  been  urging  without 
ceasing  the  adoption  by  the  British  Empire  of  the  metric  weights 
and  measures  and  a  system  of  decimal  coinage.  The  country  is 
now  very  mnch  alive  to  the  need  for  a  thorough  awakening  from 
our  past  trade  methods  if  we  are  to  liope  to  succeed  in  the  struggle 
for  commerce  which  will  ensue  when  the  war  is  over.  The 
accomplishment  of  our  aims  is  therefore  hopefuK  but  if  we  are  to 
succeed  in  bringing  about  this  reform,  we  require  the  help  and 
oo-opsration  of  all  who  are  in  favour  of  our  object.  I  shall  be 
pleased,  therefore,  to  hear  from  any  who  are  in  agreement  with  us, 
and  will  gladly  send  farther  particulars  of  our  work  if  apolication 
is  sent  to  the  Decimal  Association,  Fiasbary  Court,  Finsbury 
Pavement,  London,  E.G. 

E.  Merry, 
Acting  Secretary,  The  Decimal  Association. 

London.  E.G.,  Korember  lOtli,  1915. 

[Other  letters  on  tlli^  subject  have  besn  received  too  late  for  in- 
sertion in  this  issue. — Eds.  Elkc.  Eev.] 


A.E.e.  Meeting:. 

I  note  the  correspondence  in  your  issue  of  November  5th, 
relating  to  the  above,  but  in  spite  of  this  correspondence  it  is  very 
evident  that  the  Electrical  Cj.  is  being  supported  by  English 
manufacturers. 

I  have  in  front  of  me  a  price  list  issued  by  this  firm  dated 
November,  191."i,  which  they  have  had  the  effrontery  to  send 
through  the  post,  and  which  I  assume  has  been  distributed  broad- 
cast. I  notice  that  they  claim  to  hold  large  stocks  of  the  Oiram, 
Mazia  and  Wotan  lamps.  Here  we  have  the  names  of  three  firms 
in  the  Tungsten  Lamp  Association  who  are  supporting  the 
Electrical  Co. 

In  view  of  the  repeated  claims  that  the  Tungsten  Lamp 
Association  is  one  of  German  inspiration,  the  supply  of  Tungsten 
Association  lamps  certainly  does  not  go  to  disprove  such  feeling. 

Korember  9th,  1915.  Vigilant. 

"  Inquisition  "  is  striking  the  right  note  in  his  letter  of  the  6th 
inst.  If  the  movement  is  to  be  of  benefit  to  British  trade  we  must 
have  a  definite  programme. 

In  spite  of  the  letter  of  "Anti-Humbug,"  our  technical  Press 
has  the  confidence  of  the  majority  of  the  electrical  industry,  and 
we  can  look  to  them  to  initiate  the  proper  steps  to  give  effect  to  the 
wishes  of  the  electrical  trade.  We  can  be  justly  proud  of  the 
broad-minded  views  and  lofty  ideals  of  the  technical  Press,  and 
any  movement  that  hopes  to  succeed  in  this  matter  mnst  work  on 
a  clean  issue  with  clean  methods,  or  else  we  cannot  rely  on  the 
proper  support  in  the  country. 

Thousands  of  our  best  brains  are  now  abroad,  in  many  cases  for 
the  first  time,  leading  a  strenuous  life  in  defence  of  the  old 
flag,  adapting  all  types  of  machines  to  the  most  novel  conditions, 
endeavouring  to  get  the  utmost  value  in  work  from  whatever 
machine  or  instrument  is  in  their  charge,  gaining  experience  in 
the  severest  school,  with  their  lives  and  the  honour  of  the  flig  at 
Btake.  When  these  men  return  at  the  conclusion  of  the  war,  they 
will  be  a  most  formidable  barrier  to  German  trade  in  this  country, 
both  because  of  the  invaluable  experience  gained  and  by  reason  of 
their  acriuaintance  with  German  methods  at  close  quarters  in  all 
their  ugliness.  The  technical  Press  is  in  touch  with  the  views  of 
the  country,  and  we  hope  to  see  the  matter  take  a  more  solid 
form  than  correspondence. 

Union  Jack. 

We  note  with  pleasure  Mr.  Marryat's  statement  in  your  current 
iwue  that  the  Eleotrical  Contractors'  Association  has  taken  action 
respecting  trading  with  the  enemy,  but  his  protest  would  have 
had  very  much  greater  force  if  he  had  given  your  readers  a  specific 
example  of  the  Buccess  of  its  action.  "  Inquisition  "  suggests  that 
we  should  call  a  meeting  of  contractors.  We  are  sorry  to  think  a 
meeting  should  be  required  to  instil  the  first  principles  of  patriotism 
in  the  ranks  of  eleotrical  contractorn  ;  but  if  it  is  nrcesiiary, 
here  is  a  task  ready  to  hand  for  the  E.O.A.,  and  although  we  are 
not  members,  we  should  be  delighted  to  give  the  Assooiation  all 
tlin  help  in  onr  power. 

Toe  E.O.A.,  m  )reover,  need  not  confine  themselves  to  the  Elec- 
trical C.}.,  Ltd.  ;  there  is,  for  exampl»,  the  Suhtroh  Electrical  Co., 
of  Basinghall  Street,  not  a  limited  oomptny,  h  it  an  integral  part 
of  the  German  firm.  These  people,  bifore  the  war.  were  busy 
supplying  loom  motors,  and  not  only  supplied  (iirm«n<raBde 
maohines,  but  also  imported  electrical  Huns  to  wire  and  fix  th  m. 
These  workmen,  together  with  the  general  mnna  rer,  are  now 
interned,  bat  the  busineas  It  being  kept  "warm"  under  the  trgis 
o(  car  benevolent  OoTemment, 


I  have  delayed  replying  to  the  correspondents  who  have  com- 
mented on  my  letter  which  appeared  in  the  Electrical  Review 
of  Ojtober  :;s)th,  in  the  vain  hope  that  there  would  have  been  at 
least  a  small  percentage  of  the  3  000/5,000  contractors  in  the 
Kingdom  who  would  have  taken  up  their  own  cudgels. 

As  it  is,  only  one  firm  has  been  good  enough  to  show  its  colours, 
but  I  do  not  forget  that  several — quite  six — have  previously 
written  you  in  the  same  proper  spirit. 

I  do  not  retract  one  single  word  of  what  I  have  written  ;  on  the 
contrary,  I  have  still  more  reason  for  knowing  that  what  I  have 
written  is  fact. 

You,  Sir,  have  taken  my  remarks  regarding  the  technical  Press 
in  too  personal  a  manner,  although  I  am  glad  it  has  given  you  the 
opportunity  of  such  an  honest  disclaimer.  But  the  fault  I  find  is 
that  you  do  not  as  a  rule  hit  out  strongly  enough.  You  might 
remember  that  it  is  of  very  little  use  to  handle  such  a  subject  as 
the  one  I  am  trying  to  arouse  interest  in,  with  too  much  delicioy. 
At  times  it  is  expedient  to  talk  to  the  gentlemen  of  Billingpgate 
in  their  own  language.  But  I  am  glad  to  read  how  you  are 
improving, 

I  am  glad  to  see  the  chivalrous  letter  of  Messrs.  Allam  &  Co. 
They  cannot  think  that  the  average  contractor  is  unlike  them- 
selves. This  thought  does  them  credit,  and  1  would  that  it  were 
so.  I  do  not  deny  that  there  are  many  firms  and  individuals  like 
Messrs.  AUam,  but,  in  the  aggregate,  they  form  but  a  small  pro- 
portion of  the  whole.  The  very  existence  at  the  present  time  of 
concerns  like  the  Electrical  Co ,  who  live  on  factoring  goods  to 
contractors,  is  a  proof,  ipso  facto,  that  contractors  are  behaving 
nnpatriotically  by  supporting  such  concerns.  Any  profits  that  such 
merchant  factors  make  must  be  at  the  expense  of  the  fool",  or 
worse,  who  deal  with  them.  "  They  toil  not,  neither  do  they  spin," 
but  batten  on  the  ignorance  or  cupidity  of  their  customers.  Only 
two  or  three  firms  of  contractors  have,  so  far,  had  the  courage  or 
decency  to  write  and  disclaim  any  trading  with  such  concerns.  I 
have  failed  to  notice  the  name  of  Mr.  Marryat's  firm. 

It  may  be  taken,  therefore,  in  this  case  of  trading  with  theEe 
fine  old  British  concerns,  that  "  He  who  is  not  for  us  is  against  ns." 
Quite  apart  from  the  above  obvious  and  logical  arguments,  and 
in  spite  of  Mr.  Marryat's  bluff  and  mock  heroics,  it  is  notorious 
that  the  majority  in  numbar  of  electrical  contractors  in  this 
country  are  men  of  very  small  means,  who  have  no  backbone, 
either  in  regard  to  finance,  business  methods,  or  chivalry  in  their 
trade  rivalry.  Many  of  these  peisons  who  have  barely  made  a 
living  in  the  past  by  buying  and  selling  the  cheapest  kind  of 
German  rubbish,  are  supporting  concerns  like  the  one  in  question, 
because  they  find  it  of  advantage  to  do  so,  having  in  mind  past 
favours  and  the  hope  of  future  ones. 

Mr.  Marryat  admits  that  trading  with  the  enemy  has  received 
drastic  treatment  at  virions  meetings  of  the  E.C.A.  Surely  no 
greater  proof  of  my  contention  could  be  produced.  It  must  be 
borne  in  mind  that  the  E.C.A.  controls  only  a  minority  of  the  con- 
tractors of  Great  Britain.  Can  Mr.  Marryat  assure  you  that  the 
Council  of  the  E.C.A.  have  taken  any  definite  steps  to  diesuade 
the  members  from  tradiog  with  such  concerns  .' 

The  correspondence  in  your  columns  this  week  (November  12th) 
is  very  instructive.  It  would  appear  therefrom  that  despite  the 
10  years'  membership  of  Mr.  Marryat  on  the  Council  of  the 
E.C.A.,  the  position  of  the  average  electrical  contractor,  in  regard 
to  this  matter,  is  somewhat  worse  that  it  was,  say,  10  years 
ago.  As  the  advertisements  say  :  "  They  (the  Council)  want  more 
Bovril." 

Now,  Sir,  there  is  a  very  simple  and  inexpensive  means  of 
proving  or  disproving  the  truth  of  what  I  have  written.  There 
are  some  3,000  to  6,000  eleotrical  contractors  in  Great  Britain. 
It  would  be  an  easy  matter  to  put  the  question  before  each  one 
in  a  straightforward  manner,  and  in  such  a  way  that  there  oould 
be  no  question  as  to  the  issue  and  no  hesitation  needed  as  to  a 
plain  and  honest  "  yes  "  or  "  no  "  answer. 

A  circular  letter  could  be  sent  to  each,  and  the  reply  (postcard 
or  letter)  sent  to  you  with  the  understanding  that  the  name  of  the 
contractor,  if  deBire<l,  should  not  be  divulged.  Such  a  plebiscite 
would  cost  for  postage  and  printing  some  £15  to  £20.  I  am 
willing  to  make  myself  responsible  for  addrossing  the  enveloper, 
and  will  also  contribute  10  per  cent,  of  the  cost  of  the  postage  and 
printing.  No  doubt  nine  other  publijspirited  men  will  quickly 
volunteer,  Mr.  Marryat  being  number  one.  Ttventyone  clear  days 
after  the  last  of  the  list  has  been  sent  out,  the  number  of  anawera 
received,  with  the  proportion  to  thoee  sent  out,  to  be  published  in 
the  next  is-'ue  of  the  Rbvikw.  I  shall  bo  delighted  to  find  1  muet 
eat  the  leek,  but  I  have  no  fear. 

As  to  the  personal  element — I  always  try  to  avoid  this  if  poa- 
siblo,  and  am  sorry  Mr.  Mtrryat  bus  introduoi^d  it.  1  do  not  think 
it  afT  ots  this  guhject  in  the  least,  but  for  Mr.  Marryat's  informa- 
tion I  may  siy  that  reasons  of  a  very  personal  nature  prevent  me 
at  the  moment  fmm  disoloxing  my  identity.  I  am  not  attempting 
to  sling  mul  ;  I  am  writing  very  seriously  on  a  subjeot  about 
which  I  feel  very  deeply,  and  I  have  nothing  to  gain  direi'ly  or 
indirmtly  if  the  contractors  of  this  country  do  or  do  not  t:ike  up 
the  matter  in  a  aeriuus  ninnnrr.  Moreover,  I  am  writing  with  a 
little  more  than  average  knowledge  of  the  subject. 

,.       ,     ,.,.,„,.  Anti-Hiimbug. 

j\orember  15M,  19hi. 
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Noisy  Motor-Generator. 

la  reply  to  "  Troubled  "  on  the  above  Bubjeot  in  your  issue  of 
12th  inst.,  I  had  an  exactly  similar  oasn  to  deal  with  ^out  15 
months  &g'\  the  only  difference  being  oil-ring  bearings  instead  of 
ball-bearings. 

When  the  set  w»s  tested  at  the  manufacturer's  wcirks,  the  supply 
wai  obtained  from  a  polyphase  motor-alternator,  the  motor- 
generator  under  these  conditions  runuing  very  smoothly  ;  the  set 
was  again  tested  on  site  under  actual  working  conditions  (supply- 
ing D  c  to  cinematograph  arc),  but  to  our  surprise  the  surging 
noise  which  "  Troubled  "  complains  of  was  very  noticeable. 

After  further  investigation,  it  was  discovered  that  the  singing 
was  due  entirely  to  electrical  causes — the  source  of  supply. 
In  this  part  of  the  city  the  single-phase  current  was  supplied  from 
a  reciprocating  set,  as  in  most  cases  of  s.P.,  where  the  plant  was 
put  down  in  the  early  days. 

The  magnetic  field  of  the  s  p.  motor  being  an  oscillating  one 
agaiast  a  rotating  field  in  the  case  of  the  polyphase  motor,  the 
reciprocating  motion  of  the  engine  is  superposed  on  this  oscillating 
field,  giving  rise  to  the  surging  phenomena,  the  resultant  period  of 
the  superposed  oscillation  synchronising  with  the  natural  period 
of  vibration  of  the  revolving  parts. 

It  was  found  that  this  trouble  only  occurred  at  the  high  speed, 
1,.500-1,'tOO  B.P.M.  The  noise  being  objectionable,  it  was  decided  to 
put  in  a  six-pole  set,  giving  a  synchronous  speed  of  1,000  b.p.m. 

When  this  set  was  tested  on  site,  the  trouble  had  entirely 
disappeared. 

D.  D.  Bajner. 

Wolverhampton,  Koiemler  15th,  1915. 

[Other  letters  have  been  forwarded  to  our  correspondent.— 
Eds.  Elkc.  Kev.  ]        

EconomisiDg  on  Audits. 

At  the  present  time,  when  we  are  being  instructed  to  economise 
in  all  ways  possible,  and  when  legipUtion  can  ba  put  through  at 
lightning  speed,  it  seems  to  me  that  it  would  be  an  opportune  time 
for  our  Legislature  to  pass  a  small  Act  accepting  the  audit  of  a 
firm  of  recognised  chartered  accountants  for  the  accounts  of 
electric  supply  companies,  so  as  to  avoid  duplicate  auditing,  as  at 
present.  To  many  of  us  the  present  arrangement  seems  a  farce, 
and  this  would  certainly  be  a  method  of  economising  without 
sacrifi  nng  efficiency. 

Is  this  matter  too  commercial  for  the  Institution  1  o  deal  with 
or  can  we  look  to  it  to  give  us  a  lead  7 

Urban  Electric  Supply  Co.,  ltd. 

J.  E.  Edmundson,  MesideiU  Engineer. 


Catalogues  and  Li.sts,  &c. — The  Park  Royal  Bnoin- 

EEBINO  WOBKs,  LTD..  of  Cumberland  Avenue,  Park  Ro>al  N  W., 
have  sent  us  a  note  pad,  with  fitting  for  a'tachment  to  the  tele- 
phone ;  also  a  spire  refill  p»d.  Friends  and  cu Vomers  of  the  firm 
can  have  simiUr  paHs  bv  making  apulioation  to  the  abive  address. 

Messks.  Dick.  Kerr  .t  Co,  Ltd,  Abchurch  Yard,  Cannon 
Stree^  London,  EC. — Eight-page  price  list  of  Britannia  metallic- 
filament  lamps.  We  have  also  received  samples  of  the  Britannia 
lamp  shades  that  have  been  issued  for  use  while  lighting 
restrictions  are  in  force.  Sach  shades,  which  bear  an  appropriate 
Britannia  design  let  in  in  white  on  a  black  background,  can  be 
obtained  on  application.  The  inner  side  is  white,  so  that  the 
shade  is  a  reflector  also. 

Messbs.  Landis  it  Gtb,  Elgee  Works,  Stonebridge  Park, 
Willesden,  N.W. — Circular  of  standard  scales  for  wattmeters. 

Messbs.  Gillespie  &  Beales,  Amberley  House,  Norfolk  Street, 
W.C— Illustrated  list,  showing  the  "Nilfisk"  electric  suction 
cleaners  in  two  types.  One  of  these,  type  B,  is  a  new  model  which 
the  firm  have  recently  placed  on  the  market  to  meet  the  demands 
for  a  cleaner  at  a  medium  price,  between  that  of  the  Broomstick 
class  of  cleaner  and  the  largest  types. 

Messbs.  Feebanti,  Ltd.,  Central  House,  Kingswav,  London, 
WC. — Twelve-page  attractive  pamphlet,  entitled:  "The  House 
Beautiful,"  and  containing  illustrations  showing  the  convenient 
application  of  Ferranti  flectric  fires  in  the  various  parts  of  the 
modernly  appointed  househ  ild.  Prices  are  shown.  The  pamphlet 
is  for  circulation  among  consumers. 

The  Geneeial  Electbic  Co.,  Ltd.,  67,  Queen  Victoria  Street, 
London,  B.C.— New  price  list  of  Osram  drawn-wire  lamps  of 
standard  type,  round  bulb,  spiral- filament  type,  and  Axial  type. 
Also  a  small  folder  giving  price  informa'ion  regarding  the  lamps. 
Both  of  these  lists  are  supplied  over-printed  to  electrical  con- 
tractors, dealers,  and  ironmongers. 

Wrt  have  received  f  ro,n  the  Countt  of  London  Electric  Supply 
Co.,  Ltd.,  a  speoimen  oopy  of  the  illustration  which  has  been 
designed  for  use  in  their  eleitric  heating  circular  announcing  the 
terms  on  which  they  hire-out  electric  fires.  It  is  of  quite  topical 
interest,  and  is  certainly  a  credit  both  to  the  artist  and  to  the 
company. 

Book  Xotices.—"  Electric  Arc  Phenomena."  By  E. 
Rasch.  Translated  by  K.  Thornberg.  London  :  Constable  &  Co. 
Price  8s.  6d.  net. 

"  Handbook  of  Technical  Instruction  for  Wireless  Telegraphists. 
By  J.  C.  Hawkhead  and  H.  M.  Dowsett.    London  :  The  Wireless 
Press,  Ltd.     Price  38.  6d.  net. 

"Scientific  Papers  of  the  Bureau  of  Standards."  No.  257. 
"  Note  on  the  Resistance  of  Radiotelegraphic  Antennas."  Wash- 
ington :  Government  Printing  Office. 


BUSINESS   NOTES. 


Bankruptcy  Proceedings.— A.  F.  Hawdon,  elet^tncal 

engineer,  Qosforth.— A  first  dividend  of  23.  6d.  in  the  £  is  payable 
November  22ad,  at  the  Official  Receiver's  office,  30,  Mosley  Street, 
Newcastle-on-Tyne.  .   t^   a  r.     j 

J.  Wright  Dewhuest,  electrical  engineer,  52,  North  End  Road, 
Folham.— The  creditors  met  on  Monday,  at  the  London  Bankruptcy 
Court,  when  a  statement  was  submitted  showing  debts  £1.52, 
against  assets  valued  at  £24,  and  Mr.  E.  Leadam  Hough,  Senior 
Official  Receiver,  reported  that  the  business  was  commenced  by  the 
debtor's  father  some  15  or  16  years  ago,  and  was  taken  over  by 
the  debtor  in  August,  1912.  He  purchased  the  stock  and  t»ols  for 
£38,  and  carried  on  the  business  until  October  30th  last,  when  he 
closed  it  in  consequence  of  the  war.  The  receiving  order  was 
made  on  the  petition  of  the  Sloan  Electrical  Gx,  Ltd.  In  the 
absence  of  any  proposal  the  case  was  left  in  the  hands  of  the 
Official  Receiver  to  be  wound  up  in  bankruptcy.  The  following 
are  the  pr'ncip^l  unsecured  creditors,  viz. : — 

Cockerell  Bros *j2 

Harris,  B "° 

LangionDaviea  Motor  Co f' 

Sloan  Eleotrioal  Co.,  Ltd.  "1 

Tom  Aethub  FtATHSB,  electrical  engineers.  Leeds. — First  and 
final  dividend  of  48.  6d.,  payable  November  2-lth,  at  the  Official 
Rjceiver's  office,  21,  Bond  Street,  Leeds. 

For  Sale. — The  borough  electrical  engineer  of  St.  Helens 
has  for  disposal  one  Babcock  &  Wilcox  water-tube  boiler,  with 
superheater  and  underfeed  mechanical  stoker  ;  the  Urban  District 
Council  of  Denton  has  a  Mather  cS;  Piatt  turbine  pump  and  6i  b.h.p. 
motor,  with  switchgear  and  self-starter,  for  sale.  Particulars  are 
given  in  our  advertisement  pages. 

Board  of  Trade  Inquiries.— Australla.— The  repre- 
sentative of  a  firm  of  machinery  importers  and  agents  in  Melbourne, 
at  present  in  the  UK.  who  brings  a  letter  of  in'roduction  from 
H  M.  Trade  Commis^oner,  Australia  (Mr.  G.  T.  Milne),  is  desirous 
of  making  arrangemsnts  for  the  representation  in  Australia  of 
Uiited  Kingdom  manufacturers  of  eleotrical  and  other  machinery. 
The  name,  &o.,  of  the  firm  can  be  ascertained  on  apolication  to 
the  Com-nercial  lotelligenoe  Branch  of  the  Board  of  Trade,  73, 
Basinghall  Street,  E  C. 

Liquidation.  —  Central    Wireless    Co.,    Ltd. — A 

meeting  is  to  be  held  on  December  13th,  at  45,  Newhall  Street, 
Birmingham,  to  bear  an  account  of  the  winding  up  from  the 
liquidator,  Mr.  R.  B.  Earle. 


LIGHTING  AND  POWER  NOTES. 


Australia.— The  North  Sydney  (N.S.W.)  Council  has 

been  informed  by  the  general  manager  of  the  city  electric  light  de- 
partment that  the  submarine  cable  ordered  in  England  for  the  supply 
of  electricity  to  North  Sydney  would  not  be  ready  for  the  final  tests 
until  early  in  November,  and  he  was  afraid  the  supply  would  not 
be  available  until  February  next.  An  overhead  transmission  to 
North  Sydney,  crossing  the  Parramatta  River,  was  also  being  pro- 
vided, but  would  not  be  ready  till  February. 

Additional  generating  plant  has  recently  bfen  installed  at  the 
Ipswich  shoos  of  the  Queensland  railways  department,  consisting 
of  a  1  000  KW.  Willans-Siemens  turbo  alternator  with  condensing 
nlant  '  The  turbine  is  of  the  mixed-pressure  type,  of  disk  and 
drum'  construction,  and  runs  at  3,600  R.p.m.  ;  the  alternator  sup- 
plies two-phase  current.  ..  ,  „     .  u  _ 

The  power  house  at  the  new  Federal  capital,  Canberra,  has  now 
been  equipped,  the  plant  including  four  Babcock  boilers,  with 
chain  grates,  economisers,  and  indnoed-draught  plant,  &c.,  supply- 
ing steam  to  two  600-KW.  Belliss-Brush  generating  sets  and  one 
150-KW.  Robay-Hall  set,  with  condensing  plant,  switchgear,  and 
transformers.  .,  ,  ,  .  . 

The  South  Brisbane  (Queensland)  Council  has  agreed  to  support 
the  application  of  the  City  EX.  Co.  for  electric  lighting  powers  in 
the  city. —  Comtrmnwealth  Engiwer. 

Avlesbiiry.— The  U.D.C.  has  accepted  the  offer  of 
Lloyds  Bank,  Ltd.,  to  renew  the  E.L.  loan  of  £21,233  for  another 
year,  the  rate  of  interest  to  be  5  per  cent,  for  the  first  three 
months,  and  to  be  reconsidered  after  that  period  in  view  of  any  rue 
in  the  bam  rate. 

Beckeuham.— The  U.D.C.  has  decided  to  grant  a  free 

supply  of  current  to  the  war  hospital  supply  depot. 

Bradford-on-4von.— Under  the  Special  Acts  (Extension 
of  T.me)  Act,  1915,  the  B.  of  T.  has  extended  the  time  for  maimg 
the  transfer  of  the  Bradford-on-Avon  electric  lighting  order,  1914, 
for  one  year  from  January  30th,  1916. 
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Broadstairs. —  Trice    Ixcrease.  —  The    U.D.C.    has 

aSfreed  to  psy  for  b  period  not  ezceedine  12  months  the  inoreaee 
of  10  per  OPnt.  charfred  for  oarrant  Bopplied  by  the  iBle  of  Thanet 
Tramway  and  E.L.  Co.  A  similar  advance  hae  been  made  in  the 
case  of  private  oonsamere. 

CanterbHry. — Street   Lighting. — Owing  to  restricted 

lighting  during  the  past  half-year  there  has  been  a  saving  of  £578 
on  the  cost  of  public  lighting  by  electricity.  If  the  reetrictions 
remain  in  forcp  until  March  next,  the  saving  for  the  present  half- 
year  will  be  over  £700. 

Contineutal. —  Holland.— The  Special  Commission 
which  was  appointed  some  three  years  ago  to  investigate  the 
question  of  the  national  supply  and  use  of  electric  current  has 
concluded  its  labours.  The  consumption  of  current  for  lighting 
purposes  in  the  next  five  years  for  the  whole  country  is  expected  to 
be  84,787.000  KW.-hours  per  year.  The  annual  consumption  of 
current  by  the  large  industries  is  calculated  to  amount  to  1 70,850,000 
KW.-hours  and  by  the  small  industries  to  12,151,000  KW.-honrs. 
The  current  needed  for  agricultural  purposes  is  estimated  at 
5,660,000  KW.-honrs,  but  a  larger  amount  is  considered  necessary  for 
the  pumps,  sluices,  ice,  peculiar  to  Holland.  The  power  furnished 
by  windmills,  stPam  engines,  motors  and  various  electric  stations, 
requires  to  be  augmented,  the  first-named  by  6,700  KW.,  and  the 
steam  engines,  &c.,  by  18,740  KW.  These  figures  will  be  largely 
increased  if  the  work  of  draining  the  Zuyder  Zee  is  carried  out,  in 
respect  of  which  about  54,000,000  KW.-hours  would  be  required. 
Electric  current  is  now  employed  in  the  working  of  the  Hague  to 
Rotterdam  Railway  and  for  eight  tramways,  but  some  half-dozen 
other  lines  are  to  be  electrified  which  are  now  worked  by  steam 
power. — IniUistria  e  I/irencionfs, 

Italy. — The  Societa  Elettrica  Calabra  Tirrena  has  been  formed 
atPaola,  with  a  capital  of  150,000  lire,  for  the  distribution  of 
electric  energy  for  lighting,  power  and  other  purposes. 

Darlinn-ton. — Loan    Application. — The     T.C.     has 

decided  to  make  application  to  the  L.6.B.  for  sanction  to  the 
borrowing  of  £15,600  for  generating  plant,  coal-handling  plant, 
cables  and  switchgear. 

The  Electricity  Committee  recommends  that  subject  to  the 
engineer's  report  and  the  receipt  of  a  certificate  from  the  Minister 
of  Munitions,  tenders  for  the  supply  of  a  3,000-KW.  turbo-generator 
and  for  the  condensing  plant  be  accepted. 

It  was  ment'oned  that  the  Committee  had  entered  into  an  agree- 
ment with  the  North-Eastem  Railway  Co.  to  supply  a  1.700-KW. 
demand,  and  an  extra  800  kw.  was  required  for  the  Government 
demand  ;  in  addition  400  KW.  was  required  for  Messrs.  Summerson's 
works.  The3,000-KW.generatingset  ordered  last  yearwonld  probably 
not  be  ready  until  the  end  of  the  year,  and  it  was  essential  the  new 
set  should  be  ordered  at  once. — Darlington  Timri:. 

Dodflortli. — Prov.  Order. — Subject  to  certain  altera- 
tions, the  application  of  the  Electrical  Distribution  of  Yorkshire 
for  a  prov.  order  is  to  be  supported  by  the  U.D.C. 

Diirliani.— Sanatorium    Lighting. — The    CO.     has 

decided  to  proceed  with  the  electrical  installation  at  the  extensions 
at  Hollywood  Hall  Sanatorium,  at  an  estimated  cost  of  £820. 

Edinburg-li. — New  Power  Station. — The  Corporation 
Electric  Lighting  Committee  has  agreed  to  recommend  the  accept- 
ance of  estimates  for  the  sea-water  plant  of  the  Portobello  electric 
power  station,  The  amount  involved  is  between  £24,000  and 
£2,5,000. 

Farsley. — The  Council  has  given  its  consent  to  the 
Leeds  Corporation  providing  a  bulk  supply  of  electrical  energy  to 
Cape  Mills,  in  view  of  the  fact  that  the  premises  are  partly  in 
Leeds  and  partly  in  Farsley,  but  this  concession  is  without  pre- 
judice to  the  electric  lighting  powers  obtained  by  the  Farsley 
Council  and  leased  to  the  Electrical  Distribution  of  Yorkshire 
Ltd. 

Farnliani.— The  U.D.C.  has  decided,  in  view  of  the 
failure  of  the  Farnham  Gas  and  Electricity  Co.  to  supply  electrical 
energy  within  Hale  Ward,  that  the  Hale  Lighting  Committee  be 
authorised  to  expend  a  sum  not  exceeding  £60  in  obtaining  such 
technical  and  legal  advice  as  will  enable  it  to  report  upon  the 
advisability  of  powers  being  sought  by  the  Council  to  supply 
energy  within  the  district. 

firavj-seiid.— The  T.C.  has  deferred  a  suggestion  by  the 
engineer  that  sanction  to  loans  of  £1,500  and  £1,000  for  mains 
extensions  and  hou?e  services  respectively  should  be  applied  for.  A 
proposal  to  supply  free  current  for  the  ,\'-ray  apparatus  at  the 
V.A.D.  Hospital,  provided  the  cost  of  the  cable  is  met,  has  been 
referred  back  to  the  Committee,  there  being  a  feeling  that,  ae  the 
oable  would  cost  £76,  and  as  the  installation  cost  has  been  met  by 
public  Fubscription,  the  hospital  should  not  be  burdened  with  the 
cost  of  the  cable. 

<>r<'<>iM»ck. — The  Director  of  Munitions  in  Scotland  has 
taken  up  the  question  of  water  shortage  at  the  clpotricity  works 
with  the  Wat«r  Committee,  pointing  out  that  cert«{n  firms  were 
willing  to  allow  their  water  to  be  diverted  to  the  electricity 
works  oonditionally  on  the  Committee  granting  them  privileges  ia 
the  URO  of  metered  water.  The  fimmittcc,  after  discussion, 
decided  to  pxpress  no  opinion  on  the  matter, 

lludderstield, — YearV  PnoftnE,s.s. — A  report  relating 
to  the  elect  rioity  department  of  the  Corporation  during  the  past 
year  «how«  that  some  extensive  additions  were  made  to  the  plant. 


A  new  4,000-KW.  turbo-alternator  was  started  last  June,  and 
lately  the  first  of  the  new  boilers  has  been  started  :  new  overhead 
ooal  bunkers  and  elevating  plant  are  alw  being  erected.  There  have 
been  2,446  HP,  of  three-phase  motors  connected  to  the  mains, 
bringing  the  total  to  8  70G  h.p.  ;  118  HP,  of  additional  motors 
have  been  added  to  the  single-phase  system,  bringing  the  total  to 
2,628  H  V.  These  two  systems  gave  a  total  of  11,334  h.p.  of  motors. 
In  regard  to  lamps,  the  connections  during  the  year  equalled 
20,368  lamps  of  8  O.P.,  bringing  the  total  of  lamps  connected  to 
the  mains  to  292,159.  The  motors  connected  during  the  year  are 
about  double  the  power  of  those  connected  in  any  previous  year, 
and  there  are  applications  at  present  in  hand  reprefenting  a  further 
addition  of  3,000  h.p.  Extensions  of  mains  have  been  made  to 
MQnsbridge,  Mention  is  made  of  the  difficulties  which  have  had 
to  be  met  in  regard  to  the  supply  and  price  of  coal,  and  these  have 
been  met,  in  part,  by  an  increase  of  the  charges  to  consumers. 
The  demand  upon  the  works  for  electrical  energy  is  so  great  that 
it  is  almost  certain  that  some  steps  will  have  to  be  taken  to 
further  increase  the  generating  plant  so  as  to  provide  the  necessary 
output  of  energy. 

Ilindley. — The  U.D.C.  has  intimated  its  willingness  to 
allow  the  Wigan  Corporation  to  supply  electricity  to  Mersrs.  E. 
Whalley  &  Co.,  on  the  understanding  that  the  Council  will  under- 
take the  supply  when  in  a  position  to  do  so. 

Holme. — E.L.    Scheme    Inaugurated. — The    Holme 

U.D.C.  controls  one  of  the  smallest  urban  areas  in  Eogland, 
including  in  its  district  only  400  inhabitants  and  90  houses,  the 
ratable  value  of  the  place  being  £1.660.  The  villagers  have  pro- 
moted a  private  company  of  over  100  subscribers — the  largest  of 
which  holds  £18  worth  of  shares — with  a  total  capital  of  £800. 
They  have  secured  an  old  mill  in  the  village,  and  themselves  have 
transformed  it  into  a  power  station.  The  electricity  S3heme  has 
cost  £750,  and  has  been  carried  out  by  Messrs.  J.  \V.  and  R.  Graham, 
of  Huddersfield,  and  the  opening  ceremony  took  place  last  Saturday, 
when  Mrs.  Mary  Howard,  aged  89,  and  the  oldest  inhabitant  of  the 
village,  officiated  in  the  chief  capacity.  Already  56  honses  are 
taking  electric  current,  and  there  are,  in  addition,  20  street  lamps 
lighted  by  electricity. 

Leeds. — At  the  last  meeting  of  the  Hunslet  B.  of  G. 
approval  was  given  to  a  recommendation  of  a  Special  Committee 
that  new  and  adequate  machinery  should  be  provided  in  the 
Board's  bootmaking  and  repairing  department,  and  that  it  should 
be  driven  by  electric  power. 

London. — Hackney. — The  Finance  Committee  of  the 
B.C.  has  decided  to  amend  its  application  to  the  L.C.C.  for  sanction 
to  borrow  £2,950,  estimated  expenditure  on  house  services  to 
March  3l8t  last.  The  actual  expenditure  for  this  period  has  now 
been  ascertained  at  £3,031,  and  it  is  necessary  that  the  proposed 
loan  should  cover  the  latter  sum.  The  Establishment  Committee 
has  recommended  the  B.C.  to  make  an  addition  of  2a.  per  week  to 
the  ordinary  pay  of  all  workmen  on  the  weekly  pay  roll  of  the 
electricity  and  refuse  destructor  undertakings,  such  increase  to  be 
regarded  as  a  bonus  dependent  on  abnormal  conditions, 

Shobeditch. — The  B.C,  has  received  the  L,C.C,'9  sanction  to 
borrow  £1,500  for  the  purposes  of  the  electrirtity  undertaking. 

Pbice  Increase. — The  south  London  Electric  Supply  Cor- 
poration will  advance  its  charges  for  electricity  by  9  per  cent,  from 
the  first  quarter  of  191C. 

Malvern. — The  U,D.C.  has  decided  with  regard  to 
current  supplied  to  theatres  and  cinema  shows,  that  provided  elec- 
tricity for  the  cinema  machine  is  taken  oS  the  lighting  supply,  a 
discount  of  IJd.  per  unit  shaU  be  allowed  if  the  account  is  paid 
within  28  days  from  the  date  of  demand.  A  similar  discount 
affects  current  used  for  stage  lighting. 

Nuneaton. — Wirin(;  Scheme. — The  Electricity  Com- 
mittee of  the  T.C.  has  had  under  consideration  details  of  a  scheme 
to  introduce  electric  light  in  new  property  which  would  not,  in 
the  ordinary  way,  have  the  light,  and  the  engineer  was  authorised 
to  carry  out  installations  in  six  or  eight  houses  through  a  con- 
tractor. The  charge  to  a  consumer  through  a  prepayment  meter 
will  be  fixed,  for  the  present,  at  5id.  per  unit,  the  ordinary  rate  to 
come  into  force  when  the  cost  of  the  installation  has  been  repaid. 

iSanduate. — Public   Lighting. — The  Folkestone  E.L. 

Co.  has  informed  the  U.D.C.  that  it  cannot  allow  any  further  rebate 
than  at  the  rate  of  £l'IO  per  annum  during  the  total  time  of 
extinction  of  public  lighting. 

Swinton    and    PendleUnry.— Hn.K    Sipim.y.— The 

U.D.C.  has  agreed  to  take  steps  to  extend  the  present  agreement 
with  the  Lancashire  Electric  Power  Co.,  under  which  eleotricity  is 
supplied  in  bulk, 

Tunltridjre  Wells. — Public  Lighting. — The  T.C.  has 

agreed,  owing  to  restricted  lighting,  that  the  cost  of  street 
lighting  by  eleotricity  from  May  17th,  l;i|l,  to  May  3 let  last, 
shall  be  reduced  by  £1,697.  The  Oounoil  han  agreed  to  the 
eleotrioal  engineer  acting  as  hon.  secretary  to  the  looal  Hanitions 
Committee. 

West  Bronnvicli.— Puoi'o.sKi)  T,oan. — The  Electricity 
Committee  has  drcided  that  application  be  made  to  the  L.(i.B.  for 
sanction  to  the  borrowing  of  £8,850  for  generating  jilant,  owing 
to  the  increased  demand  for  power. 

The  sales  of  cnrrent  for  the  quarter  endwl  September  30th 
amounted  to  £6,876,  an  inorease  of  £1,360.  as  compared  with  the 
correepondlng  period  of  last  year. 
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Warminster. — The  B.  of  T.  has  extended  the  time  for 
makin^r  the  transfer  of  the  Warminster  eleotrio  ligrhtinpr  order, 
1914,  for  one  year  from  January  30th,  l'.U6,  ander  the  Special 
Acts  (Extension  of  Time)  Act,  1915. 

AViaaii. — During  the  election  of  Corporation  Committees 
for  the  ensuine  year,  Councillor  Roeooe  expressed  the  view  that  it 
was  inadvisable  that  members  of  the  Gas  Committee  should  serve 
also  on  the  Electric  Light  Committee,  his  reason  being  that 
these  committees  were  competitive.  Other  members  expressed  dis- 
agreement with  this  view,  declaring  that  the  committees  were  in 
friendly  rivalry,  and  that  it  was  advantageous  that  members 
should  be  on  both  oommittees,  because  they  were  then  able  to 
compare  notes  and  agree  upon  questions  of  policy.  The  matter 
was  allowed  to  drop. 

Yorkshire. —E.L.  Orders.— The  Otley  U.D.O.  has 
decided  to  support  the  application  of  the  Electrical  Distribution  of 
Yorkshire,  Ltd.,  for  a  provisional  order  for  the  district  ;  the 
Sharleston  F.C.  is  holding  a  special  meeting  to  discuss  a  similar 
proposal ;  while  the  Penistone  U.D.C.  deaires  the  insertion  of  a 
purchase  clause  In  its  case. 


TRAMWAY  and  RAILWAY  NOTES. 


Ashton, — Trajiway  Wages. — The  Tramways  Com- 
mittee, along  with  the  Stalybridge  Joint  Tramways  Board  and 
the  Oldham,  Ashton  &  Hyde  Electric  Tramways  Co.,  recently  made 
an  offer  of  a  \3.  per  hour  advance  in  the  wages  of  the  tramway 
men,  but  this  has  not  been  accepted,  and  the  Committee  has  agreed 
to  the  matter  being  submitted  to  the  Committee  on  Production. 

Biriuiug'Iiaiii. — Tramway  Accident. — On  Friday,  last 

week,  a  workmen  a  car  on  the  Lozells  and  Gravelly  Hill  route 
overturned,  causing  the  immediate  death  of  one  passenger  and 
injuries  to  3o  others,  of  whom  11  are  seriously  injured.  Owing  to 
the  greasy  condiiion  of  the  rails,  following  rain,  the  brakes  did 
not  act  while  the  car  was  going  down  a  hill,  and  it  subsequently 
crashed  into  a  tramway  standard  and  turned  over  on  its  side. 

Emergency  Traffic  Staff.— The  volunteer  motormeu  who 
oflEered  their  services  to  the  tramway  department,  to  take  the 
place  ot  those  men  who  have  joined  the  Forces,  are  receiving 
training,  and  it  is  expected  that  some  of  the  mist  proficient  wiU 
be  given  charge  of  cars  on  the  various  routes  of  the  city  during  the 
next  few  weeks.  About  COO  applications  have  been  received,  and 
about  10  per/; 'ut.  have  been  dealt  with  up  to  the  present.  The 
350  lady  conductors  of  cars  are  giving  every  satisfaction,  and 
another  200  are  training  for  similar  positions. 

Bury. — The  storm  on  Friday  last  caused  damage  to  the 
wires  on  the  L.  &  Y.  electric  railway  between  Bury  and  Holoombe 
Brook,  and  on  Saturday  the  trains  on  the  branch  were  run  by 
steam. 

Continental.— Spain. — The  inauguration  of  the  electric 
tramways  at  Las  Palmas  on  the  island  of  Majorca  will  probably 
take  place  in  March  next.  The  date  of  the  inauguration  has  had 
to  be  retarded  somewhat  on  account  of  the  war,  as  the  plant  has 
only  been  obtained  with  difficulty. 

Portugal. — Railway  Conversion.— It  is  proposed  to  trans- 
form to  electric  traction  the  line  between  Lisbon  and  Cascaes 
belonging  to  the  Royal  Portuguese  Railway  Co.,  a  work  which  has 
been  sanctioned  by  the  Government.  The  company  at  first  proposed 
to  carry  out  the  work  on  its  own  account,  but  after  examination 
it  was  decided  to  throw  open  to  comp'-tition  the  construction  of 
the  section  and  Its  working  on  lease.  The  only  practical  offer  was 
received  from  the  Estoril  Construction  Co.,  which  undertook  to 
proceed  with  the  conversion  on  its  own  account,  on  condition  that 
the  section  was  leased  to  it  for  .50  years.  As  rental  the  sum  of 
75  oontos  (£16,800)  is  to  be  paid  for  the  first  year  of  working, 
which  represents  the  maximum  net  receipts  hitherto  obtained  on 
this  line  in  any  year,  and  the  rental  will  increase  to  80  contos  in 
the  succeeding  four  years,  whilst  the  Portuguese  Railway  Co.  will 
also  participate  to  the  extent  of  10  per  cent,  of  the  gross  receipts 
in  future  years. 

France. — The  I/ulustrie  Electrupif.  learns  that  the  Orleans, 
Tonlouse,  Lyons  Railway  Co.,  which  had  equipped  two  suburban 
lines  at  Lyons  with  an  alternating  high-pressure  equipment,  being 
the  first  to  make  the  experiment,  has  decided  to  abandon  this 
gyatem  and  to  return  to  the  d.c.  system.  One  of  the  two  lines, 
the  Miribel  to  Lyons,  has  already  been  converted.  The  newly 
equipped  line  receives  current  at  both  ends,  being  supplied  by  a 
provisional  sub-station  at  Miribel,  pending  the  installation  of  a 
battery  with  which  each  end  will  be  finally  equipped.  The  other 
line,  that  between  Lyons,  Mejzieu,  Pont  de  Cheruy  and  Cremieu, 
will  probably  be  shortly  fitted  with  similar  equipment. 

Italy. — Representations  have  been  made  to  the  Italian  State 
Railway  Administration  by  the  railway  section  of  the  "Pro 
Turin"  Association,  urging  the  completion  and  extension  of 
electrification  on  the  Piedmontese  railway  network,  and  in 
particular,  the  early  completion  of  the  electrification  of 
the  line  Turin  to  Bussoleno  is  called  for,  with  the  laying 
of  a  second  track  in  view  of  the  saving  of  time  and  expense  ; 
also  the  supply  of  electric  current  for  the  working  of  the 
completed  section  to  Modane  of  the  Mount  Cenis  Railway,  and  the 
discontinnance  of  steam  working  on  the  Bardonecehia  to  Modane 


seotion,  in  the  interest  of  this  already  installed  eleotrio  plant. 
The  absence  of  the  co-operation  of  the  engineers  of  the  Paris, 
Lyons,  and  Mediterranean  Railway  is  reognised  to  ba  a  cause 
of  the  dnlay,  but  the  A"ROGiation  seems  to  think  the  Italian 
Railway  Admini'<tration  should  proceed,  with  or  without  their 
co-op-ration,  in  the  interest  of  the  future  trade  prospects  of  these 
regions.  The  Association  also  urges  action  with  regard  to  the 
line  Turin-Pinerolo-T.irre  Pellice.  Either  the  Adniinietration 
should  take  over  this  line,  or  give  help  to  the  company  owning 
it  to  complete  its  conversion  to  electric  working.  The  Association 
finds  it  absurd  that  on  the  flat  section  of  this  line,  from  Turin  to 
Pinerolo,  electric  working  has. been  initiated,  whereas  steam 
working  is  still  retained  on  the  ot'ier  section  of  Torre  Pellice,  which 
is  of  a  mountainous  character. 

Application  has  been  made  for  a  concession  for  an  electric  tram- 
way from  Biella  to  Pollone,  a  distance  of  7'238  km.  It  is  pro- 
posed to  work  the  line  by  continuous  current  at  750  volts.  The 
estimated  cost  of  the  undertaking  is  put  at  572,000  lire.  The 
company  working  the  existing  Biella-Oropa  tramway  will  take 
over  its  working. 

The  Societa  Anonima  Orobia,  of  Lecco,  has  applied  for  a 
concession  to  construct  and  work  five  lines  of  electric  tramways 
in  the  city  of  Lecco  and  suburbs,  of  a  total  length  of  7,070  metres. 
The  gauge  of  the  line  will  be  one  metre.  It  is  proposed  to  use 
coatinuou.-  current  at  1,000  volts  pressure,  transformed  from 
three-phase  current  at  10  cycles  and  3,300  volts,  derived  in  part 
from  the  Orobia's  own  station  and  partly  from  certain  supply  com- 
panies. The  equipment  of  the  transformer  sub-station  will  consist 
of  two  300-H.p.  motor-generators. 

Progress  is  being  made  with  the  construction  of  the  electric 
railway  connecting  Turin  with  Lanzo.  Extentive  construction 
works  have  been  require  d,  five  tunnels  being  fcuilt,  of  which  four 
are  alrea'iy  fioirthed.  Six  bridges  have  had  also  to  be  built  over 
the  Teeso  and  the  Stura.  Further,  a  16-arched  viaduct  and  a 
200-metre  viaduct  from  Prooaria  to  Ceres,  are  included  in  the 
scheduled  works.  The  la'<t-named  is  the  only  undertaking  which 
has  not  yet  been  taken  in  hand. 

Glasgow. — Six  women  tramway  drivers  have  been  under- 
going training,  and  last  week  had  a  preliminary  two  days'  trial  on 
the  street  traffic,  accompanied  in  each  case  by  a  skilled  motorman. 

Halifax.  —  Tramway    Extensions.  —  The   T.C.  has 

applied  to  the  B.  of  T.  for  an  extension  of  time  for  the  completion 
of  tramways  in  the  borough,  Queensbnry,  Shelf  and  Brighouse 
until  August  18th,  1917. 

Huddersfleld. — Tramavay  Statistics. — Some  interest- 
ing figures  are  contained  in  a  report  on  the  working  of  the  Cor- 
poration tr»mwayB  during  the  year  ended  September  30th.  The 
total  receipts  were  £121  387  (an  increase  of  £U.630,  as  compared 
with  the  previous  year),  and  included  £122,333  receipts  from 
passengers  ;  £1,176  from  parcels  ;  and  £778  from  coal  haulage. 
There  was  an  increase  of  140  627  in  the  car-mileage  run,  the  figure 
being  2,586,213  car  miles  (incluiiin?  coal  trucks),  and  the  number 
of  passengers  carried  (23,129  259)  represented  an  increase  of 
2,253,813  on  the  figures  of  a  year  ago.  At  present  there  are  106 
cars  and  two  electrically  equipped  coal  trucks  in  the  rolling  stock  ; 
the  total  mileage  of  the  tramways  is  34. 

Hyde. — The  Council  is  to  ascertain  from  the  Manchester 
Corporation  on  what  terms  it  would  provide  a  through  nervice  of 
cats  to  Hyde  Town  Hall ;  to  ask  the  Stalybridge,  Hyde.  Mocsley  and 
Dakinfield  Tramway  and  Electricity  Koard  to  submit  any  proposals 
it  may  have  to  make  as  to  the  user  of  tramways  in  Hyde  and  the 
terms  and  conditions  of  such  user  ;  and  to  ascertain  what  sugges- 
tions the  Joint  Board  has  to  make  with  respeot  to  the  nse  of  the 
tramways  within  the  borough. 

London. — Women  ronductors  were  employed  for  the 
first  time  on  the  London  United  Tramways  last  week  ;  they  are  to 
be  paid  4s.  6d.  a  day  for  a  six-day  week,  with  a  war  b3nn8  of  23.  6d., 
making  29s.  6d.  a  week. 

Acaording  to  the  Times,  there  was  a  shortage  of  tramway  oars 
in  the  metropolitan  area  on  Monday,  due  to  the  number  of  drivers 
and  conductors  who  left  the  South  London  depots  to  enlist  in  the 
Army. 

Lowestoft. — WosiEN    Conductors. — The   employment 

of  female  conductors  on  the  tramcarg  has  been  sanctioned  by  the 
T.C.  Four  of  the  employes  who  have  been  at  the  Front  have  been 
wounded,  one  three  times, 

Xew  Zealand. — According  to  the  ^  'ommtnirealth  Emji- 
iieer,  it  is  now  proposed  to  duplicate  the  mile  and  a-half  tunnel 
between  Christchurch  and  Lyttelton,  at  a  cost  of  £125.000,  which 
would  result  in  the  abandonment  of  the  proposed  electrification  of 
this  line. 

Good  results  have  been  obtained  with  a  trial  petrol-eleotric 
coach  on  a  Wellington  suburban  line,  and  an  endeavour  is  being 
made  to  obtain  a  sufficiently  powerful  petrol-eleotrio  car.  for 
3  ft.  6  in.  gauge,  to  draw  two  large  passenger  cars  up  the  Xorth 
Island  suburban  gradients. 

Electric  train  lighting  installations  are  to  be  fitted  on  local  stock 
for  trial  purposes,  with  a  view  to  their  future  use  instead  of  gas  on 
the  principal  express  trains. 

Rochdale. — The  T.C.  has  approved  the  recommendationB 
of  the  Tramways  Committee  that  the  wages  of  the  tramway 
employes  be  increased,  as  mentioned  last  week. 
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Wliai'fpdale. — Hailless  Traction. — Friction  seems  to 
have  arisen  between  the  Burley-in-Wharfedale  D  strict  Council 
and  the  Leeds  Corporation  in  regard  to  the  raillesB  trolley  syBtem 
in  Wharfedale.  According:  to  Btatements  made  by  members  of  the 
Hurley  Council,  it  is  thought  that  some  injustice  is  being  done  to 
the  users  of  the  vehicles  by  making  them  pay  3d.  to  travel  from 
Hurley  to  Guiseley  and  4d.  to  Otley,  when  the  railway  fares  are, 
in  both  cases,  only  2Jd.  The  Corporation  has  intimated  that  it 
cannot  permit  any  interference  with  its  policy  in  regard  to  fares. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Ai'O'eutiiia. — A  concession  has  been  granted  to  Don 
Ramon  Tarrio  Demaria  for  the  establishment  and  working  of  a 
public  telephone  service  in  the  districts  of  Bernascom,  Villa  Alba, 
and  Jacinto  Arauz,  in  the  Central  Fampa  Territory,  for  a  period  of 
30  years. — Board  of  Tradv  Journal, 

Australia. — A  charge  against  the  Amalgamated  Wireless 
(Australian),  Ltd.,  E.  T.  Fiek,  C.  P.  Bartholomew,  and  H.  R. 
Denison,  of  trading  with  the  enemy,  was  part  heard  in  September, 
at  Sydney.  It  related  to  the  f  xecution  of  an  indenture  of  licence  by 
which,  it  was  alleged,  the  Telefunken  Co.  would  have  been  placed  in 
a  strong  position  with  regard  to  the  patent  rights  of  wireless  tele- 
graphy throughout  Australasia  while  the  war  was  in  progress. 

Hull. — Mr.  T.  Holme,  manager  of  the  Hull  Corporation 
Telephone  Department,  attended  a  special  meeting  of  the  Telephone 
Committee  on  Saturday  and  applied,  on  his  own  behalf  and  on 
behalf  of  all  the  emplojes  of  military  age,  for  permission  to  enlist. 
It  was  stated  that  if  all  the  eligible  men  enlisted  the  system 
would  be  brought  to  a  standstill  ;  nevertheless,  the  desired 
permission  was  accorded  by  the  Committee. 

Italy.  —  The  Consigliore  Superiore  dei  Telefoni  has 
anthorised  the  acquisition  by  private  tender  of  the  following  : — 
10,037  metres  of  Patterson  telephone  cable  for  the  city  of  Piacenza  ; 
68,292  metres  of  telephone  cable  for  Bologna,  and  60,000  metres  of 
rubber-insulated  bronze  wire.  It  has  also  sanctioned  the  extension 
of  various  telephone  networks. 

Parairoaj;. — Asuncion,  the  capital  of  Paraguay,  has  been 
provided  with  a  wireless  station,  constituting  the  second  military 
i23ne.     It  was  opened  to  public  service  at  the  beginning  of  October. 

Spaiu, — A  concession  has  been  granted  to  the  Man- 
comunidad  de  Cataluna  (Union  of  Catalona),  to  install  and  work 
an  interurban  telephone  network  in  the  Province  of  Catalona. 
The  network  reverts  to  the  State  in  19o7. 

I'rug'uay. — The  Government  has  under  consideration 
a  proposal  for  the  erection  of  a  high-power  wireless  station 
similar  to  that  projected  by  the  owners  of  the  Poulsen  patents  in 
Argentina,  and  likewise  presented  by  them. — Review  of  the  liicer 
Plate. 

Wircles.s  in  Territorial    Waters.  —  At    East    Ham 

Police  Court,  on  Saturday,  Jakob  Veenhoven,  43,  a  Dutch  subject, 
captain  of  the  s.s.  Boepat,  was  charged  with  using  on  board  his 
ship  wireless  telegraphy  in  territorial  waters.  The  defendant 
was  proceeding  from  the  Dutch  East  Indies  with  a  general  cargo 
to  London.  The  ship  had  called  at  Deal  and  was  going  round 
the  .\orth  Foreland,  up  the  mouth  of  the  Thames,  on  Novem- 
ber 5th.  On  that  morning  a  naval  officer,  stationed  at  Ramsgate, 
heard  the  s  8. /Awyya^  calling  on  her  wireless  Scheveningen,  from 
8  o'clock  until  8.35,  when  a  message  was  sent  in  Dutch.  There 
was  no  evidence  that  it  was  anything  but  a  perfectly  innocent 
message.  The  calls  were  very  loud,  and  were  interfering  with 
Admiralty  wireless  communications. 

The  Court  imposed  the  maximum  penalty  of  £10,  and  allowed 
£2  2i^.  costs. —  Timex. 

Wireless  on  Board  (Sliip.— The  value  of  wireless  tele- 
graphy to  ships  is  well  exemplified  in  the  report  of  the  U.S. 
Bureau  of  Navigation  for  the  fifcal  year  1915,  which  shows  that  26 
vessels  leaving  American  ports  met  with  accidents  requiring  the 
use  of  wireless  telegraphy  to  call  assistance.  Kxcept  in  the  case  of 
the  LiiKitiiiiia,  which  was  torpedoed,  the  assistance  thus  rendered 
resulted  in  but  two  lives  being  lost.  Since  the  period  covered  by 
the  report  the  stcamBhip  S„„V  Anna,  carrying  1,700  souls,  caught 
fire  at  sea,  but  all  were  saved,  and  the  Athimii  was  entirely 
destroyed  by  fire,  the  passengers  and  crew,  numbering  170,  being 
rescued,  in  both  cases  through  wireless  calls. —  7'.  and  T,  Ai/e. 


CONTRACTS  OPEN  and  CLOSED. 

OPEN. 

Aherdeen.— November  2.'>th.  (J.X.  of  Scotland  Railway 
Co.  8ix  or  twelve  months'  supply  of  telegraph  matorinl.  Formi 
of  tender  from  the  Stores  Superintendent,  HO,  Ouildford  Street. 


A  thy. — December  6th.  U.D.C.  Tenders  are  invited 
for  lighting  the  town  with  electricity.  Particulars  from  Mr,  J.  A. 
Liwler,  Town  Clerk. 

Australia.  —  December  7th.  P.M.G.'s  Department 
(various  States).  Non-encrusting  zincs,  carbon  and  manganese 
powder,  manganese  chloride,  chloride  of  ammonia,  porous  pots 
(2  in.),  outer  jars  for  cells,  carbon  blocks,  resistance  boxes  of  5,000 
ohms,  &c.     See  "Official  Notices"  October  15th. 

December  20th.  P.M.G.'s  Department,  N.S.W.  4,260  telephones 
(Schedule  454).' 

January  5th,  1916.  P.M.G.'s  Department,  Queensland.  Copper 
wire  and  accessories  (Schedule  3.56).  January  26th. — Telephone 
instruments  (Schedule  344). 

January  19th,  1916.  P.M.G.'s  Department,  S.  Australia.  One 
common  multiple  switchboard.  Telephone  Exchange,  Adelaide 
(Schedule  405). 

Adelaide. — January  19th.  P.M.G.  Common-battery  switch- 
board.   See  "  Official  Notices  "  to-day.' 

January  26th.  Deputy  P.M.G.  Twenty  tons  of  galvanised-iron 
wire,  400  lb.  to  the  mile.* 

Beisbane.  —  P.M.G.  January  26th.  —  Galvanised-iron  wire. 
December  1st. — Measuring  instruments.  January  ."ith. — Jointing 
sleeves  and  copper-clad  steel  wire.    See  "  Official  Xotices  "  to-day, 

January  26th.  Deputy  P.M.G.  Telephone  instruments,  parts 
and  accessories.* 

GouLBUBN.  —  December  15th.  Council.  One  200-kw.  direct- 
coupled  generating  set,  gas  or  steam  driven.  Specification,  10b., 
from  the  Local  Government  Association,  103  4,  Queen  Victoria 
Markets,  Sydney,  or  the  Town  Clerk. 

Sydney.— December  6th.  Municipal  Council.  33,000-volt  out- 
door transformers  and  switchgear.  Specifications  (lOs.  6d.)  from 
Electric  Light  Department,  Town  Hall. 

December  20th.  Metropolitan  Board  of  Water  Supply  and 
Sewerage.  Three  centrifugal  pumps  and  electric  motors,  each  to 
pump  6,300  gallons  per  minute,  and  one  to  pump  15,100  gallons 
per  minute,  together  with  switchboards,  starters,  kc,  for  the 
pumping  station  at  Marrickville,  N.S.W.  Deposit  £10.  Tenders 
to  the  Board,  at  341,  Pitt  Street,  Sydney,  N.S.W.* 

January  12th,  1916.  N.S.W.  Railway  and  Tramway  Department. 
Two  water-tube  boilers,  &c.,  for  the  Zara  Street  power  house, 
Newcastle.     See  issue  of  October  8th  for  further  particulars. 

January  31st,  1916.  Three  electrically-operated  railway  freight- 
car  transferers,  for  Jones  Bay  wharfage,  Pyrmont.  Particalars 
from  Engineer-in-Chief  of  the  Harbour  Trust,  Circular  Quay. 

Melbouene. — December  14th.  Deputy  P  M.6.  Eleven  sections 
of  a  lamp-signalling  trunk-line  switchboard,  and  other  material 
necessary  for  increasing  the  equipment  of  Melbourne  Trunk 
Exchange  from  108  to  240  lines.     Schedule  1,207.* 

January  5th,  1916.  Installation  of  automatic  sprinklers  and 
thermostats  at  Jolimont  car-shed.  Chief  Storekeeper,  Railway 
Offices,  Spencer  Street,  Melbourne. 

Peeth. — December  8th.  294  accumulators,  and  power  board 
complete,  for  P.MG.'s  Dapt.    See  "Official  Notices"  October  8th. 

Canada.  —  November  23rd.  Dominion  Government 
Department  of  Naval  Service,  Ottawa.  Electric  cable  and  wire  for 
H  M.  Canadian  dockyards.* 

Chatham.  —  November  24th.  T.C.  Twelve  months* 
supply  of  incandescent  electric  lamps.  Specifications  from  the 
Borough  Surveyor's  office,  Town  Hall. 

Enniskilleu.  —  December  1st.  Sligo,  Leitrim  and 
Northern  Counties  Railway  Co.  Twelve  months'  supply  of  tele- 
graph materials.  Forms  of  tender  from  Mr.  J.  Duff,  Secretary's 
office. 

Ilfoi'd.  —  November  2;3id.  I'.D.C.  Triple-concentric 
cable  and  boxes.    See  "  Official  Notices"  to-day. 

Manehester. —  November  23rd.  Tramways  Committee. 
Hard-drawn  copper  trolley  wire.  Mr.  J,  M.  McElroy,  General 
Manager. 

Salford. — November  29th.  Manganeoe  st^el  crossiDgs 
for  the  Tramway  Department.  General  Manager,  32,  Blaokfriara 
Street. 

Specifications  for  the  items  marked  *  oan  be  seen  at  the  Board 
of  Trade  Commercial  Intelligenoe  Branch  in  London. 


CLOSED. 

■Aylesbury.  —  The  U.D.C.  has  decided  to  atxx;pt  the 
tender  of  Messrs.  Johnson  &  Phillips,  Ltd.,  for  a  cable  for  Biomtet 
Road,  at  £384. 

Rroadstairs. — Mr.  Vernon  Hill,  Rrondstaira,  has  secured 
the  contract  for  the  electric  light  installation  at  the  new  Christ 
Church  now  being  erected. 

(lilasKOW.— The  I'lcansinp  Committee  recommends  the 
acoeptnnoe  of  the  offer  of  Messrs.  Woodward  .t  Co,  for  the  supply 
of  oarbons,  do.,  from  Deoemlier  to  May  next. 

Great  Yarmouth.— The  T.C.  has  accepted  the  tender 

of  Messrs.  Clceves  Jl:  Co.,  London,  for  2,000  tons  of  slack  coal  and 
nOO  tons  of  hard  steam  ooal  for  the  electricity  works. 
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London. — The  Education  Committee  has  received  the 
followine  tenflpre  for  installing  eleotiio  light  in  the  Thornfield 
Road  Sohool,  HsmmerBmith  : —  , 

James  Whitaker  &  Sons iiHl 

A.  H»wkina  A  Sons laS 

G.  Weston  i  Sons,  Ltd <83 

Thfi  Committee  proposes  to  accept  the  Brst-mentioned  tender. 

Metbopolitan  Water  Boabd — The  tender  of  Simplex  Con- 
duits, Ltd,  has  been  accepted,  at  *;.".;!.  for  electric  fittings  in 
connection  with  the  installation  of  the  electric  liprht  at  the 
Central  Baildings,  Battersea  ;  also  the  tender  of  the  New  Phonopore 
Telephone  Co..  Ltd.,  at  £108,  to  supply  brass  receiver  cases  with 
diaphragms,  spacing  rings,  and  ebonite  ear-pieces. 

\ew  Zealand.— The  Public  Service  Stores  Department, 
\VelliD;;ton,  has  received  tenders  for  the  following  supplies  : — 

20  miles  of  paperinsulated,  leai-covercd  telephone  cable.  86  pairs.— 
TurnbuU  &  Jones.  Ltd.  (accept'  d),  f -2,960 ;  Tolloy  &  Son,  Ltd., 
i3,000  ;  A.  D.  Biley  i  Co.,  Ltd.,  f  8,020 ;  P.  R.  Baillie  &  Co.,  ,4:3,066  ; 
Richardson,  McCabe  &  Co.,  Ltd.,  £3,080 ;  Lawrence  &  Hanson  Electric 
Co.,  £3.140.  ^,       ^ 

3  miles  of  paper-insulated,  lead-covered  telephone  cable,  89  pairs. — 
TambuU  &  Jones,  Ud,  (accepted),  £576;  ToUey  &  Son,  Ltd.,  £591; 
A.  D.  Riley  &  Co.,  Ltd.,  £591 ;  Richardson,  McCabe  &  Co.,  Ltd.,  £.591 ; 
P.  R.  Bailiie  &  Co.,  £691  16s,  ;  Lawrence  &  Hanson  Electric  Co,,  £680. 

13  miles  of  paperinsilated.  leadoovered  telephone  cable.  69  pairs.— 
Richardson,  McCabe  &  Co..  Ltd.  (accepted),  £4,nO;  Turnbull  and 
Jonrs,  Lid.,  £4,b74;  Tolley  cSt  Son,  Ltd,  £4,42S;  A.  D.  Riley  &  Co., 
Ltd.,  £4,446  ;  P.  R.  Baillie  &  Co.,  £1,609 ;  Lawrence  &  Hanson  Electric 
Co.,  £4,672. 

3  mi'es  of  paper-insulated,  lead-covered  telephone  cable,  78  pairs.— 
Turnbull  &  Jones,  Ltd.  (accepted),  * '.030 :  Tol'ey  &  Son,  Ltd  , 
£1,035;  A.  D.  Riley  &  Co.,  Ltd.,  £1,011;  P.  R  BaiUie  &  Co.,  £1,063; 
Richardson,  McCabe  &  Co.,  Ltd.,  £1,071 ;  Lawrence  &  Hanson  Electric 
Co.,  £1,104. 

13  miles  of  paper-insulated,  lead-covered  telephone  cable,  104  pai's.— 
Richardson,  McCabe  &  Co.,  Ltd.  (accepted).  £5,408  ;  A  p.  Riley 
and  Co  ,  Ltd.,  £5,47d  ;  Tolley  &  Snn,  Ltd.,  £5.4f6  ;  P.  B,  Baillio  4  i-o., 
£5,582  ;  Turnbull  &  Jones,  Ltd  ,  £5,616  ;  Lawrence  &  Hanson  Electric 
Co.,£5,?5J.  .       ,     ,.  u, 

I  mile   of    piper-insu'ated,   lead-covered,    armoured    telephone    cable.- 

Richardson.  McCabe  &  Co.,  Ltd.  (accepted),  £lBa  ;  Toljev  &  Son, 
Ltd.,  £185  ;  Turnbull  &  Jones,  Ltd.,  £187  ;  A,  D  Ril-y  &  Co.,  Ltd., 
£188  ;  Lawrence  &  Hanson  Eleciric  Co.,  £1M  ;  P.  R.  Baillie  &  Co.,  £189. 
15  miles  of  pup-r-insulated,  lead-covered,  armoured  te'ephone  cable,  26 
pairs.  -  A.  D.  Riley  &  Co..  Ltd.  (accepted),  £3,676;  Tolley  &  Son,  Ltd,, 
£3  645;  P,  R,  Baillie  &  Co,  £  i,719  59.;  Bichardsm,  McCabe  &  Co., 
Ltd.,  £3,720;  Lawreooe  &  Hanson  Electric  Co.,  £3,7a6 ;  Turnbull  and 
Jones,  Ltd..  £3,826.  ,    ,  ,      v  v.i      eo 

II  miles  of  paper-insulated,   lead-covered,  armoured  telephone  cable.  52 

pairs.-Lawrence  &  Hanson  Electric  Co.  (accepted),  £3,982 ;  Tolley 
and  Son,  Ltd.,  £i,037;  A.  D.  Riley  &  Co.,  Ltd,  £4,037;  TurobuU  and 
Jones,  Ltd.,  £4,092 ;  P.  R.  Baillie  &  Co.,  £4,113  9s. ;  Richardson, 
McCabe  &Ci.,  Ltd.,  £4,180.  ,,,-:> 

1  mile  of  paper  insulated,  lead-covered,  armoured  telephone  cable,  IS 
pairs. -Bichardson.  McCabe  &  Co.,  Ltd.  (acceptedi,  £46«  ;  A.  D. 
Riley  &  Co.,  Ltd.,  £473;  Toliey  &  Son,  Ltd  ,  £474  ;  P.  R.  Baillie  &  Co., 
£484:  Turnbull  &  Jones,  Ltd.,  £490;  Lawrence  &  Hanson  Electric 
Co.,  £506.  ,      .     ..  u,      ,n< 

7  miles  of  paper-insnlated.  lead-cove'ed,  armoured  telephone  cable,  lUi 
pairs.-A.  D.  Riley  &  Co.,  Ltd.  (accepted),  £4,333 ;  Richardson 
McCab-  &  Co.,  Ltd  ,  £4,"4U  :  Tolley  &  Son,  L'd.,  £4,340  ;  Turnbull  and 
Jones,  Ltd.,  £4,396;  P.  R.  BaiUie  &  Co.,  £4,419;  Lawrence  &  Hanson 
El-ctric  C...,  £4,(23.  _,      .   . 

100  miles  of  insulated,  twin-twisted  wire  —Lawrence  &  Hanson  Electric 
Co  (accepted),  £1,375;  Richardson,  McCnbe  a  Co.,  Ltd.,  £1,387  10s. ; 
TurnbuU  &  Jones,  Ltd.,  £l,b00;  A.  ct  T.  Buit.,  Ltd.,  £l,53o. 

jYra)  Zealand  Shipping  and  Commerce. 
The  Wellington  City  Council  has   accepted   the   tender   of   the 
National    Electric   Co.    for    transformers,    and    that    of    Messrs. 
Richardson,  McCabe  &  Co.  for  insulated  wire. 

Snnderland.— The  T.C.  on  the  10th  inst.  accepted  the 

following  tenders  : — 

Ferranti,  Ltd.— Meters. 

E.  Cleaton,  Rees  4  Co.— Lubricating  oil, 


FORTHCOMING    EVENTS. 


University  College.  London.-Pridays,  November  19th  and  26th.    At  6  p.m. 
Third  and  t  urth  Leomres  on  "Electric  Heating  and  Electric  Furnaces, 
by  Prof.  J.  A.  Fleming,  F.R  8. 

Institution  of  Mechanical  Engineers.-Friday.  November  19th.  *' 8p.m. 
At  Storey's  Gate  B.W.  Papers  on  ••  The  Chemical  and  Mechanical  Rela- 
tions of  Iron.  Molybdenum,  and  Carbon,"  by  Prof.  J.  O  Arnold,  F.R.S  ,  and 
Prof.  A.  A,  Read,  and  "  The  Cause  and  Effect  of  '  Ghost  Lines  m  Large 
Steel  Porgings,"  by  Prof.  J.  0.  Arnold,  F.R.S. 

Greenock  Electrical  Society.-Saturday,  November  20th. —Visit  to  the 
Glasgow  sewage  Works  at  Shieldhall.  ,     .-.   . 

Friday.  November  26th.  At  7.45  p.m.  At  Temperance  Institute, 
19,  West  Stewart  Street.  Paper  on  "  Land  Diesel  Installations,"  by  Mr. 
J.  Richardson. 

Post  onice  Telephone  and  Telegraph  Society.-Monday,  November  22nd. 
At  6.30  p.m.  At  the  I.B.B.,  Victoria  Embankment.  Paper  on  "Tele- 
graph Experiences  in  India,"  by  Mr.  J.  J.  Tyirell. 

Illuminating  Engineering  Society.-Tuesday,  November  23rd.  At  8  p.m. 
At  the  Koyai  Bociety  of  Arts,  John  Street,  Adelphi.  Discussion  on  the 
first  Report  of  the  Departmental  Committee  on  Lighting  in  FaotorieB  and 
Workebops.    Opener,  Mr.  Leon  Gaster. 

Royal  Society  of  Arts.— Wednesday,  November  21th.  At  4  30  p.m.  At  John 
Strent.  Adelphi.  Paper  on  "  Constantinople,  Ancient  and  Modern,  by 
Sir  Edwin  Pears. 

Institution  of  Electrical  Engineers. -Thursday,  November  36th.  At  8  pm. 
At  Vi.  t.iria  ^,mtaukmelll,  W.O.  Paper  on  "  Some  Difflonlties  of  Design 
of  High -p'sert  Heier*tors."  by  Prof.  A.  B.  Field, 

(Birmingham  Local  Section'. -^'ednesday,  November  24th.  At 
7  p.m.  Ai.  tho  Uuiversity,  Edmund  Street.  Paper  on  "  Home  DifBonltiea 
of  Design  of  High-Speed  ,»eneraiors,"  by  Prof.  A.  B.  Field. 

North-East  Coast  Institution  of  Engineers  and  Shipbuilders. -Friday, 
November  26i:h.  At  7  30  p.m.  At  Boibeo  HaU,  WowcasUe.  General 
Meeting. 

Manchester  Association  of  Engineers. -Batnrday,  Noveinber  27th.  At 
Grand  Hotel,  Aytoun  Street.  Paper  on  "  Design  and  Application  oi 
Ballbearings,"  by  Mr.  H.  J.  Moysey. 


NEWS    OF    PRISONERS    OP    WAR    AT 
RUHLEBEN. 


We  have  received  the  following  interesting  communication  too 
late  for  inclusion  in  our  "  Correspondence  "  columns  : — 

The  following  extract  from  a  letter  I  have  received  from  an 
engineering  friend  interned  as  a  civil  prisoner  of  war  at  Ruhleben, 
Berlin,  may  be  of  interest  to  some  of  your  readers  : — 

"  There  arc  a  number  of  fellows  here  in  our  trade,  for  instance  : 

Dreyfus,  of  Brnnnenstrasse  (A. E.G.). 

Trinks,  Jepson  &  Mendelsohn,  of  Adnil. 

Hotopf,  Wnest  &  Ball,  of  Morganite. 

Kindersley,  Stokes,  North,  Soholes,  and  Dewhurst,  of  Mather  and 
Piatt. 

Graham  and  Lucas,  from  Tudors. 

Kapp,  son  of  Dr.  Gisbert  Kapp. 

Heather  and  Beurle,  late  of  Viotaloo. 

Plowman  (A.E  G.),  back  from  Mexico. 

Swale,  from  Mannheim, 

Swift,  Clement,  Rodger,  Lane,  and  Pink,  formerly  with  Siemens, 
Stafford. 

Cooper,  of  Mirrlees,  Watson. 

Murray,  late  of  Worthingtons. 

Copping,  of  Blaokmans. 

Spencer,  Nicholson,  and  Roberts,  of  Heap  &  Digby. 

Johnson,  A  E.G.  (formerly  Siemens-Schuckert). 

Jenkins,  formerly  of  the  Westinghouse. 

Saul  and  Messent,  formerly  with  the  Brush. 

Kemp.  Ibbetsen,  Upward,  Squire,  Burgoyne,  Hecht,  Nicolls,  and 
Klein,  of  A.E  G. 

C.  W.  Hatt,  of  Duisburg. 

Lamb,  formerly  of  Richardsons,  Westgarth  ;  and  many  others. 

"My  time  has  been  spent  largely  in  loafing,  reading  the  paper, 
and  discussing  how  long  we  shall  be  here.  Interned  civilians  other 
than  those  of  the  engineering  profession  seem  to  be  singularly 
incapable  of  logical  thought  or  honest  reasoning,  and,  where 
two  or  three  are  gathered  together,  you  may  be  sure  that 
they  are  belching  forth  the  mo3t  blichering  optimistic  bilge.  I 
am  afraid  I  shall  em'>rge  with  impaired  faculties  of  reasoning  and 
discussion,  but  wonderfully  developed  powers  of  invective  and 
repartee.  N'-vertheless,  it  is  a  vulgar  fallacy  to  suppose  that  time 
is  not  easily  killed.  Washing  up  and  other  domestic  functions 
can  be  made,  with  skill,  to  last  from  one  meal  to  the  next.  As  a 
matter  of  fact,  too,  I  am  attending  six  course  of  lectures  by  first- 
rate  men  on  various  subjects.  _ 

"  The  Ruhleben  Camp  School  does  marvels  with  the  facilities 
at  its  disposal,  and  teaches  almost  every  subject  and  language 
imaginable,  including  even  Chinese  and  nigger  dialects.  Then 
there  are  the  Banking,  Science,  Technical,  and  Marine  Engineering 
circles,  which  hold  profitable  discussions.  Kemp  holds  forth  on 
turbines,  Ibbetsen  on  India,  Heather  on  gold-mining,  Jenkins  on 
rotaries.  Copping  on  fans,  and  Lane  on  patent  law  before  the 
technical  circle,  and  some  of  the  Marine  people's  evenings  have 
been  most  excellent  even  for  the  laity.  They  had  a  fine  evening 
of  breakdown  anecdotes  and  a  lecture  on  gyroscopes  by  Venables,  but 
their   general   desire   seems  to   be   for   lectures  on  electricity  by 

landsmen.     U seems  to  lead  a  life  of  dignified  leisure,  B  — ;- 

wields  tools   for  the  alleged  purpose  of  putting  his  sleeping  box  in 

order    while  they  both  scrape  fiddles  intermittently.    I is  a 

budding   "Chef,"   L ,    I ,  J and  N wear  out  deck 

chairs   during   the  greater  part  of  the  day,  though  J         .  L      - 

and  XJ have  taken   to  boxing.    S has  made  an  electric 

clock  out  of  meat  tins,  and  W ,  I  fancy,  runs  a  yonng  Exchange 

and  Mart."  ,  .,        , 

My  correspondent  never  fails  to  enlarge  on  the  pleasure 
extracted  from  letters  from  home,  and  I  venture  to  saggest  that 
those  of  your  readers  who  may  find  the  names  of  any  of  their 
friends  in  the  above  list  might  spare  a  few  minutes  to  write  them 
cheering  letters  from  time  to  time,  selecting  their  subject  matter, 
of  course  with  due  consideration  for  the  feelings  of  the  Censors, 
British  and  German.  They  will  probably  not  receive  replies,  as 
the  restrictions  on  outgoing  letters  at  Ruhleben  are  somewhat 
rigorous,  but  the  knowledge  of  the  pleasure  that  they  are  giving 
should  be  ample  compensation.    The  correct  form  of  address  is  ;— 


British  Civil  Prisoner  of  War, 
Interned  in  Germany, 
c/o  General  Post  Office, 
Mount  Pleasant, 

London,  B.C. 


A.  B.  Smith,  Esq., 
Engliinderlager, 
Ruhleben, 
Spandan. 

Baraoke  No. 

Box  No. 

The  correct  "  Baracke "  and  "  Box "  numbers  can,  of  course, 
only  be  obtained  alter  oorreeponoents  have  got  into  tonoh  with 
their  interned  friends.  I  undersrand  that  though  it  is  not 
essential  to  give  the  Baracke  and  Box  numb  -rs,  their  omission 
causes  a  certain  amount  of  delay  in  delivery  at  R  ihleben 

Letters  should  be  posted  in  unsealed  envelope^,  and  they  do  not 
require  a  stamp.  Tbe  letter  itself  should  bear  the  full  address  of 
the  recipient,  as  given  on  the  left-hand  side  above,  and  also  the 
full  address  of  the  sender.  „.„„,„„„ 

Stmpatbiseb, 
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NOTES. 

Electric  Lorries  ? — "  Unable  to  purchase  horses  under 
£110  each,  the  Shoreditoh  Council  is  conBidering  the  advieability 
of  purohaeinir  motor  lorries." — Times. 

Alderman    Sentenced. — According    to    the     I'imes, 

Aldermaa  James  Hodg'soii  Rodgers,  chairman  of  the  Newcastle 
Corporation  Tramways,  has  been  sentencsd  to  12  months'  imprison- 
ment in  the  second  division  for  misappropriatingf  moneys  of  the 
Tyneside  Bank,  Ltd.,  of  which  he  was  manager  and  trustee. 

The  dienerators.— Owing  to  the  war,  this  Society  will 

not  carry  out  its  full  programme  this  year,  but  in  order  to  meet 
the  wishes  of  a  great  majority  of  the  members,  the  Boosters  have 
arranefed  for  one  dinner  only,  in  order  to  keep  the  Society  toprether. 
It  will  be  held  at  the  Trooadero  Restaurant  at  6.1'>  p.m.  for  6.30  on 
Friday,  December  3rd.  Mr.  Victor  Marmont  has  charge  of  the 
arrangements. 

Renewing'  Lapsed  Policies. — In  the  City  of  London 

Court,  on  Friday,  before  his  Honour  Jndge  Rentoul,  K  C,  C.  E. 
Heath  &  Co.,  Ltd.,  insurance  brokers,  3  and  4.  Royal  Exchange 
Baildines,  E.G.,  made  a  claim  against  Mr.  C.  R.  Belling,  Derby 
Riad,  Edmonton,  for  £10  Os.  8d.,  premium  on  a  policy  of  insurance 
effected. 

Mr.  Gamble,  plaintiffs'  solicitor,  said  that  the  policy  was  to 
insure  the  defendant  against  claims  under  the  Workmen's  Com- 
pensation Act.  Defendant  had  been  insured,  and  the  policy  lapsed 
on  September  9th.  By  an  oversight-it  had  not  been  renewed,  and 
in  March  last  defendant  telephoned  the  plaintiffs  and  said  a  claim 
was  going  to  be  made  upon  him  for  an  accident,  he  being  under 
the  impression  that  the  policy  was  still  in  existence.  It  was 
pointed  out  that  the  policy  had  lapsed,  and  plaintiffs  offered 
either  to  issue  a  new  policy  at  once  from  that  day  and  to  give  no 
attention  to  the  claim  which  the  defendant  said  had  been  raised 
against  him,  or  to  renew  the  policy  as  from  the  previous 
September,  and  to  deal  with  the  claim  on  the  defendant's  behalf. 
Defendant  said  he  would  rather  the  policy  was  renewed  as  from 
the  previous  September,  and  that  had  been  done,  the  premium  for 
which  was  now  sued  for. 

.Judge  Rentoul  said  he  thought  if  a  policy  was  not  renewed 
it  lapsed  as  a  matter  of  course. 

Mr.  Gamble  pointed  out  that  that  was  so,  unless  as  an  act  of 
grace  plaintiffs  chose  to  renew  the  policy  and  to  date  it  ba  ;k  to 
the  timn  when  the  renewal  premium  should  have  been  paid. 
Plaintiffs  were  simply  carrying  out  the  business  on  behalf  of  the 
Exf^ess  Insurance  Co. 

Judge  Rentoul  said  that  the  plaintiffs  were  backed  up  by  a 
document  which  defendant  had  accepted.  He  must  find  for  the 
plaintiffs,  with  costs. 

War  Munitions  Cases.— At  a  sitting  of  the  Oldham 

Munitions  Tribunal,  last  week,  Walter  Thomas,  a  foreman  in 
the  switch  department  of  Messrs.  Ferranti,  Ltd.,  HoUinwood, 
applied  for  a  leaving  certificate.  He  declared  that,  although 
the  firm  were  engaged  on  mnnition  work,  he  himself  was  not 
actually  working  on  munitions,  ani  he  desired  a  leaving 
certificate  because  he  had  had  the  offer  of  a  post  to  take 
supervision  of  a  shell  factory.  He  was  a  tkilled  engineer,  and  had 
the  experience  to  qualify  him  for  the  position  offered.  la  view  of 
the  country's  urgent  need  of  munitions,  he  contended  that  his 
abilities  were  not  at  present  being  used  to  the  greatest  advantage, 
but  when  he  applied  to  the  firm  for  his  release  it  was  refused  — 
For  the  firm,  Mr.  Thomas  said  that  for  the  past  six  weeks  the 
applicant  had  been  substantially  employed  on  munition  work. — 
The  applicant  said  that  he  had  been  engajed  on  switchgpar,  and 
that  was  not  munitions  work.  Moreover,  there  was  no  difference 
in  the  work  he  was  now  doing  and  that  he  was  doing  prior  to  the 
^a'-— The  Chairman  (Mr.  W.  Sellars)  said  that  S;o.  3  of  the 
Mnnition<i  Ait  referred,  in  addition  to  direct  munitions,  to  the 
making  of  substanoes  or  articles  for  war  purposes.— The  applicant 
Slid  his  contention  was  that  switchgaar  work  did  not  come  under 
the  description  of  articles  used  in  war.  Sjme  of  the  switches  he 
had  made,  he  alleged,  were  for  private  firms.— Mr.  Whiltaker  put 
in  a  list  of  firms  to  whom  the  firm  had  supplied  switchgears,  and 
Slid  that  practically  all  thoe  named  were  engaged  in  the  manu- 
facture of  munitions  of  war.— The  Chairman  said  he  and  his 
ciUeagnes  were  satisfied  that  the  applicant  had  been  employed 
fubstantially  on  munitions  work,  and  refused  the  certificate. 

At  the  same  Court,  Frederick  Jones,  of  12,  George  Street, 
Dnkinticld,  a  chemical  plumber  in  the  employ  of  the  Tudor 
Aooumulfitor  Co.,  Dukinfield,  applied  for  a  oertilioate  to  enable 
him  to  take  up  munition  work  at  Qjecnsferry.  Oa  behalf  of  the 
firm,  it  was  stated  that  they  had  hieu  engaged  on  Post  omuo 
ocntraots  in  connection  with  telephone  exchanges  and  in  making 
batteries  for  ambulance  trains.  The  firm  was  now  a  controlled 
establishment.  Fjr  the  miking  of  lead  bores  and  lead  linings 
chemical  plumbdrs  were  neoessary,  and  owing  to  enlistments  the 
number  of  ohcmioal  plumbers  employed  by  the  firm  had  been 
r  due  d  from  l.t  to  nine.— The  Chairman  said  ho  wai  doubtful 
whether  Post  OMce  work  could  bo  called  munition  work,  and, 
personally,  ho  would  say  that  ambulance  train  work  was  not  moni- 
tion work  also.  He  had  been  instructed,  however,  that  ambulances 
were  arti:lcs  used  for  w»r  purpisPH,  and  thernfore  came  within 
the  Roope  "f  Soo.  3  of  the  Act.— It  was  admitted  that  up  to  a  week 
prior  to  the  application  the  applicant  had  not  been  engaged  on 
munitions  work,  and  the  Chairman  said  the  ocrtiflontc  would  bo 
granted 


L.C.C.    Electrical    Employes :    War    Wajtes.— The 

L.O.C.  Highways  Committee  considers  that  the  increased  rates  of 
pay  under  the  Award'  of  August  11th,  1915,  should  be  paid  to  the 
men  in  the  electrical  section  of  the  tramways  department,  and 
recommends  :  — 

That  the  rate  of  pay  of  wiremen  in  the  electrical  section  of  the 
tramways  department  engaged  on  wiring  tramway  depots  be 
increased  from  lOd.  to  lOJd.  an  hour. 

That  wiremen  in  the  electrical  section  of  the  tramways  depart- 
ment engaged  on  wiring  tramway  depots  be  granted  an  advance  of 
ijd.  an  hour  in  addition  to  the  increase  specified  in  the  foregoing 
resolution:  that  wiremen's  labourers  in  the  electrical  section 
engaged  on  wiring  tramway  depots  be  granted  &j)ro  rata  advance  ; 
and  that  such  advances  be  regarded  as  war  wages,  and  recognised 
as  due  to,  and  dependent  on,  the  existence  of  the  abnormal  condi- 
tions prevailing  in  consequence  of  the  war. 

The  General  Purposes  Committee  of  the  L.C.C.  recommends  that 
the  rates  of  pay  of  the  undermentioned  skilled  staff  at  the  Thames 
tunnels  shall  be  as  follows  : — 

Blaclmiill  Tunne). 

Weekly  rate  of  pay. 

Lsading  wireuan  and  fitter       45s.  6d.  and  emoluments  valued 

at  18s.  a  TCeek. 

Electrical  wireman  and  fitter 42s.  6d. 

Switchboard  attendants  (perm,  and  temp.)  ..    423.  6d. 

Greenwich  Tunnel. 

Leading  machinery  attendant    . .        . .        . .    528.  6d. 

Belief  and  shift  engineer  (temporary). .  453.  6d. 

Electrical  Bttec        43e.  6d. 

r.olherhithe  TiinniU 
Leading    electrical    fitter    and    machinery 

attendant 523.  6d.,  rising  to  56s.  6d.,  end 

8a.  in  lien  of  rent. 

Electrical  fitters 45e.  6d.  and  42s.  6i, 

Relief   electrical    fitter   and    motor    pump 

attendant  S93.  6d.,  rising  to  42s.  6d. 

}yoolwich  runnel. 

Leading  electrical  band 45b.  (id, 

Wiremen  (permanent  and  temporary)           . .  423.  6d, 
Switchboard  attendant  and  electrical  fitter 

(temporary)        42!.  6d, 

Tl»e  filovernment  and  Inventions. — A  letter  has  been 

addressed  by  the  Comptroller  of  Munitions  Inventions  to  the 
Institution  of  Electrical  Engineers,  drawing  attention  to  the  fact 
that  the  department,  which  was  recen'ly  constituted  by  the 
Minister  of  Munitions  for  the  purpose  of  dealing  with  ideas,  sug- 
gestions, and  inventions  for  appliances  in  connection  with  the 
prosecution  of  warfare  on  land,  has  been  authorised  by  him  to 
receive  projects  of  this  nature,  or  any  matters  appertaining  thereto. 
An  advisory  panel,  appointed  by  the  Minister,  of  scientifio  and 
other  experts,  a  number  of  whom  are  members  of  the  Institution, 
is  assisting  in  the  task  of  dealing  with  the  large  number  of  oases 
that  have  been  received,  every  one  of  which  is  given  consideration 
by  the  panel.  They  are  glad  to  consider  also  suggestions  with 
regard  to  simplification  and  improvements  either  in  the  manu- 
facture or  in  the  materials  of  existing  munitions,  or,  indeed,  in 
any  other  respect.  The  Institution  is  invited  to  make  known  to 
its  members,  as  widely  as  possible,  the  existence  and  functions  of 
the  department. 

Dr.  Macnamara,  replying  to  a  question  in  Parliament  recently, 
stated  that  the  Admiralty  Bjard  of  luventions  had  received  pro- 
posUs  from  some  8,000  inventors,  many  of  whom  had  sent  in  several 
different  proposals.  The  proportion  of  possibly  useful  inyentiona 
was  small. 

Electrically-heated    ^soldiers. — It    is  reported  from 

Austria  that  a  method  of  weaving  electric  heating  wires  into 
soldiers'  pants  and  connecting  the  garments  with  a  battery  at  from 
100  to  500  metres  distance  has  been  devised  by  an  electrical 
engineer.  It  is  claimed  that  the  current  can  be  regulated,  and 
that  ary  number  of  soldiers  in  the  trenches  can  be  kept  warm 
simultaneously.  Electric  carpets  and  bed-warmers  are  quite 
practical  and  useful  devices,  and  there  is  no  insuperable  difl[iculty 
in  carrying  out  this  proposal,  extraordinary  as  it  may  appear  at 
first  sight.  Complications  would  arise,  however,  if  the  men  were 
stationed  in  a  tloodtd  trench  ! 

A  Rite  and  a  Transmission  Line.- <>n  a  three-phase, 

11,000-volt  transmission  line  on  Long  Island,  considerable  trouble 
was  experienced  from  the  fre(|uent  opening  of  the  oil  switcher)  at 
both  ends,  apparently  caused  by  momentary  short-oircnits.  This 
trouble  always  occurred  on  windy  days,  which  led  to  the  belief  on 
the  part  of  the  maintenance  crew  that  something  was  swinging 
into  the  line.  A  careful  inspection  of  the  whole  line  failed  to  dis- 
close any  tree  branches  or  other  objects  that  ouuld  possibly  touch 
the  conductors,  and  it  wa.s  purely  by  accident  that  the  real  cause  of 
disturbance  was  later  discovered.  It  oonsistod  of  two  small  bjys 
and  a  kite  with  a  picture  wire  tail.  Two  of  the  linemen  noticed 
the  boys  in  a  vacant  lot  through  which  the  lino  passed,  and  stopped 
a  minute  to  watch  them  got  their  kite  up,  Onoe  in  the  air  the 
kite  was  manauvrod  toward  the  lino  by  the  boys,  and  when 
ilirootly  over  the  wires  the  luys  out  the  string,  caui-ing  the  kite  to 
drag  its  wire  tail  over  the  conductors,  Hbortcirouiting  two.  The 
fireworks  which  resulted  were  greeted  with  howls  of  delight  from 
the  bovR,  but  after  persuasion  of  a  moat  practical  character  from 
the  linemen,  the  young  Franklins  decided  to  sock  safer  fieldo  for 
flying  their  kite.-   FU.t,„;,t  II  ,.//,/. 
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Institution  and  Lecture  Notes. — Royal  Society  of 

Arts. — At  the  opening:  meetinfr  of  the  Seseion,  held  on  Wednes- 
day afternoon,  Dr.  Dagald  Clerk,  F.E.S.,  delivered  an  address  on 
"  Eng-lish  and  German  Methods  Contrasted."  In  the  list  of  futDie 
ev;n*s  are  the  following: — "The  Economic  Development  of 
Euapia,"  by  Mr.  Leslie  Urqohart  ;  and  four  Fothergill  lectures  on 
'■  Vibrations,  Waves,  and  Resonance,"  by  I>f.  J.  Erskine-Murray 
(.May  Irtt.  8th,  loth  and  22ad). 

The  Royal  Society. — The  following  is  a  list  of  officers  recom- 
mended by  the  Precident  and  Council  of  the  Royal  Society  for 
election  into  the  Counoil  for   the  year  1916  at  the  anniversary 
meetinsr  on  November  30th  :  — 
President. — Sir  .Joseph  J.  Thomson. 
Treasurer. — Sir  A.  B.  Kempe. 

Secretaries. — Prof.  Arthur  Schuster  and  Mr.  W.  B.  Hardy. 
Foreign  Sscretary. — Mr.  D.  H.  Scott. 

Other  members  of  the  Council  include  Dr.  Dagald  Cleik,  Sir 
William  Crookes,  Prof.  R.  Meldola,  and  Mr.  Richard  Threlfall. 

Junior  Institution  of  Engineers.  —  In  a  paper  read  on 
Monday,  at  Manchester,  Mr.  E.  Dinsdale  Phillips  expressed  the 
opinion  that  electric  tramways  will  be  replaced  by  motor-'buses, 
and  that  only  the  immense  capital  interests  involved  delay  this. 
Acoordinsr  to  the -VuKcAcsYer  Evenimj  Chronicle,  in  the  discussion 
which  followed,  Mr.  Phillips's  contention  was  not  upheld. 

Tlie  Faraday  Society. — At  the  annual  general  meeting  of  the 
Society,  held  on  October  19th,  the  following  officers  and  members 
ot  Council  were  elected  to  serve  for  the  year  IflL-j-lB  ;  — 
President :  Sir  Robert  Hadfield,  F.R  S. 

Vice-Preside iitx .    Prof.   K.   Birkeland,   Bertram   Blount,  W.  R. 
Bonsfield.  K.C.,  Prof.  F.   G.   Donnan,  F.R  S,  Dr.  Eagene  Haanel, 
Prof.  A.  K.  Huntington,  Dr.  T.  Martin  Lowry,  F.R.S. 
Treasurer  :  F.  MoUwo  Perkin,  Ph.D. 

Coinicil :  W.  R.  Cooper.  Dr.  C.  H.  Desch,  Dr.  J.  A.  Harker, 
F.RS.,  Emil  Hatschek,  Cosmo  .Johns.  Prof.  Alfred  W.  Porter, 
F.R.S ,  E.  H.  Rayner,  A.  G.  Salamon,  Dr.  G.  Senter,  Cav.  Magg. 
E.  Stassano. 

The  Report  of  the  Council  states  that  although  the  Society's 
activities  were  seriously  affected  by  the  war,  it  was  found  possible 
to  hold  four  meetings  in  the  period  under  review,  at  which  27 
papers  were  read. 

Tlie  lostitate  of  Metals.— Prof.  W.  H.  Bragg,  who  (jointly 
with  his  son)  has  just  been  awarded  the  Nnbel  priz3  for  Physios, 
is  to  deliver  the  1916  May  Lecture  before  the  Institute  of  Metals,  and 
is  now  devoting  attention  to  the  structure  of  metal  crystals  as 
revealed  by  X-rays  ;  it  is  expected  that  he  will  have  an  important 
pronouncement  to  make  on  this  subject.  Non-ferrous  metals  being 
of  such  enormous  importance  in  the  production  of  munitions,  it  is 
not  surprising  to  learn  that  the  Institute  of  Metals  (which  takes 
within  its  purview  all  metals  except  iron  and  steel)  is  very  closely 
concerned  with  the  production  of  the  metal  articles  required  for 
the  successful  prosesution  of  the  war,  and  is  in  daily  touch  with 
many  of  the  munition  factories  throughout  the  country,  and  with 
certain  Government  departments  requiring  metallurgical  informa- 
tion. Large  shipments  of  the  Journal  of  the  Institute,  in  which 
are  recorded  the  latest  scientific  methods  of  dealing  with  the 
non-ferrous  metals,  are  being  dispatched  to  Japan  and  the  United 
States  for  use  in  works  engaged  in  producing  munitions  for  the 
Allies.  Copies  can  be  purchased  by  non-members  from  the  ofBces 
of  the  Institute.  The  war  activity  in  the  metal  industries  tends 
strongly  to  reinforce  the  membership  of  the  Institute,  and  a  ballot 
for  the  election  of  new  members  ha?,  therefore,  been  arranged  for 
December  Llth.  Those  wishing  to  join  the  Institute  should  at 
once  write  for  particulars  to  Mr.  G.  Shaw  Scott,  M.Sc,  Secretary, 
Caxton  House,  S.W. 

NorMi'East  Coast  Institution  of  Engineers  and  Ship- 
bnilders. — The  report  of  the  Council  for  the  year  ended  July  31st, 
1915,  shows  that  the  membership  numbered  1,159,  a  net  increase 
of  48.  The  average  attendance  at  meetings  was  200.  The 
accounts  showed  a  balance  uf  income  over  expenditure  of  £222,  and 
the  'general  capital  and  endowment  fund"  stood  at  £7,372. 

.\ol)el  Prizes. — The  .Swedish  Royal  Academy  of  Science 
has  awarded  the  Nobel  Priz?  for  Physics  for  1914  to  Prof.  M.  van 
Lsiue,  of  Frankfort  University,  for  the  discovery  of  the.  diffraction 
of  X-rays  in  crystals. 

The  Academy  has  decided  that  the  Nobel  Prize  for  Physics  for 
191.")  be  divided  between  Prof.  W.  H.  Bragg,  of  University  College, 
Lsndon,  and  his  son,  Mr.  W.  L.  Bragg,  of  Cambridgfe,  for  their 
researches  into  the  relation  of  crystals  and  X-rays. 

>  olunteer  Xotes. — Engineering  Institutions' Volu.x- 

TEEE  CoBPS. — The  first  meeting  of  the  General  Committee  of 
this  body  took  place  on  Friday  last,  when  there  were  present  Mr. 
Alexander  Ross  (Pres.  Inst.C.E),  Prof.  Unwin  (Pres.  I.Mech.E.). 
Mr.  C.  P.  Sparks  (Pres.  LE.E.),  Sir  John  Suell,  Sir  John  Gavey, 
Dr.  Todsbery,  Mr.  Highfield,  Colonel  Le  Rossignol,  RE.,  Major 
Henrici,  R.E.,  Captain  Smkey,  R.E ,  Mr.  L.  B.  Atkinson,  Lieut.- 
Colnnel  C.  B.  Clay,  V.D.,  Commandant,  Mr.  E.  G.  Fleming, 
Adjutant. 

The  meeting  was  the  occasion  of  some  enthusiasm,  and  an 
Executive  Committee  was  formed,  cDnsisting  of  Sir  John  Snell 
(retiring  President  of  the  I.E.E.),  as  chairman.  Sir  Mturice  Fitz 
maurice,  C.M.G.  (a  Vice-President  of  the  Inst.C.E),  Colonel 
La  Rossignol,  R.E.,  Lieut.-Colonel  C.  B.  Clay,  Mr.  L.  B.  Atkinson, 
hon.  secretary  and  treasurer,  Mr.  Fleming,  and  a  representative  of 
the  Institution  of  Maohanicil  Engineers,  to  be  nominated  by  the 
Prjsldent. 


The  report  of  the  Commandant  as  to  the  progress  of  the  Corps 
was  most  encouraging.  To  this  report  he  added  that  an  arrange- 
ment bad  been  made  for  sharing  headquarters  with  the  4th 
Battalion  City  of  London  Regiment  (.Architects'  Corps).  The 
premises  comprise  a  spacious  drill  hall  and  the  necessary  offices  for 
mess  rooms,  common  room,  orderly  room,  canteen,  &c.  Tbrouzh 
the  kindness  of  Mr.  A.  Campbell  Swinton,  F  R.S.,  the  Corps  has 
received  a  present  from  Messrs.  Crompton  ..V;  Co.  of  a  new  Admiralty 
pattern  searchlight,  of  which  it  ie  justifiably  proud.  This  is  being 
erected  on  the  premises  of  the  London  Electrical  Engineers  (T.F.), 
where  the  necessary  instruction  will  be  given.  Several  men  have 
already  qualified  in  this  branch,  and  parties  are  engaged  each 
week-end  on  important  work  in  connection  with  the  defence  of 
London.  T'nder  these  auspicious  circumstances,  and  with  these 
comfortable  and  excellent  premises  for  headquarters,  the  Corps 
should  prove  attractive  to  all  suitable  men  who  wish  to  serve  their 
country . 

The  Corps  wUl  only  accept  as  new  members  those  who  are  over 
military  age,  or  disqualified  by  reasons  ot  health,  or  who  are 
engaged  on  war  work,  and  who  are  not  allowed  by  the  (lovernment 
on  that  account  to  enlist  in  the  Forces,  but  whose  training  in  this 
Corps  would  fit  them  to  take  part  in  the  defence  of  the  country 
in  the  event  of  a  raid  by  the  enemy,  or  any  other  emergency  ;  and 
would  also  fit  them  to  volunteer  as  trained  men  for  service  over- 
seas if  such  a  necessity  arose  at  a  later  period  in  the  war.  Good 
men  are  acceptable  whether  members  ot  the  Engineering  Institu- 
tions or  not. 

Orders  for  week  commencing  November  22nd,  1915,  by  Colonel 
C.  B.  Clay,  V.D.,  Commanding  :— 

Drills,  5.25  to  7.25  ;  7.25  to  8.26  p.m. 
Safurdiii/,  Xoveinber  20th. — Uniform  Parade,  3  p.m. 
Monday,  'Sovembei  22nd.— Sections  1  and  2, Technical;  Sections 
3  and  4,  Squad,  Signalling  Section  and  R8cruite. 

Tuesday,  November  23rd. — School  of  Arms  with  Architects' 
Corps,  (i  to  8  p.m. 

Thursday,  November  25th.— Sections  1  and  2  and  Signalling 
Section,  Shooting. 

Friday,  November  26th. — Sections  3  and  4,  Technical  ;  Sections 
I  and  2,  Squad,  Signalling  Section  and  Recruits. 

Sections  for  Technical  Parade  at  Headquarters,  London  Elec- 
trical Engineers,  46,  Regency  Street. 

Sections  for  Shooting  Parade  at  the  Miniature  Range. 
Unless  otherwise  ordered,  all  Parades  at  Chester  House. 
The  opening  meeting  of  the  new  Headquarters  will  be  held  on 
Wednesday,  December  let,  6.30  p.m.     All  members  should  make  a 
special  point  of  attending  in  uniform. 

B.  G.  Flemisg, 
Acting  Adjutant  and  Cmipany  Commander. 

3bd  Batt.  (Old  Bots)  Centbal  London  Regiment  (Voldn- 
TBEBS). — Battalion  Orders  by  Colonel  S.  G.  Grant  (Officer  Com- 
manding), Thursday,  November  18th,  1915  : — 

Week-end  J'a;-a(?<'.<.— Saturday.— The  Battalion  will  parade  at 
Baker  Street  Station  at  2.30  p.m.,  and  proceed  by  train  to  Willf  slen 
Green  Station,  where  they  will  alight.  North  London  and  Black- 
heath  Platoons,  under  the  command  of  Mr.  Marples.  will  proceed 
to  Hendon  under  special  instructions  issued  to  that  officer.  A,  B,  C 
and  D  Companies,  under  the  command  of  Mr.  King,  will  march  vi;i 
road  south  of  Metropolitan  Railway  to  Neasden,  and  thence  to 
bridge  over  Brent  stream  on  Kingsbury  Lane. 

Sergt.-Mbjor's  Parade.  Handling  ot  Arms,  5.30  to  6.30  p.m.,  at 
Wembley  Camp. 

Sunday. — The  Bittalion  will  parade  at  Liverpool  Street  Station 
at  8.55  a.m.  and  proceed  by  train  for  Entrenching,  returning  to 
London  about  6  p.m. 

The  Quartermaster  will  make  the  necessary  arrangements  for 
Lunch. 

In.ttnietiiiti  Class.— The  Instruction  Class  which  is  being  held 
for  members  of  the  Corps  takes  place  at  the  Yeomanry  Hall, 
Henry  Street,  on  Mondays  and  Fridays,  at  5.30  p.m.,  and  not  as 
previously  arranged. 

Muslctry. — Saturday  next,  the  30th  inst.,  there  will  be  shooting 
at  both  Acton  and  Bisley  Ranges,  as  usual.  Members  proceeding 
to  Acton  must  parade  there  at  2  p.m.  punctually.  Those  shooting 
at  Bisley  must  report  themselves  to  Sergeant  Cotter  at  the  barrier 
of  No.  9  Platform,  Waterloo  Station,  at  12.45  p.m. 

Tuesday,  November  23rd. — Shooting  at  Acton,  as  usual,  at 
2  pm. 

A.  G.  JoiNEB,   Major  and  Adjutant,  O.B.C. 

Iien:al. — Pembroke    U.D.C.  r.  The   Diesel  Engi.ne 

Co  —In  the  King's  Bench  Division  of  the  Irish  High  Court.  Mr. 
Justice  Kenny  gave  liberty  to  the  Pembroke  (Co.  Dublin)  Urban 
Counoil  to  serve  out  of  the  jurisdiction  a  writ  of  summons  agaiDst 
the  Diesel  Engine  Co.,  claiming  damages  for  breach  of  contract 
in  the  erection  for  £2,977  of  an  engine  for  generating  electric 
current,  together  with  all  accessories,  including  cable  connections 
and  switchboard  alterations.  Plaintiffs  alleged  that  the  engine 
was  defective  in  design  and  construction.  The  company  was 
stated  to  be  in  voluntary  liquidation,  with  Sir  W.  B.  Peat  as 
liquidator,  upon  whom  servics  was  directed  to  be  made. 

Electric  Power  Stations  to  be  "  Con  (rolled  "'  Estab- 

llsbmentS  ?— In  the  House  of  Commons,  on  Wednesday,  a  member 
asked  whether  the  Minister  of  Munitions  intended  asking  Parlia- 
ment for  powers  to  make  electric  power  stations  controlled  estab- 
lishments, on  the  ground  that  they  were  essential  to  munitions 
work.  In  reply,  it  was  stated  that  the  matter  would  be  dealt  with 
in  a  Bill  shortly  to  be  placed  before  Parliament. 
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America    and    Evjtort   Trade.  —  A   Renter  dispatch 

from  Wa-'hiaeton  state*  a  canvass  of  American  manufacturers, 
producers,  exportefs,  and  others  interested  in  the  foreiern  trade 
has  been  undertaken  by  the  Federal  Trade  Commission  in 
an  eiT  irt  to  spcure  a  "broad  referendum  on  the  advisability 
of  export  combinatiins."  It  is  announced  that  afrents  will 
be  sent  abroad  to  study  conditions  on  the  spot.  The  Commission 
will  also  receive  assistance  from  the  Department  of  State  through 
United  Spates  Consuls,  and  frnm  the  Department  of  Commerce 
throug-h  the  Commercial  Attaches. 

The  Iluffhes  Induction  Balance.— We  have  already 

mentioned  tne  use  of  the  Hughes  induction  balance  in  military 
hospitals  for  localising  metallic  projectiles  ;  hitherto  this  applica- 
tion has  been  confined  to  the  exterior  of  the  body.  M.  A. 
de  la  Baume  Pluvinel  has  carried  it  a  step  further  by  mounting  a 
tiny  coil  on  the  tip  of  the  surgeon's  finger,  so  that  in  exploring 
the  interior  of  a  wound  the  user  is  guided  by  the  sound  towards 
the  foreign  object,  and  is  thus  enabled  to  find  the  best  direction 
in  which  to  cut  down  upon  it. 

Appointments  Vacant. — Generating  engineers  (£3), 
assistants  (£2),  for  the  Hackney  B.C.  electricity  department  ; 
8t.ation  fuperin'endeut  (£1.")0)  for  the  Walthamstow  T'.D.C.  elec- 
tiiity  defattmeat.  Particulars  are  given  in  our  advertisement 
pages  to-day. 


OUR    PERSONAL    COLUMN. 

The  Editors  invite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  i?idustry 
also  electric  tranwiy  and  railway  officials,  to  Tu>ep  readers  of  the 
Blectbical  S.&YlE'W  posted  as  to  their  movements. 


Central  Station  Officials. — Swinton  and  Pendlebury 
U.D.C.  has  consent-ed  to  Mr.  H.  C.  Busbridge,  electiical  engi- 
neer, joining  the  Forces  on  terms  granted  to  other  employes 
who  have  enlisted. 

Mr.  H.  A.  B.4REACL0DGH,  generating  engineer  at  the  Hackney 
B.C.  electi'icity  works,  has  resigned  his  appointment. 

General. — Mr.  Wm.  T.  Taylor,  of  Burnley,  who,  as 

our  readers  know,  has  been  for  some  yeare  connected  with 
Mexican  and  South  American  hydro-electric  schemes,  has  been 
gazetted  captain  in  the  Loyal  North  Lancashire  Regiment,  a 
military  engineering  imit. 

The  king  has  granted  to  Prof.  P.  P.  Purvis,  of  the  College 
of  Engineering  of  the  Tokio  Imperial  LTniversity,  licence  and 
authoritj'  to  wear  the  Insignia  of  the  Third  Class  of  the  Order 
of  the  Sacred  Ti-easure  conferred  upon  him  by  the  Emperor 
of  Japan  in  recognition  of  valuable  services  rendered  by  him. 
Alderman  G.  J.  Allen,  J. P.,  has  been  re-elected  chairman 
of  the,  Croydon  Corporation  Tramways  Committee  for  1915-16, 
and  Councillor  A.  A.  Thomson'  has  been  elected  vice-chairman. 
Alderman  G.  H.  Robinson  has  been  elected  chairman  of  the 
Bradford  City  Council  Electricity  Committee,  and  Councillor 
J.  Haley  vice-chairman. 

Councillor  Hugh  Lupton  has  been  appointed  chairman  of 
the  Electricity  Committee  of  the  Leeds  Corporation,  and  Alder-" 
man  R.  A.  Smithson  has  been  appointed  chairman  of  the 
Tramway  Committee,  with  Alderman  H.  Brown  vice-chair- 
man. 

Councillor  Cyril  M.  Vincent,  the  new  Mayor  of  Oxford, 
was  chairman  of  the  Ti'amways  Committee  when  the  question 
of  adopting  an  electrical  system  of  traction  was  first  considered 
by  the  Council. 

Alderman  G.   Weeks,  of  Messrs.   G.  Weeks  &  Sons,  elec- 
tricians, has  been  appointed  Deputy-Mayor  of  Bromley  (Kent). 
The  Binningham    City    Council    have    re-elected   Alderman 
Jephcott  chairman  of  the  Electricity  Supply  Committee. 

Mr.  J.  W.  Lawton  has  been  elected  chairman  of  the  Hud- 
dersfield  Town  Council  Electricity  Committee,  with  .Mderman 
Marsland  vice<'hairman ;  and  Aldennan  Aston  chairman  and 
Mr.  E.  H.  Sellers  vice-chairman  of  the  Tramway  Committee. 
Cfinncillor  W.  J.  Stapleton  has  been  elected  chairman  and 
Conncillor  IT,  A.  Manger  vice-chairman  of  the  Electricity 
Coiiiiiiittee  of  the  Hackney  B.C.  for  the  ensuing  year. 

.Alderman  Bowes  and  Alderman  Dr.  Chapman  have  been 
re-elected  chairman  and  deputy-chairman  refiiiectivelv  of  the 
Manchester  Tramways  Committee;  and  Councillor  Dagnall 
and  Alderman  Walker  have,  been  elected  chairman  and 
deputy-<;hairman  of  the   Electricity   Committee. 

A  number  of  municipal  bmlies  in  Lanca.shiro  have  elected 
tlieir  committee  chairmen  for  the  ensuing  year.  The  follow- 
ing are  among  the  appointments  :—ll'i(7fin.—EIe<-trir  Light 
Committee:  Aid.  .T.  T.  Grimsii^w,  chairman;  Aid.  A.  TIlonAM, 
vice-chairman.  Tramways  Committee  i  Aid.  U.  T.  Flrtciter, 
chairman ;  and  Coun.  .T.  Walkpen.  vice-chairman.  Arrring- 
tnn. — Electricity  and  Tramways  Committee  :  Aid.  IIloilAM, 
chairman,  and  Coun.  Mohney  vice-chairman.  /io//o».— Elec- 
tricity Committee:  Aid.  Lonoworth  ch.iirman,  and  Conn. 
Cooper  vice-chairman.  Tramways:  Aid.  Miles  chairman,  and 
Coun.  P.  Htoron  vice-chairman.  IInnJi»(i(hn. — Tramways  and 
Klectricitv  C-ommittee :  Coun.  WAnniNOTON  chairman,  and 
Coun.  Haworth  vice-chairman.  n»rnJf|/.— Electricity  Com- 
mittee: Aid.  Grey  chainnan.  and  Coun.  T.  W.  ITaroreaves 
vice-chairman.  Tramways  Committee;  Coun.  E.  Heap  chair- 
man, and  Coun.  Irving  vice-chairman. 
Coun.    W.   M.  WioniNB,  chairman  of   the   Middleton    Elec- 


tricity Committee,  was  l.iat  week  re-elected  Mayor  of  the 
Borough  and  elevated  to  the  aldermanic  bench. 

Roll   of   Honour. — Private   H.^rold  Hornbrook,  of 

the  6th  Battalion  Manchester  Regiment,  who  was  previously 
rejMrted  misssing,  and  is  now  officially  reported  killed  in 
action  at  the  Dardanelles,  was  21  years  of  age,  and  prior  to 
the  outbreak  of  war  was  in  the  employ  of  Messrs.  Eckstein, 
Heap  &  Co.,  Ltd.,  of  Salford. 

Captain  P.  M.  Moon,  4th  Black  Watch,  has  been  wounded. 
He  left  for  the  Front  about  five  weeks  ago.  Prior  to  the  war 
he  was  in  the  seiwice  of  Messrs.  Balfour,  Beattie  &  Co.,  Lon- 
don, as  an  engineer. 

Corporal  Jas.  Jones,  of  the  2nd  Worcestershire  Regiment, 
who  is  officially  reported  missing  in  France,  was  prior  to  the 
war  engaged  with  the  Kiddenninster  Electric  Light  Co. 

Sapper  J.  E.  Hughes,  one  of  the  victims  in  the  sinking  by 
collision  off  the  Dardanelles  of  H.M.S.  Hythe,  was  before 
enlistment  in  the  3rd  Kent  Field  Co.,  Royal  Engineers,  on 
the  staff  of  the  Corporation  electricity  works  at  Tunbridge 
Wells. 

Gunner  W.  A.  Billingham,  of  the  Royal  Field  Artillery, 
lately  with  the  British  Thomson-Houston  Co.,  Ltd.,  of  Rugby, 
is  unofficially  reported  to  have  been  killed  in  action  on  October 
21st.  He  was  22  years  of  age,  and  joined  his  regiment  soon 
after  the  outbreak  of  war. 

Private  Robert  Alfred  Sullivan,  of  the  10th  Battalion 
Royal  Fusiliers  (City  of  London  Regiment),  who  has  been 
killed  by  shell  fire  in  France  whilst  endeavouring  to  save  the 
life  of  a  comrade,  was  formerly  engaged  at  Charlton  with 
Messrs.  Johnson  &  Phillips,  Ltd..  and  was  latet  an  electrician 
with  the  City  &  South  London  Railway  Co. 

The  D.S.O".  has  been  conferred  upon  Major  B.  I.  Rolling, 
R.E,,  for  services  rendered  in  Gallipoli.  Major  Rolling,  who 
at  the  commencement  of  the  war  was  a  lieutenant,  is  the 
Igranic  Electric  Co.'s  Glasgow  manager,  but  since  the  war 
began  his  place  at  Glasgow  has  been  filled  by  Mr.  J.  H. 
Enion,  of  the  firm's  London  office. 

Private  BoDLT,  of  the  Grenadier  Guards,  and  formerly  with 
Messrs.  Siemens,  of  Stafford,  has  been  killed  in  action. 

Sapper  Geo.  Filewood,  of  the  3rd  Kent  Field  Company, 
Royal  Engineers,  reixirted  lost  by  the  sinking  off  the  Darda- 
nelles of  H.M.S.  Hythe,  had  been  trained  as  an  electrical 
engineer  with  Messrs.  G.  A.  Cross,  Ltd.,  of  Tunbridge  Wells. 

Obituary. — Mr.  C.  E.  Moore. — The  death  has  taken 
place  of  Mr.  Chas.  Edward  Moore,  for  20  years  in  business  as 
an  electrician  in  Silver  Street,  Doncaster.  He  was  45  years 
of  age. 

Mr.  H.  Barnes. — The  death  occurred  on  November  9th,  at 
the  Middlesex  Hospital,  London,  where  he  had  been  under 
treatment  for  some  time,  of  Mr.  Harry  Barnes,  electrician, 
Chatham.  Deceased,  who  was  44  years  of  age,  had  been  in 
business  in  High  Street  for  a  number  of  years. 

Mr.  W.  B.  Kingsford.  chairman  of  the  West  India  and 
Panama  Telegraph  Co.,  Ltd.,  passed  away  on  Tuesday,  aged 
74  years. 

Will.— Lieut.  T.  L.  B.ainbridge,  of  Eshott  Hall, 
Felton,  described  as  an  electrical  engineer  in  the  firm  of 
Swan,  Hunter  &  Wigham-Richardson,  who  was  killed  in 
April  last,  left  £.32,443. 


NEW    COMPANIES    REGISTERED. 


W.   Sanders  and  Co.   (1915),  Ltd.  (142,057).— This  com- 

p.Tny  was  rcgiste  ed  on  November  5th,  wilh  a  capital  of  ;£^2,000  in  £1  shares, 
tu  lake  over  the  business  of  an  slectrician,  metal  worker,  mechanical  engineer, 
;iml  manufacturer  c.irried  on  bv  L.  G.  Russell,  at  7,  Oxford  Street,  Digbeth, 
Hirmin(Jham,  The  subscribers  (with  one  share  each)  are  :  L.  G.  Russell,  The 
Cottafie,  Gravelly  Hill  North,  Birmingham,  brassfounder ;  Mrs.  L.  Russell, 
The  Cott.ige,  Gravelly  Hill  North,  Biimingham;  \V.  S.inders,  35,  Lyndon 
Road.  Ollon,  Warwick,  engineer;  A.  E.  Skidmore.  6.i.  Nrwhall  Street,  Bir- 
mingham, chartered  accountant:  G.  P.  Locker.  71.  Temple  Row,  nirminghnm. 
solicitor.  I*rivatc  company.  The  number  of  directors  is  not  to  be  less  than 
two  or  more  than  five;  the  first  are  L.  G.  Russell  (permanent  director  and 
ihairman).  l-ucv  Russell,  and  W.  Sanders.  Secretary  :  Lucy  Russell.  Regis- 
tered office  :   7,  O.xford  Street,   Digbeth,  Birmingham. 


OFFICIAL  RETURNS  OF  ELECTRICAL 
COMPANIES. 


Hexham  and  District  Llectric  Supply  Co..  Ltd.— Capital, 

/;;iO,Onf)  in  £«  shares.  Return  Jnled  .M.nv  17lh,  1915.  1,521  shares  taken  up; 
;t.'7.fi05  paid.     Morlgages  and  charges  :  .i;7.350, 

HydrO'Electric   Power  and    Public   Services    Trust,    Ltd. 

(121. MIR). -Capital.  jC.hlM.im  in  jC-!'  shares.  Return  dated  December  Slsl, 
1!I14  (filed  Novrmlier  ,1rd,  1916).  Seven  shares  taken  up;  nothing  called  up. 
Mi.rlgages   and  charges  :    Nil. 

L.  J.  Healing  and  Co..  Ltd.  (97,1.37).— Capital,  ,£100,000 

li  /.lO  shares  (5,000  pre!.  »nd  S.flOO  detd.).  Return  dated  Orloher  "lllh.  I»1». 
l.:«H  nrel.  and  5.000  defd.  shares  takei  up;  /JIO  per  share  called  up  on  1.301; 
jCtsMo  paid;    /;60,000    considered   «■   paid    on   6,000   shares.     Mortgages   ami 

charges:    Ml. 

Manaos    Tramwavs    and    Ll^hi    Co..    Ltd.     (10l,a<«l).— 

fnpllal.  i::m.nnCl  in  ;tl  sl'-^res.  K.liirn  daled  September  14th,  1916.  All 
shares  taken  up;  /JlOO  paid.  ^ 200  nofl  ,nn<i.lr,e,l  .,,  paid.  MorlgagM  «ml 
charge.  :    ;fj!t3.ll00. 
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Marconi  International  Marine  Communication  Co.,  Ltd. 

r65.759).-Capi.al.  ;6350.0<W  in  ;C.l  sh..r,.s.  R.-turn  d.iUd  July  2Ul.  1915. 
306  084  shares  taken  up;  /^201,084  paid;  ^'103,000  considered  as  paid.  Mort- 
gages  and    charges:  ^miSSO. 

Fredk.  Jones  and  Co.,  Ltd.  (110,247).— Canital,  JE15,000 

in  £1  shares  Return  dated  September  17th.  1915.  All  shares  taken  up;  jil 
paid!  ^"U.993  considered   as  paid.     Mortgages  and  charges  :  Nil. 

London  Electrical  Tradin(»  Co.,  Ltd.— Issu«  on  Novenilicr 

8th,  1915.  of  ;t;6')0  '''■''S..  part  of  a  scries  of  which  p.irticulars  have  already 
been  filed. 

Electric   and    General    Investment   Co.,    Ltd.    (31,506).— 

Capital,  ^-301,500  in  20,000  ord.  shares  of  £i  each,  40,000  defd.  shares  „f  Is. 
each  .tnd  19,900  prrf.  sharra  of  £;5  each.  Return  dated  August  10th,  191.-;. 
All  shares  taken  up;  £1  per  sliar.-  called  up  on  the  ord  ,  Is.  per  share  on 
Vhc  defd.:  and  £5  pe7  share  on  the  prcf. ;  £Vil.hm  pa.d.  Mortgages  and 
charges  :  ;£;27,813   10s. 

Llangollen  and  District  Electric  Light  and  Power  Co.,  Ltd. 

i75  384).-Capital,  ;6'6.000  in  3,500  ord.  and  2,500  pref.  shares  of  .^1  each. 
Remrn  da.ed%epten.ber  21st,  1915.  2,114  sh.ares  taken  up;  ^£2,110  los.  pa.d; 
leaving  £3  5s.    in   arrears.     Mortgages   and  charges  :  /,2,800. 

Electro=Mechanical    Brake    Co.,    Ltd.    (98,276) .—Capital, 

/;30,000  in  2,500  prcf.  and  27,500  ord.  shares  of  ^1  each.  Return  dated 
tugust  12th,  1915.  987  pref.  and  17,317  ord.  shares  takeri  upj  £1  per  share 
ca"fed  up  on  987  pret.  and  11,282  ord.;  i;i2,2G9  paid;  ^C,033  considered  as 
paid  on   6,035  ord.      Mortgages  and   charges  :   ;£7,500. 

Edmundson's    Electricity    Corporation,    Ltd.    (52,013).- 

Capital,   £;640,00O  in  80,000  ord.  shares   of    £3  each,    40,000  ■jum.    pref.  shares 

tfu:ti^s'  l^;^ar:r?rn  -;[j^[^r^^^:  |S 

cum,  pref.,  and  40,000  non^cum.  pref.;  ;£39,600  considered  as  paid  on  13,200 
ord, '    Mortgages  and  charges  :   ;{;467,683. 

Brimsdown  Lamp  Works,  Ltd.  (101,306).— Capital,  ^5,000 

in  6s  shares  Return  dated  September  29.h,  1915.  12,580  shares  taken  up; 
2855- 10s' paid  on  4.292,  leaving  ^C'^l?  ^Oj.'"-"^-'''  ^'^•"'^  "-''"ed  as 
paid  on  8,288.      Mortgages  and  charges  ;   ;fc40,000. 

Evershed  and  Vignoles,   Ltd.   (43,206). -Capital,  ^30,000 

in  £V>  shares.  Return  dated  ]ulv  9th,  1915.  All  shares  taken  up;  £30fi0li 
paid.     Mortgages   and  charges  :   ^US.OOO. 

Henley's  (South  Africa)  Telegraph  Works,  Ltd.  ("7,781). 

—Capital  £'>m  in  £1  shares.  Return  dated  September  10th,  1915.  All 
shares    t.i'ken    up;    £;2,000  paid.      Mortgages  and  charges:   Nil. 

Cryselco,    Ltd.   (.58,213) .-Capital,   .£15  000  in  ,£1   shares. 

Return  dated 'July  8th  (filed  August  5th),  1915.  Al  shares  taken  "p;  £10,00, 
paid;  £*.m3  considered  as  pa.d.     Mortgages  and   chaiges  :   j£,8,800. 

Lancashire  Electrical  Engineering  Co.,   Ltd.   (56.992)  - 

Canital  /"'i  000  in  /'I  shares.  Return  dated  June  2oth  filed  July  .ilst),  iai.>. 
f,8?9  shaS  ."ken  fp;  iJSO  paid;  £l.m  considered  as  paid.  Mortgages  and 
charges  :    Nil. 

Lancashire    Power    Construction    Co..    Ltd.    (77,202)  .— 

Capital,  £300,000  in  £10  shares  (18,000  '-^  '?,'?''„  V''"%ar?s  'taken  up 
dated  June  24th,  1915.  18,000  "A"  and  n,8J(j  B  shares  taken  up, 
£283,360  paid;  £15,000  considered  as  paid.     Mortgages  and  charges:  £300,000- 

International   Dowsing    Electric  Heating  and  Appliances 

r«  I  ,H  (M  fill! -Caoital  £20,000  in  £1  shares.  Return  dated  December 
31sV  1914  '(Wed  Augu^Tt  1  th^l915).  lS,to7  shares  taken  up;  nothing  called 
up  in   7  shires ;  £18,100  considered   as  paid.     Mortgages   and  charges  :   N.I. 

Salford  Electrical  Instruments,   Ltd.    (112,599).— Capital, 

/-"OOOO  in  10  000  pref.  and  10,000  ord.  shares  of  i^l /^ch  Re""^"  .^^"^ 
re;teTber29th,T915.  All  shares  taken  up;  £10,000  paid;  £10,000  cons.dered 
as  paid.     Mortgages  and   charges:   N.l. 

W.    R.    Sykes    Interlocking    Signal    Co.,    Ltd.— Capital, 

/-itnrwvi   -.r.  fn 'inn   "  \"  and  12.500   "1?"  shares  of   10s.    each.     Return  dated 
^  ,„'^  l^^h     1915      ^"97    ■■  -V  "   .and    12,500  "  B  "    shares   taken   up;   3s.    9d. 
?eV°h  re'ckiw'up  o;'i2.297    -A";   £7,936  18s.  9d     paid,  including  £.6  5s. 
H  advance  of  calls ;  £6.250  (10s.  per  share)  cons.dered  as  pa.d  on  12,o00      B 
shares,    and    £10,574    5s.    (5s.    per    share)    on    42,297    '   A.  Mortgages    ana 

ctiarge's:  £13,000. 

Carville  Site  and  Power  Co.,  Ltd.— Issue  on  October  29th, 

1915,  of  £10,000  debs.,  part  of  a  series  of  which  particulars  have  already 
been  filed.  .         -,    ,  i    .      i 

Maxim  Lamp  Works,   Ltd.    (108,013),— Debenture  dated 

-n?o-|V,  '^J^  -nrfu£^'  -IS-g- nSir-^^^t  -^Sl^l 
Imperial   United   Lamp    Co.,    Ltd. 

MalfliJa   Flectricitv    Co.,   Ltd.   (48,076).— Capital,   J57,000 

in  Tm^fa.st^"oi%  eac'lt-'and  7,0«J  defd,  scares  of  £1  each.  Retur^ 
dated  September  24.h,  1915.  All  sh.ares  taken  up  £50,000  pa.d,  £7,000 
considered   as    paid.      Mortgages   and    charges:   £94,131. 


CITY    NOTES, 


earned  in  South  .Vfrica  on  the  year's  operations  was  £86,332, 
against  £81,794  in  WIH-U,  an  increase  of  £4,538.  In  airiviug 
at  the  satisfactory  result  shown  in  the  balance  sheet  they  had 
had  to  contend  against  a  considerable  increase  in  certain  items 
of  expenditure,  entirely  due  to  causes  created  by  the  war. 
For  instance,  allowances  ha<l  been  made  to  employes  who  had 
enlisted  and  gone  on  active  service;  a  war  Umus  had  been 
granted  to  the  remaining  employil'S,  and  all  supplies,  owing 
to  the  rise  in  prices,  had  cost  more,  and  it  had  only  been 
by  the  exercise  of  the  most  rigid  economy  in  every  direction 
that  the  satisfactory  results  shown  in  the  accounts  had  been 
achieved.  It  was  unwise  in  times  like  these  to  prophesy  about 
tho  future. of  the  undertaking;  ditViculties  must  be  dealt  with 
as  they  arose,  and  it  was  perhaps  quite  unnecessary  to  antici- 
pate any  falling  off  in  their  protits.  At  present  the  com- 
mercial and  agricultural  outlook  in  South  Africa  was  very 
bright,  but  it  was  impossible  to  tell  what  the  aftci-math  of 
the  war  might  bring  forth.  Expenditure  was  undoubtedly 
further  on  the  up-grade;  on  the  other  hand,  any  iiiarked 
increase  in  the  traffics  was  not  probable  under  prevailing  con- 
ditions. Although  he  thought  they  would  be  able  U)  main- 
tain the  present  dividend,  further  increases  wore  problematical. 
Of  course,  they  never  knew  what  might  happen,  but  for 
himself  he  took  a  very  rosy  view  of  the  position  at  the  Cape. 
Mr.  W.  B,  Rommel  seconded  the  motion,  which  was  carried 
unanimously.  ^^^ 

West  India  &  Panama  Telegraph  Co.,  Ltd. 

Sir  a.  F.  Kino  presided,  in  the  absence  of  Mr.  Kingsford 
through  iUness,  on  November  10th,  at  Winchester  House, 
E.G.,  over  the  annual  meeting.  He  said  that  in  addressing 
them  at  the  meeting  in  May,  the  Chairman  referred  to  the 
unusual  conditions  under  which  they  were  obhged  by  forco 
of  circumstances  to  carry  on  their  enterprise,  and  mentioned 
that,  in  order  to  comply  with  the  requirements  of  the  Home 
and  Colonial  Governments,  it  had  been  necessary  to  keep  their 
stations  open  day  and  night,  instead  of  merely  during  the 
ordinarj'  business  hours  of  normal  times.  This  incurred  con- 
siderable outlay,  and  this  additional  outlay,  together  with 
the  increased  cost  of  the  more  than  usually  lengthy  bulletin 
news,  was  reiiected  in  the  accounts  presented.  Supplying  the 
Colonies  daily  with  a  free  bulletin  of  news  had  been  found 
by  them  at  all  times  to  be  a  burdensome  and  costly  operation. 
Nevertheless,  they  had  thought  it  right  to  give,  during  the 
war,  a  much  more  extensive  bulletin.  The  additional  expendi- 
ture' under  these  two  items  amounted  to  over  £7,000.  It 
would  be  observe<l,  however,  that,  as  a  partial  set-off  to  this 
extra  cost  of  woridng,  the  expenses  attending  the  maintenantje 
of  cables  were,  fortunately,  much  below  average.  He  said 
fortunately  because,  but  for  this  circmnstance,  the  half-year  s 
profits  would  have  been  considerably  less  than  the  balance  of 
^9  229  shown  in  the  revenue  account.  As  regarded  the  in- 
crease in  the  expenses  of  their  stations,  the  principal  item 
being  salaries,  wages  and  overtime,  nearly  the  whole  of  this 
increase  was  due  to  the  Government  requirements  to  which 
he  had  already  alluded.  \Yhcn  the  special  circumstances 
which  thev  were  now  rendering  to  the  Government  were  no 
longer  necessarv,  it  was  their  intention  to  apply  to  the 
authorities  for  such  refund  in  respect  of  the  overtime  as  they 
might  deem  reasonable.  The  increase  in  the  cost  of  renewal 
of  instruments  was  exceptional,  and  not  necessarily  of  a  recur- 
ring nature. 

Mr.  H.  W.  BiRKS  seconded.  .    -r  ^■ 

Mr  S  P  Adams  said  he  had  read  that  a  Marconi  station 
had  been  established  at  St.  Lucia,  and  he  would  like  to  know 
if  it  was  in  connection  with  the  company  or  opposed  to  them, 
and  if  it  would  affect  their  income. 

The  Chairman  said,  so  far  as  he  understood,  the  work  ot 
the  wireless  station  would  not  interfere  with  the  work  of 
the  company  in  any  way.      .   ,         ,       ,  ,,  ,       , 

The  motion  was  then  carried,  and  subsequently  a  vote  ot 
thanks  was  accorded  the  board  and  the  etaff. 


Cape  Electric  Tramways,   Ltd. 

TuE  annual  meeting  was  held  on  November  10th  at  the  offices, 
London  Wall  Buildings,  E.G.  Mr.  LuDWlo  Bbeitmeyer  who 
presided,  said  that  their  financial  year  began  on  July  Ist  last 
year,  so  that  practically  during  the  whole  of  the  period 
covered  by  the  accounts  the  war  had  been  proceeding  in 
Europe  and  other  parts  of  the  worid.  South  Africa  had  not 
escaped  either,  but  had  been  more  fortunate  inasmuch  as  the 
rebellion  was  soon  suppressed,  and  the  expedition  for  the  con- 
quest of  German  South-West  Africa  was  brought  to  a  speedy 
and  victorious  conclusion  Both  these  two  signal  successes 
had  quickly  restored  public  confidence,  and  the  operations  of 
the  company  during  the  year  were  not  aft'ected  as  a  whole  in 
an  adverse  manner.  On  the  contrary,  the  tramways  had 
maintained  the  same  ratio  of  their  steady  progress  expenenced 
since  the  last  four  or  five  years,  and  had  carried  21,680,070 
passengers,  earning  £206,123,  as  against  20,886,146  passengers, 
earning  £200,409,  in  the  preceding  year,  an  increase  of 
793,924  passengers,   and  £5,714  in  receipts.     The  net  profit 


Western  Telegraph  Co.,  Ltd. 

Sir  J.  Wolfe  Barry,  K.C.B.,  the  chairman,  presided,  on 
November  10th,  over  the  annual  meeting,  held  at  Lleetni 
House  E  C.  He  said  that  the  message  receipts  afforded  an 
additional  revenue  of  neariy  £74,000  for  the  period  under 
review,  which  included  eleven  months  of  war,  with  its  result- 
ant stoppage,  in  the  case  of  the  company,  of  telegraphic  traffic 
with  Belgium,  Germany,  and  Austria.  The  closing  of  these 
sources  of  revenue  had,  however,  so  far  been  compensated  by 
increased  earnings  due  to  the  obligatory  use  of  plain  language 
enforced  by  the  several  Governments  under  whom  tbey 
worked.  These  restrictions  were  latterly  modified,  permission 
having  been  given  in  the  early  part  of  this  year  for  the  us« 
of  certain  well-known  cotles  with  South  American  countries, 
which  had  been  much  appreciated  by  the  telegraphing  public. 
Congestion  of  hues  beyond  the  company's  system  necessitated 
the  suspension  on  August  5th  last  year  of  deferred  and 
"week-end"  telegrams.  The  former  were  re-introduced  on 
October  1st,  1914,  and  advantage  was  quickly  taken  ot  the 
restoration  of  this  facility.  No  damage  to  the  company  s  cables 
had  been  experienced  in  consequence  of  the  war.  The  sections 
in  North  Brazilian  waters  were  interrupted  by  normal  circum- 
etancea  for  four  months,  and  owing  to  the  exceptional  con- 
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ditious  fhea  and  there  prevailing  their  cable-repairing  .steamer 
was   unable    to    attempt  their  restoration   until    March   last. 
Communication  during   the  interruption  was,  however,  main- 
tained with  the  Northern   States  of  Brazil    by  the   Brazihau 
(jovernment  landhnes.    The  general  expenses   showed   a  de- 
rrease  of  nearly  £9,000,  principally  due  t^-j   three  causes,   the 
tirst  being  the  occupation  of  their  own  offices  and  staff  quarters 
iit  Buenos  Aires  and  Montevideo,  thus  effecting  a  considerable 
saving  under  the  read  of  rent.    'ITie  second  was  their  inability, 
owing  to  the  war,  to  obtain  the  usual  annual  supply  of  forms 
and  stationery  until  aft-er  the  close  of  the  hnancial  year.    The 
third  cau.se  w^as  the  fall  in  the  value  of  the  Brazihan  milreis, 
which  aflected  all   their  payments  in    that    currency.    There 
was  also  the  very  considerable  decrease  of  over  £40,000  in  the 
cost  of   the  maintenance  of   the   cables,   but  income-tax  was 
higher  by  close  on  £1.5.000.    He  felt  sure  that  the  shareholders 
would  endorse  the  action  of  ihe  directoi-s  in  sub.scribing  to  the 
war  relief  funds.    The  balance  carried  forward  w-as  consider- 
ably  larger   than  usual,   but  their  message   revenue   for  the 
current  year  since  July  1st  last,   showed  a  decrease  of  over 
£25,000,  and    it  was   not   yet  known  whether  and  to    what 
extent  the  prop<ised  taxation  of  profits  would  affect  the  com- 
pany.   He  might  mention  that  very  great  difficulty  had  been 
experienced  in  restraining  the  younger  members  amongst  their 
technically   trained  staff  from  joining   the   fighting   forces  of 
the  Empire,  but  they  had,  with  few  exceptions,  accepted  the 
ruling  of  the  .'Vrmy  Council  that  they  were  best  serving  their 
country,  being  sisecially  trained  men,  with  technical  knowledge 
and  experience,  in  remaining  at  their  posts  and  canying  on 
the  work    of  State    and   commercial   telegranhic  communica- 
tions.    A  letter  was  recently   received  from"  the   War   Office 
stating  that  the  Council  fully  realised  the  importance  of  the 
work  on  which  the  employes  of  the  company  were  engaged, 
and  appreciated  the  efforts  which  were  being  made  hy  them 
in  the  present  emergency.    The  Council  w^ished   the  staff  to 
know  that  it  was  fully  recognised  that  they,  in  carrying  out 
their  important  duties  promptly   and   efficieutlj-,   weie  doing 
their_  duty  for  their  King  and"  country  equally  with  those  who 
had  joined  the  Aimy  for  sernce  in  the  field. 

Sir  J.    Denisox-Penuer,    K.C.M.G.,    seconded   the   motion, 
which  was  carried  without  discuspion. 


Amazon  Telegraph  Co.,  Ltd. 

Mr.  Geo.  Keith  (chairman  and  managing  director)  presided 
over  the  annual  meeting,  on  Tuesday,  at  the  offices,  42,  Old 
Board  Street,  E.C.  He  .said  that  he  regretted  that  the  revenue 
of  the  business  fell  very  short  of  what  it  was  last  year,  and, 
notwithstanding  the  veiy  substantial  reduction  made  in  the 
maintenance  and  working  expenditure,  they  were  unable  to 
pay  any  dividend.  The  Amazon  rubber  trade,  upon  which 
their  business  mainly  depended,  continued  verv  dull  and 
depressed  during  the  year.  The  low  price  of  rubber  further 
restricted  its  collection,  and  there  was  a  decrease  in  the  year's 
crop  of  about  12  per  cent.,  which,  coming  after  the  falling  off 
of  the  year  before,  seriously  crippled  trade  generally  on  the 
.Amazon,  and  their  business  suffered  badly  in  consequence 
The  traffic  receipts  showed  a  decrease  of  £24,771,  due  to  the 
falling  off  of  the  traffic  transmitted  over  their  cables  and  to 
the  lower  exchange.  Interest  brought  in  £296  less,  and  the 
total  revenue,  including  the  sub,sidv  and  transfer  fees,  came 
<iut  at  £57,933,  or  £24.818  less  than  the  pre\-ious  vear.  On  the 
other  hand,  the  expenditure  showed  a  large  decrease,  which 
reflected  great  credit  on  Mr.  Xosworthy,  their  general 
manager,  and  the  staff,  who  exercised  every"  possible  economy 
m  the  working  and  maintenance  of  the  cables.  The  station  ex- 
penses had  been  reduced  by  £3,738,  due  to  the  lower  exchange 
and  other  re<luction8  in  the  various  charges.  The  expenses 
attending  maintenance  of  cable  .showed  the  largo  reduction  of 
£11,2.33,  due  to  less  cable  having  been  used  during  the  year  ' 
and  to  the  smaller  vessel,  Ramos,  having  done  the  cable  repairs 
m  the  place  of  the  larger  vessel,  Vihing.  which  was  laid  up 
practically  during  the,  wlwle  year.  The  other  charges  were 
x^ol'ooo  ^'*^?1** vf,'"  .'^^^  \'^'"^'^  working  expenses  amounted  to 
£.>l,9.i9,  or  £1,,221  less  than  they  were  last  year.  After  meet- 
ing the  working  expenses  and  providing  £22,888  for  the  year's 
.  r?.;,"'"  '"'^■'■'"•''t  nnfl  sinking  fund,  there  remained  n  balance 
'I  ±1U/,  making  the  amount  to  be  carried  forward  £5  947  as 
<v,mpa!v.,l  with  £5,840  brought  in  from  last  year's  accounts. 
Altogether,  ronmdenng  the  <ii.<:iH  through  which  Brazil  was 
pa-ssing  and  the  im'ren.s,^]  difficulty  in  getting  accounts  col- 
lected, he  thouglit  the  hgure.s  shown  in  the  balance  Sheet 
were  not  un,<«t.sfactoo-.  As  n-gar.led  the  present  venr.  busi- 
ne«.s   generally  on  the  Amazon  ,«till  continued   anvthinR  but 

h''^''*;  "V''  *'r^,n''"",  '""'"  '"T"^'''  "f  ii'iproveinent  while 
the  war  lasted,  'llie.  lower  oxch.nnge  value  of  the  rurrencv 
had  lat/.|y  been  helpmg  matters  somewhat  by  incrensing  enr- 
r-ncy  value  of  the  n.l.ber.  whilH  owing   to  Inck  of  emplov- 

'  ent  currency  wages  had  ho  far  not  risen,  but.  rather    fiiHrn 

I  liw  gain  in  the  currency  price  over  the  cost  of  production 
as  ncting  in  sortie  measure  »«  <omiiensation  for  the  exce-wivo 
;xtx)rt  rhitiPR  which  continued  to  hniulicnp  the  Amazon'  rubber 
imlustrv-  hi.H  over-taxiition  rIiouM  evidentlv  bo  largely  reduced 
If  no  abo|,«hed.  f„r  surely,  it  could  not  be  in  the  ir^i^^T^i 
i.in/il  to  pnrnlygp  itn  rubber  interests  by  over-taxation  llio 
•  '■.inomic  conditions  m  the  Anwizon  npr>i>nr.xl  to  be  gradunllv 
NMpn.v.ng  A  goori  ,l,.„l  of  eerenl  pinnting  w.-i^  being  done  . in. 
■iver.    ami    the   people   should    become  more  nnd    mot,.    Mf- 

'i|>portmg  nnri  Wm  dependent  on  irnporl<'d  supiilies.    The  hew 


<'rop,  \\hich  would  soon  be  couunc  down  river,  was  expected 
to  be  larger  than  last  year,  and  this  should  lead  to  increased 
activity  and   better  business  on   the  Amazon. 

Mr.  E.  B.  Ellice-Clahk  seconded  the  motion,  and  the  report 
Mas  earned  without  discussion. 


Drake  &  Gorham,  Ltd. 

Mr.  Bernard  Dr.ike  presided  at  the  annual  meeting,  held  at 
Westminster,  on  November  11th.    He  said  that  £811  had  been 
paid  out  of  profits  to  the  02  members  who  were  sen-ing  their 
country.     In  addition  to  this,  fees  had  been  paid  in  full  to 
two  directors,  one  of  whom,  Lieut.  Carver,  was  at  the  Darda- 
nelles.   Out  of  profits,  £1,194  was  provided  to  cover  deprecia- 
tion on  investments,  and  £5-35  for  income-tax,  as  against  £67 
last  year.    Economies  had  been  effected  in  several  directions 
without  which  a  loss  for  the  year  would  have  been  inevitabl,>" 
especially  m  view  of   the  disappointing  results  of  the  Man- 
chester office,   where  the  installation  profits  were  less  than  a 
third  of  those  for  the  previous  year.    Tlie  amount  of  work  in 
hand  at  the  close  of  the  year  was  largely  in  excess  of  the  i)re- 
vious  year  s  record,  and  included  some  imixutant  installation^ 
Amongst  these  might  be  mentioned  a  complete  generating  sta- 
tion  for  the  United  Alkali  Co.,  which   would   contain  three 
turbo-generatmg  sets,  each  of  1,000  kw.,  and  one  of  -^oO  kw 
<.r  a  total  of,  say   4,700  h.p.    This  plant  would  include  Babcock 
and     Wilcox    boilers.    Parsons    geared    turbines,    condensers, 
superheaters,    and  all  modern   improvements,    and   would    it 
was  hopecl    lead  to  further  work  of  the  same  class.     It  was 
to  be  used  tor  electrolytic  work  in  connection  with  urgent  war 
requiremente.     They  had  also  large  contracts  for  the  Cotton 
lowder   and   other   powder    companies,    in   connection    with 
which  they  had  made  a  .special  study  of  the  requirements,  for 
the  l«rd  ^Vandsworth  Institution,  and  the  new  buildings  of 
the  Horticultural  Society  at  Wisley.    Ten  camp.s  and  military 
hospitals  had  been,  or  were  being,  fitted  with  light  and  power 
as   weU  as   an  aeroplane   factory.     The  Queen's   Hotel    Bir- 
mingham, w-as  being  lit  for  the  L.    &   N.-W^   Railway',  and 
lighting  contracts  for  Messrs.   W.  G.   Armstrong,  Whitworth 
and  Co.,   Ltd.,    Lever   Bros..   Joseph  Crosfield   &    Sons,    and 
iopham,  Jones  &  Eailton,  as  well  as  a  lengthy  list  of  other  instal- 
lation contracts  were  carried  out  during  the  year.    The  whole- 
sale department  had  sustained  a  severe  ]<iss  iii  the  death  of  its 
capable  assistant  manager,  Mr.  F,  H.  Gooch,  who  was  killed 
at  \  ermelle  after  serving  for  eight  month.s  at  the  front  with 
.the  Cameron  Highlanders.    The  restriction  of  lightin-^  and  the 
absence  of  new  building  work  had  naturally  affected  the  results 
but,  in  spite  of  this,  the  net  profit  was  .slightly  above  that  of 
the  previous  year.     Attention  was  being  paid"  to  the  lightin" 
requirements  of  munition  and  other  factories  engaged  in  Gov- 
ernment  work.     Owing  to  the  shortage  of  carboni  caused  by 
the  war,  there  had  been  a  large  demand  for  half-watt  lamps 
with   epeciaUy-designed    fittings  to  replace   arc  lamiis      Thev 
had  manufactured  complete  switchboards  for  H.M    Office  of 
Works,   to  be  u.sed  at  ^Yindsor  Castle,  the  Houses  of  Parlia- 
ment, and  elsew^here;  also  for  corporations,  power  companies 
and  othens.    The  shortage  of  capable  labour  had  caused  con^ 
sidenable  mconyenience  in   the  works.     The   u.se  of  commer- 
ci.ll   lorries  and  delivery  vans  propelled  by  electric  aecurau- 
ators  had  been  extended  during  the  year,  and  vehicles  had 
been  supplied  to  the  Liverpool  Coriwration,  the  Corjioration  of 
Bury,  Su-  W    G.  Armstrong,  Whitworth  >^-  Co..  Ltd.,  Me.ssi-s 
(ireenall,   Whitley   &   Co.,   and   the  Blackpool  Industrial  Co-' 
operative  Society       Subject    to    their   acceptance  of  deferred 
liayment,  they  had  the  offer  of  several  cor|>oration  orders    Con- 
.sidering  the  fact  that  one  of  their  principal  departments,  viz,, 
that    connected    with    country-house    li-hting,    had    been    so 
seriously  affected  by  the  war,  he  thought  it  was  a  cause  for 
congratulation   that  they  had  been  able  to  adjust  themselves 
to  the  altered   conditions  and   to  show  a.  small  profit.     This 
had  bc^n  largely  due  to  the  ungnidging  loyalty  of  (he  office 
staff,  who  had  willingly  undertaken  the  wcu'k  of  absentees  by 
working  long  houre. 

Mr.  John  Forbrs  seconded  the  adoption  of  (he  report   and 
the  motion  w.is  adopted. 


Berlin  Electricity  Work.s  Co. 

As  the  whole  undertaking  in  the  German  capital  of  the  Ru'lin 
•.lectricity  Works  Co.  pa.ssed  into  the  (x^session  of  the  Citv 
(  ouucil  on  October  1st.  the  rep(u-t  of  the  dirwtors  for  the 
year  ended  with  June  .lOtli,  1915,  repre,s,.nts  the  final  state- 
ment which  will  be  made  in  as  far  as  the  IVrlin  works  and 
system  are  concerned,  the.  intervening  (liiee  months  ounino 
witliin  the  new  financial  year  under  the  fifsli  arrangements 
made  for  maintaining  the  activity  of  the  .•oinpany  in  other 
directions,  'J  ho  reiKut  stnfw  that  the  continued  existence  of 
the  company  was  a.ssured.  The  lesiilt.s  of  liquidation  accord- 
ing (o  the  existing  reserve  funds,  to  the  accmni.liiti„ii  of  which 
clcse  liiiiit.'4  h.nd  lieen  dnnvn  thmugh  the  participation  iu  the 
profits  by  (he  city,  would  not  have  nppioxiinatelv  conosminded 
tj.  the  quotations  for  the  shares,  althc^ugh  the.s^  had  b'vn  lii- 
liience.1  for  yoars  past  more  by  the  pros|wtiv,-  expiration  of 
I  lie  concession  than  by  (he  rtxx-ipts  from  the  sale  of  eUvtrical 
energy.  Jlioiigh  it  was  by  no  means  certain  a  year  ago  (hat 
he  onpital  invest<>d  in  the  Berlin  works  would  be  released 
he  company  was  able,  thanks  (o  its  intimate  relations  with" 
he  A.Ivt.  group,  (o  secure  ext<>n8ive  lignite,  coalfields  nt 
(iolpnand  Zsohoniewitz.  wlii<'h  were  held  al  ,u  .ti-i^..-;!)  with- 
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nut  the  payment  of  any  intemiediate  profits,  and  which  were 
originally  intended  to  be  the  means  of  furnishing  cheap  current 
Kir  Berlin  and  environs.  It  had,  however,  been  ascertained  in 
the  event  of  the  City  of  Berlin  not  deciding  to  accept  the 
(iroposed  distant  supply,  that  the  possession  of  extensive  coal- 
fields would  render  possible  the  production  of  current  at  so 
low  a  rate  that  the  supply  to  industrial  undertakings,  whose 
existence  depended  upon  the  cost  of  current,  appcare<l  to  bo 
assured.  Tliat  had  proved  to  be  the  case.  The  Bavarian 
Nitrogen  Works  Co.,  for  instance,  had  undertaken  to  purchase 
.VKi.iHli.tKK)  Kw-hours  for  a  period  of  1.5  years,  with  the  right 
ot  extension  of  the  agreement,  from  the  Electro  Works  Co., 
which  the  Berlin  Electricity  Co.  had  formed  to  work  the  coal- 
fields in  question.  In  the  case  of  the  exercise  of  the  right 
granted  to  the  Bavarian  Co.  to  withdraw  from  the  agreement 
at  the  end  of  five  years,  arrangements  had  been  made  for  the 
payment  of  adequate  compen.'iation  by  the  latter.  .\  contract 
had  also  been  coneludetl  with  the  EWtro-Saltpeter  Works  Co., 
of  Zschornewitz,  for  the  annual  deliveiy  of  •i40,(W,(KM)  kw.- 
hours,  and  the  sujiiply  would  begin  in  the  spring  of  1916.  The 
area  of  the  coalfields  had  been  enlarged  by  tlie  purchase  of 
the  majoritv  of  the  shares  in  the  Leopold  Mine,  which  adjoined 
the  fields  of  the  Electro  Worl«  Co. 

The  City  of  Berlin,  subject  to  the  completion  of  the  accounts, 
paid  to  the  company  the  simi  of  ^0,150,000  on  October  1st. 
Out  of  this  amount  had  to  be  reileemed  an  open  debt  of 
f  .574,0(X),  together  with  the  payment  of  the  dividend  and  the 
Citj-'s  share  in  the  profits  for  1914-1,5.  The  purchase  price  also 
served  for  the  acquisition  of  shai-es  f<ir  f  197,0(K)  in  the  Leopold 
Mine  and  shares  for  £2-50,000  in  the  Elektro  Works  Co.,  to 
which  the  Berlin  Co.  was  granting  the  funds  for  the  erection 
of  the  great  power  station  at  Zschornewitz.  and  the  company 
also  defrayed  out  of  the  price  shares  for  ;637O,O00  in  the  Elec- 
ti'icity  Supply  Co.,  which  had  been  acquired  for  the  purpose 
by  the  Zurich  Bank  for  Electrical  Enterprises.  The  details  of 
,  these  transactions  and  of  the  balance  remaining  would  be  set 
forth  in  the  accounts  for  1915-16.  The  unity  of  administration 
with  the  A. E.G.  would  be  maintained  with  the  consent  of 
the  board.?  of  both  companies,  and  with  the  alterations  necessi- 
tated under  the  changed  circumstances.  In  connection  with 
the  recent  interchange  of  the  Berlin  Electricity  Co.'s  shares 
for  shares  in  the  A. E.G.,  it  was  mentioned  that  ordinary 
shares  in  the  former  for  £1,7.38,000,  had  been  exchanged,  out 
of  a  total  ordinary  share  capital  of  £2,20,5,000.  The  accounts 
show  the  following  figures  for  the  past  two  years  :  — 

1913-14.  1914-15. 

Ordinai-y  share  capital  £2,205,000        £2,205,000 

Preference  shares,  4J  per  cent.  ...    1,000,000  1,000,000 

I.x)ans      2,792,000  2,792,000 

Gross  profits  962,000  798,000 

Interest  on  loans  119.000  119,000 

Renewal  fund  32,000  27,000 

Depreciation  fund  256,000  249,000 

Net  profits  and  balance  forward  ...       ,567,000  426,00<1 

Dividend  on  ord.  shares  264.000  198,000 

Dividend  on  ord.  shares,  per  cent.  12  9 

Carried  fom-ard  13,000  17,000 

The  report  .states,  further,  that  the  value  of  the  connections 
.advanced  by  19,788  kw.  to  .300,472  kw.  during  the  year,  the 
increase  repre.5enting  80,402  glow  lamps,  2,007  motors,  and 
586  apparatus,  and  at  the  end  of  June,  1915,  the  connections 
compri-sed  2,187,203  glow  lamps,  41,472  arc  lamps,  44,9,50  motors, 
ajid  8,453  apparatus.  The  number  of  customers  advanced  to 
51,769,  and  the  deliveries  were  252,762.233  KW. -hours,  as  com- 
pared with  207,589,125  kw. -hours  in  1913-14,  the  decrease  being 
attributed  to  the  influence  of  the  war.. 


Reductions  of   Capital. 

County  of  Dctrh.ui  Elrctricaf,  Power  Distribution  Co., 
Ltd. — A  petition  to  confinn  a  reduction  of  capital  of  the 
County  of  Durham  Electrical  Power  Distribution  Co.,  I;td.,  of 
Newcastle-on-T>'ne,  came  before  Mr.  .Justice  Sargant  in  the 
Chancery  Division,  on  Tuesday.  Mr.  Martelli,  K.C.,  for  the 
eompnnv.  said  it  was  proposed  to  reduce  the  capital  from 
£.500.000  in  100,000  £5  shares  to  £300.000  in  £1  shares.  The 
reduction  was  to  be  effected  by  cancelling  capital  lost  or  un- 
represented by  available  assets  to  the  extent  of  £2  per  share, 
and  by  sub-dividing  each  £3  share  into  three  £1  sh:!res.  The 
los.'i  of  assets  amounted  to  £207,000,  and  it  was  proposed  to 
write  off  £200,000.  There  had  been  a  depreciation  of  the  com- 
jinnv',;  investments,  which  were  of  the  nominal-  value  of 
i'2.'^2.0i)(».  Tlje  chief  reason  for  the  loss  of  assets  was  a  change 
in  the  method  of  generating  and  distributing  power  since  the 
company  was  incorporated  in  1899.  At  that  time  it  w-as  the 
jivaetiee  to  use  a  number  of  small  power  stations,  but  now  it 
was  <-onsidered  better  to  use  one  large  central  station.  The 
company  had  recognised  this,  and  had  entered  into  an  arrange- 
ment with  the  Newcastle-on-Tyne  Co.,  the  effect  of  which 
was  to  render  a  large  proportion  of  their  stations  cojiimer- 
eially  useless.  No  dividend  on  the  ordinary  shares  had  been 
I'.aid  since  1907.     His  lordship  confirmed   the  i-eduetion. 

"  Z  "  Er.ECTRic  L.AMP  MANrFACTURixo  Co.,  I/IT).— Mr.  Justice 
.\stbui-y,  in  the  Chancery  Division,  on  Tuesday,  on  the  peti- 
tion of  this  company,  sanctioned  a  rc<luction  of  capital  of  the 
company  from  £150,000  to  £15,000.  Counwl  stated  that  the 
lo.sft  of  a.ssets  was  chiefly  on  the  value  of  the  company's 
patents. 


Petrograd    Electric    Lightinj?    Co.   of   1886.— At  a 

meeting  of  the  Zurich  Bank  for  Electrical  Undertakings,  on 
November  3rd,  it  was  mentioned  that  the  danger  of  the  Petro 
grad  Electric  Lighting  Co.  of  1886  being  c<impulsorily  liqui- 
dated by  the  Government  had  passed  away,  the  company  hav- 
ing been  placed  solely  under  State  supervision.  It  was,  how- 
ever, unfortunate  that  the  Moscow  City  Council  was  attempt- 
ing to  bring  about  the  liquidation  of  the  Petrograd  company 
or  its  supply  works  in  Moscow,  so  as  to  gain  premature 
pos.scssion  of  the  local  works.  The  former  Ministerial  Council 
had  adopted  a  negative  attitude  towards  these  endeavours,  but 
a  change  in  the  Ministry  had  just  t.aken  place,  so  that  it 
remained  to  be  seen  whether  the  liquidation  would  now  be 
uixlertaken. 

International  Light  and  Power  Co.,  Ltd. — The  report 

for  the  year  to  June  30th,  1915,  states  that  the  net  profit,  after 
payment  of  interest  on  debentures  and  London  and  Canadian 
administration  charges,  is  £10,273,  plus  £3,886  brought  for- 
w.ird,  making  .£14,160.  The  preference  dividend  at  the  rate  of 
6  per  cent,  per  annum  for  the  year  has  beeti  paid,  absorbing 
.£12,328,  leaving  a  balance  of  £1,831  to  be  carried  forward- 
The  progress  of  the  subsidiary  companies  in  Venezuela  and 
the  Argentine  has  been  retarded  by  the  effects  of  the  war. 
The  political  and  social  upheaval  in  Mexico  has  greatly  depre- 
ciated the  national  currency,  and  the  earnings  of  the  M^rida 
undertaking  have  been  seriously  affected  thereby. 

Soutliern  Brazil  Electric   Co.,  Ltd. — The  report  for 

the  year  ended  June  30th  states  that  the  net  earnings  of  the 
several  Brazilian  undertakings,  so  far  as  at  present  ascertained, 
show  as  a  whole  an  increase  in  currency  of  about  8  per  cent, 
tm  the  year.  On  the  other  hand,  the  heavy  depreciation  of 
the  Brazilian  exchange  tells  severely  upon  the  sterling  revenue 
figures.  After  deduction  of  all  charges  in  Brazil  and  London 
and  of  interest  on  debentures  to  July  1st,  1915,  there  remains 
a  balance  to  the  credit  of  profit  and  loss  of  £2,127,  which  the 
directors  propose  to  cany  for-ward. — Times. 

Castner=Kellner  Alkali  Co.,  Ltd.— The  directors  have 
declared  a  final  dividend  at  the  rate  of  24  per  cent,  per  annum 
for  the  six  months  ended  September  30th,  1915. 


STOCKS    AND    SHARES. 


Tuesday  Evening. 
The  principal  market  in  the  Stock  Exchange  this  week  has 
been  that  for  rubber  shares.  The  rise  in  the  price  of  the 
commodity,  and  the  really  excellent  reports  which  aj"e  being 
made  by  many  of  the  younger,  as  well  as  the  senior,  companies 
have  attracted  public  fancy,  with  the  result  that  the  market 
during  the  past  few  days  has  worn  an  appearance  strongly 
reminiscent  of  the  boom  time  of  1909-1910.  A  thin  film  of  dust, 
for  instance,  hung  over  the  market.  The  press  and  crush 
were  so  great  all  day  that  iierspiration  streamed  from  the 
faces  of  those  engaged  in  the  business. 

Money  has  not  been  made  in  the  same  way  as  it  was  in 
those  days,  for  the  simple  reason  that,  speculation  being 
prohibited,  as  well  as  open  bidding  and  offering,  there  is  au 
end  to  the  dealing  in  such  large  lines  of  shares  as  enabled  the 
big  tui'ns  to  be  made  in  times  gone  by.  When  there  are  a 
lot  of  transactions  in  50  shares  at  2s.,  with  commission  at  a 
halfpenny  per  share,  the  volume  of  work  will  be  enormous, 
but  the  remuneration  scarcely  so  marked. 

In  other  departments,  the  uncertainty  surrounding  the  atti- 
tude of  Greece,  to  say  nothing  of  that  of  Roumania,  has  pro- 
voked a  little  selling  here  and  there.  News  from  the  Near 
East  is  too  obscure  to  encourage  Stock  Exchange  business,  and 
investment  buying  has  died  away  to  some  extent,  although, 
taking  the  Stock  Exch,iuge  round,  there  is  a  gixid  deal  more 
going  on  than  might  have  been  supposed  wdien  one  remembers 
that  the  country  is  at  war,  and  a  good  part  of  Europe  engaged 
on  the  same  sanguinary  work. 

Brazilian  issues  of  various  kinds  are  again  on  the  mend.  The 
recovery  cannot  be  in  connection  with  the  rate  of  exchange 
between  Loudon  and  Rio,  because  this  has  remained  about 
12id.  for  a  week  or  more.  But  every  day  brings  akuig  new 
buyers  for  Brazilian  securities;  and  in  the  inquiry  for  Govern- 
ment and  municipal  bonds,  the  tramway  and  other  utility 
securities  arc  not  overlooked.  Rio  Tramway  Firsts  are  firm 
at  93i,  and  the  Seconds  at  83.  Anglo-Argentine  Tramway 
issues,  too,  are  in  iurthcr  request,  and  sharp  rises  have 
occurred  more  paiiicularly  in  the  first  preference  shares  and 
in  the  5  per  cent,  debenture  stock.  Other  Argentine  securities 
are  moi-e  popular  than  they  were,  though  some  doubt  exists 
as  to  the  various  harvests  of  the  Republic,  a  good  deal  of  news 
leceived  in  connection  with  the  crops  being  conflicting,  where 
it  i.s  not  actually  contradictory. 

Mexican  descriptions  keep  steady,  but,  in  consequence  of  the 
lack  of  information  with  reference  to,  affairs  in  the  country, 
the  recent  buyers  have  stayetl  their  hands,  although  yei-y 
little  stock  has  come  into  the  maaJcet.    Tlie  dispo.sition  is  to 
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wait  for  more  dermite  news  before  cither  buyer  or  seller  will 
make  a  move.  New  York  is  so  absorbed  iu  piling  up  profits, 
directly  or  indirectly  through  the  war,  that  the  rumour  fac- 
tories ui'e  not  troubling  to  manufacture  Mexican  news  at  the 
present  time.  Doubtless,  however,  this  will  come  in  due 
course.  Meanwhile,  the  only  change  in  the  group  is  a  good 
rise  in  Mexico  Tramways  to  40,  Mexican  Light  &  Power  com- 
mon keeping  steady  at  10  points  lower. 

The  theatrical  movement  of  the  week  is  a  jump  of  15  points 
in  City  Services  common  shares,  and  nearly  as  much  in  the 
prefen-ed;  this  has  lifted  the  prices  to  94  and  83  resiJectively. 
No  dividend  has  been  paid  on  the  preferred  since  July,  1914, 
hut  the  company. has  just  published  a  scheme  whereby  fresh 
capital  will  be  assur-ed  and  the  company  placed  in  a  position 
to  earn  dividends  on  its  common  shares.  The  pyrotechnical 
rise  was  brought  about,  of  course,  purely  by  New  York  buying, 
and  it  gave  people  on  this  side  an  opportunity  of  selling  their 
shares,  of  which  some,  at  any  rate,  of  the  holders  did  not  fail 
to  take  advantage. 

Consolidated  Gas  &  Electric  Power  of  Baltimore  common 
and  preferred  have  reacted  a  trifle  after  their  recent  display 
of  strength,  and  the  American-Canadian  munition  shares  of 
various  kinds  are  mostly  a  little  lower.  It  is  stated,  never- 
theless, that  both  Canada  and  the  United  States  are  receiving 
huge  orders  for  munitions  from  Cireat  Britain  and  from  Russia, 
both  of  whom,  by  the  way,  are  also  credited  with  being  very 
large  buyers  of  war  material  in  Japan. 

Electric  lighting  shares  are  so  quiet  that  not  a  single  altera- 
tion has  taken  place  in  the  list  of  jjrices.  It  is  a  long  time 
gince  this  has  happened,  although  it  was  a  state  of  affairs 
common  enough  week  by  week  a  year  ago.  Manufacturing 
issues  are  almost  equally  quiet.  Castner-Kellner's  are  better 
at  3i,  on  the  dividend  announcement,  making  20  per  cent,  for 
the  year,  as  against  15  per  cent,  in  1913-14.  C'allender's  deben- 
ture stock  came  to  market  without  finding  any  ready  support, 
and  the  price  has,  consequently,  been  marked  down  7  points 
to  85. 

Tills  is  an  illustration  of  the  manner  in  which  a  good  many 
investment  securities  will  have  to  be  scaled  down  whep  holders 
want  to  sell,  because  obviously  there  is  not  much  attraction 
in  a  commercial  debenture  stock  yielding  5  per  cent.,  how- 
ever excellently  secm'ed,  if  the  British  Government  is  paying 
5i  per  cent,  for  money  at  three,  six,  and  twelve  months  dates 
of  repayment.  Treasury  Bills,  from  which  this  rate  of  inter- 
est is  obtainable,  are  a  form  of  security  the  return  on  which, 
certain  holdere  claim,  is  not  subject  to  income-tax ;  and  we 
suppose  that  there  are  not  wanting  some  people  quite  ready 
to  take  advantage  of  such  elasticity  of  conscience  as  Treasui-y 
Bills  invite,  and  who  would  not  return  this  income — for  such 
it  actually  is — on  the  usual  form. 

Home  Railway  stocks  are  not  a  bad  market,  on  the  whole, 
although  some  of  the  recent  steam  has  evaporated.  Tlie 
feature  is  the  strength  of  Underground  Electric  income  bonds, 
which  are  3i  points  higher  at  74i  The  rise  is  due  to  buying 
on  behalf  of  those  who  look  at  the  high  yield  and  the  fact 
that  the  interest  is  paid  free  of  tax.  The  Company's  first 
income  debenture  stock,  which  is  cumulative,  stands'  at  104. 
There  is  no  particular  change  in  either  class  of  the  shares. 

New  York  Telephone  bonds  are  good  at  lOli,  recovering  the 
greater  part  of  the  interest  payment  recentlv  deducted. 
Western  Telegraphs  have  also  picked  up  the  dividend  taken 
off  the  price  last  week.  The  Eastern  group  is  firm,  with  .small 
improvements  in  Eastern  Extensions  and  Easteni  Telegraph 
ordinary  .stock.  Globe  Telegraph  &  Trust  .shares  of  both  classes 
retain  their  rise,  and  there  is  a  little  investment  business  going 
on  in  them.  Marconis  are  also  somewhat  harder,  but  Americans 
keep  quiescent  at  17s.  9d.  Substantial  improvement  has 
occurred  in  many  of  the  shares  in  the  copper  mining  list; 
indeed,  the  markets  for  nearly  all  base-metal  .shares  are  sub- 
Btantially  stronger  than  they  were  a  week  ago. 


SHARE    LIST  OF  ELECTRICAL  COMPANIES. 


ELECTRIC    TRAMWAY    AND    RAILWAY 
TRAFFIC    RETURNS. 


Ivooalit;, 


BI»ckpool-Fleetw'd 
BriBtol 

Cork 

Dublin 

HnHtinKii 

LancAHhlre  United 

Llandudno.Col.Ba; 

Tyncnido 

Anglo-Argentine    .. 

Aur<liland 

Calcutta 

Kaliro  rlic,  W.A.  .. 


Dublln.Luoan  RIy. 


Month 
ended 
(4  wks.) 


Receipts  for 

the 

month, 


7.086 
8B,TI1 
l,fl4G 
34, till 
8,5,11 
l<,T4 
l,ni8 

IOt.971 
nil  H  II 

11,1111 
8,'n 
s.nr. 

■il.l  .7 

79fi 


sn.Bss 

412,r>7.S 
21  ,H11!I 
301,871} 

7r.',sni 
ifi,r.'iii 
■io,«r,o 


93,110 
H  1,8111 

Hsn.Mui 


^  l,iBn 
-    ton 


Route 
miles 
op^n. 


Bom  BLBOTBioni  Ooupihiss, 

Prloe 

Dividend, 

1914, 


Brompton  Ordinary 

do.       7  per  cent.  Pref.    .. 
Oharing  Gross  Ordinary 

do.       do.       do.    4i  Fret. 

do.       do.  Oily  Pre(. 

do.    4  Deb 

Ohelsea       

do.    4iDeb 

City  of  London 

do.       do.    6  per  cent.  Pret, 

do,       do.    5  Deb 

do.       do.    4iDeb. 
County  of  London 

do.       do.       6  per  oent.  Pref, 

do.       do.       1st  Deb. 

do.       do.       9nd  Deb.     . . 
Kensington  Ordinary 

London  Electric 

per  oent.  Pref. 


10 


Nov.  16, 
1916. 

•a 


do.       do,    4  Deb, 


Metropolitan 


)  per  cent,  Pref.         . .  4*  8| 

do,           4)  Deb *i  85 

do.           BJ  Deb 8)  70 

8t,  James' and  Pall  Mall         ..        ..10  6) 

do,     do,     do,     7  per  oent,  Pref.  7  6 

do.     do.     do.    Si  Deb 8)  70 

South  London       5  SS 

South  Metropolitan  Pref 7  1^ 

Westminster  Ordinary 9  6^ 

do,          4iPref 4i  4i 

Telkseaphs  ahd  TaLarHoHEs, 

Anglo- Am.  Tel.  Pref 6  10"^ 

do.             Def 1)  SS 

Chile  Telephone 8  6i 

Cuba  Sob.  Ord 6  8 

do,       Pref 10  16 

Eastern  Extension         7  llj 

do.                4  Deb 4  80 

Eastern  Tel.  Ord 7  124 

do,           BiPref 84  66 

do.           4  Deb 4  82 

Olobe  Tel.  and  T.  Ord 6  lOJ 

do.               Pref 6  lOi 

St.  Northern  Tel 33  83^ 

Indo-European 13  46  xd 

Marconi       10  1§S 

New  York  Tel.  4i ii  lOlj" 

Oriental  Telephone  Ord 10  Hi 

do,                 Pref 6  i 

Tel.  Egypt  Deb 44  80 

United  R.  Plate  Tel 8  ej 

do.                 Pref 6  4i 

West  India  and  Pan 1  1* 

Western  Telegraph        7  12^  xd 

do.              4  Deb 4  80 

Bona  Bails. 

Central  London,  Ord.  Assented 

Metropolitan         

do.  District Nil 

Dnderground  Electric  Ordinary 


li  24! 

lil  14* 


do. 
do. 


do. 

do.     Income 


Nil 


FoaaiQM  Trams,  Ao, 
Adelaide  Bap.  6  per  oent,  Pref. 

do  5  Deb 

Anglo-Arg.  Trams,  First  Pref, 
do.  Snd  Pret.    . . 

do.  4  Deb. 

do.  44  Deb 44 

fiDeb. 


Brazil  Tractions 

Bombay  Electric  Pref 

do.            44  Deb, 
Mexico  Trams 

do.  6  per  oent.  Bonds 

do.  6  per  cent.  Bonds 

Mexican  Light  Common 

do.  Pref 

do.  1st  Bonds 


84 


67j! 
12i 


MAXrrAOTDBnis  OoMPAMias. 


Babcock  &  Wilcox          14 

British  Aluminium  Ord.          ..        ..  6 

do.              Pref 6 

British  Insulated  Ord 16 

do.           Pref 8 

British  Westinghouse  Pref 74 

do,       4  Deb 4 

do.       6  p.  lien        6 

Callenders 16 

do.       6  Pref 6 

do.       44  Deb 44 

Castnor.Kelfner 2n 

Kdlson  «  Bnan,  £8  pd Nil 

do.      do,      fully  paid        ..        ..  Nil 

do.      do.      4  Dob 4 

do,      do.      6  %  Deb 6 

Electric  Conetruoiion 6 

do.            do.         Pref 7 

Ben.  Rleo.  Pref 6 

Benlcy         80 

do,      44  Pref 44 

do.       44  Deb 44 

Indla-Rubhor        6 

Telegraph  Oon 3) 


18/8 


-3 


-1 

+  i 


+  A 
■Hi 


tl 


6  19 
6  14 
6  18 


6  18  0 
6  10  5 
6    8    0 


•6    9  0 

5  6  0 
4  18  0 

•6  18  9 

6  17  1 
6  11  4 
6  18  4 
6  10  6 

4  8  9 

5  8  1 


7  8  3 
6    3  3 

8  10  8 
6  11  1 

6  19  0 

7  2  10 
ft  11  8 
6  ()  0 
1:    8  0 


4  17    9 
8    6i|0 


*  Allowance  made  for  dividends  being  paid  free  of  inoomo.tax. 


Tin'    a(    .tinrrirnn    Works.  —  Renter    roporta    that 

(Inmnire  to  the  pxtent  of  *20l',000  hud  hem  donfl  hy  fire,  the  origin 
of  whioli  in  uncoitain,  at  thu  niille  c.f  .lohn  A.  f!  loblinKv,  Rons  and 
Co.,  at  Trenton,  New  .leraey,  who  are  mnnufacturioK  barbed  wire 
(or  the  Allioa. 
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SHANGHAI    ELECTRICITY    WORKS. 

{Comlvded  from  page  627.) 
As  we  have  already  indicated  (June  25th),  although  the 
Riverside  station  has  hardly  yet  been  completed,  the  rapid 
increase  in  the  demand  has  compelled  the  supply  authority 
to  undertake  large  extensions,  and  Mr.  Aldridge  recently  paid 
a  visit  to  this  country  in  connection  with  a  scheme  for  the 
installation  of  additional  plant  of  20,000  k\v.  capacity, 
together  with  the  necessary  steel   buildings    to  form  an 


The  maximum  load  in  191G  is  expected  to  be  21,000  Kw., 
of  which  about  1,000  KW.  is  required  for  traction,  leaving  a 
load  of  20,000  k\v.,  to  meet  which  there  is  a  total  installed 
plant  capacity  of  only  IH, 400  Kvv.,  without  reserve.  Thus 
it  will  be  seen  that  the  necessity  for  extension  is  imperative. 
The  present  "  extension,"  in  point  of  fact,  is  half  as  large 
again  as  the  first  section  of  the  Riverside  station. 

The  new  plant  and  the  existing  Riverside  station  will 
operate  in  efiFect  as  two  independent  stations,  with  separate 
boiler  house  plant  and  switchgear,  although  they  will  feed 
into  a  common  distributing  system.    All  the  generators  wil\ 


British  THOMSON-HonsTON  6,G00-volt  Switchqeab  in  Standard  2,000-kw.  Sub  station. 


extension  of  the  Riverside  power  house,  and  additional 
switchgear  and  cables.  The  extension  will  bring  up  the 
capacity  of  the  station  to  34,000  kw.  At  Fearon  Road 
station  two  600-kw.  a.c.  generating  sets  will  be  removed 
to  make  room  for  extra-high-pressure  switchgear ;  this 
station  will  then  have  a  capacity  of  3,200  KW.  (in  addition  to 
the  traction  plant),  making  the  total  capacity  of  the  Shanghai 
municipal  plant  about  37,200  ktv.  The  new  extensions  will 
be  carried  out  on  such  lines  that  the 
old  Fearon  Road  station,  which  is  geo- 
graphically the  centre  of  Shanghai,  will 
become  a  large  distributing  station,  and 
eventually  this  will  be  fed  by  trunk 
feedeig  at  20,000  volts  from  Riverside. 

Mr.  Aldridge  informs  us  that  both 
lighting  and  heating  are  making  steady 
progress,  but  the  power  demand  shows 
a  phenomenal  increase  ;  several  large 
cotton  mills  are  now  connected  to  the 
mains,  taking  a  bulk  supply,  one  mill 
alone  takes  over  1,500  kw.  day  and 
night— most  of  the  Shanghai  mills  work 
24  hours  a  day.  At  the  end  of  last 
year  a  new  flour  mill,  equipped  with 
the  most  modern  American  flour-milling 
machinery,  was  started  up  with  power 
from  the  Council's  mains,  taking  about 
COO  H.p.  Other  mills  are  being  con- 
verted, and  new  ones  erected — one 
which  will  be  erected  in  the  near  future, 
adjoining  the  Riverside  power  house, 
is  likely  to  require  at  least  2,000  KW. 
Whereas  last  year  the  units  sold 
totalled  32,885,000.  they  are  expected 
this  year  to  reach  50,000,000,  divided 
up  as  follows  : — Private  lighting, 
16,980,000;  power,  33,012,000;  heat- 
ing, 554,000;  public  lighting, 
1,000,000  ;  traction,  4,000,000. 

Since  the  introduction  of  metallic-filament  lamps  in  1910, 
the  yearly  rate  of  progress  in  the  demand  for  private  lighting 
has  been  as  follows  :— 1911,  767  kw.  ;  1912,  1,993  kw.  ; 
1913,  2,100  KW.  ;  1914,  3,500  Kw. ;  1915  (estimated), 
4,600  KW. ;  1916  (estimated),  5,000  kw. 


work  at  6,1)00  volts,  transmitting  direct  to  Fearon  Road 
only,  a  distance  of  five  miles  ;  but  whereas  at  present  the 
trunk  feeders  are  operated  at  this  pressure,  in  the  case  of 
the  new  plant  each  generator  will  be  coupled  directly  to 
step-up  transformers  raising  the  pressure  to  22,000  volts,  at 
which  pressure  the  new  bus-bars  will  be  fed  through  oil 
switches.  This  section  of  bus-bars  will  be  electrically  coupled 
to  the  existing  6,600-volt  bus-bars  through  transformers. 


Theee-phasb  625-k.v.a.  Teanspobmebs  in  Sub-station. 


The  feeders  will  be  taken  off  the  extra-high-pressure  bars 
through  oil  switches,  and  will  deliver  through  step-down 
transformers  to  the  6,600-volt  buj-bars  at  Fearon  Road 
station,  these  bus-bars  being  coupled  to  the  existing  bus-bars 
through  reactance    coils.      From  Fearon    Road    duplicate 


666 


THE    ELECTRICAL    EEVIEW  [Vt  i. ;  7.  No.  1,982,  notbmbbk  19, 1915. 


ring  mains  connect  np  the  principal  sub-stations  in  the  city. 
In  addition,  an  outer  ring  supplies  the  more  distant  sub- 
stations ;  this  outer  ring  is  also  supplied  by  a  piir  of  mains 
taken  diagonally  across  to  a  point  five  miles  from  Fearon 
Road — that  is,  10  miles  from  Riverside.  It  is  proposed 
later  on  to  increase  the  pressure  on  the  diagonal  mains  to 
■20,000  volts  by  the  use  of  step-up  and  step-down  trans- 
formers. The  total  cost  of  the  extensions  is  estimated  at 
about  £240,000. 

We  give  herewith  some    illustrations  of  the  equipment 


B.T.H.   LOW-PBESSUBE   SWITCHGBAR   IN    STANDARD   2,000-KW.   SUBSTATION. 


of  the  sub-stations,  with  high  and  low-pressure  switchgear 
supplied  by  the  British  Thoaison-Houston  Co.,  Ijtd.  The 
arrangement  is  practically  standardised,  and  is  designed  to 
secure  the  maximum  of  reliability  at  moderate  expense. 
The  ring  mains  are  looped  into  the  sub-stations,  and  so  con- 
nected to  the  sectionised  bus-bars  that  either  feeder  can  be 
made  dead  without  interfering  with  the  supply.  The  Merz- 
Price  system  of  protection  is  applied  to  the  ring  mains  as  well 
-as  to  the  generators.  In  the  sub-stations  the  transformers  are 
situated  on  the  ground  floor,  and  are  surrounded  by 
channels  which  would  carry  off  the  oil  in  case  of  accident, 
to  an  underground  tank  ;  they  are  mounted  on  wheels 
for  facility  in  moving  them.  The  high-pressure 
•swit<jhgear  is  installed  on  the    top   floor,    whilst   the   low 


sub-stations  overhead — only  the  street  lighting  cables ;  the 
main  distributors  are  usually  laid  underground  from  the 
sub-station  for  a  sufficient  distance  to  avoid  the  appearance 
of  congestion  overhead;  they  are  then  taken  np  the 
channels  of  I-section  reinforced  concrete  terminal  poles  to 
connect  with  the  overhead  cables,  armoured  cables  and 
Siemens  pot-heads  being  employed. 

The  whole  of  the  plans  and  specifications  for  the  works 
have  been  prepared  by  Mr.  Aldridge,  as  municipal  electrical 
engineer  ;  in  the  case  of  the  extensions,  Mr.  Aldridge  works  in 
conjunction  with  Messrs. 
Preece,  Cardew,  Snell  and 
Rider.  In  our  issues  of 
April  2l8t  and  28th,  1911. 
we  reproduced  at  con- 
siderable length  their  re- 
ports on  the  first  instal- 
ment of  plant  and  mains 
in  connection  with  the 
Riverside  station. 

Tbe   present  chairmam 
of  the  City  Council  is  Mr. 

E.  C.  Pearce,  who  had 
been  chairman  of  the  Elec- 
tricity Committee  for  some 
years,  until  on  receiving 
the  higher  post  last  April, 
he  had  to  vacate  the 
former,  no  doubt  wi^  re- 
gret, for  he  had  ti&en  a 
great  personal  interest  ia 
all  the  works  appertaining 
to  the  department.  The 
Committee  now  consists  of 
Messrs.    A.    W.    Burkill, 

F.  A.  Fairchild,  C.  M. 
Bain,     P.    Peebles,    and 

A.  S.  P.  White-Cooper.  The  chairman  has  been  con- 
nected with  the  Electricity  Committee  almost  continuously 
during  the  past  14  years,  and  possesses  a  thorough  grip 
of  the  electricity  supply  business  with  its  many  ramifica- 
tions, a  very  essential  qualification  for  a  chairman. 

We  are  indebted  to  Mr.  Aldridge  for  the  photographs 
which  we  have  reproduced,  and  for  the  particulars  regard- 
ing electricity  supply  in  Shanghai,  which  are  embodied  in 
this  article.     It  is  interesting  to  observe  how  rapidly  the 
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CUBVES   SUOWINO   THE   PROdBESS   OF   THE    SlIANOilAI 

Electbicitv  Undebtakino. 

Ereasurc  gear  is  on  the  middle  floor,  to  reduce  the  length  of 
eavy  cables  leaving  the  station.  The  high- pressure 
Bwitchcfl  are  of  the  I5.T.H.  "  truck "  type,  which  can 
easily  be  withdrawn  from  their  cubicles  for  cleaning  or 
repair.     It  will  be  noticed  that  hardly  any  cables  leave  the 


E.\TERioR  OK  Standard  •J,000-kw.  Substation,  8ban(iuai 
Municipal  Elkctbioity  Supply. 

advantages  of  electricity  for  lighting,  heating  and  motive 
power  have  made  themselves  felt  in  this  great  riastern  town, 
and  gratifying  to  know  that  the  undertaking  is  in  the 
capable  hands  of  an  I'lnglish  engineer,  who  is  wisely  given 
a  pretty  free  hand  by  his  Committee,  luid  is  supported  by  a 
very  able  staff  of  British  colleaguos. 

Mr.  Aldridge,  after  a  somewhat  strenuous  sojourn  in 
this  country  for  a  few  weeks,  left  again  for  Shanghai  at  the 
end  of  last  month,  with  our  best  wishes  for  the  continued 
prosperity  of  his  big  undertaking. 
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GERMAN  BUSINESS  METHODS  AS 
I  KNEW  THEM. 


lixoEi'i  that  a  working  ji>unialist  is  suptxjsed  to  possess  a 
good  many  of  the  attributes  of  a  dynamo,  I  am  at  a  loss  to 
oomprth<'iKl  why  I  have  been  honoured  with  an  invitation  to 
address  the  British  Electrical  and  Allied  Manufacturers' 
Association. 

A  iouinalist  always  skates  oU  thin  ice  when  he  attempts  to 
talk  business  with  business  men.  There  are  only  three  or 
four  (.»f  us  who  know  anything  about  business,  and  the  rest 
of  us  ;u'e  all  working  for  them. 

During  my  ten  years'  of  professional  activity  in  Berlin  as 
the  resident' correspondent  of  London  and  New  York  news- 
papers, my  time  and  thought  weie  largely  preoccupied  with 
observ'ing  and  reporting  the  Fatherland's  preparations  for  her 
assault  on  a  peaceful  and  happy  world.  My  lot  was  cast  in 
Germany  in  the  years  when  the  tiger  was  crouching  for  the 
attack.  "  He — let  "that  at  least  be  said  to  his  credit — made 
ready  for  the  fray  without  stealth.  Ho  sharpened  his  teeth 
for  all  the  world  k>  see  and  hear. 

Foreign  correspondents  in  Berlin,  even  though  bound  to 
specialise  in  high  ixilitics,  could  not  live  there  as  long  as  I 
did  without  acquiring  at  least  a  knowledge  of  German  business 
methotls  in  broad  outline.  As  I  look  back  ufion  them  now,  I 
envisage  them  as  a  strange  combination  of  scientific  efficiency 
and  diabolical  unreliability.  When  I  heard  the  German  Chan- 
cellor, on  August  4th,  1914,  confess  to  all  the  world  from  his 
high  place  in  ParUament  that  Germany  had  violated  Belgian 
neutrality  because  "necessity  knows  no  law."  I  heard  him 
give  expression  to  the  basic  principle  of  German  business 
methods.  Germany's  conduct  in  war  is  on  all  fours  with  her 
practices  in  trade.  In  both,  .she  believes  that  the  end  justifies 
the  means.  Never  in  all  my  long  residence  in  Germany 
could  I  reconcile  the  skill,  enterprise,  and  industry  of  the 
average  German  business  man  with  his  incredible  disregard 
for  the  elementary  principles  of  honour,  propriety,  and 
generosity.  It  is  a  hideous  everyday  commercial  axiom  in 
Germany  that  a  man  does  not  live  up  U>  his  word  of  honour 
in  business  because  he  is  not  expected  to.  I  once  told  a 
Berliner  that  a  German  always  keeps  his  word,  because  he 
cannot  get  anybody  to  take  it.  That  was  too  subtle  for  the 
Hun,   and  he  is  probably  wondering   yet  what  I   meant. 

The  German  business  man  is  certainly  an  incongruous  mix- 
ture of  sagacity,  zeal,  and  cunning.  You  go  to  Germany  to 
give  an  order,  let  us  say,  for  an  electrical  installation.  The 
company  with  which  you  are  about  to  deal  will  have  you 
fetched  "at  the  station  in  a  luxurious  motor-car  and  send  to 
welcom^  you  a  director  who  can  talk  English  as  well  as  you 
can.  You"  will  be  escorted  to  a  de  luxe  hotel,  where  delightful 
apartments  have  been  reserved  for  you,  and  you  will  prob- 
ably be  confronted  before  the  dust  of  travel  has  been  removed 
with  an  elaborate  schedule  of  how  it  is  proposed  to  occupy 
your  time  outside  of  the  hours  when  you  are  not  at  the  works. 
For  the  week  of  your  sojourn  you  will  be  blown  off  to  enter- 
tainment and  honours  a  potentate  might  en\n,',  and  you  will 
leave  town  thinking,  quite  rightly,  that  as  a  business  diplomat 
the  German  who  has  wined  and  dined  you,  and  been  your 
Diogenes  through  the  highways  and  byways  of  his  stupid 
"'night  life,"  is  without  a  peer.  But  you  will  not  have  gone 
balf-a-day's  journey  toward  home  before  your  late  opulent 
host  will"  begin  to  plot  to  get  the  best  of  you  under  the  con- 
tract wh<T6e  ink  is  not  yet  dry.  He  will  keep  the  contract  if 
it  is  in  his  manifest  interest  to  do  so.  He  will  break  it  if  he 
has  a  ghost  of  a  chance  to  do  so  without  any  greater  peril 
than  a  law-suit.  If  he  is  fighting  a  foreigner  in  his  German 
courts,  a  law-suit  can  hardly  be  properly  described  as  a  peril, 
for  in  the  compiled  judgments  of  German  courts  cases  are 
few  and  far  between  in  which  contract  law  has  been  inter- 
preted to  the  disadvantage  of  a  native  litigant. 

In  the  lexicon  of  German  commerce  thei'e  is  no  such  word 
as  "faith."  Probably  that  is  so  because  in  the  German  lan- 
guage there  is  no  such  word  as  "gentleman."  The  unreli- 
ability of  a  promise  is  a)mmon  in  the  most  trifling  depart- 
ments of  business  in  Germany. 

The  German  business  man  is  not  constituted  to  view  with 
equanimity  a  deal  which  has  not  turned  out  as  profitably  as 
he  had  hoped.  Then  it  is  that  he  will  not  shrink  from  squirm- 
ing out  of  his  contractual  obligations  either  deliberately  and 
in  cold  blood  or  seeking  the  sanction  of  the  law  for  doing  so. 
He  has  been  known,  for  example,  to  do  something  like  this  : 
He  will  give  A,  let  us  say.  exclusive  agency  rights  in  England 
for  a  German  speciality  for  a  fixed  i>eriod  of  years,  .'\ggres- 
eive,  ambitious,  and  eagerne.w  personified,  he  finds  at  the  end 
of  six  months  that  A's  sales  are  not  up  to  the  German's 
expectations.  Thereupon  he  will  not  have  the  slighte.st  com- 
punction in  entering  into  a  surreptitious  bargain  with  B  for 
.  competitive  rights  with  A,  assuring  B  convincingly  that  he 
is  in  no  way  infringing  A's  rights.  If  there  is  trouble,  he 
lets  .\  and  B  fight  it  out.  Take  thin  case  :  A  foreign  corpora- 
tion owns  a  trade-mark  for  a  food  product  of  international 
reputation ;  let  us  call  it,  for  the  purposes  of  the  story,  Con- 
gealed Prunes.     The  firm  is  surprised  one  fine  day  to  learn 

•Abstract  of  some  remarks  by  Frederic  William  Wile, 
late  Berlin  correspondent  of  the  London  Daily  Mail,  at  an 
informal  gathering  convened  by  the  British  Electrical  and 
Allied  Manufacturers'  .Association. 


from  a  friendly  source  in  Haml)urg  that  the  &)ngealed  Prunes 
Co.,  Ijtd.,  of  Berlin,  is  doing  a  massive  trade  in  that  well- 
known  and  ix)pular  brand  of  merchandise.  The  foreign 
concern  finds  that  passing  strange,  as  it  has  never  exported 
to  Germany.  It  set-s  inquiries  afoot.  What  does  it  find'.' 
That  a  couple  of  estimable  gentlemen,  named  Schultz  and 
Meyer,  having  ascertained  that  Congealed  Prunes  were  a 
g(KHl  thing,  in  more  ways  than  one,  docide<l  to  annex  the 
trade-mark  for  Germany  and  Austria,  and  having  duly 
registerwl  it  at  the  Imperial  Patent  Office,  were  now  its 
inviolable  possessors  under  German  law.  liity  might  have 
acquired  Pears's  Soap,  or  Beecham's  Pills,  or  We-stinghouse 
Air-brakes  in  the  same  way  and  proceeded  to  manufacture 
under  those  names  a  German  substitute  for  the  real  article. 

There  is  an  immense  traffic  in  illicit  business  information 
in  Germany.  Priceless  commercial  secrets  have  a  habit  of 
reaching  comjietitors  with  frequency.  Again,  1  presume  that 
misdemeanours  of  this  sort  are  not  unknown  in  this  country ; 
but  I  am  convinced  that  underground  trading  in  the  private 
affairs  of  your  rivals,  who  are  often  your  friends,  goes  on  in 
the  German  business  world  to  an  extent  utterly  unknown  in 
.Anglo-Saxon  communities.  Sometimes  I  have  thought  that 
it  is  the  eagerness  of  German  banks  to  exploit  new  industries 
that  has  encouraged  the  practice  of  an  engineer  or  a  depart- 
ment .superintendent  or  a  managing  director  going  to  a  bank 
and  inducing  it  to  finance  a  competitive  works  purely  on  the 
assurance  that  the  applicant  for  capital,  through  his  confi- 
dential knowledge,  is  able  to  snatch  the  business  of  an  older- 
established  concern  in  whose  employ  he  has  been  for  many 
.vears.  and  often  enough  still  is.  It  is  considered  perfectly 
ethical  from  a  German  banker's  standpoint  to  supply  fund* 
f(ir  industries  bom  under  these  criminal  au.spices.  I  have 
been  told  that  many  successful  German  work.o  came  into 
existence  in  exactly  that  way.  Everybody  does  it,  so  custom 
seals  it  with  approval.  It  is  just  a.s  recognised  a  business 
proposition.  I  suppose,  as  it  is  for  a  Cierman  cavalier  to 
advertise  in  a  newspaper  that  "  a  man  of  good  appearance, 
excellent  family,  university  training,  and  congenial  nature, 
is  willmg  to  mari-y  into  a  well-established  business — only 
child  preferred."  For  years  you  in  this  countrj'  have  extended 
limitless  hospitality  to  young  Germans,  who  have  made  you 
believe  that  they 'were  willing  to  work  long  hours  in  your 
offices  and  works  for  the  purpose  of  acquiring  the  English 
language  and  British  business  habits.  I  wonder  if  it  has 
ever  occurred  to  you  that  they  might  also  have  been  possess- 
ing themselve.«  of  your  vital  business  secrets  and  communi- 
cating them,  in  the  magnificent  spirit  of  "  Deut.schland  uber 
Alles,"  to  some  unknown  General  Staff  of  Commerce  and 
Trade  in  Berlin  or  Hamburg,  there  to  be  filed,  card-indexed, 
and  exploited  in  Germany's  boundless  pui-poses  in  the  markets 
of  the  world.  I  do  not  allege  that  the  Geriiian  "  volunteers" 
who  have  thronged  the  City  and  the  shipping  offices  and 
counting  bouses  of  LiveiTsool,  Manchester,  Birmingham,  Brad- 
ford, Glasgow,  or  Sheffield  for  the  past  twenty  years  have 
actually  been  commercial  spies,  but  I  do  say  that,  judging 
by  conditions  in  their  own  country,  they  were  not  above  it. 
I  am  afraid  that  the  cheap  German  clerk  who  has  infested 
British  offices  was  one  of  the  costliest  investments  British 
business  men  have  ever  made. 

I  pass  now.  though  I  have  only  tried  to  sketch  the  one 
side  of  the  medal  in  vaguest  outline,  to  the  other  and  brighter 
side.  There  is  another  side,  and  it  is  very  bright.  I  refer  to 
the  splendid  groundwork  of  organisation  on  which  the  Ger- 
man commercial  .stnicture  rests.  To  you  men  of  the  British 
Electrical  and  Allied  Manufacturers'  Association  any  account 
of  German  industrial  organisation  must  be  an  old 
story.  I  should  think  it  were  a  tiresome  story,  too.  in  many 
respects,  for  the  world,  in  its  admiration  of  scientific  business 
management  in  Germany  has  been  a  little  prone  to  exag- 
gerate its  merits.  I  would  consider  it  impertinent  for  me  to 
attempt  to  tell  you  either  of  the  existence  or  excellence  of 
German  organisation  in  your  own  branch.  I  am  sure  that 
the  broad,  general  scheme  under  which  the  .\.E.G.  and  the 
Siemens-Schuckert  concerns  wage  trade  war  at  home  and 
abroad  are  perfectly  well  known  to  you,  and  that  nothing  I 
could  say  to  you  about  them  could  conceivably  sound  any- 
thing but  amateurish,  and  would  probably  be  brilliantly 
inaccurate. 

I  am  fairly  certain  that  a  trip  through  your  great  works  at 
Trafford  Park.  Rugby,  Stafford,  Wolverhampton,  Birming- 
ham, or  Bradford  would  reveal  to  the  practised  eye  that  shop 
u',anagement  in  the  British  electrical  trade  is  in  every  respect 
on  a  par  with  any  systems  which  have  sprung  from  the 
brain  of  a  Rathenau.  I  have  heard  it  said  that  jierhaps  in 
only  one  department  of  your  industry  has  German  practice 
given  better  results  than  those  achieved  in  this  country.  I 
allude  to  the  passion  of  the  German  manufacturer  for 
specialisation.  To  this  is  due  his  habit  of  employing  an  extra- 
ordinarily large  number  of  engineers.  An  .\merican  engineer 
once  told  me  that  in  a  works  employing  500  men  it  was  not 
uncommon  in  Germany  to  find  a  staff  of  50  engineers.  These 
engineers,  on  their  part,  are  content  to  devote  their  skill  and 
energies  indefinitely  to  a  specific  and  more  or  less  minor 
speciality  and  to  concentrate  on  developing  it,  instead  of 
aspiring"  to  generalise  in  the  engineering  field,  even  though 
thereby  the  status  and  emoliunent  of  the  engineer  might  be 
considerably  improved.  The  result  of  this  system,  a.s  far  as 
the  works  is  concerned,  is  that  it  marshals  an  engineering 
staff  of  varied  and  highly  specialised  talentfl,  their  joint  team- 
work insuring  the  maximum  of  general  efficiency.    In  practice 
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this  eystcm  aJeo,  I  suppose,  results  in  a  works  obtaining 
valuable  markets  for  specialities.  It  is  ail  part  and  parcel, 
this  specialising  mania  of  the  Germans,  of  their  infinite 
cap.icity  for  taking  pains  :  a  trait  which  has  as  much  to  do 
with  their  conquests  in  the  foreign  trade  realm  as  any  other 
one  factor.  The  readiness  of  the  Germans  to  make  anything 
for  anybody  anywhere  is  one  of  the  secrets  of  his  inter- 
national commercial  progress. 

The  German  has  always  looked  up  to  Great  Britain  as  the 
master  business  mind  and  the  Mecca  of  all  those  who  would 
study  commerce  at  the  fountain  head.  That  is  why  the 
three  greatest  commercial  geniuses  Germany  has  produced 
in  our  time — Ballin,  the  .shipping  king;  Thyssen,  the  Carnegie 
of  the  Fatherland,  and  the  elder  Rathenau,  who  died  in  June — 
all  served  their  business  apprenticeship  in  these  islands.  No 
modern  young  German  business  man,  at  least  before  the 
Gott  strafe  England  era,  considered  that  he  had  had  a  proper 
start  in  life  without  personal  acquaintance  with  the  commer- 
cial practices  of  this  country.  He  may  have  had  his  degree 
from  the  Commercial  High  School  or  the  Colonial  Institute 
of  Hamburg  or  Cologne,  or  graduate<l  from  the  great  Charlot- 
tenburg  Technical  College  at  Beilin,  but  until  he  had  actually 
taken  a  course  with  the  "  Shopkeeper  of  the  World,"  he 
looked  upon  his  training  as  incomplete.  It  is  probably  known 
t<j  most  of  this  audience  that  the  .\llgemeine  Electricitiits 
Gesellschaft,  of  Berlin,  when  it  decided,  about  ten  years  ago, 
to  go  in  for  export  trade  on  a  broad  scale,  entrusted  the 
organisation  and  management  of  that  department  to  an  Eng- 
lish engineer.  When  he  took  charge,  the  .\.E.G.  were  doing 
f  100,000  a  ye.ar  in  export.  When  he  left  their  service  at 
the  outbreak  of  the  war  they  were  doing  £2,000,000.  When 
Lord  Claude  Hamilton,  the  chairman  of  the  Great  Eastern 
Railway,  a  few  years  ago  set  up  the  remarkable  docti'ine  that 
England  had  no  young  men  of  sufficient  managerial  capacity 
to  run  a  great  ti'ansportation  system.  I  recalled  how  Germany 
had  found  it  necessary  to  come  to  England  for  a  31-year-old 
engineer  to  superintend  the  foreign  trade  of  her  greatest 
electrical  undertaking. 

Yet,  even  though  Germany  has  traditionally  looked  upon 
Britain  as  the  mother  of  commerce  and  trade,  the  Germans 
have  undoubtedly  outstripped  this  country  in  respect  of 
organisation.  Still  an  agricultural  State  long  after  England 
was  a  great  industrial  State,  it  was  necessary  for  Germany 
to  resort  to  intensive  methods  if  she  was  to  catch  up  with  a 
country  decades  ahead  of  her  in  wealth,  power,  plant,  and 
experience.  Against  the  superior  numerical  strength  and 
natural  resources  of  Britain  she  decided  to  match  organisa- 
tion. It  is  the  same  card  on  which  she  staked  her  chances 
to  win  this  war.  She  knew  perfectly  well  that  in  all  the 
potential  sinews  of  war — men,  money,  munitions,  food,  ships, 
and  everything  else — she  was  palpably  inferior  to  the  com- 
bined resources  of  the  .Allies,  and  that  her  inferiority  must 
become  more  marked  the  longer  war  lasted.  What  she  figured 
on  was  that  German  super-organisation  of  inferior  resources 
would  overcome  unorganised  superior  resources. 

Without  straying  farther  from  the  point,  let  me  repeat  that 
Germiyiy  resorted  to  hyper-organisation  as  the  most  effective 
means  at  her  command  to  overtake  the  lead  of  older  industrial 
civilisations.  Dr.  Walther  Rathenau  once  explained  to  me  that 
that  is  the  reason  why  the  Fatherland  in  the  past  44  years 
has  developed  numerous  business  geniuses,  but  no  great 
I»litician.'5.  When  Bismarck  built  the  Empire  with  the 
cement  of  bloo<l  and  iron,  he  fashioned  a  structure  so  com- 
plete for  all  inunediate  purposes  that  the  brains  of  the 
countiy.  eschewing  politics  as  a  useless  career,  went  in  for 
business  as  the  field  which  offered  the  greatest  promise  of 
both  fame  and  fortune,  as  well  as  the  greatest  opportunity 
for  national  service. 

How  zealously  and  successfully  they  went  to  work  Ger- 
many's trade  balance  in  the  last  year  before  war  is  eloquent 
testimony.  To  me  it  will  for  ever  remain  testimony  that, 
however  much  the  German  war  party,  who  caused  the  war, 
hankered  for  it,  the  Geiman  business  world  wanted  peace. 
Germany's  industrial  development  is  a  romance  well  worth 
a  historian's  narration,  and,  once  written,  will  deserve  a 
place  among  the  text-books  of  all  peoples  desirous  of  raising 
thems<'lves  to  economic  affluence.  It  will  tell  of  almost 
countless  guilds,  leagues,  associations,  and  societies,  and 
notably  the  jKiwerful  Cartels,  or  syndicates  for  regulation  of 
.sales,  prices,  and  output,  formed  to  deal  with  every  branch 
and  sub-branch  of  mercantile  activity.  Cartels  are  the  Ger- 
man name  for  trusts,  \vhi<h  they  resemble  in  all  e.s.sentials. 
I  re<ently  heard  the,  stat^'inimt  made  that  there  are  no  less 
than  iriO.OOO  as.sociations  nf  one  s<irt  or  another  dealing  with 
the  question  of  foreign  (rude  (ilnne;  a  likely  onciugh  a.Hsertion 
when  we,  stop  to  consider  that  German  econiiiiiists  acknow- 
ledge that  T2  per  c/>nt.  fif  the  ixipulation  is  <iirectly  dependent 
upon  industry,  as  compared  with  28  per  cent,  which  lives  on 
agriculture. 

But  it  is  to  the  tremendous  zeal  and  application  of  the 
German,  especially  in  export  trade,  that  his  success  is  princi- 
pally due.  lie  is  an  insatinlde  Htud<'nt  of  the  demands  of 
the  particidar  market  on  which  he  has  designs.  He  puts  its 
local  customs,  prejudices  and  tniditions  under  his  microscope 
l)eforo  he  l>eginfl  catering  for  its  buBiness.  Ho  learns,  in 
particular,  all  there  is  to  know  about  its  credit  system,  and 
prepareH  to  accommo«latfl  himself  to  it.  He  will  not  be 
asliamfsl,  if  necessary,  to  wait  tlire/-  or  five  yenrff  for  his 
money,  where  an  Englishman,  a  Frenchman,  or  an  American 
would  not  d'enm  of  extending  cre<lit  for  more  than  90  or  100 


days.  1  have  been  a.ssured  by  a  notable  member  of  your 
own  trade  that  no  German  merchant  ever  took  an  order 
away  from  an  English,  American,  or  French  firm  on  equal 
terms.  Either  the  German  goods  were  lower  in  price,  or 
they  were  a  g<x)d  deal  better  for  the  same  price,  or  there  was 
some  distinct  advantage  of  some  other  kmd.  The  German 
makes  it  his  bu.siness,  somehow,  to  see  that  the  advantage  is 
there.  It  may  only  take  the  form  of  submitting  catalogues 
or  tenders  to  the  firm  in  Holland  in  the  Dutch  language  and 
in  guldens,  or  to  the  prospective  customer  in  Spain  in 
Spanish  and  pesetas,  or  the  German  may  be  guilty  of  so 
revolutionary  a  thing  as  to  cut  his  cloth  for  Patagonia  as  the 
Patagonians  want  it,  and  not  as  the  Germans  think  they 
ought  to  have  it. 

Then,  thei'e  is  the  systematic  and  sleepless  support  which 
the  German  Government  affords  to  its  business  pioneers 
throughout  the  world.  German  Embassies  and  Legations,  , 
besides  being  centres  for  purely  diplomatic  intriguing,  are  ', 
lieadquarters  of  the  German  business  organisation  in  -their  ] 
particular  capitals  and  countries.  A  German  business  man 
never  appeals  to  them  in  vain  for  counsel  or  assistance.  The 
German  consular  service  throughout  the  world  is  a  business- 
getting  service,  pure  and  simple.  But  in  addition  to  all  these 
external  aids  to  trade  there  is  the  wise  system  of  developing 
commerce  by  sagacious  legislation  at  home.  I  mean,  of 
course,  most  particularly,  the  scientific  protective  tariff,  with 
its  "  fighting  "  rates,  and  the  effective  scheme  of  reciprocal 
commercial  treaties  which  are  based  upon  it.  There  is  the 
intimate  partnership  between  the  great  shipping  companies 
and  the  Government,  which  finds  expression  in  subsidies  and 
liberal  facilities  for  port  and  docking  necessities.  There  is 
the  practice  of  preferential  rates  to  German  merchants  and 
manufacturers  engaged  in  the  export  trade,  for  tran.sport  of 
both  their  raw  materials  and  finished  products  over  the  lines 
of  the  State  railways,  or  on  the  State-owned  canals.  There 
is  that  abiding  interest  in  the  welfare  of  industry  which  the 
Emperor  never  fails  to  take — such  little  things  as  going  to 
the  works  of  the  .A. E.G.,  as  he  did  on  one  occasion  which  I 
well  remember,  to  listen  to  a  two-hour  highly  technical  dis- 
sertation on  a  new  turbine.  There  is  the  system  which  he 
insisted  upon  developing,  much  to  the  disgust  of  his  snobbish 
aristocratic  entourage,  of  conferring  distinguished  honours, 
social  and  otherwise,  upon  men  whose  claim  to  distinction 
was  only  that  of  having  brought  some  new  glory  to  German 
industry. 

We  read  much  these  days  of  the  "  Capture  of  German 
trade,"  but  I  wonder  if  it  is  being  approached  with  that  far- 
sighted  and  comprehensive  thought  and  energy  which  alone 
will  pave  the  w-ay  to  the  desired  goal. 

I  had  an  opportunity  the  other  day  of  talking  to  an  English- 
man w-ho  knows  more  about  Gennan  trade  practices, 
especially  in  the  realm  of  export,  than  any  man  now  in  this 
country.  I  asked  him  what  he  would  do  if  Mr.  Asquith 
decided  to  create  a  new  Government  department  called 
"Office  for  War  on  German  Trade"  and  placed  him  in  auto- 
cratic charge.  His  reply  was  evasive,  yet  illuminating  as  a 
searchlight.  He  said  :  "  England  wouldn't  know  what  to  do 
with  Germany's  trade  if  it  were  offered  to  her  on  a  silver 
platter  to-morrow,"  England  had  not  the  necessary'  plant  to 
begin  with.  That  was  obvious.  Nor  the  available  capital 
required  for  such  vast  extension  of  plant  as  coping  with 
Germany's  trade  would  demand.  But  what  was  a  thousand 
times  more  deplorable  was  the  deep-rootedness  in  the  most 
eminent  British  indu.strial  quarters  of  ethics  and  methods — 
at  even  the  zenith  of  the  Lloyd  George  "  sixx^ding-up  "  era— 
as  violently  out  of  tune  with  the  needs  of  the  hour  as  Nelson's 
wootlen  Victory  would  be  among  Admiral  Jellicoe's  ironclads. 
In  my  German  papers  I  read  that  German  exporters  are  on 
tip-t4)e  waiting  for  jieace  suddenly  to  break  out,  in  order  that 
the  markets  of  the  world  may  be  the  .scene  of  dumping  of  vast 
quantities  of  Teuton  wares  on  a  scale  hitherto  unwitne^d. 
From  a  meeting  of  the  leading  German  industrial  as.sociations 
at  Dresden  the  other  day  a  telegram  was  sent  to  the  Kaiser 
assuring  him  that  the  manufacturers  of  the  country,  with 
their  organisation,  plant,  energy,  ingenuity,  and  eagerness 
\ujimi)aired  by  the  war,  were  only  waiting  for  the  moment 
to  arrive  when  the  German  commercial  army  could  once 
again  clear  for  action  throughout  the  globe.  This  is  one  of 
the  most  significant  warnings  from  business  Germany  to  reach 
the  out<'r  univers(\  and  it  ought  to  he  taken  seriously  to  heart 
in  I'.ngland.  In  the  United  State.s  defensive  measurea  are 
already  in  prospect.  Congress  is  t4i  be  asked  at  its  forthcoming 
Mssinii  to  pass  legislation  making  it  unlawful  for  foreign 
manufacturers  to  sell  their  pro«luct«  in  America  at  loiss  than 
ilu>  <i)>t  of  production  there,  in  order  to  protect  .\merican 
iuiM<-li.inls  from  an  inflow  of  cheap  products  from  abroad  at 
the  <'iid  of  the  war. 

I  am  aware  that  British  industry  in  general,  and  your  own 
ureal  branch  in  particular,  have  concentrated  during  the  past 
year  on  war  and  (Uwernment  work.  I  know  that  this  has 
seriously  interfere<l  with  the  pros<xMition  of  ex|x>rt  trade,  but 
unless  you  In^gin  now,  no  niatl<'r  how  urgent  your  prej»ent 
pre-occiipnlions,  to  hnik  far  ahead  and  think  of  things  after 
the  war,  I  am  very  much  mistaken  if  you  will  not  find  that 
tin-  Germans  have  out-generalle<l  you.  They,  l«io.  arc  pre- 
occupied with  war  work,  a.ii<l  .I<'llii-«H>  effectually  frustrates, 
even  if  they  were  not,  any  possibility  of  their  doing  exjioit 
business.  But  you  may  be  quite  sure  that  with  their  mar- 
vellous  faculty    for    leaving    no  <\intingenoy   uncont<>tnplated. 
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they  art>  at  this  very  hour  busily  planning  and  plotting  for  a 
new  raid  on  the  world's  market-s  of  even  a  more  determined 
character  than  any  effort  they  have  ever  put  forth  in  the 
past.  With  the  vast  accumulation  of  bonded  indebtedness 
which  your  war  finance  is  piling  up,  the  need  for  intensive 
exploitation  of  export  trade  will  be  far  more  urgent  than  at 
;iny  previous  time  in  British  history.  Face  the  future  now 
instead  of  later.  Set  Germany  the  pace,  instead  of  following 
supinely  in  the  lead  she  will  be  all  too  ready  to  assume.  She 
rehes  on  your  "week-end  habit  of  mind."  She  figures  on 
exactly  what  is  taking  place  :  your  absorjition  in  the  present, 
and  characteristic  British  thoughtlessness  for  the  time  to 
come.  Your  fleet  has  paralysed  German  commerce  during  the 
war.  Let  British  sagacity,  thoroughness,  far-sightedness,  and 
organisation  keep  it  paralysed  after  the  war.  "  Waiting  to 
sec  "  will  be  as  fatal  to  British  industry  as  it  has  proved  for 
certain  politicians. 

.\bovo  ail,  make  your  Government  understand  that  you 
cannot  meet  German  competition  on  equal  terms,  to  say 
nothing  of  capturing  German  trade,  until  there  is  that  offen- 
sive and  defensive  alliance  between  Government  and  industry 
which  has  contributed  so  largely  to  the  development  of  the 
enemy's  commerce  both  at  home  and  abroad.  Make  your 
Government  realise  that  one  of  their  vital  functions  is  to  facili- 
tate, not  hamper,  business.  Make  them  see  that  the  British 
business  man  is  henceforth  welcome  at  British  Embassies, 
Legations,  and  Consulates  in  foreign  parts,  and  no  longer 
regarded  an  ignoble  intruder  on  diplomats  who  spend  far  too 
much  time  merely  in  dining  out  on  their  country's  behalf. 
Make  your  Government  see  what  tariffs  have  done  for  Ger- 
man trade.  Make  them  establish  a  ministry  for  foreign 
commerce  with  a  minister  at  its  head  who  is  an  eminent  and 
practical  business  man,  and  not  a  meritorious  poUtician. 

Make  your  banks  above  all  realise  the  role  they  have  to 
play  in  promoting  British  export  trade.  Tell  them  how  the 
story  of  German  industrial  development  is  very  largely  the  storj' 
<;f  lavish  support  of  commercial  undertakings  by  banking  capital. 
Insist  upon  a  condition  in  future  where  a  manufacturer  look- 
ing for  funds  for  the  foundations  of  a  legitimate  enterprise 
will  be  the  most  welcome  oi  all  visitors  to  the  marbled  pre- 
mises of  your  joint  stock  octopuses.  When  the  bankers  of 
England  have  learned  how  the  German  merchant  and  manu- 
facturer seeking  trade  abroad  are  accompanied  step  by  step 
by  the  German  banker,  English  financiers  will  have  acquainted 
themselves  with  still  another  secret  of  German  economic 
progress.  .\nd  their  studies  will  not  be  complete  until  they 
have  looked  into  the  system  which  German  banks  have 
brought  to  the  point  of  a  fine  art,  of  extending  the  German 
•credit  scheme  into  whatever  foreign  district,  no  matter  how 
remote,   that  Germans  have  invaded  for  trade  purposes. 

Make  your  great  shipping  and  railway  companies  realise 
that,  along  with  the  banks,  they  are  the  natural  allies  of 
British  business  men  in  pursuit  of  foreign  markets.  Make 
them  see  that  the  extraordinary  emergency  in  which  the 
export  trade  will  find  itself  at  the  close  of  the  war  requires 
extraordinary  co-operation  of  all  interested  agencies,  and  that 
a-  spirit  of  broad-gauge  and  liberal  concessions  is  required  if 
the  emergency  is  to  be  adequately  met. 

Make  your  rising  generation  of  young  business  people 
appreciate  the  value  of  foreign  languages.  Not  a  few  of  the 
German  triumphs  in  export  markets,  particularly  in  Britain's 
own  Dominions  and  in  the  East,  have  been  directly  attribut- 
able to  their  command  of  English.  Their  progress  is  South 
America  has  been  due  in  no  little  degree  to  the  fact  that 
they  send  there,  with  samples  and  order  books,  agents  who 
inow  Spanish.  Until  you  British  equip  yourselves  to  deal 
with  the  Russians  in  Russian,  with  the  Scandinavians  in  their 
tongues,  with  all  the  purchasing  peoples  of  the  earth,  in  fact, 
in  terms  familiar  to  them,  you  will  enter  the  forthcoming  race 
for  world-trade  domination  handicapped  in  favour  of  the  pains- 
"taking,  thorough-going  German. 

There  are  two  or  three  other  things  in  your  power  after 
the  war  which  no  amount  of  German  organisation  or  recu- 
perative talent  can  overcome,  and  you  wUl  be  recreant,  in 
my  humble  judgment,  to  your  elementary  self-interest  if  you 
fail  to  come  to  grips  with  them  promptly  and  comprehen- 
sively. I  would  build  round  the  British  Empire  first  of  all 
a  tariff  wall  so  high  that  no  German  manufacturer  who  ever 
lived  oonld  leap  it.  As  eternal  punishment  for  the  crimes  of 
which  the  Lusitania  will  for  ever  be  the  symbol,  I  would 
plao^  the  brand  of  Gain  upon  the  forehead  of  Gennan  shipping 
Ijy  decreeing  that  a  German  vessel  of  commerce  should  never 
again  pollute  the  waters  of  a  British  port.  I  would  cause  it 
to  be  looked  upon  as  a  disgrace  for  any  British  merchant  to 
•offer  German  goods  across  his  counter.  I  would  withhold  the 
right  of  naturalisation  from  German  subjects,  for  unless  that 
were  done  the  privDege  of  British  citizenship  might  some 
•day  be  extended  to  one  of  the  executioners  of  Edith  Cavell 
or  a  man  who  helped  to  murder  our  wive.s  and  children  from 
the  bomb  platform  of  a  Zeppelin.  I  know  that  time  heals  even 
the  scare  of  a  great  war,  but  the  wounds  which  German  war- 
fare has  ruthlessly  cut  across  not  only  the  British  Empire,  but 
civilisation  itself,  being  of  no  common  sort,  call  for  retribu- 
tion of  no  ordinary  calibre.  England  will  do  everything  that 
Germany  hopes  for  most  dearly  of  all  if  you  return  to  the 
state  of  "business  as  usual"  with  her  when  the  guns  are  no 
longer  barking.  You  business  men  have  a  stupendous  and 
inspiring  task  before  you  in  seeing  that  German  dreams  of 
■rehabilitating  German  trade,  in  British  markets  at  least, 
remain  blasted  for  all  time.     As  one  who  is  your  unquahfied 


well-wi.sher,  I  devoutly  trust  you  will  rise  to  the  opportunity 
and  master  it. 

.\fter  a  brief  discussion,  Mr.  D.  N.  Dunlop,  the  Secretary, 
said  that  he  did  not  agree  with  all  that  Mr.  Wile  had  said. 
German  methods  had  brought  about  this  war,  and  he  thought 
that  they  would  bring  about  the  downfall  of  Gcnuany.  What 
was  needed  was  a  strong  Federal  Association  of  all  the 
organisations  in  this  c-ountry.  A  Minister  of  Commerce  was 
not  of  much  use  unless  he  was  backed  by  a  capable  organisa- 
tion. A  Board  of  Trade  Committee  was  sifting  out  the  facts 
in  regard  to  the  trade  position,  and  the  B.E.A.M.A.  was 
taking  an  active  part.  It  had  appointc<l  overseas  committees, 
and  was  appointing  correspondents  all  over  the  world.  It  waa 
by  taking  off  the  coat  that  wo  should  win.  The  work  was 
not  going  to  be  done  all  at  once.  He  believed  in  co-operation, 
and  by  co-operating  they  would  succeed.  The  Council  had 
given,  and  was  giving,  consideration  to  many  matters,  and  it 
was  backed  up  by  the  men  of  the  different  departments. 
There  was  no  need  for  pessimism.  What  was  wanted  was 
strong  co-operation  of  all  interests  in  the  industry,  and  if  a 
little  patience  were  exercised  it  would  be  found  that  when  the 
war  was  over  they  would  by  co-operation  with  the  Institu- 
tion and  with  Government  Departments  have  available  a 
structure,  which  was -being  slowly  put  together,  which  would 
greatly  benefit  British  trade. 

Mr.  Davenport,  in  closing  the  proceedings,  said  that  the 
.Association  was  trying  to  avoid  a  policy  of  "  wait  and  see." 
It  was  hard  to  find  time  to  get  the  people  who  should  be 
interested  in  the  subject  to  give  their  attention  to  it.  There 
were  indications  that  the  Government  Departments  were 
waking  up  to  the  seriousness  of  the  future  position.  German 
competition  would  be  extremely  severe  after  the  war,  and 
there  was  a  need  for  a  closer  Imperial  Brotherhood  between 
the   Colonies  and  the  .\llied  countries. 


POWER    STATION    SWITCHGEAR. 


Mr.  p.  V.  HONTER,  Chairman  of  the  Newcastle-on-Tyne  Local 
Section  of  the  Institution  of  Electrical  Engineers,  in 
his  inaugural  address  on  November  8th,  spoke  at  length 
on  power-station  switchgear.  He  said  that  the  diversity 
of  opinion  as  to  the  correct  design  and  arrangement  of  power- 
station  switehboards  was  most  striking.  It  was  common  to 
find  two  power  stations  of  similar  date,  in  close  agreement 
as  to  general  design  and  lay-out,  but  differing  radically  in  the 
arrangement  of  the  switchgear.  He  gave  illustrations  in  dia- 
gram of  the  bus-bar  connections  of  five  important  power 
stations  in  this  country  and  in  America.  The  fundamental 
difference  between  the  various  arrangements  was  the  degree 
in  which  they  provided  for  internal  breakdown  of  the  switeh- 
board ;  the  more  complicated  anangements  made  the  more 
complete  provision.  They  might  correctly  define  the  function 
of  switehgear  as  being  to  maintain  supply  by  isolating  faulty 
sections.  It  was  also  logical  to  insist  that  before  perfection 
was  secured,  switehgear  should  not  only  isolate  faulty  sec- 
tions, but  also  provide  against  interruption  of  supply  in  the 
event  of  a  breakdown  ot  any  part  of  the  switehgear  itself. 
On  the  whole,  such  differences  in  design  as  were  met  might 
be  reasonably  expected,  since  they  were  dealing  with  some- 
thing quite  outside  calculation,  namely,  the  probability  of  an 
accident  to,  or  the  failure  of,  any  part  of  the  switchboard. 

iVfter  illustrating  various  types  of  bus-bar  arrangements. 
Mr.  Hunter  said  that  it  would  seem  quite  reasonable  that, 
if  the  effect  of  a  bus-bar  fault  had  to  be  limited,  the  proper 
way  to  do  it  was  to  divide  up  the  bus-bars  into  a  large  number 
of  separate  parts,  each  part  being  so  small  that  it  included 
one  section  of  the  system  only,  the  working  of  the  remainder 
being  independent  of  it.  To  some  extent  the  degree  of  com- 
plication would  depend  on  the  character  of  the  load.  On 
certain  loads  little  opportunity  occurred  for  taking  generators 
and  feeders  out  of  service,  and  in  these  circumstances  bus-bar 
switehes  would  have  to  be  more  frequent. 

It  was  a  fairly  safe  rule  not  to  include  more  than  two 
generators  on  one  division  of  bus-bar,  and  if  the  generators 
were  exceptionally  large  it  was  better  to  reduce  the  number 
to  one.  Speaking  of  the  more  common  troubles  met  with  in 
switehgear,  he  said  these  were,  according  to  his  own  experi- 
ence and  'arranged  in  order  of  frequency  of  occurrence  :— 
(1)  Mistakes  made  by  operating  staff;  (2)  unforeseen  effects;; 
(3)  failure  of  apparatus  due  to  weakness  or  deterioration. 

The  most  frequent  mistake  on  the  part  of  operators  was 
to  open  the  isolator  of  a  feeder  carrying  load,  instead  of  the 
one  next  to  it.  Notwithstanding  the  serious  risk  of  such  acci- 
dents, they  did  occur,  really  due  to  the  fact  that  a  switeh- 
board  consisted  of  a  large  number  of  parts  of  identical  appear- 
ance, the  onlv  dLstinction  being  the  labelling.  Vanous  sug- 
gestions for  the  adoption  of  distinctive  colourmg,  etc.,  had 
been  made,  but  the  most  satisfactory  arrangement  was  a 
complete  system  of  screens  and  interlocking.  The  arrange- 
ment could  be  made  to  provide  that  no  access  could  be 
obtained  to  conductors  while  they  were  alive  on  account  ot 
the  screens  being  automatically  locked  under  these  conditions. 
The  oil  switeh  was  interlocked  with  its  isolators,  so  that  the 
latter  could  not  be  opened  or  closed  while  the  oil  switch  was 
closed  There  still  remained  the  difficulty  that  the  feeder 
terminals  might  be  alive  through  some  mistake  in  not  opening 
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the  switch  at  the  other  end  of  the  feeder.  This  was  met  by 
replacing  the  disoonDecting  switches,  normally  used  between 
the  switch  and  the  feeder,  by  a  set  of  earthing  switches. 

Interlocking,  if  adopted  at  all,  must  be  complete,  as  partial 
interlocking  led  to  more  accidents  than  its  complete  absence. 
The  bus-bai-s  had  to  be  dealt  with  separately.  A  simple 
method  was  to  treat  each  length  of  bus-bars  as  a  unit,  and 
place  it  and  the  isolating  switches  disconnecting  it  from  the 
oil  switches,  in  a  gaUery.  Access  to  the  bus-bars  was  obtained 
by  means  of  a  door  at  each  end  of  the  gallery  only.  A  locking 
bar  from  end  to  end  of  the  galleij  was  provided.  This  bar 
could  not  be  rotated  into  the  position  that  allowed  the  two 
doors  to  be  opened  until  every  oil  switch  connected  to  the 
paiticular  length  of  bus-bar  (including  the  bus-bar  switches) 
was  open  and  isolated. 

These  precautions,  if  carefully  designed  and  constructed, 
were  not  expensive  compared  with  the  alternative  of  more 
oomphcated  switchgear,  and  should  give  immunity  from  mis- 
takes leading  to  breakdown  on   the  switchboard  itself. 

Under  the  heading  of  unexpected  effects,  the  principal  item 
was  abnormal  mechanical  forces  occurring  on  short  circuits. 
Most  trouble  had  been  experienced  with  isolating  switches 
opening  unexpectedly.  These  forces  were  generally  recog- 
nised, and  could  be  provided  against.  Another  possible  source 
of  trouble  was  the  fusing  of  the  primai'y  winding  of  current 
transformers  having  wound  primaries. 

Referring  to  oil  switches,  he  said  it  was  not  so  generally 
know^n  that  the  vapoui's  and  gases  given  off  when  opening 
heavy  loads  were  highly  conducting;  he  had  known  cases 
where  oil  switches  had  successfully  opened  heavy  short  cir- 
cuits, and  the  gases  afterwards  escaping  from  the  switch  had 
produced  another  short  circuit  outside  the  switch. 

.The  failure  of  switchboards  through  deterioration  was  a 
rare  occmTence.  Experience  had  led  to  the  use  of  materials 
of  i)ermanent  character,  and,  in  particular,  rubber  insulation 
for  high-tension  cii-cuits  had  been  abandoned. 

In  conclusion,  he  said  he  felt  sure  that  it  was  a  better  pro- 
cedure to  adopt  arrangements  preventing  those  particular 
faults  to  which  switchgear  was  most  liable,  rather  than  ki 
regard  the  faults  as  inevitable,  and  provide  complicated 
arrangements  to  limit  the  extent  of  them.  Experience  led 
him  to  the  view  that  it  would  be  a  mistake  to  attempt  to 
standardise  switchboard  arrangements,  or  switches.  His  per- 
sonal opinion  was  that  there  was  a  strong  probability  that 
future  development  would  include,  not  only  safety  interlocks, 
but  the  fomplete  abandonment  of  bare  conductors  for  high- 
ten.sion  power  station  switchboards,  and  that  the  security  of 
supply  thus  obtained  would  justify  the  use  of  a  minimum 
of  switchgear. 


THE  ELECTRICAL  INDUSTRY  AND  THE  WAR. 


On  Thursday  last  week  Mr.  H.  Hodgson  Wright  delivered 
his  inaugural  address  as  Chairman  of  the  Yorkshire  Local 
Section  of  the  Institution  of  Electrical  Engineers,  from 
which  we  make  the  following  extracts  : — 

The  one  outstanding  fact  that  this  world-war  has  taught 
us  is  that  success  cannot  be  won  without  the  aid  of  the 
engineer  and  mechanic,  and  an  organised  production  of  muni- 
tions of  war  on  a  scale  far  vaster  than  ever  imagined  before. 
In  no  previous  war  has  the  engineer,  both  mechanical  and 
electrical,  played  such  an  important  part. 

The  highest  and  most  specialised  skill  of  our  engineers, 
metallurgists,  and  chemists  is  directly  pitted  against  the  skill 
of  the  enemy  in  the  pro<luction  of  new  designs,  new  metals, 
and  expliisives.  Evciy  new  weapon  must  be  an  improvement 
on  the  la.st.  thus  the  war  is  proving  a  great  spur  to  invention 
in  eveiy  branch  of  engineering. 

Science  has  been  orffhnised  :  its  units  have  been  registered 
and  the  best  brains  of  the  professors  and  students  of  science 
throughout  the  Empire  are  being  made  use  of. 

Twelve  months  having  pas.sed  since  the  admirable  inaugural 
address  of  our  innncdiate  past  chairman,  I  propose  to  devote 
a  few  remark.^  retraipective  to  some  of  the  points  raised  on 
that  ocrcasion.  They  have  an  even  greater  significance  to-day, 
in  the  light  of  the  present  situation, 

Tliiit  a(l<lres.s  very  properly  indicated  the  duties  devolving 
upon  those  <if  our  profession  remaining  in  civil  life.  I  only 
pr<>[i(],<;e  to  refer  to  three,  of  these  duties,  which  are  inter- 
deiH'iidcnt  and   inseparable. 

The  first  is:  "To  do  all  possible  to  support  the  sentiment 
'  busine.sfl  as  usual  '  with  regard  (o  the  electrical  indu.stry  in 
partieiilar  and  all  other  British  iiulustries  in  general." 

Whilst  this  sentiment  was  then  (idniirable  in  itself  to 
indicat"'  that  our  factories  iiiiist  be  kept  going,  it  must  not 
have  the  effect  of  weakening  our  deterniinntion  to  put  the 
hiHt  ounce  of  energy  info  the  production  of  munitions. 

.\t  tlie  present  time,  therefore,  the  sentiment  "  Nothing  na 
iiHiial  "  would  be  more  nppropriiit<^.  Twelve  ninnths  .'igo.  only 
our  Inrgest  engineering  works  were  organised  for  the  produc- 
tion of  intinitiona.  Now  nearly  nil,  irrespective  of  size,  arc 
"  eonl  rolled  "  by  the  Government. 

Secondly  :  "  To  iissist  in  every  way  possible  the  efforts  which 
are  being  innde  by  Uritish  ninniifiietiirer.'i  to  capture  and 
rctiiin  foreign  and  colonial  Irndi-  which  until  recently  h.ns  been 
in  the  hands  of  alien  eneniieo."  , 

I'ming  the   war  wo  have  an   industrial    liniithing  time  po 


far  as  German  and  Austrian  competition  is  concerned.  What 
measures  are  we  taking  as  an  electrical  manufacturing 
industry,  either  individually  or  collectively,  to  conduct  the 
coming  industrial  war? 

Once  hostilities  are  ended,  the  ability  and  organisation  of 
Germany  will  be  directed  to  underselling  us  in  every  market 
of  the  world.  Prohibitive  tariii's  will,  to  a  large  extent,  pre- 
vent her  trading  with  Belgium,  Prance,  Italy,  and  Russia  for 
many  years.  Whether  we  shall  allow  her  li)  compete  freely 
with  us  and  our  Allies,  within  the  Empire,  is,  1  hope,  at  least 
doubtful.  .\  much  restricted  world  market  is,  for  her,  in 
any  case,  certain. 

Nor  shall  we  ourselves  be  free  from  severe  competition  by 
our  Allies  and  by  neutrals,  particularly  America.  In  Germany 
economic  causes  will  force  a  reduction  of  wages,  and  a  flood 
of  cheap  German  goods  will  result.  No  great  wage  reductions 
are  probable  in  this  countiy. 

To  meet  these  conditions  we  must  cheapen  production  by 
better   organisation,    improved    machinery',    designs,    and   co- 
operative sale  methods.    Increased  efficiency  of  production  and  ' 
the  utilisation    of  existing    and    new   scientific    methods    are " 
absolutely  necessary  if  we  are  to  hold  our  ground  against  the 
coming  competition. 

We  need  a  higher  and  more  general  standard  of  specialised 
technical  education  for  our  engineers.  It  is  here  that  Ger- 
many has  gone  ahead,  and  she  has  reaped  the  benefits  of  that 
education  in  the  organisation  of  her  factories. 

Many  manufacturers  still  continue  the  old-fashioned  sale 
methods  of  waiting  for  customers  instead  of  waiting  on  them. 
There  must  be  a  complete  change  of  these  methods. 

A.  much  closer  study  of  foreign  markets  is  needed ;  for  that 
purpose  a  thorough  technical  and  commercial  education  is  as 
necessary  for  our  salesmen  as  for  our  engineers.  Much  foreign 
business  has  gone  to  our  competitors  owing  to  our  neglect  and 
lack  of  commercial  organisation  in  foreign  markets.  Our 
expert  salesmen  should  have  pas,sed  through  eveiy  shop  and 
should  have  held  positions  in  the  estimating  and  designing 
departments,  and  should  be  c'lpable  of  advising  customers  on 
highly  technical  questions. 

If  financial  reasons  prevent  the  employment  of  a  staff  of 
highly  salaried  commercial  experts  abroad,  then  costs  may  be 
reduced  by  co-operative  sale  methods. 

By  carrying  the  same  principle  a  step  further,  electrical 
manufacturers  would  extend  their  foreign  markets  by  com- 
bining to  charter  an  electrical  exhibition  ship  fitted  up  with 
those  goods  which  are  most  in  demand.  The  cost  per  firm 
need  not  be  much  more  than  that  of  a  land  exhibition.  The 
ship  might  be  chartered  every  four  or  five  };ears,  and  the  stay 
at  each  port  would  be  determined  by  the  importance  of  the 
market. 

I  am  confident  that  a  co-operative  .scheme  of  this  kind  is 
possible,  and  would  result  in  the  capture  and  retention  of 
much  valuable  trade  formerly   held  by  enemy  com[>etitors. 

Par  too  little  attention  has  been  given  by  our  sales  engineers 
ttj  the  study  of  foreign  languages,  and  I  strongly  recommend 
our  junior  members,  whose  duties  may  take  them  to  foreign 
countries  in  later  years,  to  learn  at  least  one  language  besides 
their  own.  Yet  it  appiears  to  me  that,  however  perfect  we 
may  be  individually  as  salesmen,  and  how'ever  closely  we  may 
study  foreign  markets,  there  will  still  be  wanting  for  com- 
plete success  that  organised  State  assistance  which  Germany 
has  so  lavi.shly  extended  to  her  foreign  industry. 

Our  foreign  trade  can  never  be  fully  develojxxl  without 
diplomatic,  legislative,  and  financial  assistance.  The  Board  of 
Trade,  as  at  present  constituted,  and  the  diplomatic  and 
consular  services,  as  carried  on  by  the  Foreign  Oftice,  are  not 
adequately  equipped  for  the  encouragement  and  protection  of 
our  foreign  trade.  The  Board  of  Trade  was  originally  intended 
to  deal  primarily  with  transjiort.  i.e.,  shipping,  railways,  and 
carrying  agencies. 

The  great  spending  departments  of  the  Government  are  con- 
trolled by  the  Admiralty  and  War  OlTice.  Is  it  n<it  quite  as 
important  that  the  earning,  or  trading,  side  should  be  also 
controlled   by  a  separate  Government   Department? 

.\  permanent  and  non-party  Board  <if  Indu.strv  is  required, 
presided  over  by  one  of  our  most  expcMienced  ousinees  men 
and  advised  by  a  permanent  stall  of  exjierts. 

It  is  almost  incredible  that  practically  no  funds  are  .set  aside 
by  the  State  for  the  purpose  of  advancing  foreign  trade.  In 
the  year  10I.W4  the  amount  of  our  foreign  trade  w-as  over 
1,400  millions,  yet  the  cost  <if  running  the  whole  of  the  Board 
of  Trade,  including  the  home  department."*,  wa.s  only  £'21,^,000 

.'Vpart  from  the  consular  services,  the  Foreign  Office  staff 
interested  in  trade  in  foreign  countries  usually  consists  of 
commercial  attachik,  having  little  or  no  s|iecial  knowWge  or 
commercial  training,  and  who  us<'  their  office  aa  a  step  to 
advancement.  But  the  limil<'d  number  of  these  officials 
renders  their  work  of  .small  value:  China,  with  a  rx'pulation  of 
too  millionfl,  and  n  yearly  imix>it  trade  of  SO  niillion  pounds, 
has  one  commercial  attache. 

It  would  be  the  business  <pf  the  Board  of  Industry  to 
appoint  qualified  trade  commissioners  in  our  colonies,  depen- 
<leneies,  and  nil  foreign  countries.  whi>se  duty  it  would  l)e  to 
collect  and  report  to  headqnailers  all  u.sefnl  information  ns  t<' 
trade  openings  and  the  activities  of  our  foreign  cviinnetitors. 
to  negotiate  for  improved  and.  if  ivxwible,  preferential  trade 
relations,  notably  in  conne<>tion  with  international  loans,  and 
to  rounternct  and  prevent  tlie  <li.sseniination  of  false  and 
injurious  political  and  (v>inmeivial  information  by  enemy  f"ii 
petitors. 
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Thirdly,  "To  consider  carefully  the  methods  of  educating 
and  training  young  electrical  engineers  with  a  view  to  re- 
organising and  improving  such  methods,  in  order  that  in 
future  the  designing  as  well  as  the  manufacture  of  all  elec- 
trical apparatus  required  for  the  naval  and  military  services, 
shall  be  carried  out  by  British-born  subjects.  Special  atten- 
tion should  also  be  given  to  business  training,  so  that  the 
business  methcxls  of  British  firms  may  be  entirely  up-to-date 
and   their  sale-s  organisation  contivlled  by   Britishers." 

l"he  importance  of  the  proper  scientific  training  of  our 
electrical  engineers  and,  indeed,  the  complete  overhaulina  of 
>'ur  present  education  system,  is  a  subject  w-hich  is  vital  to 
the  electrical  industry. 

It  is  a  remarkable  fact  that  England,  the  birthplace  of 
modern  industry,  is  the  last  of  the  great  nations  to  build  up 
its  educational  system.  We  are  still  behind  other  great 
nations  in  making  public  provision  for  the  higher  branches  of 
education. 

Even  at  the  present  day  we  have  no  national  system  other 
than  that  of  elementary  education,  which  is  vei-y  far  from 
meeting  the  needs  of  the  nation. 

The  insepai-able  relationship  between  education  and  national 
success  in  commerce  and  industry  is  a  fact  w-hich  hardly  needs 
proof,  but  which  will  become  more  accentuated  as  years  go 
on,  due  to  the  higher  standard  of  training  required  by  our 
artisans  and  engineers. 

One  of  the  first  duties  of  our  legislators  after  the  war  should 
be  to  provide  the  country  with  an  organised  system  of  com- 
pulsory primary  and  secondaiy  education,  forming  a  co- 
ordinated step  to  our  technical  high  schools  and  universities. 
The  leaving  age  for  primary  schools  should  be  raised,  and 
the  continuation  schools  made  compulsoi-y.  The  last  period 
at  the  primary  school  should  be  devoted  to  a  pre-apprenticeship 
training,  during  which  the  youth's  aptitude,  or  otherwise,  for 
engineering  would  be  proved. 

Our  present  haphazard  apprenticeship  system  results  in  lads 
being  put  into  trades  for  which  they  have  no  natural  ability, 
and  the  financial  position  of  the  parents  only  too  frequently 
demands  that  the  boy  be  put  to  the  trade  which  pays  the 
highest  wages,  irrespective  of  his  aptitude  for  it. 

It  should  be  the  special  duty  of  the  teachers  during  the  pre- 
apprenticeship  pei-iod  to  note  the  boys  likely  to  be  suited  to 
skilled  handicrafts. 

The  teachers  should  be  encouraged  to  acquire  a  first-hand 
knowledge  of  the  .scope  and  requirements  of  the  local  engineer- 
ing trades  by  study  and  visiting  the  works.  A  much  closer 
collaboration  between  the  education  authorities  and  the  engi- 
neering employers  is  necessary,  and  would  lead  to  more  suit- 
able youths  being  .elected  for  trade  apprenticeship. 

It  is  gradually  becoming  recogni.sed  that  the  only  effective 
way  to  train  the  rising  generation  of  skilled  workmen 
after  leaving  the  elementaiy  schof)ls  is  to  have  half-time  in 
the  workshop  and  half-time  in  the  technical  school  between 
the  ages  of  14  and  18. 

.\  number  of  our  principal  technical  schools  give  a  two  or 
three  years'  day  course  of  instruction  for  student  apprentices 
during  the  winter  months.  These  are  steps  in  the  right 
direction,  and  I  should  like  to  see  the  scope  of  the  classes 
widene<l  to  form  part,  or  an  extension,  of  our  elementaiy 
education  system,  with  the  grant  of  a  leaving  certificate. 
This  c-ertificate  would  be  a  guarantee  that  the  boy  had  attained 
a  definite  standard  of  education,  and  would  thus  gradually 
become  a  qualification  required  by  the  engineering  employers 
for  trade  apprentices. 

Usually  engineering  works  do  not  provide  special  facilities 
for  practical  training,  and  the  annrentice  has  to  pick  up  such 
experience  as  he  can  in  a  more  or  le.ss  haphazard  fashion.  In 
a  few  British  and  certain  German  and  American  works, 
special  schools  and  training  shops  are  provided.  One,  at  least, 
of  our  foremost  electrical  manufacturing  concerns  has  an 
admirable  apprentice  school. 

The  instruction  is  divide<l  into  two  classes  :  "  General  "  and 
"Trade."  The  "General"  class  is  a  continuation  of  the 
apprentice's  regular  education,  and  affords  proof  that  our 
elementary  education  system  is  not  turning  out  boys  suffi- 
ciently educate<l  to  make  their  way  into  skilled  trades.  The 
remedy  for  this  is  in  the  trade  schools. 

The  second  or  "Trade"  cla.ss  is  devoted  purely  to  trade 
teaching,  and  consists  of  youths  .selected  from  the  "General" 
class. 

The  teaching  of  both  clas.ses  is  undertaken  by  the  firm's 
engineering  staff,  assisted  by  leading  foremen  and  shop  engi- 
neers, and  is  carried  out  in  working  hours  and  at  the  firm's 
expense. 

The  first  object  of  the  school  is  to  turn  out  good  workmen ; 
its  second  to  fit  them  for  promotion  to  positions  as  charge  hands, 
foremen,  and  inspectors.  Tlie  ouality  of  the  workman  is  thus 
raised,  and  with  it  the  standard  of  the  foremen. 

Whilst  it  is  both  possible  and  profitable  for  a  large  firm  to 
provide  its  own  trade  .school,  for  small  works  it  would  be 
impossible  for  financial  and  economic  reasons,  except  bv  a 
co-operative  .schoril  system  to  which  each  firm  would  send  its 
own  teachers  and  pupils.  Such  a  system  would  not  be  easy 
to  carry  out  in  practice,  owing  to  difficulties  of  distance,  etc. 
It  is  to  be  honed  that  ultimately  the  need  of  such  schools 
will  be  met  by  half-time  trade  classes  provided  by  the  educa- 
tion  authorities  in  all  large  industrial  centres. 

It  must  be  noted  that  the  improved  educational  facilities 
discussed  will    gradually   result   in   increased   numbers  rising 


from  the  ranks  of  labour  to  till  the  commissions  of  the  engi- 
neering industiy. 

The  foregoing  remaiks  apply  to  those  the  majority  of  whom, 
are  likely  to  remain  workmen  all  their  lives.  The  education, 
of  our  technical  engineers  is  built  up  on  the  secondary  or 
public  .sch(K)ls,  forming  an  intermediate  step  to  the  higher 
t<>chnical  school. 

In  this  country  we  make  the  mistake  of  allowing  technical 
instruction  to  be  given  t<x)  early,  instead  of  post|)ouing  it  till 
after  tho  completion  of  a  thorough  secondary  e<lucatiou. 

If  it  is  desirable  that  our  primary  instruction  be  a  mattec 
for  public  control  and  supervision,  it  is  doubly  the  case  with 
our  secondary  and  higher  instruction.  So  long  as  State 
control  stops  ihere  and  no  contact  and  co-relation  exists 
between  our  popular  instruction  and  the  in.struction  above  it, 
so  long  will  our  education  system  be  unsatisfactory. 

The  primary  school  naturally  presses  up  to  the  secondary 
sphere,  and  the  secondary  to  the  university  or  higher  technical 
school.  They  should  be  inseparable  and  co-related,  thus  form- 
ing a  highly  efficient  instrument  for  the  avoidance  of  friction 
and  competition.  But  not  only  must  the  steps  in  the  educa- 
tion ladder  be  inseparable  in  the  sense  indicated,  but  there 
must  be  a  clo.ser  association  between  our  universities  and 
technical  high  schools  and  the  engineering  industry.  Much  of 
their  work  is  of  a  purely  academic  character,  and  has  little  prac- 
tical application. 

I  am  convinced  that  great  advantages  would  result  to  the 
electrical  and  engineering  trades  if  they  would  submit  tho.se 
problems  to  the  universities  for  solution,  which  they  have 
neither  the  stall  nor  the  time  to  solve.  Such  a  connection 
could  not  fail  to  be  of  great  mutual  value,  and  would  result 
in  manufactureis  taking  a  keener  interest  in  technical  educa- 
tion and  the  teaching  staff  being  in  closer  touch  with  indus- 
trial problems. 

Immediately  the  war  is  over  Germany  will  endeavour,  at 
all  costs,  to  recapture  her  lost  foreign  trade,  and  we  may  be 
certain  she  will  flood  the  world  with  low-price*l  German  goods. 
The  strongest  weapon  we  can  forge  to  meet  that  competition 
is  without  doubt  to  look  carefully  to  the  better  training  of  our 
artisans  and  engineers.  Tlie  Institution  is  one  of  the  channels 
through  which  we  can  make  our  influence  felt  on  questions 
within  its  legitimate  scope,  and  there  can  be  no  doubt  that 
technical  training  is  one  of  them.- 


WAR    ITEMS. 


Trade  After  the  War. — In  several  of  the  daily  papers  just 
now  considerable  space  is  being  devoted  to  the  urgent  need 
that  exists  for  securing  an  early  statement  from  the  Govern- 
ment regarding  our  national  after  the  war  policy  concerning 
trade.  The  Council  of  the  Association  of  Chambers  of 
Commerce  of  the  United  Kingdom  is  stated  to  have  framed 
the  following  resolution  respecting  the  prospect  of  wholesale 
German  dumping: — 

Trade  .*\fter  the  War. 

Inasmuch  as  large  numbers  of  our  soldiers  will  return  to  industrial  employ- 
ment after  the  war  it  is  necessary-  to  look  ahead  in  order  that  nothing  may  be 
allowed  to  occur  likely  to  lessen  their  opportunity  of  obtaining  employment  and 
a  livelihood.  It  is  thought  that  Germany  may  pour  into  this  country  large 
quantities  of  manufactured  goods,  at  low  prices,  in  competition  with  the  pro- 
ducts of  our  working  people,  depriving  our  people  of  a  market  and  thereby 
reducing  employment.  This  Council  beg  to  warn  his  Majesty's  GovernmenI  ■ 
of  such  a  possibility,  and  consider  that  the  Government  should  be  prepared 
well  in  advance  with  a  considered  and  matured  plan,  to  prevent  unemployment 
caused  by  the  action  of  German  manufacturers,  and  to  secure  continuity  of 
business  for  those  who  have  undertaken  enterprises  with  the  hope  of  obtammg 
a  portion  of  trade  formerlv  done  in  competition  with  British  subjects  by  those 
countries  with  whom  we  are  at  present  at  war.  This  Council  strongly  impresses 
upon  his  Majesty's  Government  the  necessity  of  deciding  its  policy  in  connec- 
tion with  this  question  before  the  time  shall  have  arrived  when  the  feared 
mischief  may  have  begun,  shortly  after  the  conclusion  of  peace  and  the  re- 
opening ol  the  markets  of  the  world. 

One  of  the  papers  states  that  the  London  Chamber  of  Com- 
merce is  holding  a  special  ii-ieeting  this  week  to  consider 
the  whole  question  of  trade  relations  after  the  war  between 
Great  Britain  and  her  Dominions  and  the  Allies  on  the  one 
side,  and  our  enemies  on  the  other.  It  is  said  that  a  prize 
of  J1,000  will  probably  be  offered  for  the  best  scheme  of 
trade  defence  submitted  to  competent  judges  by  January 
1st  next.  The  Council  of  the  London  Chamber  is  understood 
to  be  making  further  representations  to  the  Government  in 
favour  of  the  more  general  adoption  of  the  metric  system  of 
weights  and  measures,  and  to  urge  members  of  the  Chamber 
to  introduce  the  system  into  their  own  businesses  without 
delay.  .    . 

.\  Berne  telegram  to  the  "  Morning  Post  "  states  that  it  is 
reported  from  Vienna  that  Germany  has  induced  the  Aus- 
trian Chamber  of  Commerce,  at  a  plenary  meeting,  to  agree 
virtually  to  all  her  demanils  regarding  a  future  economic 
and  commercial  union  betw^een  the  Austrian  .nnd  German 
Empires.  Austro-German  commercial  policy  will  be  basetl 
on  a  unified  plan,  and  both  countries  w-ill  negotiate  and 
conclude  in  common  all  commercial  treaties  with  other 
.States.  It  is  stipulated  that  Germany  and  .\ustria  must 
agree,  before  beginning  peace  negotiations,  upon  the 
economic  dem.ands  which  they  intend  to  put  forward,  and 
to  include  Hungary  in  the  Austro-German  economic  treaty. 

Perhaps  it  w'ill  "not  be  out  of  place  if  at  this  ooint  we 
quote  the  views   of  the  "  Spectator  "  respecting  the  future 
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position  of  German  industn  : — "  After  the  war  every  German 
manufacturer  will  find  thai  his  buildings  and  plant  and  hi-s 
house,  and  every  permanent  form  of  wealth  he  possesses,  are 
heavily  mortgaged,  ami  that  the  interest  upon  this  mortgage 
is  a  first  charge  upon  his  business.  It  is  quite  true  that  the 
interest  will  be  payable  to  other  Germans,  but  that  fact  will 
not  reduce  his  expenses  of  production.  From  this  point  of 
view  the  burden  upon  his  future  industry  is  exactly  as  great 
as  if  the  interest  were  payable  to  Americans.  Nor  is  there 
any  way  of  his  escaping  this  increased  cost  of  production 
■except  by  repudiating  his  debt.  Thus,  so  far  from  the  Ger- 
'  man  industry  being  unassailable  after  the  war,  it  will  be 
heavily  embarrassed  by  the  debts  which  the  German  Govern- 
ment have  contracted  to  pay  for  the  war.  Our  own  position 
will  be  relatively  better, "  not  indeed  because  we  have 
borrowed  abroad,  but  because  we  have  raised  at  any  rate 
some  portion  of  our  war  expenditure  out  of  current 
taxation." 

VVe  may  conclude  our  references  to  this  matter  by  alluding 
to  a  question  asked  in  the  House  of  Commons  on  November 
10th,  and  the  Prime  Minister's  reply  thereto.  Mr.  Fell  asked 
whether  the  Prime  Minister  would  take  the  opportunity  to 
be  afforded  by  the  expected  presence  in  this  country  of  the 
leaders  of  several  of  the  Dominions,  to  liold  a  conference 
with  them  to  consider  the  steps  to  be  taken  throughout  the 
Empire  to  meet  the  flooding  of  the  whole  Empire  with  cheap 
goods  from  enemy  countries,  which  was  expected  at  the  con- 
clusion of  the  war.  Mr.  Asquith,  in  reply,  said  that  "  this 
and  any  other  question  of  interest  to  the  Empire  "  would 
be  discussed  when  the  opportunity  was  given  by  the  presence 
in  this  country  of  the  Dominion  Government  representatives. 
As  already  announced  in  our  pages.  The  Parliamentary  Com- 
mittee of  the  Allies  is  to  meet  in  Paris  in  January  to  consider 
important  trade  questions  that  will  call  for  common  action 
at  the  end  of  the  war. 

Proposed  Cable  Manufacturing  in  Australia. — According  to 
an  Australian  paj>er  just  to  hand,  a  conference  took 
place  at  Melbourne  on  September  29th  with  the  Federal 
-Attorney-General  and  representatives  of  the  copper  producers 
of  the  Commonwealth,  with  a  view  of  arriving  at  an  agree- 
ment by  which  ore  should  be  treated  in  Australia  instead  of 
being  exported.  Representatives  of  all  the  principal  copper- 
producing  firms  were  present.  Mr.  Hughes  stated  at  the 
conclusion  of  the  conference  that  the  proposal  was  that  ore 
should  be  treated  in  .Australia  to  produce  metallic  copper, 
and,  further,  that  copper  goods,  particularly  wire,  cables, 
tubes,  etc.,  required  for  .Australian  consumption,  should  be 
manufactured  in  the  Commonwealth.  The  conference  was 
unable  to  reach  finality,  and  a  further  meeting  is  to  be  held 
at  a  later  date. 

Electricity  Works  and  Depleted  Staffs.— Mr.  A.  D.  Chal- 
mers, Mr.  D.  W.  Ritson,  and  ten  other  employes  at  the 
Gillingham  (Kent)  Electricity  Works,  have  asked  permis- 
sion to  join  the  reserve  forces  for  the  period  of  the  war.  As 
the  matter  is  a  serious  one,  and  as  the  Council  may  be 
deprived  of  practically  the  whole  of  the  staff,  the  matter 
has  been  referred  to  the  Electricity  Committee  for  con- 
sideration. 

Blackburn  Corporation  has  decided  that  it  must  retain  the 
services  of  men  in  the  gas  and  electricity  works.  These 
number  100,  and  there  are  29  other  emploj'Js  of  military  age 
considered  indispensable. 

Italy. — Voluntary  patriotic  effort  on  behalf  of  the  war  is 
as  much  evident  among  Italians  as  with  us,  and  our  con- 
temporary, "  L' Elettrotecnica,"  gives  a  list  of  45  of  the 
most  considerable  electric  supply  associations  and  electric 
manufacturers  who  are  pecuniarily  assisting  the  families  of 
their  staffs  at  the  front,  keeping  their  situations  open,  sub- 
scribing to  the  funds  of  the  Red  Cross  Hospital  and  to  local 
relief  committees,  subscribing  to  the  National  I-oan  for  them- 
selves or  assisting  their  employes  to  subscribe,  and  otherwise 
evincing  their  solidarity  with  the  national  aims  in  the  present 
crisis. 

Hot°Plates  in  Submarines. — Last  winter,  through  an 
appeal  made  in  the  "  Morning  Post,"  a  flotilla  of  our  sub- 
marines was  provide<l  with  electric  cooking  hot-plates.  A 
letter  from  a  Lieutenant-Commander  shows  how  these  hot- 
plates are  "  tremendously  appreciated."  Their  use,  he  says, 
will  be  more  frequent  than  ever  in  the  winter  that  is  now 
at  hand. 

Restricted  LightinjJ.— The  "  Times  "  states  that  owing  to 
the  number  of  fatal  accidents  in  Manchester  due  to  the 
darkened  streets,  the  local  Watch  Committee  has  petitioned 
the  Home  Office  authorities  to  remove,  or  at  least  modify, 
the  lighting  restrictions. 


NEW    PATENTS    APPLIED    FOR, 

(NOT     YRT     PUBLI8UKD). 


1915. 


Compllnl  Fxprmlv  lor  Ihij  journal  by  Musns.  W.  P.  TiioMPSOH  &  Co.. 
Flfclricnl  Pntrnl  ARcntn.  286.  High  Holborn,  London,  W.C,  ind  at 
Liverpool    and   Dradlord. 

15,3m.    "  Telephonic  rtcciveri."    E.  A.  CRtiUM.    November  lit.    (Complete.) 
15,300.    "  Rleciricnl  inXrumenti."    EvcRSiiCD  &  VinNolu,  Ltd  ,  I.  C.  Nud- 
lUu,   and   S.    I'.   W.    KiNMIS.      November   III. 


'  Rlectro-m.i|;netic     poVer     transmissii 

&  II.  W.  Bkown.     November  2nd. 
'  Electric    coupling    appliances."     J.    I 
'  Electric    switches."     W.    L.   Wise 
November  2nd. 


system," 


McIndof..       November  2nJ. 
Briti8)i   Thouson-Houston 


15,421. 

J.    OOILAR 

15,427. 

15,447. 

Co.,   Ltd. 

15,448.  "Circuit  connections  of  electrcn  discharge  apparatus."  BmiiSH 
TlloMSoN-HouSTON  Co.,  Ltd.  (General  Electric  Co.,  U.S.A.).  November  2nd. 
15,459.  "  Electric  lampholders."  General  Accessories  Co.,  Ltd.  (L.  Rosen- 
.Seymour,  Transvaal).  November  2nd.  (Complete.) 
*  Electric  adaptors."  General  Accessories  Co.,  Ltd.  (L.  Rosen- 
Seymour,  Transvaal).  November  3nd.  (Complete.) 
'  .\pp;ir.Ttus  for  adjustably  holding  X-ray  tubes."  E.  H.  Hanson 
.    Cox    Si  Co.,   Ltd.      November  2nd.      (Complete.) 


&  C. 

15.460.     • 
thall    &   C. 

15,471.     • 
and    H.    W 

15,514.    "  Pumps."     British  Thomson-Hol'STon  Co.,   Ltd.   (General  Electri 
Co.,   U.S.A.).     November  3rd. 

15,518.     "Telephonic    receivers."       E.   A.  Graham.       November  3rd.       (Con 
plete.) 

15,525.     "  Means    for    compensating    for   leakage    in    wave 
terns."    G.  Constantinesco  &  W.  Haddon.     November  3rd. 

15,539.  "  Alarm  fuses  for  telephone,  telegn 
MATic  Telephone  Manufacturing  Co.,  Ltd.,  J. 
ber   4th.      (Complete.) 

15,555.     "  Electric     resistances,"        British     Thomson-Houston 
(General    Electric   Co.,    United    States).      November  4th. 

"  Construction   of   electric  switch."     G.    Markt.     November   4th. 
"  Telegraph   apparatus."     W.   J.   Mellersh-Jackson  (Western    Union 
leiegraph   Co,,    U,S.A,).     November  4th.     (Complete.) 

15.595,     "  Construction    of    dynamos    and    electro-motors."     H.    B.    MansXLL 
and  G,  Walker.     November  5th. 

15,633.     "  Protective     devices      for     electric     circuits."        British      ThomSON- 
Houston  Co.,  Ltd,    (General    Electric  Co.,  U.S.A.).     November  5th. 

15,652.     "  Switchboards   especially    applicable    to   military    portable    telephone 
sets."     H.   J.  B.   Hampson.      November  5th. 

'  Operating   rotary  converters   and  other  alternating-current    machin- 
H.     Railing    &    C.    C.    Garrard.       November    6th.      (Addition    to 


transmission    sys- 
(Complete.) 

AuTO- 
Novem- 

Co.,     Ltd. 


15,563. 
15,579, 


15,681. 


10.841/13.) 
15,683, 

(Conventioi 
15.695, 

Co,,    Ltd, 


'  Electric  heating  device."    Landis  &  GvR  Art.  Gcs.    November  6th. 
1   date,  November  9th,   1914.   Switzerland.)     (Complete.) 
'  Method   of   making  vitreous  bodies."     British  Thomson-Houstos 
(General    Electric    Co,,    U.S.A.).      November  6th. 


PUBLISHED    SPECIFICATIONS. 


1SX4. 


21.096.  .Alternating  Electric  Current  Circuits  ih  WHiai  Coni>ensirs  ari 
e.mplo^-eo.  British  Insulated  &  Helsby  Cables,  Ltd.,  and  H.  Higham.  October 
17th. 

21,145.  ELECTRlCALLv-ACTUATEn  Toois  W.  J.  Mellersh-Jackson  (Common- 
wealth   Electric  Tool  Co.,   U.S.A).     October  17th. 

21,184.  Electrical  Pressing  Irons,  A.  E.  Reimers  &  F.  F.  Kiefer.  October 
19th. 

21.266,    Telephone  Systems.       E.  G.  Godtree.      October  2»th. 

21.388,  Wireless  Signalling  Systems.  British  Thomson-Houston  Co, 
(General    Electric  Co.,    U.S.A.).      October   22nd. 

31,593,  Electric  Switches.  C,  H.  Miller.  October  27th.  (October  28th, 
1913,   U.S.A.) 

21,998.     Electrical  Switches,     H.    Leitner,     November  4th. 

23,238.     Electric    Batteries,     F,    J.    Beaumont.      November   aSth. 

23.314.     Electric  Heat  Radiators.     A.  B.    Neiman.     November  30th. 

23.653.  Simplified  Method  for  Localisation  or  Bullets  and  other  Foreign 
Bodies  bv  means  or  X-ravs,     G,  G.  Blake.     December  7th. 


ISO.     Electric  Starting    Devicf.s    for    Mot^r-driven   \*eiiicles.     Maschinen- 
fabrik  Oerlikon.     January  5th.      (January  29th,  1914.) 


1,694.  loNiSATioN  Devices  for  .Amplifvino  Electric  Currrnts.  Western 
Elictric   Co.,  Ltd.   (Western    Electric  Co..  U.S.A.).     February   3rd. 

4.076.  Storage  Battery  Separators  and  process  for  making  same.  T.  A, 
Willard.      March  15th. 

5,104,  Electric  Motor  Controllers.  Igranic  Electric  Co.,  Ltd.  (Cutler- 
Hammer   Manufacturing   Co.,   U.S.A.).     April  Ist. 

G.302,  Electrically-actuated  Tools,  W.  J.  Mellersh-Jackaon  (Common- 
wealth Electric  Tool  Co.,  U.S.A.).  October  a7th.  (Divided  application  on 
21.143/14,   October   17th,) 

6,364.  Electrically-actuated  Tools.  W.  J.  Mellersh-Jackson  (Common- 
wealth Electric  Tool  Co..  U.S.A.).  October  28th.  (Divided  application  on 
21,143/14,   October  17th.) 

6,738.  Electrically-actuated  Tools.  W.  J.  Mellersh-Jackson  (Common- 
wealth Electric  Tool  Co.,  U.S.A.),  Mav  Slh.  (Divided  application  on  21,145/14, 
October  17th.) 

8,047.  Electric  Switches  for  Lighting  Installations.  Robert  Bosch 
(firm  of).     May  31st.     (June  9th,  1914.) 

8,903,     Electrical  Relay-s,     V.  Tedeschi   4  A,    Rossi.     June   16th. 


Teleplioiiy  on  Air-Sliip.^.— In  Ln  Lnmi/re  Ehrlriquf 
a  brief  description  is  given  of  a  new  telephone  ont6t  which  has 
been  devised  by  the  company  "  Lo  Maturicl  Tu'i'phonique"  for  the 
nne  of  the  pilot  and  pawenerer  in  aii  aeroplane.  The  noise  of  the 
wind  and  the  propeller  renders  conversation  in  the  ordinary  way 
impoBsible.  The  cnuipment  oonBietR  of  a  head- set  with  two  watch- 
type  rrcoivers,  which  are  closely  applied  to  the  ears,  and  a  special 
typo  of  transmitter  which  is  worn  on  the  broast  under  the  olothini;. 
between  the  neck  and  the  third  rib.  The  apparatus  are  connected 
by  flrxihles  and  plntrs  to  a  circuit  provided  in  the  fuselage,  and  a 
battery  of  three  dry  cells  is  snpplicd,  oapal>le  of  maintaining  com- 
uinnioation  for  100  hours.  It  ia  stated  that  conversation  can  be 
carried  on  no  matter  how  (treat  the  noise  of  the  air  and  the  pro- 
pellers. 
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Rates  for  Great  Britain  and  Canada 
will  until  further  notice  be  increased  to 
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Commercial  men  throughout  the  country  have  been 
reviewing  with  no  small  concern  the  continued  in- 
crease in  freight  rates  charged  by  British  shipping 
companjies  during  the  past  six  months,  when  the 
conditions  ruling  throughout  the  commercial  world 
have  been  entirely  without  precedent  in  history. 

In  justice  to  the  shipowners,  due  allowance  must 
be  made  for  the  difficulties  caused  by  the  serious 
reduction)  of  ships  available  for  mercantile  purposes 
as  a  result  of  the  heavy  demands  from  the  Govern- 
ment for  vessels  for  transports.  Due  allowance  must 
also  be  made  for  the  all-round  increase  in  the  work- 
ing expenses,  particularly  in  the  wages  and  coal  bills. 
After  making  the  most  liberal  allowances  for  these 
contingencies,  however,  there  appears  to  be  no  rea- 
sonable justification  for  the  abnonnal  increases  >» 
freight  rates. 

The  rates  for  cotton  goods  have  increased,  in  some 
cases,  as  much  as  300  per  cent,  since  the  commence- 
ment of  the  war,  while  the  charge  for  carriage  of 
steel  has  risen  from  los.  6d.  per  ton,  at  which  figure 
it  stood  just  prior  to  the  outbreak  of  hostilities,  to 
no  less  than  50s.  per  ton,  the  present  rate!  The 
excessive  rates  demanded  for  carriage  of  foodstuffs 
have  proved  one  of  the  most  important  factors  in 
the  bolstering  up  of  prices  to  the  present  high  level, 
and  as  a  result  of  the  inability  of  the  railway  com- 
panies to  successfully  cope  with  both  the  commercial 
and  Government  demands,  the  coastwise  steamship 
companies  have  carried  vast  quantities  of  foodstuffs 
from  one  part  of  the  Kingdom  to  another  at  prac- 
tically whatever  excessive  rates  they  thought  fit  to 
demand. 

If.  further  proofs  be  needed  that  the  rates 
charged  during  the  past  twelve  months  have 
been  most  exorbitant,  the  balance  sheets  pub- 
lished recently  by  British  st'^amship  companies 
will  supply  them  at  a  glance.  Profits  as  high 
as  80  per  cent,  on  capital  have  been  recorded 
on  several  occasions  already,  and  at  60  per  cent.,  or 
round  about  that  figure,  quite  a  number  of  hitherto 
comparatively  modest  dividend-earning  steamship 
companies  figure  conspicuously,  after  having  made 
the  most  liberal  allowances  possible  for  depreciation 
and  renewals  and  repairs.  Hardly  a  solitary  excep- 
tion can  be  found  of  a  British  steamship  company 
which  has  not  experienced  phenomenal  prosperity 
during  the  past  twelve  months,  a  success,  it  should 
be  noted,  that  has  been  attained  against  the  most 

=  adverse  conditions  arising  from  labour  shortage, 
wages  increase,  costly  fuel,  and  extra,  working  ex- 
penses all  round,  and,  m'oreover,  on  a  total  tonnage 
carried,  in  most  cases  far  below  that  of  a  normal 
working  year. 

Whereas  the  German  mercantile  marine  has  been 
reduced  to  a  state  of  utter  ineffectiveness,  in  conse- 
quence of  the  inability  of  the  German  fleet  to  pre- 
vent the  blockade  of  its  coasts,  the  British  steamship 
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companies  have  enjoyed,  in  a  very  large  measuie, 
the  protection  of  the  British  Heet,  and  througli  this 
)io\verful  agency  have  been  enabled  to  reap  a  golden 
harvest.  The  burden  of  maintaining  this  great  and 
powerful  protector  of  our  connnercial  welfare  at  the 
present  high  level  has  been  quietly  borne  by  the  Bri- 
tish public,  and  it  must  be  considered  a  decidedly 
poor  return  for  all  the  sacrifices  made  if  this  great 
weapon  is  to  be  used  in  the  hour  of  need  by  the 
British  steamship  owners  as  a  means  to  exploit  the 
public,  whose  sacrifices  and  patriotism  have  enabled 
the  shipping  companies  to  prosper  so  exceedingly 
when  they  might  reasonably  have  suffered  a  pro- 
longed period  of  depression  bordering  qn  calamity 

The  effect  of  such  artificial  impositions  upon  the 
trade  of  this  country,  both  now  and  hereafter,  is 
bound  to  prove  of  most  serious  jmport.  From  a 
strictly  commercial  point  of  view  it  is  questionable 
if  the  shipowners  can  be  seriously  blamed  for  taking 
the  opportunity  to  line  their  pockets  at  the  public 
expense:  and,  doubtless,  the  argument  they  would 
at  once  adopt  to  justify  their  actions  would  be  found 
to  be  based"  upon  the  law  of  supply  and  demand. 

At  a  time  such  as  the  present,  however,  when  re- 
strictions and  impediments  abound  on  every  hand  to 
prejudice  the  smooth  working  of  an  accepted  insti- 
tution, the  law  of  supply  and  demand  cannot  effec- 
tively operate  without  imposing  unjust  burdens  upon 
one  section  of  the  community  to  the  corresponding 
advantage  of  another.  In  the  present  case,  the 
sections  Imposed  upon  comprise  collectively  the 
entire  commercial  interests  of  the  country,  and  the 
results  are  too  serious  to  admit  of  delay  in  their 
removal. 

The  Government  doubtless  owes  much  to  the  sliip- 
owners  for  the  valuable  services  they  have  rendered 
at  a  critical  period  in  the  history  of  this  country;  the 
debt,  however,  which  the  shipowners  owe  to  the 
British  fleet  for  its  protection  is  one  on  a  far  higher 
plane  altogether  and  hardly  comparable  from  any 
standpoint.  In  any  case,  the  public  and  the  commer- 
cial interests  of  the  country  caimot  under  any  cir- 
cumstances whatever  be  allowed  to  be  imperilled  by 
the  obligations  of  either  to  tlie  other,  and  the  neces- 
sity for  prompt  action  by  the  Government  in  the 
direction  of  fixing  maximum  freight  rates  is  agreed 
upon  by  manufacturers  and  others  throughout  the 
country  to  be  of  the  greatest  urgency.  There  ap- 
])ears  to  be  no  reason  why,  in  conunon  with  other 
sections  of  commercial  enterprise  which  have  been 
wholly  or  in  part  regulated  and  controlled  by  the 
Government,  shipowners  should  not  also  be  placed 
above  the  temptation  to  "make  good  "  at  the  period 
when  immunity  from  artificial  restrictions  and 
manipulations  is  most  vital  and  most  necessary  to  the 
commercial  stabilitv  of  the  countrv. 


There   has  been   a  feeling  for  some 
A  Cnmmorcial    .•  ,  i  •  ^       ^   i 

Elprtrioal  P      among;  men  who  are  interested 

Association.  ^°  ^^^  electrical  trade  in  various  non- 
technical capacities  that  there  is  room 
for  what  might  be  called  a  commercial  electrical  association. 
We  allude  to  men  who  take  no  interest  in  the  Institution 
of  Electrical  Engineers,  as  it  does  not  meet  their  particular 
requirements.  They  have  been  to  a  few  meetings  and  "got 
tired  "  because  they  are  non-techniciil  men.  Yet  they  want 
something  more  than  an  electrical  sales  managers'  meeting 
society.  It  has  remained  for  Mr.  Ilowanl  I'^oulds  to  take 
the  initiative  in  such  a  direction  by  makini;  the  sugges- 
tion public  in  an  address  to  the  I'.irminghura  l']lcctric  Club, 
but  he  plans  a  far  more  ambitious  Fcheme  which  might 
perhap?  embrace  the  less  pretentions  one. 

He  ]iropoundcd  it  in  the  course  of  a  paper  on  "Organising 
the  Electrical  Iiidastry,"  in  which   he  pointed  out  that  all 


of  the  existing  associations  and  societies  within  the  electrical 
industry  are  dealing  individually  with  work  which,  as  to  the 
major  portion  of  it,  is  common  to  all  of  them.  lie  would 
like  to  see  them  amalgamated.  Sub  -  Committees  being 
appointed  to  deal  with  matters  that  were  special  to  each 
of  them.  His  argument  is  that  these  associations  are 
wasting  time  and  money  by  endeavouring  to  do  something 
which  separately  they  are  not  strong  enough  to  carry  out 
effectively,  and  he  thinks  that  it  would  be  infinitely  better 
if  there  were  some  large  association  for  the  protection 
and  development  of  the  commercial  side  of  the  electrical 
industry,  instead  of  "  nearly  a  score "  of  smaller  societies 
dealing  with  the  matter.  Those  smaller  societifs  will 
derive  comfort  from  the  knowledge  that  he  sees  good  in  all 
of  them  ;  they  may  not  all  readily  agree  with  him  that 
none  of  them  is  doing  anything  which  has  a  sufficiently 
important  result  upon  development  of  the  applications  of 
electricity  to  industrial  and  commercial  uses.  We  believe 
we  are  correct  in  saying  that  the  activities  of  the  Electrical 
Development  Committee  are  restrained  owing  to  war  con- 
ditions.    We  quote  from  his  remarks  :  — 

We  have  nothin?  whatever  to  compare  with  the  Commercial 
Gis  Association,  which  organises  a  complete  publicity  ornsade 
throusrbout  the  country  and  through  the  gas  companies  and  gas 
departments  of  municipalities  supports  a  very  fine  scheme  of 
publicity. 

What  I  am  really  anxious  about  is  that  we  should  establish  in 
our  industry  a  body  which  shall  be  jji-ima  faeie  a  cimmercial 
association.  A  technical  institution  we  already  possees,  which 
does  an  enormous  amount  of  valuable  work,  but  we  must  have 
sometbing  far  different  if  we  are  to  meet  the  competition  of  the 
gas  industry,  and  if  we  are  to  develop  the  employment  of  elec- 
trical methods.  The  nucleus  of  such  an  association  al'eady  txists 
in  the  Manufacturers'  Association,  but  we  should  require  eome- 
thirg  more  than  this.  We  require,  in  addition,  a  strong  associa- 
tion of  supply  undertakings,  and  one  which  will  include  the  com- 
pany as  well  as  the  municipal  undertaking,  because,  commercially, 
there  is  no  difference  between  the  objects  they  have  in  view  ;  and, 
further,  we  require  a  sound  financial  section,  which  will.  If  neces- 
sary, provide  the  funds  for  extending  industrial  undertakings. 

As  our  banks  do  not  support  the  trade  of  the  country, 
Mr.  Foulds  regards  it  as  the  business  of  substantial  indus- 
tries to  create  their  own  financial  institutions,  and  establish 
a  body  which  shall  be  in  a  position  to  weigh  up  any 
propositions  submitted  to  it,  and  provide  the  necessary 
financial  backing.  The  financial  position  at  the  moment 
does  not  encourage  us  to  hope  for  early  support  of  British 
electrical  industry  along  the  lines  adopted  by  industrial 
banks  unless  the  industry  itself  plays  a  leading  part.  The 
proposition  is,  on  this  ground,  a  timely  one  for  discussion. 
Among  other  objects  of  the  proposed  association  Mr.  Foulds 
mentions  the  training  of  young  men  to  act  as  commercial  and 
trade  ambassadors  in  foreign  countries,  and  do  anything  and 
everything  which  could  bring  the  electrical  manufactures  of 
this  country  into  full  employment,  not  only  within  its  borders, 
but  also  abroad.  At  this  point  Mr.  Foulds  has,  in  our  esti- 
mation, touched  one  of  the  weak  places  in  our  electro-indus- 
trial armour.  He  at  any  rate  does  not  think  that  we  have 
reached  the  limit  of  our  productivity.  In  his  view  none  of 
the  existing  associations  has  a  definite  fighting  commercial 
policy,  while  those  which  make  some  pretext  of  having  it 
possess  no  means  of  prosecuting  it.  He  recognises  that  some 
of  the  existing  associations  are  of  a  nature  that  would 
prevent  them  from  being  absorbed  by  a  commercial  asso- 
ciation, but  he  believes  that  many  could  be  so  absorbed, 
thus  strengthening  their  influence,  reducing  their  expenses, 
and  saving  a  great  deal  of  time.  He  holds  that  by  securing 
the  support  of  everyone  in  the  industry,  lay  as  well  as 
technical,  the  association  would  be  built  upon  a  sure 
and  solid  foundation  ;  that  it  would  have  such 
a  huge  membership  that  ample  funds  ought  to  be 
available  for  any  progressive  policy  that  was  decided 
upon  ;  and  that  the  very  existence  of  a  powerful  assccia-' 
tion  of  the  kind  would  be  a  deterrent  to  any  attempt 
in  any  (piarter  to  interfere  with  the  legitimate  operations 
of  the  industry.  For  the  purpose  of  discussion  he 
advocates  an  organisation  with  three  main  si  ctions,  each 
having  specialised  sub-committees  :—(l)  Manufacturing 
and  contractinc  ;  (2)  Supply  of  clt  ciricity,  including  com- 
pany and  municipal  ;  (a)  Financial. 

Mr.  Foulds  would  like  to  see  the  new  organisation  take 
benevolent  fun<lg  under  its  patcrntl  wing  and  develop  them, 
and    he   detires  it   to  become  so  powerful  an  Association 
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that  even  the  industrial  apathy  of  Parliament  could  not 
prevail  against  it.  We  have  witnessed  the  rise  and  fall  of 
many  schemes  for  the  better  organisation  of  our  electrical 
industries,  but  as  we  indicated  last  week,  the  matter  is  still 
full  of  interest  and  importance  and  is  a  legitimate  one  for 
dis<.-us8ion.  The  proposal  is  one  to  remember.  If  it  were 
not  war-time  it  might  stand  a  better  chance  of  receiving 
the  attention  that  it  deserves. 


The  copper  market  has  shown  increas- 
^  '  ing  and  sustained  strength  for  some 
weeks,  and,  in  spite  of  prices  standing  now  at  a  higher  level 
than  since  1907,  it  would  be  altogether  premature  to  assume  " 
that  the  upward  movement  has  spent  itself.  The  impelling 
cause,  of  course,  is  the  ceaseless  advance  notified  in  America, 
where  producers  seem  to  have  the  position  entirely  in  their 
own  hands,  and  are  able  to  raise  their  prices  whenever  ordei  s 
of  any  magnitude  are  placed  before  them.  The  supply  of 
immediately  available  copper  in  the  United  States  is  stated  on 
all  hands  to  have  been  reduced  to  trifling  proportions,  and, 
in  view  of  this,  there  has  been  something  like  a  scramble  on 
the  part  of  needy  consumers  who,  having  delayed  purchasing, 
find  themselves  at  last  forced  to  enter  the  market  for 
prompt  supplies.  The  only  conclusion  which  can  be  arrived 
at  regarding  the  broad  outlines  of  the  situation  is  that  the 
war  demands  are,  in  one  way  and  another,  licking  up  such  a 
huge  quantity  of  material,  that  the  current  output,  large 
though  it  is,  is  insufficient  to  supply  requirements.  On  the 
top  of  this  there  is  a  practical  paralysis  of  the  copper 
industry  in  the  Slate  of  Arizona,  where  a  strike  has 
developed  into  a  lock-out,  and  where  the  men  are  now 
showing  a  very  nasty  spirit,  with  the  result  that  considerable 
damage  has  been  done  t#  certain  of  the  properties.  There 
is  no  relief  in  sight  so  far  as  the  European  market  is  con- 
cerned, although,  if  only  some  reasonable  arrangement 
conld  be  made  in  connection  with  the  shipping  of  copper 
from  America,  there  might  be  some  relaxation  of  the 
diffijuliies.  At  the  present  time  it  is  very  hard  for  people 
here  to  buy  copper,  and  still  harder  for  them  to  ship  it 
when  it  is  purchased.  Prices  of  refined  copper  are  soaring, 
and,  in  spite  of  it  all,  the  demand  continues  on  a  pretty 
good  scale,  although,  naturally,  the  main  consumption  is 
that  in  connection  with  the  supply  of  war  materials.  The 
shipments  of  refined  copper  from  America  to  Europe  con- 
tinue small,  but,  to  counterbalance  this,  the  exports  of  brass 
and  materials  into  which  brass  enters,  show  a  large  increase 
compared  with  last  year. 


her  ;^rd,  took  the  initiative  in   the    formation  of  the  bank, 
and  had  actively  co-operated  in  bringing'  it  to  the  position 
which  it  occupied  to-day.     We  thus  find  confirmation  of  the 
statement  made  in  this  journal  several  weeks  ago,  that  the 
bank  owed  its  origin  to  the  Berlin  A. E.G.    Another  (lerman, 
bearing  the  characteristic  name  of  Commercial  Councillor 
Deutsch,  has  been  elected  in  substitution  as  the  representa- 
tive of   Germany    industry,  whilst  Herr   Engster,  chairman 
of   the   Oerlikon   Machinery  Works,   and    llerr   Jenny,  of 
Durst,  have   been   chosen   as  representatives  of  the  Swiss 
electrical  industry.     But  probably  the  most  important  fact 
is  that  Dr.  Julius  Frey,  who,  a  year  ago,  was  in  favour  of 
the    retention    of     the    German    majority,    and    who    in 
conjunction   with   his  Swiss  and    German   colleagues  con- 
sented to  the  addition  of  two  farther  Swiss  members  to  the 
board,  has  now  agreed,  together  with  his  fellow-members, 
to  a  still   further  increase   in  the  Swiss  element   by  the 
election,  which   has   jnst   taken  place,  of  five  new  Swiss 
directors  of  prominent  standing.     As  one  German  member 
has  now  resigned  and  not  been  replaced,  the  final  result  is 
a  board  composed  of   18  Germans   and    14    Swiss.     This 
further  change  has   been  effected    in   order   to   take   into 
account  in   the  composition  of   the  directorate  the  actual 
conditions   in    relation   to   the   distribution  of    the  shares 
among  the  proprietors.     Thus,  although  it  was  not  thought 
advisable   a  year   ago  to   remove  deserving   directors,  the 
lapse  of  a  year  has  so  far  brought  about  a  change  that  the 
German  element  has  now  been  diluted  by  the  strengthening 
of  the  Swiss  members  of   the  board.     At  this  rate  of  pro- 
gress and  bearing  in  mind  that  the  majority  of   the  shares 
are  held  by  Swiss  subjects,  it  is  conceivable  that  the  future 
may  possibly  hold  out  the  prospsct  of   the  equalisation  of 
the   respective  nationalities   on  the    board,    although   the 
German  financial  interests  would  doubtless  take  precautions 
with  the  object  of  preventing   any  alterations  being  made 
which  would  place  them  in  a  minority. 


It  is  remarkable  to  observe  how  the 
f^  n*"'  ''^urse  of  the  war  is  tending  to 
de-Germanise  the  directorate  of  that 
great  investment  and  underwriting  corporationi  bearing  the 
title  of  the  Bank  for  Electrical  Undertakings  (Bank  fiir 
Elektrische  Unternehmungen),  of  Zurich,  whose  annual 
report  for  1914-15  was  quoted  at  length  in  our  issue  of 
October  29th.  When  addressing  the  shareholders  about  a 
year  ago,  as  was  mentioned  in  this  journal  on 
December  25th,  1914,  Dr.  Julius  Frey,  the  chairman, 
explained  that  the  reason  the  Germans  had  a  majority  on 
the  board — 19  Germans  against  seven  Swiss — was  to  be 
found  in  the  historicil  development  of  the  institution,  and 
it  would  not  be  appropriate  to  remove  deserving  direitors 
because  of  the  displacement  of  shareholdings.  It  was 
incorrect  to  assert,  the  chairman  added,  that  the  bank  was 
a  German  undertaking,  as  the  decisive  factor  was  the 
possession  by  Swiss  of  the  majority  of  the  shares. 
Apparently,  however,  to  satisfy  a  section  of  the  share- 
holders two  additional  Swiss  directors  were  then  elected 
to  the  board,  still  leaving  the  German  element 
with  a  majority  of  10  members.  During  the  inter- 
vening period  three  directors  have  passed  away,  one  of  whom 
in  the  person  of  Emil  Rathenau,  as  Dr.  Julius  Frey 
informed  the  shareholders  at  the  meeting  held  on  Novem- 


The  Report  of  H.M.  Trade  Commis- 
Australia's  gion^r  for  Australia  (Mr.  G.  T.  Milne), 
"^t"  d""  *  which  we  summarise  elsewhere  in  this 
issue,  brings  home  to  us  that  Australia  is 
as  ready  to  buy  from  us  as  to  fight  for  us,  but  it  warns  us 
that  we  on  our  side  must  be  ready  to  offer  as  favourable 
trading  conditions  as  our  competitors  are  doing.  The  prin- 
ciple of  giving  substantial  preference  to  British  goods,  in  the 
absence  of  supplies  of  local  manufacture,  has  been  adopted 
by  State  and  other  public  departments  generally  throughout 
the  Commonwealth,  and  in  every  tariff  revision  there  is  a 
growing  tendency  to  augment  this  preference.  At  no  time 
in  the  history  of  Australia  has  there  been  so  widely-expressed 
a  desire  to  trade  with  the  Mother  Country  as  since  the  out- 
break of  war.  It  is  clear,  however,  that  British  manu- 
facturers, in  order  to  profit  by  this  invitation,  will  have  to 
give  more  consideration  to  the  matter  of  representation  in 
the  Commonwealth.  A  number  of  firms  have  given  their 
views  upon  the  relative  conditions  under  which  agencies  for 
British  and  foreign  manufacturers  are  held  there,  and  they 
appear  to  justify  the  complaint  which  has  sometimes  been 
made  that  the  conditions  under  which  foreign  firms  appoint 
agents  are  more  liberal,  and  freer  from  restraint,  than  those 
attaching  to  representatives  of  a  British  manufacturer. 
Mr.  Milne's  opinion,  after  sifting  these  views,  is  that 
British  firms  will  be  well  advised  to  bear  in  mind  bhat,  in 
introducing  a  new  line  to  a  market  where  competition  is 
keen,  liberal  treatment  of  a  responsible  representative  may 
be  that  factor  which  will  make  for  success,  and  that  it  may 
be  bad  policy  to  reject  the  terms  of  an  agent  because  they 
appear  to  be  high.  Some  of  our  firms  at  home  do  not  realise 
that  effective  representation  in  Australia,  where  the  distances 
between  consuming  centres  are  often  very  great,  cannot  Ne 
secured  without  considerable  outlay.  Several  Australian 
firms  have  criticised  the  treatment  their  partners  have  met 
with,  when  making  a  business  trip,  from  firms  in  the  United 
Kingdom,  in  comparison  with  that  meted  out, by  firms  in 
the  United  States  or  on  the  Continent.  We  well  know 
that  some  of  these  pieces  of  counsel  are  very  familiar  ;  the 
pity  of  it  is  that  they  have  to  be  repeated  to-day. 
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AN    AMERICAN    MOTOR 
PLANT. 


The  use  of  motor  searchlight  plants  in  the  European  War 
has  apparently  caused  the  naval  and  military  authorities  in 
the    United   States   to   devote    greater   attention    to   such 
auxiliaries,  as  in  the  recent  manauvres  at  Plattsburg,  near 
New   York,    considerable    interest    was 
shown  in  a  machine  recently  completed 
by     the     Autocar     Co.,    of     Ardmore, 
Pennsylvania,  and  of  which  we  are  able 
to  give  some  illustrations.     The  vehicle, 
which  is  designed  not   only  to  provide 
the  necessary  current   for.  the  search- 
lights— two  in  number — but  also  to  trans- 
port the  latter  from  point  to  point,  is  one 
of    the    company's    2-toti    motor   lorry 
chassis  fitted  with  a  body  specially  de- 
signed for  its  purpose,  the  sides  being 
constructed  of  heavy  steel  plates  in  order 
to  provide  protection  for  the  electricity- 
generating  plant.      Unlike  many  motor 
searchlight    vehicles,    in     the    Autocar 
machine   the    current-generating  plant, 
as  will  be  seen  from  fig.  2,  is  entirely 
independent  of  the  engine  which  propels 
the  wagon.      It  is   carried  on  the  floor 
of   the   vehicle,   and   comprises  a  hori- 
zontal two-cylinder  petrol  engine,  having 
a  bore  and  stroke  of  4 1  in.  x  4^  in.,  direct 
coupled  to  a  Westinghouse  direct-current 
generator,  designed  to  run  at  a  speed  of 
1,200  E.P.M.,  at  which^it  gives  56  am- 
peres at  125  volts 
(7  KW.).     The  en- 
gine  is  fitted  with 
a        centrifugal 
governor,     which 
regulates  the  speed 
within    very    close 
limits,  and  is  fur- 
nished with  its  own 
petrol  tank  and  in- 
dependent   radiator 
in  connection  with 
the  water  circulation 
system. 

The  searchlights 
are  14  in.  diameter, 
and  are  each  of 
■  5,000  C.P.  capacity, 
they  being  capable 
of  projecting  an 
effective  beam  of 
light  up  toa  distance 


SEARCHLIGHT  entirely  of  steel  and  aluminium,  run  on  a  pair  of  spring- 

equipped  cycle-type  wheels,  fitted  with  28  x  a-in.  pneumatic 
tires.  They  are  light  in  weight  and  rigid  in  construction, 
and  so  designed  that  they  have  a  large  road  clearance, 
enabling  them  to  be  used  on  very  rough  ground.  Each 
searchlight  is  provided  with  1,350  ft.  of  cable  divided  into 
two  reels  of  675  ft.  each,  so  that  each  lamp  can  be  operated 
independently  of  the  other  at  a  distance  of  a  quarter  of  a 


Fig.  1.— An  American  Motoe  Seabchliqht  Plant. 


Fio.  ?. — Peteol-electkic  Set  foe  Motoe  Seabchlight. 


mile  from  the 
generating  plant,  or 
half  a  mile  from 
each  other. 

By  means  of 
8  p  e  c  i  ally  -  designed 
attachment  plugs 
and  reel  arrange- 
ment, the  lamps  can 
be  operated  at  any 
distance,  within  the 
limits  of  the  cable, 
from  the  generating 
plant  without  it 
iaeing  necessary  to 
unreel  all  the  wire 
to  get  at  the  inner 
ends,  the  latter  being 
arranged  to  pass 
through  the  heads 
of  the  reels,  so  that 
the  attachment  can 


be  readily  made.  The  necessary  switches  and  cable  con- 
nection plugs  are  contained  in  a  cupboard  formed  in  the 
near  side  of  the  body  of  the  vehicle. 

The  machine  has  already  been  tested  at  the  U.H.  Marine 
Barracks,  League  Island  Navy  Yard,  Philadelphia,  by  the 
U.S.  Kngineering  Department  at  the  Washington  Barracks, 
and  by  the  authorities  of  the  Maryland  State  Militia,  and  is 
reported  to  have  given  very  satisfactory  results. 


EXTENSIONS  AT  KETTERING  ELECTRICITY 
WORKS. 


I'lli.    :'..— MOTOII   SKABCIII.IOHT    in    OrEUATION. 

of  a  mile  on  a  clear  night.  The  searchlights  are  mounted  on 
hand  trolleys,  so  that  they  can,  wlien  nocpssary.  be  used 
some  distance  away  from  the  vehicle  on  which  the  generat- 
ing plant  is  carried.     T  e   trolleys,  which   are  construdled 


In  a  recent  issue  we  referred  to  the  inauguration  of  a  very 
considerable  extension  of  plant  at  the  electricity  works  of 
the  Kettering  Urban  District  Council.  These  works  were 
started  in  1 :»()»,  and  for  the  year  ended  March.  1915, 
generated  some  2,22H,0(lo  units  with  a  peak  load  of 
1,100  KW.  Kettering  is  a  manufucluring  town  of  over 
iio.ooo  inliahitants,  whose  staple  trade  is  chielly  boot- 
making,  though  there  are  several  large  eoeinecring  works 
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anil  clothing  factories,  and  it  is  noteworthy  that  more 
than  35  of  these  factories  rely  upon  the  electricity  depart- 
ment for  their  power,  though  this  by  no  means  exhausts  the 
opportunities  of  the  department  in  this  direction. 

The  Council  has  full  wiring  powers,  obtained  under  an 
Improvement  Act,  and  has  spent  nearly  £15,000  on  assisted 
wiring  schemes   in  the  town.     In  the  case  of  all  motors 


The  winter  peak-load  of  19 12-1 M  reached  9.'J0  kw.,  and 
as  the  estimated  peak-load  for  iyi4-l.'j  was  1,100  kw  . 
(which  was  almost  exactly  attained ),  it  was  evident  that  a 
failure  of  the  turbine  set  would  leave  the  department  in  a 
difficult  position.  The  supply  up  to  that  time  had  been  on 
the  direct-current  system,  and  the  electricity  works  are 
situated  practically  in  the  centre  of  the  town  with  factories 


Beush-Ljungsteom  Tubbo-Altbrnatoe  installed  at  the  Ketteeing  Electbicity  Wobks. 


installed  under  these  schemes,  the  work  is  carried  out  direct 
by  the  electricity  department,  but  house  wiring  is  in  nearly  all 
cases  carried  outi  by  contractors  who  are  paid  on  a  schedule 
basis.  The  latest  plant  extension  was  decided  on  in  191:5, 
with  a  view  to  meeting  the  prospective  requirements  of  the 


1,200-KW.  Siemens  Rotaey  Converter,  Kettering. 

near  future,  and  in  the  same  year  a  contract  was  placed  for 
{he  work.  At  that  time  the  Council's  generating  plant 
consisted  of  a  460-KW.  mixed-pressure  Brush  turbine  set 
and  a  pair  each  of  315-kw.,  150-kw.  and  75-kw.  sets, 
giving  a  total  capacity  of  1,540  kw. 


all  round,  none  being  further  away  than  1  j  miles.  The 
average  factory  load  is  about  100  HP.,  and  there  has  been 
no  difficulty  in  obtaining  the  stated  voltage  at  the  different 
feeding  points,  so  that  it  was  decided  to  retain  this  system 
of  supply. 

In  considering  the  type  of  plant  to  be  installed,  Mr. 
Walker,  the  Council's  electrical  engineer,  was  to  a  great 
extent  influenced  by  shortage  of  space  at  his  dispooal, 
which  rendered  direct-current  turbo-generators  in  tandem 
or  a  geared  direct-current  turbine  set  impracticable,  and 
thus  the  choice  was  almost  limited  to  the  type  of  plant 
inslalled — viz.,  a  turbo-alternator  and  converting  plant. 

In  the  selection  of  this  plant,  the  Council,  after  consider- 
able inquiry,  decided  to  install  a  Brush-Ljungstrom  turbo- 
alternator  with  condenser,  &c.,  and  a  rotary  converter  to 
operate  directly  in  conjunction  with  it. 

The  Lj  angstrom  turbine,  as  many  of  our  readers  know, 
is  a  departure  from  usual  turbine  practice,  being  of  the 
radial  flow  double  rotation  type,  with  two  turbine  _  disks 
rotating  in  opposite  directions,  each  disk  being  directly 
mounted  on  the  rotor  of  its  generator. 

The  Kettering  turbine  set  is  designed  for  a  continuous 
output  from  its  two  generators  of  1,265  kw.,  with  steam  at 
150  lb.  pressure  at  the  stop  valve.  The  alternators  are 
three-phase  machines,  and  the  range  of  voltage  at  the  direct- 
current  terminals  of  the  rotary  converter  is  460-540. 

The  steam  consumption  of  the  combined  plant  in  lb. 
per  KW.-hour  at  the  direct-current  terminals— the  efficiency 
of  the  rotary  converter  being  taken  into  account — is  at  a 
temperature  of  500°  F.,  full  load  14-8,  half  load  16  8,  and 
at  680°  F.,  full  load  13,  half  load,  14-8. 

The  efficiency  of  the  rotary  converter,  which  was  made 
by  Messrs.  Siemens  Bros.  Dynamo  Works,  is  at  full  load 
955  per  cent.,  at  three-(|uarter  load  95  per  cent.,  and  at 
half  load  93  per  cent.  This  machine,  which  is  designed 
for  a  continuous  output  of  1,200  kw.,  and  has  an  overload 
capacity  of  25  per  cent,  for  three  hours,  is  directly  connected 
to  the  turbo-alternators  through  an  oil  break  switch,  and 
is  started  up  direct  from  them,  taking  three-phase  50-cycle 
current  and  running  at  600  r.p.m. 
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The  condensing  plant  for  the  turbine  consists  of  a  tubular 
surface  condenser  of  3,200  sq.  ft.  cooling  surface,  and  will 
condense  20,700  lb.  of  steam  an  hour ;  it  also  was  con- 
structed by  the  Brush  Co. 

^The  air,  water  extraction  and  circulating  pumps  are  of 
the  Rees-Roturbo  rotary  type,  direct-coupled  to  a  (16-H.i'. 
motor. 

It  may  be  mentioned  that  while  the  turbine  set  was  duly 
installed  to  the  specified  time,  the  rotary  converter  was, 
unfortunately  for  the  Council,  commandeered  by  the 
authorities  after  it  was  packed  up  f  jr  delivery  to  Kettering, 
so  that  the  winter  load  was  actually  met  without  the  use  of 
the  new  plant.  A  duplicate  converter  has  been  supplied  by 
Messrs.  Siemens,  and  the  combined  plant  has  been  taking 
the  entire  load  since  the  beginning  of  October,  during  which 
time  the  peak  load  has  also  reached  the  full  load  of  the 
plant. 

The  main  contractors  were  the  Brush  Electrical  Engineer- 
ing Co.,  Ltd.,  who  have  been  responsible  for  the  complet* 
extension ;  the  work  has  been  carried  out  to  the  specification 
and  under  the  supervision  of  Mr.  W.  A.  Walker,  the  Council's 
electrical  engineer,  to  whom  we  are  indebted  for  the  above 
particulars. 


OUR     TRADING      OPPORTUNITIES 
THROUGHOUT    THE    WORLD. 


(Continued  from  page  617.) 
The  Trade  of  Australia. 

^^  We  have  endeavoured  to  keep  our 

forGerma^;"  I'^aders  accurately  posted  regarding 
the  strong  anti-German  feeling  tliat 
has  existed  in  the  Australian  Commonwealth  since 
the  outbreak  of  war,  and  its  very  definite  effect 
upon  trade  policy.  Those  who  have  studied  the 
situation  have  noted  the  growth  of  such  sentiment 
as  new  revelations  of  the  treachery  of  the  German 
character  have  been  brought  to  light,  and  as  the 
horrors  of  Prussian  frightfulness  have  turned  the 
blood  cold.  The  attitude  of  our  Australian  brothers 
and  sisters  is  reflected  in  the  strong  decisions  of 
the  Government  to  root  out  German  influences  from 
the  metal  and  other  trades,  in  the  sweeping  de- 
clarations that  have  branded  fimis  "  Enemy  "  in 
spite  of  their  having  works  in  England,  and  in  the 
detennined  prosecution  of  those  guilty  of  trading 
with  "  enemy  firms."  It  is  not  for  us  to  say  how  far 
there  has  been  excess  of  zeal  in  developing  this 
policy.  The  Colonies  are  quite  capable  of  conduct- 
ing their  own  affairs.  They  know  the  extent  of  the 
evil,  and  at  close  quarters  are  familiar  with  local 
circumstances  and  many  things  that  we  cannot  ex- 
pect to  know.  But  such  views  as  reach  us  here 
leave  room  for  no  misunderstanding.  Whatever 
freedom  they  may  have  granted  the  German  trader 
in  the  past — and  they  have  to  confess  that  they  have 
welcomed  him  pretty  cordially — they  don't  want  to 
touch  him  or  his  goods  with  a  long  pole  now,  and  thev 
won't — if  they  can  get  what  the  ni-arlcet  zvants  from 
anybody  else  at  a  reasonable  price.  They  may  put 
a  thumping  big  tariff  on  goods  irom  Germany  and 
Austria  in  the  future — it  will  have  to  be  pretty  big 
to  be  prohibitive  for  certain  lines  unless  we  change 
our  ways  and  manage  to  manufacture  more 
cheaply;  they  may  buy  from  or  through  present 
neutral  countries;  but  if  their  existing  mood 
continues,  the  Geiinan  importer  will  not  be  able  to 
trade  there  without  a  mask,  if  there  is  a  ghost  of  a 
chance  of  what  the  market  needs  being  obtained 
from  somebody  else.  Their  desire  is  to  produce 
their  own  manufactures  if  they  can  manage  to 
<lo  so  economically.  In  a  small  way  it  has  been  tried 
for  half  a  dozen  electrical  lines,  but  as  things  are, 
and  are  likely  to  be,  the  demand  is  too  limited  to 
assure  a  coritimious  production  at  acceptable  prices. 
The  new  policy  in  regard  to  metal  supplier,  may  have 


a  bearing  on  this  aspect  of  the  matter  of  Australian 
industry,  InU  there  is  no  reason  for  allowing  this 
possibility  to  affect  us  in  our  efforts  to  supply  the 
needs  of  the  market.  Having  thus  generally  intro- 
duced the  matter,  we  may  get  down  to  the  details 
of  the  present  position  as  they  are  set  forth  for  our 
guidance  in  the  report  prepared  by  H.M.  Trade 
Commissioner  in  Australia,  Mr.  G.  T.  Milne,  for 
the  year  1914.  The  report  has  just  been  issued  by 
the  Board  of  Trade,  and  we  have  selected  such  parts 
of  it  as  we  think  should  be  of  interest  to  electrical 
manufacturers,  traders,  and  contractors:  — 

A  review  of  the  financial  position  of  the 
The  General       coiintiy  revealed   conditions  of  exceptional 
Position.  .strength,    and,    apart   from  the   disturbing 

factor  of  drought,  it  is  doubtful  if  any 
other  countiy  in  the  world  was  so  well  prepared  to  withstand 
the  economic  eff<x;ts  of  war  as  .^ustraha.  The  iios.session  by  a 
Iteople,  numbering  about  five  millions,  of  gold  reserves  amount- 
ing to  between  £40,000,000  and  £.50,000,000  sterhng  is  prob- 
ably unique.  The  outbreak  of  war  affected  prices  in  lines  of 
business  where  stocks  were  low.  Local  manufacturers  have 
suffered  inconvenience  to  some  extent  in  obtaining  supplies  of 
raw  or  semi-manufactuj-ed  material,  particularly  where  they 
had  been  depending  on  Continental  sources  of  supply,  but 
iipix)rters  generally  are  accommodating  themselves  to  the 
new-  conditions,  and  goods  formerly  obtained  from  Conti- 
nental couritries  now  engaged  in  the  war  are  being  supplied 
by  the   Unitetl  States,   Japan,  or  the  United  Kingdom. 

The  following  table  shows  the  value  of  the  imports  in 
1913  and  1914  of  engineering  and  allied  goods:  — 

1913.  1914. 

Bar.   rod,    etc. ;    blooms,   slabs,    etc. :  £  £ 

girders,  joi-sts,  etc.  2,201,000       1,631,000 

Galvanised  plate  and  sheet  1,94.3,000        1,969,000 

Pig  and  .^crap   318,000  301,000 

Machines    and    machinerv    (all    kinds 

except   agricultural)    ....'. 4,7^9,000        5,076,000 

Metals,   manufactmes  of,  dutiable  2,201.000        2,524,000 

Raihvav  material,  rails,    and  fishplates    1,282,000        1,479,000 

Twls  of  trade  651,000  609,000 

Data  for  1914  as  to   countries  of  origin 

German  are    not  yet  available.     In   the  five   years 

and  other         ending    November,    1913,    the    imports    of 

Competition.       manufactm-ed    merchandise   in    which   the 

United   Kingdom   meets  with   competition 

f jom  foreign  countries  have  grown  from  about  40i  millions  to 

about  60^  millions  stei-ling  j)er  annum,   representing  over  80 

per  cent,  of  the  total  imjwrts. 

The  shares  of  the  three  countries  chiefly  interested  iu  the 
impnrt  trade  w-ero  as  follows:  — 

1909.  1913. 

£  £ 

VniteA    Kingdom    2,5,710,tWI        38,285,000 

Germanv     4,464,000         6,886,000 

I'nited  States  ;     4,1:35,000  7,125,000 

These  figures  show  how  foreign  c<imi5etition  has  grown  even 
in  a  market  pre-eminently  British  in  sentiment. 

It    i.s    notable    that,     while    imports    of 

.American         .American  manufactures  have  been  steadily 

Manufactures,     increasing  from  year  to  year,  the  SiAp  of 

.Vustralian   produce  in    the  markets  W  the 

United   States  have  been  relatively  small.     The  latter  is  due 

partly  to   lack   of  direct  shipping  facilities,  and    also  to   the 

.American  import  dutj'  on  wool  and  meat  (now  rernoved).    On 

the  other  hand,  the  tonnage  of  vessels  tiying  the  German  flag 

entei'ed  and  cleared  at  C<iuini<inwealth  ixirts.  rose  from  633,000 

tons  in   1905  to   1.2n,000  in  1913.     Favourable  conditions  of 

exchange  having  once   been  created,  by  the  development  of 

the    German    market    for    Australian    wool    and    metids,    the 

activity  of  German  mamifacturers  seeking  a  market  for  their 

Iinxlucts  has  been  intensifie<l  from  ye^nr  to  year. 

The  (jermaii  Government's  part  in  this  trade  campaign  has 
included  :  The  appointment  of  oflicial  repres<^ntativo8  tn  foster 
trade:  kjw  railway  rates  for  export;  co-operation  between 
nianufa<-turers  anil  banking  institutions,  and  also  among  the 
n.anufacturers' themselves ;  expirt  bounties. 

In    (li.stributing  their  products,  Gejman 

German  nianufacturoi's    have    not    relied    on    such 

lifforts  ihancc  orders  as  might  reach  them  thrinigli 

to  Please.  shipping  houses  in   Handiurg,   Ixindon,  or 

other  centres,   but,   by   means   of  offivtive 

local  representation  in  the  Australian  market,   have  been  en- 

abl«><l  to  keep  closidy   in   touch   with   its  requirements  to  an 

extent   t1iat   woulil    be    quite   impossible    lia<l    they   reli<xl   on 

sliipping-hou.'ses  rnly.    When  breaking  new  ground,  thev  have 

displayed  readimvse  to  comply  even  with  tlie  whims  of  their 

cuslromers;  but  of  recent  year,"*  they  have  )iot  Ixv^n  qtiitc  so 

rcjidy  to  ai)andon  standardi.sed  forms  as  previously.    Tlie  c.i.f. 

quotation  has  Iwen  featun^l  more  extensively  by  Continental 

firms    tlwn   by   British,     llie    efTtvt  of    the   freight   nU\>  of 

British  niihvnys  and  British-owned  .steamship  lines  has  hc-cn 

such  as  to  involve  loss  of  orders  to  our  maniifacturers.     Tliis 

condition  will  continue  t*)  operate  ndvensidy  to  British  industry 

and  commerce  until  the  iii<lividunl  inUnivits  of  the  nwnufac- 

(iirer  and   tbo.*'  of   the  railway  company   and   shi|)<>vfner   are 
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iiioiight.  into  cluse  <.-o-oi>t^ratii)ii.  The  succors  of  Goniuiu  luaiiu- 
factnrors  has  b«en  coutributcd  to  In-  close  attention  to  siicli 
ilctails  as  packinj;,  finish,  and  apix-arance.  and  by  showing 
liieattn-  readiness  tliau  their  competitors  to  sell  gO(xls  on  ron- 
siKnrucnt  on  attractive  terms.  In  heavy  lino.s,  e.p.,  electrical 
ii.achiuery  and  railway  material.  Iowit  prices,  combined  with 
:i  yiiaraniee  of  quick  delivery,  have  enable*!  them  to  secure  a 
stti>ng  hold  in  the  Commonwealth  market. 

The  opiH>rtunity   for  capturing  the  Aus- 
Japanese  tralian  trade  formerly  done  with  Germany 

and  Xeutral       has  been  seized  by  the  United  States  and 
Activity.  ntlier   competitors.       In    industries    where 

quick  deliv<My  of  a  given  "order  may  be 
.•.sseiitial,  such  as  in  the  entiineerinj,'  and  machinery  trades, 
th.'re  is  a  likelihood  that  orders  which  \inder  normal  conditions 
iiiitilit  be  placed  in  the  T"nite(l  Kiiiu'ilom  will  be  placed  with 
fi.reign  manufacturers.  Tlie  r.'|Hv.,iMil;iii\,\s  of  .'\merican. 
Swedish,  and  Japanese  manula<'tur,i,,  li;i\,  displayed  increased 
activity  since  the  .outbreak  of  war.  l%vcn  before  then  the 
Ignited  States  might  be  regard«^l  a.s  Great  Britain's  most 
formidable  all-round  competit<ir  in  the  .Australian  market. 
Now  their  share  in  the  imports  of  machinery  represents  one- 
third  of  the  total  imports  under  this  heading.  Swedish  manu- 
facturers are  exercising  care  in  the  .election  of  special  repre- 
sentative.? for  the  sale  of  their  pro<lucti?.  and  are  participating 
in  the  growing  market  for  oil  engines  and  other  povver  plant. 
Their  imix>i-ts  also  include  telephones,  electrical  fittings,  and 
lamjvs.  .Japanese  manufacturers  are  apparently  determined  ta 
enter  the  Australian  market  for  electrical  machinery  and 
appUances.  Formerly  their  activities  in  the  electrical  trade 
.were  limited  to  porcelain  insulators  and  a  few  glassware 
fittings;  now  they  say  they  are  ready  to  quot-e  for  motors, 
generators,  transformers,  water  tuilune,?.  wires,  and  cable.s. 
a^  well  as  telephones  and  telegraphic  apparatus,  certain  kinds 
of  measuring  instrmnents,  and  dry  cells.  They  are  issuing 
well-illustrated  catalogues,  -some  of  which  are  printed  in  Eng- 
land with  quotations  in  British  currency. 

Purcha-ses  of  material  and  machinei-y  by 
Public  pubUc  bodies  in  .Australia,  whether  Federal. 

Contracts.  State,  or  municipal,  are  usually  made  by 
tender,  although  in  .some  cases  purchase  is 
by  indent.  When  such  is  procurable  locally,  the  term  within 
which  tenders  are  returnable  is  short,  but  when  what  is 
required  has  to  be  imported  a  longer  term  is  generalb*  stated. 
It  is  a  matter  of  complaint  among  engineering  firms,  however, 
that  in  some  instances  the  term  stated  is  too  short  to  enable 
the  local  agents  for  fii-ms  at  home  to  communicate,  with  their 
I)rincipals,  except  by  cable.  In  the  case  of  a  lengthy  specifica- 
tion this  is  impracticable.  Most  of  the  public  departments  are. 
h.iwever,  willing  to  extend  the  term  for  returning  tenders  on 
proper  represen1;ations  being  made.  By  far  the  greater  num- 
U-r  of  public  bodies  in  .Australia  adhere  to  tjie  practice  of 
having  one  of  their  own  officers  as  sole  judge  in  case  of  dis- 
putes. Contractors  urge  that  such  a  provision  is  unfair,  as  it 
violates  the  principle  that  no  one  can  be  judge  in  his  own 
cause,  that  it  tends  to  restrict  competition,  and  is  thus  con- 
trary to  the  interest  of  the  tax-paying  community.  The  view 
of  the  Victorian  Railway  Commissioners  is  that  long  experi- 
ence has  demonstrated  that  independent  arbitration  has_  led 
to  abuse  by  giving  occa.?ion  to  unjust  and  excessive  claims. 
It  appears  doubtful  whether  the  Commissioners  will  see  their 
way  to  making  the  desired  modification. 

For  the  manufacturer  to  rely  exclusively 
Representation,  on  such  orders jis  may  reach  him  through 
shipping  firms  *ir  merchants  is  to  do  him- 
self and  British  industry  le.ss  tlian  justice,  as  while  business 
can  doubtless  be  secured  by  this  somewhat  pas.sive  method, 
its  volume  will  compare  unfavourably  with  the  more  direct,, 
active  method  of  local  representation.  Many  manufacturers 
are  deterred  from  making  appointments  of  agents  through  the 
difficulty  of  securing  the  .services  of  really  reliable  fiitas  under- 
taking work  of  this  kind.  Where  a  large  firm  contemplates 
the  appointment  of  an  agent  it  will  probaltly  find  that  the 
l>est.  and,  in  the  end,  most  economical,  com-se  to  follow  is  to 
send  out  one  of  its  partners  or  responsible  officers  with  full 
IKiwer  to  do  what  i.s  necessary  after  investigating  the  market. 
It  mav  in  some  instances  be  found  advisable  to  send  out  a 
repi-esentative  from  the  home  firm  to  act  as  resident  general 
representative,  whose  duties  will  mainly  consist  in  the  .super- 
vision of  the  agents  whom  he  may  appoint  in  the  various 
Statt^s.  In  the  case  of  small  finus.  who  manufacture  lines 
more  or  less  closely  allied,  but  which  do  not  clash,  it  should 
l>e  itossible  for  them  to  co-ojM^.rate  in  such  a  way  as  to  secure 
jointly  the  benefits  of  local  representation.  Satisfactory 
arrangements  for  repres*>ntation  are  often  made  with  partners 
or  lesponsible  officers  of  .Australian  firms  visiting  the  United 
Kinadom  for  the  purpose  of  .securing  agencies,  and  discussing 
bu,sin(\ss  poUcy  with  their  principals  in  the  agencies  already 
e.stablishcd. 

Firms  communicating  w'ith  the  Trade  Commissioner  in 
regard  to  the  appointment  of  an  agent  will  save  time,  and 
faoilitat.e  the  work  of  finding  a  suitable  lepresentative  if  they 
will  indicate  clearly  the  nature  of  the  proiW)sed  agency,  its 
s<'o|>e.  and  duration,  whether  any  business  has  been  done  with 
the  .Australian  market  through  shipping  houses  in  London, 
whether  the  manufacturer  has  been  previously  represented  in 
Australia,  and  if  .so.  by  whom.  Indications  regarding  the  basis 
on  which  commis,9ion  will  !«  paid,  and  as  to  travelling  and 
advertieiRC  expenses,  catalogues  and  other  trade  literature  will 
be  helpful. 


Ill  onlir   u>  asc<rtjiin  what  justification. 
Treatment         if   any,    there   is    for    the   statement    that 
of  .Af^ents  :         Hriti.sh  mamii'acturers  are  not  so  liberal  as 
The  Old  their  foreign  cotfip<'titors  in   the  matter  of 

Complaint.  commission,  travelling,  and  advertising 
exiKMises,  etc.,  and  in  order  to  form  a 
coiuiiari.son  of  British  and  foreign  methods  regarding  agency 
representation  generally,  the  Trade  Commissioner  recently 
i.ssued  a  circular  letter  accorapanit>d  by  a  schetlule  of  specific 
inquiries.  The  replies  received  from  wveral  of  the  more 
important  firms  are  summarised  shortly  below.  TTie  observa- 
tion is  still  made  that  British  manufacturers  do  not  study 
local  requirements  .so  closely  as  their  foreign  competitors. 

Conimisnioiif!. — Most  firms  representing  engineering  and 
machinery  niamifactureis  say  that  the  commissions  paid  by 
Continental  and  .American  firms  to  their  agents  are,  as  a  rule, 
higher  than  tho,s(>  i)aid  by  British  firms.  Pcn-eign.  firms  ajipear 
to  offer  larger  discounts  from  their  price  lists  where  gootls  arc 
sold  to  the  agent  outright,  or  on  consignment,  than  do 
British.  On  the  question  of  commission  on  indirect  orders, 
the  predominating  practice  with  British  and  American  firms 
is  that  the  agent  is  covered.  A  machinery  house,  however, 
says  that  .American  and  Continental  firms  do  not  readily 
agree  to  this;  and  anothei'  large  engineering  firm  considers 
the  treatment  received  from  German  and  American  fii'ms  in 
this  re-spect  is  bi^tt<>i'  than  from  British  firms.  More  than  one 
firm  complain  that  their  British  principals  hold  that  as  they 
can  themselves  do  business  with  the  .Agents-General  of  the 
.Australian  States  in  Lcfndon,  they  are  not  obliged  to  pay 
commission  to  the  .Australian  agent. 

Travelling  Expcn-tea. — Both  Continental  and  Aiflerican  firm.s 
are  reiiorted  to  be  more  liberal  than  British.  The  latter  in 
many  cases  appear  to  make  no  provision  whatever  for  tra- 
velling expenses  to  the  agent,  while  the  former  in  .some 
instances  allow  flOO  to  ^200  per  annum.  With  regard  <" 
the  allowance  by  the  agent  to  his  travellers.  £1  i>er  day,  plus 
steamer  and  lailway  fares,  appears  to  be  usual. 

Tlie  critici.sm  of  Briti.sh  firms  under  the 
Catalogues        heading  of  catalogues  is  well   .summarise<l 
and  by  a  large  firm  dealing  in  electrical  appli- 

Consij^nment      ances  in  the  remark  that,  as  a  i-ule.  Conti- 
.Agencies.  nental  and  .American  catalogues  give  more' 

information  about  the  goods  than  the 
British,  and  are  more  frequently  renewed  and  Inought  up  to 
date.  Continental  firms  favour  this  form  of  agency  more 
than  either  British  or  American.  Continental  firms  are 
always  ready  to  send  consignment  stocks,  and  go  out  .of  their 
way  to  look  for  bu,siness  on  the  qumi  basis,  that  is,  to  secure 
them.selves  by  sending  stocks  out  to  be  paid  for  when  sold, 
and  not  later  than,  .say,  12  to  18  months  from  date  nf  ship- 
ment; again,  they  often  send  out  goods  amounting  to  a  cer- 
tain sum  to  be  paid  for  against  documents,  and  they  duplicate 
the  order  or  goods  to  an  equal  amount  to  he  sent  out  on 
consignment. 

(Tn  be  corUinved.) 


CORRESPONDENCE. 


Letters  received  by  lis  after  5  P.M.  ON  TUESDAY  cannot  appear  until 
the  fullowing  week.  Correspondents  should  forward  their  communi- 
cations at  the  earliest  possible  moment.  No  letter  can  be  published 
unless  we  have  the  writer's  name  and  address  in  our  possession. 


Trade  with  Russia,  and  the  Metric  System. 

Referring  to  your  article  "Decimal  Coinage  and  the  Metric 
System,"  the  views  of  Englishmen  abroad,  who  buy  practi- 
cally solely  from  home,  may  help  a  little  in  assisting  you  in 
bringing  about  a  reform  which  is  very  necessary  if  we  are  to 
keep  our  position  in  the  foreign  markets,  and  not  lose  again 
the  tremendous  advantage  which  is  at  present  ours— a  desire 
on  the  part  of  foreign  countries,  allied  to  our  cause,  to  make 
purchases  in  England. 

As  we  are  at  present  in  Russia,  our  remarks  will  more 
especially  apply  to  this  country,  where  there  is  a  market  for 
all  classes  of  'machines  and  engineering  .specialities,  besides 
other  articles,  of  proportions  little  dreamed  of  at  home. 

Dealing  with  your  questions  in  order  :  — 

1.  Yes!  We  employ  the  Enghsh  system  with  England, 
metric  system  with  Germany,  France,  Switzerland,  and  Scan- 
dinavia,'and  mo.stly  with  clients  here,  although  the  Russian 
measures  are  used 'in  coiTCsponding  with  places  where  there 
is  a  possibility  of  the  UK'tric  system  not  bring  in  f.irce. 

2  (a).  Yes. 

2  (b).  Yes. 

.^.  Yes. 

4  (u).  Most  emphatrcally. 

4  (b).  Most  emphatically. 

The  Change— Anyone  who  has  ever  iis<'d  the  metric  system 
for  money  or  measures  will  affirm  that  the  saving  in  labour 
is  infinite,  and  the  iXKSsibility  of  error  greatly  reduced.  It  is 
a  fact  that  inability  to  handle  our  weights  and  measures  and 
money  loses  hundreds  of  thousands  of  i«->und.s  of  orders  yearly 
to  the  old  connti-j-,  and  during  this  period  of  the  war,  when 
so  many  Anns  here  have  been  pui-chasing  from  England,  we 
have  been  asked  so  oft^-n  what  is  a  "yard"  that  we  have 
duphcat<xl  a  list  of  English  weights  and  measures  and  trans- 
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Jated  them  into  tho  metric  and  Ruseian  syst-eius  and  given 
thoiu  to  clients. 

It  may  ix^rhaj^s  help  some  readers  to  realise  the  difficulties 
ot  the  foreigner  if  we  give  you  a  simple  example  of  how  a 
rill b traction  is  made:  — 
Price,  £5  12s.  7d. ;  discount  (say),  £1  16s.  lid. 
Tliis  is  the  way  a  foreigner  does  it  on  paper  :  — 
£4  31  19 
£1  16  11 


£S  15    8 

Imagine  the  possibilities  of  error,  and  his  efforts  to  airive 
at  the  top  line  correctly! 

DisoTganisation  Due  to  the  Change. — The  writer  served  part 
<'f  his  time  in  an  English  works,  and  went  direct  from  there 
to  a.  German  estabhshment,  and  in  less  than  a  week  was  as 
much  at  home  with  miDimetres  as  ^^•^th  sixt-eenths  of  inches. 
At  that  time  the  South  of  Germany  had  not  quite  forgotten 
the  numerous  sizes  of  inches  that  had  existed,  but  no  trouble 
was  ever  experienced  in  workmen  adopting  the  metric  sys- 
tem, and  Englishmen  will  surely  not  say  that  they  would  be 
less  adaptable. 

Quoting  in  Foreign  Moncii. — It  is  often  stated  that'  were 
manufacturers  to  quote  in  foreign  money,  they  would  practi- 
I'ally  become  speculators  on  the  rate  of  exchange.  We  have 
found  that  in  normal  times  the  rate  of  exchange  vai'ies  so 
slightly  that  the  variations  balance  themselves  in  the  course 
of  a'  year",  and  in  the  event  of  a  large  order,  most  banks  are 
always  prepared  to  give  a  for\A"ard  quotation,  relieving  the 
manufacturers  of  wori7  on  that  head.  If  the  Germans  were 
able  to  quote  in  foreign  currency,  why  not  England? 

Delivery. — English  manufacturers  quote  usually  franco 
works  or  f.o.b.  English  port,  more  often  the  former.  In  our 
experience  we  find  it  pays  handsomely  to  quot«  delivered  at 
the  purchaser's  mill,  and  we  not  only  almost  invariably  obtain 
the  order  against  a  competitor  quoting  franco  their  works. 
but  obtain  a  price  much  higher  than  the  competing  firm. 

It  may  be  argued  that  it  is  impossible  for  the  manufacturer 
to  calculate  duties,  cartage,  freight,  etc.,  but  it  is  infinitely 
more  difficult  for  the  client,  and  he  is  less  inclined  to  take 
the  trouble  when  someone  else  (usually  a  Gennan  salesman)  is 
prepared  and  willing  to  do  it  for  him. 

It  is  a  simple  matter  to  obtain  quotations  for  freight  to 
any  port  in  the  world  from  any  place  in  England.  Any  ship- 
ping agent  will  quote. 

Duties  can  be  reckoned  from  the  tariffs  published  in  Eng- 
lish ;  any  clearing  agent  here  will  quote  for  clearing  and 
delivering  to  any  town,  and  anyone  who  would  be  prepared 
to  go  to  the  trouble  would  experience  a  pleasant  surprise. 

Of  course,  a  live  salesman  on  the  spot  will  usually  beat  a 
quotation  by  letter,  and  therefoi'e  the  most  businesslike 
method  of  obtaining  foreign  orders  is  to  appoint  good  agents, 
but  they  must  be  good. 

A  mistake  often  made  by  English  firms  is  that  they  appoint 
an  agent  on  the  strength  of  his  letter-head,  without  troubling 
to  put  him  through  an  inquiry  agency  or  making  some  in- 
quiries as  to  his  abilities  to  influence  business. 

Collection  of  Account.?. — English  practice  demands  cash 
against  documents  at  an  English  bank.  This  is  extremely 
difficult  for  a  foreign  purchaser,  and  except  that  there  is  a 
slight  delay  in  obtaining  the  .actual  cash,  there  is  no  disadvan- 
tage in  collecting  through  a  bank  in  the  town  where  the 
clientB  reside,  there  being  a  sufficiency  of  first-class  banks 
having  branches  everywhere. 

Staynp  Dutie.?. — One  of  the  details  which  cause  a  good  deal 
of  trouble  here  is  the  stamping  of  accounts.  All  accounts 
when  sent  out  must  bear  tho  following  duty  stamps  :  — 

When  goods  are  purchased  bv  retailers,  10  kopeks  for  evcrv 
100  roubles,  say  £W. 

When  purchased  for  own  use.  .50  kopeks  for  cveiy  .£10. 

These  stamps,  called  Gerbovoio  Stamps,  may  be  purcha.se<l 
at  any  Consulate.  If  these  stamps  are  not  on  the  accounts 
wc  arc  liable  to  a  heavy  fine,  and  are  precluded  from  annulling 
stamps  ourselves  if  we  put  them  on  ;  and  in  any  case,  this 
would  be  a  heavy  tax  on  a  reseller,  as  he  has  to  pay  the 
higher  duty  on  his  own  accounts. 

.Ml  finns  in  Germany  l>efore  the,  war  adhered  to  the  regula- 
tions; but,  with  the  exception  of  one  or  two,  it  is  a  custom 
unknown   to  English  firms. 

John  A.  Merrett. 


relrograd,  October  17/:'/U;i.  101." 


Mkrrktt  \-  .Ionics. 


Decimal  Coinage  and  the  Metric  System. 

Your  very  able  article  on  the  metric  system  of  meaeure- 
incnt  is  most  interesting;  but  I  fancy  that,  so  far  ns  manufac- 
turers are  c<^)ncerned,  you  are  preaching  to  tho  already  con- 
verted. The  difficulty  <loc8  not  lie  with  them,  but  with  their 
customers,   the  general  public. 

In  our  own  case,  we  have  to  keep  two  sets  of  figures  in 
vogue.  Tiistfl  and  quotations  have  to  l>e  given  in  metric 
notation  to  customers  in  foreign  countrie.s,  whilst  another  set 
of  fijjiires  has  to  bo  employed  in  this  country  and  the  British 
Dommionfl  overecas. 

Naturally,  we  should  be  only  too  pleoecd  to  avoid  this 
double  work,  apart  from  (he  waste  of  lime  to  which  you  call 


attention  in  your  firticle,  resulting  from  our  present  incongruous 
assortment  of  weights  and  measures.  But  those  into  whos<- 
hands  the  goods  ultimately  come  are  used  to  thinking  in  terms 
of  inches  and  jxjunds,  rather  than  in  millimetres  and  kilo*, 
useless  to  them.  No  expression  of  opinion,  therefore,  on  the 
jiart  of  manufacturers  can  ever  result  in  the  general  adoption 
of  the  metric  system  in  this  countiy. 

The  only  hope  for  such  a  salutary  change  appears  to  rest 
\ipon  Government  action,  short  of  which  nothing  will  prevent 
the  average  buyer  from  insisting  upon  the  continuance'  of  a 
system  to  which  he  has  grown  accustomed. 

If,  after  a  certain  day,  it  were  made  obligatory  upon  all 
traders  to  sell  only  by  metric  measures,  their  custoine.rs  would 
be  forced  to  adapt  their  mental  vision  to  these;  and  though  a 
certain  difficulty  would  naturally  occur  at  first,  it  would  be  a 
small  matter  in  comparison  with  the  saving  of  time  which 
would  very  quickly  be  eft'ected.  The  difficulty  would,  more- 
over, be  greatly  discounted  by  the  fact  that,  during  the  [>eri<Kl 
of  probation  before  the  law  came  into  effect,  the  public  would 
have  been  forced  to  take  cognisance  of  the  new  measures,  and 
have  accustomed  their  minds  to  grasping  what  they  looked 
like  in  practice.  Once  this  result  has  been  achieved,  and  they 
are  able  to  think  in  the  new  terms,  there  would  be  m>  farther 
difficulrv. 

Chas.  H.  Elliot, 

iianaging  Director. 
The  A.isociated  Battery  ('■■•  .  I  •'! 
London,  S  E..  Xovcmber  IC^th,  1915. 


An  incidental  advantage  of  the  adoption  of  the  metric 
.system,  which  you  are  so  ably  advocating,  and  of  a  decimal 
coinage,  whilch  is  its  proper  corollary,  is  the  facility  given 
for  the  use  of  adding  machines,  which  type  and  sum  any 
reasonable  number  of  items  without  mental  exertion,  or  need 
for  checking,  in  a  small  fraction  of  the  time  taken  by  the 
most  expert  caster. 

In  one  concern  known  to  me  some  10,000  consumers' 
accounts,  up  to  ^'2,000  wages  and  salary  payments,  and  a 
large  number  of  other  receipts  and  payments  have  to  Ije  dealt 
with  every  month,  the  work  including  the  dissection  and 
allocation  between  various  departments,  and  all  the  various 
revenue  Snd  capital  accounts  for  the  preparation  of  complete" 
monthly  balance  sheets.  Thanks  to  the  use  of  metric  measures 
and  a  decimal  coinage  all  the  casting  of  this  mass  of  figures 
is  performed  by  three  adding  machines,  at  a  saving  of  time 
and  clerical  labour  that  is  hardly  calculable. 

Similai-l54»  the  use  ff  slide  rules  and  logarithms  is  greatly 
facilitated.  It  is  true  that  by  decimalising  our  British  measures 
and  money  such  aids  can  be  utilised,  and,  personally,  I  find 
it  worth  while  to  do  this  in  the  preparation  of  estimates,  the 
summing  and  dissection  of  wages  and  costs  sheets,  etc.,  when- 
ever a  large  number  of  items  have  to  be  dealt  with;  but  the 
conversion  takes  time,  has  its  own  risks  of  error,  and  the 
processes  are  not  readiU'  checked  or  acceptable  to  auditors 
and  others  who  stick  to  British  ways.  Of  course,  there  ai'e 
many  accountants  in  our  leading  firms  of  auditors  who  are 
familiar  with  decimal  methods,  but  they  all  want  money 
values  in  £  s.  d.  when  it  comes  to  auditing. 

It  is  difficult  for  anyone  who  has  not  worke<l  with  both 
systems  to  realise  how  much  unneeessai"}'  mental  drudgery 
and  clerical  labour  is  entailed  by  our  measures  and  coinage. 
May  your  powerful  ndvocac\  help  to  bring  about  this  much- 
needed  reform. 

Henrv  M.  Savers. 
T/mdon.  S.W.,  \oi-cinhcr  Wh.  1915. 


The  Institution  and   Allen  Enemy  Members. 

It  is  to  be  regretted  that  the  Picsident  and  Council  ol  llu- 
Institution  of  Electrical  Engineers  have  riot  seen  their  way 
clear  to  make  known  the  attitude  they  intend  to  adopt  witji 
respect  to  subscribers  to  the  Institution  who  are  of  alien 
enemy  origin. 

One  can  only  imagine  that  the  Council  either  is  unmoved 
by  the  continue<l  outrages  and  barbarities  conmiitted  by  onr 
(Miemios,  who  week  by  we«>k  add  further  grue.«ome  details  to 
the  same,  or  that  the  sulitli-  inlhience  which  is  known  to 
li.ive  been  at  work  to  nullify  the  iiinvenient  towards  tho  exclu- 
sion from  the  Tn.stilution  of  nieiid>ers  of  alien  enemy  origin 
has  been  .sucocssfnl.  It  is  hoped,  however,  out  of  inY<|>ect  to 
the  hundre<ls  of  sub.«cribers  wlio  are  offering  their  lives  for 
their  country,  that  if  the  C^iuncil  refuses  to  take  the  necessary 
steps  (even  if  it  necils  a  giMieral  meeting  or  plebiwite  to 
amend  the  ruleri  and  regulations  and  by-laws  of  the  Institu- 
tion) to  enable  aliens  to  be  removed  from  the  roll  of  member,', 
these  brave  men.  upon  their  return,  will  refuse  to  continue 
to  belong  to  an  institution  which  has  so  failed  in  it«  duty  to 
them. 

Station  Engineer. 


'Jill-  <'XcluMi(in  of  men  of  alien  enemy  birth  from  tli.'  lii>li- 
tution  of  Electrical  Engineers  is  a  mutt<>r  on  which  nuiiilvrs 
of  electrical  engineers  hold  very  strong  views,  and  iu>«iliiti<inw 
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have  already  been  passed  by  representative  bodies  and  for- 
warded to  the  Institution,  but,  judging  from  past  experience, 
the  Council  may  be  expected  to  sit  tight  and  let  the  agitation 
die  down.  Their  position  is  a  very  strong  one;  in  the  ordinary 
course  of  events  vacancies  on  the  Council  are  filled  by  their 
own  nominees,  because,  although  great  dissatisfaction  is  con- 
(itantly  being  expressed  at  their  iwlicy,  or  want  of  pohey,  not 
only  by  individuals  but  by  represtmtative  organs  of  the 
electrical  industi-y,  the  opposition  cannot  be  easily  organised 
to  make  its  weight  felt.  The  only  time  that  the  Council  of 
the  I.E.E.  took  any  notice  of  the  wishes  of  the  rank  and  file 
was  when  they  wanted  to  increase  the  subscriptions.  Then, 
and  not  till  then,  did  the  provincial  members,  who  formed 
the  largest  proportion  of  the  membership,  get  their  long- 
standing grievances  redressed.  The  application  of  that  lesson 
is  obvious :  If  all  those  members  who  re-sent  the  lofty  disdain 
with  which  the  Council  regard  any  suggestions  made  to  them 
w-ill  hold  up  their  subscriptions  (and  the  subscriptions  can  be 
lield  back  for  two  yenrs  without  loss  of  membership),  then 
w>mething  is  bound  to  hapi>en. 

This  IS  quite  a  feasible  method  of  pixjtest.  for,  quite  apart 
from  those  who  want  the  German  excluded,  there  must  be 
hundreds  who  feel  that  it  would  do  the  Council  good  to  be 
made  aware  that  they  are  not  irresponsible  demigods,  but 
the  elected  executive  committee  of  the  electrical  industry  in 
the  British  Empire,  and  that  it  is  their  duty  to  study  and 
work  for  the  interests  of  the  profefision  which  they  represent. 

There  promises  to  be  a  severe  commercial  war  between 
Britain  and  Germany,  when  Germany  may  be  expected  to 
use  any  weapon,  however  unworthy,  and  the  revelations  of 
German  activity  in  the  United  States  should  open  the  eyes 
of  the  Council  to  the  danger  of  allowing  men  of  German  birth 
in  any  way  to  influence  the  policy  of  the  I.EE. 

It  was  stated  on  good  authority  recently  that  the  proposal 
that  members  should  write  direct  to  the  Secretary  of  the 
I.E.E. ,  stating  their  views  on  this  subject,  was  not  feasible, 
for  the  German  influence  was  so  strong  that  large  numbers  in 
British  manufacturing  firms  would  be  victimised  if  they  ex- 
pressed their  views  to  their  own  Institution.  If  this  is  true, 
it  is  a  scandal  that  should  be  righted  at  once.  Perhaps  those 
who  can  speak  with  first-hand  knowledge  would  letr  us  know 
through  the  columns  of  the  Review  if  this  is  really  the  case, 
•eo  that  when  January  1st  arrives,  and  the  subscriptions  are 
due,  there  may  be  a  large  number  who  are  ready  to  do  their 
bit  to  compel  the  Council  to  put  their  house  in  order,,  and 
'either  act  promptly,  or.  if  their  hands  are  tied,  to  take  a  secret 
vote  of  the  members  and  carry  out  the  wishes  of  the  majority. 
Another  Station  Engineer. 


If  anyone  is  confusing  the  issue,  it  is  "  .Another  Station 
Engineer,"  as  my  letter  was  a.  plea  for  standing  by  our 
obligations  (in  the  form  of  "Scraps  of  paper")  and  for  fair- 
play.  In  no  possible  way  can  my  letter  of  October  ieth  be 
read  as  indicating  "  that  naturalisation  papers  carrj'  the  right 
of  membership  of  the  I.E.E..  and  that  expulsion  from  the 
I.E.E.  carries  with  it  the  denial  of  British  citizenship,"  and 
I  must  decline  the  honour  which  "  .\nother  Station  Engineer  " 
would  confer  upon  me  of  deciding  what  does  constitute  the 
right  of  mernbership  of  the  I.E.E.,  even  for  naturalised 
British  subjects.     My  points  are  quit-t>  clear:  — 

in)  That  we  should  honour  "  Sci'aps  of  paper"  in  the  form 
or  naturalisation  papers. 

(/))  If  the  members  of  the  Institution,  after  all,  decide  upon 
some  action,  that  each  case  should  be  treated  on  its  merits. 

.\s  an  illustration,  I  may  say  that  only  to-day  an  elderly 
Ijanca.shire  man.  who  was  caught  in  Germany  when  the  war 
.started  and  who  was  released  last  week  as  being  of  no  military 
value,  called  in  to  see  me  with  a  message  of  goodwill  from 
a  German-bom  naturalised  British  subject,  who  was  also 
caught  in  Germany  at  the  commencement  of  the  war  and  has 
been  interned  there,  together  with  other  German-bora 
naturalised  Briti.sh  subjects,  ever  since. 

A.M. I.E.E. 

November  loth,  1915. 


Who  Will  Assist? 


I  am  trying  very  hard  to  get  a  tempoian'  position  for  a 
Belgian  engineering  merchant  who  h.ad  a  large  business  in 
.Antwerp,  but  fled  with  his  family  to  this  countiy  prior  to 
the  German  occupation. 

He  has  had  a  good  deal  of  experience  in  the  sale  of  engineer- 
ing and  electrical  specialities,  and.  in  addition  to  having  a 
first-rate  knowledge  of  Continental  commercial  matters,  he 
epeaks  English,  Flemish.  Dutch,  and  French. 

I  feel  certain  that  with  bis  experience  and  knowledge  he 
should  be  able  to  find  a  position  in  one  of  the  engineering 
establish  men  ts  of  this  country. 

I  shall  be  glad  to  give  complete  details  in  regard  to  this 
gentleman,  who  occupies  an  unimpeachable  position. 

H,  Scholey. 
66,  Victoria  Street,  S.W. 


fond  of  apologising  for  the  Germans,  and  saying  what  wonder- 
ful people  they  are,  I  thought  that  after  reading  this  you 
would  no  doubt  think  the  same  thing,  as  I  think  that  for 
costs  of  production  of  energy  the  "Point  Fives"  are  quite 
ecUpsed.  It  is  no  doubt  interesting  from  one  point  of  view, 
that  if  the  Germans  are  applying  tuis  treatment  to  all  their 
eoldiers  there  will  be  no  need  for  further  fighting,  provided 
they  use  a  suitable  heating  element  for  the  purpose  of 
absorbing  the  power  mentionc<l. 

The  paragraph  is  with  reference  to  a  type  of  clothing  to  be 
supplied  to  the  German  array,  with  wires  interwoven  with 
the  cloth,  and  current  supplied  to  these  wires  for  the  purpose 
of  keeping  the  individual  soldier  warm.  The  paragrapn  reads 
as  follows  :  — 

"  The  heat  may  be  regulated  from  30  volts  to  250  Uilowatta, 
the  cost  of  the  apparatus  being  8d.  for  each  man,  and  the 
cost  of  working  IJd.  per  hour.' 

R.   Falshaw. 
Harrogate,  November  18(/i,  1915. 


A  Contractor's  Complaint. 

I  was  interested  to  read  the  letter  in  your  Lssue  of  the  12th 
from  "  J.S.L."  He  t<iuches  on  a  point  which  never  appears 
to  have  had  the  attention  it  deserves. 

I  refer  to  the  custom  of  giving  full  trade  discounts  off  lamps 
to  people  who  have  no  right  at  all  to  receive  them.  Your 
correspondent  does  not  quite  grasp  the  point,  as  it  is  quite 
in  order  for  an  ii-onmonger  to  receive  trade  terms.  The  basic 
principle  underlying  discount  is  that  it  should  only  be  given 
to  retailers  who  depend  on  their  discount  for  their  gross  profit. 
Apart  from  retailing,  trade  discount  has  no  meaning. 

Whenever  questions  of  discount  arise,  that  is  the  point,  and 
it  is  useless  to  confuse  it  by  contending  that  only  persons 
who  have  received  a  training  in  electrical  engineering  should 
be  given  discount,  for  we  see  exactly  the  same  argument 
arising  in  the  case  of  a  great  number  of  wholesale  firms  who 
give  discounts  to  people  who  are  not  in  the  trade,  and  eay 
that  they  do  so  because  these  people  employ  their  own  elec- 
trician, e.g.,  picture  palaces,  large  factories,  etc.  Of  course, 
this  is  utter  nonsense,  as  the  lamps  are  not  for  resale,  and 
it  is  this  kind  of  nonsense  that  electrical  contractors  have 
been  sw"allowing  for  some  time. 

The  question  is,  what  is  being  done?  and  I  think  it  would 
lie  extremely  useful  to  have  a  letter  from  a  responsible  mem- 
ber of  the  Electrical  Association  published  in  these  columns, 
so  that  the  ordinary  mortal  can  have  some  idea  of  the  attitude 
of  the  Association. 

In  regard  to  the  second  paragraph  in  your  correspondent's 
letter,  I  must  confess  that  I  cannot  hold  him  blameless  if  he 
allows  his  business  to  be  snapped  up  by  cycle  agents :  but 
why  not  mention  the  name  of  the  wholesale  house  refeired  to? 
If  we  knew  who  it  was,  we  could  act  accordingly. 

A.  W.  Kimber. 

London,  W.,  November  nth,  1915. 

[Our  correspondent  suggests  that  the  point  in  question  ha.s 
never  had  the  attention  it  deserves;  he  is  evidently  unmindful 
of  the  repeated  and  prolonged  discus-sions  on  this  subject  in 
our  "  Corre-spondence  "  columns  in  past  years. — Eds.  Elec. 
Rf.v.] 


Electrically   Heated   Soldiers. 

I  saw  an  item  of  news  in  the  Daily  Express,  this  being 
copied  from  a  German  paper,  and  as  a  good  many  i)eople  are 


The  Tungsten  Lamp  Association. 

.\  number  of  your  con'espondents  have  recently  called 
attention  to  the  fact  that  members  of  the  Tungsten  Lamp 
Association  were  fuinishing  incandescent  lamps  to  the  Elec- 
trical Co.,  Ltd..  and  the  A. E.G.  Electric  Co.,  Ltd.  The  facts 
are  as  foUow's  :  — 

By  an  agreement  dated  June  20th,  191.3  (over  a  j'ear  prior 
to  the  outbreak  of  war)  between  the  members  above  men- 
tione<l  and  the  Allgemeine  Elektricitiits  Gesellschaft,  of 
Beriin,  the  Electrical  Co.,  Ltd.,  and  the  A.E.G.  Electric  Co.. 
Ltd..  it  was  recited  that  an  Order  of  the  Chancery  Division 
of  the  High  Court  of  Justice  had  been  obtained,  'dated  May 
21st,  1912,  wherein',  amongst  other  things,  the  validity  of 
Patent  No.  2:i.899*'of  1904  was  certified,  and  that  the  Allge- 
meine Elektricitiits  Ge.sell.schaft  were  manufacturing  in  Ger- 
many incandescent  electric  lamps  and  imiwrting  the  same  into 
the  United  Kingdom,  which  lamps,  in  view  'of  said  Order, 
were  infringements  of  said  patent,  and  in  order  to  induce 
patent-owners  to  refrain  from  taking  proceedings  against  the 
German  company  and  its  English  offshoots  it  was  agreed 
between  the  parties:  — 

(1)  That  the  Allgemeine  Elektricitats  Gesellschaft.  the  Elec- 
trical Co.,  Ltd.,  and  the  A.E.G.  Electric  Co..  Ltd.,  would  not 
import  into  or  sell  such  lamps  in  the  United  Kingdom. 

(2)  That  the  Allgemeine  Elektricitats  Gesellsch.nft  would 
pay  damages  for  such  lamps  as  had  already  been  shipped  into 
the  United  Kingdom  (which  damages  were  duly  paid).     And 

(3)  That  the  Electrical  Co..  Ltd  ,  and  the  A.E.G.  Electnc 
Co..  Ltd.,  would  purchase  from  certain  manufacturers  in 
England  -such  lamps  as  they  might  sell  in  the  United  King- 
dom, which  lampfi  the  manufacturers  agreed  to  supply. 

So  long  as  the  laws  of  Great  Britain  remain  as  at  present, 
these  members  of  the  Tungsten  Lamp  Association  are  bound 
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under  said  contract  to  supply  to  the  nbovc-namccl  conipaniee 
lamps  for  sale  in  Great  lintain.  Unless,  and  until,  the  law 
io  changed,  these  members  of  the  Tungsten  Lamp  Association 
are  iiowerless  to  do  otherwise  than  carry  out  a  contract  which 
the  laws  of  Great  Britain  hold  to  be  valid.  This  position  is 
clear  to  any  correspondent  who  is  cognisant  of,  or  refers  to, 
the  "  Trading  with  the  Enemy  "  Proclamation  of  Sept-ember 
ilth,  1914,  Clause  3,  or  the  case  of  the  Continental  Tyre  and 
Rubber  Co.  v.  Tillings,  and  v.  Daimler  Co.,  decided  by  the 
Court  of  Appeal  about  February  last. 

W.  C.  Fisher, 
Secretary,  Tungsten  Lamp  Association. 
London.  E.G.,  November  23rd,  1915. 


ELECTRICITY    SUPPLY. 


{Abstract  of  inaugural  address  delivered  by  Mr.  C.  P.  Sp.aRKS, 

President,  to  The  Institution  of  Electrical  Engineers, 

November  18th,  1915.) 

(I)  Effect  of  Legislation. 

No  industry  received  earlier  recognition  by  Parliament  than 
that  of  electricity  supply.  Unfortunately,  the  advantages  of 
encouraging  private  enterprise  were  disregarded.  In  the  case 
of  gas  eupply,  after  c<impctition  had  been  tried  over  a  long 
period,  monopolies  were  granted  to  private  enterprise  to  supply 
gas  over  large  areas,  the  price  being  controlled  by  a  sliding 
scale  connecting  the  price  of  gas  and  dividends.  This  method 
of  operation  has  resulted  in  the  greater  part  of  the  Metropolis 
being  supplied  by  two  gas  companies  representing  the  amalga- 
mation of  19  smaller  undertakings  (the  Gas  Light  &  Coke  Co. 
.supplying  an  area  in  and  around  London  of  V25  square  miles, 
from  six  main  stations  all  supplied  in  bulk  from  the  main 
down-river  station  at  Beckton,  1'2  miles  from  the  centre  of  the 
Metropolis).  Under  this  method  of  control,  gas  is  supplied  at 
a  low  price,  at  the  same  time  allowing  the  gas  companies  to 
earn  such  dividends  that  there  has  been  little  difficulty  in 
financing   the   undertakings. 

In  spite  of  this  precedent.  Parliament  in  passing  the  Electric 
Lighting  Act  of  188'2  decided  that  the  unit  of  area  in  the  case 
of  our  industry  should  be  a  parochial  one.  In  consequence 
of  this  enactment,  by  the  end  of  1888  public  supply  was  being 
given  by  only  three  companies  under  licences  in  Great  Britain, 
and  no  supply  was  being  given  imder  any  Provisional  Order. 

The  effects  of  legislation  in  thus  stifling  the  new  industry  in 
Great  Britain  were  far-reaching.  Our  American  and  Conti- 
nental competitors  seized  the  opportunity  to  forge  ahead  in 
developing  this  new  industry,  which  they  had  placed  on  a 
successful  commercial  footing.  In  the  meantime,  manufac- 
turers in  Great  Britain,  unable  to  proceed  with  the  equipment 
of  undertakings  operating  under  statutory  powers,  had  either 
to  turn  their  attention  to  the  equipment  of  separate  works 
with  lighting  and  power,  or  to  operate  without  statutory 
powers  by  using  overhead  wirevs,  permission  for  these  being 
secured  by  private  wayleaves  of  uncertain  tenure.  By  this 
method  of  development  the  electric  supply  industry  was  started 
on  unsound  lines  in  this  country,  and  the  effects  of  this  false 
stirt  are  still  felt. 

Tl'_e  Aft  c  f  1888  modified  the  Act  of  1882  in  four  important 
particulars,  but  in  spite  of  many  efforts  another  21  years  had 
to  elnp.se  before  further  general  legislation  was  .secured. 

It  was  not  until  1908.  when  the  companies  obtained  the 
right  of  association  under  the  London  Electric  Supply  .\ct, 
thnt  the  London  County  Council  were  constituted  as  the 
Purchasing  Authority  for  the  whole  of  the  company  under- 
takings in  1931,  in  substitution  for  the  separate  local 
authorities. 

While  immense  trouble  was  taken  in  settling  the  method  of 
supplying  Ixindon  in  detail  and  in  dealing  with  all  local 
questions,  the  more  important  question  of  supplying  London 
as  a  whole  was  disregarded. 

(II)  Electricity  Supply  in  the  Metropolis. 

I^ifortunately,  owing  to  the  legislation  previously  refen-ed 
to,  this  .area  lias  been  subdivided  between  so  many  electrical 
imdertakingR  that  the  question  of  general  supply 'cannot  be 
considered  from  an  engineering  point  of  view.  Tlie  present 
po.sition  arises  through  a  series  of  initial  mistakes,  and  future 
imi)rovement  is  more  a  matter  of  adjusting  numerous  muni- 
cipal and  other  vested  interests  than  an  engineering  question. 

Owing  to  the  difficulty  of  co-ordinating  the  nuinv  8<>parate 
interests  crent.tl  by  the  Acts  of  1882  and  1888,  and  the  fixed 
idei  of  our  legislators  that  nil  interests  were  subservient  to 
the  interests  of  local  authorities,  no  serious  attempt  to  nvtify 
thirt  chapt(>r  of  errorn  was  made  until  1904-.'),  when  Mr.  Charles 
Merz  bronght  forward  his  epoeh-mnkinc  schemo  to  provide 
for  (he  future  electricilv  supply  (if  this  important  iire.'i.  The 
iiKiin  outlines  of  thi.s  «<'heine  were:  — 

The  erection  of  three  nwiin  power  stations  to  supply  the 
Metropolis — 

('/)  In  bulk  tn  the  nnthoriw-<1  nndertnkers  then  exlBting; 

(/))  RaihvnyH,  trninwnys.  and  large  consumerR ; 

(r)  Power  in  detail,  and  lighting  up  tu  20  p<'r  cenl  ••!  Ilie 
total  supply   to  individu.'il  ronsumern. 


.'V  maximum  price  of  lid.  per  unit;  dividends  on  a  sliding 
scale,  depending  on  the  average  price  (the  average  price  taken 
a.-;  .id.  per  unit,  with  a  standard  dividend  of  8  per  cent.);  if 
the  average  price  exceeded  Id.  per  unit  no  dividend. 

While  Mr.  Merz  succ<!eded  in  getting  the  Bill  of  the  Adminis- 
trative County  of  London  Co.  passed  by  Committees  of  both 
the  Lords  and  Commons,  finally  securing  during  the  inquiry 
the  adhesion  of  all  the  companies  and  several  of  the  important 
local  authorities  in  the  area,  the  great  length  of  the  inquii-y 
left  only  three  days  for  the  final  stages  (usually  formal)  in  the 
Commons.  The  activity  of  a  few  private  members  sealed  the 
fate  of  this  Bill  and,  notwithstanding  the  general  benefits  that 
would  have  resulted,  the  clock  was  again  set  back,  certainly 
for  ten  years,  the  further  expansion  of  the  individual  under- 
takings rendering  the  successful  development  of  any  complete 
scheme  more  difficult  and  more  expensive  each  succeeding 
year. 

Six  years  after  the  passiug  of  the  1888  Act,  ten  supply  com- 
panies were  operating  in  the  MetrojMlis,  and  it  was  not  until 
these  undertakings  had  been  established  by  private  enterprise 
that  the  local  authorities,  who  had  had  it  in  their  iwwer  since  - 
1882  to  secure  perpetual  rights  to  supply  their  own  areas, 
commenced  their  operations;  in  fact,  12  years  after  the  passing 
of  the  1882  Act  only  one  local  authority  was  giving  a  supply 
in  the  Metropolis. 

Progress  during  the  first  six  years  after  1888  was  at  the 
rate  of  2.3  million  additional  units  sold  per  annum;  during 
the  next  ten  years  12  million  additional  units  per  annum  ;  and 
during  the  last  ten  years  20  millicm  additional  units  per 
annum,  although  the  use  of  the  more  efficient  metal-filament 
lamp  increased  the  light  obtainable  per  unit  more  than  three- 
fold. 

The  density  of  the  sales  for  general  supply  in  the  Metro- 
polis, apart  from  tho.se  for  traction,  is  now  about  three  million 
units  per  square  mile,  45  million  units  being  used  annually 
per  square  mile  in  the  area  of  densest  demand. 

General  supply  is  now  being  given  in  the  Metropolis  (an 
area  of  117  square  miles)  by  38  separate  undertakings,  and 
traction  supply  by  10,  there  being  48  power  stations,  and  8 
different  frequencies  of  supply. 

In  view  of  the  successful  results  obtained  in  this  country 
outside  the  Metropolis  by  concentration  and  the  recogni.sed 
practice  of  the  rest  of  the  world  in  allowing  one  autnority 
to  operate  over  a  large  area  from  a  minimum  number  of  power 
stations,  there  is  little  to  be  said  on  the  London  question  from 
an  engineering  point  of  view ;  but  in  spite  of  the  extreme 
difficulty  in  carrying  through  any  scheme  dealing  with  the 
whole  area,  it  is  clear  from  the  results  obtained  elsewhere 
that  London  will  be  divided  eventually  for  electricity-supply 
purjioses  into  a  reasonable  number  of  areas,  even  if  a  scheme 
embracing  the  whole  Metropolis  is  not  carried   through. 

Tlie  two  main  difficulties  to  be  met  when  approaching  this 
matter  from  an  engineering  point  of  view  are  as  follows  :  — 

1.  Owing  to  the  large  sums  invested  by  a  number  of  separate 
undertakings  in  small  power  stations  and  special  distributing 
s>'stems,  any  comprehensive  scheme  must  suffer  a  disadvan- 
tage in  the  first  instance  due  to  the  added  cost  of — 

(n)  New  high-pressure  network,  and 

(())  Cost  and  loss  in  conversion  plant. 

From  past  experience  di.'^tributing  systems  have  been  the 
only  part  of  a  supply  undertaking  which  has  not  shown  serious 
obsolescence,  and  there  is  now  every  reason  to  consider  the 
return  of  the  necessary  expenditure  in  any  new  higb-pi-essure 
network  over  a  period  sufficiently  long  to  allow  the  under- 
taking to  develop,  rather  than  to  look  on  the  immediate 
result. 

2.  Reliability  of  supply  is  of  the  first  importance  and  of 
far  greater  importance  than  the  provision  of  a  supply  at  a 
minimum  cost.  It  is,  therefore,  argued  tJiat  it  would  be 
unsiife  to  supply  the  Metropolis  from  a  few  stations,  special 
<ibjection  being  taken  to  any  scheme  which  commences  by 
adding  one  new  power  station  of  con.siderable  magnitude. 

It  will  be  agre«l  that  adequate  safety  can  be  secured  with 
far  less  than  the  present  number  of  power  stations  (Ite  in 
number),  and  as  most  of  the  individual  undertakings  are 
being  ,su))plied  by  a  .single  power  station  unconnected  with 
any  other  undertaking,  the  general  safety  of  .supply  would 
be  improved  if  the  s<>parate  undertakings  were  inter-connect<'d 
an<l  .supplied  from  a  siiit.'ible  number  of  modern  power  sta- 
tions, each  capable  of  dealing  with  demands  of  not  less  than 
100.000  KW.  .\  commencement  could  be  made  with  one  station 
to  supplement  the  supply  from  existing  stations,  and  as  the 
less  efficient  of  these  pH,s,>ied  gradually  out  of  use  the  main 
power  station  would  l)e  siipploinented  by  a  second  or  further 
Ktati(ms  as  required. 

Apart  from  public  advantages  of  a  co-ordinated  supply  work- 
ing in  the  direction  of  a  unifie<l  system  \\  i)h  standard  pressures 
r-i  nii'^iv  ■in<l  'f  the  clu'apening  of  plant  owing  to  the  greater 
demand  for  standard  apparatus,  and  also  of  the  lowering  of 
the  price  per  unit,  there  are  two  main  factors  that  render  a 
scheme  of  c<ips(ilidation  of  the  first  importjinco,  namely, 
economy  in  fuel,  and  the  removal  of  p<nver  stations  from  the 
more  denm-ly  jiopulatcd  areas. 

(Ill)  Main  Enoinki-.hino  Fkatprks. 
Many  invention«  of  value  have  resultoil  in  improving  the 
relinbiiily  of  supply  and  in  greater  «>con<iniy  of  production. 
The  devolopnient  of  threc-pha.se  tninsniis.si(in.  with  resulting 
economy  in  first  cost  of  generators  and  mains,  the  ease  of 
fransfnrmnlion.    nnd   the    invention    of  the   iiuluction   motor. 
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provided  a  system  which  -enabled  one  undertaking   to  serve 
every  class  of  demand  in  a  large  area. 

The  original  alternatiug-curreut  systems  in  this  country 
were  started  for  lighting  supply,  and  consumers  were  suppUed 
through  overhead  wires  by  separate  transformers.  To  keep 
down  cost  aud  to  raise  the  ellicioncy,  frequencies  of  80  to 
1(X)  cycles  per  second  were  selected,  'the  choice  of  these  high 
frequencies  made  the  development  of  single-phase  alternating- 
current  motors  almost  impo.ssible. 

Although  50  cycles  has  now  been  adopted  as  the  standard 

fi't'iuoncy  of  supply    for   all  purjwses  outside  special  traiis- 

-.~ions  or  single-phase  railway  work,  the  effect  of  developing 

sxstems  on  a  wrong  basis  ha.s  not  yet  been  eradicated. 
i  he  general  pai"allel  working  of  alternators  was  a  matter 
■litiiculty  up  to  1880.  and  at  that  date  all  the  alternating 
:  I'ly  companies  in  this  country  operated  with  alternators 
.  ..1  plying  separate  groups  of  fee<ler.s.  No  material  progress 
was  made  iu  the  oj^eration  of  alternators  in  parallel  as  stan- 
dard power-station  practice  until  after  Mr.  W.  M.  Mordey 
laid  down  the  principles  and  demonstrated  the  theory  by  the 
practical  parallel  working  of  the  alternators  of  his  design.  This 
pioneer  work  of  Mr.  Mordey  at  once  had  a  far-reaching  effect 
on  power-station  design  and  methods  of  working.  It  improved 
the  reliability  of  the  supply  and  lowered  the  operating  cost  by 
enabling  the  running  plant  to  be  worked  at  its  most  economical 
lating:  it  also  showed  the  possibility  of  converting  single- 
phase  alternating  currents  into  continuous  currents  by  the  use 
of  synchronous  motor-generators. 

The  development  of  the  steam  turbine,  due  to  Sir  Charles 
Parsons,  together  with  the  adoption  of  superheated  steam  and 
suitable  condensing  facilities,  has  entirely  changed  the  char- 
acter of  supply  undertakings.  It  has  enlarged  their  .scope  by 
increasing  the  possible  size  of  operating  units,  has  greatly 
reduced  the  first  cost  of  generating  and  boiler-house  plant  and 
buildings,  and  has  lowered  operating  cost.  The  maximum  size 
of  turbo-generators  is  not  yet  in  view;  machines  rated  at 
;it1,000  and  3-5.000  kw.  are  at  work,  while  machines  of  still 
larger  capacity  are  being  designed.  The  upper  limit  in  the 
size  of  generators  is  at  present  fixed  by  the  extent  of  the 
system'  to  be  supplied  and  the  limitations  of  the  method  of 
control,  rather  than  by  any  limitations  in  the  design  of  the 
turbine  or  electric  generator. 

The  main  improvement  in  steam-raising  is  the  universal  use 
of  large  boilers  of  the  water-tube  type,  combined  with  super- 
heaters and  mechanical  stokers  using  small  coal  of  medium 
calorific  value,  as  compared  with  small  boiler  imits  of  various 
types,  hand-fired  with  coal  of  high  calorific  value. 

Large  power  stations  now  u.se  boilers  in  which  the  super- 
heater and  economiser  form  an  integral  part  of  the  boiler,  each 
boiler  on  normal  output  evaporating  up  to  50,000  lb.  of 
steam  per  hour  at  200  to  250  lb.  per  square  inch  pressure,  the 
steam  being  superheated  200  to  2.50  deg.  P.,  as  compared  with 
boilers  evaporating  8,000  to  10,000  lb.  of  steam  at  80  to  150  lb. 
pressure. 

The  average  elEciency  in  conversion  of  the  heat  energy  of 
the  coal  has  been  raised  from  65  to  85  per  cent,  on  test  and 
from  .50  to  75  per  cent,  under  operating  conditions,  with  a 
material  saving  both  in  the  cost  of  fuel  and  in  labour.  Also, 
due  to  mechanical  stoking,  boilers  now  give  their  full  output 
efficiently  and  continuously  for  long  periods,  compared  with 
the  fluctuating  output  in  the  case  of  hand-fired  boilers  due  to 
the  necessity  of  cleaning  fires.  Tliis  factor  is  of  prime  import- 
ance in  reducing  the  amount  of  boiler  pow-er  required.  Again, 
the  use  of  small  coal  enables  the  entire  coal  supply  to  be 
handled  mechanically,  and  the  development  of  the  suction 
ash-conveyor  has  reducpd  to  a  minimum  the  amount  of  laboiir 
required  in  the  boiler  house. 

As  a  result  of  the  improved  thermal  efficiency  of  the  boiler 
house  and  resulting  low  temperature  of  the  gases,  mechanical 
draught  has  become  a  necessity,  the  old  difficulties  of  induced- 
draught  plant,  due  to  action  of  the  hot  gases  on  the  fan  and 
casing,  not  occurring  with  the  lower  temperature  at  which 
the  gases  are  now  discharged  from  the  boiler. 

The  decrease  in  the  number  of  operating  units  and  the 
simplified  steam  range  have  directly  reduced  the  stand-by 
losses  in  the  boiler  house  and  steam  piping.^ 

The  increase  in  size  and  the  improved  design  of  water-tube 
boilers  and  accessories  have  resulted  in  the  space  occupied  by 
the  lx>iler-house  plant  being  reduced  to  one-fifth  of  that 
required  for  an  equal  evaporation  of  steam  30  years  ago. 

Tlie  invention  and  development  by  Mr.  Perranti  of  the 
paper-insulated. lead-covered  cable  has  not  only  reduced  the 
cost  of  tran.smis.=ion  and  distribution,  but  has  largely  increased 
the  reliability  of  operation.  Almost  all  transmis-sion  cibles  are 
now  paper-insulated,  lead-covered,  armoured,  and  laid  direct 
in  the  ground:  while  for  di.'stributing  purposes  in  the  more 
central  areas,  paper-insulated  lead-covered  cables  drawn  into 
conduits  are  larcely  used.  When  it  is  considered  that  some 
40  per  cent,  of  the  capital  outlay  in  the  electric  sunnly  busi- 
ness is  due  to  distribution,  of  which  the  cost  of  cable  repre- 
sents the  greater  proportion,  the  importance  of  this  develop- 
mpnt  is  apparent.     , 

The  development  of  the  .50-cycle  rotary  converter  has  resulted 
in  reducinc  the  snace  occupied  by  transforming  plant  to  one- 
half  of  thnt  required  by  motor  gpnerators:  thn  first  cost  has 
been  reduced  to  between  one-half  and  two-thirds,  and  the 
effieiencv  of  conversion  has  been  raised  to  94  per  cent,  at 
full  load. 

Tlie  metering  of  electncitv  was  a  great  difficulty  in  the  case 
of   early   undertakings.     The    first  meter  developed  for  cnn- 


tinuou8<urrent  supply  was  of  the  electrolytic  type.  No  meters 
were  available  for  alternating-current  systems,  and  electricity 
was  sold  by  annual  contract. 

Initially,  the  development  of  the  continuous-current  meter 
appeared  to  be  a  suupler  problem  than  the  metering  of  alter- 
nating currents.  Now  all  alternating-current  meters  are  of 
the  motor  type  worked  on  the  rotary-field  principle.  The 
absence  of  commutation  and  of  collection  of  current  has  proved 
an  enormous  advantage  in  maintaining  their  accuracy,  and 
more  difficulty  is  now  experienced  in  mamtaining  the  accuracy 
of  the  D.c.  meter  over  a  given  period  than  with  the  a.c.  type. 

No  method  of  metering  energy  has  been  brought  to  greater 
perfection  than  that  for  the  metering  of  electrical  energy,  and 
the  ease  and  accuracy  of  measurement  have  played  a  great 
part  in  enabling  losses  to  be  analysed  and  improvements  made 
by  increasing  the  efficiency  of  apparatus  and  the  operation  of 
the  system. 

An  an  instance  of  (dose  calibration  and  accuracy  over  a 
considerable  period,  I  give  the  reading  of  three  motor  meters, 
the  power  factor  of  the  supply  varying  from  0.8  to  unity  and 
the  demand  from  2.5  to  60  per  cent,  of  the  rated  capacity  of 
the  meters. 

Meter  (1)    Meter  (2)     Meter  (3) 
Number  of  units  registered    1,955,700     1,945,800      1,952,300 

Mean  reading — units     1,951,266 

Error  from  mean— units  ...  -1- 4,434  -5,466  -f- 1,034 
Error  from  mean— per    cent.      +  0.23  -  0.28         +  0.05 

The  introduction  of  the  metal  filament  resulted  in  increasing 
the  c.p.-hours  derived  from  one  unit  of  electricity  threefold, 
to  800  c.i'. -hours  per  unit,  lamps  of  small  c.p.  being  manufac- 
tured for  pressures  up  to  250  volts.  The  recent  development 
of  incandescent  lamps  with  nitrogen-filled  bulbs  has  again 
more  than  doubled  the  number  of  c.p.-hours  obtainable  per 
unit,  the  figure  now-  being  2,000.  These  improvements  in  the 
cificiency  of  incandescent  lamps  have  resulted  in  increasing 
the  standard  of  illumination  and  have  largely  increased  the 
use  of  indirect  lighting. 

Although  the  number  of  units  sold  by  some  supply  under- 
takings showed  a  marked  decrease  when  metal-filament  lamps 
were  first  introduced,  the  lowering  of  the  cost  of  illumination 
at  once  resulted  in  increased  business,  which,  owing  to  the 
growth  in  the  number  of  consumers,  has  placed  the  supply 
undertakings  on  a  more  secure  foundation. 

Another  important  result  of  the  introduction  of  the  metal- 
filament  lamp  is  that,  owing  to  the  high  temperature  at  which 
the  filament  is  worked,  it  is  much  less  sensitive  to  fluctuations 
in  pressure, 

Ihis  characteristic  of  the  metal-filament  lamp,  added  to  the 
absence  of  the  blackening  of  the  bulb,  has  much  improved  the 
quality  of  the  lighting  and  has  materially  reduced  the  diffi- 
culties met  with  during  the  hours  when  the  distributing  net- 
work is  heavily  loaded. 

The  high  efficiency  of  conversion  from  electric  to  mechanical 
power  in  the  motor  as  originally  developed  left  little  room  for 
improvement.  The  main  efforts  of  designers  have  been 
devoted  tfl  reducing  the  weight  and  thus  lowering  the  first 
cost,  which  has  fallen  50  per  cent,  in  motors  of  moderate  size 
during  the  last  15  years.  The  other  direction  of  advance  has 
been  in  improved  reliability,  reducing  the  cost  of  maintenance. 

Little  further  improvement  can  be  expected  in  efficiency, 
which,  for  motors  of  moderate  power,  speed,  and  voltage, 
reaches  85  per  cent. 

(TV)  DiKECTioN  OF  Further  Progress. 
In  the  light  of  our  present  knowledge  there  are  four  main 
reasons  why  we  should  expect  a  lai'ge  further  expansion  iu 
the  general  supply,  apart  from  the  extension  of  electric  trac- 
tion and  the  use  of  electrical  energy  for  electrochemical  pur- 
poses.   These  reasons  are  as  follows  :  — 

(1)  Necessity  for  fuel  economy. 

(2)  The  extension  of  lighting. 

(3)  Tlie  increased  range  of  transmission. 

(4)  Domeiitic  use  of  electricity. 

(U  The  economical  use  of  fuel  has  been  hindered  in  this 
country  by  its  low  price.  Only  a  fraction  of  the  total  coaJ 
consumed"  is  at  present  used  for  centralised  supply  of 
power  and  heat;  the  principal  future  economy  in  fuel  is  to 
b^  found  in  increasing  the  use  of  such  centralised  supply  to 
allow  the  most  efficient  use  to  be  made  of  the  world's  coal 
supplies.  To  attain  this  economy,  large  capital  outlay  u 
required  on  plant  for  converting  the  heat  energy  of  the  coal 
into  electricity;  but  the  present  apparently  lower  cost  when 
using  fuel  inefficiently  at  a  large  number  of  isolated  points, 
retards  progress  in  the  direction  of  centralisation,  as  immediate 
results  are  often  only  considered. 

The  fuel-saving  bv  using  a  centralised  supply  is  due  to  the 
reduction  of  stand-bv  losses  and  to  the  higher  efficiency  of 
large  generators  and  boiler  plant  when  worked  under  skilled 
.supervision.  The  fuel-saving  under  average  conditions  from 
a  central  scheme  a.i  compared  with  isolated  plants  is  not  less 
than  75  per  cent.  With  the  gradual  increase  in  the  cost  of 
fuel  it  is  unquestiomble  that  all  main  supplies  for  power  and 
heat  will  be  obtained  in  the  future  from  centralised  sources. 

One  of  the  next  steps  to  lower  the  cost  of  production  ot 
elertricitv  will  be  the  ga.s-firing  of  boilers,  the  gas  bein? 
obtained' from  producers  worked  at  a  low  temperature.  Itiis 
will  provide  bv-products  from  the  distillation  of  the  coal  as  a 
raw  material  for  other  industries.    The  sizes  and  positions  ol 
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most  of  tho  present  power  stations  prevent  this  system  being 
used,  as  by-pioduct  processes  can  only  be  sueceasfully  worked 
on  a  large  scale  and  with  plant  operating  at  a  high  load  factor; 
but  the  increase  of  electrical  energy  taken  from  centrnJised 
eources  of  supply  and  the  gradual  change  from  comparatively 
small  stations  to  main  power  stations,  will  allow  of  this  method 
of  generation. 

(•J)  Apart  from  hygienic  reasons,  it  is  certain  that  electricity 
will  prevail  more  and  more  as  an  illuminant  owing  to  the 
greater  number  of  c. p. -hours  that  can  be  obtained  from  a  ton 
of  cool  by  using  electricity  as  compartxl  with  gas.  With 
electricity  generated  in  modern  iwwer-houses  using '25  b.th.u. 
per  watt-hour,  and  with  85  per  cent,  efficiency  of  distribution, 
the  number  of  c. p. -hours  obtained  pev  ton  of  coal  is,  with 
metal-filament  lamps  of  16  to  20  C.P.,  no  less  than  750,()00,  as 
compared  with  26U,()00  in  the  case  of  gas,  gas  mantles  of  20 
o.P.  and  13,000  pubic  feet  of  gas  i^er  ton  of  coal  carbonised 
being  assumed.  The  amount  of  coal  require<l  with  electricity 
for  small  imits  of  light  is  thus  only  one-third  of  that  necessary 
for  an  equal  illumination  with  gas. 

It  may  be  suggested  that  further  improvements  in  the  gas 
mantle  will  equalise  matters;  but  it  must  be  remembered 
that  electricity  is  more  than  holding  its  own  in  new  develop- 
ments. The  half-watt  lamps  now  on  sale  have  again  reduced 
the  energy  per  c. p. -horn-  by  more  than  50  per  cent,  for  lamps 
of  120  c.p.  (smaller  units  of  light  being  available  when  lower 
pressures  than  100  volts  can  be  obtained  by  transformation). 

(3)  Further  research  should  result  in  improved  dielectrics 
which  would  allow  higher  working  pressures  for  underground 
cables,  thus  lowering  the  cost  of  transmission,  increasing  the 
size  of  each  centralised  undertaking,  and  again  raising  the 
oi>erating  load  factor  by  the  greater  diversity  in  the  demand. 

Pending  this  development,  the  economical  radius  of  trans- 
mission can  be  increased  by  using  overhead  lines  outside  the 
thickly  populated  districts,  and  it  is  not  t<X)  much  to  expect 
legislative  action  in  the  national,  as  against  private,  interest(^. 
Statutory  powers  should  allow  the  erection  of  transmission 
lines  along  the  most  economical  routes,  reasonable  rents  for 
wayleaves  being  fixed  by  an  independent  tribunal. 

(4)  There  is  no  section  of  the  general  supply  that  opens  up 
greater  possibilities  than  electric  cooking  and  heating,  since 
at  a  low  estimate  the  units  required  for  these  pui-poses  would 
be  ten  times  those  required  for  lighting.  This  development 
would  utilise  to  much  greater  advantage  the  distributing  mains 
in  residential  areas,  which  are  at  present  only  fully  loaded 
during  a  few  hours  per  annum. 

While  the  efficiency  of  conversion  in  the  present  electrical 
apparatus  is  high,  and  the  system  is  an  ideal  one  hygienically 
since  there  are  no  products  of  combustion,  development  has 
been  slow  for  the  following  reasons  :  — 

(1)  With  the  present  method  of  conversion  of  the  heat 
energy  in  the  coal  to  electricity  it  is  only  possible  to  deliver 
to  consumers  some  15  per  cent,  of  the  heat  energy  in  the  coal. 

(2)  The  present  cost  of  the  apparatus  and  its  maintenance. 
A  large  expansion  of  business  would  enable  manufacturers  to 
meet  this  point,  and  immediate  improvement  will  take  place 
as  soon  as  the  supply  undertakings  are  prepared  to  let  on 
hire  and  maintain  apparatus  on  liberal  terms  in  the  same 
manner  as  the  electric  motor  business  was  developed. 

(3)  The  rates  charged  for  this  class  of  supply  are  in  many 
cases  not  sufficiently  low  to  encourage  development.  A  low 
rate  is  es,sential  and  is  justified  by  the  high  diversity  factor 
and  the  largo  number  of  hours  of  use.  resulting  in  a  greatly 
improved  load  factor  from  the  residential  demand. 


WAR    ITEMS. 


New  Sources  ot  Copper  lor  Germany. — The  mineralogist 
Oebbeke,  of  Munich,  has  called  attention  to  the  presence 
and  possible  working  of  copper  ores  in  the  Bavarian  Rhine 
Palatinate,  and  the  "  E.T.Z.  "  states  that  this  matter  will 
receive  energetic  attention.  There  are  also  rich  copper  fields 
in  the  parts  of  Serbia  newly  conquered  by  Bulgaria,  in  the 
Moraw-a  district.  Ironically  enougli  these  mines  have  lx?en 
worked  for  some  years  by  French  and  Belgian  capital;  the 
copper  output  is  said  to  l)e  20  to  30  tons  daily.  With  the 
opening  of  the  road  to  Constantinople,  the  (iernians  hope 
to  be  al)le  to  import  considerable  quantities  of  copjx^r  from 
Asia  Minor,  and  it  is  claimtnl  that  the  Arghana-Maden  mine 
at  Diarlykir  will  supply  practically  all  the  enemy's  require- 
ments. This  mine  is  the  richest  in  Turkey,  an<l  one  of  the 
most  productive  in  the  world;  and  there  arc  valuable  de- 
posits in  many  other  vilayets  of  Asia  Minor.  Many  of  these 
deposits  have  not  lyorn  worked  to  maximum  advantage  in 
the  past,  and  if  their  total  production  lie  insufficient  to  meet 
the  normal  demands  of  Germanv,  it  is  at  least  so  great  that 
copper  famine  does  not  seem  likely  to  contribute  appreciablv 
to  the  enemy's  defeat. 

Router's  agent  at  Copenhagen  says  that  the  copper  famine 
in  Germany  is  reported  to  be  reaching  an  acute  stage.  A 
numl)er  of  churrlvs  have  reoeiv<-<l  polite  but  firm  requests  to 
hand  over  whatever  copper  may  1k'  in  their  possession.  The 
fjreat  Calhe<lral  at  Bremen,  by  wav  of  showing  a  good  ex- 
ample,  has  place<l   all  its  available  copper  at  the  disposal  of 


the  military,  even   its    huge  copper   roofs,    which   are    now 
being  dismantled. 

A  newspaper  report  states  that  Germany  is  getting  seventy 
tons  of  copper  daily  from  the  Serbian  mines. 

Russian  Trade. — In  a  very  valuable  report  on  the  measures 
neetled  for  incrc.ising  French  trade  in  Russia,  which  appears 
in  ine  "  Bulletin  de  la  .Socidte  d 'Fncouragement  pour  1 'Indus- 
trie Nalionale  "  (pp.  Iu/.i4lj,  July-August,  I9I5),  it  is 
pointed  out  that,  in  the  electrical  trades,  a  great  lever  on 
behalf  of  German  trade  is  supplied  by  the  standardisation 
rules  for  electrical  machinery,  etc.,  set  up  by  tne  Deutsche 
[Jlectricitiits  Verband,  wnich  are  in  use  generally  througn- 
out  Russia.  To  remedy  this  disability,  it  is  suggested  that 
the  rule-  of  the  Union  des  Syndicats  d 'Electricity  Frangaise 
should  be  substituted,  and.  that  energetic  representations 
should  bo  made  to  the  Russian  Association  to  this  end.  The 
diplomatic  support  of  the  F"rench  Government  is  also  called 
for.  The  matter  equally  interests  British  manufacturers, 
and  it  would  Ix-  well,  at  an  early  stage  of  the  proceedings, 
for  the  British  electrical  industry  to  join  forces  with  the 
French,  in  order  that  an  arrangement  may  be  come  to  ser- 
viceable alike  to  our  own  needs  and  to  those  of  our  Allies. 

The  "  Times  "  correspondent  at  Petrograd  states  that  the 
Council  of  .Ministers  has  approved  a  proposal  of  the  Minister 
of  Finance  to  suspend  the  remaining  commercial  and  indus- 
trial enterprises  of  enemy  subjects  in  Russia,  at  present 
numbering  1,102,  employing  32,208  hands,  with  an  annual 
turnover  of  ^10,633,488. 

The  Russian  Ministry  of  Coinmerce  has  drafted  a  Bill  with 
the  object  of  exterminating  German  influences  in  the  elec- 
trical industries  of  Russia  The  Bill  provides  that  concessions 
for  electrical  undertakings  shall  be  granted  in  future  by  the 
Ministry  of  Commerce  instead  of  by  the  Communes  as 
hitherto. — "  Ironmonger." 

Starred  Men. — Lengthy  lists  have  been  issued  of  scheduled 
occupations  which  the  Autnorities  consider  vitally  important 
in  connection  with  the  munitions  and  industrial  operations 
during  the  war.  In  list  "  A,"  which  sets  forth  "  occupations 
required  for  production  or  transport  of  munitions  supplied 
by  Ministry  of  Munitions,"  we  find  the  following: — Electric 
welder  and  cutter;  wiremcn  (building  or  shipbuilding),  elec- 
trician (ship),  armature  winder;  electrical  instrument 
makers;  scientific  instrument  makers.  In  list  "  B  "  (coal- 
mining), all  classes  of  underground  workers  are  in- 
cluded, and  colliery  electricians  (above  ground).  In 
list  "  C,"  among  the  railway  employes,  telegraph  wire- 
men  are  mentioned;  and  electricians  employed  in  the 
"  Screener  (coke-screener),  shale  burner  and  shale  min- 
ing "  class  are  listed.  List  "  D,"  which  relates  to' 
reserved  occupations  of  cardinal  importance  for  the 
maintenance  of  certain  branches  of  trade  or  industry, 
includes: — "  Electricians  engaged  in  maintenance  and  repair 
of  tools  and  machinery  (all  trades) — electric  light  and  power 
supply  (public  utility  services,  gas,  electric  light  and  power 
corporations,  tramways,  waterworks  and  canals).  For  the 
detailed  lists  we  would  refer  our  readers  to  the  dail3'  press 
for  Monday  and  Tuesday  last. 

German  War  Allowances. — The  Main  Kraftwerke  .'\.G  , 
Hochst  a.M.,  is  paying  members  of  its  staff  who  have  beeji 
called  to  the  Colours  50  per  cent,  of  their  normal  wages,  plus 
5  per  cent,  for  each  child,  up  to  a  maximum  total  of  70  per 
cent,  of  full  pay.  The  families  of  workmen,  w-iremen,  etc., 
are  receiving  7  marks  a  week,  plus  Ij  marks  for  eaciT 
child,  up  to  a  maximum  total  of  12  marks  (1  mark  used 
to  equal  ll^d.).  The  company  continues  its  contributions 
to  the  sickness  insurance  fund.  War  bonuses  are  paid  to 
men  still  employed,  on  the  following  basis:— 7.J  per  cent., 
plus  2^  per  cent,  for  each  child,  up  to  15  per  cent,  total,  for 
married  men  normally  receiving  up  to  '250  marks  a  month; 
5  per  cent.,  plus  2 J  per  cent,  for  each  dependent,  un  to  124 
per  cent,  total,  for  single  men  receiving  up  to  150  marks  a 
month. 

The  .'\.E.G.,  Berlin,  has  granted  its  married  employes 
earning  300  marks,  or  less,  per  month  a  Iwnus  of  .50  marks 
on  account  of  the  rise  in  prices.  Single  emplovt's  in  the 
same  wage  class  receive  25  marks  bonus.—"  E.T.Z." 

ArminjJ  Disabled  Soldiers  for  the  Industrial  War. — Tiio 
Verein  Oeutscher  Ingenieure  (German  Societv  of  Engi- 
ne<Ts),  of  Berlin,  is  organising  a  comiietition  for  the  liest 
<lesign  for  an  artificial  arm  that  will  enable  a  man  who  has 
lost  an  arm  to  do  engineering  work.  Prizes  to  the  extent 
of  .£7.'>0  (tlie  first  one' being  i500)  ar<>  being  offered  in  con- 
nection with  the  competition,  which  will  close  on  February 
1st  next. 

Australia  and  German  Trade. — A  Reuter  dispatch  from 
Melbourne  st.'ites  that  the  Federal  (jovernmcnt  has  sus- 
pended .ill  enemv  trade-marks 

Mr.  Hughes,  in  n'plving  to  a  deputation  which  urged 
increased  tariff  piotection  against  the  dumping  of  cheap 
Orman  goods  after  the  war,  said:—"  If  we  have  the  power 
we  shall  take  steps  to  prevent  German  goods  from  commg 
here  after  the  war." 

War  Profits.— The  Minister  of  Munitions  has  apoointe<l 
Sir  Henrv  Habinfton  Smith.  K.(\B.  (cbairmnn),  Mr 
Harolil  Brown,  ami  Mr.  Willi.im  Cash  to  l>o  the  Board  of 
Referees  relating  to  the  limitation  of  the  profits  of  controlled 
establishments. 
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NEW    ELECTRICAL     DEVICES, 
AND    PLANT. 


FITTINGS 


6.E.C.  Indnstrial  Fittiogs. 

The  General  Electric  Co.,  Ltd.,  of  67,  Qaeen  Victoria  Street, 
E.G.,  have  recently  i-itued  a  supplementary  pamphlet.  No.  F  1964, 
dealincr  with  industrial  fittingn,  including:  various  vitreous 
enamelled  half-watt  lamp  fittings,  Benjamin  and  Holophane 
reflectors,  &o.,  and  sundry  heating  apparatus  suited  to  industrial 
use. 

We  illustrate  in  fig.  1  a  G.E.C.  ''  munition  "  shop  pendant,  con- 
sisting of  an  IS-in.  enamelled  steel  top  reflector  with  an  opal  bowl 


\ 


FlQ.  1. — "MuNiTlOK"  Shop  Pendant. 


nndemeath,  the  fitting  being  suited  to  the  200  to  500-watt  sizes  of 
Ojram  Atmos  type  (half- watt)  lamp.  Fig.  2  represents  a  G.E.C. 
Benjamin  semi-indirect  half-watt  lamp  fitting,  constructed  in  sizes 


Fig.  2. — Semi-indibkct  Halp-watt 
Fitting. 

suitable  for  from  loo  to  1, 000- watt  lamps  with  lU-in.  and  20-in. 
top  reflectors  ;  while  fig.  4  is  a  shell  inspection  hand  lamp,  designed 
especially  for  the  examination  of  shell  interiors.  This  is  supplied 
in  two  sizes,  18  in.  and  24  in.  in  length  ;  the  handle  can  be  fitted 
with  a  switch  at  slight  extra  cost. 

A  series  of  Holophane  industrial  reflectors  of  the  "extensive," 
"intensive"  and  "  focusing  "  types  for  half-watt  lamps  of  from 
60  to  1,000  watts  are  listed, 


burners  under  the  melting  pot,  so  as  to  produce  an  oxygen-free 
atmosphere,  and  the  experience  of  many  users  of  this  system 
proves  conclusively  that  the  saving  in  residue  effected  amounts  in 
many  instances  to  not  less  than  43.  per  ton  of  metal  melted. 

Another  factor  in  reducing  the  druss  formed,  is  the  automatic 
temperature  controlling  device,  which  operates  on  the  thermostatic 
principle,  and  is  so  constructed  and  arranged  that  immediately  the 
metal  has  attained  the  reijuired  fluidity,  the  supply  of  the  burners 
is  cut  down  and  the  temperature  of  the  molten  metal  kept  con- 
stant.    In  wire  coaling  this  is  a  most  important  point. 

The  patent  gas  burner  system  comprises  any  desired  number  of 


Fig.  :S.— Monometer  Tinning  Fubsace. 


Bnnsen  burners  fitted  to  an  equalising  chamber,  which  distributes 
uniformly  the  volume  and  pressure  of  gas  supply  to  the  individual 
burners,  the  latter  themselves  having  a  peculiar  internal  construc- 
tion which  produces  an  intense  heat  with  a  remarkably  low  con- 
sumption of  gas.  The  gas  supply  pipe  is  simply  connected  up  to 
the  ordinary  town  gas'  main. 

Within  the  melting  chamber  and  above  the  melting  pot  are 
arranged  a  series  of  guide  rollers  over  which  the  wire  is  run,  the 
low  armost  rollers  being  mounted  on  slidable  rods  individually 
adjustable   in  order  that  the  rollers  may  be  moved  to  facilitate 


Fig.  4. — Shell  Inspection  Hand, Lamp. 


threading  of  the  wire.  A  novel  point  is  the  spring  control  of  the 
rollers  when  in  the  active  position,  which  substituting  resilience 
for  rigidity  almost  eliminates  the  possibility  of  wire  breakages. 
As  the  wire  leavf  s  the  molten  metal  it  encounters  a  fixed  wiper  so 
positioned  as  to  direct  the  drips  back  into  the  melting  pot,  the  final 
wiping  device  being  outside  the  melting  pot  and  having  the  wiping 
blocks  readily  adjustable  in  respect  of  the  pressure  exerted  on  the 
wire. 

Any  required  number  of  wires  can  be  coated  simultaneously,  the 
wire  simply  being  wound  on  a  drum  and  thus  passed  through  the 
melting  pot.  The  furnace  is  throughout  most  strongly  constructed 
with  an  ample  reserve  of  metal,  to  meet  any  possible  contingency 
that  may  arise,  and  the  workmanship  is  claimed  to  be  such  as 
is  rarely  found  in  furnace  work. 


Monometer  Tinning  Furnace. 

The  usual  method  of  coating  wire  with  metal  is  to  draw 
the  wire  through  an  open  pot  containing  the  molten  metal,  the 
very  considerable  loss  through  surface  oxidation  being  accepted  as 
inevitable. 

In  a  system  introduced  by  the  Monometer  Manufacturing 
Co.,  Ltd.,  of  Whitehouse  Street,  Aston,  Birmingham,  the  special 
features  comprise  a  complete  enclosure  of  the  melting  pot,  means 
for  the  prevention  of  oxidation  of  the  molten  metal,  a  self-acting 
heat  controller  for  maintaining  the  metal  at  the  correct  fluidity,  a 
eyetem  of  heating  by  lowprf  ssure  gas  which  produces  intense  heat 
without  fans,  blowers,  or  compressors,  and  ensures  perfectly  uniform 
distribution  of  the  flame  and  heat,  special  guiding  devices  for  the 
wire  which  enable  it  to  be  rapidly  threaded  on  to  the  guide  roller?, 
and  the  elimination  of  fumes.  The  last  feature  was  the  motif  for 
a  recommendation  by  H.M.  Chief  Inspector  of  Factories. 

The  body  of  the  furnace  is  strongly  constructed  and  supports 
the  melting  pot,  which  is  covered  by  an  enclosing  dome-shaped 
casting,  forming  virtually  a  sealed  chamber  for  the  melting  opera- 
tion.   This  chamber  is  supplied  with  inert  gapes  from  the  Bunsen 


Dead-Ending  a  Crane  Troliey  Wire. 

The  accomp»nying  illustration  shows  a  convenient  and  service- 
able way  of  dead-ending  a  travelling-crane  trolley  wire.  For  a 
No.  00  copper  wire  a  0'75-in.  punched  wrought-iron  bolt  washer 
may  be  used,  and  for  other  sizes  reference  to  a  wire  table  will  show 


Fig.  6.— Plain  Washer  used  to  Grip  Tbollet  Wire. 


the  size  of  washer  required  to  fit  over  twice  the  diameter  of  the 
wire.  The  fibre  tube  shown  is  used  as  a  safety  stop.  It  should 
be  long  enough  so  that  the  crane  trolley  will  be  lifted  off  the 
wire  at  a  sufficient  distance  from  the  end  of  the  crane  travel  to 
prevent  an  accident  in  case  of  emergency. — Elect riral  World. 
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BUSINESS   NOTES. 


Lamp  Shades. — We  illustrate  herewith  one  of  the 
"Mazda"  lamp  shades  which  are  used  in  connection  with 
the  restricted  liphtinsr  arrangements  in  the  trains  running  on 
the  Great  Western  and  Metropolitan  Joint  Railway,  between 
Hammersmith  and  New  Cross.  The  shades  used  are  of  rectangular 
oonstruotion,  one  side  being  opaque  and  the  other  three  framing 
transparencies  of  the  design  produced  herewith.    We  understand 


that  the  end  in  view  is  attained  very  successfully,  a  well  diffused 
illumination  being  secured  of  as  high  intensity  as  permitted  by 
the  new  regulations.  These  shades  are  available  for  use  in  con- 
tractors' and  dealers'  show-windows,  &o.  They  pack  flat  for  stook 
or  postal  purposes,  and  can  be  assembled  in  a  moment  and  are 
carried  by  the  shade  ring  of  any  standard  lamp.  All  applications 
should  be  addressed  to  the  Bbitish  Thomson-Houston  Co.,  Ltd., 
Publicity  Department,  77,  Upper  Thames  Street,  E.G. 

Board    of  Trade   Inquiries. — Eussia. — The  Acting 

British  Consul-General  at  Moscow  (Mr.  R.  H,  B.  Lookhart)  reports 
that  a  British  engineer  in  that  city,  who  claims  to  be  well 
acquainted  with  trade  and  markets  in  Russia  and  to  be  able  to 
conduct  correspondence  in  Russian,  is  desirous  of  representing 
United  Kingdom  manufacturers  of  electric  lifts,  steam  and  water 
valves,  fittings  of  all  sorts,  and  dynamos.  The  name,  &c.,  of  the 
inquirer  can  be  ascertained  on  application  to  the  Commercial 
Intelligence  Branch  of  the  Board  of  Trade,  73,  Basinghall 
Street,  E.G. 

The  Commercial  Intelligence  Branch  of  the  B.  of  T.  has  received 
inquiries  from  British  firms  at  home  for  makers  of  the  following  :— 

Cellulnid  acumutfttor  boxes. 
Etectrio  bell  pushes  in  wood. 
Glass  aooumulator  cells. 

Cataloji'ues  and  Lists. — The  Ca.mbridoe  Scientific 

Instrument  Co.,  Ltd.,  Cambridge.— Illustrated  list  No.  195  con- 
taining a  full  description  of  their  electrical  distance  thermometers 
(resistance  type)  for  temperatures  up  to  1,000°  F. 

The  Sterling  Telephone  and  Electric  Co.,  Ltd.,  210-212, 
Tottenham  Court  Road,  London,  W. — 12-page  pamphlet  (No.  246) 
containing  illustrated  descriptive  particulars  and  prices  of 
military  telephones,  including  buzzer  call  field  telephones  ;  com- 
bined buzzer  and  magneto  call  telephones ;  portable  field 
telephone  exchanges ;  also  field  telephone  cable  and  portable 
drums  for  same.     Wiring  diagrams  are  given. 

Messrs.  Drake  A:  Gorham,  Ltd.,  l,  Felix  Street,  Westminster 
Bridge  Road,  London,  8.E. — Pamphlet  No.  238  (10  pages)  contains 
illustrations  and  prices  of  El  Grilstovo,  Ovenette,  El  Cooko,  and 
other  Hot-point  electric  cooking  appliances,  also  domestic  irons, 
EI  Bako  ovens,  electric  ranges  and  fires,  kc. 

Book  Notices. — AVe  have  received  from  the  (ireat 
Central  Railway  a  copy  of  the  second  edition  of  its  brochure, 
"The  Magnet  of  Commerce,"  in  which  is  brought  together  a  vast 
amount  of  information,  excellently  illustrated  by  half-tone 
pictures,  line  diagrams,  and  maps,  concerning  the  developments 
which  are  constantly  taking  plac»  in  the  coalfield-!  and  industrial 
centres  of  Lancashire,  Yorkshire,  Nottinghamshire,  Derbyshire,  &c. 
It  contains  the  latest  st'itittical  particulars  available  respecting 
coal  output,  coal  exports,  coke  produjtion,  coke-ovens  in  use, 
Imraingham  dock  trnflic  and  charges,  and  so  forth.  Its  contents 
justify  it  in  claiming  for  it  a  place  in  any  collection  of  industrial 
and  oommernial  literature. 

"  Diesel  Eagines  for  Land  and  Marinn  Work."  By  A.  P. 
Chalkley.     London  :  Conntiblo  i  Co.     Price  M-i.  Hd.  net. 

"  TrnnMoiiimt  of  the  Nor' h- East  Coast  Institution  of  Engineers 
and  Shipbuilders."  Vol,  X.X.XII.  Part  L  Newcastle  :  The  Insti- 
tution. 

"Leu  Gables  SiuH-Marinn  Allemands."  By  0.  Leeaire.  Paris: 
Plon-Nonrrit  et  Cie.     I'ruw  3  fr.  BO. 

"  R  ilativity  aad  the  Electron  Theory."  Ry  E.  Ouaniogham. 
Lond')n  :  Longmand,  Green  &  Oi.     Price  4b.  not. 

"Tae  Telep'ioae  and  Tdlephono  Eiohaagea."  By  J.  E. 
K'-ngibnrj.    Lmlon  :  LinKmans,  Oreen  &  Oa.    Prloe  ISi,  Cd  not. 


Liquidation.  —  Teleradio    Electric    Co.,    Ltd. — 

This  company  is  winding  up  voluntarily,  with  Mr.  E.  H.  R. 
Trenow,  Balfonr  House,  Finsbury  Pavement.  B.C.,  as  liquidator. 
A  meeting  of  creditors  is  called  for  November  27th.  Creditors 
must  send  particulars  of  debts,  &c.,  to  the  liquidator  by  December 
nth. 

For  Sale. — Particulars  appear  in  our  advertisement 
pages  to-day  of  a  sale  of  stock-in-trade  and  plant  of  a  builder, 
decorator  and  electrician,  which  is  to  take  place  at  Kensington  on 
December  9th. 

The  Borough  Council  of  Leigh,  Lanes.,  has  for  disposal 
one  250-KW.  direct-coupled  steam  dynamo :  Messrs.  John 
Fleming  &  Co.,  Ltd.,  of  Albert  Sawmills,  Aberdeen,  have  for  sale 
one  engine  and  dynamo,  four  dynamos,  one  switchboard  and 
12  arc  lamps.  Particulars  are  given  in  our  advertisement  pages 
to-day. 

Silvertown  Carbons. — The  India-rubber,  Gutta- 
percha and  Telegraph  Works  Co  ,  Ltd.,  of  Silvertown,  E., 
are  carrying  large  stocks  of  carbon  pencils  for  pocket  light 
batteries.  They  are  making  a  speciality  of  this  line.  In  dig- 
cuseing  carbon  manufacture  in  these  pages  some  months  ago,  we. 
showed  that  the  Silvertown  Co.  were  among  the  pioneers  in  carbon 
manufacture  in  this  country  :  indeed,  we  believe  that  they  have 
been  manufacturing  carbons  for  nearly  50  years.  Carbon  can  be 
supplied  by  them  in  almost  any  shape  or  siz^,  and  the  articles 
made  include  plates  for  batteries,  electric  furnaces,  &c.  ;  rods 
for  batteries  ;  rings,  tubes,  blocks,  disks,  buttons,  &c. ;  contacts 
for  electrical  apparatus,  and  carbons  for  lightning  protectoiB,' 
telephones  and  other  instruments. 


LIGHTING  AND  POWER  NOTES. 


Arg'entina. — The  provincial  Government  of  La  Plata 
has  decided  to  erect  an  electric  station  for  the  supply  of  electric 
light  to  the  public  offices,  for  which  a  sum  of  90,000  pesos  is  now 
disbursed  yearly.  The  scheme  includes  the  supply  of  light  to 
private  consumers  situated  along  the  route  through  which  the 
underground  supply  mains  will  run.  It  is  proposed  to  install 
oil  engines  at  the  new  waterworks  in  Soavedra  Park,  and  to 
modify  the  existing  equipment  there,  whereby  such  economies 
will  be  effected  that  the  coat  of  electric  current  will  work  out  at 
3  centavos  the  KW.-hour,  thus  facilitating  the  eventual  supply  to 
private  consumers  at  60  per  cent,  reduction  on  the  existing  tariff  ; 
and  allowing  of  the  amortisation  of  the  new  plant  within  four 
years-  The  preparation  of  plans  and  final  estimates  is  being 
undertaken. 

A  co-operative  electric  supply  association  has  been  formed  in 
the  City  of  Concordia.  The  plant,  comprises  two  200-H.p.  Diesel 
engines  and  generators  and  a  third  of  160  H.p.  At  Lnjan, 
it  has  been  decided  to  amalgamate  the  two  competing  under- 
takings, the  Sociedad  Anonima  Alambrado  Elettrioa  taking  over 
its  rival's  plant  and  shareholders. 

According  to  the  Iteriew  of  the  RU-er  Plate,  the  Hydro-Elec- 
tric Co.,  of  Tncuman,  has  been  condemned  to  pay  $38,000  m/n  to 
the  Compania  Santa  Ana  Hileret  Limitada,  as  the  value  of  land 
occupied  by  the  power  house  in  the  Qaebrada  de  Lules.  The  same 
paper  states  that  the  basis  of  an  arrangement  has  been  arrived  at 
lietween  the  Compania  Alemana  Transatlantica  and  the  City  of 
Buenos  Ayres,  in  respect  of  the  action  brought  by  the  former 
against  the  city  to  recover  8858,103  m/n  due  for  electric  current 
supplied  for  lighting  purposes. 

Aylesbury. — Street  Lighting. — The  U.D.C.  has  de- 
cided that  the  charge  for  current  for  street  lighting  shall  be  the 
capital  charges  of  the  undertaking  so  far  as  they  i^n  be  appor- 
tioned to  street  lighting,  plus  the  actual  cost  of  production  at  the 
works,  this  arrangement  to  stand  until  March  3lBt  next,  when  the 
matter  will  be  re-considered  ;  the  sum  arrived  at  as  the  capital  charge 
is  £34  r>. 

Barnsley. — R.D.C.  Lighting   Scheme. — The  question 

of  the  proposed  lighting  of  the  R.D.C. 'a  district  by  electricity  has 
been  deferred  by  the  Electrical  Distribution  of  Yorkshire,  Ltd., 
owing  to  the  Board  of  Trade's  refusal  to  deal  with  any  new  BilU  on 
account  of  the  war, 

Bo'ness. — Plant  Extension. — The  Secretary  for  Scot- 
land has  intimated  that  he  has  no  objection  to  the  proposed  exten- 
sion Hoheme,  whioh  would  be  carried  out  by  the  National  Elec- 
trical Construction  Co.  at  a  suggested  cost  of  from  £B,000  to 
£7.(100,  under  the  usuil  oomliti  ins  The  company  is  to  be  asked  to 
submit  plans  and  speoifications  to  the  Council's  consaltinK  engineer 
before  a  final  decision  is  arrived  at. —  Glafgow  Herald. 

Brierlield, — Loan      Arri.icATioN. — The      D.C,      has 

authorised  the  clerk  to  oommunioate  with  the  Treasury,  if 
neoen'<ary.  for  sanction  to  the  burrowing  of  money  on  electricity 
capital  account  for  new  oonneotions  and  services. 

Bury. — liOAN  Sanction, — The  L.G.K.  han  sanctioned 
the  borrowing  of  £980  for  mains  required  to  be  laid  to  the  our 
depot  and  Mown,  Webb's  work*. 
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Buckhurst     Hill.— E.L.    Schemk    Deferreu. — The 

Connty  of  Lon«1on  Electric  Supply  Co.  has  informed  the  U.D.C. 
that  in  view  of  the  decision  of  the  B.  of  T.  not  to  giant  prov. 
orders  durine  the  period  of  the  war,  it  hos  decided  not  to  proceed 
with  the  scheme  for  the  district. — E-iser  Coioifi/  Chronicle. 

Bnxton. — Loax  Sanction. — The  U.D.C.  has  received 
sanction  to  proposed  loans  of  £415  (repayable  in  15  years),  and 
£159  (repayable  in  five  years),  for  overspent  balances  of  capital 
expenditure  at  the  electricity  works. 

Cheadle  and  Gatley.— EL.  Scheme.— After  having 

received  from  Stoi  kport  and  Manchester  T.C.'s  terms  for  the  pro- 
vision of  a  supply  of  eleobricity  for  th-i  district,  the  U.D.C.  has 
adjourned  the  matter  pending  the  report  of  the  surveyor  upon  an 
E.L.  scheme  for  the  township. 

Coniston, — E.L.  Scheme. — With  regard  to  the  E.L. 
scheme  for  this  parish,  the  Ulverston  R.D.C.  has  referred  the 
matter  to  the  P.O.  for  consultation,  and  has  decided  that  the  work 
shall  not  be  proceeded  with  until  the  sites  for  the  poles  for  the 
overhead  wires  have  been  definitely  approved  of  by  the  Council. 

Continental. — Germany. — The  first  of  four  unusually 
large  transformers  intended  for  the  new  central  electricity  station 
at  Golpa,  has  recently  be^n  completed.  It  has  a  capacity  of 
22.000  KW.,  and  weighs  73  tons,  the  dimensions  being  :  height, 
191  ft.,  by  m  ft.  by  6^  ft. 

Dablin. — The  Corporation  has  sent  back  to  the  Elec- 
tricity Committee  a  report  in  relation  to  tenders  for  the  installa- 
tion of  an  Underfeed  stoker  at  the  Pigeon  House  electricity  station. 
Mr.  Ryan  remarked  that  an  expert  was  to  report  on  the  whole  elec- 
tricity undertaking,  and  that  they  should  be  in  a  position  to  know 
whether  expenditure  of  this  kind  was  necessary.  Consideration 
of  a  report  on  electrical  energy  supplied  to  theatres  was  postponed. 
A  deputation  from  the  city  picture  houses  stated  that  they  would 
be  compelled  to  install  their  own  plant  if  an  increased  rate  were 
insisted  upon. 

Edinbiirn;li. — New   Power   Station. — Last  week  the 

Couaoil  considered  estimates  amounting  to  £24,515  for  shafts  and 
tunnels  for  obtaining  sea  water  for  the  condensing  plant  of  the 
Portobello  power  station  ;  the  contractors'  time  for  the  comple- 
tion of  the  contract  was  65  weeks,  and  they  had  notified  the 
Council  that  unless  the  tender  was  accepted  at  once  they  could  not 
abide  by  the  prices  quoted,  as  the  prices  of  materials  were  rising 
daily.  Sir  Alexander  Kennedy  also  considered  that  the  contract 
Bhonld  be  put  in  hand  at  once  if  the  Council  wished  the  station 
to  be  opened  in  1917,  aa  otherwise  the  buildings  and  plant  would 
be  ready  before  the  sea-work  tender  was  completed.  The  Council 
accepted  the  tender  by  25  votes  to  5. 

Greenock. — The  total  units  generated  by  the  Corpora- 
tion electricity  works  in  the  month  of  October  amounted  to 
2,288,261,  as  compared  with  1,336,728  in  the  corresponding  month 
of  last  year.  —  Glasgow  Herald. 

Hull. — Price  Increase. — The  Electricity  Committee 
has  decided  to  increase  the  charges  for  electric  light  on  the  flat 
rate  by  a  half  penny  per  unit,  and  for  other  purposes  by  15  per 
cent,  upon  existing  charges,  excepting  where  supplies  are  furnished 
under  agreements  for  unexpired  periods.  The  increases  will  come 
into  force  on  January  Ist,  1916. 

Ilford.  —  Destructor    Plant. — The    L.G.B.    having 

declined  to  receive  a  deputation  with  reference  to  the  refusal  of  a 
loan  of  JES70  for  the  erection  of  an  electrical  engine  room  at  the 
dust  destructor,  referred  to  in  a  recent  issue  of  the  Electbical 
Review,  the  U  D.C.  has  requested  the  Electricity  Committee  to 
bring  up  up  the  question  of  the  equipment  of  the  building  at  the 
earliest  possible  moment,  the  idea  being  to  defray  the  cost  out  of 
the  electricity  reserve  fund.  The  destructor  is  almost  completed, 
and  it  is  considered  that  practically  one  year's  revenue  from  it 
would  pay  for  the  sum  asked  for. 

India. — The  electric  drives  at  the  mills  under  the 
agency  of  Messrs.  Bradbury  &  Co.,  of  Bombay,  are  proving 
remunerative,  especially  at  the  New  Great  Eastern  Mills.  The 
other  mills  under  Messrs.  Bradbury's  agency,  viz.,  the  New  City 
and  the  Colaba  Land  also  show  marked  improvement  in  quality 
and  quantity  of  production, 

A  portion  of  the  electric  machinery  required  to  convert  the 
driving  of  the  Sun  Mills  in  Bombay,  by  power  from  the  Tata 
Hydro-electric  Power  Supply  Co.,  Ltd.,  has  arrived,  and  it  is 
expected  that  the  electrical  installation  will  be  completed  and 
working  early  next  year. — Indian  Textile  Journal, 

Kilrea  (Co.  Derry). — The  County  Council,  on  a  report 
of  the  surveyor,  has  granted  permission  to  Mr.  Peden,  Kilrea,  to 
erect  poles  for  the  purpose  of  supplying  electric  light  in  that 
town. 

Lei^h. — Electric  Pumping. — A  scheme  for  providing 

electric  power  for  the  pumping  of  sewage,  which  has  been  sub- 
mitted to  the  R.DC.  by  the  PUkington  Colliery  Co.,  is  under 
consideration. 

Littleborough. — Loan  Sanction. — The  L.G.B.  has 
sanctioned  the  borrowing  of  £1,093  and  £907  in  connection  with 
the  eleotiiclty  undertaking. 


Llanfalr  Caereinlon.— Annual   llEroRT. — The  first 

annuel  repor";  prefented  to  the  gnarantors  under  the  E.L.  scheme 
shows  that  during  the  eight  months  current  has  b^en  in  nse,  a 
profit  of  £122  has  been  made.  The  cost  of  the  undertaking  was 
£1,072,  and  the  profit  reduces  the  liabilities  of  the  guarantors  to 

£950. 

London.  —  Kensington    Rating   Appeal.  —  At    the 

London  Quarter  Sessions,  the  Brompton  and  KfOBineton  Electricity 
Supply  Co.  appealfd  against  the  inoreape  of  £1,000  in  the  assesB- 
ment  of  the  rateable  value  of  the  company's  property  by  the 
Kensington  Afsessment  Committee.  The  Court  decided  to  reduce 
the  rateable  value  by  £400,  leaving  a  net  increase  of  £600  upon 
the  quinquennial  assefsment  settled  in  1910.  The  chairman  stated 
that  the  Court  was  of  opinion  that  an  increase  of  value  had  taken 
place  which  justified  the  incluf ion  of  the  property  in  provisional 
and  supplemental  lists  at  an  enhanced  rateable  value,  but  not  to 
the  extent  claimed  by  the  Assessment  Committee. 

PoPLAB. — Loan  Sanction. — The  L  C.C.  has  sanctioned  a  loan 
of  £3,688  required  for  mains,  subject  to  the  B.C.  agreeing  to  limit 
expenditure  out  of  the  loan  during  the  war,  and  to  provide  out  of 
funds  under  its  control  the  amount  authorised.  It  is  proposed  to 
advance  the  money  out  of  the  superannuation  and  pension  funds, 
when  a  sufficient  sum  is  available.  The  Committee  hns  considered 
the  question  of  consumers,  who,  taking  supply  under  the  contract 
system,  have  been  compelled  to  restrict  their  lighting  in  accord- 
ance with  police  instructions.  A  reduction  has  already  been  made 
by  the  alteration  of  the  fixed  charge  on  capital  expended  by  the 
Council  for  services,  meters,  and  wiring  iuftnllation,  from  12  J  per 
cent,  to  8J  per  cent,  per  annum,  and  the  undertaking  is  one  of  the 
few  that  has  not  considered  advancing  charges  owing  to  war  con- 
ditions. The  Committee  does  not  recommend  any  reduction  on  the 
fixed  KW.  charge,  which  is  at  present  £8  for  inside  lighting  and 
£6  lOs.  for  outside  lighting.  Every  consumer  has  a  right  to 
change  over  from  the  contract  system  at  the  expiration  of  his 
agreement  to  the  flat  rate  of  3d.  per  unit  plus  8i  per  cent,  per 
annum  on  the  capital  expended  by  the  Council  for  wiring  premises, 
bnt  any  change  of  this  sort  must  be  for  a  period  of  not  less  than 

12  months.  Under  the  circumstances,  the  Committee  does  not 
consider  it  advisable  that  any  rebate  should  be  made  in  the  KW. 
charge  under  contract  for  shop  lighting.  It  suggests,  however, 
that  consumers  should  be  allowed  to  purchase  installations  if 
they  elect  to  change  over  to  the  flat  rate  system,  at  the  original 
cost,  less  5  per  cent,  per  annum  for  depreciation. 

St.  Panobas. — On  July  Hth  the  L.C.C.  sanctioned  the  borrow- 
ing of  £15,000  for  a  5, 000-KW.  turbo-generator,  suhjpct  to  the 
acceleration  of  the  repayment  of  the  loao"  for  plant  and  machinery 
for  which  42  years  had  been  granted.  The  Elfctricity  Committee 
has  considered  the  question,  and  decided  that  it  would  be  purpose- 
less to  proceed  further  with  any  opposition  to  the  terms  of  the 
L.C.C,  only  to  such  an  extent  as  would  be  applicable  during  the 
conrfe  of  the  next  three  years,  i.e.,  the  completion  and  putting  in 
workirg  order  of  the  new  turbo-efnerator.  The  Committee 
reports  that  it  would  cost  about  £3,000  per  annum  for  the  next 

13  years  to  adopt  the  proposals  in  full  of  the  L  C  C.  in  making  the 
accelerated  payment*,  and  recommends  that  an  offer  of  increased 
payments  of  £1,500  per  annum  for  the  next  three  years,  com- 
mencing April  Ist,  1916,  be  made  on  account  of  the  42  years'  loans, 
and  thereafter  to  make  the  accelerated  payments  in  full  as  sug- 
gested by  the  County  Council. 

L.C.C. — The  Finance  Committee  recommends  the  Council's 
sanction  to  the  borrowing  of  £5,455  by  the  Islington  B.C.  for 
mains  for  electricity  supply  purposes. 

Manchester.— Barton  Scheme. — The  letter  of  protest 

respecting  the  continuance  of  the  work  in  connection  with  the 
erection  of  the  new  generation  station  at  Barton,  which  was 
recently  forwarded  to  the  L  G.B.  by  the  Ratepayers'  Association 
(and  referred  to  in  this  column  a  few  weeks  a?o)  has  drawn  from 
the  L.G.B.  a  reply  which  was  received  in  Manchester  on  Friday 
last.  In  this  the  Board  states  that  it  is  satisfied  that  the  T  C.  has 
proper  grounds  for  procee<Jing  with  the  full  scheme  at  this  time, 
and  it  is  not  prepared  to  intervene  further  in  the  matter. 

On  the  17th  inst.  the  city  was  enveloped  in  dense  fog  throughout 
the  day,  and  the  electricity  consumption  amounted  to  709,400 
units — a  record.  By  comparison  with  the  previous  record  this 
consumption  was  10  per  cent,  higher,  and  the  increased  con- 
sumption compared  with  the  corresponding  dates  of  1014  and  1913 
was  20  per  cent,  and  27  per  cent,  respectively.  In  the  neighbouring 
county  borough  of  Salford,  also,  record  figures  were  reached  by 
the  electricity  department. 

The  consumption  of  current  during  the  past  six  months  is 
stated  to  be  30  per  cent,  higher  than  in  the  pre-war  period,  and 
an  e/en  larger  demand  than  is  now  being  met  is  expected. 

jiayo. — The  County  Council  has  decided  to  install  elec- 
tric light  in  the  Courthouse  at  Castlebar. 

Newport    (Mon.).— Year's    Working.— The    annual 

report  of  the  general  manager,  Mr.  N.  J.  Young,  and  borough  elec- 
trical enerineer,  Mr.  A.  Nichols  Moore,  on  the  year's  woiking  of  the 
Carpiration  electricity  department,  shows  a  net  profit  of  £744,  as 
against  a  deficiency  in  the  previous  year  of  £1,240.  The  gross 
receipts  were  £44  015,  and  the  grosi  profit  £23.460  (slightly  above 
the  previous  year's) ;  interest,  sinking  fund  and  other  cha'ges— 
the  latter  being  much  less  than  in  the  previous  year — amounted  to 
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£22  716,  as  against  £24,462.  The  department  loat  one  of  its 
larerent  oonBumers  durinpr  the  year,  and  thas  denpite  the  new  buei- 
ness  done,  the  units  sold  reached  only  4,789,240,  as  against 
4,!)2!t  ()S:l  in  the  previous  year,  the  maximnm  demand  also  fallinsr 
from  3,078  KW.  to  2,909  KW.  The  greiiBratini?  onsts  show  a  very 
considerable  de(irea»p,  amounting  to  £1,822.  chiefly  due  to  reduction 
in  coal  cost,  which  averaged  32d.  per  unit,  aa  againt-t  '34d  in  the 
previous  year.  The  coil  per  unit  geneiat^d  fell  f'om  5  05  lb.  to 
435  lb.  An  analysis  of  the  output  phow-  1,107,315  units  sold  for 
lighting;  1,051600  for  power;  587,586  for  public  lighting; 
1,178,500  for  traction  ;  166,054  for  heating  ;  and  698,185  for  bulk 
supply.  The  average  price  obtained  pfr  unit,  calculated  on  the 
total  revenue,  was  224d.,  as  against  217d.  in  the  previous  year. 

Peterborough.  —  Year's    Worxing.  —  The    annual 

accounts  of  the  Corporation  electricity  undertaking  for  the  year 
ended  March  31st  show  expenditure  amounting  to  £5,647,  and 
receipts  to  £10,403.  Loan  charges  amounted  to  £4,398  ;  including 
the  balance  brought  forward  from  last  year,  £346,  and  £696 
revenue  contribution  to  capital  expenditure,  the  undertaking  just 
paid  its  way.  The  number  of  units  sold  during  the  year  was 
973,752,  against  920,488  in  1914. 

Shanklin.— Street  Lighting.— The  U.D.C.  has  de- 
cided to  offer  the  Electric  Light  Co.  £25  quarterly  for  street 
lighting  during  the  continuance  of  the  present  conditions,  plus  the 
units  consumed  at  the  fire  station.  If  these  conditions  are 
accepted,  the  Council  will  extend  the  contract  after  the  war  for  a 
period  equival  nt  to  the  entire  close  period  now  in  operation  on 
the  contract  terms  existing  before  the  war  commenced. 

Stalj'bridg'e.— At  the  annual  meeting  of  the  Stalybridge 
Joint  Tramways  and  Electricity  Bowd,  last  week,  Mr.  T.  Perrin 
(chairman)  spoke  hopefully  of  the  prospects  of  the  Board's  f ntnie 
operations,  and  stated  that  the  electricity  department  was  getting 
back  its  full  load  again. 

Torquay. — Cable  Loans. — The  L.G.B.,  in  intimating 

to  the  T.C.  that  no  further  objection  would  be  raised  to  the  com- 
pletion of  the  laying  of  a  new  E.L,  main  in  the  town,  has  requested 
the  Council,  before  a  consent  order  can  be  issued,  to  submit  a 
statement  showing  the  total  amount  which  will  actually  be 
required  to  meet  all  liabilities  and  how  it  is  made  up,  as  at  present 
it  is  not  quite  clear  to  the  Board  that  the  Council  will  require 
to  raise  the  whole  sum  of  £18,000  sanctioned  last  February. 

Waltliauistow.  —  The  Lighting  Committee  of  the 
U.D.C  has  considered  the  report  of  the  electrical  engineer  as  to 
the  advisability  of  installing  a  water-softening  plant  for  dealing 
with  the  circulating  water  for  condensing  purposes,  and  has  reoom- 
ended  that  a  plant  of  a  capacity  of  5,000  gallons  per  hour  be 
installed,  at  an  estimated  cost  of  £450.  The  Finance  Committee 
recommends  that  the  cost  be  met  out  of  the  revenue. 

Wliitstable. — Street  Lighting. — At  a  special  meet- 
ing of  the  U.D.C.  on  November  16th,  a  notice  was  received  from 
the  Electric  Supply  Co.  to  the  effect  that  after  seven  days  it 
intended  to  apply  to  the  president  of  the  Institution  of  Civil 
Engineers  for  an  arbitrator  to  be  appointed  to  decide  the  dispute 
that  has  arireo  with  the  Council  as  to  the  publio  lighting  agree- 
ment. The  Council  decided  to  forward  the  letter  and  a  copy  of 
the  clause  in  the  agreement  which  is  in  dispute  to  Mr.  M  :Cardie, 
who  previously  advised  the  Council  that,  under  the  present  condi- 
tions of  restricted  lighting,  the  agreement  was  null  and  void.  The 
Council's  (  ffer  is  to  pay  the  company  10s.  per  lamp  for  the  six 
months'  period  in  question. 

Wirral. — Prov.  Order. — The  R.D.C.  has  deferred  for 
a  month  cmeideration  of  an  application  from  Messrs.  Melling  and 
Moss,  of  Northwich,  for  the  Council's  consent  to  the  granting  of  a 
provisional  order  to  Messrs.  Johnson  &  Phillips,  to  supply  elec- 
tricity in  the  parishes  of  Ilooton,  Eastham,  Ctiilder  Thornton, 
Willaiton,  Great  Sutton  and  Little  Sutton.  Meanwhile  further 
information  is  to  be  obtained  from  other  authorities. 

Wolverhampton.  —  Breakdown.  —  A     considerable 

portion  of  the  town  suffered  from  a  failure  of  the  electric  supply 
on  Wednesday  evening  last  week.  The  trouble  was  stated  to  be 
due  to  the  breakdown  of  an  overloaded  feeder  cable,  the  electricity 
department  being  very  much  pressed  by  the  supply  required  for 
local  works. 

Worcester. — Street   Lighting. — The  street  lighting 

is  to  be  reduced  by  one-half,  except  at  certain  specified  points. 
The  reduction  in  lighting  previoui-ly  effected  resulted  in  a  saving  of 
£398  in  the  c  ist  of  coal  at  the  city  electricity  station,  and  a  further 
saving  of  £139  is  anticipated. 


TRAMWAY  and  RAILWAY   NOTES. 


Bexley. — Female  Ladour. — The  U.D.C.  has  decided 
to  emi'loy  women  conductors  on  the  Oounnil's  cars  during  the 
period  of  the  war,  the  rate  of  pay  to  be  Aid.  per  hour. 

Biriifley. — Thq  Council  has  decided  to  apfily  to  the 
B.  of  T.  for  an  extension  of  the  period  for  the  completion  of  the 
tramway  round  the  Rysh worth  II ill  corner  at  Orossilats,  until  12 
months  after  the  end  of  the  war. 


Bournemouth. — The  Tramways  Committee  has  recom- 
meuHfd  that  the  tramway  service  be  suspended  at  10  p.m.  instead 
of  11.30  p.m.,  on  and  after  December  next. 

Bradford.— Wages.— The  local  branch  of  the  Amalga- 
mated A!)8ociation  of  Tramway  and  Vehicle  Wo  kers  has  applied  to 
the  Cjrporation  on  behalf  of  thnemplo'6.-<,  for  an  inorcaie  of  5s.  per 
week  for  emplojc-i  paid  wfekly  and  Id.  an  hour  additional  for  men 
paid  bv  the  hour,  in  place  of  the  bonus  granted.  A  speoial  meeting 
of  the  C  immittee  is  to  be  held  on  Monday  to  consider  the  question, 
and  also  the  manager's  report  on  the  shortage  of  labour  and  the 
effect  of  recruiting  on  the  tramway  service.  The  cost  to  the  depart- 
ment of  the  proposals,  if  carried  out,  would  be  about  £12,000  a 
year. 

Burnley. — Wages. — The  tramway  workers  and  engine- 
men  have  asked  the  Corporation  for  an  advance  of  3s.  per  week  in 
their  wages. 

Croydon. — Female  Labour. — The  B.C.  has  sanctioned 

the  engagement  of  women  as  conductors,  at  the  same  rate  of  pay 
per  hour  as  men.  Their  terms  of  duty,  it  was  stated,  would  be 
8  or  8i  hours,  and  all  the  available  male  conductors  (where 
ineligible  for  military  service)  would  be  retained. 

Glasg:ow.  —  Women    Drivers.  —  The     local    Trades 

Council  nas  entered  a  protest  against  the  T.C.'s  appointment  of 
women  car-drivers,  and  from  the  offic'al  minute  of  the  latter  body 
it  appears  that  so  far  no  definite  decision  as  to  the  employment  of 
such  women  has  been  come  ti.  It  is  l>elieved,  however,  that  the 
engagement  of  the  women  is  of  an  experimental  character,  and  that 
meantime  they  are  undergoing  a  further  course  of  training  before 
the  T  C.  finally  approves  of  their  being  put  on  the  driving  platform 
as  qualified  drivers. 

Halifax. — Recruiting    and  Women    Conductors. — 

The  recruitment  of  men  from  the  Corporation  trimway  dipart- 
ment  is  having  a  deleterious  effect  upon  the  woiking  of  the  under- 
taking. More  than  half  of  the  m'lle  conductors  and  drivers  have 
joined  various  units  in  the  Army  and  Navy,  and  some  of  those 
remaining  are  working  73  hours  per  week.  On  some  of  the  routes 
the  late  cars  are  being  taken  off,  and  ic  appears  to  be  evident  that 
more  women  conductors  will  have  to  be  secured  to  assist  in  main- 
taining an  efficient  service  of  cars. 

Following  upon  the  lead  given  by  several  other  municipalities, 
women  conductors  have  made  their  appearance  on  the  Hebden 
Bridge  route  of  the  Halifax  tramways,  and  are  giving  complete 
satisfaction. 

Japan. — The  annual  report  of  the  British  Commercial 
Attacbfi  in  Tokio  contains  some  particulars  regarding  the 
Tokio-Yokohama  Government  electric  railway,  to  which  reference 
has  been  made  in  these  notes.  The  following  may  be  of  interest ; — 
This  railway,  which  runs  side  by  side  with  the  existing  steam 
track,  is  19  milea  long  ;  between  the  two  termini  there  are  14 
stations  and  trains  will  stop  for  30  seconds  at  each.  The  power 
for  driving  the  railway  is  derived  from  a  gas-power  station  situ- 
ated about  midway  between  the  two  main  stations,  and  containing 
four  Liile-thall  tandem  double-acting  gas  engines  direct  coupled  to 
1,500-K.v.A.  11,000-volt  three  phase  25-cycle  alternators,  three  of 
these  generators  being  in  daily  service  and  one  spare.  The  gas  is 
produced  in  three  Mond  gas  producing  ammonia  recovery  plants, 
two  of  these  plants  being  in  daily  service  and  one  spare.  It  is 
noteworthy  that  the  whole  of  the  steam  required  is  raised  in 
boilers  using  the  waste  heat  from  the  gas-engine  exhaust.  From 
the  power-house  the  high-tension  current  is  distributed  to  four  snb- 
stations,  and  there  converted  to  1,200  volts  direct-current  for 
supply  to  the  trolley  wire.  The  oar  motors  are  designed  for 
600  volts  and  run  two  in  series  on  the  line  voltage  of  1,200.  The 
overhead  collector  for  the  car  is  of  the  pantograph  type. 

Unfortunately,  the  electric  railway  had  only  been  in  operation 
for  a  few  days  at  the  end  of  the  year  when  it  became 
necessary  for  the  authorities  to  discontinue  the  service.  As  far  as 
it  is  possible  t6  ascertain,  the  whole  of  the  trouble  lay  with  the 
overhead  equipment,  which  at  the  time  of  opening  to  publio 
service  appears  to  have  been  in  an  unfini-  hed  state.  Since  the  line 
has  been  shot  down  it  has  been  found  that  the  height  of  conductor 
from  rail  level  varied  considerably,  especially  under  bridges,  this 
proving  very  troublesome  when  the  trains  wore  in  rapid  motion, 
causing  the  pantograph  collector  to  oscillate  badly  and  thereby  to 
stress  the  conductor  unduly.  It  was  also  found  that  the  con- 
ductor varied  from  the  mid  position  between  rails,  with  the  result 
that  the  conductor  had  a  great  tendency  to  creep  along  the 
collector  and  in  many  oases  actually  to  elip  entirely  off.  The  oon- 
dnotor  hangers  from  the  catenary  wire  gave  trouble,  owing  to 
insufficient  latitude  or  play  being  allowed  in  the  loops  onoircling 
the  catenary,  and  in  many  places  the  thrust  of  the  pantograph 
distorted  these  badly,  thus  raising  the  height  of  the  conduotoi 
in  these  places. 

London. — All  the  li.O.C.  tramwaymen  of  military  age 

have  been  ordered  to  submit  themselves  for  medical  examination, 
and  if  nnfl'  for  military  service  to  get  a  certificate  to  that  effect. 
—  Dnihj  r/ironi,'!,'. 

The  Iliiiliiinij  Xflwii,  in  its  current  is'ue,  states  that  in  view  of 
the  completion  of  the  electric  power  station  at  Wimbledon,  the 
London  and  South-Western  U»ilw«y  ha«  decided  to  shut  down  the 
generating  station  of  the  Waterloo  and  City  line  very  fhortly,  the 
power  supply  therefor  being  obtained  from  the  Wimbledon 
station. 
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Lowestoft. — Female  Labour. — The  general  manager 
of  the  tramafavs  nn'iertakinB  haB  been  authoriBod  to  employ  female 
oondactora  if  he  finds  it  necessary  to  do  so. 

Prestou. — The  Tramways  Committee  has  recommended 
the  par^ha-e  of  a  pair  of  j»  ki  for  each  of  the  tramcars,  the 
estima'ed  cost  heingr  £2.50. 

S.W.  Railway  Eleotrifioation.— Two  trial  trips  were 

run  with  pix-coaoh  electric  train-*  on  the  KinffHton  loop,  on  Novem- 
ber I9th  ;  it  is  intended  to  supersede  the  i-team  service  on  the  2Sth 
in^t  An  acclerated  serifioe  is  to  be  given  to  Teddington,  Kingston, 
Hampton  Wick  tc-i .  with  a  train  to  and  from  Waterloo  every  five 
minutes.  Oo  the  Thames  Valley  line  there  will  be  half-hourly 
services,  which  will  be  diverted  through  Kingston  to  Waterloo, 
instead  of  through  Richmond. 

Stockport. — FEiiALE  Labour. — More  than  a  100  motor- 
men  and  conductors  have  enlisted  since  the  outbreak  of  the  war, 
and  the  staff  has  been  so  seriously  depleted,  that  it  has  now  been 
decided  to  engage  women  car  conductors. 

Newport.— Year'8  Working.— During  the  year  ended 
March  3l8t  last,  the  Corporation  tramways  department  had  a  total 
revenue  amounting  to  £42,704.  while  the  gross  profit  was  £11,748, 
as  compared  with  £6,697  in  1913-U,  and  after  meeting  the  usual 
financial  charges  the  year's  working  resulted  in  a  surplus  of 
£2,417,  as  compared  with  a  deficit  of  £2,616  in  1913  14.  The 
revenue  was  somewhat  higher,  more  paseeng-rs  being  carried 
despite  a  decrease  in  car-milage.  The  paspe' gers  numbered 
9,410,109,  the  receipts  averaging  10'6d.  per  car-mi'e.  The  com- 
pensation and  renewals  funds  now  amount  to  £3,480. 

Middlesex. — The  Metropolitan  Electric  Tramways,  Ltd., 
i?  applying  for  an  Act  for  extending  the  time  for  completion  of 
certain  tramways,  trolley  vehicle  equipment,  ki.,  authorised  under 
the  previous  Acts. 

West  Ham.— Female  Labour. — The  Corporation  has 
been  recommended  to  authorise  the  engagement  of  women  as 
tramcar  conductori*,  at  the  same  rates  of  wages  per  hour  as  now 
paid  to  m»\e  conductors.  The  Tramways  Committee  proposes  to 
purchase  addiiionil  plant,  at  an  estimated  cost  of  £800. 


TELEGRAPH  and  TELEPHONE  NOTES. 

Code  Tele»Tams.— The  arrest  of  Victor  Sly,  on  a  charge 
of  carrying  on  unauthorised  negotiations  for  dealing  in  war 
material,  has  brought  to  light  a  secret  cod  ;  in  "  open  language,"  code 
words  being  provided  for  all  kinds  of  things  connected  with 
munitions  of  war.  As  we  have  pointed  out,  there  is  no  difficulty 
in  devising  such  codes,  and  the  use  of  '  open  language "  is  an 
utterly  ineffrctive  safeguaid  against  communication  with  the 
enemy  by  eable. 

Secret  Mireless. — The  British  Ambassador  in  the 
United  States  has  drawn  the  attention  of  the  Government  to  a 
private  German  wireless  station  which  is  said  to  be  secretly 
operated  in  a  suburb  of  PortUn-t,  Miinp,  and  American  Navy 
inspectors  have  been  ordered  to  investigate  the  matter. 

Siu»'apore. — A  wireless  station  has  just  been  erected  at 
Singapore  for  public  service. 

Wireless  Telephony. — It  is  reported  that  two  Swedish 
Army  officers  have  inven-ed  a  simple  apparatus  by  means  of  which 
wireless  telephonic  messages  may  be  dispatched  from  trams  or 
automobiles  travelling  at  high  speed. 


CONTRACTS  OPEN  and  CLOSED. 

OPEN. 

41dershot.— November  SOth.  Pea  coal  for  mechanical 
stokers  for  the  U.D.C.  Electricity  Works.  Electrical  Engineer, 
Laburnum  Road, 

Atby.— December  6th.  U.D.C.  Tenders  are  invited 
for  lighting  the  town  with  electricity.  Particulars  from  Mr.  J.  A. 
Liwler,  Town  Clerk.i 

Australia.— December  20th.  P.M.G.'s  Department, 
NSW.     4.2.')0  telephone-  (Scnednl''  4.54).* 

Adelaide.— January  19th.  P.MG.  Common-battery  switch- 
board.    See  '■  Officiil  Notices"  Novemier  19tti.' 

.January  26th.  D  putv  P.M.G.  Twenty  tons  of  galvanised-iron 
wire.  400  lb  to  the  mile.* 

Beisbvne.  — P.M.G.  January  26th. —  Gilvanised-iron  wire. 
Daoemoer  Ist.— Measuring  instruments.  January  5ch.— Joiuting 
sleeves  and  copper-clad  steel  wire.  See  "  Official  Notices  "  Novem- 
ber 19th. 


January  26th.  Deputy  P.M.G.  Telephone  instruments,  parts 
and  acesBorie".' 

Sydnrt.— December  20th.  Metropolitan  Board  of  Water  Supply 
and  Sewerige.  Thr»-e  centrifugal  pumps  and  eleo'rio  motors, 
with  swir<^*>hoiird«.  ntarte's.  &c  ,  for  the  pumping  station  at  Mar- 
rickvilie,  NS.W.  Deposit  £10.  Tenders  to  the  Board,  at  341,  Pitt 
Street,  Sydney,  N.P.W.* 

January  31st,  1916.  Three  electricnlly-onerated  railway  freight- 
car  transferers,  for  Jones  B«y  wharfage,  Pyrmont,  P*rtionUrB 
from  EngineerinChief  of  the  Harbour  Tru-t,  Circular  Quay. 

Melboubne— December  1 4th.  Deputy  P  M  G.  Eleven  sections 
of  a  lamp-signalling  trunk-line  switchboard,  and  other  material 
necessary  for  increasing  the  equipment  of  Melbourne  Trunk 
Exchange  from  108  to  240  lines.     Schedule  1,207.* 

Specifications  for  the  items  marked  *  can  be  seen  at  the  Board 
of  Trade  Commercial  Intelligence  Branch  in  London. 

Dundee.— November  29th.  Town  Council.  600  tons 
steel  tramway  rails,  15  tons  steel  tie  bars.  Forms  of  tender  from 
Mr.  Jas.  Thomson,  City  Engineer,  Municipal  Offices. 

Enniskillen.  —  December  Ist.  Sligo,  Leitrim  and 
Northern  Counties  Railway  Co.  Twelve  months'  supply  of  tele- 
graph materials.     Mr.  J.  Duff,  Secretary's  office. 

London.  —  December    9th.      H.M.  Commissioners    of 

Works.  T  velve  m  n^hs'  supply  of  el°ctri^  <-RbI«  and  wirp.  Forms 
of  t.  nder  from  th«  Controller  of  Sunplies,  H.M  Office  of  Works.  18, 
Queen  Anne's  Gate,  Westminster,  S.W. 

Xatal.— December  1st.  The  Corporation  of  Durban. 
Tenders  for  underground  cables  and  cast-iron  pipes  for  telephone 
cables.  Particulars  from  Messrs.  Webster,  Steel  &  Co.,  5,  East 
India  Avenue,  E.G. 

Spain.— November  SOth.  The  municipal  authorities 
of  Villanueve  de  Castellon  (Province  of  Valencia)  are  inviting 
tenders  for  the  concession  for  the  electric  lighting  of  the  town 
daring  a  period  of  five  years. 


CLOSED. 

Bedford.— Messrs.  W.  S.  Wilton  &  Co.  have  secured  the 
contract  for  the  electric  light  installation  in  the  steam  and  electric 
pumping  stations  for  the  Corporation. 

Edinburgh.— The  City  Council  has  accepted  the  tender 
of  Messrs.  C.^Brand  &  Son  for  shafts  and  tunnels  in  connection 
with  the  condensing  plant  for  Portobello  power  station,  at  £24,515. 

Glasg'OW.— The  T.C.'s  Committee  on  Works  and  Stores 
has  recommended  the  acceptance  of  the  offer  of  Messrs.  Pirelli, 
Ltd.,  to  supply  rubber-insulated  cables. 

Covernment    Contracts.— List    of    new    contracts, 

October,  1915  :— 

War  Office. 

Insnlator  braokets.-Bul'ers,  Ltd.:  D  .oglaa  ?«'■•  Ltd. :  Volcan  Co. 

Blectno  cable  »od  wire.— -inusti  losuiated  and  Helsby  Cables,  Ltd.; 
Callendert  C  °bi^ I'.d  C .DBtruction  Co.,  Ltd.;  Craieoatk  Electr.o  C.ble 
Co  L.d  ;  I  Pr»nkenbarg  &  ^odb,  Ltd.;  W  T.  Gl^'«r  *  Co,  Ltd.; 
A  Greeo.Vtd.;  W.  T.  Houleys  Telegraph  Works  Oo,  Ltd.;  Johnsjn 
and  Sps.  Ltd. ;  Liverpool  tleotno  Oable  Co..  Ltd. ;  C.  Maomlosb 
andCo.;  Western  Bleoir.o  Co.,  Ltd.  .,       ,     .     • r.„    t  ta  • 

Commuta  ore  (leiegraohi.-Automatio  Telephone  Manutaoturing  Co.,  Ltd. , 
8.  Q.  Brown  :  H.  White  &  Co, 

Dynnnns.— Austin  Moior  Co  ,  Ltd. ;  Fyfe,  Wileon  4  Co. 

Tn«ulatora  — Litholita,  Ltd.  ;  T.  De  la  Roe  4  Co.,  Ltd.  ,  _,     »  . 

Lamp"  (elec.rio7.--Briti»h  Thomson-HouBton  Co.,  Ltd.;  General  Bleoino 

Swit^has.-^Berry   &   Haywaid;     General     Electric     Co..     Ltd.;     Laing, 

WorkB''Ve%°ice"-io''ca3»tort  Pa-k  TlaH     Camp.    OsweBtry      Chloride 
^    Kleotrfca?  Btor*ge  Co..  Ltd.    Electric  lighting,  Wimbledon  Common  : 
Borough  reieotric.1  Engineer,  Wimbledon.    Infantry  Barracks,  Redlord  . 
Lowdon  Bros.  &  Co, 

India  Office  BToas  Depabtuent. 
Apparatus.— Elliott  Brrs. 

CoiU,  &o  -Marconi's  Wireess  Telegraph  Ci,  Ltd. 
Ooniensers.-P  el-Conner  T.  lephoue  Works,  Ltd, 
Insulators.— T»yl)r,  TunnioliHe  &  Co. 
■Wire.— R.  Johnson  &  Nephew,  Ltd. 

H.M.  Office  of  Works. 
Engineering  works.-Ministry    o(  Munitions    Electric    Passenger    Wft.— 
Mednaj's  Saftit;  Lift  Co. 

Gehehal  Post  Office. 

Apparatus  (protectivel.-Siemens  Bros.  4  Co  ,  Ltd. ,  ^ 

,         a->lephine)-Autima«io   Telephone    M*nt)(«turing   Co..   Ltd. 
British  L.  M.  Ericsson  Manutaoturing  Co..  Ltd.;  Siemens  Bros,  ft  Oo. 

PahlB  lanhmarine).— Telegr.ph  Construction  and  Maintenance  Co.,  Ltd. 
,      \."C"n-l.-W   T^Henley-9  Telegraph   Wo.ks  Co     Ltd.;  Johnsja 

and  PoiUip,,  L.d  ;  Pelegr*ph  C  .nstraot.oa  aid  M*intea»nce  Co. 

L.d. ;  Ooi.m   Jable  Oo  ,  Ltd  :  W»Bt»rn  iSiettric  Co.,  Ltd. 
Cords  (telepnon.)). -British  Insulated  «lld  H -ishy  Cables,  Ltd. 
^Te%iT„^l'-T'd;.?o°o°r'8^r'L°d^°P.  «mi>h  i  Co.  (incorporated  in 
B.ecttc';r«i?rgXa;?nrelrd\'n?-^n^i;rr^fflct'b 

J..jtog^ZTLlST^i  "  O"  "^-Khlog,  Depttord  -Poote  4  Milne.  Ltd 
Repufigbaue.y.ivenae  Telephone  Bxcbange -Tudor  Acoamu.ator  Oo 

TelepL^ne   Exchange    equipment,    Manchester.-Peel-Conner    Telephon 

TelephonVI'ichange  ertension,  Norwioh.-Weslem  Electric  Co..  Lti. 
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LoihIou, — The  tender  of  Messrs.  Finch  &  Wheeler  has 
been  accepted  by  the  London  Insurance  Committpe,  at  £459,  for 
carrying  oat  lightiner  work  at  certain  premisee  t8k'>n  over  for 
ftdditimal  office  accommodation.  The  contract  includes  £214  for 
electric  fittinee. 

St.  Pancras. — The  B.C.  has  accepted  the  offer  of  the  General 
Electric  Co.  for  the  balance  of  the  carbons  tendered  for,  at  £1,022. 

Walthaiiistow.  —  The  Lighting  Committee  of  the 
U.D.C.  has  accepted  the  tender  of  Mestri".  Cleevee  &  Co.  for  the 
aapply  of  300  tons  of  West  Hallam  small  nnts,  at  £1  2s.  lOd.  per 
ton. 


FORTHCOMING    EVENTS. 


North-East  Coast  Institution  of  Engineers  and  Shipbuilders.— Friday, 

November  26bb.      Ac    7.30   p.m.    Ac   tiolbeo    ilall,  Newcastle.    General 

Meeting. 
University  College,   London.— Fridays,  November  26tb  and  December  3rd. 

Ac  6  y.m.     Fourth  and  fifth  lectures  on  '*  Electric  HeatinR  and  Electric 

Furnaces,"  by  Piof.  J.  A.  Flemitg,  F.R.8. 
Manchester  Association   of   Engineers.— Saturday,  November   a7th.    At 

Utaod  Hotel.  Aytoua  Street.    Paper  on    **  Design   and   Application   of 

Ball-bearings,"  by  Mr.  H.  J.  Moysey. 
Royal  Society  of  Arts.— Monday,  November  29th.    At  4.30  p.m.     At  John 

Street,  AQ>^lDhi.      Cantor    Lectare,    on    "Optical    Glass,"    by    Dr.    W. 

Rosenhain,  F.B.a. 

Institution  of  Civil  Engineers.— Tuesdsy,  November  30th.  At  6.30  p.m. 
At  UreaC  Oearge  Street,  8.W.  Papets  on  "  Harbour  and  Coast  Defence 
Works  at  Alexandria,"  by  Mr.  D.  B.  Lloyd-Davies ;  and '■  Galvan  Port, 
Bahia  Blanca,  Argentine,"  by  Mr.  C.  A.  Terry ;  and  Special  Generai 
Mefcting. 

Institution   of  Electrical  Engineers    (Manchester    Local     Section).— 

Taesoay,  November  tOth.  AC  7  SO  pm,  at  the  Engineers*  Club.  Paper 
on  "  Some  Difficulties  of  Design  of  High-Speed  Generators,"  by  Prof.  A.  B. 
Field. 

Chemical  Society.— Thnrsday,  December  2nd.  At  8  p.m.  At  Burlington 
House.    Ordinary  Scientific  Meeting. 

Salford  Technical  and  Engineering  Association.— Saturday,  December 
4th.  Vjsic  Co  the  Salford  corporation  Cleansing  and  Flag-Making  Depart- 
ment, Langley  Road  Depdfi,  and  Annual  Meeting. 


ELECTRICAL    ACCIDENTS    IN    1914. 


The  report  of  Mr.  G.  Scott  Ram  for  1914 
that  65  electrical  accidents  took  place  in  public 
electricity  supp'y  and  traction  power  stations,  of  which 
three  were  fatal  ;  34  took  place  in  other  generating 
stations,  with  one  fatality.  Non-electrical  accidents 
numbered  381,  of  which  10  proved  fatal ;  this  total  is  less 
than  in  the  preceding  year  by  58,  but  the  electrical 
accidents  showed  an  increase  of  five.  One  of  the 
mechanical  accidents  was  due  to  the  bursting  of  a  steel 
bottle  of  compressed  air  for  starting  a  gas  engine,  and 
resulted  in  two  deaths.  In  factories  other  than  electrical 
stations  there  were  350  electrical  accidents,  involving 
10  deaths,  a  redaction  of  68  on  the  aggregate. 

All  the  fatalities  due  to  electric  shock  (20  in  number) 
occurred  in  connection  with  alternating  current,  in  15 
cases  at  a  pressure  of  440  volts  or  less.  In  several  instances 
artificial  respiration  was  not  tried,  or  was  discontinued  after 
a  short  period,  on  the  statement  of  a  doctor  that  the  victim 
was  dead,  and  Mr.  Ram,  pointing  out  that  patients  may 
often  be  revived  after  as  long  as  two  hours  from  the  time  of 
the  accident,  remarks  that  the  medical  profession  appears 
to  be  somewhat  ignorant  on  this  matter. 

As  usual,  an  extraordinary  amount  of  carelessness  and 
ignorance  on  the  part  of  men  regarded  as  skilled,  not  only 
in  the  operation  but  also  in  the  design  and  construction  of 
electrical  plant,  is  revealed  by  the  report,  which  we  shall 
reproduce  in  an  early  issue. 


NOTES. 

B.E.4.M.A.  .Iniiiial    niiiiier.— The   B.E.A.M  A.   will 

not  hold  an  annual  dinner  for  the  sefsion  1916-16. 

Properties  of  Tiinjrsteil.— At  the  annual  meeting  of 
the  Amflrioan  PhjHical  Sioiety,  on  October  30th,  readintr  a  paper 
on  "  Radiation  from  Tunijgten  Filaments  and  the  Meohanioal 
Equivalent  of  L''(rht,"  Dr.  Irvini;  LmRmuir  (of  th<"  reaearoh 
laboratory  of  the  Qenrral  Elentrio  C),  Soheneo'ady,  N.Y.)  Rtat<>d 
that  the  resistivity,  radiant  eneriry  (watts  per  sq.  oi'ntiraetre) 
and  intrinsic  brilliancy  (oandlps  per  S(|,  oentime're)  of  tunirstdn 
fllam^nt^  had  bfen  determiued  up  to  the  meltton  point  of  tumrsten, 
3,*i60*  K.  (abaolote).    The  resistivity  Increases  a^ionrately  with  the 


r24th  power  of  the  temperature  ;  the  oorrespondine  exponent  for 
the  energy  radiated  is  variable  and  decreases  from  h'6  at  1,000°  to 
475  at  3  500'  K.  Under  normal  operating  conditions  (1  watt  per 
oandle  in  vacuum)  tungsten  radiates  32  per  cent,  as  much  energy 
as  a  black  body  at  the  same  temperature.  The  I'ght  radiated  from 
tungsten  is  bluer  than  that  from  a  black  body  at  the  same 
temperature,  and  matches  that  from  a  black  body  at  a  tempera- 
ture from  50°  to  80  higher.  By  comparing  the  measurements  of 
brilliancy  with  a  result  calculated  from  the  Planck  equation  and 
visibility  curve,  the  mechanical  equivalent  of  light  is  found  to 
ba  000121  watt  per  lumen,  or  0  0152  watt  per  mean  spherical 
oandle. 

A  second  paper  by  Dr.  Langmuir,  on  "Heat  Conductivity  of 
Tungsten  at  High  Temperatures  and  the  Wiedemann-Franz 
Relation,"  showed  that  by  a  development  of  the  mathematical  theory 
of  the  temperature  distribution  along  a  tungsten  filament  near  a 
cooling  junction,  it  has  been  possible  to  recalculate  the  heat  con- 
ductivity of  tungsten  from  the  experimental  data  of  Worthing. 
The  new  result  is  VH  watts  per  centimetre  per  degree  at  2,200°  K., 
and  is  practically  independent  of  the  temperature.  The  relation 
between  the  heat  conductivity  and  the  electrical  conductivity  is 
thus  found  to  be  in  good  agreement  with  that  which  has  been 
obtained  with  other  metals. — Electrical  World. 

Electrical  Prosperity  Week. — The  elaborate  prepara- 
tions which  are  being  made  in  the  United  States  for  "  Elf  ctrical 
Prosperity  Week  "  are  practically  completed,  and  the  celebration 
will  take  place  from  the  29th  inst.  to  December  4th.  According 
to  the  Elpctrical  World,  ''workmen  in  hundreds  of  cities  through- 
out the  nation  are  actively  engaged  upon  the  construction  features, 
while  committees  and  executives  are  giving  the  final  touch  to 
arrangements  which  will  enable  the  event  to  measure  np  to 
expectations. 

"  Brooklyn,  N.Y  ,  is  to  have  an  electrical  show.  Another  feature 
will  be  a  far-reaching  house-wiring  campaign  conducted  by  the 
Edison  Electric  Illuminating  Co.,  of  Brooklyn,  in  conjunction  with 
the  contractors,  as  announced  in  these  columns  last  week.  Elec- 
trical dealers  will  co-operate  by  window  displays  designed  especially 
for  the  week,  and  the  public  interest  in  the  celebration  will  be 
further  intensified  by  illumination  of  prominent  buildings  and 
arches. 

"  In  Philadelphia  the  electrical  interests  will  conduct  a  wiring 
campiign,  in  which  a  discount  of  Si  per  outlet  will  be  allowed  on 
the  wiring  of  all  ready-built  dwellings  and  stores.  The  Phila- 
delphia Elfc'ric  Co.  will  hold  special  appliance  exhibits  and 
demonstrations,  including  window  displajs  and  exterior  decora- 
tions. Advertising  giving  publicity  to  Electrical  Prosperity  Week, 
and  to  electricity  in  general,  will  be  conducted  in  the  street  oars. 
The  newspaper  advertising  of  the  electrical  interests  will  also  be 
greatly  increased.  Plans  are  also  under  way  in  Philadelphia  to 
construct  four  allegorical,  electrically -lighted  fljats  to  parade  in 
various  sections  of  the  city  on  different  nights  during  the  week. 
One  fl  lat  will  be  devoted  to  general  lamp  illumination  ;  another 
will  depict  allegoriolly  electric  power  ;  a  third  will  be  devoted  to 
a  general  figurative  di-play  of  illumination,  while  the  fourth  fljat, 
with  the  assistance  of  a  trailer,  will  give  motiou-pictnre  demon- 
strations of  domestic  applications  of  electricity.     .     .     . 

"It  is  announced  by  the  D.^nver  Gas  and  Electric  Light  Co.  that  a 
grand  celebration  will  be  held  in  Denver,  the  climax  being  a  pros- 
perity show  to  be  held  on  the  last  four  days  of  the  week  under  the 
auspices  of  the  Colorado  Electric  Club.  An  electric-automobile 
parade  is  also  contempUted.  Various  spectacular  features  are 
being  prepared  which  are  likely  to  draw  crowds  to  the  electrical 
show  and  its  vicinity.  Some  of  the  features  planned  are  the 
showing  by  wireles?,  on  a  miniature  scale,  of  the  mirnuvres  of  a 
battleship,  a  facsimile  of  a  submarine,  an  aerial  or  Zeppelin  battle 
and  various  high-frequency  electrical-discharge  features  of  a 
natnre  to  interest  the  public.     .     .     . 

"Thus  far  definite  plans  have  been  formulated  for  holding  elec- 
trical shows  in  more  than  22  leading  cities  of  the  United  States. 
Many  others  have  this  feature  under  serious  consideration.  Many 
mayors  of  cities,  together  with  many  civic  organisations,  have 
endorsed  the  plan,  and  are  actively  engaged  in  carrying  out  various 
meannres  for  its  support. 

"  Electrical  intereets  are  enthusiastic  over  the  celebration,  and  the 
event  is  expected  to  surpass  all  trade  movements  conducted  here- 
tofore, and  to  prove  higlily  creditable  to  the  electrical  industry." 

And  all  this  is  only  the  climax  of  an  unprecedented  advertising 
campaign. 

Kllle  Club  Friendly. — A  friendly  post  match  took 
place  between  teams  representing  the  British  Thomson-Houston 
and  the  British  Electric  Transformer  Companies'  Rifle  Clubs,  on 
Saturday  last.  The  teams  consisted  of  eight  members,  the  best  six 
cards  only  to  count.  Theresult  was  that  the  B.T.H,  Club  scored  5()2, 
while  the  British  Electric  Transformer  Club  totalled  5t)ii,  on  the 
best  six  targets,  that  is  an  average  of  93'(>  and  iM.t  respectively. 
The  British  Electric  Transformer  Club,  whose  address  is  Hayes, 
Middlesex,  is  anxious  to  arrange  some  friendly  matches,  and  will 
be  glad  to  hear  from  any  miniature  rifle  club  in  the  trade  which 
has  any  dates  vacant  either  for  shoulder  to  shoulder  or  post 
matches. 

Assault  on   a   Woman   Tramrar  Conductor.  —  At 

Salford,  on  Saturday,  a  collier  named  Wm.  Glass  was  charged 
with  drnnkonness  and  with  assaulting  a  woman  car  conduclir 
employnd  by  the  Sulford  Tramways  Committee.  After  tendering 
an  insuftloient  amount  for  hi«  fare,  he  caught  hold  of  the  oonduotor 
by  the  throat.  She  fell  into  the  road  and  was  rendered 
uncongcloUR.  and  her  uniform  was  damaged  to  the  extent  of  AS, 
The  Stiptndiary  sentenoad  Glus  to  two  months'  imprisonment. 


Vol.  77. 


No.  1,983,  NovEMBEB  26, 1915.]  THE   ELECTRICAL    REVIEW. 


691 


Electric  Shipping  Cranes.— There  are  steam  shipping 

cranes  still  to  be  seen  at  wJiarvei  on  many  of  our  important  rivers. 
It  will  be  of  interest  to  record  some  details  of  the  operation  and 
maintenance  of  electric  shippinp  cranes.  Two  5-ton  cranes  come 
under  review  in  these  notes.  No.  1  crane  was  put  to  work  in 
Aueust  1902,  and  No.  2  crane  in  June,  1906.  Both  cranes  were 
oonstrn'oted  by  Messrs.  Cowan,  Sheldon  &  Co.,  and  except  in  the 
heieht  of  the  structures,  are  identiol  one  with  the  other,  xne 
hoisting  motors  are  35  B  H  P.  at  200  k.p  M.,  and  the  tra'ell'°e 
motors  are  of  6  b.h  p.  at  1,250  b.p.m.  Tbey  operate  on  »  240- volt 
D  c  supply  The  operations  of  both  cranes  working  on  the  load- 
ine  of  pig-iron  from  bogies  on  a  wharf  to  the  hold  of  a  ship  will 
b3  considered.  Eioh  sling  of  metal  weighed  about  two  tons.  The 
time  occupied  from  the  sling  leaving  a  bogie,  depositing  the  metal 
in  the  ship  and  the  empty  chain  arriving  back  at  the  bogie 
averaged  90  seconds.  This  would  give  40  slings  per  tour  per 
orane,  or  80  tons  of  metal  shipped  per  hour  per  crane.  This  quan- 
tity does  not,  of  course,  work  out  in  actual  practice,  as  it 
would  mean  constant  operation  of  cranes,  whereas  small  delays 
are  inevitable,  such  as  barring  bogies  into  position,  ka.,  but  with 
good  cranemen,  slingers  and  stowers,  an  average  shipment  of 
50  tons  of  metal  per  hour  per  crane  can  be  maintained.  Power  is 
only  used  for  hoisting  and  slewing  for  a  few  seconds  with  each 
shipment  of  a  sling,  momentum  in  the  case  of  s  ewing  carrying 
the  crane  a  considerable  portion  of  its  travel.  The  lowering  of  he 
metal  is  controlled  by  hand  brake,  no  power  being  used  from  the 

*°T^hJtXl°number  of  Board  of  Trade  units  used  in  shipping 
700  tons  of  pig-iron  was  52,  and  at,  say,  2d.  per  unit  the  total  cost 
for  power  was  8s.  8d.  In  the  particular  case  dealt  with  power 
is  supplied  at  Jd.  per  unit.  u     u     «  »j  ,-„    m<. 

No  1  crane,  put  to  work  in  1902.  had  new  bushes  fixed  in  the 
hoisting  motor,  and  the  armature  re-wound  in  1914.  No  other 
repairs  except  of  a  trifling  nature  have  been  necessary.  No  2 
crane  erected  in  1905,  has  required  no  repairs  to  motors  up  to  the 
present  time,  and  the  mechanical  repairs  have  been  such  as  are 
not  worth  mentioning.  Apart  from  the  shipping  of  Pig-"°°. 
these  cranes  have  unloaded  tens  of  thousands  of  tons  of  iron  ore. 
In  the  Cse  of  general  cargo,  a  crane  is  often  15  to  20  minutes  m 
dealing  with  one  piece  goods  of  heavy  weight  and  large  d.men- 
Bions,  and  during  the  majority  of  this  time  no  PO^^^^^b^"^/ "r^,^; 
The  steam  crane,  which  commences  to  burn  coal  two  hours  before 

it  does  any  work  and  burns  it  «°°tp°°»^ly  t''""?,^^  P^'^Wtr^o 
idleness,  compares  very  unfavourably  in  every  way  with  the  electric 
crane,  which  consumes  power  only  when  useful  work  is  being  done 
and  works  at  a  high  efficiency. 

Comi>resse(l-.\ir  Explosions.— In  the  annual  report  of 

the  Chief  Inspector  of  Factories  and  Workshops  for  1914,  several 
instances  of  explosions  of  cylinders  containing  compressed  gases 
Lre  briefly  described.  An  explosion  in  Kent  partially  wrecked  a 
Diesel  engine  :  cylinders  containing  compressed  air  were  being 
used  to  start  the  engine,  and  one  of  them  was  found  to  have  held 
oxygen  Onthe  bb  Mauretauiu  a  cylinder  which  had  contained 
oxygen;  and  had  originally  been  painted  black,  was  in  use  to  feed 
a  blow-pipe,  when  it  exploded,  killing  four  men  ;  it  was  fon'i'J  'h^t 
the  cylinde;  had  been  painted  red  by  a  previous  customer  of  the 
gas  company,  and  thus  got  amongst  the  coal-gas  cylinders  and  was 
charged  with  coal-gas,  which  formed  an  explosive  mixture  with 
the  residual  oxygen.  Although  this  cylinder  had  a  right-hand 
screwed  connection,  to  distinguish  it  f'0°^  '"?  <="*'-« ^^  "y^'^^" 
which  have  left  hand  threads,  the  person  who  charged  it  succeeded 
in  making  the  connection  with  the  compressing  machine,  and  the 
workman  who  used  it  made  an  adapter  in  order  to  use  it  on  the 
^ong  connection  with  the  blow-pipe.  An  air  receiver,  used  for 
Tartfng  three  large  ga,  engines  in  Staffordshire  .exploded  and 
killed  two  men  ;  the  accident  was  ascribed  to  lubricating  oil.  A 
similar  explosion  took  place  in  Leeds. 

Institution     and   lecture  Xotes— Institution  of 

Electrical  Engineers.- On  Thursday  last  week,  at  the  first 
mS  of  the^Session,  which  was  very  well  attended,  Sr  John 
Snell  invited  the  members  to  pa.s  a  vote  of  condolence  with  the 
family  of  the  late  Hon.  Treasurer,  Mr.  Robert  Hammond,  by  rising 
toTheir  feet.  He  then  announced  that  the  Council  had  elected 
Sr  J  E.  Kingsbury  to  fill  the  vacant  office,  and  the  choice  was 
endorsed  by  general  applause  ;  he  also  annoonced  that  M.  Maurice 
Lsblanc  had  been  elected  an  honorary  memberof  the  Institution 
Mr  J  D  Blaikley,  the  husband  of  the  last  surviving  niece  of 
Michael  Faraday,  presented  a  valuable  collection  of  Faraday  s 
papers  to  the  Institution,  and  in  doing  so  described  his  personal 
Sections  of  Faraday  and  of  his  family.  Pro  .  S.  P.  Thompson 
who,  as  the  author  of  a  life  of  Faraday,  was  well  acquainted  with 
the  collection,  expressed  the  frfat't"<ll.  "^  "}«  °'*'"*>'''  *° 
Mr  Blaikley,  and  wa.  supported  by  Mr.  W.  M  Mordey,  who  also 
was  familiar  with  the  papers,  and  the  members  signified  their 
approval  in  the  usual  manner.  Mr.  Mordey  aho  presenttd  two  inte- 
resting relics  of  Faraday  to  the  Institution,  one  being  a  note-book 
and  the  other  a  piece  of  heavy  glass  made  by  Faraday  and 
believed  to  be  the  identical  piece  with  which  the  scientist  dis- 
covered the  principle  of  magneto-optio  rotation  and  the  d'amag- 
netiem  of  glass,  for  which  the  donor  was  cordially  thanked.  The 
retiring  president  then  prespnted  the  premiums  to  the  winners, 
and  instalkd  Mr.  C.  P.  Sparks  in  the  chair. 

Mr  W  Duldell  moved  a  hearty  vote  of  thanks  to  hir  .l.mn 
Snell,'  which  was  seconded  by  Mr.  .).  S.  H  ghfield  and  enthmias- 
tioaUy  accorded,  and  the  new  president  than  delivered  his  iniugural 
address,  which  is  abstra^ited  elsewhere  in  thii  issue.  A.  vote  of 
thanksto  the  oreaidsnt  was  moiredby  Mr.C. H.  W  irdmgham, seoonded 
by  IV  Alex.  R  wiM  and  naauimjusly  aloptel  by  the  mjetinj. 


Before  dealing  with  the  main  subject  of  his  address  (  Eleotnoity 
Supply  ").  Mr.  Sparks  reminded  the  members  of  the  importance 
of  every  individual  member  working  in  the  best  way  he  could  tor 
the  good  of  King  and  country,  and  mentioned  that  1,150  mtmners 
were  on  active  service.  He  also  impressed  upon  the  younger 
members  of  the  electrical  profession  the  importance  of  )Oinirg  tne 
Institution,  and  expressed  the  view  that  the  commercial  engineer 
was  just  as  much  a  reoognieed  member  of  the  profession  as  a  pure 
Bcientist.  In  this  connection  he  entered  a  protest  against  tne 
prevailing  practice  of  accepting  the  lowest  tender,  pointing  out 
that  if  a  reasonable  margin  of  profit  was  not  secured  the  oon- 
traotor  could  not  do  his  duty  by  the  purchasers,  and  P'O^J"°^ 
could  not  be  made  for  development  and  improvement.  ine 
national  interest  would  be  better  served  by  encouraging  private 
enterprise  to  develop  invention,  by  allowing  manufacturers  a 
reasonable  margin  of  profit,  than  by  secunng-for  the  momeut 
only-slight  fractional  reductions  in  the  costs  of  public  service 
undertakings  through  acceptance  of  the  lowest  tender,  which  was 
not  always  necessarily  the  most  favourable." 

Electric  Engine  Starters.— Dealing  with  the  recent 

lamentable  accident  at  Baaohy  Head,  and  the  need  f°'«f«™J 
against  similar  fatalities,  TO-  Motor  says  that  the  electric  starter 
lends  itself  particularly  well  to  the  safety  principle  ;  the  closing 
of  the  starter  operating  circuit  can  be  made  absolutely  dependent 
on  the  movement  of   the   gear  lever  to  neutral  P°«tion      This 
simply  means  that  instead  of  having  one  break  in  the  circuit,  as 
represented  by  the  starter  pedal,  or,  in  the  ca-e  of  ^ome  car^  a 
starter  switch  on  the  dash,  there  are  two  breaks,  and  one  of  these 
must  be  closed  by  a  "  safety  "  movement  of  the  gear  lever,    it 
might  ba  coatt-nded  that  an  ignition  switch— preferably  a  plug  or 
key  switch-should  be  sufficient  safeguard  if  the  driver  had  to 
leave  his  car,  and  were  he  remiss  enough  to    eave  it  m  gear  ;  but, 
even  in  this  condition,  there  still  lies  a  hidden  danger,  because 
most  electric  starters  are  very  powerful,  sufficiently  so,  "^  »»«-  to 
move  the  car  when  in  first,  or  even  second  gear,  and  against  the 
resistance  of  a  non-firing  engine.    Thus,  it  '%<=!«"  t*^^^,""* 
slightly  falling  gradient  a  car  could  easily  get  away  with  tne 
starter  driving  through  the  first  or  second  gear.    So  powerful  are 
hese   tarters^that,  as  an  experiment,  a  large  car  has  bee"  ^rmn  a 
distance  of  a  mile  on  low  gear  before  the  battery  hecame  exhausted 
Obviously,  it  depends  on  the  size  of  the  battery  as  to  how  far  it 
will  run  the  oar,  and  users  of  starters  are,  as  a  rule,  warned  against 
Try  ng  the  experiment,  as  it  damages  the  battery.    The  problem 
on  thi  whole,  is  a  simpler  one  to  solve  than  rendering  a  car  safe 
from  starting  in  gear  from  the  ordinary  starting  handle  because, 
asTtated,  the  electrical  circuit  contains  -herently  in -.t.elf  the 
basis  of  safety,  and  it  only  requires  proper  application  to  ensure 
success. 

The  Fixation  of  Xitrosen.— A  further  step  in  connec- 
tion with  the  scheme  projected  for  the  flxaMon of  nitrogen  m  thedis- 
tr°ct"  thelignite  mines  of  Bitterfeld  has  been  taken  by  the  reg.stra- 
tionof  the  Electro.Salpeter  Works  Co.,with  he»dquarters  atZschor- 
newifz  B.tterfeld.  The  share  capital  is  £  150  000.  and  the  names  of 
the  promoters  are  mostly  persons  associated  with  the  A  E^»-  ^°^ 
the  Berlin  Electricity  Works.  Co.  It  will  be  remembered  that 
these  two  companies  .ome  months  ago  formed  the  Electro-Works 
Co  of  Golpa-Jessenitz,  to  acquire  possession  of  the  !■?">*«  -nine 
hi  question  for  the  purpose  of  unng  the  fuel  for  the  production  of 
dectrical  energy,  which  is  to  b3  furnished,  among  others,  to 
undertakings  for  the  fixation  of  atmospheric  nitrogen,  of  which  the 
Blectro-Salpeter  Co.  appears  to  be  the  initial  concern. 

Electrochemistry  as  a  Day  '-0^(1. -In  Switzerland 

the  difficlties  encountered  in  securing  a  large  load  throughout  the 
yetr  are  reported  to  be  much  greater  than  in  other  countries  as 
[he  demand*^  is  only  heavy  during  a  portion  of  the  year  (m  the 
season-)  and  is  insignificant  during  the  remainder  of  the  year. 
Th  Tde'a  has  consequently  arisen  to  dispose  of  the  energy  at  lower 
prices  during  the  period  of  slack  demand,  and  thus  obtain  a  better 
foad  factor  As  the  price  ur.der  individual  enterprise  in  this 
directln  would  stUl  be  relatively  dear,  it  is  intended  to  overcome 
this  obstacle  by  means  of  united  efforts.  The  question  was  recently 
considered  at  a  meeting  held  at  Zarich  of  representatives  of  12 
Northern  and  Eastern  Swise  electricity  work.,  who  suggested  that 
the  available  energy  should  be  combined  in  the  period  of  low 
demand  and  be  utilfsed  in  a  joint  undertaking  for  the  production 
of  nitrogen  from  the  atmosphere,  or  for  the  "".""^f '"'^  °'  ^""^ 
silicon  and  chrome  iron.  The  necessary  mains  leading  to  the 
Buggested  electrochemical  wo.ks  would  also  be  used  in  case  of 
necess"v,  such  as  a  breakdown,  overload,  ko  for  rendering  mutual 
afd  to  the  associated  woik..  A  committee  has  been  appomted  to 
ascertain  the  power  available,  and  to  approach  an  e  eotrochemical 
"on  the  matter,  and  in  the  event  of  an  initial  experiment 
being  successful,  it  ia  proposed  to  endeavour  to  introduce  a  similar 
scheme  in  the  other  parts  of  Switzerland. 

Oro-anisiu)!-  British   Ennineerinii    Industry.  — The 

Engineers'  Club,  Manchebter,  held  a  meeting  last  Friday  to  con- 
Bideithereport  of  its  Special  Committee  which,  after  Bitting  for 
some  months  past,  has  prepared  a  number  of  recommendations^ 
ThT  Committee,  ^fter  elaborating  very  ambitious  proposals  in 
some  dXil  says  that  it  considers  the  multiplication  of  orgam.a- 
?ioTs  unde  i.ab'e.  Yet  it  is  convinced  that  "  advantage  osn  best 
^  taken  of  the  present  opportunity  by  the  formation  of  an  aBso- 
Nation  on  a  n^n  trading  and  non-interference-with-pnceB  basis.' 
We  shall  refer  to  the  matter  in  a  later  issae. 

Inquiries.— Makers  of  electric  hair  dryers  and  of  the 
"Dirling  '  electric  radiator  are  asked  for. 
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Anpoiiitnieiits  Vacant.— Telephone  inspector,  for  the 

Citv  o'  Birmine-han  flleotrio  supply  deparfment ;  temporary 
clerks  (50<  and  .S0<.),  for  the  Bimngh  of  Swindon  electrioitv  and 
tramway  deparfniflnt  ;  elei-.trical  eng-ineer  for  Mixborong-h  U.D.C. 
(fi200).     Piriioulara  are  given  in  our  advertisement  pages  to-day. 

Patent  .ipplioation.— Application  has  been  made  to 
the  B'lard  of  Trade  for  the  avoidance  or  Buep'nsion  of  Patent 
No.  60S/09  granted  to  Messrs.  Siemens  Bros.  &  Co.,  Ltd  ,  for  the 
electrolysis  of  aqueous  saline  solutions,  by  the  Refractory  Zinc 
Ore  Treatment  Co. 

(jierniau  Interests  in   British  Companies.— In  the 

House  of  Commons  on  Tuesday,  a  discussion  took  place  on  the 
above  question,  a  member  calling  attention  to  the  decision  of  the 
Court  of  Appeal  in  the  case  of  the  Continental  Tyre  and  Rubber 
Co.  (Great  Britain),  Ltd.,  v.  the  Daimler  Co,  and  asking  that 
the  Attorney-General  should  advise  the  Government  to  carry  the 
case  to  the  Lords  at  once,  or  to  promote  legislation  to  brin^'  the 
law  of  the  country  more  in  accordance  with  public  policy.  ^The 
Attorney- General,  in  the  course  of  his  reply  to  the  discussion, 
Raid,  according  to  the  report  in  the  Timen  for  Wednesday,  that  the 
legal  point  at  issue  was  extremely  disputable.  To  get  a  decision 
in  the  House  of  Lords  would  take  weeks,  in  the  most  favourable 
circumstances,  and  might  take  months.  "When  hon.  members 
asked  why,  after  the  war,  should  money  made  by  these  companies 
be  paid  to  the  enemy,  the  answer  he  would  give  was  that  we 
were  not  dealing  here  with  one  separate  subject-matter,  and  that 
the  whole  top'c  of  the  treatment  of  alien  enemy  property  which 
was  withm  the  jurisdiction  of  this  country  was  a  very  oompli- 
cated  one.  It  applied  to  all  the  German  assets  in  the  country 
and  under  the  custom  of  nations  which  had  been  observed  in 
many  wars  it  had  not  been  the  practice  to  conascate— unless  under 
exceptional  circumstances— the  property  of  the  enemy  The 
question  had  not  been  neglected  for  a  moment.  An  inspector  had 
been  appointed  under  the  Trading  with  the  Enemy  Act  1914 
in  the  oa^e  of  every  company  in  which  the  majority  of  shares  was 
held  by  enemies  or  in  which  the  majority  of  the  directorate  con- 
sisted of  enemies.  Inspectors  had  also  been  appointed,  even  where 
the  majority  of  directors  did  not  consist  of  enemy  aliens  where 
there  was  any  ground  for  susoicion.  In  every  case  where  an 
inspector  had  thought  it  desirable  to  appoint  a  supervisor  one  had 
been  appointed  in  order  to  keep  watch  over  everything  that  took 
place.  In  most  cases  it  had  not  been  thought  necessary  In  the 
case  of  492  companies  inspectors  had  been  appointed  ;  in  the  case 
ot  232  companies  supervisors  had  been  appointed  :  in  the  case  of 
eight  companies  controllers  had  been  appointed  ;  and  in  the  case 
of  enemy  arms  or  persons  185  inspectors  and  8r,  supervisors  had 
been  appointed.  When  hon.  members  talked  of  legislation  they 
should  have  in  their  minds  a  clear  idea  of  the  legislation  they 
meant.  He,  personally,  was  not  at  all  indisposed  to  consider  any 
reasonable  practical  suggestion,  but  he  only  knew  of  one  which 
would  meet  the  case  to  any  extent.  That  was  that  they  should 
take  a  certain  proportion,  and  say,  if  the  alien  holding  passed 
beyond  that,  then  the  company  should  not  be  treated  as  being  a 
British  corporation  It  might  be  possible  to  do  something  on  these 
lines,  but  It  should  not  be  for  ot^en  that  by  the  transfer  of  four 
or  five  shares  the  company  might  always  be  made  to  pass  the 
thl'^l^^-  ,%-i'  Tf-'  «'^«°  °°e  tried  to  draft  a  Bill  that  one  saw 
the  practical  difficulties,  but  he  assured  the  House  that  the  matter 
was  under  most  careful  consideration." 

Electric  Heating:  and  Electric  Furnaces.— In  his 

thud  lecture  on  this  snbj  ct  at  University  College,  London,  Prof 
lleming  dealt  with  various  types  of  electric  furnace,  commencing 
with  re-istanoe  furnaces.  The  Acheson  furnaces  for  the  produo- 
T?r^.?  ,  carborundnm  and  graphite  were  described,  as  weU  as  the 
^1^1  ,  K  °*r  ^°J  ''*^"°^  crucibles,  &o.,  by  contact,  and  the 
HeraeuB  laboratory  furnaces  with  platinum  heating  spirals     The 

»  wl  n?  ir*''',ri''''"''  """^"""^  ^°'  !"?«  operations,  and  of 
?n  thM"""''*"  !t"'/?'  tempering  tools,  &c.,  was  also  described  ; 
io  maini^^fn  IT^  h  f  J'"f°'  ^'"'^  ?^  "'^  ^"^^"^  «""  <"">  ^e  utilised 
n^r^n,«K  ^^^^^t}  "'."  =°°etant  temperature,  no  rise  in  tern- 
perature  being  possible  so  long  as  any  unfu«ed  salt  is  present 

Induction  furnaces  were  next  dealt  with,    beginning  with  the 
invention  of  the  type  by  Dr.  S.  Z    de  F.rranti  in  1887.     Furnaces 

ffi!i  f  •""  ^*^*  '°.  ^"^^  "'^^^^  ^  '^'i'''"''  f">-"a  e  for  making 

Bteel  from  pig  and  scrap  iron,  with  a  power  input  of  TMi  kw  being 
referred  to  ;  the  iron  core  of  the  tran«former  in  this  case  weighed 
35  tons  The  Frick  furnace  is  of  similar  design,  and  both  these 
are  mainly  used  in  Sweden  for  making  high-olass  steel  The 
RoihlingRndenhauBcr  furnaoe  has  a  melting  channel  in  the  shape 
Of  the  Beure  8,  the  centre  portion  forming  a  convenient  chamber 
in  which  a  large  quantity  of  steel  can  he  held  in  a  molten  c  mdi- 
.tion;  anxiliary  conduction  heating  of  this  central  hearth  is  pro- 
vided by  iron  electrodes  built  into  the  furnace  walls  and  connected 
to  heavy  secondary  coils  on  the  transformer.  A  furnace  capable 
of  producing  a  ton  of  steel  per  heat  consumes  90  amperes  at 
8,000  vnlts  ;  the  heat  lasts  four  to  six  hours,  and  the  energy  oon- 
iumpti-n  is  about  !)H0  Kw.-hours  per  ton.  The  sfeel  costs  £7  per 
ton.  In  the  Hjorih  induction  furna<c  the  cores  of  the  transformer 
are  stationary,  clparance  holes  in  the  furnace  strnotare  allowing 
the  b»th  to  be  tilted  for  pouring.  The  primary  coils  consist  of 
copper  tube  through  which  water  oironlates,  a  heavy  cnrrent  at 
low  vdtaire  being  supplied  by  a  separate  transformer.  A  fi-ton 
furnace  of  this  kind  is  in  use  at  .1  msingfnrd.  Lasly  the 
leotnr-r  oxnlainel  the  operation  of  th-  H"inr  pinoh-effeit  fur- 
nace, which  was  desoribed  io  the  Ei.eotbioal  Rbvirw  of  October 


Volunteer  IV'otes.— Engineering  Institutions'Volun- 

lol"  T«AINING  CoRPs.-Ofders  for  Week  commencing  November 
29Dh.  I915.-By  L.eut.-Cji.  0.  B.  Clay.  V.D  .  Commanding 
Drills,  6.25  to  7.25  ;  7.25  to  8.25  p  m 

Monday.  November  29th.-Seotion8  I  and  2,  Technical :  Sections 
6  and  4,  Squad,  SignBlling  Seoiion  and  R-cruits 

r«^.sYfay,  November  30th.-Sohool  of  Arms  with  Architects' 
Oorpfl,  (i  to  o  p.Tn. 

.  ''i;'"'^;  .°,r°'''"  l«t--'>Pening  of  New  Headquarters 
(see  below),  at  6.25  p  m. 

Thursday.  December  2nd.— Sections  3  and  4,  Shooting 

1  ^'^'t^>L^T2'-''",v"^-"r^^':''°°'  ^^^-^^^  Technical';  Sections 
1  and  2,  Squad,  Signalling  Section  and  Recruits 

The  opening  of  the  new  Headquarters  takes  place  on  Wednesday 
December  let  at  6.25  p.m.  All  members  are  requested  to  attend 
in  uniform  if  possible.  Members  are  requested  to  bring  as  manv 
recruits  as  possible  on  this  occasion.  ' 

Members  desirous  of  applying  for  commiesions  in  the  technical 
branches  of  the  Army  should  apply  immediately  to  the  Cjm- 
mandant  or  Adjutant,  who  will  give  them  all  the  information  they 

E.  G.  Fleming, 
Company  Commander  and  Acting  Adjutant. 

n-.l^^.^^p'";/?''''  ^°I^^  Central  London  Regiment  (Voldn- 
TEEBs).-Battalion  Orders  by  Colonel  S.  G.  Grant  (Offi^r  Com- 
manding), Thursday,  November  25th,  1915  — 

^f  *'f' p  Pamrf^..--Saturday  .-Field  Operations.  A  company  will 
parade  at  Baker  Stree  Station  at  2.30  p.m.,  and  proceed  by  through 
train  to  Wembley  Park.  Umpires  to  accompany  this  party-Capt 
Eastwood,  Mr.  H.  0.  King  and  the  Adjutant.     B,  C  and  D  Com 

o'omm;nTotMrR,dd!'""°'^  """'  ''''"'"■•  ''  '■*'  P^-  -'!"»»'<' 

Instructions  have  been  issued  to  the  Officers  concerned 

Sunday. — All  day  Outpost  Scheme. 
,A'r.  ^'  ^   *°<'.D    Companies  will  parade  at  Wembley  Park  at 
10.30  a.m.  to  be  in  position  by  12  noon.     North  London  and  Black- 
heath   Platoons  will  represent  the  Enemy,  and  wUl  rendezvous 
under  special  instructions  issued  separately. 

Refreshments  to  be  supplied  on  the  Ground  by  the  Quarter- 
master  for  A,  BC  and  p  Companies.  North  London  and  Black- 
heath  Platoons  to  take  their  own  provisions,  and  to  provide  them- 
selves with  a  narrow  white  tape  hat  band. 

Musketry -There  will  be  no  shooting  at  Acton  on  Saturday 
next,  the  27th  inst.  "«"<•/ 

^/,v?<.y  -The  range  will  be  open  all  day  for  members  of  the 
Corps.  Names  to  be  sent  m  to  Headquarters,  as  usual  Members 
gomg  down  in  the  morning,  should  report  to  Sergeant  Cotter  at 
the  barrier  of  ^o.  9  Platform,' Waterloo  Station,  at  9  16  am 
Thosennable  to  travel  at  that  time  should  apply  for  travellioff 
vouchers  at  Headquarters  not  later  than  5  p.m.  on  Friday  next,  the 

A.  G.  JoiNEB,  Major  and  Adjutant,  O.B.C. 

Books  for  British  Prisoners  of  War.— A  further  appeal 

IS  made  by  the  Bjard  of  EJucaaon  for  books  of  an  ednca 
tional  character  for  the  British  Civilian  Prisoners  of  War  (of  whom 
there  are  some  4,000)  now  interned  at  Ruhleben,  in  Germany 
Under  the  auspices  of  a  Camp  Education  Department,  a  school 
and  a  Science  and  Art  Union  have  been  organUed  among  the 
prisoners,  and  in  them  are  enrolled  1,600  students  with  150 
lecturers  and  teachers.  The  educational  work  covers  nearly  all 
the  usual  subjects  of  a  school  or  college  curriculum  Persons 
wiUiug  to  contribute  either  books  or  money  to  this  interesting 
and  mo^t  deserving  effort  to  help  our  unfortunate  fellow- 
countrymen  in  Germany  to  relieve  in  a  proBtable  manner  the 
tedium  of  their  confinement,  may  obtain  a  circular  giving  full 
information  on  the  subject,  by  addressing  a  post-card  to  Mr  Alfred 
T.  Divies,  Board  of  Education,  Whitehall,  London,  S.W.  who  is  in 
charge  of  the  arrangements  for  obtaining  and  forwarding  the 
books  to  Ruhleben. 

I'etrograd  Electric  Lijtht  Economies.— In  order  to 

save  coal  and  electric  power  for  the  factories  and  workshops  that  are 
working  for  the  national  cause,  the  Governor  of  Petrograd,  Major- 
General  Prince  A.  N.  Ob  lenky,  decreed,  on  Oct.  1 1th  last,  the  pro- 
hibition of  the  use  of  illuminated  advertisements  and  sign  boards 
as  well  as  the  exterior  lighting  of  houses  (excepting  lamps  with 
nnmberf),  industrial  and  trading  concerns,  restaurants,  theatres 
and  entertainment  houses.  The  posters  fixed  on  such  premises 
may  be  illuminated  with  one  lamp  having  an  incandescent  light 
of  not  over  100  c.r.  He  prohibits  the  interior  lighting  of  mer- 
cantile establishments  whilst  these  are  closed,  excepting  such 
lighting  as  is  necessary  for  purpoKes  of  security  ;  he  also  pro- 
hibits the  use  of  arc  lamps  in  shop  windows,  but  suoh  premises 
may  use  three  incandescent  lamps  not  ex  leoding  lOo  v.v.  per  lamp 
for  each  window.  The  lighting  of  entrances  can  only  be  allowed 
if  the  nearest  street  lamp  does  not  snflioe  for  such  a  purpose. 
Infringements  of  the  decree  will  subject  the  offenders  to  imprison- 
ment for  a  period  np  t.o  three  months,  or  to  arrest  for  such  period 
or  to  a  fine  up  to  3,000  roubles  (about  *320)  ' 

Accidents.— Mr.  Wm.  Sample,  electrician.  Dungiven, 
Co.  L  indvinderry,  while  attempting  to  free  an  obstruction  in  tha 
working  of  an  engine  at  a  generating  station,  ha<1  his  arm 
caught  in  the  machinery.     The  limb  was  badly  lacerated. 

Tnt  Tinics  statns  that  by  an  explosion  due  1 1  an  accumulation  of 
gas  in  a  ship  at  WAllsend,  one  man  was  killed,  and  five  other 
workmen,  all  eleotriolang,  were  injured. 
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OUR    PERSONAL    COLUMN. 

The  Editors  invite  eleotnoal  eiu/ineen,  whetturr  couMcted  with  the 
technical  or  the  commerclaL  side  of  the  profeesim  and  mduitry 
also  electno  tramway  ana,  railway  officials,  tu  keejj  readers  of  the 
EleOTkIOAL  RJSVIKW  posted  as  to  t/ieir  movemetUs, 


Central  Station  Officials. — Mr.  E.  S.  Riley,  station 
siiiJenutendent  at  the  Waltbaiustovv  U.D.G.  electricity  works, 
has  resigned  his  position  and  enlisted  in  the  Army. 

Ihe  iiolmtirth  JDistrict  Council  has  appointed  Mr.  A.  C. 
BoTT  resident  electrical  engineer. 

.■\t  the  electricity  works,  Stamford,  recently,  Mr.  A.  Emer- 
Tox,  the  fitter,  was  presented  by  the  staff  with  a  clock  on  the 
occasion  of  his  marriage.  Mr.  J .  E.  Edmundson,  the  engineer, 
made  the  presentation. 

Mr.  H.  M.  T.WLOR  having  resigned  his  appointment  as  chief 
electrical  engineer  to  the  Middlesbrough  Corporation,  Mr. 
R.  A.  ScoTSOX  has  been  appointed  his  successor  at  £300  a  year. 

General. — Mr.  B.  Sleath,  who  travels  for  Messrs. 

Venner  &  Co.  and  for  their  principals,  Messrs.  Chamberlain 
and  Hookham,  Ltd.,  in  the  West  of  England  and  South 
Wales,  and  Mr.  J.  S.  Carter,  who  has  recentlv  been 
travelling  in  many  parts  of  the  world  for  Messrs.  Chamberlain 
and  Hookham,  Ltd.,  have  both  joined  the  Motor  Transport 
Section  of  the  A.S.C.,  and  are  at  present  stationed  tem- 
porarily at  Grove  Park. 

In  consequence  of  the  absence  of  Captain  Wallis-Jones  on 
active  service,  Mr.  Harold  W.  Codzens,  of  the  firm  of 
Couzens  &  Brown,  has  kindly  undertaken  to  execute,  on 
behalf  of  Messrs.  Wallis-Jones  &  Dent,  Westminster,  all  work 
now  in  hand  and  any  future  work  that  may  be  entrusted  to 
that  firm.  Mr.  Couzens  will  have  the  services  of  Mr.  Tate, 
for  so  many  years  the  fina's  chief  as-^iistant  engineer.  The 
firm's  address  is  :  50,  Queen  Anne's  Gate,  S.W.  Telephone 
number  :   Victoria  5029. 

Since  our  last  issue  more  municipal  bodies  in  Lancashire 
have  appointed  committee  chairmen  for  the  ensuing  year  as 
follows  :  — 

Salford. — Electricity  Committee,  Coun.  G.  Billington 
(chairman)  and  Coun.  McDodoall  (vice-chairman);  Tramways 
Committee,  Aid.  Linsley  (chairman)  and  Coun.  Barrett  (vice- 
chainnan). 

Oldham. — Electricity  Committee,  Coun.  C.  Hardman  (chair- 
man) and  Aid.  Ward  (vice-chairman) ;  Ti-amways  Committee, 
.\ld.  Isherwood  (chairman)  and  Coun,  Elliot  (vice-chairman). 

Bury. — Electricity  Committee,  Coun.  Jamieson  (chairman) 
and  Coun.  T.  Holt  (vice-chairman);  Ti'amways  Committee, 
Aid.  CoLLlNGE  (chairman)  and  Coun.  Haeoreaves  (vice-chair- 
man). 

Preston. — Tramways  Committee,  Aid.  Omerod  (chairman) 
and  Coun.  Parkinson  (\'ice-chairman). 

Southport. — Tramways  Committee,  Aid.  Griffiths  (chair- 
man) and  Coun.  Clayton  (vice-chairman). 

Stockport. — Electricity  Committee,  Aid.  George  Ball  (chair- 
man) and  Coun.  J.  W.  Booth  (vice-chairman);  Tramways 
Committee,  Aid.  C.  Sharples  (chairman)  and  Aid.  W.  E. 
Hamnett  (vice-chairman). 

Mr.  T.  Pekrin  has  been  re-elected  chairman  of  the  Staly- 
bridge,  Hyde,  Mossley  and  Dukinfield  Tramways  and  Elec- 
tricity Board,  and  Mr.  H.  Sy^es  has  been  re-elected  vice- 
chairman. 

Coun.  A.  J.  Beckett  has  been  appointed  chairman  and 
Coun.  J.  Bavin  vice-chairman  of  the  Pulham  B.C.  Electricity 
Committee. 

Mr.  Bruce  Lindsay  has  been  elected  Convener  of  the  Edin- 
burgh Corporation  Electric  Lighting  Committee. 

Aid.  yoELEY  has  been  appointed  chairman  and  Aid.  Myers 
vice-chairman  of  the  Islington  B.C.  Electricity  Committee. 

Coun.  Brook  has  been  appointed  chairman  of  the  Elec- 
tricity Committee  of  the  Todraorden  T.C. 

Mr.  H.  R.  B.argb  and  Mr.  W.  F.  Bate  have  been  appointed 
chairman  and  vice-chairman  respectively  of  the  Poplar  B.C. 
Electricity  Committee. 

Mr.  Arthur  Bridge  has  been  appointed  chairman  of  Batter- 
sea  B.C.  Electricity  Committee  for  the  ensning  three  months. 

The  friends  of  Mr.  A.  V.  Gifkins,  the  well-known  electrical 
contractor  who  was  fio  seriously  injured  on  the  night  of  October 
13th,  will  be  pleased  to  hear  that  he  is  making  excellent  pro- 
gress, and  hopes  to  leave  the  hospital  within  the  next  fort- 
night. In  the  meantime,  he  tenders  his  most  sincere  thanks 
to  the  very  large  number  of  those  who  have  written  to  him 
expressing  their  sympathy,  and  hopes  to  deal  more  fully  with 
their  letters  at  a  later  date. 

Mr.  H.  Perkins,  electric.il  traveller  in  the  Midlands  and 
the  Eastern  Counties  for  Messrs.  Falk.  Stadelm.-inn  &  Co., 
Ltd.,  has  joined  the  Royal  Engineers,  Electrical  Section,  for 
the  duration  of  the  war.  He  will  resume  his  duties  with  the 
firm  after  the  war. 

Mr.  C.  P.  Anderson  has  resigned  his  position  with  the 
B.  &  K.  Co.  to  join  the  26th  Royal  Fusiliers. 

The  following  notice  appears  in  the  London  Gazette  : — 
Territorial  Force,  Tyne  Electrical  Engineers  :  Richard  Garratt 
Ellis  to  be  Second-Lieutenant,  September  15th,  1915. 

M.  Georges  Claude,  the  inventor  of  the  neon  lamp,  has 
been  made  a  Chevalier  of  the  Legion  of  Honour,  and  awarded 
the  War  Cross.  He  is  a  lieutenant  in  the  air  service. — 
Lumiire  Electrique. 


Mr.  J.  W.  Meares,  electrical  adviser  to  the  Government  of 
India,  is  to  proceed  on  seven  months'  leave  this  week.  Mr. 
0.  C.  T.  Eastgate,  electric  inspector,  Punjab,  will  oUiicate  in 
Mr.  Mcares's  absence. 

Mr.  Tuomas  a.  Euison  has  recently  been  appointed  Chair- 
man of  the  Naval  Advisory  Board,  b.S..\.,  which  board  com- 
prises a  number  of  pioniinent  engineers  and  scieutilic  men  of 
U.S.A.  Dr.  Willis  U.  Wuitnev,  Ph.D.,  Diiect<ir  of  the 
Research  Laboratory  of  the  General  Electric  Co.,  Schenectady, 
New  York,  has  been  appointed  a  member  of  the  same  Board. 
Among  the  many  important  developments  and  inventions 
made  in  the  above  laboratory  under  Dr.  Whitney's  direction 
have  been  the  drawn-wire  tungsten  filament  and  the  gas- 
filled  (half-watt)  lamp.  Dr.  W.  L.  R.  Emmet,  chief  engineer 
ol  the  lighting  department  of  the  General  Electric  Co.  (U.S.A.) 
Schenectady,  has  also  been  appointed  a  member  of  the  Naval 
Advisoi-y  Board.  Dr.  Emmet  is  a  graduate  of  the  United 
States  Naval  Academy,  and  served  as  an  officer  in  the  United 
States  Navy,  which  position  he  resigned  to  take  up  engineer- 
ing work'  with  the  General  Electric  Co.  (U.S.A.)  at  their 
Schenectady  works.  He  was  responsible  for  the  development 
ot'  the  Curtis  steam  turbine  as  applied  to  the  driving  of 
electric  generating  machinery,  and  was  specially  engaged  on 
this  work  for  a  number  of  years.  His  most  recent  develop- 
ment is  the  mercury  vapour  turbine,  a  paper  on  which  was 
presented  before  the  American  Institute  of  Electrical  Engi- 
neers during  the  past  year. 

Mr.  Ernest  W.  Dunton,  of  the  British  Thomson-Houston 
Co.,  Ltd.  (Madza  House  staff),  has  been  appointed  electrical 
engineer  tc  the  Anglo-Saxon  Petroleum  Co.,  Ltd.,  for  service 
in  Sarawak,  and  he  is  leaving  this  country  very  shortly  to 
take  up  his  new  post  and  erect  the  electric  "lighting  plant  at 
Sarawak,  and  afterwards  take  charge,  in  accordance  with 
the  plans  and  specifications  of  the  consulting  engineers  for 
the  scheme,  Messrs.   Albion  T.  Snell  &  Partners. 

Roll  of  Honour. — Private  Alfred  Griffiths,  who, 
before  the  war,  was  in  business  as  an  electrical  engineer  in 
Manningham  Lane,  Bradford,  and  has  been  serving  in  the 
Motor  Transport  Section  of  the  Army  Service  Corps,  has  died 
of  wounds  received  whilst  on  service  in  France. 

Corporal  Leonard  S.  Newns,  of  the  Royal  Flying  Corps, 
formerly  a  wireless  operator,  has  been  awarded  the  D.C.M! 
for  gallant  conduct  and  coolness  when  carrying  out  his  duty 
under  fire,  and  for  the  conspicuous  thoroughness  and  efficiency 
for  which  his  work  has  been  noticeable. 

Private  Archer  Watson,  of  the  6th  Battalion  Lincolnshire 
Regiment,  who  is  reported  massing,  was,  prior  to  enlistment, 
engaged  with  Messrs.  Cutting  Bros.,  electrical  engineers,  of 
Stamford.  He  was  present  at  the  Suvla  Bay  landing  at  the 
Dardanelles,  and  although  previously  reported  wounded,  no 
news  of  him  has  been  received  since  August  6th. 

Sergeant  Chas.  L.  R.  Haines,  of  the  Royal  Engineers,  who 
has  died  at  Netley  Hospital  from  shrapnel  wounds  received  in 
action  on  September  25th  at  Loos,  was  formerly  engaged  at  the 
Rugby  works  of  Messrs.   Willans  &  Robinson',  Ltd. 

Lieutenant  C.  P.  B.  Ogilvie,  Mechanical  Transport  Section,  • 
Army  Service  Coi-ps,  has  been  wounded  in  Prance,  and  is, now 
in   the  British  Bed   Cross  Society's  Hospital,  at  Eastbourne, 
with  a  bullet  wound  in  the  head.    Prior  to  the  war  he  was  an 
electrical  and  motor  engineer  in  Belfast. 

Obituary. — Dr.  Paul  Rasehorn. — The  death  is  re- 
ropted  from  Berlin,  at  the  age  of  50  years,  of  Dr.  Paul  Rase- 
horn, the  chief  engineer  of  the  Siemens  &  Halske  Co. 

Dr.  Henry  Charlton  Bastian. — We  tender  to  Mr.  C.  Orme 
Bastian  our  sincere  sympathy  on  the  occasion  of  the  death  of 
his  noted  father,  Dr.  Henry  Charlton  Bastian,  which  occurred 
in  his  79th  year  on  Wednesday  last  week. 

Ex-Bailie  James  Alston.— Ex-Bailie  J.  Alston,  who  a  fort- 
night ago  was  appointed  Convener  of  the  Glasgow  T.C.'s 
Tramways  Committee,  died  at  his  residence,  Carmunnock, 
Busby,  this  week. 

Mr.  Fred.  Hawkins.— The  death  occurred  on  18th  inst.,  at 
the  age  of  86  years,  of  Mr.  Fred.  Hawkins,  who  was  in  the 
employ  of  the  India-Rubber,  Gutta-Percha  &  Telegraph  Works 
Co.,  Ltd.,  for  60  years.  He  joined  the  company  when  it  was 
known  as  S.  W.  Silver  &  Co.,  and  served  almost  continuously 
until  within  a  few  weeks  of  his  death.  He  was  for  many 
years  manager  of  the  cable-making  and  battery  department. 
The  funeral  ceremony  took  place  on  Wednesday  at  West 
Ham  Cemetery.  With  the  death  of  Mr.  Hawkins  there  has 
passed  away  another  of  the  highly-esteemed  old  guard  of 
Silvertown  whose  departure  we  record  with  feelings  of  per- 
sonal regret. 


OFFICIAL  RETURNS  OF  ELECTRICAL 
COMPANIES. 

Renew  Electric  Lamp  Co.,  Ltd. — Mortgage  dated  Novem- 

ber  17th,  ISl.'i,  to  jecuri-  .£.1.17  7s.  3ci.,  and  further  advances  up  to  .£500, 
charged  on  the  benefit  of  a  certain  agreement,  being  a  contract  for  the 
purchase  of  a  licence  to  work  the  comp.Tnv*s  process  for  renewing  electric 
lamps  in  Russia.  Holders:  llaughton,  Dickson  &  Co.,  Ltd..  3,  Mumford 
Court,  Mill<  Street,   E.C. 

Llanfiollen   and  District  Electric   Li)Sht  and  Power  Co., 

Ltd.  (75.384).— Capital.  jfe.OOO  in  £1  shares  (2,500  pre!.).  Return  dated 
September  2l5t,  1915.  2.1U  shares  taken  up;  ;f 2,110  15s.  paid,  leaving 
£3  5s.  in   arrears.     Mortgaees   and  charges:  ;£:2,800. 
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Halifax    and    Bermudas    Cable    Co.,    Ltd.     (28,972).— 

Cipilil  lanono  in  Xf'  '''•i"-.  Return  datcci  September  30lll,  1016.  All 
sll;ires  'tiiken  'tip:    XV>'MIIIU   eonsiilcred   as  paid.      Mortgages   and    charges;    Nil. 

New    Liverpool    Rubber    Co.,    Ltd.    (109,933).— Capital, 

/"l.^O  IIOU  in  /  1  sh.,ns  (.'.2  000  prcf.).  Return  dated  October  13lh,  1015. 
58.602  or.1.  and  al.lUI  pr.  I.  sh..r.s  taken  up;  ;668.i'02  paid;  ^"51,410  con- 
sidered   as   paid.      M...  leases  ;.nd    el,.,rges  ;    ^-25,705. 

North  Melbourne    Llectric  Tramways  and   Lijjhting   Co., 

Ltd  (h.i  4I>3)  -Capital.  £,200.000  in  £1  shares  (100,000  pref.).  Kelurn  dated 
Ju?;  16,h  (filed  September  2nd),  ISlt  67.257  pre(.  and  100,000  ord  shares 
t.aken  upl  £,'52,257  paid;  £;115,000  considered  as  paid.  Mortgages  and  charges: 
£,'167,000. 


CITY    NOTES. 


Edison  &  Swan  United  Electric  Light  Co.,  Ltd. 

Me    C    J    Ford  presided,  on  November  18th,  at  the  annual 
meeting  held  at  Winchester  House,  E.G.     In  referring  t»  the 
balance  sheet,  he  said  that  the  item  of  sundry  creditors  and 
credit  balances   stood   at  £80,814,   against   £48,174  last   year. 
The  increase  was  -n'holly  due  to  the  larger  tuniover,  and  was 
correspondingly  represented  on  the  other  side  of  the  account 
by   increases  in  the   items  of  stocji  and  sundry  debtore,  the 
fiJst  of  which  had  increased  from  £184,989  m  1914  to  £211,2,3, 
and   the  debtors  from  £64,831  to  £89,792.     With    a  view    to 
extending  the  companv's  manufacturing  facilities,  ±8,t)9U  had 
been  expended  on   additional   buildings  to  cope  with   the  in- 
creased  trade,    which   expenditure    was   included    under    the 
it<?m  of  freehold  and  leasehold  property,  which  now  stood  at 
£73  036     Plant  and  machinery  for  a  similar  reason  had  been 
increased  by  £8,700,  bringing  that  item  up  to  £84,613.     One 
of  the  principal  items  included  in  that  additional  expenditure 
had  been  in  respect  of  their  glass  furnaces,  which  were  now 
equipped  for  an  output  of  lamp   bulbs  of  practically  double 
the  capacity  which  existed  heretofore.     Whilst  on  that  sub- 
ject,he  might  tell  them  that  they  had  in  the  past  year  found 
no   difficulty   whatever    in   disposing    of   the    whole    of    their 
output,  and  could  undoubtedly  have  sold  more  if  their  manu- 
facturing capacity  had  been  greater;  but  it  was  only  within 
the   last  few  months  that  the  additional  furnaces  and  plant 
had  been  available,  and  further  moderate  expenditure  would 
be   required.     In  normal   times  the  sales  of  lamps  they  had 
made  would   undoubtedly  have    shown    them   a    considerably 
greater  profit,  but  they  were  in  the  position   that  the  selling 
price  of  the  drawn-wire  lamp  could  not  be  increased ;  in  fact, 
it  was  more  likely  to  be  reduced.    On  the  other  hand,  the  cost 
of  manufacture   had    risen  to   an   abnormally   high  figure   in 
consequence  of  increase  in  wages  and  the  cost  of  raw  material. 
Anyhow,  tbe  company  had  undoubtedly  established  the  repu- 
tation of  the  "Ediswan"  drawn-wire  lamp,  and  unless  some- 
thing altogether  unforeseen  should  happen  in  the   future  he 
saw  no  reason   why  the  increa.sed  sales  should  not  continue. 
With   regard    to    the  company's   interest    in   the   Altrincham 
Electric  Supply,  Ltd.,  the  last  balance  sheet  showed  a  holding 
of  10.060  fully-paid  preference  shares,  and  5,0(X)  similar  shares 
<.n  which  a  small  amount  had  been  paid,  together  with  6,669 
deferred  shares  of  Is.  each.     In  the  present  accounts  it  would 
be  seen  that  they  held  in  June  4,705  fully-paid  and  5,000  10s. 
paid  nreferenc;e  shares,  the  difference  haying  been  sold  in  the 
period  under  review.     They  had  since  disposed  of  the  whole 
of    the   pnrtly-pnid   shares,   thereby  cancelling    £2, .500   of  the 
£2.785  li-'bility  referred  to  in  the  balance  sheet,  and  they  had 
reduced  their  holding  in  fully-paid  preference  shares  to  1,505. 
With  regard  to  the  deferred  shares  in  the  Altrincham  Co.,  of 
which  they  held   the   whole  issue  except  one,  they   were,   in 
the  opinion  of  tbe  board,  a  valuable  asset,  and  when  he  told 
them  Inst  vear  that  their  dividend  thereon  amounted  to  10s. 
per  share  they  would  agree  with  him.    It  they  capitalised  these 
.ohires  tn  piv  10  per  cent.,  -n-hich  he  did  not  think  was  un- 
reafionable,  their  holding  should  be  worth  over  £.33.000.    This 
would  mean  that  they  were  worth  £5  per  share,  but  the  diffi- 
culty wa.s  to  olttain   the   price  for  them.     The   public  would 
willingly   pay  £1   for  a  £1  share  paying  10   per  cent.,  but 
lookftl  askance  at  paying  £5  for  a  share  of  the  face  value  of 
Is,     He  did    not  think  the  dividend   in  the   future  on  these 
.shares  should  be  less   than    that  received   in   the   past.     The 
general  cxiH^nses  had  been  reduced  by  .£4.825.  and  amounted 
to    £17,038,    and    the   balance    of   gross   profit   brought    from 
trading  account  had  been  increa.sed  from  £51.244  to  £.56,962, 
the  iK-t  result  lieing  that  they  had  made  a  profit  for  the  year 
of  £14,146.  against  £4.695  la.st  year.     He  regretted  that  they 
could    not    recnmmend   the    payment  of  a   dividend,    but  on 
previous  rK'cnsions  he  had   pointe<l  out  that  it  wa,s  absolutely 
essential     before    any    dividend    wa.s    paid    that    tliey    should 
accmiinlito    a   very    subsfantial    reserve   fund   and   employ   it 
as  .'idditinnal    working  capital.      For  this  reason   they   recom- 
inende<l     that   a    start    be    made   by    transferring    £15.000    to 
reserve  acemint.     During  the  year  they  had  Ind  an   anxious 
and  ti'ving  time,  and  h->d  experienced  gre.'it  diflieiilly  in  find- 
ina  ndeniinte  labour.    Their  anxieties  lind  been  aceentuat<Nl  by 
rea.i'n  of  the  gfmt  rioe  in  the  price  of  raw  niaterinls.  and  in 
ninny  insfine^'R  the  difTicnlties  of  ol)taitiinL'  thcin,  even  at  any 
nriee,    whifh,   eoiinIe<l    with   the  heavy  ri.se    in    the    price    of 
labour,  liad    trnded    at  tiincH   to   severely   tax   their   finaneinl' 
resources.     If  the   hnsineRS  inerenwod   in   the  future  as  it  had 
during   the    nast   two  yenrs,   the    nuestion    of  finance    would 
beerune  a  ntill  more  urgent  one.    TTnrortuirit<^ly.  there  did  not 
appear,  to  lie  any  existing  meariR  of  providing  further  workinR 
capital  except  tlirough  the  medium  of  holding  up  profits.    One 


of  his  colleagues,  Mr.  (Jimingham,  in  the  early_  part  of  the 
year  made  a  tour  of  inspection  of  the  company's  Australian 
and  New  Zealand  branches  and  agenciee,  an<l  visited  the  chief 
commercial  centres  there,  and  he  thought  that  in  due  a)urse 
a  considerable  expansion  of  the  company's  trade  in  Australia 
should  result  therefrom.  In  conclusion,  the  Chairman  referred 
to  the  nomination  of  Mr.  John  Cross  to  a  seat  on  the  board, 
and  explained  that  eeveral  large  shareholders  con.sidered  tbai 
no  addition  should  be  made  at  present,  and  consequently  Mi'. 
Cross  withdrew  his  candidature. 

Mr.  E.  B.  Ei.Licn  Clark  seconded  the  motion. 

In  the  course  of  his  reply  to  remarks  by  shareholders,  the 
Chairman  said  that  the  public  seemed  to  think  that  because 
a  concern  was  doing  a  huge  trade  it  was  necessarily  making  a. 
huge  profit.  That  might  be  the  case  in  normal  times,  but  not 
in  such  times  as  the  present.  As  an  instance,  he  might  tell 
them  that  they  had  had  to  send  their  own  motor  vans  to 
Birmingham  from  London  to  fetch  metal.  Wages  had  gone 
up  after  contracts  had  been  secured  to  a  very  high  figure 
indeed,  and  raw  materials  had  also  gone  up  after  contracts 
had  been  mode.  It  was  impossible  for  any  business  of  that 
sort  to  cover  itself  ab.solutely  for  the  whole  of  the  contracts  it 
had  in  hand.  They  could  do  it  to  a  certain  extent,  but  they 
v.ould  want  a  colossal  amount  of  working  capital  if  they  were 
to  do  so  entirely.  Although  they  had  a  very  big  business, 
there  had  not  been  the  profit  that  might  have  been  expected. 
Lamps  were  practically  their  main  article,  and  the  price  of 
the  lamp  was  fixed  and  could  not  be  raised,  whilst  the  cost 
of  producing  the  lamp  had  gone  up  .33  per  cent. 

Mr.  LowRY  asked  if  there  was  any  prospect  in  the  coming 
year  of  a  dividend  being  paid,  or  of  the  contracts  they  had 
entered  into,  and  which  had  not  been  profitable,  being  put  on 
a  better  basis? 

-The  Chairman  said  he  could  not  forecast  anything  about  a 
dividend.  He  had  put  it  plainly  that  day,  and  in  the  past, 
that  no  dividend  could  be  paid  until  they  had  got  sufficient 
working  capital,  and  this  could  necessarily  only  be  provided 
out  of  profits.-  He  saw  no  po.5sibility  of  a  dividend  until  they 
bad  at  least  £.50.000  reserve.  When  he  became  chairman 
there  was  a  sum  of  £45.000  put  down  in  the  reserve  account, 
but  on  looking  into  the  whole  matter  most  carefully  he  found 
it  had  been  accumulated  out  of  so-called  profits  made  by  not 
adequately  depreciating  stock.  If  the  stock  had  been  taken 
at  the  proper  figures  the  profit  would  not  have  existed  as 
shown,  and  conseouently  they  would  not  have  had  the  £45,000 
reserve  at  all.  The  profit  shown  that  day  ■was  after  taking 
stock  and  debtors  and  all  their  assets  at  the  most  conserva- 
tive figure,  and  ther.e  was  no  doubt  about  it  that  they  had  the 
profit  there.  They  had  not  taken  any  contracts  which  were 
not  profitable.  What  he  intended  to  convey  was  that  they 
were  not  as  profitable  as  in  normal  times. 

The  report  was  then  adopted. 


Allgemeine  Elektricitats  Gesellschaft. 

The  directors  of  the  A. E.G.,  of  Berlin,  have  issued  a  state- 
ment referring  briefly  to  the  working  results  in  the  year 
ended  with  June  30th,  1915.  It  announces  that  the  work- 
shops, from  which  23,908  employes  were  absent  owing  to  the, 
call  to  the  Army,  were  adequately  occupied  on  peace  work, 
and  were  at  disposal  for  the  defence  of  the  country  to  a  wide 
extent.  The  bank  credit  is  claimed  to  have  amounted  to 
£5.165.000  at  the  end  of  the  year,  as  against  £3,850.000  in 
1913-14.  The  sum  expended  for  the  support  of  the  families 
of  employes  reached  £230,000  in  the  first  year,  and  had  been 
defrayed  out  of  revenue.  The  book  value  of  a  number  of 
industrial  investments  had  been  written  down  by  £100,000, 
so  as  to  bring  them  to  the  nominal  value,  .^fter  deducting  general 
expenses,  taxes,  interest  on  loans,  and  provision  for  depre- 
ciation, the  accounts  are  said  to  show  net  profits  amounting 
to  £1.069,000,  as  contrasted  with  £944,000  in  the  preceding 
financial  year.  It  is  proposed  to  pay  a  dividend  of  11  per 
cent,  on  the  ordinary  share  capital  of  £7.7.50,(XK).  as  compared 
with  10  jior  cent,  in  1913-14  and  14  ix>r  cent,  in  each  of  tbe 
two  preceding  years.  It  is  added  that  the  recent  increase  of 
£1.4.50,000  in  the  share  capital  had  been  registered  after 
shares  for  £1.7.38,000  in  the  l^rlin  Electricity  Works  Co.  had 
been  notified  in  exchange  for  A. E.G.  new  shares  for  .£1,303,000, 
and  the  balance  of  £147.0(X)  had  been  t;iken  over  by  a  bank- 
ing syndicate.  A  pi-ojvi.sal  to  amend  the  company's  statutes 
is  to  he  made  at  the  forthcoming  general  meeting,  so  as  to 
extend  the  ob)ects  of  the  undertaking. 


Southern  Brazil  Electric  Co.,  Ltd. 

Mr.  E.  H.  TootaIj  presidetl  at  the  annual  meeting,  held  iu  Lon- 
don on  22nd  inst.  He  referred  to  the  valuable  assistance  ren- 
dered by  the  company's  bmkers  throughout  an  anxious  and  try- 
ing periix).  Tliey  had  been  coiiipolliHl  to  husband  their  resources, 
and  delay  and  curtail  tbe  devolopment  ami  exten.sion  work 
conteni]ilated,  until  their  finances  wei<>  jiliiced  mion  a  better 
footing.  Tlie  bal.ince  of  £2,127,  wiiicli  was  to  be  carried 
forward,  did  not  represent  the  result  of  a  full  year's  working, 
for  in  the  caR(i  of  Campimi-s,  Paranagua,  and  Pyington  k  Co.. 
which  dowVl  their  a<'coiints  on  DecemlHU'  31st.  only  profits  for 
the  six  months  endtMl  Deceinlwr.  1911.  had  l>een  taken  into 
account.  It  was  pro|xised  to  alter  tb(>  date  of  closing  the 
eonipany'fl  financial  year  so  as  to  coincide  with  that  of  the 
Brnziliiin  concerns      'i'he  report  was  adopted. 
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Provincial  Tramways  Co.,  Ltd. — The  report  for  the 

year  endetl  !5epteiul>er  cWth,  \'M5,  stat.es  that  the  net  revenue 
icoeived  from  the  local  companies  has  been  ±48,789,  against 
±'40,'297  last  year  and  i'41,68H  in  19i;3.  The  directors  have  set 
aside  to  reserve  and  depreciation  account  m,'MO,  and  have 
added  to  reserve  account  for  third  party  insurance  or  other 
)iurposes  £4,000.  They  now  recouimend  a  dividend  on  the 
i'l  ordinary  shares  of  lOd.  per  share,  making  with  8d.  per 
share  paid  in  June  last  Is.  6d.  per  share,  or  7i  per  cent,  for 
the  year,  leaving  £11,800  to  be  carried  forward.  Having  regard 
to  the  uncertainty  of  the  current  year  as  to  traffic,  and  also 
as  to  the  probability  of  greatly  increased  taxation,  the  direc- 
tors consider  it  prudent  to  caiTv  forward  this  substantial 
amount. 

Mexico  Tramways  Light  and  Power  Companies. — .\t 

the  request  of  the  holders  of  large  amounts  of  the  bonds  of 
the  variou,s  companies  constituting  the  Mexico  Tramways, 
Light  and  Power  group,  the  following  gentlemen  will  act  as 
a  committee  to  co-oi>erate  with  the  trustees,  the  receivers,  and 
the  boards  of  directors,  in  taking  such  measures  from  time  to 
time  as  will  best  safeguard  the  interests  of  the  security 
holders ; — Mr.  E.  R.  Peacock  (chairman),  Messrs.  Stanley 
Boulter,  H.  P.  Chamen,  Robert  Fleming,  H.  Malcolm  Hub- 
bard, and  A.  F.  P.  Roger. 

Richard  Hornsby  and  Sons,  Ltd. — For  the  year  ended 
September  30th  there  was  a  disp<is,Tble  balance  amounting  to 
£v2,162,  as  compared  with  £-25,745  for  the  previous  year.  A 
distiibution  of  Gi  per  cent,  on  the  ordinary  shares  is  recom- 
mended, as  compared  with  2i  \)er  cent.,  calrying  forward 
£■27,547. 

Callender's  Share  and  Investment  Trust,  Ltd. — The 

directors  recommend  a  dividend  at  the  rate  of  5  per  cent,  per 
annum,  less  income-tax,  for  the  half-year,  making  5  per 
cent,  for  the  year,  placing  £500  to  reserve,  writing  £741  off 
preliminary  and  other  expenses,  and  carrying  forward  £3,010. 

Electric  Construction  Co.,  Ltd. — The  directors  have 
declared  an  interim  dividend  at  the  rate  of  7  per  cent,  per 
annmii  on  the  preference  shaj'es  for  the  half-year  to  Sep- 
tember 30th. 

Victoria  Falls  and  Transvaal  Power  Co.,  Ltd. — The 

net  .earnings,  including  those  of  the  Rand  Mines  Power  Supply 
Co.  for  the  quarter  ended  September  30th,  amounted  to 
£184,798.— F/iiancwl   Times. 

Power=Gas    Corporation,    Ltd. — A   dividend   on   the 

ordinary  shares  for  the  year  ended  September  30th  last  at  the 
rate  of  6  per  cent,  per  annum,  less  income-tax,  is  announced. 

Ruston,  Proctor  and  Co.,  Ltd. — Au  interim  dividend 
of  '2i  per  cent,  is  announce<l. 

Anglo-Portuguese  Telephone  Co..  Ltd. — The  direc- 
tors announce  an  interim  dividend  of  3  per  cent.,  less  income- 
tax. 


STOCKS    AND    SHARES. 


Tuesday  Evening. 

Stock  Exchange  business  is  moving  on  lines  rather  slower 
than  those  which  have  distinguished  it  during  the  first  half 
of  the  month.  For  this  the  vacillation  of  Greece  and  the 
advance  of  the  enemy  into  Serbia  are  in  the  main  respon- 
sible, having  combined  to  check  investment  and  to  lay  a 
hand  upon  the  spirit  of  optimism  which  had  been  current 
previously  in  most  of  the  Stock  Exchange  markets. 

At  the  same  time,  the  Treasun'  have  just  introduced  an 
imexpected  factor  into  Capel  Court  conditions,  because,  taking 
the  Stock  Exchange  by  .sui-prise,  they  have  given  permission 
for  minimum  prices  to  be  removed  in  the  cases  of  Consols  and 
various  other  fixed-interest  securities  which  have  lain  under 
the  shelter  (or  the  'ban,  from  -whichever  point  of  view  one 
looks  at  it)  of  the  Treasury  regulations  since  Januarj'  4th 
last.  It  will  be  recalled  that  the  Treasui-y  practically  sold  to 
the-  Stock  Exchange  the  privilege  of  reopening  the  House,  in 
exchange  for  certain  severe  restrictions,  of  which  the  estab- 
lishment of  minimum  prices  in  scores  of  stocks  formed  one 
of  the  number.  We  dealt  fully  with  the  matter  at  the  time, 
and  have  recurred  to  it  on  subsequent  occasions  when  indi- 
cating the  mechanical  difficulties  under  which  Stock  Exchange 
transactions  at  present  creak. 

The  Treasury  have  removed  these  restrictions  from  only 
certain  stocks,  of  which  Consols  are  the  chief.  None  of  the 
Home  Railway  fixed-interest  i.ssiies— c.f?.,  Metropolitan  Dis- 
trict prior  hen  debenture,  Central  I/indon  4i  per  cent,  pre- 
ference. London  Electric  4  per  cent,  debenture— are  affected, 
although  it  is  thought  probable  that  if  the  removal  of  the 
minima  from  Consols.  Foreign  Government  bonds,  and  the 
like,  should  turn  out  to  be  a  discreet  step,  the  Home  Railway 
prior-charge  lists  will  shortly  be  brought  into  line  with  the 
rest.      Consols  promptly   fell    7    points   from   their    previous 


minimum,  so  it  may  be  guessed  what  would  happen  if  Hail- 
way  st<K-k8  were  freed  entirely. 

'Ihe  feature  in  the  Home  Railway  market  this  week  is 
another  substantial  rise  in  Underground  Electric  6  per  cent, 
income  bonds,  the  price  of  which  has  jumped  up  4  points  to 
78i,  while  the  £10  shares  rase  to  40s.  and  the  .shilling  shares 
to  Cs.  7Jd.  We  take  no  credit  to  ourselves  for  ixjiuting  out 
the  obvious  cheapness  of  the  bonds  when  they  stood  in  the 
neighbourh(MHl  of  70,  because  there  was  so  little  reason  for 
the  overdone  depression,  and  so  much  likelihood  of  its  being 
rectified.  The  advance  has  been  assisted  by  various  rumours, 
one  of  which  hears  that  fares  are  going  to  be  raised  on  the 
I'nderground  Electric  Railways  and  omnibus  systems;  and  if 
this  is  so,  the  security  of  the  income  bonds  would  certainly 
be  improved,  because,  in  present  conditions,  a  slight  advance 
in  fares  would  make  little  perceptible  alteration  in  the  number 
<if  pa.ssengers,  although  the  total  carried  is  so  enormous  that 
a  .scarcely-felt  ri.se  in  the  price  of  a  ticket  would  make  a  huge 
dilTerence  to  the  aggregate  receipts  of  the  associated  com- 
panies. 

Districts  and  Metropolitans  are  both  better,  Central  Londons 
gained  2J,  and  most  of  the  Steam  stocks  present  a  more 
healthy  appearance  than  they  have  been  doing  of  late.  Tliis 
is  consequent  upon  a  little  investment  inquiry  by  those  who 
regard  the  stocks  as  cheap,  .seeing  that  current  prices  are  full 
of  the  dividend  earned  during  nearly  five  months  of  the  fat 
half  of  the  year. 

How  the  provinces  are  inaking  money  and  putting  it  by — 
at  all  events,  some  proportion  of  it — is  seen  in  the  constantly- 
increasing  difficulty  of  obtaining  good-class  stock  at  the  pre- 
sent range  of  prices.  Anglo-Argentine  Tramways  debenture 
stocks  make  a  good  illustration.  Not  long  ago,  it  was  difficult 
to  get  a  bid  for  the  5  per  cent,  debenture  issue;  now,  the 
trouble  is  to  get  the  offer  of  it.  The  same  remark  applies  to 
one  market  after  another  throughout  the  Stock  Exchange. 
The  public  want  sound  securities  paying  5J  to  6  per  cent,  on 
the  money,  but  holders  are  apparently  not  eager  to  sell,  nor 
obliged  to  'do  so. 

Go  into  whatever  market  one  may  choose,  the  really  good 
investments  are  only  to  be  picked  up — at  attractive  prices, 
that  i.s — more  or  less  by  accident.  "We  cannot  get  stock," 
murmured  a  jobber  the  other  day,  "until  a  few  more  holders 
die";  and  the  grim  comment  gives  an  effective  idea  of  the 
principal  source  from  which  supplies  are  to  be  expected 
New  issues  cannot  be  made;  foreign  holders  cannot  sell; 
some  of  the  provinces  are  prospering  by  reason  of  the  war, 
and  so  there  is  not  enough  good  stock  to  go  round. 

There  is  not  much  doing  in  the  market  for  domestic  elec- 
trical shares.  No  changes  have  occurred  in  prices:  and, 
although  a  few  buyers  come  in  occasionally  for  the  preference 
issues,  the  ordinai-y  shares  are  still  neglected.  ^  London  Elec- 
tric 4  per  cent,  debenture  has  gone  back  3  points  to  77,  but 
this  is  exceptional,  because  for  most  of  the  good  debenture 
stocks  there  is  demand  and  no  supply. 

Telegraph  stocks  are  mostly  good.  The  Eastern  group  is 
better,  and  both  classes  of  Globe  Telegraph  and  Trusts  have 
risen  J.  Western  Telegraphs  hardened  to  12J.  New  York 
Telephone  bonds  remain  at  lOlJ.  but  the  market  for  most 
American  securities  is  a  little  shaky  in  consequence  of  a 
rise  in  the  exchange.  .\merican  Marconis  receded  to 
16s.  6d.,  while  the  price  of  the  parent  shares,  at  37s.  (xl..  is 
also  lower.  Anfilo-,\merican  Telegraph  deferred  at  22J  has 
gone  back  i,  and  at  the  present  price  it  looks  tempting,  by 
reason  of  the  excellent  yield  that  it  affords. 

Mexicans  are  looking  more  healthy  again,  and  some  of  the 
utility  issues  are  a  point  or  so  better  on  the  week,  this  apply- 
ing rather  to  the  common  and  preferred  stocks,  because  the 
bonds  are  offered.  Brazil  Tractions  stick  at  57J.  To  our  price 
lists  over-leaf  we  add  four  of  the  most  negotiable  stocks  of 
the  British  Columbia  Electric  Railway.  The  company  has  so 
far  paid  the  full  dividend  on  its  5  per  cent,  preference  stock, 
but  w-hether  this  perfonnance  will  be  repeated  in  respect  of 
the  current  half-year  is  considered  highly  doubtful.  Ca.stner- 
Kellners  are  good  at  3J,  Babcock  &  Wilcnx  are  retaining  all 
their  firmness.  Briti.sh  Westinghouse  preference  put  on  a 
florin,  Electi-ic  Constructions  ro.qe  Is.  to  14s.,  and  there  has 
been   an   improvement  in  Telegraph  Constructions. 

Tlie  rubber  share  market  was  buoyant  until  the  price  of 
the  raw  .stuff  bounded  up  to  3s.  7d.  a  pound.  This  was  held 
to  be  a  significant  red  light,  showing  the  danger  of  buying 
oveniiuch  in  a  mai-ket  where  the  inflation  of  the  raw  stuff 
began  to  wear  a  very  artificial  aspect.  Difficulty  in  securing 
.ships  for  transiwrt  of  the  rubber  to  the  United  States  and 
to  these  shores,  plus  the  renewed  activity  of  the  German 
submarines  in  the  Mediterranean,  are  holding  up  large  quan- 
tities of  rubber  in  the  Middle  East:  and  althouah  the  com- 
nanies  producing  rubber  at  Is.  per  lb.  or  less  would  be  making 
huge  profits  if  they  could  get  anything  like  3s.  6d.  per  lb., 
it  is  not  clear  that  in  the  majority  of  cas«!  thev  are  able  to 
obtain  it  from  their  estates.  So  that,  while  the  prices  are 
good,  the  buying  is  more  cautious  than  it  was  ten  days  ago; 
and  it  seems  to-  us  that  the  careful  attitude  is  eminently 
coirect.  , 

In  copper  shares,  the  tendency  is  rather  reactionaiT-  The 
T"nite<l  States  has  had  a  bearish  fit  in  consequence  of  a  rise 
in  exchinae  between  New  York  and  London,  but  this  nhnse 
is  not  likelv  to  be  more  than  temporai-y:  prices  will  probably 
recover  again,  whitever  the  exchange  happens  to  he.  Arriia- 
ment  shares  are  also  quiet,  and  as  a  whole,  though  keeping 
on  a  steadv  keel.  Uiev  fail  to  attract  any  noteworthy  attention. 
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SHARE    LIST  OF  ELECTRICAL  COMPANIES. 


MARKET     QUOTATIONS. 


Bom  Blbotbioitt  aoHPAHiig, 

Price 

DiTfdend, 

1914. 


BromptOD  Ordinary       ..         .. 

do.        7  per  cent.  Pret,    .. 
Otakring  Gross  Ordinary 

do,       do.       do     H  Pre(. 

do.        do.  Oily  Prel. 

do.    4  Deb 

Ohelsea        

do.    4iDeb 

City  ol  London 

do.       do.    6  per  oenl.  Pret, 

do,       do,    6  Deb 

do,       do.    4iDeb, 
Oounty  of  London 

do,       do,       6  per  cent,  Pret, 

do,       do.        1st  Deb. 

do.       do.       and  Deb.     .. 
Kensington  Ordinary     . . 
London  Electric 

do,       do.    6  per  cent.  Prel. 


10 


Not.  33, 

I»16. 

'1 


do. 


do.    4  Deb. 


Uetropolitan 

do,  4i  per  cent,  Prel, 

do.  4(  Deb 

do,  84  Deb 

Bt.  James'  and  Pall  Mall 

do.     do.     do      7  per  cent.  Prel. 

do.     do.     do.    84  Deb 

Bontb  London       

Boalh  Motropolltnn  Pre! 

Westminster  Ordinary  ..        ./ 

do.  4iPrel 


6  as 

7  lA 
9  6i 
4i  4i 

TKLI9K1FBS  AKD  TSLKPHONKS. 

Anglo- Am.  Tel.  Prel 6  lO'J 

do.  Del li  iii 

Chile  Telephone B  6) 

OabaSab.  Ord 6  B 

do.       Prel 10  IS 

Oastem  Bztenslon         7  19 

do.  4  Deb 4  60 

Bastem  Tel.  Ord 7  1!6 

do.  S^Prel Bi  66 

do.  4  Deb         4 

Olobe  Tel.  and  T.  Ord 6 

do.  Pre! 6 

Qt.  Nortbem  Tel aa 

IndO'Bnropean 18 

Maroonl       10 

New  Tork  Te).  4i 4i 

Oriental  Telephone  Ord 10 

do.  Prel 6 

Tel.  Egypt  Deb 4) 

United  R.  Plate  Tel 8 

do.  Pret E 

West  India  and  Pan 1 

Western  Telegraph        7 

do.  4  Deb 4 

HoKB  RULS 

Central  London,  Ord.  Assented        ..  4 

Metropolitan         H 

do.  Dlstrlol Nil 

Ondergronnd  Electric  Ordinary 


1C| 
1(8 
88« 
46x1: 
18 
lOli 


lajxd 


do 


do. 


Nil 


Income 

FoBSian  Tbams,  &o. 
Adelaide  Bap.  6  per  cent.  Pret. 

do  n  Deb. 

An;lo-arg.  Tramii,  First  Prel, 


do. 
do, 
do, 
do. 


and  Pret. 
4  Deb. 
44Deb. 
eDeb. 


Brazil  Tractions 

BimOay  Electric  Prel.  . 
dn  U  neb 

British  Columbia  Elec.  Ely.  Pfoe. 
do.  do.  Preferred 

do.  do.  Deferred 

do.  do.  Deb. 

Mezloo  Trams 

do.  6  per  cent.  Bonds 

do.  6  per  oent.  Bonds 

Mexican  Light  Common 


do. 


Pref. 


*i 


Nil 

Nil 


674  3 
i2i 


)^ 


1st  Bonds 

MAxnvAcnnnuiio  OoupAinia 

Babcock  ft  Wilcox          14 

British  Aluminium  Ord.          ..        ..  6 

do.               Prel 6 

British  Insulated  Ord 16 

do.           Prel 6 

British  Westlngbouae  Pret 7i 

do.       4  Deb 4 

do.       6  p.  lien         6 

Callendors 16 

do.        6  Pret 5 

do.       4i  Deb.  -       4^ 

Castner-Kellner ao 

Edison  A  Swan,  £8  pd Nil 

do.      do.      tally  paid        ..        ..  Nil 

do.      do.      4  Deb 4 

do.      do.      6%  Deb 6 

Electric  OonsiruoBion 6 

do              do          Prel 7 

Oeo   RIbc.  Prel 6 

Henley                   90 


86/- 


U/0 


do. 
do. 


i  Deb 4i  9a 

tndla-RDbber        (  7] 

Talagraph  nnn 90  81 

*  Allowance  made  lor  dividends  being  paid  tree 


-i 


-A 


■tai 
+  i 


■H/7J 


+  i 


£6  18     4 

6  0    0 

7  2  10 


6  19  0 
6  14  n 
e  18    6 


•6  12  2 

6  16  8 

6  11  4 

6  18  4 


6  14     4 

6  19    0 

7  2  10 
6  11     8 


+  i 
ol  Inoome-tax 


4  17 

«    6 

8    1 


Dublin  Electricians'  Strike..— The  Dublin  electricians 

who  8tru.;k  for  hi|;hur  wBife«,  ritiirned  to  work  on  Tufioday  at  the 
old  rate  of  pty,  pendini;  arbitration,  at  which  the  Keoorder  of 
Doblin(RiRht  Hon.  T.  L.  O'BhaughneBBy)  will  prmido. 


It  phoald  be  remembered.  In  making  U8e  of  the  fi^uree  appearing 
in  the  followinf;  list,  that  in  Bome  caeee  the  prices  are  only  general, 
and  they  may  vary  according  to  quantities  and  other  circumstances. 


Wednesday,  November  24th. 


CHEMICAL!.  *0. 

Latest 

Price, 

^ortnlghl'i 
(no,  or  Deo. 

a  Add,  Uydrochlorle 

per  owl. 

a     „     Nltrlo 

„ 

a     M     Oxalic            

per  lb. 

1/1 

a     „      Bulphnrio 

per  owl, 

a  Ammoniac  Bal        

a  Ammonia,  Muriate  (large  crystal)  per  ton 

£50 

a  Bleaching  powder 

. 

a  Bisulphide  ol  OarbOD 

„ 

iaa 

a  Borax 

„ 

a  Copper  Snlphate 

^ 

JE42 

£6  lU  inc. 

a  Lead,  Nitrate         

„ 

a      „     White  Bngar 

a      ,.      Peroxide 

„ 

0  Methylated  Spirit 

per  gal, 

a  Potassium,  Bichromate,  In  casks 

per  lb. 

a  Potash,  Caustic  (86/90  %) 

per  ton 

a        M       Chlorate 

per  lb. 

l/4i 

a        „       Perohlorate 

„ 

1/6 

a  Potaasium,  Cyanide  (98/100  %) .. 

„ 

Nom. 

(lor  Dining  purposes  only) 

a  Bhellac          

per  cwt. 

66/. 

I  Sulphate  ol  Magnesia     .. 

per  ton 

£18 

a  Sulphur,  Sublimed  Flowers 

^ 

£11  10 

a        „         Recovered 

^ 

a        „         Lump        

^ 

£8  10 

a  Soda,  Caustic  (white  70/79  %)  .. 

„ 

a      K     Chlorate        

per  lb. 

l/3i 

a      „     Crystals         

a  Bodlam  Bichromate,  oaaki 

per  ton 

46/- 

per  lb. 

6id, 

METALS.  Ao, 

b  Mnmlnlnm  Ingots,  In  ton  lots  . . 

per  ton 

b           .          Wire,  in  ton  lots) 

(1  to  14  8.W.G.); 

»» 

,           „          Sheet,  in  ton  lots  . . 

„ 

p  Babbitt's  metal  ingots 

^ 

c  Brass  (rolled  metal  2- tola*  basis) 

per  lb, 

1/lj  to  1/2 

Jd.  Inc. 

c      „     Tubes  «solid  drawn) 

^ 

im  to  1/2 

jd.  inc. 

„      wiro,  basis              ..        .. 

^ 

1/2  to  1/2 
l/2i  to  1/2: 

sd.  inc. 

Copper  Tubes  (solid  drawn) 

„ 

Id.  inc. 

g       „       Bars  (best  selected)      ,. 

per  loo 

£6  inc. 

(        ,      Bbeet          

„ 

£112 

£5  inc. 

(       „      Bod 

^ 

£112 

£5  inc. 

a       M      (Electrolytic)  Bars 

„ 

£b7 

£  i  inc. 

d       H                  n           Sheets     .. 

„ 

£116 

£6  inc. 

</       „                  a           Rods 

„ 

£104 

£!  inc. 

J       „                  ,           B.C.  Wire 

per  lb. 

l/)§ 

fad.  ino. 

Ebonite  Rod            

„ 

8/- 

f       „        Sheet         

„ 

2/6 

J  Qerman  Silver  Wire 

a 

1/10 

A  Ontta-peroha,  fine 

„ 

6/10 

6  India-rubber,  Para  fine  .. 

„ 

8/. 

4Jd.  inc. 

/  Iron  Pig  (Cleveland  warrants)  .. 

per  ton 

71/6 

3/lOJ  inc. 

/     .     Wire,  galv.  No.  6,  P.O.  qual. 

„ 

£28 

£i  ino. 

(Lead,  English  Pig 

„ 

£2^  10 

£i  16  inc. 

( Mercury         

per  hot, 

£16  15 

e  Mica  (In  original  oases)  small  . . 

per Ibi 

6d.  t )  3/. 

0      H                MM      medium 

„ 

8/6  to  6/- 

«     „               »           ~      large   .. 

„ 

7/6  to  14/-  4  up. 

o  Nickel,  sheet,  wire,  &c 

„ 

Nom. 

p  Phosphor  Bronse,  plain  castings 

^ 

a         ,            .    rolled  bare  4  rods 

„ 

p        „           M  rolled  strip  &  sheet 

^ 

0  Platinum 

per  01, 

aio;- 

12/-  inc. 

a  SlUdnm  Bronce  Wire 

per  lb, 

1/3 

r  Bteel,  Magnet,  In  bars     ,. 

per  Ion 

£86 

r  Tin,  Block  (English) 

„ 

£165  10  to  £166  10 

£3  10  inc. 

a    „     Wire,  Nob.  I  to  16    .. 

per  lb. 

a/8 

Id.  ino. 

9  White  Antl-lrlotion  Metals 

per  ton 

k  Zinc,  Bh't  (Vlellle  Uonlagne  bnd.) 

- 

Nom. 

I 


(Quotations  supplied  by— 


a  O.  Boor  &  Co. 

b  The  Bniish  Aluminium  Co.,  Ltd, 

c  Thos.  Bolton  &  Sons,  Ltd. 

d  Frederick  "raith  4  Co. 

e  F.  Wiggini.  &  rtons. 

f  India-Rubber,  Qutta  Percha  and 

Telegraph  Works  Co.,  Ltd. 
f  James  &  Shakspeare. 


h  ICoward  Till  *  Co. 

/  Boiling  &  Lowe. 

k  Morris  Ashby,  Ltd. 

/  Richard  Jubnson  4  Nephew,  Lid. 

a  P.  Ormiston  4  Sons. 

o  Johnson,  Matthey  4  Co.,  Ltd. 

P 

r  W.  F.  Dennis  4  Co. 


An  Empire  Fair,— We  have  received  a  copy  of  tlie 
preliminary  prospectus  of  the  Industrii.'s  of  the  Empire  Fair,  1917. 
The  t  tie  may  be  clumeiy,  and  while  war  is  raftiui;  1'.)I7  may  teem 
a  loiif(  w  ty  iiff,  but  f  ir  th-i  iuf  irination  of  those  inter.'Hted,  we 
may  H*y  tnat  it  in  proposed  to  hold  th-  event  at  Willexden  Green, 
aid  oopie.<  of  the  pmiiiihlet  bef.ire  us  may  be  obtained  at  Lincoln 
Houne,  irifh  Hoihirn,  W.O.  1'  peuoc  is  proclaimed  by  the  date 
nam»ri,  the  event  miy  b<  tim  ly. 

Iniln.siriiil     IHscascs. — In    the  report  of   the  Medical 

In  peci'T  ol  V  o  »  lei  lur  IMll  it  i«  statd  that  41  oa^es  of  lead 
pois  .ninir  O'^curreil  in  oonnetti  n  with  the  nmnufaoture  of  eleo- 
trical  ncjumnlators,  CMinpirud  with  4t  in  the  [r 'viviun  year.  The 
oUim  of  Sir  Thomas  01  vi'r  that  lead  could  h--  fliininated  from  the 
bjdy  with  the  aid  of  the  d  ctrio  hath  has  been  inverteatxi,  and 
is  reifretfully  dismisied  a<  tfr  undle^s,  the  ezporiments  failini;  to 
show  that  any  praotioal  beni'lU  was  di-rived  from  the  treatment. 
There  worn  21  cases  of  poisoninir  by  carbon  monoxide  from  power 
plants,  the  same  number  as  in  191,1  ;  none  of  them  were  fatal. 
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EXPORTS    AND    IMPORTS    OF    ELECTRICAL    GOODS    DURING    OCTOBER,    1915. 


We  pabliah  herewith  the  October  figures  of  electrical  export  and 
import  bnsinesB. 

As  regards  the  former,  it  will  be  noted  that  they  show  a  satis- 
factory improTement  over  the  previous  monthly  retarns,  the  totals 
for  the  last  three  months  being  :  October,  £406,132  ;  September, 
£374,418  ;  August,  £346,318. 

The  electrical  imports,  on  the  other  hand,  have  gone  back  con- 
siderably as  compared  with  September,  the  October  total  of 
£146,281,  being  a  substantial  drop  on  the  previous  month's  total 
of  £211,488. 

The  re-exports,  at  £20,122,  show  a  small  advance  on  the  Septem- 
ber total  of  £19,885.    The  outstanding  feature  of  the  exports  was 


the  large  machinery  export  amounting  to  over  £161,000.  and 
advances  were  also  shown  in  telegraphic,  battery  and  instrument 
exports  ;  a  considerable  drop  occurred  in  the  value  of  cable 
exports,  which,  however,  reached  £8r),000  in  value. 

The  falling-off  in  electrical  imports  was  fairly  general  in 
character,  although  mainly  due  to  the  much  smaller  value  of 
American  material  entering  this  country,  the  l.'.S.  being  reppon- 
sible  for  only  £87,379  worth,  as  compared  with  £127,37!)  worth' 
in  September.  An  exception  to  the  rule  was  Holland,  which  did 
a  considerably  increased  business  with  us,  including  £12,531!  worth 
of  lamps  imported  into  this  country. 

Our  best  customer  daring  the  month  was  India,  but  export 
business  was  better  than  usual  in  almost  all  directions. 


Regrlstered  Exports  of  British  and  Irisli  Electrical  Goods  from  the  United  Kingdom. 


DestinatiOB  o(  exports  aod  coimtr;  oonsignlog 
imports. 
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Russia,  Sweden,  Norway  and  Denmark     ... 

3,538 

22,700 

220 

48 

839 

2,069 

6,433 

11,903 

254 

228     4,635 

4,236 

57,093 

German  West  Africa 

... 

... 

... 



43 

43 

Netherlands,  Java  and  Dutch  Indies 

206 

8,661 

Tl9 

"11 

172 

956 

1,080 

764 

205 

12,774 

Belgium            

23 

6f 

,x3 

France 

1,514 

'509 

"62 

108 

79 

6,83S 

6,'o37 

1.476 

'.'.'.  1      769 

5 

17,391 

Portugal          

22 

3,266 

409 

117 

248 

206 

120 

48  '  1,606 

31 

6,973 

Spain,  Canary  Isles  and  Spanish  N.  Africa... 

357 

11 

143 

33 

186 

2,244 

603 

69         266 

3,374 

7,186 

Switzerland,  Italy  and  Austria-Hungary   ... 

672 

180 

204 

47 

... 

478 

1,204 

112  :      283 

3,180 

Greece,  Roomania,  Turkey  and  Bulgaria   ... 

44 

37 

20 

196 

199 

278 

30 

i'eo 

964 

Channel  Isles,  Gibraltar,  Malta  and  Cyprus... 

142 

307 

76 

146 

74 

177 

14,692 

16,i;H 

U.S.A.,  Philippines  and  Cuba          

68 

19 

23 

5,440 

4 

291 

304 

2,394 

8,643 

Canada  and  Newfoundland 

192 

20 

306 

129 

684 

2,2G0 

291 

'.'.'.          38 

986 

4,906 

British  West  Indies  and  British  Qniana     ... 

124 

133 

38 

81 

39 

24 

68 

65 

92 

664 

Mexico  and  Central  America 

62 

20 

140 

"2*58 

... 

45 

525 

Pern  and  Uruguay      

■■■3 

68 

"32 

44 

14 

"39 

i'e 

89 

18 

323 

ChUe      

19 

554 

63 

45 

297 

1,362 

4,2C0 

77 

73 

200 

18 

<1  908 

BrazQ 

119 

172 

21c 

229 

10 

488 

14 

90 

11 

1,343 

Argentina        

1,656 

1,212 

1,317 

712 

890 

27,251 

234 

949 

11 

3,'8"84 

733 

38,849 

Colombia,  Venezuela,  Ecuador  and  Bolivia... 

39 

46 

... 

9 

32 

9 

33 

... 

16H 

Egypt,  Tunis  and  Morocco 

198 

340 

48 

262 

28 

602 

5 

325 

4.78 

477 

2,753 

British  West  Africa 

55 

26 

42 

... 

269 

1,200 

74 

67 

240 

1,973 

Rhodesia,  O.R.C.  and  Transvaal      

273 

3,267 

499 

1,300 

181 

469 

243 

1,494 

172 

7,898 

Cape  of  Good  Hope 

619 

1,811 

280 

978 

832 

412 

1,400 

1,318 
'    41 

65 

1,037 

205 

S,967 

Natal 

38 

2,703 

191 

124 

9,223 

20 

92 

38 

12,470 

Zanzibar,  Brit.  E.  Africa,  Mauritius  k  Aden 

71 

35 

34 

923 

69 

16 

173 

1,321 

Azores,  Madeira  and  Portuguese  Africa 

37 

"75 

34 

344 

ie 

1,108 

27 

7f 

46 

1.7ii."/ 

French  African  Colonies  and  Madagascar... 

14 

14 

China  and  Siam          , 

761 

1,951 

433 

732 

67 

452 

2359 

60 

62 

18 

100 

268 

7  253 

Japan  and  Korea        

600 

254 

23 

138 

2,728 

1,389 

1.567 

41 

62 

162 

6  954 

India     

2,122 

7,206 

4,'959 

3,407 

106 

1,863 

31,242 

2,139 

4,481 

67 

491 

1,734 

59,^)16, 

Ceylon 

179 

394 

112 

114 

1,792 

36 

16 

27 

1,283 

3,953 

Straits  Settlements,  Fed.  Malay  States  and 

1 

Sarawak       

176 

891 

444 

260 

94 

309 

666 

24 

...  1      144 

741 

3,74  s 

Hong  Eong      

235 

3.808 

355 

10 

r' 

35 

993 

55 

29           34 

0,564 

West  Australia            

162 

1,410 

175 

722 

150 

883 

108 

217 

51 

7 

3,885 

South  Australia          

285 

450 

176 

490 

638 

199 

174 

44 

2,456 

Victoria            

3,315 

9,923 

1,545 

2,242 

1,946 

10,820 

"42 

661 

242 

330 

859 

31,825 

New  South  Wales       

1,465 

9,419 

1,286 

2,856 

85 

946 

4,137 

1,423 

466 

390 

3,286 

2,776 

28,623 

Queensland      

91 

748 

17 

547 

11 

55 

6G7 

i,4or 

440 

44 

l,7lli 

,5,73(*, 
886 

Tasmania         

6 

32 

145 

107 

258 

13 

325 

New  Zealand  and  Fiji  Islands          

1,608 

3,227 

2,524 

1,442 

556 

876 

3,069 

324 

453 

12 

11,754 

17 

25,862 

Total,  £ 

20,969 

8,-.,393 

17,5H9 

17,455 

2,313 

12.858 

128,131 

33,775 

16,630 

1,949 

33,098 

16,096 

100,132 

Begristered  Imports  into  the  United  Kingdom  of  Electrical  Goods  from  all  Countries. 


Russia,  Norway,  Sweden  and  Denmark 

Germany  

HoUand 

Belgium  

France  ... 

Switzerland     

Italy     

Austria-Hungary        

United  States 


350 

1,249 

106 

4,601 


Total,  £  1  i;,440 


3,685 

1*17 

71 
994 

2,874 

10 
218 

2,412 

1,775 

10,036 

2,120 

375 

274 

3,326 

15 

479; 

12,536 

647 

... 

344 

468 

1,484 
956 

472 
220 

484 
2,722 

168 

443 

1,342 

18 

3,417 
"35 

2,989! 

910, 

17 

1,366 

3,623 

426 

8,618 

47,835 

3,197 

8,163 

16,717 

5,136 

3,632 

14,241 

47,853 

7,132 

12,5,S8 

10 

92 

1,070 


6.463 
16,357 


14,326 

17,797 

10 

9,655 

8,782 

4  373 

87,379 

142,222 


Additional  imports.— Spain,  electrical  goods,  £12  ;  fittings,  £43  ;  carbons,  £1,680  ;  telephone  and  telegraph  material,  £10  ;  Cana<Ja, 
electrical  goods,  £145  ;  wires,  £300  ;  glow  lamps,  £4  ;  machinery,  £1»;  :  telegraph  and  telephone  material,  £1,849. 


Begistered  Be-£xports  of  Foreign  and  Colonial  Electrical  Goods  from  the  United  Kingdom. 

Variona  countries,  mainly  as  above 1,351        407       ...      4,128       284        95      12,147      ...  100      418  1,192 


20,122 


Total  Exports:  £406,132  Total  Rb-Expobts  :  £20,122  Total  Imposts  :  £146,281 

Note. — The  amounts  appearing  under  the  several  headings  are  classified  according  to  the  Customs  returns.  The  first  and 
third  columns  contain  many  amounts  relating  to  "  goods "  otherwise  unclassified,  the  latter,  doubtless,  consisting  of  similar 
materials  to  those  appearing  in  adjacent  columns.  Imports  are  credited  to  the  country  whence  consigned,  which  is  not  nece8sari>y 
the  country  of  origin. 
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DECIMAL    COINAGE    AND    THE    METRIC 
SYSTEM. 


{Coiiduiled  from  page  646.) 
I  he  idea  tliat  the  "adoption  of  tlie  metric  system 
can  be  arrived  at  by  a  process  of  evolution,  as  sug- 
gested by  Mr.  W.  Sisson,  is,  we  regret  to  say,  im- 
practicable. One  or  the  other  system  must  be  the  pre- 
vaiUng  one,  and  to  prolong  the  period  of  thinking 
and  working  on  a  dual  system  would  be  highly  detri- 
mental to  etRciency. 

While,  as  we  have  mentioned,  there  is  no  need  to 
alter  the  established  dimensions  of  machines,  such 
as  lathes,  dynamos,  engines,  etc.,  the  case  is  different 
with  regard  to  manufactured  materials  such  as  bar 
iron,  girders,  etc.  Existing  sizes  could  certainly  be 
used  for  a  time,  redimensioned  in  millimetres,  but 
as  the  new  system  came  into  g'eneral  use,  in  all  new 
work  round  figures  would  be  employed,  and  instead 
of  i-inch  diam.  steel  rod,  for  instance,  25-mm.  rod 
would  be  called  for.  Here  again  the  necessity  of 
avoiding  the  prolongation  of  the  period  during  which 
double  stocks  have  to  be  carried  is  obvious. 

We  may  mention  that  it  is  a  known  fact,  proved 
to  demonstration,  that  large  orders  for  bridge-work, 
pipes,  etc.,  have  been  diverted  from  this  coimtr}- 
solely  on  account  of  the  inabihty  of  our  manufac- 
turers to  supply  them  to  the  metric  measures 
specified. 

Perhaps  one  of  the  most  serious  obstacles  to  the 
general  introduction  of  the  metric  system  would  be 
found  in  the  necessity  of  replacing  all  the  standard 
weights  of  retail  traders.  Their  balances  would  not 
be  afifected,  but.  a  new  set  of  weights  would  cost 
from  i6s.  to  £2,  say  30s.  on  the  average.  A  Govern- 
ment grant  might  facilitate  the  conversion. 

It  is  impossible  in  the  retail  trades  to  introduce 
the  metric  system  except  at  one  stroke ;  to  keep  two 
sets  of  weights  on  the  counter  is  out  of  the  question. 
As  regards  the  textile  industries,  formerlv  re- 
garded as  inveterate  opponents  to  the  metric  system, 
in  1913  the  Bradford  Textile  Society  and  other  asso- 
ciations passed  resolutions  advocating  the  compul- 
sory adoption  of  the  metric  system. 

Attempts  have  often  been  made  to  decimalise  our 
existing  system,  and  an  association  was  formed  for 
the  purpose  of  promoting  this  object.  All  such  at- 
tempts are  doomed  to  failure,  for  they  would  lead 
to  endless  confusion.  To  decimalise  tlie  inch  would 
still  leave  all  the  disadvantages  of  the  foot  and  yard. 
The  Armstrong  works  have  used  the  decimal  divi- 
sions of  the  inch  for  years,  and  rightly,  as  they  thus 
get  rid  of  thirty-seconds  and  sixtv-foinths.  But  to 
alter  the  inch,  even  slightly,  would  be  fatal;  the  new 
unit  would  be  too  nearly  like  the  old,  and  endless  con- 
fusion would  result.  Germany  actually  attempted  to 
do  this  very  thing,  but  gave  'it  up  after  inquin,'.  and 
adopted  the  metric  system.  There  was  no  friction 
due  to  its  adoption,  nor  was  there  any  in  Austria.  In 
fact,  wherever  the  system  has  been  introduced, 
objections  have  quickly  died  away,  and  no  country 
which  has  adopted  the  metric  system— since  the  earlv 
struggles  of  France— has  ever 'given  it  up.  Germany 
finds  no  difficulty  in  manufacturing  with  these  units': 
if  she  did,  we  should  find  her  competition  less  effec- 
tive than  it  is. 

Many  of  the  advantages  that  would  ensue  from 
the  adoption -of  a  decimal  .system  of  coinage  are 
identical  with  those  mentioned  in  connection  with 
metric  computations,  such  as  the  absence  of  trouble- 
some reductions,  the  simplicity  of  addition  of 
columns  of  figures,  and  the  abolition  of  compound 
arithmetic.  Decimal  coinage  can  he  handled  with 
the  slide  rule,  a  powerful  argument  in  its  favour, 
and  interest  calculations  lose  all  their  terrors.  A 
long  time  ago  a  first  step  was  made  towards  decimal- 
ising our  coinage  by  the  introduction  of  the  fiorin. 
which  was  marked  "  one-tenth  of  one  pound,"  By  in- 
creasing the  number  of  farthings  in  £i   fron)  (y>o  to 


1 ,000,  the  thing  is  done.  W'c  then  ha\e  the  florin 
equal  to  100  farthings,  or  mils,  the  shilling  equal  to 
50,  sixpence  equal  to  25,  and  so  on.  Accounts  would 
be  kept  in  pounds  and  mils,  or  in  florins  and  mils, 
precisely  as  in  dealing  with  dollars  and  cents,  or 
francs  and  centimes.  The  saving  in  time  and  labour 
would  be  enormous,  and  foreigners  would  have  no 
difficulty  with  our  coinage,  neither  should  we  be  "at 
sea  "  in  foreign  lands. 

In  1824  the  question  of  adopting  decimal  coinage 
in    this    countiT    was    broached    in    the    House    of 
Commons,  and  the  "pound  and  mil"   scheme   was 
recommended.     In  1841  the  Commissioners  for  the 
Restoration  of  the  .Standards  of  Weights  and  Mea- 
sures that  were  destroyed  in  the  fire  at  the  Houses 
of  Parliament  reported  most  strongly  in   favour  of 
decimal  coinage,  as  well  as  of  the  decimal  scale  in 
weights  and  measures,  and  their  successors  in  1843 
repeated  the   recommendation,  which  they  renewed 
in  1853.      A  Select  Committee  was  then  appointed 
and  reported  to   exactly  the  same  effect.     In   1855 
the  subject  was  again  raised,  and  in  1856  the  City 
of   London   presented  a  petition  to   the    House  of 
Commons  for  the  introduction  of  decimal  coinage; 
in  the  same  year  a  Royal  Commission  was  appointed, 
and  three  years  later  it   reported  against   changing 
the  coinage  while  the  weights  and  measures  remained 
unreformed.     In   1862  a  Select   Committee  recom- 
mended the  adoption  of  the  metric  system,  in  order 
to  facilitate  both  our  internal  and  our  external  trade. 
Many  other  reports  on  the  subject  were  drawn  up. 
and   in    1892    the   Conference   of   the'  Chambers   of 
Commerce  of  the  Empire  passed  a  resolution  declar-      • 
ing  that  the  introduction  of  the  decimal  system  of 
weights    and    measures    and    money    was    urgently 
needed  in  order  to  facilitate  commerce.    In  1893  the 
Trade  Union   Congress  advocated  the  system,  and      » 
in  1895  a  Select  Committee  of  the  House  of  Com- 
mons was  appointed,  which  reported  that  the  metric 
system  should  be  at  once  legalised  for  all  purposes 
(this  was  done  in  1897),  and  that  after  a  lapse  of  two 
years  the  system  should  be  made  compulsory.     In 
1900  and  1903  the  Congress  of  Chambers  of  Com- 
merce  of   the    British  Empire  again  called   for  the 
.  adoption  of  the  metric    system,    to  be   made  com- 
pulsory after  two  years.    In  1902  sixty  municipalities 
petitioned  the  Board  of  Trade  in  favour  of  the  com- 
pulsory adoption  of   the  metric   system  throughout 
the   Empire,    and    292  members   of   Parliament   ex- 
pressed their  approval  of  the  proposal.    In  the  same 
>ear   (and    also   in    1903   and    1904)   the   Associated 
Chambers  of  Commerce  declared  that  the  adoption 
of  the  metric  system  was  imperatively  necessary  in 
the  interests  of  our  foreign  trade,  and  the  Associa- 
tion of  Trade  Protection  Societies  resolved  that  the 
time    had    come    for    the    compul.son-    adoption    of 
decimal  coinage  and  the  metric  .system.     In  the  fol- 
lowing year  the  Council   of   the   Institute   of  Char- 
tered Accountants  passed  a  similar  resolution.     In 
UX14  the  second  reading  of  a  Bill  for  rendering  com- 
l)ulsory  the  use   of   the  metric  system  was   carried 
unanimously  in    the   House    of   Lords,    the  General 
Medical    Council   unanimously  resolved   that  it   was 
desirable  that  the  metric  system  should  be  the  only 
legal  sy.stem   for  the  dispensing  of   dru.gs,  and  the 
("handlers  of  Connnerce  of  Australia   resolved  that 
the  British  Government  be  urged  to  recognise  the 
necessity  of  adopting  the  metric  system.     In  1907  a 
metric   system    Bill  was  rejected  in  the    House  of 
Commons  by  a  majority  of  2>~'  but  in  1910  a  resolu- 
tion  in  Javour  of  comjiulsory   adoption  passed  the 
Australian  House  of  Ixepresentatives  by  35  votes  to 
2.     In  1912  once  again  the  Chambers  of  Commerce 
of  the   British  luniiire  tmanimously  passe<l  a  res(du 
lion  emphasisin.g  the  growing  necessity  of  niniforni 
systems  of  weights,   measures,    and    currency,   and 
riecommending  that  the  question  be  brought  before 
the    Imperial    Trade    Conunission    which    was    then 
about  to  sit.      At  the  Imperial    ("onfercncc  held  in 
London  in  1902,  the  ("r.|r>nial  riiMiiicr';  p.i'^'.ed  ,t  ro«(i 
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lutiou    urging  tlie^  adoption   ot    the   metric   system 
tiiioughout    the    Empire. 

The  metric  system  was  made  compulsory  in 
France  on  January  ist,  1840.  In  Germany  a"  law 
passed  in  August,  1868,  made  the  use  of  metric  units 
optional  from  January  ist,  1870,  and  compulsory 
from  January  ist,  1872;  previously  a  Commission 
had  investigated  the  question  with  a  view  to  creating 
a  national  system,  but  found  it  preferable  to  have 
an  international  system,  and  concluded  that  the  onh- 
possible  international  system  was  the 'metric  system. 
Thus  Gennany,  at  the  close  of  a  great  war,  anJ 
with  the  most  diverse  systems  of  coinage  in  vogue 
in  many  different  States,  in  the  course  of  four 
years  carried  through  the  whole  change  of  coinage, 
weights  and  measures;  the  change  coincided  with  tlio 
commencement  of  that  successful  industrial  career 
which  has  provided  her  with  the  resources  with  which 
to  make  a  determined  bid  for  the  empire  of  the 
world.  We  cannot  doubt  that  her  industrial  and 
commercial  development  was  intimately  connected 
with  the  reform  of  her  systems  of  measurement.  It 
is  interesting  to  observe  that,  in  spite  of  the  fact  that 
the  metric  system  was  of  French  origin,  even  at  that 
date  the  Gemians  found  it  preferable  to  adopt  it 
rather  than  to  range  themselves  in  line  with  the 
British,  as  they  liad  thought  of  doing — when  thev 
investigated  our  ""  system."  naturally  they  were 
liorritied. 

In  1895.  as  a  member  of  a  deputation  to  Mr. 
Balfour,  the  then  Prime  Minister,  Mr.  T.  Richard- 
son, M.P.,  President  of  the  North-East  Coast 
Institute  of  Engineers  and  Shipbuilders,  said 
that  the  shipbuilding  and  engineering  interests 
of  the  North-East  of  England  were  unani- 
mously in  favom-  of  adopting  the  metric  system. 
They  were  willing  to  bear  the  expense  of  the 
change;  in  the  case  of  his  own  works,  where  the 
wages  bill  w'as  u£2,500  a  week,  the  cost  would  be  a 
little  over  £100.  Captain  Sankey,  giving  evidence 
on  behalf  of  Messrs.  Willans  &  Robinson,  stated  that 
the  men  were  not  onh^  satisfied  but  pleased,  and  had 
no  difficulty  in  working  to  metric  measures  after  the 
first  few  days.  The  Association  of  Inspectors  of 
Weiglits  and  Measures  expressed  a  strong  opinion 
in  favour  of  the  compulsory  adoption  of  the  metric 
system. 

It  may  be  interesting  to  mention  that  the  Decimal 
Association,  of  Finsbury  Court,  Finsbiu-y  Pavement. 
E.G.,  reports  that  never  in  the  history  of  the 
Association  "  has  there  been  so  much  public  interest 
displayed  in  the  metric  system  as  there  has  been 
since  the  outbreak  of  .the  war,  mainly  arising-  from 
the  conviction  of  merchants  and  manufacturers  that 
we  are  on  the  threshold  of  a  still  greater  era  for 
British  trade,  and  that  we  should  be  prepared  to 
enter  upon  it  with  up-to-date  methods." 

"  Much  correspondence  has  appeared  in  various 
organs,  debating  the  question,  and  canvassing  from 
various  points  of  view  its  probable  effect,  but  the 
trend  of  opinion  is  that  if  decimal  coinage  were 
adopted  in  this  country  its  advantages  would  be  so 
obvious  that  as  soon  as  the  general  public  became 
accustomed  to  it,  they  would  clamour  for  tlie  adop- 
tion of  a  decimal  systein  for  weights  and  measures. 
This  being  the  case,  the  Association  has  resolved  to 
give  precedence  to  the  question  of  coinage,  whilst 
at  the  same  time  in  no  way  slackening  its  efforts  to 
bring  about  the  desired  change  in  our  system  of 
weights  and  measures." 

-\t  the  annual  meeting  of  the  Association  of 
Chambers  of  Commerce  of  the  United  Kingdom,  on 
March  17th,  1915,  the  following  resolution:  "That 
the  general  and  immediate  adoption  of  the  metric 
system  would  be  a  valuable  means  of  assisting 
British  firms  in  their  competition — especially  with 
Germany  and  Austria — in  countries  where  that  sys- 
tem is  in  vogue,  and  that  the  Association  be  urged 
to  renew^  its  representations  to  the  Government,  anvl 


especially    to    the    Board    of    Education    with    that 
object,"  was  carried  unanimously. 

The  metric  carat  came  into  force  on  April  ist, 
1914;  this  was  the  first  time  that  any  part  of  the 
metric  system  of  weiglits  and  measures  had  been 
brought  into  compulsory  use  in  this  country.  The 
new  carat  has  been  a  great  success,  the  whole  trade 
has  adopted  it,  and  people  are  quite  used  to  it  and 
are  pleased  with  the  simplification  it  affords  in  cal- 
culations; it  has  also  had  a  beneficial  effect  upon 
trade. 

From  May  ist,  1914,  recording  of  the  barometer 
in  inches  was  discarded,  and  in  substitution  therefor 
an  absolute  unit  of  pressure  founded  on  the  centi- 
metre-gramme-second system  was  officially  adopted  ; 
lainfall  measurement  is  now  given  in  millimetres. 

In  the  new  "  British  Pharmacopoeia  "  all  weights 
and  measures  are  given  in  the  metric  system,  "  in  the 
expectation  that  in  the  near  future  the  system  will 
be  generally  adopted  by   British  prescribers." 

His  Majesty's  Legation  at  Buenos  Aires  reported 
recently  that  complaints  were  constantly  received 
about  the  attitude  of  the  United  Kingdon'i  manufac- 
turers in  refusing  to  adopt  the  metric  system  in  their 
exports  to  Argentina,  and  at  a  meeting  of  the  Com- 
mittee of  the  British  Society  in  the  Argentine  Re- 
public, held  on  January  nth  at  Buenos  Aires,  after 
a  long  discussion  regarding  the  best  methods  to  be 
adopted  by  British  manufacturers  to  secure  an  exten- 
sion of  trade  im  those  markets,  it  was  unanimously 
decided  that  the  most  expeditious  way  to  capture 
German  trade  in  Latin  America  would  be  the  adop- 
tion by  Great  Britain  of  the  decimal  and  metric 
systems. 

The  importance  of  immediately  adopting  the 
metric  system  of  weights  and  measures  is  being 
strongly  pressed  home  on  the  United  .States  of 
America  by  their  consuls  abroad. 

China,  by  a  new  Weights  and  Measures  Act,  has 
instituted  a  system-  of  weights  and  measures  that  is 
based  entirely  on  the  metric  system. 

Finally,  many  sympathisers,  hitherto  unknown  to 
the  Decimal  Association,  have  written  urging  that 
the  present  time  (when  there  is  such  a  universal  up- 
heaval) is  a  golden  opportunity  for  changing  our 
monetary  system  and  our  weights  and  measures  to  a 
more  rational  foinn. 

The  last  paragraph  contains  precisely  the  reason 
which  has  led  us  to  advocate  at  so  great  length  the 
early  adoption  of  these  reforms.  In  face  of  an  earth- 
shaking  catastrophe,  in  the  presence  of  governmental 
restrictions,  requirements,  and  regulations  such  as 
no  citizen  of  our  Empire  had  ever  contemplated  or 
imagined,  but  which  everyone  has  readily  submitted 
to  and  endured  for  the  sake  of  the  nation's  welfare, 
and  in  view  of  the  extraordinary  rise  in  prices  which 
has  upset  all  our  established  conceptions  of  value 
there  could  not  possibly  be  a  more  favourable  oppor- 
tunity for  consummating'  a  reform  w-hich  is  widely 
regarded  as  inevitable,  and  which  is  known  by  the 
whole  commercial  community  to  be  of  the  utmost 
importance  to  our  future  prosperity.  In  the  new- 
born German  Empire  the  new  system  was  adopted 
(luring  and  immediately  after  the  close  of  a  great 
war.  not  by  caprice,  but  as  part  of  the  considered 
l)olicy  of  the  nation,  Avhich  has  since  contributed 
in  no  small  measure  to  its  commercial  success.  A 
people  which  has  gracefully  accepted  a  rise  in  prices 
amounting  to  about  30  per  cent,  without  complaint 
will  not  quarrel  with  a  change  which,  at  the  cost  of 
a  decrease  of  4  per  cent,  in  the  value  of  the  copper 
coinage  alone  (for  the  gold  and  silver  money  will 
not  be  changed)  will  bring  so  great  benefits;  and  for 
the  same  reason  no  better  time  could  be  chosen  than 
that  imtnediately  following  the  restoration  of  peace 
for  adopting  metric  weights  and  measures;  the  prices 
of  commodities  will  then  be  falling,  and  the  slight 
relative  loss  on  the  copper  coinage  will  be  far  more 
than  compensated  for  by  the  real  increase  in  its  pur- 
chasing power  due  to  this  circumstance. 
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It  is  not  absolutely  necessary  that  both  coinage 
and  weights  and  measures  should  be  simultaneously 
changed;  the  coinage  should  come  first,  and  the  rest 
should  follow  either  separately  or  en,  bloc  as  might 
be  thought  advisable — subject  to  the  proviso,  we 
suggest,  that  the  whole  conversion  should  be  com- 
pleted within  a  period  of  twelve  months  from  the 
beginning,  after  twelve  months'  warning.  It  is  absurd 
to  suggest  that  our  people  are  less  intelligent  than 
those  of  the  many  nations  that  have  already  adopted 
the  international  system;  and  our  native  conserv^a- 
tism  has  received  the  greatest  shock  recorded  in  its 
history.  Now,  therefore,  is  the  time !  We  earn- 
estly urge  our  readers  to  join  with  us,  and,  by  writing 
to  their  favourite  papers,  technical  and  lay;  by  pres- 
sing the  matter  on  the  attention  of  their  Parliamen- 
tary and  municipal  representatives,  and  by  utilising 
every  opportunity  of  making  converts  and  enlighten- 
ing those  who  are  ignorant  of  the  advantages  of 
refonn,  to  create  amass  of  public  opinion  which  shall 
prevail  against  the  inertia  of  a  Government  whicli 
never  acts  until  it  is  compelled  to  act.  There  is  no 
time  to  be  lost — immediate  action  is  essential. 


THE    PRODUCTION    AND     PROPERTIES    OF 
ELECTROLYTIC    COPPER. 


By  B.  WELBOURN. 


{Abstract  of  Chairman's  Address,  delivered  to  the  MANCHESTEti 
Local  Section  of  the  Institution  of  Electrical  Engineers, 
November  16th,  1915.) 
(Concluded  ffom  vage  649.) 
Elctxtieity  of  Copper. — In  view  of  the  extensive  and  increasing^  use 
of  copper  conductors  on  overhead  lilies,  railways  and  tramways, 
and  the  great  importance  of  the  elastic  properties  of  the  wire  in 
relieving  strains,  it  seems  desirable  that  any  definition  of  hard- 
drawn  wire  should  also  include  a  reference  to  its  "  limit  of  propor- 
tionality "  (elastic  limit),  as  do  many  foreign  specifications,  and 
also,  at  first  sight,  to  its  modulus  of  elasticity.  There  are,  how- 
ever, practical  diflSculties  in  making  these  delicate  measurements 
in  works  routine,  and  further  reference  will  be  made  to  these 
points. 

The  ratio  of  elastic  limit-breaking  strength,  i.e.,  the  limit  of 
proportionality,  varies  from  about  50  per  cent,  for  wires  of  008  in. 
diameter  to  about  70  per  cent,  for  wires  of  05  in.  diameter  when 
measured  on  iM-in.  samples.  The  Engineering  Standards  Com- 
mittee might  stipulate  for  a  minimum  limit  of  proportionality  for 
all  hard-drawn  wires  and  state  the  conditions  under  which  the  test 
should  be  carried  out. 
Taese  should  include — 

1.  A  statement  as  to  the  temperature,  although  the  percentage 
extension  does  not  appear  to  be  afifectad  by  variations  within  the 
atmospheric  limits  in  the  United  Kingdom. 

'2.  The  type  of  apparatus  and  the  conditions  under  which  it 
should  be  ased. 

3.  A  statement  of  the  length  of  the  test  piece. 
An  exoellent  basis  for  the  above  is  to  be  found  in  the  Engineer- 
ing Standards  (Committee's  Report  No.  Si"),  which  contains  the 
results  of  an  investigation  carried  ont  by  the  National  Physical 
Laboratory  on  some  of  the  standard  sizes  of  wires  used  by  the 
British  Post  Office. 

I  would  suggest  that  this  Institution  (through  the  Research 
Committee)  would  confer  a  great  boon  on  the  electrical  industry  if 
it  would  carry  through  an  investigation  on  similar  lines  for  all 
standard  circular  wires  from  No.  .")  s.w.o.  (0'2 1 1' in.  diameter)  to 
7/U  s.w.o.  (0'500  in.  diameter). 

The  values  coold  then  be  interpolated  for  all  other  siz's  of  wire 
by  using  a  large  scale  curve  which  embodied  the  results  of  the  two 
investigations. 

I  would  also  suggest  that  the  investigation  should  include  work 
on  stranded  conductors.  From  the  small  amount  of  work  which  I 
have  done  on  this  point,  there  seems  reason  to  believe  that  the 
limit  of  proportionality  is  higher  for  a  given  section  of  stranded 
conductor  than  it  is  for  the  corresponding  section  of  solid 
cinductor. 

On  all  strands  containing  more  than  throe  wires  a  considerable 
number  of  tests  show  that  the  effective  strength  should  be  taken 
as  10  per  cent,  below  that  of  the  same  numbi>r  of  straight  wirep. 
This  appears  to  be  due  to  the  difHoulty  of  getting  the  strain  evenly 
distributed  among  the  wires  of  a  strand  by  any  form  of  grip,  and 
to  the  fact  that  the  layers  of  wires  are  of  unequal  length, 
eepeoially  in  the  case  of  a  largo  strand. 

In  the  United  Kingdom  the  regulations  of  the  Biard  of  Trade 
provide  that  the  conductor  shall  be  erected  with  such  a  minimum 
sag  that  at  2/  F.,  and  with  a  wind  preasure  of  2.'  lb.  per  w].  ft.  of 
ffeclive  area,  the  strem  In  it  (rj-rhUimi  ilt  flanlicih/)  shall  not  be 


more  than  one- fi'th  of  the  breaking  load,  and  that  an  accumulation 
of  snow  may  be  ignored.  The  rule  has  the  virtue  of  being  simple, 
and  on  the  safe  side  for  English  conditions,  but  it  results  in 
abnormal  and  unnecessary  dips  on  small  wires,  of  which  No.  1 1  >, 
s.w.o.  is  the  smallest  allowed. 

Tt  may  be  suggested  for  consideration  that  the  proper  procedare 
would  be  to  decide  what  would  be  the  worst  conditions  under 
which  a  conductor  would  have  to  work,  and  then  to  erect  it  so 
that,  under  those  conditions,  it  would  not  be  stressed  beyond  its 
limit  of  proportionality.  For  instance,  the  engineers  of  some  of 
the  most  important  Canadian  power  transmission  lines  have 
decided,  after  long  experience,  that,  for  the  ordinary  sizss  of  con- 
ductors used,  the  worst  conditions  may  be  taken  as  i  in,  thick  of 
sleet  collected  on  the  wire  at  32°  F.  and  a  wind  pressure  of  11  lb. 
per  sq.  ft.  of  effective  area,  and  that  under  these  conditions  a 
factor  of  safety  of  2 'is  required,  and  this  is  within  the  limit  of 
proportionality. 

Bat,  whether  the  sag  under  the  worst  conditions  is  calculated 
one  way  or  another,  the  fact  remains  that  the  elasticity  of  the 
wire  ought  to  be  taken  into  consideration  in  arriving  at  the  correct 
sag  to  be  given  when  the  wire  is  erected,  so  that,  under  the  worst 
conditions,  the  sag  will  not  be  greater  than  that  calculated.  The 
wire  cannot  possibly  be  erected  under  the  assumed  worst  condi- 
tions, and  it  has  to  be  sagged  on  comparatively  Etill  days  at 
temperatures  of,  say,  60'  to  70°  F. 

Suppose  a  wire  has  been  erected  with  the  requisite  sag  under 
the  worst  conditions,  then  when  the  wind  drops  the  wire  is 
relieved  of  a  certain  amount  of  stress  and  it  contracts  by  an 
amount  depending  upon  the  stress  it  has  been  relieved  of  and  the 
modulus  of  elasticity,  but  in  the  very  act  of  contracting  it 
diminishes  the  sag,  and  this  again  puts  a  greater  stress  oa  the  wire 
and  tends  to  stretch  it  back  to  its  original  position  ;  consfqnertly, 
the  actual  sag  taken  up  by  the  wire  is  a  matter  of  somewhat 
intricate  calculation. 

Again,  suppose  a  wire  is  hanging  with  a  certain  sag  at  a  certain 
temperature  and  the  temperature  rises,  say  20°  F.,  the  length  of 
wire  in  the  span  will  increase  by  an  amount  depending  on  the 
coefficient  of  expansion  of  the  metal.  This  lengthening  would 
increase  the  sag,  but  increasing  the  sag  reduces  the  tension  in  the- 
wire,  and  again  the  wire  by  reason  of  its  elasticity  will  contract  by 
a  certain  amount  depending  on  the  stress  it  has  been  relieved  of 
by  the  lengthening  of  the  wire  and  the  modulus  of  elasticity. 

It  is  rather  a  long  and  wearisome  matter  to  calculate  from  the 
worst  sag  under  windage  and  low  temperature  what  the  erecting 
sag  will  be  at,  say,  60°  F.  with  no  wind,  but  the  following  formu'se- 
will  be  found  both  useful  and  accurate,  and  they  afford  a  ready 
means  of  obtaining  the  result.  It  may  be  said  that  the  most  con- 
venient way  to  use  the  second  formula  is  by  assuming  values  of 
(7.2  and  plotting  a  curve  from  the  values  of  t^  so  obtained,  from 
which  curve  can  be  read  the  sag  at  any  required  temperature. 

d  =  sag  in  feet  under  the  worst  conditions  as  calculated  from 
the  usual  formula  d  =  I-  w/8  s,  where— 

I     =  span  length  in  feet. 

w   =  resultant  of  weight  and  wind  pressure  in  lb.  (per  foot). 

.«     =  tension  in  conductor  in  lb. 

di  =  corresponding  sag  at  same  temperature  when  wind  and  ice 
are  removed. 
Wi  =  weight  per  foot  of  wire  only. 

M  =  modulus  of  elasticity  (say,  18,000,000). 

A  =  cross-section  of  wire  in  sq.  in. 

W   _  «U((/i°-  (P)  M  A. 

d  3i* 

From  di  it  is  possible  to  find  the  sag  d-.  at  any  other  temperature 
from  the  formula : — 


Then  to  find  di  use  the  formula  :  — 


h-  t,  = 


8  (dv  -  d,') 


8  rfr)  c       M  A  c  \         dil 


(3  /-  + 

/i  =  temperature  in  °  F.,  with  sag  d\. 

t-i  =  any  other  temperature  in  °  F, 

(7.2  =  sag  at  temperature  t^. 
r  =  coefficient  of  expansion  per  °  F. 

An  examination  of  the  stress-strain  curve  of  any  hard-drawn 
copper  wire  will  show  that  the  modulus  most  be  constant  for  the 
particular  size,  since  the  curve  is  a  straight  line  up  to  the  elastic 
limit,  but  the  modulus  is  not  necessarily  the  same  for  different 
siz»s  of  wire. 

Id  making  measurements  for  true  modulus  values,  it  i?,  in  my 
opinion,  necessary  to  work  on  long  lengths  of  wire  which  approxi- 
mate to  the  span  length  employed  on  a  tramway  or  other  overhead 
line.  1  have  been  led  to  this  conclusion  by  a  study  of  the  results 
recorded  by  the  National  I'hyeioal  Laboratory  in  the  Engineering 
Standards  CommittoeV  Ksport  No.  ."i.'i  on  longths  of  wire  up  to  50  ft., 
and  of  the  method  described  by  Mr.  W.  B.  Woodhouie  before  this  In- 
stitution, in  the  juper  already  referred  to.  His  tests  were  made  with 
No.  II  .s.w.o.  wire  on  a  span  of  110  ft,  and,  assuming  the  correct- 
ness of  his  measurements,  it  may  be  deductd  from  them  that  the 
modulus  varied  from  18,7(10,000  to  20,70(i,(iOO,  and  gave  an 
average  value  of  20,000,000.  The  method  and  the  long  length  of 
the  test  piece  would  tend  to  eliminate  sources  of  error. 

The  moduli  given  in  the  Engineering  Standards  Oommittee» 
R»port  No.  T).-.,  Table  ,\o.  TO  vary  between  17,200.000  and 
18,200,000  on  the  second  and  third  applications  of  the  load,  and 
particular  attention  in  drawn  to  the  different  valuns  of  the  read- 
ings on  the  first  and  snbsniuent  applications  of  the  test  load.  Oa 
the  first  application  of  the  load,  the  kinks  in  a  ooil  of  wire  were 
polled  straight,  and  the  "apparent  moduli  '  varied  from  12,:UiO,000 
to  15,.'!00.000,  while  on  the  subsequent  loadings  the  values  were  as 
stated,  viz  ,  17,200,000  to  18,2CX),000. 

la  the  report  refarred  to,  the  following  statement  ia  made  : — 
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"  It  is  thoDght,  however,  that  the  values  of  the  '  apparent 
taoduli '  will  be  of  interest  and  uee,  since  it  is  these  which  must 
be  taken  into  account  in  the  erection  of  long  lengths  of  wire." 

I  venture,  with  all  respect,  to  express  strong  disagreement  with 
this  statement,  becanse  on  all  weU-constrnoted  overhead  Hues  the 
wires  should  first  be  strained  to  a  tension  higher  than  that  at 
which  they  will  be  permanently  bound  in.  The  object  of  this  is 
to  get  rid  of  the  kinks  referred  to  in  the  report,  and  to  allow  the 
wires,  especially  stranded  conductors,  to  ''  settle  down."  This 
procednre  makes  it  permissible  to  take  advantage  of  the  real 
modulus  value. 

In  view  of  the  figures  and  considerations  quoted,  I  consider 
that  it  is  permissible  to  adopt  an  all-round  value  of  ls,000,000  in 
future,  instead  of  the  usual  text-book  figure  of  16,000,000. 

I  am  afraid,  however,  that  it  will  not  b3  practicable  to  embody 
a  minimum  modulus  value  in  ordinary  specifications  of  hard- 
drawn  copper,  in  view  of  the  difficulties  and  delays  which  would 
occur  in  most  works  in  carrying  out  the  sensitive  tests  required. 
In  special  cases,  however,  it  might  be  advisable  to  specify  a 
minimum  value  and  to  make  arrangements  with  the  National 
Physical  Laboratory  or  other  testing  institutions  to  provide  the 
necessary  apparatus  and  carry  out  the  tests  on  specimens  provided 
for  the  purpose. 

Tensile  Strength. — An  interesting  point  arises  out  of  the  widely- 
held  belief  that  the  strength  of  hard-drawn  wire  lies  in  its  skin 
baing  hardened  during  the  drawing  process.  An  examination  of 
the  matter  does  not  disclose  any  conclusive  evidence  in  support  of 
this  theory.  I  have  investigated  the  matter  and  obtained  the  fol- 
lowing results,  starting  with  a  length  of  .400  in.  diameter  hard- 
drawn  circular  trolley  wire.  Six  pieces  were  turned  down  to 
different  diamsters  with  great  care,  in  order  to  avoid  undue 
heating  of  the  specimens. 


Test  No. 

Dia. 
ins. 

Ares 
Eq.  in. 

Breaking 

load. 

lb. 

Breaking 
Btrese,  tons 
per  eq.  in. 

Percentage 
elongation 
on  10  in. 

1.  Original  wire... 

■400 

1257 

6,950 

24^70 

2-50 

2.  Turned  down... 

•376 

1110 

6,190 

24-85 

— 

3.           Do. 

•351 

0967 

5,520 

25  42 

— 

4.           Do. 

•326 

■0834 

4,745 

25-40 

— 

5.           Do. 

•301 

•0711 

4,100 

25-70 

— 

6.           Do. 

•276 

■0598 

3,425 

25  60 

1-66 

7.          Do. 

•250 

•0491 

2,840 

25-80 

This  result  is  not,  of  course,  absolutely  conolusive  because  the 
work  done  on  the  wire  in  the  lathe  will  have  some  effect  in 
hardening  the  skin  at  each  stage. 

The  question  whether  the  strength  of  copper  wire  is  uniform 
throughout  its  cross-section  is  of  great  importance  in  connection 
with  the  contact  wires  on  railways  and  with  trolley  wires  on 
tramways,  becanse  they  are  subject  to  wear  from  pantographs, 
slider  bars  and  trolley  wheels.  An  investigation  was  made  on 
this  point  recently  on  a  0-2')  sq.  in.  grooved  contact  wire  in  con- 
nection with  a  raUway  electrification  scheme  which  is  now  under 
constrnction.  The  wear  on  the  wire  was  reprodu(!ed  by  gently 
■filing  away  the  face,  and  the  cross-sectional  area  was  accurately 
determined  by  weighing  the  specimens.  The  results  are  shown 
on  fig.  1.  The  tensile  strength  of  the  original  section  of  this  wire 
was  218  tons  per  sq.  in.,  and  the  extension  was  6  per  cent,  on  a 
10-in.  piece.  It  also  withstood  the  following  severe  torsion  tests 
without  showing  any  signs  of  fracture  :  the  wire  was  given  3{ 
complete  twists  in  a  length  of  8  in. 


.; 
§ 

Amount  Hied 

off  working 

face. 

1 

S" 

'i 
a 

1'^ 

a* 

'Pa 

d  O 

a- 

13 
1 

s 

2 
a 

A 

Original  wire 

•246 

12,150 

220 

9,500 

17-2 

78% 

B 

■030 

•234 

11,900 

22-6 

9,500 

18-1 

79% 

C 

-060 

„-226 

11,650 

230 

9,500 

18-7 

81  % 

D 

-090 

■221 

10,900 

22-0 

9,500 

19-2 

87% 

E 

120 

•207 

10,300 

22  2 

9,000 

19  4 

87% 

F 

-150 

•195 

9,600 

22-0 

8,600 

195 

88% 

Effect  of  Temperature. — The  current  which  any  b&re  overhead 
condnctor  will  carry  for  a  specified  temperature  riee  under  still  air 
conditions  can  be  predetermined  by  the  use  of  Prof.  George  Forbes's 
formula  : — 

V  =  h'  t  tt'^  h/(4  r  X  024)  where— 

I    =  Current  in  amperes. 

D   =  Diameter  of  solid  wire  in  cm. 

t    ■=  Temperature  rise  in  ""C. 

H  =  Coefficient  of  radiation  (00003  for  solid  wire  or  000344 

for  stranded  conductors). 
B   =  Specific  resistance  of    copper   per   cb.    cm.     at    limiting 

temperature. 
"21  =  Calories  in  a  joule. 
/.  t2h/(4  b  X  0-21)  =  44,250  for  a  limiting  temp,  of  126°  F. 

(for  solid  wire). 
=  50,750       ,,  „         (for  stranded  wire) 

=  80,840  for  a  limiting  temp,  of  175°  F. 

(for  solid  wire*. 
=  92,300       „  „        (for  stranded  wire). 


The  question  of  the  maximum  permissible  temperature  of  hard- 
drawn  copper  is  of  importance  on  overhead  power  lines  because  of 
the  effect  of  heat  in  reducine  its  tensile  strength. 

The  National  Physical  Laboratory  found  that  on  wires  up 
to  -194  in.  diameter  "the  reduction  in  breaking  load  due  to 
temperature  appears  to  be  approximately  one-tenth  of  1  per  cent, 
of  the  breaking  load  at  normal  temperature  per  degree  Centigrade 
rise  of  temperature." 

I  have  carried  out  a  series  of  tests  on  specimens  of  4/03.  copper 
trolley  wire,  diameter  0  1 00",  using  apparatus  which  did  not  admit 
of  any  such  refinements  as  thoee  at  the  disposal  of   the  National 
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1. — A0TOGBAPHIC  Record  op  Ten.sile  Tests  on  h.d. 
CoppEB  Trolley  Wire  (Geooved  Section). 


Physical  Laboratory,  and  have  obtained  results  which,  so  far  as 
they  go,  seem  to  confirm  that  the  National  Physical  Laboratory's 
determination,  quoted  above,  will  hold  good  for  all  sizes  of  circular 
copper  wire. 

A  number  of  experiments  have  been  carried  out  by  Dr.  F.  J. 
Brislee  to  determine  the  permanent  effects  of  prolonged  heating 
on  the  strength  of  wire,  and  he  has  very  kindly  given  me  the 
results  of  experiments  on  trolley  wires. 

From  these  results  it  appears  that  with  1 /O  s.w.o.  trolley  wire, 
the  permanent  decrease  in  strength  after  two  hours'  heating  at 
150°  C.  (302°  F.)  is  only  05  per  cent.,  while  a  4/0  s.w.G.  wire  was 
not  affected  after  four  hours. 

Among  tramway  engineers  it  is  generally  understood  that  the 
temperature  of  trolley  wires  never  exceeds  220°  F.  (say,  105*  C), 
and  it  is  a  fair  deduction  from  the  above  tests  that  the  limiting 
temperature  is  not  reached.  In  view,  however,  of  the  tact  that  the 
temperature  rise  occnrs  on  wires  while  under  strain,  it  would  not 
appear  to  be  advisable  to  exceed  a  temperature  of  250*  F.  in 
practice.  At  this  temperature  the  tensile  strength  of  the  wire 
would  be  about  10  per  cent,  less  than  at  normal  temperature,  but 
the  strain  would  be  relieved  by  the  expansion  due  to  heating. 

In  this  connection,  it  may  be  noted  that  the  Engineering 
Standards  Committee's  Report  No.  55  gives  the  coefficient  of 
expansion  of  copper  per  1°  C.  as  varying  between  00000163  and 
0  0000167.  The  average  of  these  is  equal  to  0  0000093  per  1°  F. 
The  voltage  drop  due  to  resistance  would  appear  to  be  the  limiting 
feature  in  overhead  wires,  rather  than  the  question  of  temperature. 
In  case  it  should  be  necessary  to  know  the  resistance  of  copper 
resulting  from  change  of  temperature,  this  formula  may  be 
used  : — 

St  =  no(l  +  00012  0, 

Where  b  «  =  the  resistance  at  »"  C. 
B  t  do.  at  (°  C. 


RUSSIAN    ELECTRICITY    WORKS 
STATISTICS. 


The  statistical  statement  of  central  electrical  stations  in  Russia 
for  the  year  1913  appears  in  the  ElektrifUestm,  No.  11,  July  issue, 
which  has  been  late  in  appearing,  due.  no  doubt,  to  the  war 
situation,  but  partly,  it  is  explained,  to  the  installation  of  elec- 
trical driving  plant  in  the  printing  office. 

The  statement  is  of  considerable  extent,  and  the  most  interesting 
features  are  reproduced  in  the  accompanying  table.  It  may  be 
stated,  by  way  of  explanation,  that  the  populations  of  the  com- 
munities served  vary  between  H.OOO  (Bilaclava)  and  2,073,800 
(Petrograd).  Further,  51  of  the  80  stations  of  which  particulars 
are  given  supply  direct  current,  22  supply  alternating  current,  and 
four  supply  both.  Respecting  the  motive  power,  it  appears  that 
47  have  steam  power,  16  gas,  16  steam  and  gas,  and  only  one  has 
water  power— that  of  Suchnm  Kale  ;  .I'J  of  the  stations,  again,  are 
specifically  designed  for  lighting  and  power,  10  for  tramways,  and 
1 1  for  lighting,  power,  and  tramways.  The  period  during  which 
exploitation  has  been  exercised  varies  from  one  yftar,  as  in  the  oases 
of  (Jrodno  and  Elabng,  to  2 1  years  in  the  case  of  Kieff. 

The  favourite  type  of  oil  engine  appears  to  be  the  Diesel,  and 
the  storage  battery  usually  employed  is  the  Tudor.    The  Snohnm- 
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RUSSIAN     ELECTRICITY     WORKS. 


Place. 

Supply  authority. 

Year  ol 
opening. 

Supply  preeBiire, 
volts. 

Frequency  and 
phase. 

Total 
capacity 
of  plant 

Total 
connoc. 
tiODS  In 

Units  sold 

tor  all 
purposes. 

iuKW. 

KW. 

per  aoDum. 

Alexandre  vek 

Town  Council. 

inio 

2  X  220 

1  lirect. 

373 

712 

413.302 

Baku,  White  Town      ] 
Bibi  Eybat        J 

Electric  Power  Co. 

1900 

l.COO  and  2,000 

:! -phase,    -j 

29.000 
3,000 

67,904 
10,6»2 

73  081,333 
15,539,102 
8,659,390 

Warsaw  (Tramways)  ... 

Warsaw  Magistracy, 

1908 

11,000 

Direct. 

4,000 

8,832 

Grodno 

Town  ('  luncil. 

1912 

2  X  220 

Direct. 

183 

558 

193,.'>40 

Elabng 

Town  Couinil. 

1913 

110 

1 -phase. 

88 

7(J 

69,638 

Kaz3,n 

Belgian  C.j. 

1896 

2  X  l.i0 

Direct. 

1,372 

2,548 

l,4(i6,363 

Melitopol          

Town  ConncU. 

moi 

250  and  600 

Direct. 

300 

344,587 

Mohilieff,  Podolia  Govt. 

Electric  Light  Co. 

]!)I2 

— 

Direct. 

200 

217 

108  242 

Moscow  (Tramways)  ... 

Town  Council. 

1907 

600 

25  -  3-ph.  and 
direct. 

23,877 

57.510 

56,380,032 

Naohiohevan-on-DDn  ... 

Town  Council. 

1910 

i  X  220  (.500  St.  Ig.) 

Direct. 

479 

1,055 

713,ti00 

Odessa 

OdesEa  Electrical  Co. 

1910 

— 

50  -  S-phase. 

7,500 

7,292 

4,634,407 

Orenburg          

Town  ConUci'. 

1898 

120 

1 -phase. 

(>16 

592 

483,033 

Penzi    

T.  Milman  and  Ph.  Titoff. 

1907 

220 

Direct. 

90 



Peman 

Town. 

1907 

2  X  220 

Direct, 

260 

496 

221,375 
34,872,337 

Petrograd    (Tramways) 

Town  Council. 

1907 

600 

S-phase. 

7,500 

22,844 

Petrograd   Town  Electric  Lighting  Co. 

1898 

110 

42'5  ~  T-phase 

18,460 

32,058 

(Belgian  Co.) 



1886  Co..  Electric  Lighting. 

1898 

120 

— 

25,000 

57,562 

53,430,850 

Pdkoff 

Town. 

1907 

2  X  250 

Direct. 

1,190 

1,158 

899  009 

Riga      

Town. 

19i>4 

120 

3 -phase. 

7,060 

13,271 

6,37I,»i25 

RostofE  (Jaroslav) 

Town  Council. 

1905 

2   X  220,  2  X  250 

Direct. 

275 

(■.27 

529,895 

Rybinsk            

Town  Council. 

1907 

2  X  220 

Direct. 

512 

835 

480,822 

Stavropol  (Caucasus)  ... 

Town. 

1909 

250 

Direct. 

135 

092 

297,540 
431,222 

Snchnm  Eale 

Snchnm  Electrical  Co. 

1909 

125  (500  St.  Ig  ) 

j-ph  and  direct. 

435 

452 

Armavir           

Armavir  Electrical  Power  Co. 

1905 

220 

D.rect. 

350 

720 

422,907 

Balaclava 

Town  Council. 

1911 



49 

44 

26,000 
224,290 

Batoum 

Town  Council. 

1900 

2  X  250 



195 

188 

Bisk       

Electric  Light  Co. 

1900 



1 -phase. 
50  -  3-phase. 

154 

62  500 

Warsaw  (Lighting)    ... 

Warsaw  Electric  Co. 

1903 

12-. 

11,590 



ll,199.3,-iO 
1,647,362 

Vilna     

Town  Council. 

1903 

2  X  220 

Direct. 

1,025 

\ 

VladivOBtok      

Town  Council. 

1912 

220  Ig.  and  pr.  ; 

550  tr. 

220 

3-ph.  &  direct. 

1,350 

1,509 

1,080,614 

Vologda            

Town  Council. 

1904 

Direct. 

118 

93 

149  361 

Vorpnezh          

Ekaterinodar  (Lighting) 

Russian  Siemens  &  Halske  Elec.  Works. 
Town  CounciL 

1899 
1906 

— 

1  -phase. 

825 
820 

1,123 
1,144 

933;235 
1,128,060 

,,          (Tramways) 

Belgian  Tramways  &  Electricity  Co. 
Central  Electric  Co. 

19U0 
1902 

500 
525 

Direct. 
Direct. 

1,150 
3,990 

3  583 

2,367,743 

EkaterinoslafiE  (Lighting 
and  Power) 

6.528 

5,894,000 

,,          (Tramways) 

Ekaterinoslaff  Tramways  Co. 

1897 



Direct. 

1,185 

_ 

1,995,000 

Zhitomir           

Russian  Tjwn  &  Roads  Cj. 

1899 

i  X  2o0  Ig.  and  pr. ; 
550  tr. 

Direct. 

750 

1,156 

950,241 

Irkutsk 

Town  Council. 

1910 

115  (.'c  275  arc  Ig.) 

1 -phase. 

847 

1,765 

1,012,693 

Kovno   

Kovno  E'ectric  Light  Co. 

1900 

2  X  110 

Direct. 

742 

1,001 

608,506 

KiefE      

Kieff  Town  Tramways  Co. 

1890 

600 

Direct. 

4,220 

14  043 

13.378  971 

Liban     ... 

Continental  Traction  &  Elec.  Lighting  Co. 

1899 

2  X  220  Ig.  ;  500  tr. 

D.rect. 

1,903 

3.715 

2,133,788 

Lodz  (Lighting) 

1886  Co,  Loriz  Branch. 

1908 

120 

50  -  3-pha8e. 

15.000 

26,011 

31.701,417 

„     (Tramways) 

Lidz  Electric  Tramways  Co. 

1898 



1,750 

35,000 

90 

3  994,300 

53,002  360 

,')(i  000 

Moscow  (Lighting)     ... 
Novgorod,  Sieversk     ... 

188G  Electric  Lighting  Co. 
Town  Mutual  Insurance  Co. 

1897 
1901 

120 
500 

3-phase. 
Direct. 

71,149 

Novocherkaek 

Town  Council. 

19110 

2  X  no 

Direct. 

fe70 

896 

688!689 

103,07,-. 

22  903,666 

411,013 

Pavlovfk           

Pavloff  Electric  Co. 

1911 

2  X  240 

Direct. 

174 

162 

Petrograd         - 

Poltava 

Petrograd  Electrical  Works  Co. 
Town. 

1897 
1900 

3,000 
2  X  125  D.c.  ;  190 

3-ph.  &  direct. 

12,320 
,  416 

658 

and  110  A.c. 

Poti       

Rostoffon-Don  (.Light) 

Town. 

N.  V.  Smirnoff. 

1906 
1909 

480 
2,000 

50  ~  S-phase. 

106 
2,600 
2,100 

600 

63 
2,376 
4,000 
1,573 

186,400 

„         (Tramways) 
Smolensk 

Be'gian  Ristoff-on-D  >n  Elec.  Trmwys.  Co. 
Smolensk. Electric  Co. 

1901 
1901 

550 
2  X  220  ;  550  tr. 

Direct. 

3,041,000 

1,032,148 

605,2',U 

700.000 

496.700 

Tver       

Tver  Electric  Tramways  &  Lighting  Co. 

1901 

110  D.C. 

3-ph.  &  direct. 

135 

1,319 

Tomsk 

Chavarovbk 

Kitkoff 

Tomsk  Electric  Lighting  Co. 
Electric  Power  Co. 

1895 
1906 

110 
2  X  220 

1 -phase. 
Direct. 

1,058 
389 

767 

Town. 

1896 

125  &  250  Ig.  and 

Direct. 

2  490 

8,674 

4,991.962 

Cherson            

Tzecho'z'n-k 

Town. 
Tzachotzlnsk  <i  jvernment  Water  Cure 

1908 
1902 

pr.  ;  liOO  tr. 
2  X  275 

Direct. 
Direct. 

487 
84 

1,126 

718,773 
26,240 

Establishment. 

Cheroigoff       ... 

Yalta     

Elizabetgrad    ... 

Minsk 

Nikolaieff         

Jaroslav            

Bielostnk 
Vladimir 

Viatka 

K  Hhintff          

Nikoltk  ITsBUtisk 

Upha     

Chita     

Aitrachan  (TrarawByn) 

Htrdiansk 

Kioff  ((jightiog) 

Town. 
Town. 

189:! 

1904 

2  X  220 
2  X  220 

Direct. 
Direct. 

573 

642 
880 

2(;0,499 
466  000 

Town. 
Town. 
Town. 

1908 
1904 
1902 

2  X  220 
.       2  X  220 

Direct. 
Direct. 

3S7 
300 
804 

689  294 
.     638,781 
1.8,S8.967 

Town. 

Electrical  Enterprises  Co.,  Bjrlin. 

K.  A.  Rissikjff, 

Tjwd. 

Town. 

UsBurifk  Electric  Co. 

1900 
1910 
1908 

I90:i 

1909 
1908 

2  X/330 

2  X  220 
2  X  220 
2  X  220 

Direct. 
Direot. 
Direct. 

1  420 
830 
168 
140 
532 

1  ii;i 

2,189 
1,114 

966 
671 

802 

(1,510.000> 
697,362 
106,330 
563,852 
423,000 
231  OOO 

X    V.  Konshin. 

1898 

a  X  220 

Direct. 

(■.:l.^ 

607 

430  860 

X.  V.  Polyikoff  Cj. 
Private. 

1906 

2  X  250 

Direct. 
Direot. 

285 
,-■00 

500 

36,000 
1,424  5.'.0 

I'.iwn. 
Private. 



2X220(540Bt.lg.) 
8  X  190  A.c; 

Direot. 
:i-pb.  A;  direot. 

no 

126 
M,271 

131,869 
10,946,507 

TsganrOK        

Perm     

Private. 

_ 

2  X   110  D.C. 

2  X  no 

Direot. 

_ 

(160 

400O0 

'I'own. 

— 

2  X  220  D.C.  ; 

:i-ph.  &  direct. 

1,192 

722,611 

Ridom  ... 

Riga  (Tf  am  way  1.) 

Private. 



no  A.C. 
2  X  330 

Direot. 

671 

401.000 

Private. 

— 





Stmfra 

Town. 

isaii 



•1  ph.  2,000/ ISO 

873 

'  3S3,44.'i 
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Kale  plant  is  driven  by  the  water  of  the  river  Besletka  ;  the 
onrrent  generated  is  used  for  lighting  the  streets  with  arc  lamps. 

Although  the  statement  generally  refers  to  the  working  year 
lOi:!,  there  are  some  exceptions,  due,  doubtless,  to  particulars  not 
having  been  received  for  that  year  in  time. 

It  will  be  understood  that  great  modifications  will  be  observed 
in  statements  for  191."p,  for  many  of  the  stations  included  in  the 
statement  are  situated  in  territory  now  occupied  by  the  enemy  ; 
even  when  the  time  comes  to  re-establish  the  stations,  it  will  in  all 
probability  be  found  that  the  plant  has  not  been  removed  with 
8u£Bcient  skill  to  restore  it  as  it  stood,  and  the  probability  is  that 
where  it  is  hoped  to  reiustate  the  stations,  entirely  new  ones  will 
have  to  be  equipped. 

It  is  also  gathered  from  the  statement  that  machinery 
or  apparatus  has  been  supplied  to  the  various  stations  by 
Phelzer,  Bergman,  Siemens-Schuokert,  Nobel,  Siemens  &  HUske, 
A.E.G.,  Tudor,  Volta  Works,  the  Kolomensk  Factory,  the  Diesel 
Co.,  the  Augsburg  Works,  the  GliebofiE  Works,  Westinghouse, 
Brown-Boveri,  Bromley  Bros.,  Babcock  &  Wilcox,  Fit  ner  and 
Hamper,  the  Tosi  Works,  Van  der  Kerk,  the  Goerlitz  Eogine  Works, 
Krnpp,  Salzer,  Escher-Wyss,  Helios,  Steinmuller,  Brun,  Borman 
and  Suhwede,  Robey  &  Co  ,  Hindley,  Philips,  Wolf,  4:3. 


LEIiAL 


Dbxtbr  r.  Aldeeshot  Urban  District  Council. 

In  this  case,  which  came  before  Mr.  Justice  Neville,  in  the 
Chancery  Division,  on  several  days  last  week,  plaintiff,  Mrs.  H.  M. 
Dexter,  of  Cargate  Hous"  Alderehot,  claimed  an  injunction  to 
restrain  the  Aldershot  U  D.C.,  their  servants  and  workmen,  from 
working  the  plant  and  machinery  at  their  electric  light  station  in 
such  a  way  as  to  cinae  nuisance  or  injury  to  the  plaintiff. 

Mr.  Jenkins,  K.C.,  and  Mr.  Church  appeared  for  the  plaintiff, 
and  defendants  were  represented  by  Mr.  Peterson,  K.C.,  and 
Mr.  Stamp. 

Mr  Church,  in  opening  the  case,  said  that  the  nuisance  com- 
plained of  was  with  regard  to  the  engine  house,  and  a  water  tower, 
respectively.  The  water  tower  discharged  vapour  which  settled 
and  caused  considerable  nuisance.  Plaintiff's  house  was  one  of 
eight  rooms  and  it  adjoined  the  defendants'  premises.  The 
defendants'  shed,  in  which  a  Diesel  engine  was  running,  was  1.55  ft. 
from  the  back  of  plaintiff's  garden,  and  the  condensing  water 
tower  was  66  ft,  9  in.  from  the  plaintiff's  premises.  Plaintiff 
owned  the  freehold,  her  late  husband  having  had  the  house  built 
in  1887-8.  They  were  away  from  the  house  from  1890  until 
1909.  Some  of  plaintiff's  paying  guests  would  give  evidence.  She 
did  not  make  any  complaint  of  loss  of  business  by  reason  of  the 
nuisance.  Under  a  provisiotal  order  dated  1912  defendants  put 
down  the  plant  referred  to.  The  water  tower  was  not  then  in 
existence,  and  it  was  not  until  after  the  pleadings  in  the 
aetion  were  closed  that  it  was  erected.  The  writ  was  issued 
in  June,  1914,  and  afterwards  leave  was  obtained  to 
amend  the  pleadings,  so  as  to  include  the  water  tower. 
Sec.  70  of  the  Act  under  which  the  provisional  order  was  granted 
provided  that  nothing  in  the  order  should  exempt  the  undertakers 
from  the  consequences  of  any  nuisance  if  they  committed  one. 
There  was  not  any  dispute  about  that.  The  simple  question  was 
nuisance  or  no  nuisance.  In  their  statement  of  defence  the 
Council  admitted  that  there  had  been  some  vibration  from  their 
engine,  but  denied  that  there  had  been  enough  to  cause  injury  to 
the  plaintiff  or  her  house.  They  had  done  their  beat  to  cease  all 
vibration,  and  hoped  in  time  to  be  perfectly  successful.  At  pre- 
sent they  were  only  working  from  6  a.m.  until  0  30  p.m.,  on  Satur- 
days, and  from  6  a.m.  until  8  p.m.  on  other  days,  and  they  were 
willing  to  undertake  to  restrict  their  working  to  these  hours  until 
means  had  been  found  for  satisfactorily  preventing  any  vibration. 
They  had  also  paid  £5  into  Court  to  satisfy  any  damage  the  plaintiff 
might  have  suffered . 

Several  witnesses  gave  evidence  as  to  the  existence  of  noise  and 
vibration.  Plaintiff  was  called.  She  said  that  she  first  noticed 
vibration  in  July  of  1912.  She  had  experienced  noise  before  that. 
She  had  been  troubled  by  noise  as  early  as  1911,  when  her  husband 
was  lying  ill.  When  she  experienced  the  vibration  in  1913  she 
wrote  to  Mr.  Garside,  the  manager  of  the  works,  and  afterwards 
Mr.  May,  the  chairman  of  the  Council,  visited  her  house.  She 
pointed  out  to  him  certain  cracks  that  had  been  caused  by  the 
vibration.  Pointing  began  to  drop  out  of  the  brickwork  of  her 
house  about  12  months  ago.  It  came  principally  out  of  the 
drawing  room.  It  was  still  dropping  out,  some  coming  out  as 
recently  as  two  or  three  days  ago.  A  joint  inspection  of  the  house 
took  place  on  March  19th  this  year  and  October  25th,  and  between 
those  dates  a  new  noise  made  itself  manifest  from  the  defendante' 
works — a  sort  of  whirling  n^ise. 

Evidence  of  the  plaintiff's  experts  who  attended  the  joint 
inspections  was  to  the  effect  that  both  noise  and  vibration  were 
distinctly  noticeable  in  the  bouse.  On  placing  a  hand  on  a  mirror 
on  the  wall  vibration  could  be  distinctly  felt.  The  noise  from 
the  exhaust,  however,  was  not  loud  when  the  windows  were 
closed.  Toe  moisture  from  the  water  tower  was  plainly  visible, 
and  fell  in  the  form  of  a  Scotch  mist.  The  vibration  ceased 
when  the  defendants'  machinery  was  stopped.  There  was  still 
noise  and  vibration  discernible  after  the  engines  had  stopped,  pre- 
sumably coming  from  the  condensing  plant.  Mr.  Dykes,  who  had 
also  inspected  the  defendants'  premises,  said  that  he  found  there 
four  Willans-Parker  continuous-current  machines  (three  460  volts, 
165  amperes,  and  1,160  B.P.M.,  and  one  46m  volts,  435  amperes. 


and  350  r.p.m  ),  There  was  also  a  Carels- Diesel  set  (4  10  volts,  307 
amperes,  and  220  r.p.m.).  All  were  set  in  substantial  buildings. 
On  the  visit  made  in  March  to  the  plaintiff's  hr)u9e  these  engines 
were  run  at  varying  speeds,  and  though  the  vibration  was  notice- 
able the  whole  time,  the  difference  in  the  running  did  not  make 
any  appreciable  difference  in  the  vibration.  It  was  less,  however, 
when  the  Diesel  engine  was  not  running. 

At  the  conclusion  of  the  Witness's  evidence,  Mr,  Justice 
Neville  asked  whether,  when  the  Diesel  engine  was  stopped, 
and  the  steam  ensrines  were  still  running,  the  vibration  was  siill 
noticeable, — Witness  said  No. 

His  LoRDSHir:  Then,  spsaking  with  regard  to  the  stnte  of 
things  as  they  exist  at  present,  the  vibration  is  caused  by  the  Diesel 
engine  alone  .' — Witness  said  that  he  would  not  go  so  far  as  that, 
but  the  vibration  was  much  less  when  the  Diesel  engine  was  not 
running. 

Opening  the  case  for  the  defence  on  November  IStb,  Mr.  St.^mp 
submitted  that  the  plaintiff  was  not  entitled  to  an  injunctinn,  as 
having  regard  to  the  character  of  the  neighbourhood  there  was  no 
such  noise  or  vibration  experienced  in  her  house  as  would  entitle 
her  to  relief. 

His  Lordship  expressed  the  opinion  that  if  the  plaintiff  was 
entitled  to  relief  at  all  it  was  a  case  for  an  injunction  and  not  for 
damages.  ^ 

Mr.  Stamp  said  his  submission  was  that  there  was  no  such 
nni-anoe  as  would  justify  the  action  at  all. 

Mr.  Garside,  engineer  to  the  defendant  Council,  said  he  had 
visited  the  plaintiff's  house  in  conjunction  with  others.  He  heard 
nothing  that  would  justify  any  complaint,  nor  could  he  detect  any 
vibration.  ' 

Prof.  Bovs.  who  had  also  visited  the  pla'ntiff's  house,  said  he 
went  there  with  a  number  of  other  people  present.  He  was 
unable  to  detect  any  vibration  or  noise,  but  he  agreed  that  he 
might  if  he  had  been  in  the  room  by  himself  at  night  when  every- 
thing was  quiet,  presumably  have  been  able  to  detect  something. 
He  did  not,  however,  believe  that  it  would  have  disturbed  him 
at  all. 

His  Lordship  held  that  upon  the  evidence  there  was  an 
actionable  nuisance,  and  he  must  grant  an  iojunction.  He  would 
suspend  its  operation,  however,  to  give  the  defendants  an  oppor- 
tunity of  abating  the  nuisance.  He  saw  the  difficnlty  they  were 
in  owing  to  the  shortage  of  labour  at  the  present  time,  and  would 
accordingly  suspend  the  operation  of  the  injunction  until  three 
months  after  the  termination  of  the  war. 


Osram  Lamp  Works,  Ltd.,  c.  Mebbtweather  &  Sons,  Ltd. 
A  pending  action  in  which  plaintiffs  claimed  an  indemnity  was 
mentioned  to  Mr.  Justice  Scrutton,  in  the  King's  Bench  Division, 
on  November  18th. 

Mr.  Harold  Brandon  (for  plaintiffs)  stated  that  the  defendants 
were  installing  a  fire  apparatus  for  the  Osram  Co.,  when  some  coal 
fell  upon  one  of  the  plaintiffs'  emplojes.  She  was  seriously 
injured  and  plaintiffs  had  to  compensate  her,  in  respect  of  which 
they  claimed  an  indemnity  from  the  defendants.  The  girl  had  now 
named  a  lump  sum  which  she  would  accept  in  full  satisfaction, 
and  the  parties  had  arrived  at  a  settlement.  In  the  ordinary 
course,  the  girl  being  an  infant,  the  arrangement  would  have  to 
be  approved  by  the  Court,  and  that  being  done,  it  would  be  binding 
upon  the  girl.  Notice  to  that  effect  would  have  to  be  given  to 
the  girl,  and  he,  therefore,  asked  that  the  case  might  stand  out  of 
the  list  to  enable  it  to  be  done. 

His  Lordship  ordered  that  the  action  should  stand  out  generally 
with  liberty  to  the  parties  to  apply  to  restore  it  when  ready. 

A  Manchester  Tramway  Compensation  Award. 
At  Manchester  Assizes  last  Friday,  '^m.  S.  Eopkinson  claimed 
damages  from  the  Manchester  Corporation  for  personal  injuries 
received  in  a  tramcar  accident.  Plaintiff  is  62  years  of  age,  and  a 
coal  carter.  On  October  15th  of  last  year  he  was  proceeding  along 
Holme  Hall  Lane  with  his  horse  and  csurt  when  a  tramcar  collided 
with  the  vehicle  in  the  rear.  Hopkinson  was  knocked  down  by 
the  cart,  and  a  wheel  passed  over  his  leg,  with  the  result  that  the 
limb  had  to  be  amputated.  For  the  defence  it  was  alleged  that 
there  was  room  for  the  tramcar  to  pass  the  horse-drawn  vehicle, 
but  the  cart  was  pulled  into  the  middle  of  the  road,  and  the  car 
driver  was  unable  under  those  circumstances  to  avoid  a  collision. 

Mr.  Justice  Ridley  gave  an  award  in  favour  of  the  plaintiff 
for  £650,,  and  granted  a  stay  of  execution. 


Munitions  Case. 
At  the  Oldham  Munitions  Tribunal  last  week,  Messrs.  J.  P, 
Hall  i:  Co.,  electrical  engineers,  of  Blackridings  Ironworks, 
Oldham,  brought  a  complaint  against  Leonard  Barber,  an 
apprentice  armature  winder,  who  was  alleged  to  have  neglected 
to  obey  the  lawful  orders  of  a  person  having  authority  over 
him.  It  appeared  from  the  statements  of  representatives  of 
the  firm's  that  Barber  had  to  work  overtime  four  huurs  every 
night,  and  on  November  10th  he  asked  permission  to  leave 
at  5.30  p.m.  He  did  not  say  why  he  wished  to  leave  early, 
and  he  had  previously  had  two  hours  off  on  two  nights  in  the 
same  week.  Permission  was  refused.  Mr.  Alfred  Marland,  the 
secretary  of  the  firm,  said  that  when  told  he  could  not  have  the 
time  off  Barber  said  he  would  go  whether  he  was  allowed  or  not. 
During  the  past  12  weeks  Barber  had  averted  59^  hours  per  week, 
which  meant  about  five  hours'  overtime  each  week. — Barber  told 
the  chairman  (Mr.  W.  Sellars)  that  he  had  been  on  overtime  for 
about  12  months,  with  the  exception  of  one  fortnight.  Every 
week  they  were  allowed  one  night  off  overtime,  and  he  had  recently 
been  having  the  Wednesday  evening  off.     When  he   sought   per- 


704 


THE    ELECTRICAL    REVIEW.  [Voi.  77.   No.  i.ssn,  novkmbkb  26, 1915. 


mission  on  November  lOth  it  was  refneed.  He  had  been  secretary 
to  a  Red  CroBS  comforts  organisation  and  bad  been  or^ranisin^  a 
liance,  and  that  was  why  he  wanted  the  Wednesday  evening  off. 
He  did  not,  however,  tell  the  foreman  this.  He  alleged  that  the 
foreman  swore  at  him,  and  in  return  he  said  he  would  take  the 
ni(jht  off  whether  he  received  permission  or  no. — Mr.  Cellars  said 
be  did  not  think  it  was  a  grood  excuse  to  ask  off,  even  if  the  dance 
was  in  aid  of  the  Red  Cross. — The  chairman  added  that  he  and  his 
colleapnes  were  satisfied  there  had  been  a  breach  of  the  rules,  and 
they  were  not  goin^r  to  encourage  insubordination  in  the  woiks. 
They  did  not,  however,  regard  this  as  a  serious  case,  and  consider- 
ing Barber's  previous  good  character  they  did  not  think  the  iirm 
would  wish  for  a  heavy  penalty. — Mr.  Marland  said  that  Barber 
had  been  warned  of  the  consequences.  All  the  firm  wanted  was  to 
maintain  discipline. — A  fine  of  5s.  was  imposed. 

OsB&M  Lamp  Works,  Ltd.,  r.  Pope's  Electric  Lamp  Co.,  Ltd. 
The  hearing  of  this  case  was  continued  in  the  Court  of  Appeal, 
composed  of  the  Master  of  the  Rolls  and  Lords  Justice  Bankes 
and  Warrington,  on  Thursday  last  week,  upon  the  appeal  of  the 
plaintiffs  from  the  judgment  of  Mr.  Justice  Joyce,  holding  that 
the  defendants  had  not  infringed  the  plaintiffs'  patent. 

Mb.  Terbell,  K.C,  on  behalf  of  the  respondents,  contended 
that  there  was  no  invention  in  the  selection  of  tungsten  for  lamp 
filaments.  There  was  nothing  new  in  the  treatment  with  an 
organic  binding  material — the  carbonising  process  was  known. 
The  patentees  had  made  it  an  essential  part  of  their  process  that 
the  electric  current  should  b3  passed  through  the  filament.  It 
was  not  known  that  the  only  object  of  passing  the  current  through 
was  to  heat  the  filament,  or  that  external  heating  would  have  the 
same  effect.  Defendants  did  not  use  the  equalising  process,  which 
was  an  essential  part  of  the  invention.  Defendants  had  not  used  any 
of  the  three  points  put  forward  by  the  patentees  as  bsing  essential. 
The  process  of  building  up  a  filament  was  well  known. 
Welsbach's  process  was  known  to  be  applicable  to  many  metals, 
and  all  that  the  patentees  did  was  to  tell  one  to  try  it  on  another 
metal.  There  was  no  subject  matter  in  merely  taking  a  substance 
well  known  to  bs  suitable  for  a  particular  purpose,  though  it 
might  not  have  in  fact  b;eu  used  for  that  purpose,  and  applying 
it  to  a  well-known  purpose.  Counsel  contended  that  the  defen- 
dants did  not  infringe  because  they  did  not  use  an  atmosphere  of 
steam  and  hydrogen.  Defendants  did  not  infringe  because  they 
did  not  carbonise. 


An  Electbical  Company  Fined. 
At  Woolwich  Police  Court  on  19th  inst.,  Mr.  Hay  Halkett  con- 
clnded  a  long  hearing  of  several  summonses  brought  by  the  Com- 
missioners of  Customs  and  Excise  against  the  Western  Electric 
Co.,  Ltd.,  and  inflicted  fines  as  under  ;  For  sending,  on  January  2nd, 
certain  prohibited  goods,  viz.,  parcels  of  materials  for  telephones, 
to  the  North  Woolwich  Sab-Post  office,  for  exportation  to  Norway, 
tl.')  and  £12  12s.  costs  ;  for  a  similar  offence  on  January  9th,  £1  ; 
for  a  similar  offence  on  March  1.5th,  £1  ;  for  causing  to  be  made  a 
declaration  that  the  parcel  on  March  15th  contained  no  prohibited 
goods,  this  being  false  in  that  it  contained  rubber,  £15  ;  and  for 
sending,  on  June  17th,  to  the  Royal  Albert  Docks  for  exportation 
prohibited  goods,  viz.,  parts  of  telephone  sets,  £10. 

Mr.  G.  E.  Thompson,  one  of  the  company's  managers  at  their 
North  Woolwich  works,  was  fined  £5  for  aiding  and  abetting  in 
the  commission  of  the  first  offence,  and  lOs.  in  respect  of  the 
second  offence. 

Mr.  Simpson,  for  the  prosecution,  said  there  ^as  no  suggestion 
that  any  of  the  goods  were  intended  for  the  enemy,  but  proceed- 
ings had  been  taken  because  the  authorities  CDnsidered  that  there 
had  been  gross  carelessness  on  the  part  of  the  defendants  in  deal- 
ing with  prohibited  goods. 

For  the  defence,  it  was  contended  that  the  offences  had  been 
committed  through  misunderstandings  on  the  part  of  certain  of 
the  company's  staff. — Daily  Telegraph. 


The  Bbitish  Electbic  Tbaction  Co.,  Ltd. 
I.\  the  Chancery  Division  last  week,  Mr.  Justice  Astbury  had  before 
him  a  petition  to  sanction  a  scheme  of  arrangement  and  to  con- 
firm a  redaction  of  the  capital  from  £4,000.000  to  £2,;»<t8,398. 
The  petition  was  opposed  by  certain  persons  who  held  income 
certificates.  According  to  the  Finnnrial  .Xewx,  his  Lordship  said 
that  the  Reeistrar  had  been  bombarded  with  rea-sons  why  the 
petition  should  be  opposed.  Mr.  Clauson,  K.C,  who  appeared  for 
the  income  certificate  objectors,  raised  a  point  which  Mr. 
Russell,  K.C,  for  the  company,  said  he  could  not  discuss  then 
as  it  would  necessitate  going  into  evidence  as  to  the  reserve 
fund.  The  petition  was  allowed  to  stand  over  in  order  that  that 
point  might  be  met. 

Tramway  Companies  and  Lost  Pkopeuty. 
At  Edinburgh,  Sheriff  Gny  gave  his  decision  in  a  case  which  con- 
cerned the  liability  of  Musselburgh  Tramway  Co.  for  a  passenger's 
belongings  which  went  amissing.  A  lady  sued  the  company  for 
£6  odd,  representing  the  value  of  a  bag  containing  a  sum  of  money, 
,V2.  The  bag  was  left  on  the  scat  of  a  tramcar  by  the  lady.  The 
conductor  placed  it  at  the  end  of  llie  oar  in  a  box  whore  he  kept 
his  spare  tickets.  Later  he  found  that  the  bag  had  disappeared. 
The  Sheriff  s»ld  before  the  law  of  deposit  could  bo  held  to  apply  to 
the  tramway  company,  it  would  be  noccssary  to  charge  them  as 
depositaries,  and  if  the  articles  had  been  taken  to  the  company's 
ofHoes  the  case  miirht  have  been  different.  But  the  conductor  was 
the  depositary.  There  was  no  deposit  with  the  defenders.  In 
these  oironmstanoes,  be  found  that  the  defenders  were  not  liable. 


NEW    PATENTS    APPLIED    FOR.    1915. 

(NOT    YET    PUBLISHED). 

Compiled  expressly  ior  (his  journ.-il  by  Mr-SSK.-*.  W.  V.  I  tiOMPSON  &  Co., 
Klectrical  Patent  Agents,  285,  High  Holborn.  London,  \V.C„  and  n 
Liverpool   and    Bradford. 

15,73",  "  Semi-obsrurcd  rtrflecting  electric  iiicandiscent  lamp."  !•'.  T 
Hakris  &  G.   \V.  Smith,     November  8lh. 

15,740,     "  Electric  ovi-rhcad    tram   trolley,"      \.V,  Ca\xf.ss.      November  8lh. 

15,759,  "Cathode  (or  electrolytic  cells,"  F.  C.  Wheeler,  November  8lh, 
(Convention   date.   January   25th,   1915,    U.S.A,)     (Complete.) 

15.761.  "  Replenishing  electrolytic  cells."  W.  S,  Smiih,  November  8th, 
(Convention  date,  June  3rd,  1915,    U.S.A.)     (Complete.) 

15.762.  "  Electrically-controlled  clutches,"  W,  Langdon-DaviES  and  .'\, 
SoAMES.      November  8'th. 

15,792.     "  Electric    motors,"     F.    J.   Osius,      November  9th. 

15,810.  "  Control  o(  alternating-current  motors."  P.  S.  TuRNtR.  November 
9lh. 

15,834.  "  Construction  of  grids  for  secondary  batteries."  G.  A,  S,mitii, 
November  9th. 

15.842.  "  Electrically-driven  adding  and  listing  machines,  copying  machines, 
typewriters,  addressing,  talking,  or  other  like  machines,"  J.  Drucolek. 
November  10th. 

15,863.  "  Pocket  lamps."  Dr.-Inc,  Schneider  &  Co,  Elektrizitats 
Ges,m,b.H,  November  10th.  (Convention  date,  December  3rd,  1914,  Ger- 
many,)     (Complete.) 

15,873.  "  Sparking  arrangements  for  electric  ignition  devices,"  H.  W.  F. 
Ireland,     November  10th. 

15,878,  "  Electric  switches."  British  Thomson-Holsion  Co.,  Ltd.  Novem- 
ber  10th.      (General    Electric  Co.,  U.S.A.) 

15,883.  "  Electric  switches  or  bell  pushes."  \V.  R.  BLOXAli.  November 
10th. 

15.915.  "  High-frequencv  alternating-current  relays  for  radio-telegraphy  and 
the  like."     A.  \V.    SHAR.MAN.      November   11th. 

15.922.  "  Combination  electric  turn  switch  and  wall  plug."  C.  E.  Decc. 
.November   llth.     (Complete.) 

15,930.     "  Electric  cells."     C.    Ferv.      November   llth.      (Complete.) 

15,971.  "  Trolley  collectors  (or  overhead  Iramwav,  railway,  and  like- 
vehicles."     P.  \V.  Steele.     November  12th. 

15.978.  "  Electro-chemical  microphoies,  principally  for  use  in  connection 
with  wireless  telephony  and  telegraphy."  A.  F.  SvKES  &  S.  Ford.  November 
12th. 

15.985.  "  Electric  lamp  holders  for  vehicle  head  lamps,"  F.  E.  WlLSON, 
\V,  .'\.   Shepherd,   and    Powell  &  Hanmer,   Ltd.     November  12th. 

15.986.  "  Electrical  connections  for  use  in  the  electric  lighting  of  auto- 
mobiles." F,  E.  U'lLsos',  W,  A.  Shepherd,  and  Powell  &  Hanmer,  Ltd. 
November  12th. 

15,989.  "  Construction  of  terminal  for  electric  switches,  couplings,  and  the 
like."     G.    Markt.     November    12th.     (Complete.) 

16.017,  "  Combined  air  and  electric  triple  valves."  '.\'.  G,  C»HIO!i,  Novem- 
ber   12th,      (Complete.) 

16,044,  "  Electric  fly-traps,"  J.  S.»tinover.  November  13th,  (Convention 
date,   November  37th,  1914,    U.S.A.)     (Complete.) 

16,053.  "  .Automatic  protective  gear  ior  electrical  systems."  M.  RoSEN- 
BAUM   &   F.   A.    CoL-SE.      November    13th, 

16,057,     "  Venting    appliance    for    use    in     connection    with     accumulators    or 
secondary   batteries  using    wet  acid,"     A.    E.   \EV1LL.      November  13th. 
-   16,058.     "  Electric  meters."     H.  O.  Merrimas  Sc  T.   Speirs.     November  13th. 
(Complete.) 

16,060.  "  Telephone  systems."  Automatic  Telephone  MiNuriCTURiNC  Co., 
Ltd..   J*:   S.   R.   Smith.     'November  13lh. 


PUBLISHED    SPECIFICATIONS. 


1.814. 

10.04S.  Device  roR  isE  is  connection  with  Electric  Motors  directlv 
Cc'CPLED  with  Pl'mps,  Water  Sirens.  AND  THE  LIKE,  Signal  Ge«.  April  33rd. 
(.August   18th,  1913.     Addition    to  7.821/14.) 

10,562.      DOLBLE-POLE      ELECTRIC     RoIARV      CONVERTER,      ALSO     APPIICIBIE     AS     A 

DoLBLE  Ci  rrent  Generator  or  Motor.  J .  L.  la  Cour.  April  *9th.  Conven- 
tion  date    not   granted. 1 

11  837  Appakatls  for  Convertinc.  Direct  into  Alternating  Curhints,  and 
vice' VERSA.      E.  Falkenthal.     May  13th.  .  \ 

J6,K50.  Manufacture  of  Incandescent  Electric  Lamps.  H.  G.  Finch  (Lord 
Guernsey)  and  J.    F.   Poyntcr.       July   15th. 

20,009.'  Thermopiles  and  Thermo-electric  MtASURixt;  Apparatus,  H,  Haus- 
rath.       September    21st,  

21,143.  Electricallv-actuated  Tools.  W  .  J.  Meilersh-Jackson  (Common- 
wealth  Electric  Tool  Co.).  October   17th.  ,^      .       ™    . 

21.338.     ICLEPHONE  S«TEMS.      A.    B.  Smith.      October  21st.       (October  22nd, 

21  474.  Receiving  Arrangements  for  Wireless  Tklecraphv.  T.  W.  Strat- 
lord-Andrews  &  A.   Orling.      October  S4th. 

21,509.  Regulators  ior  Charging  Electric  Secokdarv  BATTiRiiiS.  b.  B. 
JacoKson.      October   26lh.      (December  3rd,  1913.) 

21 513  Electric  Starting  Svstems  roR  Iniernal-combistion  Encinis  por 
Automobiles.  E.  H.  Jacobson  St  C.  J.  GustafsoD.  October  a6ih.  (December 
3rd,  1913.) 

2L609,    X-RAv  Apparatus.      E.  E.   Grcvillc,      October  2.th.  .  „,    , 

21.761.  Electrical  Switches,  Midland  Electric  Manufacturing  Co.  &  «  .  L. 
Barber.      October  30lh.  _ ^      ,   „.     , 

31,978.  Electrical  Switches.  Midland  Electric  Manulaciurmg  Co.  &■  \\  ,  1.. 
Barber.       November  4lli.  .     .,  , 

23,039.  Coii^wiNDiNG  AND  SIMILAR  MACHINES,  G,  P.  rhompson  &  ML 
Magneto  Syndicate,   Ltd.      November   17th.  ,.,..„     ,   .    ...  ,       , 

23.485.  Secondary  Batteries  ok  Accumuutors.  J.  C.  A,  Word  &  Richard 
Pape,    Ltd.      December  3rd. 

24  419  Moulded  Compositions  for  Elbctrical  Insulation,  and  the  PRorifw 
op  making  the  same.  British  Thomson-Hou>ion  Co.  (General  Electric  1  o,, 
U.S.A.),     December  21n. 

X01B. 

378,  Electric  Cahi.k  Joint  Boxes  and  the  like.  A.  H,  R»illng  &  C.  C 
Ci.Trrard.     January   lllli.  j    ci     . 

900  DisTRiniTioN  FusEBOAKDS  roR  I'.lkctkhal  (  IB0U1T9,  Midland  tlrcn  i. 
Mnnu'tacturinH  Co.  «i  \V,  I..  MarlM-r.     January  UOth.  ,        ^      ,    «•     , 

noi.     Electrical  Switches,      Midland    Electric    MunuLwIurlng  Co.  «  w.   I 

3  51,1.  KLErTRic  Heating  Element.  Cable  Accensoiict  Co.  &  F.  H.  Reeve. 
Mntrh  4lh       (,\ddlti..n  to  M,S(»5,'13)  ,      ,-,     .  1     r-        ,r-   ,1 

;i  ,',70  lircTuir  Motor  Control  Svstems  Igranic  ulecirlc  Co.  (Cutln 
11  iiiiiiiM     M.nniil.u-liiiing    Co,).      March   5th, 

;,  :m,-.      iiicTKir  Uattehifj.,     II,  O,  C.  Thnl.  hrn.    April  9ih, 

i;"IT       Win.ll.vs   Tnr.  UAPIIV        C,    M,   Agner,     .\pril  Saih.     (June  8th,  1914  i 

7  341      MiAxs  pmh   Starting  Iiiutkic  Moti>iis,      O,   A.  Yarwood,     MR)   i4th. 

«'l7i  \  (p.M'K  liti-ritii  KttTiriEK  Svbtemn,  Brili.h  Writinghouw  Electric 
,„',i   M.m.I.elunnK f..       Jun,    2n,l       tlulv    llth     1»I4,) 

s.'."!)!       riiirM..M     iRANSMiTTFim       P.  1.  Hackell,     June  Snd, 
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THE  MAGNETIC  AND  ELECTRICAL 
PROPERTIES   OF   PURE   SILICON-IRON. 


Froii  the  point  of  view  of  the  electrical  engineer,  no  alloj 
of  iron  is  more  important  than  the  low-hysteresis  silicon 
steels,  the  remarkable  magnetic  properties  of  which  were 
discovered  by  Sir  Robert  lladfield  nearly  ;iO  years  ago. 
The  use  of  this  material  for  the  cores  of  transformers  has 
in  recent  years  increassd  by  leaps  and  bounds,  for  high 
permeability,  low  hysteresis,  and  high  electrical  resistance 
are  combined  in  the  i-b  to  4  per  cent,  alloys  (of  course, 
after  special  heat-treatment)  in  a  way  which  renders  them 
far  cuperior  to  any  other  known  material.  From  figures 
recently  available,  it  would  appear  that  not  far  short  of 
40,000  tons  a  year  of  this  low-hysteresis  material  are 
being  used  in  America  alone,  and  there  is  a  corresponding 
consumption  in  Europe.  In  a  paper  read  before  the 
Franklin  Institute  in  1910,  the  author,  Mr.  Martin  G. 
Lloyd,  estimated  that  there  was  then  expended  in  America, 
to  supply  core  losses  in  transformers  alone,  power  costing 
nearly  four  million  dollars  annually.  If  one  includes 
generators  and  motors,  the  figure  for  the  present  year  may 
be  anything  from  three  to  five  times  even  this  enormous 
sum.  It  is  evident,  therefore,  that  the  use  of  low- hysteresis, 
high-resistance  core  material  for  electrical  machinery  is  a 
matter  of  considerable  national  importance,  and  every 
improvement  in  existing  materials  must  be  eagerly  studied 
by  electrical  engineers  and  quickly  adopted  if  within  the 
range  of  practicability. 

In  the  current  issue  of  the  American  Institute  of 
Electrical  Engineers,  Mr.  T.  D.  Yensen  describes  the 
magnetic  and  electrical  tests  which  he  has  made  on  a  series 
of  pure  instead  of  commercial  silicon-iron  alloys — that  is 
to  say,  on  alloys  made  in  vacuo  from  pure  electrolytic  iron. 
The  iron  used  in  these  experiments  containtd  less  than 
O'Ol  per  cent,  carbon,  and  this  fact  is  of  peculiar  interest, 
for  it  has  been  thought  that  the  influence  which  silicon  has 
on  the  magnetic  properties  of  iron  is  to  be  ascribed,  not 
to  any  direct  action,  but  to  the  neutralising  effect  of  the 
silicon  upon  carbon.  It  is  evident  from  these  experimentg 
that  some  other  explanation  must  be  looked  for.  Micro- 
scopic examination  shows  that  while  a  small  part  of  the 
silicon  reduces  the  iron  oxide  present,  the  remainder  com- 
bines with  the  iron  in  solid  solution. 

Before  being  used,  the  electrolytic  iron  was  crushed  and 
thoroughly  cleaned,  and  melted  with  the  alloying  element 
in  a  fused  magnesite  crucible  in  an  Arsem  electrical  vacuum 
furnace  working  at  a  pressure  of  about  0"5  mm.  of  mercury. 
Thj  ingots  were  forged  into  rods  about  \  in.  by  20  in.,  and 
from  these  rods  14-in,  test  pieces  were  prepared  for  the 
magnetic  and  electrical  tests,  and  ii-in.  lengths  for  the 
mechanical  tests  ;  tests  being  made  on  the  specimens  (I) 
as  forged,  (2)  after  annealing  in  vacuo  at  900°  C.  and 
cooling  at  30°  per  hour,  (H)  after  annealing  at  1,100'  C. 
and  cooling  at  the  same  rate. 
[705]  I) 
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The  addition  of  silicon  increases  the  elastic  limit  and 
ultimate  strength  of  pure  iron  in  direct  proportion  to  the 
amount  added,  reachin<;  a  maximum  at  about  I.")  per  cent., 
where  the  yield  point  of  the  forged  alloy  is  about  '.M.OOO 
and  the  ultimate  strength  10."i,000  lb.  per  sq.  in.,  some 
S,000  lb.  per  sq.  in.  higher  than  the  values  for  iron-silicon 
alloys  containing  carbon.  Annealing  has  the  effect  of 
diminishing  the  mechanical  strength  of  these  alloys. 

As  first  shown  by  Iladfield  in  the  case  of  commercial 
steels,  the  addition  of  silicon  to  pure  iron  considerably  in- 
creases its  specific  resistance,  by  an  amount  approximately 
proportional  to  the  silicon  content.  The  specific  resistance 
of  the  4-5  per  cent,  alloy  is  about  58  microhms  at  20  C. 
That  of  the  3-i  per  cent,  alloy  is  48'5  microhms  ;  while  the 
corresponding  figure  for  commercial  silicon  steel  is  51  _' 
microhms. 

It  is  with  regard  to  magnetic  properties  that  these  alloys 
show  the  most  remarkable  qualities.  The  induction  curves 
(H  —  b)  show  two  distinct  maxima,  one  for  a  silicon  con- 
tent of  015  per  cent,  and  the  other  at  3'4  per  cent.  The 
former  is  no  doubt  the  point  at  which  the  iron  reaches  its 
maximum  purity  on  account  of  the  neutralising  effect  of  the 
silicon  on  the  small  amount  of  impurities— carbon  and 
oxide — present.  Mr.  Yensen  is  of  opinion  that  the  second 
maximum  may  be  due  directly  to  the  action  of  the  silicon, 
as  Gumlich  has  shown  in  the  case  of  iron-cobalt  alloys, 
although  there  is  some  evidence  against  this ;  but  the  whole 
subject  needs  further  investigation.  Silicon,  of  course,  is 
very  closely  akin  to  carbon  chemically,  and  the  silicon- 
iron  combination  deserves  to  be  studied  with  the  same 
thoroughness  as  the  carbon-iron  alloys.  The  complete 
phase  diagram  needs  to  be  worked  out— an  admirable  re- 
search for  some  capable  research  student. 

But  to  return  to  the  3'4  per  cent,  silicon  alloys.  The 
astonishingly  high  values  obtained  for  the  permeability  are 
without  precedent  in  the  annals  of  the  magnetic  properties 
of  iron  and  iron  alloys,  the  maxima  rising  to  the  extra- 
ordinary figure  of  over  00,000  in  the  case  of  the  0'15  and 
the  3-4  alloys  annealed  at  1,100'  C.  Mr.  Yensen  himself 
last  year  found  a  value  of  19,000  for  pure  vacuum  iron, 
while  (iumlich  and  Goerens  in  1912  made  silicon  alloys 
which  had  a  maximum  permeability  of  11,000  for  the  0'4  per 
cent,  alloy,  and  9,400  for  the  4  per  cent,  alloy.  The  com- 
parison with  ordinary  commercial  silicon  steel  is,  of  course, 
even  more  striking,  for  the  maximum  value  in  the  case  of 
the  latter  is  some  3,000,  or  one-twentieth  of  that  for  the 
pure  alloys,  while  the  hysteresis  loss  is  as  10  to  1,  and  the 
maximum  value  of  b  as  3  to  1  in  favour  of  the  vacuum 
alloy.  Even  for  the  maximum  value  b  =  15,000  the 
permeability  of  the  pure  alloy  is  twice  that  of  the  commercial 
steel,  while  the  specific  resistance  is  only  just  a  little  higher, 
namely,  as  51  is  to  4S  in  the  case  of  the  latter. 

The  new  alloys  will  ■doubtless  be  prepared  by  other  in- 
vestigators and  their  properties  re-examined,  but  Mr. 
Yensen  appears  to  have  talcen  every  precaution  in  his  tests, 
and  there  seems  no  reason  to  doubt  that  he  has  put  the 
coping  stone  on  the  pioneer  work  of  iladfield  bv  giving  the 
electrical  engineer  two  new  most  valuable  iron  alloys,  one 
low  in  silicon  content,  not  very  strong  but  extremely  ductile, 
of  high  permeability,  low  hysteresis  and  low  electrical  re- 
sistance, and  another  and  more  important  alloy  fairly  high 
in  .silicon-content,  very  strong,  model iitely  tough,  of  extra- 
ordinarily high  permeability  and  low  hysteresis,  and  of  high 
electrical  resistance.  Possibly  the  cost  of  manufacture  may 
turnout  to  be  so  high  as  to  be  prohibitive,  but,  in  spite  of 
the  fact  that  the  raw  material  must  be  prepared  electro- 
lytically  and  the  alloy  melted  in  an  electric  vacuum  furnace, 
there  is  no  obvious  lenson  why  this  should  be  so,  provided 
the  material  is  made  on  a  sulliciently  large  scale.  This  at 
least  is  a  possibility  which  merits  the  most  serious  considera- 
tion on  the  part  of  the  makers  of  clectric^il  machinery  and 
of  the  raw  material  indispensable  for  their  ellicient  working. 


Lead. 


Therk  has  been  a  marked  advance  in 
the  price  of  lead  during  the  past  few 
weeks,  an  advance  which  has  taken  everybody  completely 
by  surprise,  and  under  the  influence  of  which  prices  were 
driven  to  i;28  for  near  delivery,  while  it  is  expected  that  a 
still  higher  range  of  prices  will  be  established  before  the 
war  comes  to  an  end.  There  is  no  doubt  that  the  upward 
movement  is  based  entirely  upon  war  consumption  and  war 
conditions.  With  statistics  of  production  practically  un- 
obtainable, and  with  the  curtain  rung  down  upon  consump- 
tion in  all  markets,  the  student  of  price  movements  is 
practically  thrown  upon  guesswork  in  arriving  at  his  deduc- 
tions. All  sjrts  of  unexpected  chfficulties  have  conspired 
to  stiffen  up  the  market.  Shipments  from  abroad  have 
been  restricted  in  many  directions,  and  have  sometimes  been 
held  up  altogether,  while  when  vessels  do  come  to  hand,  the 
utmost  difficulties  and  delays  are  experienced  in  getting 
them  discharged.  There  has  been  extraordinary  activity  in 
connection  with  the  supply  of  Russian  requirements,  and 
large  quantities  of  lead  have  been  purchased  for  Archangel, 
while  some  shipments  are  also  intended  to  be  made  from  * 
here  to  Vladivostock.  It  had  been  feared  that  navigation  ij 
to  Archangel  would  have  ceased  ere  this,  but  a  number  of 
ice-breakers  are  at  work,  and  there  seems  a  reasonable 
chance  of  the  waterway  being  kept  in  a  navigable  condition 
for  some  time  yet.  At  any  rate,  one  steamer  left  here  last 
week,  and  there  is  a  boat  loading  this  week  at  Liverpool  for 
this  port.  The  arrivals  of  Broken  Hill  soft  lead  are  much 
below  expectations,  the  reason  being  that  large  quantities 
are  being  shipped  direct  to  Japan  in  order  to  supply  the 
works  engaged  there  upon  turning  out  munitions  for  Russia, 
There  is  no  doubt  that  this  factor  is  playing  a  part  here  in 
the  maintaining  of  a  high  level  of  prices.  Spanish  exports 
have  been  irregular  this  year,  and  some  very  small  monthly 
totals  hav>e  been  returned.  The  English  refiners  complain 
loudly  of  the  difficulties  they  are  experiencing  in  connection 
with  the  labour  supply,  having  large  quantities  of  silver-lead 
available  for  treatment,  but  not  having  the  men  to  deal 
with  the  stuff.  Consequently,  furnaces  are  idle,  and  the 
output  of  pig-lead  is  reduced.  All  things  tend  to  set  up 
conditions  of  stringency.  Lead  is  scarce,  and  Russian  con- 
sumption is  on  such  a  scale  as  to  preclude  the  probability 
of  there  being  any  surplus  metal  available. 


The  annual  conference  of  the  Associa- 
Italian         zione  Elettrotecnica  Italiana  was  held  at 

iiiDg  ne    .        Leghorn  in  the  second  week  of  November, 
and  tlie  =?       ,  .,  ,    ,. 

German  Voke.  oilier  the  presidency  of  Signer  Semenza, 
of  Milan,  and  in  the  presence  of  those 
whose  names  are  well  known  both  in  Italian  science  and  in 
electrical  manufacturing  in  that  country,  .\ccording  to  a 
brief  report  of  the  proceedings  which  has  come  to  hand, 
the  most  important  i|uestion  before  the  conference 
related  to  the  nationalisation  of  the  electricaJ  industry,  in 
regard  to  which  much  has  been  accomplished  through 
the  statistical  documentation  of  the  electricity  woiks  in 
Italy,  the  cataloguing  of  makers  of  electrical  anil  accessory 
plant,  1111(1  the  study  of  Customs  tariffs  with  respect  to  the 
development  and  protection  of  national  industry,  the  results 
showing  facts  of  great  promise.  The  conference  also  dis- 
cussed the  problems  of  foreign  patents,  the  formation  of 
Italian  syndicates  if  constructors  of  electrical  machinery 
and  plant,  and  measures  for  the  promotion  of  the  finan- 
ciul  organisation  of  the  industry.  The  tiiuil  conclusion, 
which  confirms  what  we  have  recently  set  forth  in  this 
journal  in  regard  to  Italian  electrical  engineering  firms,  was 
the  expression  of  great  confidence  in  the  promise  of  the 
industry  securing  emancipation  from  the  Teutonic  yoke 
( remancipazione  dell'  industria  elottrica  Italiann  dal  giogo 
Tcutonico).  The  Italians,  it  is  evident,  moan  business  in 
trade  as  well  as  in  war,  as  the  conference  unanimously 
selected  Trieste  (Austria)  as  the  locality  for  the  next 
congreei". 
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TO    ORGANISE     BRITISH     ENGINEERING 
INDUSTRY. 


Maxv  an  importanti, movement  has  had  its  origin  in  a  club 
room.  Last  week  we  referred  to  an  interesting  scheme  for 
the  reorganisation  of  the  electrical  industry  which  was 
advocated  in  a  Birmingham  club  meeting.  To-day  we 
give  some  particulars  of  another  and  even  more  ambitions 
[:  <!lub  proposal  which  has  been  under  consideration  at  Man- 
'  Chester  for  twelve  months.  Its  very  worthy  object  is  the 
organising  of  the  British  engineering  industry,  which 
naturally  embraces  the  electrical  as  one  section  of  the 
whole.  It  is  interesting  to  note  that  each  of  these  pro- 
posals wishes  td  absorb  the  existing  organisations  in  its 
field,  avoiding  waste  of  effort  in  some  directions  and  add- 
ing to  their  operations  in  others  makirg  for  strength  and 
influence. 

The  meeting  of  the  Engineers'  Club  which  was  held  at 
Manchester  on  Friday,  November  10th,  was  attended  liy 
1  .">0  members,  and  it  retolved  to  take  immediate  steps  along 
the  lints  recommended  by  its  Special  Committee.  It  formed 
itself  into  a  council  which  met  on  the  following  Jlonday, 
,65  members  being  then  present.  Several  offers  of  subscrip- 
tions towards  the  initial  expenses  were  made.  A  provisional 
committee  was  appointed  to  act  for  six  months,  Jlr.  H.  W. 
Brady,  being  elected  hon.  sec.  prn  tern.,  Mr.  H.  T.  Wilkinson, 
who  had  acted  in  that  capacity  to  the  Special  Committee, 
being  unable  to  carry  on  the  duties.  The  provisional  com- 
mittee wdl  doubtless  have  to  report  in  due  course  regarding 
what  measures  shall  be  taken  to  carry  the  recommendations 
into  effect.  Manchester  is,  of  course,  a  very  important  en- 
gineering centre,  and  as  its  works  are,  for  obvious  reasons, 
exceedingly  busy  just  now,  the  large  attendance  at  both 
meetings  shows  how  keen  is  the  interest  taken  in  the  matter. 
If  the  whole-hearted  support  of  the  indust ly  and  adequate 
financial  backing  can  be  secured  the  Manchester  Engineers' 
Club  considers  that  the  success  of  its  proposed  organisation 
is  assured.  And  it  considers  that  that  support  and 
backing  will  be  forthcoming  if  every  British  engineer 
approaches  the  matter  in  a  spirit  of  pure  patriotism. 
Therefore,  given  patriotism,  the  object  which  has  been  the 
occasion  of  such  deep  thought  on  the  part  of  the  committee 
will  be  reached.  AVe  suppose,  therefore,  if  the  scheme 
does  not  succeed  we  shall  have  to  ascribe  the  failure  to  lack 
of  patriotism.  Possibly  some  of  us  would  have  preferred 
that  the  proposal  should  not  be  introduced  in  this  manner. 
It  may  happen  that  there  are  other  schemes  in  preparation 
which  also  lay  claim  to  our  patriotic  support,  and  in  such  a 
case  patriotism  may  have  to  discriminate  between  them. 
As  a  matter  of  fact  there  are  several  projects  before  us  at 
the  moment  aiming  at  the  more  efficient  organisation 
of  our  industries,  and  already  several  associations 
are  more  or  less  actively  engaged.  Each  of  them 
is  working,  or  is  designed  to  operate,  in  its  own  particular 
way,  and  recognise?,  along  with  the  Manchester  Club 
Committee,  "that  the  British  engineering  industry  must 
organise  without  delay  to  take  advantage  of  present  oppor- 
tunities and  to  meet  the  conditions  which  ^ill  follow  the 
termination  of  the  war."  But  none  of  them  is  as  strongly 
supported  as  it  would  wish  to  be.  Unfoitunately,  associa- 
tions such  as  we  have  in  mind  are  in  danger  of  overlapping, 
and  by  their  multiplication  much  wasted  effort,  and 
peibaps  some  annoyance,  may  be  occasioned.  If  the 
Manchester  idea  of  "  some  voluntary  organisation  of  a 
whole  industry  " — taking  the  form  of  an  Association  "  on  a 
non-trading  and  non-interference-with-prices  basis" — could 
lie  carried  into  effect,  bringing  all  existing  organisations 
together  in  one  great  national  association,  the  idea  in 
theory,  at  any  rate,  would  be  admirable.  How  it  would 
work  out  in  practice  is  quite  another  matter.  The  British 
independent  spirit  is  still  very  strong  and  it  will  so  continue 
after  the  war,  among  associations  as  well  as  among  indi- 
viduals. It  is  not  intended  to  banish  that  independent 
spirit,  but  to  so  organise  it  that  it  shall  not  have  destructive 
effects  within  the  industry.     , 

We  agree  that  the  multiplication  of  such  organisations  is 
undesirable,  and  the  Club  seems  to  entertain  some  idea  that 
an  existing  association  might  so  modify  its  constitution  and 
extend  its  operations  as  to  include  the  objects  of  the  present 


scheme.  It  is  felt  that  it  would  be  better  to  adopt  that 
course,  if  possible,  rather  than  to  establish  a  new  Association. 
We  remember  that  one  of  the  Associations  has  already 
through  the  lips  of  its  secretary  expressed  its  conviction  in 
favour  of  a  I'ederalion  of  all  such  Associations.  We 
remember  also  that  some  existing  organisations  are  con- 
sidered to  have  succeeded  or  failed,  whichever  way  we 
please  to  regard  it,  by  reason  of  price-regulation  efforts. 
Is  modification  of  constitution  intended  to  imply  alterations 
in  this  respect  ? 

The  prefatory  note  of  the  green  pamphlet  that  lies  before 
us  seems  to  express  the  view  that  (ierman  and  Austrian 
foreign  trade  is  waiting  to. fall  into  the  British  lap  if  only 
we  can  build  up  an  organisation  "  that  embodies  a  broader 
and  loftier  view  of  the  responsibilities,  the  opportunities,  and 
the  powers  of  our  engineering  industry."  Well,  that  may 
be  the  case— it  all  depends  upon  what  our  word  "  organisa- 
tion "  means,  how  long  it  takes  to  get  the  said  organisation 
to  work,  whether  it  is  able  to  secure  "  co-operation  between 
competing  firms,"  and  so  forth.  Trusts  or  combines  "  that 
enforce  uniformity  and  stifle  individual  initiative  "  are  not 
advocated,  but  in  place  thereof  there  is  suggested  a  huge 
voluntary  organisation  of  the  whole  industry  "  based  upon 
a  recognition  of  the  interests  common  to  competing  firms 
and  common  also  to  employer  and  employed."  By  such 
voluntary  organisation  and  co-operation  "  a  great  deal  can 
be  done"  to  improve  manufacturing  processes,  to  develop 
foreign  trade,  and  to  secure  for  employes  better  conditions 
of  work  and  a  larger  share  of  the  fruits  of  their  labours." 

It  is  proposed  that  the  new  Association  should  aim  at  the 
inclusion  of  every  British  manufacturing  concern  in  every 
branch  of  engineering,  and,  reckoning  the  capital  of  these 
concerns  at  300  millions  sterling,  it  would  have  an  income 
of  t' 300,000  annually.  With  such  an  income,  "adequate 
financial  backing,""  and  "  an  efficient  and  energetic  manage- 
ment," what  would  lie  beyond  its  powers  of  achievement '; 
It  would  still  require  that  "  whole-hearted  support  of  the 
industry."  It  will  be  agreed  that  the  constitution  of  the 
Association  would  require  careful  framing.  It  is  proposed 
to  restrict  membership  to  approved  British  engineering  firms, 
though  it  says  that  it  "  aims ""  to  get  them  all,  and  it 
considers  that  "  a  large  majority,  say  three-fourths,  of  the 
beneficial  owners  of  every  company  or  firm  seeking  to 
become  a  member  should  be  I'.ritish  subjects."  But  much 
appears  to  depend  upon  that  "  efficient  and  energetic 
management,""  that  "  thoroughly  competent  business  man  of 
unimpeachable  integrity." 

Having  in  the  foregoing  summarised  in  our  own  way  the 
preamble  and  the  conclusion,  we  may  detail  the  work  that 
it  is  intended  to  do  through  the  medium  of  departments 
and  standing  committees. 

The  General  Purposes' Commiltee  will  endeavour  to  secure 
improved  conditions  and  freights  from  railway,  canal  and 
shipping  authorities  ;  and  by  arbitration  "  or  otherwise  " 
it  will  settle  disputes  between  its  members,  for  it  is  recog- 
nised that  even  in  an  organised  industry  there  will  be 
differences  arising. 

The  IiiteUigeiue  Commit  lee  will  control  the  Association 
representatives,  will  collect,  analyse,  and  distribute  technical 
and  commercial  information  among  members  :  it  will 
analyse  Consular  reports,  technical  and  commercial  papers, 
and  "  other  published  matter,"  and  circulate  the  result.  It 
will  receive  "specific  inquiries  fcr  business"  and  forward 
them  to  "  firms  indicated  if  earmarked,"  or  to  all  members 
if  not  so  earmarked.  It  will  arrange  conferences  of 
members,  and  discuss  general  policy  and  joint  action  in 
connection  with  prospective  business.  It  will  send  investi- 
gating engineering  commissions  to  various  parts  of  the 
world  and  will  appoint  individuals  to  report  on  particular 
fields,  industries,  or  specific  cases.  It  will  give  introduc- 
tions, recommend  agents,  and  make  confidential  inquiries 
regarding  the  standing  of  firms. 

The  Prodihiion  Commillee  will  first  "promote  a  better 
feeling  between  manufacturers,  to  the  mutual  good,"  and, 
having  done  that,  will  raise  the  standard  of  manufacturing 
methods  and  organisation  :  it  will  stimulate  maiiufacturers  to 
adopt  a  progressive  and  enterprising  commercial,  technical, 
and  manufacturing  policy  ;  it  will  induce  members  to  experi- 
ment continuously,  both  on  their  own  account  and  in 
co-operation  with  other  firms  or  institutions,  with  a  view  to 
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placing  new  or  improved  productions  on  the  market.  It 
will  encourage  its  members  to  study  customers'  requirements 
more  keenly  and  to  try  to  satisfy  them,  to  issue  comprehensive 
catalogues,  to  send  abroad  qualified  representatives,  and  to 
fulfil  jtromises  of  delivery  !  Finally,  it  will  recommend 
members  to  consider  the  advisability  of  marking  their 
goods  "  British  made." 

The  Inventwns  and  Patents  Committee  will  make  recom- 
mendations to  the  Parliamentary  Committee  respecting  the 
law  relating  to  Patents,  Designs  and  Trade  Marks. 

Tlie  PubUciti/  Committee  will  circulate  the  information 
collected  by  the  Intelligence  Department ;  it  will  dis- 
tribute at  home  and  abroad  printed  information  relating  to 
British  engineering  industry  for  the  purpose  of  increasing 
the  demand  for  British  products.  It  will  organise  schemes 
for  advertising  by  means  of  exhibitions,  showrooms,  and 
otherwise,  at  home  and  abroad.  It  will  translate  and 
adapt  members"  catalogues  for  the  foreign  markets,  using 
the  language  and  units  of  those  markets  and  giving  full 
prices,  code-words  and  data  ;  this  will  be  done  by  native 
engineers  so  as  to  secure  technical  accuracy  and  adequacy  of 
description. 

The  Finatue  Committee  will  eee  that  the  Association 
stands  upon  a  sound  financial  basis,  but  it  will  also,  we 
suppose  incidentally,  arrange  for  the  better  financing  of 
industry,  both  for  manufacturing  and  for  home  and  foreign 
contracts. 

There  will  also  be  an  Education  and  Research  Co/iimitter 
which  will  do  a  great  deal  of  useful  work  and  will  encourage 
research,  and  lastly,  a  Parliamentary  ( 'ommittee.  To  this 
last  will  fall  the  difficult  task  of  inducing  the  Govern- 
ment to  take  an  active  interest  in  trade  in  general,  and 
engineering  in  particular,  persuading  it  to  create  a  Ministry 
of  Industry  and  Commerce,  whose  departments  will  take 
over  the  purely  commercial  matters  now  handled  by  the 
Board  of  Trade.  It  will  induce  the  Government  to  re- 
organise the  Consular  service  and  make  it  more  useful ;  to 
appoint  the  right  men  as  commercial  attaches,  engineers  as 
advisers  of  national  representatives  abroad ;  to  appoint 
natural-born  British  subjects  as  Consular  officers  wherever 
possible,  and  to  secure  that  the  service  shall  be  a  epscial 
medium  for  the  furtheraice  of  British  commercial  interests. 
This  coniinittee  will  also  advise  the  Government  on 
engineering  matters  "  when  called  upon  to  do  so,"  and  it 
will  deal  with  recommendations  from  the  Inventions  and 
Patents  Committee  and  take  action  thereon  when  necessary 
or  advisable. 

Now,  there  is  so  much  in  the  foregoing  programme  that 
we  have  advocated  at  different  times  that  we  give  the  Com- 
mittee unstinted  praise  for  the  exhaustive  nature  of  its 
study  of  the  position.  It  began  its  deliberations  last  winter 
with  a  series  of  debates,  at  the  first  of  which  it  was  decided 
that  it  was  essential  that  the  engineer  put  his  house  in  order. 
Prolonged  study  has  shown  how  vast  a  work  lies  awaiting 
the  organisation  which  takes  that  task  in  hand.  It  is  not 
only  the  engineer's  own  house  that  requires  putting  in  order 
— that  should  be  its  foremost  concern  ;  and  if  it  succeeds 
in  such  a  connection  and  induces  every  firm  to  come  under 
its  Association  roof  and  "  co-oparate  with  its  competitors  " 
"without  interference  with  prices"  it  maybe  strong  enough 
to  move  mountains — even  Parliament. 


AN      UNDERGROUND     TELEGRAPH     CABLE 
INSTALLATION     IN     PUEBLA,     MEXICO. 


Bv  WILLIAM  B.  HALE. 


Pi;eiiim,  a  city  founded  by  the  Spaniards  in  1532,  with  a 
population  about  100,00(»,  has  shown  few  signs  of  progress 
nntil  recent  years,  when  many  civic  improvements  have  been 
carried  into  efTect.  Modern  water  supply  and  drainage 
systems  have  been  installed,  asplialb  pavements  and  cement 
sidewalks  have  been  laid,  and  the  principal  streets  are  curb 
lighted  by  tungsten  clusters  on  ornamentiil  cast-iron  pillars. 
Underground  cables  have  been  laid  by  the  electric  light  and 
telephone  companies,  and  the  network  of  overhead  wires 
which  formerly  disfigured  the  city  has  been  removed. 


The  lines  of  the  Federal  Telegraphs  had  entered  the  city 
through  an  old  21 -conductor,  lead-covered  cable,  un- 
armoured,  which  was  in  bad  condition.  Open  wire  lines,  or 
an  aerial  cable,  could  have  been  substituted  for  the  damaged 
cable,  but  the  Mexican  Government  decided  to  ensure  un- 
interrupted telegraphic  communication  by  laying  a  high- 
grade  armoured  cable  in  Puebla.  The  writer  was  commis- 
sioned by  the  Director  of  Telegraphs,  Camilo  A.  (ionzalez, 
a  very  able  and  progressive  official,  to  undertake  the 
installation  of  this  cable,  which  was  supplied  by  Messrs. 
W.  T.  Henley's  Telegraph  Works  Co.,  Ltd.,  of  London,  and 
conformed  to  the  following  specifications  : — 50  conductors 


Fig.  1. — Fedebal  Telegraph  Building,  iilt.AKiu. 

of  1-6  mm.  diameter  (Xo.  14  B  and  S.  gauge)  copper  wire, 
insulated  to  a  thickness  of  I'G  mm.  paper  with  nine  wrap- 
pings ;  saturated  core  ;  lead-sheath  4  mm.  thick  ;  tarred 
jute  serving  ;  double  steel-tape  armour,  and  outer  covering 
of  jute  over  all.  Th?  outside  diameter  of  the  cable  was 
ih  in.  ((;-3  cm.),  and  its  weight  was  7^  lb.  per  ft.  (11-2  kg. 
per  metre). 

The  old  cable  had  been  put  down  seven  years  before  in  a 
duct  extending  under  the  sidewalks  from  the  telegraph 
office  (fig.  1)  to  a  cable  house  on  the  outskirts  of  the  city 
— a  distance  of  nearly  one  mile.     At  that  time  the  side- 


Fio.  2.— Cable  Drum  Mounted  on  .Iaoks. 

walks  consisted  of  blocks  of  stone  laid  on  the  ground,  and 
it  was  an  easy  task  to  raise  these  hUx'ks,  dig  a  trench  from 
office  to  cable  house,  place  in  it  semi-cylindrical  tiles,  lay 
the  cable  in  this  open  duct,  cover  with  Hat  tiles  set  in 
mortar,  and  lill  np  the  trench.  Sinc<>  then,  however,  the 
stone  pavements  ha<l  given  place  to  cement  sidewalks  and 
asphalted  streele,  and  the   writer  was  confronted   by   the 
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alternative  of  opening  up  the  conduit  at  a  heavy  cost,  or  of 
employing  the  drawing-in  system.  It  was  decided  to  adopt 
the  latter  method.  Pits  were,  therefore,  built  at  all  street 
intersections  to  facilitate  the  work  of  installing  the  new 
cable.  These  pits  are  of  brick,  covered  on  the  inside  with 
a  layer  of  cement.  They  are  square,  and  ha\e  the  follow- 
ing inside  dimensions  :— 34  in.  x  34  in.  (8C  cm.  x  8G  cm.), 
and  49  in.  (1-25  m.)  deep.  The  cast-iron  pit  frames 
are  39  in.  (1  m.)  square  ;  and  the  iron  covers,  33  in.  x 
21  in.  (84  cm.  x  53  cm.),  were  cast  with  hollow  tops, 
which  were  filled  in  with  cement  to  match  the  sidewalks. 
The  laying  of  an  armoured  cable  in  a  conduit  is,  of  course, 
an  unusual  procedure  ;  but,  in  this  case,  the  ducts  lacked 
the  strength  necessary  to  afford  protection  to  an  unarmoured 
cable,  as  shown  by  the  fact  that  the  old  cable  had  been  cut 
in  many  places  by  picks  in  the  hands  of  the  labourers  who 
made  the  excivations  for  the  water  and  drainage  pipes. 

As  soon  as  the  pits  were  finished,  a  small  aerial  cable 
\va3  made  by  binding  together  eight  No.  18  B.  &  S.  gauge 
rubber-covered  wires  with  insulating  tape,  and  it  was  strung 
on  [the  electric  light  company's  iron  poles  from  the  tele- 
graph office  to  the  cable  house.  On  account  of  its  light- 
ness, no  messenger  wire  was  needed  to  support  this 
improvised  cable,  and  it  was  rapidly  strung  by  simply 
tieing  it  to  the  poles  with  pieces  of  Xo.  14  weather- 
proof wire.  Temporary  quadruplex  communication  was 
then  established  through  the  overhead  cable,  and  the  work 
of  pulling  oat  the  old  underground  cable  was  begun.  It 
was  cut  in  all  the  pits,  and  drawn  out  in  sections.  To  avoid 
the  labour  of  rodding  the  ducts  for  the  introduction  of  the 


The  lead  sleeve  previously  put  on  the  end  of  one  of 
the  lengths  of  cable  was  then  slid  into  place,  and  wiped 
solder  joints  were  made  at  its  extremities.  Finally,  the 
completed  joint  was  enclosed  in  a  i-ast-iron  joint  box,  which 
was  filled  with  hot  insulating  compound. 

Tests  of  the  completed  cable,  1,330  ft.  ( 1,320  metres) 
in  length,  gave  the  following  results,  the  values  noted  being 
the  means  of  measurements  on  the  50  wires  : — Conductor 
resistance,  11"16  ohms  at  about  15°  C.  =  13'(;  ohms  per 
mile  (8-4(i  ohms  per  km.).  Electrostatic  capacity, 
009  microfarad  =  0  11  microfarad  per  mile  (0"06H 
microfarad  per  km.).  The  insulation  resistance  of  the 
cable  was  considerably  in  excess  of  500  megohms  per  mile, 
but  the  sensibility  of  the  galvanometer  employed  in  the  test 
did  not  permit  of  a  more  exact  measurement.  The  differences 
between  the  maximum  and  the  minimum  values  obtained 
in  the  tests  of  conductor  resistance  and  electrostatic  capacity 
of  the  50  wires  of  the  cable  were  small,  and  this  uniformity 
was  due  to  the  cire  with  which  the  joints  were  mide. 

Upon  the  completion  of  the  tests,  the  cable  was  put  into 
service  by  connecting  the  office  end  to  its  switchboard  and 
joining  the  other  end  to  the  telegraph  lines  in  the  cable 
house,  shown  in  fig.  4.  A  pothead  splice  was  made  on  the 
cable  in  this  house,  using  for  the  purpose  pieces  of  No.  14 
P..  &  S.  gauge  rubber-covered  and  braided  copper  wire,  the 
ends  of  which  were  connected  to  a  terminal  board  fitted 
with  suitable  fuses  and  lightning  arresters. 

The  cable  house  is  situated  north  of  the  city,  at  the  foot 
of  the  hill  on  which  stands  picturesque  Fort  Loreto.  This 
ancient  strongheld  was  the  scene  of  a  famous  battle,  when, 
on  May  5th,  1862,  the  Mexicans,  under  General  Zaragoza, 


Fig.  3. — Drawing  Cable  into  DncT. 


FiQ.  4. — Cable  House. 


steel  hoisting  rope  which  was  used  to  install  the  new  cable, 
a  length  of  No.  8  B.W.G.  galvanised  iron  wire  was  fastened 
to  an  end  of  each  section  of  the  old  cable,  and  was  drawn 
into  the  duct  as  the  old  cable  was  pulled  out. 

The  installation  of  the  new  cable  was  carried  out  in  the 
usual  manner.  Each  drum,  mounted  on  jacks,  was  placed 
by  one  of  the  pits  corresponding  to  its  section  of  conduit,  a 
cable  grip  was  attached,  and  the  steel  rope  previously  intro- 
duced into  the  duct  was  fastened  to  the  grip,  a  swivel  being 
inserted  between  the  two.  A  cable  winch  was  then 
mounted  at  the  next  pit,  and,  with  two  Mexican  peons  at 
each  handle,  the  cable  was  pulled  in.  The  drawing-in  pro- 
'  cess,  shown  in  figs.  2  and  3,  occupied  considerable  time,  the 
winch  being  too  small  for  a  cable  of  that  weight.  Much 
difficulty  attended  the  laying  of  the  last  section  of  cable. 
The  duct  in  this  section  contained  a  number  of  curves,  and 
their  resistance  to  the  passage  of  the  cable  increased  the 
tension  to  such  an  extent,  that  the  winch  was  unable  to 
move  the  cable.  It  was  therefore  necessary  to  open  up  the 
420  ft.  (128  m.)  of  conduit  between  the  last  pit  and  the 
cable  house. 

The  j  ointbg  of  the  cable  was  done  in  the  pits.  Tinned 
copper  sleeves  were  used  to  connect  the  wires,  and  every 
connection  was  carefully  soldered  and  covered  with  a  3-in. 
(70  cm. )  paper  tube.  The  completed  splice  was  thoroughly 
dried  out  by  placing  a  lighted  charcoal  brazier  on  the  bottom 
of  the  pit  and  covering  the  pit  for  about  half-an-hour.  The 
joi  t  was  then  given  two  wraps  of  2-in.  (5'1  cm.)  compound 
tape,  and  over  this  two  wraps  of  i-in.  (1;!  mm  )  saturated 
piper   tape,   kept  in    place  by  binding  wich  linen  thread. 


repulsed  the  attack  of  the  French  army  of  invasion.  And 
to-day,  the  tower  of  the  modern  waterworks  reservoir  rising 
beside  the  battle-scarred  walls  of  the  old  fortress,  and  the 
cable  house  not  far  away,  offer  silent  but  eloquent  testimony 
to  the  era  of  progress  into  which  the  Republic  of  Mexico 
had  entered  before  the  outbreak  of  the  present  deplorable 
revolutionary  disturbances. 


Ittunicipal  Electrical  Tiiidiiig'    in   Australia.— The 

Council  of  the  Sydney  Cbamber  of  Commerce  hss  adopted  a 
recommendation  of  its  Electrical  Engineering  Sectional  Com- 
mittee, deprecating  the  tendency  of  governing  bodies  to  enter  into 
comp3tition  with  ratepayers  and  citizens  in  trading  undertakings. 
The  attention  of  ths  Chamber  was  drawn  to  the  matter  by  the 
Electrical  Employers'  Association  of  Njw  South  Wales.  The 
activity  among  municipalities  in  applying  for  power  to  carry  out 
installation  work  on  consumers'  premises  and  the  sale  of  fittings 
and  appiratuB,  ka.,  called  forth  the  protest,  and  the  Electrical 
Employers'  A'sooiation  is  to  receive  support  from  the  Chamber  ia 
any  reasonable  efforts  that  it  may  make  to  deal  with  the  matter. 

An  Edison  Celeliration. — The  opportunity  afforded  by 
the  San  Francisco  Exposition  has  been  taken  to  apatheosise  "  the 
greatest  living  American — Thomas  Alva  Edison.  "  He  was  "greeted 
first  of  all  by  50,000  souls  on  his  arrival,  then  by  over  90,000  on 
E  iiaon  Day,  then  by  75,000  school  children,"  and  was  frtfd  by  the 
city  administration  and  his  old  friends  of  the  telegraph.  On  the 
latter  occasion  the  speeches  and  toasts  were  all  ticked  out  by 
sounders,  not  a  word  being  sp  kan  until,  at  Mr.  Edison's  request, 
Mr.  S.kmael  lasall  midean  oral  reapjnse  on  his  behalf. — T.  and  1. 
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ELECTRICAL    ACCIDENTS     IN    MINES. 


DfKiNG  the  year  1914  tliere  weit-  in  the  mines  of 
LJieat  Britain  47  accidents  reported  to  II. M.  Inspec- 
tors of  Mines,  eight  of  wliich  were  fatal.  Four  of 
the  fatal  accidents  occurred  below  ground  and  four 
on  the  surface,  while  of  the  non-fatal  accidents  19 
were  below  ground  and  20  on  the  surface. 

In  the  Scotland  Division  there  Avas  one  fatal  and 
three  non-fatal  accidents  below  ground,  and  one  fatal 
and  three  non-fatal  accidents  above  ground.  Regard- 
ing the  fatal  accident  below  ground,  it  appears  a 
little  doubtful  whetlier  the  man's  death  should  be 
attributed  to  electricity,  but  even  if  this  should  be  the 
correct  determination,  the  deceased  must  have  been 
guilty, of  more  than  as  the  report  says,  "ordinary, 
carelessness."  The  accident  occurred  in  a  roadway 
where  there  was  a  four-way  box,  from  which  two 
coal-cutters  and  a  small  pump  were  supplied  with 
alternating  current  at  500  volts.  The  fourth  -way 
was  not  in  use.  The  box  was  hung  on  standards  to 
suit  the  incoming  main  cable  and  the  three 
outgoing  cables.  It  was  very  heavy  and  strongly 
made,  with  a  lid  weighing  about  i  cwt.  hinged  at 
the  top.  One  person  could  not  hold  the  lid  open 
and  at  the  same  time  insert  or  draw  fuses;  either  a 
second  person  was  necessary  or  the  lid  had  to  be 
propped  up.  It  would  appear  that  the  lid  had  been 
propped  up.  When  a  coal-cutting  shtit  was  finished 
it  was  the  practice  for  the  machineman  not  only  to 
switch  off  the  current  at  the  gate  end  box,  but  also 
to  draw  the  fuses  in  the  box  above  mentioned. 

On  the  morning  of  the  accident,  about  6.30,  the 
man  who  was  killed  was  lon  his  way  outbye  with 
another  machineman,  when  they  met  the  day  shift 
fireman  who  was  on  his  way  inbye.  The  second 
machineman  stayed  to  talk  to  the  fireman  for  a 
moment,  and  the  other  continued  on  his  way  outbye'. 
A  moment  or  two  later  the  second  man  followed  the 
lirst  one  outbye,  and  on  arriving  at  the  four-way  box 
found  him  lying  at  the  side  of  the  box  with  the 
fingers  of  one  hand  touching  the  bottom  flange. 
The  lid  of  the  box  had  been  apparently  opened,  but 
had  fallen,  partly  shut,  and  was  held  from  closing  by 
a  sleeper  which  had  to  all  appearance  been  used  as 
a  prop.  He  was  drawn  away  from  the  box  by  his 
neighbour,  who  did  not  feel  any  shock  whilst  doing 
so,  and  be  and  the  fireman  applied  artificial  respira- 
tion, but  to  no  useful  purpose. 

Mr.  J.  Masterton,  senior  inspector,  made  an 
investigation,  of  the  occurrence,  and  he  reported  as 
follows :  — 

The  fuse  box  was  left  just  as  it  had  been  till  I  examined  it. 
Vi\c  lid  was  hfld  7i  in.  oixjn  by  an  old  pit  sleeper  .38  in.  long. 
The  sleeper  was  damp  and  greasy,  and  there  was  a  mark 
inside  the  lid  as  if  it  had  slippo<l  there.  One  of  the  fuses  of 
the  pump  cireuit  imme<liatoly  under  the  end  of  the  sleeper 
was  pressed  out  of  position,  the  knife  edge  of  it  was  twisted, 
and  the  corresponding  spring  which  slinuld  rceeive  it  was 
spread;  the  protecting  insulating  shield  inside  the  box  was 
bruised  at  the  hole  which  the  knife  «lgc  had   been  in. 

Two  of  the  fuses  on  tlic  coal-c-utter  circuit  wore  drawn  and 
lying  in  position,  the  third  was  only  partly  drawn,  and  it 
appeared  to  me  as  if  the  d(K)r  slipped  when  he  was  Ju.st  about 
to  draw  this  fuse.  Suppose  this  had  <x;curred,  the  man  would 
receive  a  very  severe  blow  at  the  base  of  the  skull.  His 
chance,  however,  of  receiving  an  electric  shock,  even  when 
being  kn')cked  forvi-ard  and  down,  was  small,  and  his  fingers 
would  re(|uire  to  get  through  one  of  two  l.?-in.  spaces  between 
the  insulating  shields,  which  are  purposely  to  prevent  acci- 
dental contact.  The  fuses  themselves  aie  of  the  tubular 
porcelain  tyjx',  with  insulating  protection  outside  the  hand- 
grips to  prevent  accidental  contact  with  live  parts.  Suppose 
the  man  did  come  into  contact  with  a  live  iiart,  the  voltage 
he  would  receive  would  be  290  volts,  and  the  average  man 
(1111  stand  this,  even  three-phase,  if  he  is  not  held  in  contact. 

Mr.  \V.  K.  T.  llailley  also  made  an  inspection  of 
the  ])l;int,  and  he  reported  as  under:  — 

Tliere  are  three  points  where  a  sIkxK-  might  have  been 
received,  but  only  by  very  cnnsid<Table  ciirelessncus.  The 
ebonite  tubes  r»n  the  fiiKii-holders  an'  secu?-ed  by  two  small 
roundheaded  s<r<'WK.  These  heails  are  live  when  in  u«e.  and  a 
hand  plac<'d  outsi<le  the  i)or<'elaiti  could  touch  fine  of  them; 
again,  with  n  fuse-holder  half  drawn,  it  is  iKissible  to  lift  .n 
finger  over  the  protecting   flange   of  porcelain   and   lomh   (he 


Idade  of  the  holder,  which  would  still  be  live.  The  thiid 
ixiint  is  the  line  work  behind  the  protecting  shield.  This 
could  be  got  at  deliberately  with  ease,  but  by  no  chance 
when  withdrawing  a  fuse.  The  most  probable  place  for  any- 
one to  get  a  shock  is  the  small  .screw  mentioned  above,  and 
the  contact  would  be  nuide  by  the  fourth  finger  of  the  right 
hand ;  after  that  the  blade  of  the  fuse,  whicli  would  be  touched 
by  the  same  finger.  In  either  case,  however,  more  than 
ordinary  carelessness  is  needed. 


A  post-mortem  examination  was  made,  when  it 
was  found  that  there  were  no  visible  bruises  on  the 
body,  but  there  were  two  little  blisters  on  deceased's 
hand,  one  on  his  little  finger  and  the  other  on  his 
right  finger;  several  unusual  conditions  in'the  heart 
and  brain  were  revealed.  There  was  nothing  about 
the  head  or  neck  to  show  that  he  had  received  a  blow. 
The  brain  showed  a  little  more  fluid  than  usual,  and 
the  distinction  between  the  white  and  grey  matter 
was  more  obvious  than  customary.  •  The  blood  was 
more  fluid  than  usual.  The  valves  of  the  heart  con- 
trolling the  deliven,--  of  the  blood  to  the  aorta  were 
malformed,  this  defect  probably  being  congenital, 
and  being  a  well-known  condition  though  not  a 
common  one.  This  lobe  of  the  heart  was,  as  a  result, 
enlarged.  The  conditions  were  such  that  an  electric 
shock  might  easily  cause  death,  though,  on  the  other 
hand,  death  might  occur  without  any  such  stimulus. 
It  was  not  probable  that  a  blow,  such  as  from  the 
falling  of  the  door  of  the  distribution  box,  would 
determine  death  in  this  case  where  the  man  was 
accustomed  to  pit  work. 

Deciding  on  the  balance  of  probabilities,  the  case 
has  been  classified  as  one  dvte  to  electricity. 

Of  the  three  non-fatal  accidents  below  ground,  one 
accident  occiu'red  whilst  an  unauthorised  person  wa.-? 
replacing  a  fuse:  the  second  was  the  result  of  a  man, 
a  fireman,  taking  off  the  outer  glass  of  a  lamp  fitting, 
removing"  the  lamp  bulb,  and  attaching  an  old  length 
of  twin  cable,  which  had  been  out  of  use  for  two 
years,  to  the  circuit.  The  twin  cable  was  faulty,  and 
the  fireman  received  a  shock  which  might  easily  have 
been  a  fatal  one,  the  voltage  of  the  alternating  cur- 
rent being  500. 

The  third  case  would  appear  to  have  been  the 
result  of  using  poor  quality  cables  of  German 
manufacture.  The  voltage  of  the  circuit  was  500, 
and  the  system  concentric.  A  brusher  was  placing 
loose  stones  in  the  waste  and  had  his  hand  over  the 
cable  when,  without  him  touching  it  or  moving  it  in 
any  way,  flaine  burst  from  it  and  burned  his  arm. 
It  was  the  practice  of  the  owners  of  the  colliery  to 
buy  cable  in  half-mile  lengths:  the  length  from  which 
the  piece  which  failed  was  taken  had  not  given  satis- 
faction previously.  This  experience  corroborates 
the  injured  man's  statement  that  he  had  not  touched 
or  injured  the  calde  in  any  way.  The  moral  is 
obvious. 

Of  the  accidents  above  ground,  the  fatal  accident 
was  entirely  due  to  a  breach  of  the  rules  of  the 
colliery,  and  occurred  as  follows  :  — An  underground 
attendant,  just  prior  to  descending  into  the  mine  at 
3  p.m.,  handed  to  a  boy,  a  lamp  cleaner,  a  box  of 
matches  and  a  cigarette,  asking  him  to  hide  tlieiii 
for  him,  and  suggesting  that  they  be  put  on  the  top 
of  the  switchboar(l  in  the  lamp  room.  The  boy  hid 
the  articles  in  the  place  suggested,  the  man  in  charge 
of  the  lamp  room  not  being  present  at  the  moment. 
The  attendant  came  out  of  the  mine  a  little  earlier 
than  usual,  all  the  coal  having  been  got  out,  and, 
going  into  the  lamp  room,  climbed  up  on  to  a  cast- 
iron  bench,  and  reached  for  the  cigarette  and 
matches  phiccd  on  the  ton  of  the  switchboiird.  His 
foot  slip])C(l  on  the  bench,  and  his  left  hand  came 
in  contact  with  the  fuse  terminals,  At  the  time  of 
the  accident  electricity  was  being  supplied  in  the 
form  of  three  phase  ciurent  at  500  volts  pressiu  c,  w  ilh 
the  neutral  i)oint  earthed.  A  motor-generator  in  th? 
l.'imp  room,  iis^eil  for  ch.lr.gitig  accumulators,  had  its 
bed -plate  properly  earthed,  as  were  also  otiier  parts 
of  the  jilant.  The  fuse  terminals  and  ammeter  were 
7  ft.  from  the  ground,  and  were  thus  out  of  reach 
except   by  direct   intention. 
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The  man  in  charge  of  the  lamp  room  had  been 
warned  some  time  previously  against  storini; 
matches  and  cigarettes  in  the  lamp  room,  and  did 
not  allow  that  to  be  done.  In  this  instance,  advan- 
tage was  taken  of  his  momentary  absence.  In  addi- 
tion, the  attendant  had  no  right  to  enter  the  lamp 
room.  This  accident  also  points  to  an  absence  of 
discipline. 

(T'o  be  continued.) 


OUR     TRADING     OPPORTUNITIES     THROUGH- 
OUT    THE     WORLD. 


{Vonlinueil  fr ,111  iiage  679.) 


The  Trade  of  Russia. 

That  American  Consular  representatives  in  Russia 
are  alive  to  the  possibilities  of  trade  development  by 
other  than  enemy  countries  after  the  war,  and  b\- 
neutral  countries  during  the  war,  is  shown  by  the  fre- 
quency of  their  appeals  to  American  business  men 
in  their  reports.  Two  stich  reports  which  have  re- 
cently come  to  hand  point  to  the  difficulties  which 
e.xporters  must  expect  to  meet,  and  to  possible 
methods  for  overcoming  them.  Tlie  Consul  says 
that  the  general  ignorance,  amiong  Americans,  of  the 
Russian  language  will  prevent  the  States  from  tak- 
ing advantage  of  the  immense  business  opportunities 
that  will  open  after  the  close  of  the  war.  Though 
during  the  past  year  facilities  have  been  placed  at 
the  disposal  of  British  engineers  and  commercial 
men  who  are  inclined  to  learn  Russian,  the  following 
comments  furnish  useful  reading  for  us  as  well  as 
for  Americans  : — - 

"  Until  the  war  started,  German  was  tn 
The  Russian  a  great  extent  the  commercial  language  of 
Lanj^uaj^e.  Russia;  the  representatives  in  Russia  of 
German  firms  usually  took  pains  to  make 
themselves  proficient  in  speaking  and  w-riting  Russian.  Now, 
however,  the  German  language  is  prohibited  in  Russia,  so 
that  Russian,  hereafter,  must  of  necessity  be  used  in  all  but  the 
few  instances  where  Russian  business  men  have  a  knowledge 
of  English.  There  is  considerable  difiiculty  at  present  in 
Russia  in  securing  competent  interpreters  for  English-Russian 
conversations.  A  prominent  American  business  man  in  Petro- 
grad  experienced  great  difficulty  in  carrying  on  negotiations 
of  a  rather  delicate  and  complicated  character  through  an 
interpreter  whose  knowledge  of  Russian  was  apparently  per- 
fect, but  who  did  not  know  sufficient  English  properly  to 
translate  all  the  Russian.  For  about  five  minutes  he  would 
talk  quite  volubly  with  the  Russian  business  man.  and  then 
would  explain  in  two  or  three  sentences'in  English  all  that 
had  been  said  in  Russian.  This,  of  cou.rse,  was  unsatisfactory 
to  the  .American,  who  wished  to  know  everything  the  Russian 
had  said.  French  is  not  so  well  known  in  Russia  as  is  popti- 
larly  supposed  in  the  United  States.  While  this  language  i.s 
u-sed  in. diplomatic  circles  and  in  the  highest  society,  it  is  not 
a  commercial  language,  and  is  of  little  or  no  use  for  most 
business  purposes.  It  is  not  understood  at  all  by  the  masses 
of  the  people.  While  I  was  in  the  United  States  recently  a 
manufacturer,  who  is  contemplating  a  campaign  for  export 
tiade  in  Russia,  stated  that  he  had  had  a  large  number  of 
catalogues  printed  in  French  for  circulation  in  Russia.  French 
catalogues  in  Russia  would  be  even  less  serviceable  in  securing 
business  than  poorly  translated  Russian  catalogues." 

Firms  that  contemplate  sending  representatives 
to  Russia,  when  the  war  is  over,  or  sooner,  should 
ask  such  prospective  representatives  to  start  imme- 
diately to  learn  Russian.  We  hope  that  a  goodly  num- 
ber of  British  electrical  men  are  already  equipping 
themselves.  By  hard  study  it  may  be  possible  to 
gather  a  fair  working  knowledge  of  the  language 
for  conversational  purposes  within  si.K  months.  It 
is  one  of  the  most  difficult  languages  in  the  world  to 
learn,  and  it  is  only  by  ponstant  painstaking  study 
and  practice  that  much  progress  can  be  made.  But 
certainly  it  would  be  better  for  these  representatives 
to  learn  the^  language  themselves  than  to  be  obliged 
to  depend  altogether  upon  interpreters.  Outside  of 
Petrograd,  Moscow,  and  Odessa  it  would  be  difficult 
to  find  persons  who  know  English. 


"  It  would  seem  as  if  the  time  had  c<.me  when  American 
colleges  and  universities,  and  especially  all  bu.siness  schools, 
should  introduce  the  study  of  Russian  mto  their  curriculums 
as  a  practical  help  to  American  business  interests  in  culti- 
vating clo.ser  relations  with  Russia.  It  would  also  seem  to  be 
a,  wise  policy  for  American  export  houses  to  offer  bonuses  to 
such  of  their  employes  as  would  voluntarily  take  up  the  study 
of  Russian.  If  a  large  number  of  Americans  would  during  the 
next  few  months  engage  in  the  active  study  of  Russian,  the 
United  States  would  undoubtedly  be  in  a  much  better  position 
to  take  advantage  of  the  magnificent  opp<irtunities  that  the 
Russian  market  will  offer.  Nothing  seems  to  please  Russians 
better  than  to  be  addressed  in  their  own  language,  even  if  it 
has  to  be  done  imperfectly.  It  is  s-aid  that  Russians  like  to 
hear  their  language  spoken  with  an  English  accent,  and  even 
consider  it  fashionable  to  speak  it  themselves  with  an  English 
accent.  English  governesses  are  Uirgely  employed,  and  there 
is  discussion  at  present  of  the  advisability  of  introducing  the 
study  of  English  in  the  schools.  It  w'ould  not  be  advisable, 
however,  for  Americans  expecting  to  do  business  in  Russia 
to  wait  for  Russians  to  leara  English." 

British  firms  hardly  need  to  be  reminded  that  the 
geographical  location  of  Germany,  and  her  commer- 
cial peripatetic  activities,  have  produced  armies  of 
Russian-knowing  travellers  who  can  nm  into  Russia 
as  easily  as  an  American  can  get  into  Canada.  Ger- 
many will  not  be  robbed  of  the  geographical  advan- 
tage, nor  will  the  travelling  habit  cease,  after  the 
war.  If  competent  commercial  men  of  this  type  have 
been  killed  at  the  front  in  any  number — and  we  very 
much  doubt  whether  that  has  happened — the  de- 
ficiency will  soon  be  made  up. 

The    )-eport   continues:    "Until    the   re- 
opening    of     the     Baltic    ports    American 
ihk'^h  exporters   should  give   special  attention   to 

the  Archangel     pa^j^-jng  and  crating  goods  billed  to  Russia, 
Route.  nQ    account     of    the    numerous    tranship- 

ments before  reaching  interior  points. 
These  precautions  should  include  special  measures  against 
exposure  to  weather.  Goods  arriving  both  at  Archangel  and 
at  Tornea  must  be  carried  across  a  river  by  boat  or  sledge 
before  being  loaded  on  the  railroad.  Owing  to  the  congestion 
of  traffic  at  these  points  of  entry,  as  well  as  at  all  interior 
points,  goods  frequently  lie  a  long  time  under  the  open  sky. 
Both  routes  now  open  were  very  little  used  before  the  war 
and  are  without  proper  warehouses,  and  the  junction  points  on 
the  Archangel  route  are  inadequately  supplied  with  such 
facilities.  ITiere  is  also  a  shortage  of  rolling  stock  on  all  rail- 
roads in  this  consular  district.  Goods  moving  inland  from 
.Archangel  mu.st  at  present  be  transhipped  at  Vologda  from 
narrow-gauged  cars.  Goods  for  Russia  from  Finland  are  also 
transhipped  at  Petrograd." 

Manv  articles  of  American  manufacture, 
Not  Made        bought    and     shipped     through     Germany 
in  Germany.       before  the  war.  and  believed  to  be  German 
goods,  are  now  known  to  be  of  American 
origin,   and  Russian  imywrters  are   active   in  efforts  to  make 
permanent    connections   with    .such    .American    exporters.      In 
this  connection  it  would  be  w^ell  if  American   manufactm'ers 
and  dealers  would  mark  all  goods  in  some  distinctive  manner. 
a.«  these  goods  are    frequently   confu.sed  with   German   goods 
even  now.   which  may  cause'  delays  in   the    Custom   houses. 
The  Russian   importer  of  American  goods  into  this  consular 
district  is  at  present  handicapped  by  shipping  difficulties,  un- 
certainty  and  high  rate  of  exchange,    and   irregularities  and 
delays  iii  mail  and  cable  service." 

(To  be  coniinucd.) 


CORRESPONDENCE. 


Letters  received  by  us  after  5  P.M.  on  Tcesday  cannot  appear  until 
the  fullowing  week.  Cknrrespondents  sh<mld  forward  their  communi- 
cations at  the  earliest  possible  momeTit.  A'o  letter  can  be  published 
unless  we  have  the  writer's  name  and  address  in  our  possession. 


The  A. E.G.  Meeting. 

I  can  quite  understand  that  your  correspondent,  "  Anti- 
Humbug,"  has  excellent  reasons  for  not  disclosing  his  iden- 
tity. He.  however,  is  continuing  to  .sling  mud,  and  has  nov? 
diiocti'd  his  fire  more  particulatly  in  the  direction  of  the 
electrical  contractor.  I  therefore  challenge  him  to  come  out 
into  the  open,  .-ind  let  us  see  if  his  name  is  as  British  as  his 
sentiments,  and  if  he  is  not  better  acquainted  with  the  gas 
than  the  electrical  industiy.  .    • 

His  knowledge  of  the  electrical  contractmg  trade  is  cer- 
tainly scantv.  There  are  not  S.fKX)  to  5,000  electrical  con- 
tracti)rs  in  the  Kingdom.  Tlie  E.C.A.  represents  the  bulk 
<if  the  important  firms,  and  certainly  two-thirds  of  the  total 
capital  invested  in  the  business.  t  j-i 

"  \nti-Humbug"  has  purjxisely  misread  my  letter.  I  did 
not  sav  that  the  E.C.A.  had  had  to  deal  drastically  with  its 
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members  tor  tiiuiing  with  alien  enemy  firms;  it  is  the  question 
ut  issue  which  has  recoivod  drastic  treatment.  I  would  sug- 
gest that  your  corresiv)n<k'nt  informs  himself  of  the  attitude 
of  the  Association  in  this  matter  by  a  study  of  the  pages  of 
the    Electrical   Contractor   for  the    past  sixtoen   months. 

In  my  oflicial  jwsition  in  the  E.G. A.,  and  during  25  years' 
contracting  experience,  I  have  naturally  acquired  a  very  wide 
and,  I  might  add,  valued  acquaintance  amongst  electrical 
contractors,  and  I  can  say  that  I  do  not  know  of  a  single 
instance  of  any  electrical  contractor  supporting  alien  enemy 
firms  such  as  the  Electrical  Co.  I  do  not  know  how  these 
companies  are  being  kept  warm,  but  think  it  more  than 
probalile  that  the  trade  they  do  is  with  the  fringe  of  the 
electrical  industry,  firms  who  do'  not  quite  know  with  whom 
they  are  dealing,  such  a  one  as  I  believe  "  Anti-Humbug  " 
himself  controls. 

Your  correspondent  seems  to  suggest  that  any  person 
engaged  in  this  business  who  does  not  publicly  disclaim  trad- 
ing with  the  enem>'.  is  lacking  in  decency.  I  regret  that  I 
cannot  follow  this  iogic.  Would  it  not  be  equally  logical  to 
expect  honest  men  generally  to  publicly  announce  that  they 
were  not  thieves? 

H.  Marry  at. 

fxjndon,   E.G.,  November  24th,  1915. 


The  attention  of  my  committee  has  been  called  to  the 
correspondence  under  the  above  heading  which  has  appeared 
during  the  past  three  or  f<iur  weeks  in  your  journal,  especially 
to  the  letters  appearing  in  the  last  issue  signed  by  E.  P. 
.■\Ilam  &.  Co.  and  "Anti-Humbug." 

With  regard  to  the  former,  Messrs.  E.  P.  Allam  &  Go.  can 
hardly  expect  the  E.G.A.  to  give  full  particulars  in  a  public 
journal  as  to  the  action  taken  by  the  executive  to  deter 
members  dealing  with  firms  controlled  by  alien  capital  such 
as  they  mention,  but  I  may  coiToborate  the  statement  made 
by  Mr.  H.  Marryat,  that  the  executive  of  the  Association 
have  been  very  active  in  that  respect. 

I  think  I  may  safely  say  that  the  whole  of  the  members  of 
my  Association  are  extremely  averse  to  dealing  with  such 
companies,  and_  I  am  instnicte<l  by  the  executive  to  accept 
"  .'\nti-Humbug's  "  suggestion  as  to  circularising  the  members 
in  this  issue. 

If  your  correspondent  "  -Anti-Humbug "  will  communi- 
cate w^ith  me  directly,  I  will  give  him  the  assurance  that  I 
will  not  divulge  his  name  to  my  executive,  except  with  his 
permission,  and  I  shall  be  prepared  to  act  with  him  in  pre- 
I)aring  the  circular  letter  to  be  sent  to  my  members,  and  to 
inform  him  personally  of  the  steps  that  we  have  already  taken 
with  regard  to  the  matter  of  which  he  is  complaining.* 

Leonard  G.  Tate,    Secretanj, 
Electrical  Goniractor.i'  Association  (Inc.). 

London,  E.G.,  November  -lAth,  1915. 


"  .\nti-Humbug  "  writes  a  very  forceful  letter,  but,  judging 
a?  a  contractor  of  long  experience,  1  am  afraid  he  has  not 
good  experience.  From  his  letters,  I  would  say  that  his 
experience  ha,s  been  gained  amongst  the  "cheap  and  nasty" 
type  of  electrical  agents  .and  contractors,  who  have  in  the 
past  undoubt.e<lly  only  been  able  to  carry  on  business  by  buy- 
ing and  selling  the  very  cheapest  materials  obtainable — 
usually  foreign. 

To  clas.s  electrical  contractors  as  a  body,  or  even  to  suggest 
that  the  above  class  forms  a  majority'  of  electrical  contractors, 
is  absurd.  I  do  not  speak  for  municipal  engineers  who  have 
placed  public  ordei-s  for  German  plant,  etc.,  as  probably  they 
will  reply  for  themselves. 

My  firm  is  the  oldest  firm  of  electrical  engineers  and  con- 
tractors in  Great  Britain,  and  I  am  glad  to  be  able  to  say 
that  they  have  never  knowingly  bought  from  German  or 
.\u8trian  manufacturers  or  their  agents  at  any  time.  I  believe 
that  in  buying  the  earlier  forms  of  metallic-filament  lamps 
and  opal  shades,  say  from  any  gofxl  Briti-sh  firm,  such  as 
Ediswan,  Verity.  G.E.G..  etc..  they  have  been  indirectly  help- 
ing Oerijian  enterprise,  but  only  because  these  articles  were 
not  obtainable  elsewhere.  I  honestly  believe  that  this  is  the 
position  of  nearly  all  of  the  electrical  contracting  firms  of 
any  importance. 

There  is  no  quarrel  worse  than  a  family  quarrel,  and  for 
Homc  years  past,  owing  to  the  misdeeds  of  a  few  firms 
(usually  firms  of  the  here  to-<1ay  and  gone  to-morrow  type). 
our  brethren  in  different  branches  of  electrical  engineering 
have  bwn  mud-slinging  at  electrical  contractors  as  a  body, 
and  as  reprcflcnt/ed  by  the  l''.G.A.,  both  of  England  and  Sco't- 
land.  Tliis  usually  has  been  done  for  a  selfish  jiurpose,  but  is 
it  not  time  that  this  should  slop?  Wc  are  all,  as  classes, 
equally  honourable  business  men,  and  it  only  keeps  ba<'k  the 
welfiire  of  electrical  enterprise  to  continue  quarrelling  amongst 
ourselves. 

I  am  afraid,  Mr.  Editor,  that  this  letter  is  a  very  general 
one.  but  I  have  been  verj  sorry  for  a  long  time  back  to  read 
and  hear  similar  kinds  of^  "  authoritative  "  staloments  to  thai 
by  "  Aiiti-lluiid)UK,"  and  to  know  of  the  quarrels  amongst 
the  various  classes  of  elwtrical  workers.  I  always  comfort 
tiiysi'ir  by  remembering  what  is  nearly  always  correct.  nn<l 
that  is  that  the  real  workers  work  on  in  unison,  and  it  is  the 
drones   who  mak.>  Hie  noise 


Let  us  all  do  our  work  faithfully  and  honi\stly,  leaving 
foreign  goods  aloue,  and  it  will  bo  for  the  good  of  our  couutrs 
a.s  Well  as  ourselves. 

Thos.  B.  Wright,  A.M.I.E.E. 

(.{ndrrson   d  Mtinro,  Ltd.) 
Gla.sgow,   November  •S\tli,   l'.)]'>. 


Swiss  or  German? 


The  pur|xjrt  of  your  leaderette  under  the'  above  heading  in 
yonr  last  issue  re  the  "  Bank  fiir  ElektrLsche  Untemehmun- 
gen,"  of  Zurich  (generally  called  "  Elcctrobank ")  is  not 
clear  to  anyone  conversant  with  the  actual  facts.  The  Electro- 
bank  is  a  subsidiary  of  the  Swiss  Bankverein,  of  Zurich,  and 
an  international  undertaking  belonging  to  one  of  the  great 
Continental  rings  for  the  development  and  financing  of  elec- 
trical undertakings  all  over  the  world,  and  well  known  to  all 
engineers  c<innected  with  pioneer  w'ork  or  the  financing  of 
large  undertakings. 

You  may  be  sure  that  the  Electrobank  has  no  need  or 
intention  to  "change  its  coat,"  as  apparently  your  article 
seems  to  .suggest,  and  any  change  made  in  its  directorate  has 
no  bearing  on  the  present  war,  but  it  is  only  natural  that 
the  Bank  should  wish  to  absorb  in  their  directorate  the  best 
technical  talent  available,  and  that  the  seat  which  became 
v.acant  through  the  death  of  Emil  Eathenau  should  be  filled 
by  Dr.  Deutsch,  w'ho  is  one  of  the  heads  of  the  A. E.G.  and — 
no  matter  what  we  may  think  of  Germany  as  a  nation — a 
capable  man  in  electrical  work. 

I  hold  no  brief  for  either  the  Electrobank  or  Dr.  Deutsch, 
l)ut  I  deplore  any  articles  which  may  vei"y  well  debar  English 
manufacturers  in  the  future  from  participation  in  inter- 
national undertakings,  which,  as  you  are  well  aware,  all  large 
electrical  undertakings  must  continue  to  remain. 

A.  M.  H. 

Brighton,  November  21th,  1915. 

[The  object  of  the  writer  of  the  above  letter  is  not  as  clear 
as  it  might  be.  The  "  actual  fact  "  remains  that  whereas  a 
year  ago  there  were  19  German  and  seven  Swiss  directors, 
there  are  now  18  German  and  14  Swi.ss.  Does  the  writer 
suggest  that  a  large  number  of  additional  Swiss  directors, 
together  with  Dr.  Deutsch,  were  required  iu  order  to  repair 
the  loss  of  technical  talent  suffered  by  the  death  of  Emil 
Eathenau?  "  A.M.H."  says  that  the  changes  have  no  bearing 
upon  the  present  war.  The  directors  in  their  report  say  : 
"  Concesisions  had  to  be  made  to  the  nationalistic  currents  in 
the  sense  of  occasioning  the  retirement  of  deserving  adminis- 
trators and  officials  from  their  positions"  (Elec.  Rev..  Octo- 
lier  29th,-  p.  576).  The  solicitude  of  our  correspondent  for  the 
interest'?  of  English  manufacturers  as  shown  in  his  closing 
iviragraph  is  quit.e  pathetic.  It  would  be  interesting  to  know 
to  w^hat  extent  British  electrical  manufactui'ers  have  bene- 
fited in  the  past  from  the  operations  of  such  Continental 
banking  oi-ganisations. — Eds.   Elec.  PiEV.] 
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The  Institution  and  Alien   Enemy  Members. 

The  corre.siwndence  under  the  above  heading  is  indicative 
of  the  opinion.s  of  a  considerable  number  of  members  of  the 
I.E.E.,  and  it  is  apparent  that  steps  .should  be  taken  to 
remove  from  the  list  of  membership  those  individuals  tainted 
with  the  blood  of  our  viperous  enemies.  4  naturalisation 
paper  w'ill  not  change  an  individual's  nature  any  more  than  a 
coat  of  wool  will  turn  a  lion  into  a  lamb.  It  is  merely  a 
subterfuge. 

If  the  members  are  united  in  their  desires,  why  not  peti- 
tion the  Council  of  the  I.E.E.  to  take  action?  I  strongly  dis- 
agree with  "  .\nother  Station  Engineer  "  and  his  definition 
irresponsible  demigotis.  as  it  is  evident  that  the  members  coni- 
liined  can  enforce  their  demands,  providing  they  are  united. 

My  own  view  is  that  the  members  of  the  I  E.E.  should 
prepare  their  protest  ouf,side  the  Institution,  ami  if  they  feel 
iustified  prest^nt  it  to  the  Council.  I  shoulil  be  pleased  to 
bear  from  any  member  sharing  my  views,  with  the  object  of 
taking  spee<lv  action. 

'  >V.  Ellerd-Styles. 

T/-)ndon.  W.,   Noremhrr  29th.  191.x 


Decimal  Coinage  and  the  Metric  System. 

Mr.  If.  M.  SAVK.ns  writes  to  [loint  out  that  hi.s  letter  iu  our 
last  issue  should  read  "2,000  sjilary  and  wages  payments," 
not  "JE2,000"  .hs  printed.  We  regret  the  error.— Eps.  Elec. 
Wkv. 


Binninjrliam    Trainway    Accidenl.     With    reference 

to  the  aooidont  whioh  rcrontly  ocourred  on  the  Rirminirhftm  Cor- 
poration traniwayF.  and  waB  rnferred  to  on  puge  I'.i.'  of  »  preTloua 
iaflue,  the  KIpotro-Mochanioal  Urakc  Co.,  Ltd.,  of  West  Bromwich. 
iisk  UB  to  stttto  that  thn  car  wrh  not  flttod  with  the  "  Mal»y  " 
elootro-mochanical  rail  brake,  with  whioh  a  lar(re  nnmber  of  the 
IlirmiDKham  care  arc  e<|uip|)ed. 
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ELECTRICAL    ACCIDENTS    IN     1914. 


The  following  is  the  Report  to  the  Chief  Inspector  of  Factoriee 
and  Workshops,  sabmitted  by  Mr.  G.  Soott  T?»m,  H.M.  Electrical 
Inspector  of  Factories  :  — 

During:  the  past  year  1  have  had  considerable  assistance  from 
three  of  the  Divisional  Inspectors — Messrs.  Topham,  Evans  and 
Lowe,  in  the  North-Weetern,  NorthEaatern  and  Midland  Divisions 
respectively — and  various  members  of  the  district  stafiE  have  also 
done  much  work,  especially  in  the  investigation  of  accidents.  Mr. 
Evans  reports  that  he  has  taken  every  opportunity  of  gettine;  into 
touch  with  consultiug  engineers  and  contractors,  so  that  all  new 
work  for  which  they  are  responsible  may  be  put  up.  in  the  first 
instance,  in  accordance  with  the  requirements  of  the  Rpgnlations. 
Ha  points  out,  as  does  also  Mr.  Topham,  that  many  contractors  put 
in  inferior  apparatus  and  material,  on  account  of  cheapness,  well 
knowing  that  it  does  not  comply  with  the  Regulations,  being 
afraid  that  if  they  tender  for  work  which  will  comply  with  the 
retiuirements,  other  contractors  will  not  do  so,  and  will  get  the 
orders  on  the  question  of  price  alone.  The  factory  occupier  event- 
ually has  to  suffer,  and  is  pat  to  a  greater  exptnse  in  putting  the 
matters  in  order  than  if  he  had  paid  for  the  proper  material  in  the 
first  instance.  Tue  obvious  course  for  consulting  engineers  and 
for  factory  occupiers  is  to  specify  that  the  installation  shall 
comply  with  the  Rrgnlations.  If  then  it  is  found  not  to  be  in 
accordance  with  the  requirements,  the  contractor  can  be  called 
upon  to  put  it  in  order  at  his  own  expense.  The  extra  cost  involved 
is  becoming  less  important,  as  more  manufacturers  are  making 
apparatus  ('.(/.,  fuseboards,  &c.)  to  comply,  which  is  little,  if  any, 
more  costly  than  the  inferior  and  dangerous  types  which  do  not 
comply.  Mr.  Lowe  finds  that  by  repeated  visits  to  different  districts 
the  local  contrastore  are  beginning  to  realise  that  bad  woik  is  liable 
to  be  found  out  and  condemned,  and  are  improving  their  standard 
accordingly.  Bith  Mr.  Evans  and  Mr.  Lowe  draw  attention  to  the 
inefficiency  of  earth  connections  on  most  installations,  and  th(  y 
enumerate  many  other  dangerous  conditions  which  they  have 
found.  Mr.  Topham  found  some  high-tension  switchboards  having 
]>as8age-ways  only  18  in.  wide,  and  unprotected  conductors  all 
along  one  side.  Mr.  Shinner  reports  that  in  the  case  of  an  accident 
in  a  factory  sub-Etation,  where  a  workman  of  a  Corporation  electric 
supply  department  got  on  to  some  high-tension  conductors,  and 
was  rescued  by  one  of  the  factory  employes,  the  Corporation 
showed  their  appreciation  by  presenting  the  rescuer  with  £10. 
Reports  from  otoer  districts  show  that  various  defects  in  installa- 
tions have  been  found  and  dealt  with.  Many  inspectors  refer  to 
the  continued  increase  in  the  use  of  electrical  energy  for  powfr 
purposes.  It  is  impossible  to  make  an  estimate  of  this  increase  for 
the  past  year,  as  I  have  generally  done,  as  the  utual  returns  from 
sources  outside  the  department  ars  not  available. 

Four  prosecutions  for  breach  of  Regulations  were  taken  during 
the  year,  and  penalties  of  £5,  £10  and  £.">0  were  imposed.  One 
case  was  dismissed  on  technical  (legal)  grounds. 

TABLE   I.— Accidents  at  Electbical  Generating  Stations 

A.ND   SuB-STATIOKS   IN    1914. 

(The  small  figures  relate  to  fatal  accidents,  and  are  included  in  the 
principal  figures  ) 


Description, 

Non-electrical :  — 

At  engines,  pumps  and  generators 
At  boilers  and  steam  plant     . . . 
At  coal-handling  plant 

Falls       

Struck  by  falling  bodies 
Miscellaneous 


Total 

Electrical  : — 

At  switchboardsi  when  engaged  in  ordinary 

routine  work        19  7 

Cleaning,  repairing,  &c  ,  at  "  live  "  switch- 
boards or  other  "  live "  conductors       ...        29'  20' 

Cleaning,  repairing,  or  other  handling  of 
switchboards  supposed  to  have  been  made 
"dead"       2'  — 

Adjastioer  brushes  and  cleaning  commntators 

and  fiishing  at  commutators     2  4 

Miscellaneous 13'  3 

Total 65"  34' 

The  mechanical  accidents  are  fewer  by  58  than  in  the  previous 
year,  a  reduction  of  13  per  cent.  They  are  such  as  are  liable  to 
occur  in  engineering  works.  A  number  were  due  to  working  on 
moving  machinery.  One,  causing  two  deaths,  was  due  to  the 
bursting  of  a  steel  bottle  of  compressed  air  for  starting  a  gas 
engine. 

The  number  of  electrical  accidents  is  slightly  larger — 99  as 
against  '.H  in  the  previous  year,  with  four  fatalities  as  against 
three.  I'nder  the  first  heading  of  the  table  some  of  the  accidents 
were  due  to  mistakes  on  the  part  of  the  switchman  ;  others  were 
due  to  matters  beyond  his  control,  either  to  faulty  switch  gear  or 
to  faults  on  the  circuit  at  some  distant  point.  In  all  cases  the 
injuries  were  bums.  In  one  the  tank  of  an  oil  switch  burst,  and 
the  attendant  was  injured  by  the  burning  oil.  Six  of  the  accidents 
occurred  in  the  renewing  of  fusee. 


Pablio  supp'y 
stations  and 

electrio 

railways  and 

tramways. 

Oihe 

statio 

36 

11" 

76 

1 

IS' 

1 

972 

5 

35» 

1 

88' 

12 

One  half  of  the  total  accidents  In  electrical  stations  occurred  to 
men  when  working  on  live  conductors — mostly  on  switchboards. 
Eight  occurred  on  extra-high-tension  systems,  and  three  on  high- 
tension  systems.  Two  cases  were  fatal.  One  of  these  occurred 
in  a  consumer's  sub-station  to  a  man  dusting  a  switch  (5,000  volts) 
in  a  compartment  with  a  door  normally  kept  locked,  but  which  he 
had  himself  opened.  He  was  probably  under  the  impression  that 
the  switch  was  dead,  but  the  controlling  switch  in  another  com- 
partment had  been  left  "on."  The  other  case  occurred  to  a  man 
working  in  an  underground  sub-station  making  contact  with  an 
inadequately  protected  temporary  cable  (2,400  volts).  In  most  of 
the  high-tension  aocidenls  the  injured  persons  were  doing  work 
which  was  unauthorised  and  were  themselves  to  blame.  In  one 
case  an  engineer  attempted  to  do  come  work  in  a  switch  cubicle 
(10,000  volte).  The  switch  was  not  in  use,  although  live  on  one  side, 
and  it  could  have  been  made  dead  by  means  of  the  isolating 
switches  provided  for  the  purpose.  This,  however,  involved  the 
taking  down  of  a  heavy  iron  screen,  and  rather  than  take  the  trouble 
to  do  this  he  took  the  risk.  This  accident  emphasises  the  desira- 
bility that  such  doors  should  be  hinged  or  made  to  slide  on  runners 
so  that  they  may  be  readily  opened.  One  accident  was  caused 
through  a  short  circuit  to  the  framework  of  the  switchboard  by 
the  metel  end  of  the  insulating  pole  provided  for  operating  the 
isolating  switches.  One  accident  was  due  to  the  misunderstanding 
of  a  telephone  message.  Of  the  accidents  on  medium-pressure 
and  low-pressure  systems,  16  were  caused  by  making  short  circuits 
with  ordinary  spanners,  screw  drivers  or  pliers.  One  accident  was 
due  to  short  ciicuit  in  attempting  to  remove  the  tank  on  a  live  oil 
switch.  Two  other  fatal  accidents  under  this  heading  were 
reported,  but  they  are  not  included  in  the  table  as  they  did  not 
occur  on  premises  under  the  Act,  One  was  in  a  switch-house  on 
a  10,000- volt  system,  and  the  other  at  a  transformer  box  in  the 
street  at  2  400  volts. 

Under  the  nixt  heading,  the  fatality  occurred  to  an  engineer-in- 
charge  taking  hold  of  live  conductors  of  a  high-tension  arc 
lighting  switchboard  presumably  thinking  they  were  dead.  A 
switch  controlling  the  switchboard  had  apparently,  contrary  to 
the  usual  custom,  been  left  on  inadvertently  from  a  previous  shift. 
The  victim  was,  no  doubt,  to  some  extent  blameworthy  in  not 
ascertaining  for  himself  whether  the  board  was  dead. 

Under  the  miecellaneous  accidents,  the  fatal  case  occurred  to  a 
man  who  touched  with  his  head  a  neutral  conductor  of  a  high- 
tension  alternator.  Several  alternators  were  running  in  parallel, 
the  neutral  point  of  one  being  definitely  connected  to  earth.  It 
had  previously  been  assumed  that  the  neutral  points  of  the  other 
machines  would  have  been  very  nearly  at  earth  potential.  In  this 
case  it  proved  that  there  was  500  volts  pressure  to  earth.  The 
machines  were  of  different  types,  and  the  one  in  question  was  of 
lower  voltage  than  the  others  and  connected  through  a  step-up 
auto-transformer. 
TABLE  II. — Electrical  Accidents  In  Factories  other  than 

Electrical  Stations  in  1914. 

(The  small  figures  relate  to  fatal  accidents  and  are  included  in  the 

principal  figures,) 

Arcing  of  switches        38 

Arcing  of  fuses 9 

Shock  or  burns  when  replacing  fuse  wires 22 

Portable  apparatus,  connectors  and  flexible  wires 65'^ 

Unprotected  conductors,  switches,  terminals,  fuses,  &c.     ...  39" 

Working  on  live  electrical  apparatus     f  skilled  persons    ,,.  42' 

or  conductors  I  unskilled  persons,.  46- 

Miscellaneous  accidents  in  electrical  manufacturing  and 

repair  works — mostly  in  testing  operations      55' 

Adjusting  bruthes  and  cleaning  commutators  and  flashing 

at  commutators      6 

Miscellaneous      31' 

Total 350'" 

*  One  fatality,  fall  following  shock. 

The  electrical  accidents  in  factories  are  fewer  by  68,  or  l(>  per 
cent,,  than  in  the  previous  year,  the  number  of  fatalities  (1 1'.)  being 
one  less.  The  accidents  in  renewing  fuses  afford  examples  of  the 
dangers  of  different  types  of  fuses  to  which  I  have  drawn  attention 
in  Jormer  reports.  Most  of  the  injuries  are  burns  from  short 
circuit,  but  some  from  shock.  In  some  cases  short  circuits  were 
made  by  getting  the  fuse  wire  or  pliers  or  other  tool  across  the 
terminals  of  both  poles  or  between  one  pole  and  the  metal  case. 
Iq  some  instances  the  fuses  had  been  protected  by  a  switch,  but 
being  at  a  distance  it  was  not  used.  In  other  cases  where  there  was 
a  switch  at  the  fuses  it  was  connected  on  the  wrong  side  so  that 
the  fuse  terminals  were  live  whether  the  switch  was  "  on  "  or  "  off." 
Several  occurred  with  fuses  in  porcelain  carriers  having  the  fuse 
wire  in  a  groove  in  the  front  of  the  porcelain.  In  these  cases,  the 
fuse  having  blown,  the  attendant  replaced  it  without  having 
investigated  and  rectified  the  fault  which  caused  it  to  blow  in  the 
first  instance,  with  the  result  that  immediately  the  fuse-holder 
with  the  new  fuse  wire  was  put  into  contact,  the  fuse  blew  again, 
burning  his  hand.  Others,  causing  shock,  occurred  with  the 
"  bobbin  "  or  "  grip  "  type  carrier  having  live  metal  at  each  end  of 
the  porcelain.  None  of  the  above  arrangements  of  fuses  complies 
with  the  Regulations.  Fuses  not  protected  on  the  live  side  by 
switches  should  be  of  the  switch-fuse  type  so  constructed  that  the 
hand  when  grasping  the  handle  cannot  touch  live  metal,  and  is 
shielded  from  the  arc  should  a  fuse  blow  when  being  plugged  in. 

Of  the  accidents  in  the  use  of  portable  apparatus,  26  occurred 
in  handling  the  flexible  conductors.  One  case,  having  fatal 
results,  occurred  to  a  man  when  working  on  the  wet  floor  of  a  dry 
dock.    He   was  engaged   in  scraping  a  ship's  bottom  and  is  sup- 
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posed  to  have  trodden  on  the  flexible  cable  of  a  portable  lamp 
cluster,  a  nail  in  hie  boot  piercing  the  insnlation  of  the  cable. 
In  n:iiny  works  there  ia  no  proper  examination  of  the  fipxible  con- 
ductors whi  )h  remain  in  une  after  beinp  badly  damaged  and  worn 
out.  In  some  cases  the  metallic  armouring-  of  the  llrfxible  wires 
had  broken  and  pierced  the  insulation.  Metallic  armonrinp, 
especially  in  the  form  of  a  wire  helix,  is  not  a  desirable  form  of 
protection.  The  earth  connection  is  liable  to  become  disconnected, 
and  through  rough  usage  and  constant  bending:  the  wire  is  apt  to 
break  and  pierce  the  insulation,  and  becomine  live  is  very 
danererous.  Other  forms  of  protection,  snch  as  rubber  or  hard  cord 
braiding,  are  generally  preferable.  Twenty  of  the  accidents 
occurred  in  oonneoting  the  flexible  wires  to  the  circuit.  In  six 
cases  "  adapters "  were  being  put  into  larapholders  and  short 
circuits  occurred.  In  other  cases  pin  plugs  of  the  old  type  were 
used,  the  wires  short-circuiting  at  the  point  where  they  enter  the 
plug.  In  most  of  these  cases  the  use  of  safety  type  hand  shield 
plugs  would  have  prevented  the  accidents.  The  short  circuits 
which  occur  in  this  way  are  often  very  heavy,  leading  to  very 
severe  bums,  by  reason  of  the  circuit  being  too  heavily  fusfed. 
In  one  case  it  was  found  that  the  circuit  for  a  hand-lamp 'was 
fused  for  60  amperes.  Three  cases  of  shock  occurred  from 
unearthed  portable  drills.  Some  cases  of  shock  from  hand-lamps 
also  occurred.  One  fatal  case — also  in  a  dry  dock — occurred  in  the 
use  of  a  portable  "  cargo  lamp,"  a  cluster  of  several  lamps  being 
mounted  in  a  metal  reflector.  The  whole  fitting  became  live  by 
reason  of  a  terminal  screw  in  one  of  the  lamp-holders  being  in  con- 
tact with  the  barrel  of  the  holder.  The  man  took  hold  of  the 
reflector  of  the  fitting  and  was  killed.  The  fitting  was  not  earthed, 
and  was  not  in  accordance  with  the  requirements  of  the  Regula- 
tions. It  is  noteworthy  that  safety  type  cargo  fittings  have  been 
devised  and  are  now  on  the  market. 

Under  the  next  heading,  "  unprotected  conductors,"  there  were 
seven  fatalities,  of  which  six  were  due  to  contact  with  overhead 
wires.  The  wire^,  although  out  of  reach  from  the  ground,  were 
80  placed  that  workmen  in  the  course  of  their  duties  might  have 
at  some  time  to  get  into  clo»e  proximity  to  them.  In  one  case, 
wires  covered  nnly  with  braiding  were  run  out  of  doors  close  to  a 
steam  v>ilve.  A  man  had  to  get  1 1  the  Vilve  and  came  into  con- 
tact with  the  wires  (440-volt.  three-phase)  and  was  killed.  The 
braiding  of  wires  without  any  insulating  covering  is  quite  useless, 
and  may  lead  persons  erroneoaely  to  suppose  that  they  are  insulated 
and  safe  to  touch.  The  next  case  was  similar  ;  the  bare  wires, 
although  out  of  reach  from  the  ground,  were  within  reach  from  a 
pipe  bridge  on  which  the  man  got  in  the  course  of  his  duties.  He 
made  cmtaot  with  the  wires  and  fell  to  the  ground,  a  distance  of 
11  ft.,  and  although  he  died  from  the  results  of  the  fall,  he  was 
able  to  sta^e  that  he  received  a  shock.  The  next  case  occurred  at 
a  wharf  where  pit  props  were  unloaded  and  stacked.  The  wires 
were  22  ft  fmm  the  grnnnd  but  the  Drops  were  stack  ■<!  in  snme 
places  to  within  3  tt.  of  the  wires.  Th^^  supply  was  440  volts, 
three-phase.  A  man  on  one  of  the  stacks  touched  the  wires  and 
was  killed.  The  next  case  was  also  on  a  440-volt,  three-phase 
system.  Bare  wires  were  run  under  the  roof  of  a  large  engineering 
shop.  Men  were  at  work  painting  the  roof,  and  one  of  them  took 
hold  of  the  wires  amd  was  killed.  His  mate  managed  to  hold  him 
until  assistance  came  and  he  was  lowered  to  the  ground. 
Another  case  was  similar  in  all  respects  except  that  the  system 
was  400  volts,  three-phase.  Two  men  tried  to  get  the  victim 
off  the  wires,  but  themselves  received  shocks,  and  he  fell 
to  the  ground.  In  the  other  similar  fatality,  a  man 
was  sent  to  clean  out  a  gutter,  close  to  which  were  live  wires  at 
500  volts,  three-phase.  The  seventh  fatal  case  occurred  in  an 
engineering  works  to  a  man  touching  the  live  parts  of  a  240-volt, 
three-phase  switch  which  had  no  cover,  and  which  he  had  to  use. 
It  was  a  throw-over  type  of  switch,  having  double  blades  at  right 
angles  on  each  pole,  so  arranged  that  in  grasping  the  handle  the 
hand  would  be  liable  to  touch  the  projecting  blades  of  the  out- 
coming  side.  Of  the  non-fatal  accidents  nine  were  in  connection 
with  electric  cranes.  Five  were  by  men  touching  the  bare  trolley- 
wires  when  getting  in  or  out  of  the  cage.  Four  were  due  to 
unprotected  conductors  in  the  cage. 

Under  the  next  heading,  "  skilled  persons  working  on  live  con- 
duotors,  "  the  fatality  occurred  on  a  4 40- volt,  three-phase  system. 
Alterations  had  to  be  made  to  a  motor  circuit,  and  the  electrician 
cut  into  a  live  wire  with  a  pair  of  pliers.  It  was  fonnd  that  the 
fuses  protecting  the  circuit  had  been  removed  from  two  of  the 
wires,  but  not  from  the  third.  The  accidents  under  this  heading 
might  for  the  most  part  have  been  avoided  if  the  work  had  been 
done  at  night  when  the  works  were  shut  down.  Several  occurred 
at  switchboards  when  tightening  nuts  with  ordinary  uninBulated 
spanners. 

(To  hr  continveil.) 


connections  and  the  minimum  of  wiring  is  required  on  erection. 
The  fittings  are  thoroughly  ventilated  and  designed  to  endure 
handling  and  all  weather  conditions.  Internal  cut-outs  and  sub- 
stitutional resistances  can  be  supplied  if  required. 


Fig.  1.— Britannia  Fitting. 

In  several  patterns  hexagon  lanterns  are  supplied  as  alternatives 
to  globes,  thus  reducing  replacement  costs  in  case  of  breakages  ;  a 
variety  of  glass  also  is  available— opalescent,  frosted,  clear 
muranese    or    other    pattern.     We  illustrate   in  figs.  1  to  3  the 


Fig.  2.— Bristol 

Fitting. 


Fig.  3.— Outside  Shop 
Window  Fitting. 


Britannia  fitting  for  works  and  yard  lighting,  the  Bristol  fitting 
which  is  specially  de«igned  for  street,  railway,  dock  or  harbour 
lighting,  and  a  shop  window  rtfiector  fitting  ;  the  firm  also  sup- 
plies indirect  lighting  fittings  for  interior  lighting  by  means  of 
half-watt  lamps,  the  chain-suspended  reflectors  being  either 
polished  aluminium  or  opalescent  glass. 

Inspection  Lamp  for  Shell  Work. 

The  inspection  lamp  illustrated  in  fig.  4  is  made  by  Messrs. 
Simplex  Conduits,  Ltd.,  of  Garrison  Lane,  Birmingham.  Apart 
from  its  robust  constructions,  which  makes  it  particularly  suitable 
for  the  strenuous  usage  of  a  shell  factory,  it  is  provided  with  an 
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Ilair-Wutt  Lamp  Flttln^H. 

Mk.ssus.  Engi.nerrinii  and  Ann  t,*MPH,  Ltd.,  of  Sphere  Works, 
St.  Albans,  Hert«.,  have  recently  itsiird  a  list  of  half-watt  lamp 
fittings  covering  pra^tioa11y  all  requirement"  for  works  oHl-e, 
street  and  shop  liirhting,  indoors  and  out  of  doors.  Thcsi'  liftings 
are  substantially  constructed,  the  cast-iron  globe  ring  being  hinged 
and  held  op  by  a  fly  nut :  they  are  sent  out  with   rigid  internal 


I'm.  4. — Shell  Inspection  La-MP. 

earth  wire.  The  lampholder  is  insulated  from  the  body,  and 
both  holder  and  lamp  cap  are  protected  and  oannot  be  touched  by 
the  operator  so  long  as  the  guard  is  in  position.  The  lamp  shown, 
if  used  with  an  earthing  plug,  has  the  approval  of  the  Home 
Office. 

Cnnililned  Hontrr  and  Fan. 

The  Ok.nkuai.  Ei.kctiiic  Co  ,  Lth.,  of  ('.7,  i.iiieon  Viot^iria  Street, 
E.O.,  have  introduced  a  combined  steam  heater  and  electric  fan  for 
factory  heating,  which  should  prove  m-eful  for  insiallation  in  the 
munitions  workshops  of  whioh  so  many  have  been  hastily  erected 
•nd  oiiuipped.     The  device  consists,  for   low-pressure   steam,  of  » 
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battery  of  caat-iron  gilled  radiators  enclosed  in  a  etronc  sheet- 
steel  oasinp,  at  the  top  of  which  is  mounted  an  electric  propeller 
fan  ;  the  latter  blows  air  downwards  thronph  the  heater  and 
distributes  it  near  the  Hoor  level.  The  heater  is  carried  on  a 
substantial  cast-iron  base  and  is  fitted  with  steam  connection  and 
valve  and  drain  pipe.  A  similar  device  is  made  for  hiffh-pressure 
steam,  consisting  of  a  battpry  of  weldless  steel  tubes  bent  to 
U  shape  and  expanded  into  the  oast-iron  header,  with  a  sheet-steel 
casing  and  electric  fan  as  before.  The  system  appears  to  be  very 
simple,  e£Bcient  and  ea^y  to  install. 

Simple  Battery  Syritcliing  Scheme. 

The  Bwitchingr  scheme  shown  in  the  accompanying  diagram  is 
need  in  a  power  station  where  a  110- volt  direct-current  control 
circuit  is  needed  for  operating  oil  circuit-breakers.  For  this  pur- 
pose a  276-cell  power  storage  battery  was  available,  the  proper 
voltage  being  obtained  by  tapping  oS  the  required  number  of  cells. 


Fig.  5. — Knife  Switches  Wired  for  adding  End  Cells. 

To  take  care  of  the  changes  in  the  voltage  of  the  battery  at 
different  times  of  the  day,  taps  were  taken  from  five  cells.  The 
connections  for  changing  from  tap  to  tap  are  shown  in  the  dia- 
gram, five  single-pole,  double-throw  switches  being  used.  The 
arrangement  is  practically  foolprc^f,  as  it  is  impossible  to  short- 
oircnit  any  of  the  cells  in  changing  from  one  tap  to  another. — 
Electrical  World. 

Rust  on  Leg.;  of  Transmission  Line  ToTrerg. 

Eash  tower  in  a  new  transmission  line  between  Prairie  du  Sac 
and  Madison,  Wia.,  is  provided  with  renewable  legs.  Those  portions 
of  the  legs  most  likely  to  be  attacked  by  rust — the  sections  at  the 
gronnd  line — have  been  made  renewable,  so  that  any  weak  member 


Fig.  6. — Renewable  Parts  for  Tower  Legs  at  Ground  Line. 

may  ba  replaced.  Under  normal  conditions  any  tquarebase  tower 
will  stand  on  three  legs,  so  that  to  substitute  new  pieces  in  place 
of  rnsted  ones  the  maintenance  crew  has  only  to  unbolt  the  old 
ones,  remove  them,  and  put  in  duplicate  members. — Electrical 
World. 

A  NoTel  Lamp  Sliade. 

Messrs.  Electra,  Ltd.,  of  New  Barnet,  N.,  have  recently 
introduced  a  novel  electric  light  shade  which  has  been  specially 
designed  to  enable  the  police  regulations  regarding  reduced 
lighting  to  be  easily  and  effectively  complied  with. 

The  shade  can  be  opened  on  one  side  to  throw  light  in  a  desired 
direction,  giving  a  subdued  1  ght  elsewhere,  or  it  can  be  opened  at 
the  bottom  for  downward  lighting.  The  material  u?ed  is  blue  or 
green  coloured,  mounted  on  a  wire  frame  to  prevent  the  fabric 
from  touching  the  lamp. 


LEGAL 


The  Master  op  the  Rolls  stated  that  the  Court  woold  take 
time  to  consider  its  judgment  on  the  issue  of  infringement,  and 
should  it  be  thought  desirable  to  hear  further  arguments  on  the 
other  issues  in  the  case,  an  intimation  to  that  effect  wonlcl  be 
sent  to  the  parties  or  their  legal  advisers. 


Osram  Lamp  Works,  Ltd.,  v.  Pope's  Electric  Lamp  Co.,  Ltd. 
Mr.  Walter,  in  replying  on  behalf  of  the  appellants,  con- 
tended that  upon  the  evidence  there  had  been  clearly  infringement 
by  the  respondents  (defendants)  of  the  plaiatiffs'  patent.  He 
contended  that  Mr.  Ballantyne'e  (a  witness  for  the  defence) 
eyidence  under  cross-examination  in  the  Court  below  really 
amounted  to  an  admission  of  infringement  by  the  defendants. 
He  contended  that  the  plaintiffs  were  clearly  entitled  to  j  ndgment 
on  the  issne  of  infringement. 


Munitions  Act  Case. 
At  a  sitting  of  the  Oldham  Munitions  Tribunal  last  week,  the 
interesting  point  was  raised  as  to  whether  a  junior  cost  clerk, 
aged  15,  who  was  seeking  his  discharge  certificate  from  a  local 
firm  of  electrical  engineers,  was  engaged  on  munitions.  The  youth 
had  the  chance  of  going  into  the  cotton  industry,  and  his  father 
said  hi')  prospects  would  be  much  improved,  but  the  firm  he  was 
now  with  refused  to  let  him  go.  For  the  firm,  it  was  stated  that 
they  were  entirely  engaged  on  munitions  work,  and  that  the  youth 
had  been  employed  about  a  year,  and  had  taken  the  place  of  a 
man  who  had  enlisted.  After  hearing  both  sides,  Mr.  Sellers 
(chairman)  announced  that  he  and  his  colleagues  had  come  to  the 
conclusion  that  a  junior  rierk  of  16  years,  even  in  the  office  of  a 
controlled  establishment,  was  not  a  person  employed  on  munitions 
within  the  meaning  of  Sec.  7  of  the  Act,  and  therefore  his  appli- 
cation for  a  leaving  certificate  would  be  granted. 


Inland    Revenue    Case:    Appeal    by    the    UNDERaROUND 

Electric  Railways  Co.  op  London,  Ltd. 
In  the  Court  of  Appeal,  before  Lords  Justices  Swinfen  Eady, 
Bankes  and  Warrington,  on  Monday,  an  appeal  was  heard  by  the 
Underground  Electric  Railways  Co.  of  London,  Ltd.,  and  Glyn, 
Mills,  Currie  &  Co.,  from  a  decision  of  Mr.  Justice  Sjrutton, 
affirming  a  decision  of  the  CommiBsioners  of  Inland  Revenue. 

The  question  in  the  case  was  what  was  the  proper  stamp  duty  to 
be  assessed  upon  a  deed  dated  December  13th,  1912,  made  between 
the  appellant  company  and  Glyn,  Mills,  Cnrrie  &  Co.,  as  the 
trustees,  by  which  the  company  agreed,  provided  a  sufficient 
number  of  the  holders  of  ordinary  stock  of  the  Central  London 
Railways  Co.  would  take  guaranteed  stock  in  exchange  for  their 
ordinary  stock,  to  guarantee  interest  at  4  per  cent,  on  such  guaranteed 
stock,  payable  halt-yearly,  if  and  to  the  extent  that  the  profits  of  the 
Central  London  Railway  Co.  were  not  sufficient  to  pay  that  amount 
of  interest.  Mr.  Justice  Scrutton  having  affirmed  the  assessment 
of  the  Commissioners,  the  Railway  Co.  and  the  trustees  of  the  deed 
now  appealed  to  the  Court  of  Appeal.  Their  Lordships  dismissed 
the  appeal  with  costs. 


Restraint  op  Trade. — Messrs.  Herbert  Morris's  Appeal. 
In  the  House  of  Lords  before  Lords  Atkinson,  Shaw,  Parker  and 
Sumner,  after  arguments,  lasting  five  days,  judgment  was  reserved 
in  an  appeal  by  Herbert  Morris,  Ltd.,  from  an  order  of  the  Court 
of  Appeal  affirming  by  a  majority — Lord  Justice  PhiUimore  dis- 
senting— a  judgment  of  Mr.  Justice  Sargant  in  favour  of  the 
present  respondent,  Mr.  Fred.  Albert  Saxelby. 

Sir  Robert  Finlay,  K.C.,  Mr.  A.  J.  Walter,  K.C.,  and  Mr.  D.  M. 
Kerly,  K.C.,  appeared  for  the  appellant  company  ;  Mr.  Mark 
Romer,  K.C..  and  Mr.  W.  R.  Sheldon  for  the  respondent. 

SiK  Robert  Finlay,  in  opening,  said  that  the  only  point  their 
Lordships  were  asked  by  this  appeal  to  decide  was  whether  or  not 
an  agreement  under  seal  executed  on  March  17th,  1911,  by  the 
parties  to  these  proceedings  was  a  covenant  unenforceable  in  law 
as  being  unreasonably  in  restraint  of  trade — that  is,  as  being  in 
wider  terms  than  was  reasonably  necessary  for  the  protection  of 
the  appellants  in  thtir  business.  The  facts  have  already  been  fully 
reported  in  the  Electrical  Review. 

The  learned  counsel  went  on  to  contend  that  the  covenant 
was  not  wider  than  reasonably  ntceesary  for  the  protection  of  the 
appellants'  business.  He  traversed  the  judgments  of  Mr.  Justice 
Sargant  and  those  of  the  two  members  of  the  Court  of  Appea) 
(the  Master  of  the  Rolls  and  Mr.  Justice  Joyce)  who  agreed  with 
him.  He  asked  the  House  to  hold  that  the  dissenting  judgment 
of  Lord  Justice  PhiUimore  was  right,  and  that  this  appeal  should 
be  allowed.  The  case  of  employer  and  employe  was  not  different 
in  principle  from  that  of  vendor  and  purchaser,  for  the  protection 
of  property  in  each  case  was  the  foundation  of  the  principle. 

Mb.  Mark  Romer,  K.C,  for  the  respondent,  submitted  that  the 
order  appealed  from  was  right.  An  employer  was  entitled  to  take 
a  covenant  from  his  servant  which  would  prevent'  him  disclosing 
trade  secrets.  But  there  was  no  secret  trade  here.  An  employer  was 
not  entitled  to  say  :  "  I  will  teach  you  the  business,  but  I  will  prevent 
you  competing  with  me  afterwards."  It  was  not  a  case  of  pro- 
hibiting a  servant  soliciting  orders  from  his  former  master's 
customers. 

In  the  result,  the  House  reserved  its  decision. 


Wilkins  v.  Engineering  Works,  Ltd. 
In  the  Lord  Mayor's  Court,  on  Friday,  before  the  Recorder  (Sir 
Forrest  Fulton,  K.C),  and  a  jury,  a  claim  was  made  by  John 
Wilkins  &  Co.,  general  metal  workers,  of  Clerkenwell,  against  the 
Engineering  Works,  Ltd.,  London,  B.C.,  for  £32  12b.  6d.  damages 
for  refusal  by  the  defendants  to  accept  the  balance  of  an  order  for 
electric  light  enamelled  iron  reflectors.  Mr.  Kyffin  was  counsel 
for  the  plaintiffs,  and  Mr.  Weminck  for  the  defendants. 

According  to  the  plaintiffs'  case  the  defendants  appeared  to  have 
had  a  contract  to  fit  np  the  electric  light  at  the  new  buildings 
erected  for  the  Pearl  Insurance  Co.,  in  Holborn.  The  defendants 
required  a  cheap  article  made  in  the  cheapest  material.  Such 
reflectors  were  uBually  made  of  copper,  and  a  very  good  article 
could  be  turned  out.    The  defendants  wanted  them  made  of  iron. 
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to  a  Bpeiial  desifra,  for  which  speoial  tools  and  a  Bpecial  process 
were  required.  The  refleotors  were  2  ft.  across,  and  the  price  of 
them  was  to  be  .'is.  each.  On  .1  aly  30th,  an  order  was  piven  by  the 
defendants  for  1,000  enamelled  pressed  steel  r(  Hectors,  the  price 
with  6ttin»s  to  b)  Us.  each.  Althoujh  the  defendant  pressed  for 
the  delivery  to  be  made  within  a  specified  time  the  plaintiffs 
would  not  consent  to  such  a  term  being  made  part  of  the  contract, 
but  undertook  to  do  their  best  tj  make  delivery  within  the  time. 
From  time  to  time  complaints  were  made  of  certain  of  the 
reflectors  as  they  were  delivered,  defendants  complaining  that  they 
were  not  up  to  sample,  and  tha';  the  enamel  was  chipped.  The 
plaintiffs,  however,  said  that  the  articles  delivered  were  commer- 
cially up  to  the  sample,  but  any  that  were  not  they  were  agree- 
able to  replace,  and  the  enamel  was  not  chipped  when  the 
reflectors  were  delivered.  The  defendants  had  in  all  taken  600  of 
the  reflectors,  which  had  been  paid  for,  and  it  was  in  connection 
with  the  balance  of  400,  which  the  defendants  refused  to  ttke,  that 
the  plaintiffs'  were  now  seeking  to  charge  simply  the  stampers' 
charges,  which  they  had  had  to  pay.  In  the  negotiations  which 
had  taken  place  a  Mr.  Bauer,  who  had  changed  his  name  since 
August  4th  last  year  to  Mr.  Bower,  seemed  to  be  the  owner  of  the 
defendant  business. 

Mr.  Wbbninck,  for  the  defendants,  said  that  Mr.  Bower  was  the 
managing  director  of  the  defendant  company  ;  he  was  British  born, 
and  the  shareholders  were  British  subjects. 

Mb.  John  Wilkins.  senior  partner  in  the  plaintiff  firm,  was 
called,  and  gave  evidence  in  support  of  the  claim.  He  said  that  it 
the  refle.itor  which  the  defendants  required  bad  been  plain, 
iron  would  have  been  a  suitable  material  to  have  employed,  and  a 
more  satisfactory  j  lb  conld  have  been  turned  ont.  Then  fleeter 
required,  however,  was  fluted,  and  for  a  fluted  ri  fleeter  copper 
was  undoubtedly  the  better  material.  There  was  no  doubt  that 
an  entirely  different  reflector  tj  that  which  they  had  supplied  was 
going  to  be  substituted. 

Counsel  for  the  plaintiffs  subsequently  said  that  the  paitieshad 
come  to  terms. 

The  Recobdf.b  thought  it  quite  a  s»tisfactory  arrangemen':,  and 
a  juror  was  withdrawn. 


Lockeb-Lampson  r.  Isaacs. 
This    matter    was    mentioned    before    Mr.   Justice    SaTgant    on 
Novem'oer  26th,  and  the  hearing  of  the  motion  was  fixed  for  the 
fi'st  day  in  next  sittings. 

Alleged  Infringement  op  Switch-Box  Designs. 
In  the  Chancery  Division,  Mr.  Justice  Younger  had  opened  b3fore 
him  on  Monday,  November  29th,  the  action  of  Vandervell  i.  A.  P. 
Luniberg  &  Sons,  by  which  the  plaintiff  claimed  relief  in  respect 
of  an  alleged  infringement  by  the  defendants  of  his  registered 
design's  for  switch  boxes  used  in  connection  with  electrical  installa- 
tions. 

Mr.  Walter,  K.C.,  and  Mr.  Hunter  Gray  were  counsel  for  the 
plaintiff,  and  Mr.  Colefax,  K  C,  and  Mr.  Eric  Bousfield  repn- 
sented  the  defendants. 

In  open'ng  the  case,  Mr.  Walter  said  the  action  was  for 
iofringement  of  two  registered  designs,  the  first  No.  662,949, 
registered  in  Class  3  en  May  19th,  1910;  the  other  was  No. 
568527,  registered  in  Class  3  on  August  19th,  1909.  The  registration 
was  under  the  Patent  Act  of  1907,  Sec.  49  of  which  dealt  with 
registered  designs.  This  particular  design  applied  to  switch  boxes 
for  electrical  installations,  but  the  circumstances  were  different 
to  those  in  a  patent  action.  The  whole  question  was  whether 
a  new  and  original  design  had  been  infringed,  and  that  was 
really  a  c|uestion  for  the  eye — the  instructed  eye.  To  the 
instructed  eye  two  paramount  things  were  in  evidence,  two 
tumblers  and  six  switches  in  line  mounted  behind  the  plate.  At 
the  bottom  there  were  two  termiials  which  took  off  the  current. 
He  thought  that  the  Court  would  have  very  little  difficulty,  having 
regard  to  the  form  in  which  these  articles  had  been  put  upon  the 
maiket,  in  coming  to  the  conclusion  that  the  defendants' switch- 
box  was  practically  identical  with  the  plaintiff's  registered  design. 
It  was  not  until  the  end  of  1913  that  it  came  to  the  knowledge  of 
the  plaintiff  that  certain  articles  to  which  his  design  was  applied 
were  in  the  market.  On  those  articles  there  was  no  name,  and 
he  cauld  mt  for  a  long  time  find  out  who  was  putting  them  on  the 
maiket.  Finally  a  circular  issued  by  the  defendants  came  to  his 
notice,  and  he  discovered  what  they  were  doing.  The  defendants' 
articles  had  the  switches  arranged  on  the  plate  in  the  same  way  as 
the  plaintiff's,  two  circles  at  the  top  in  the  same  way,  and  the  two 
terminals  in  the  same  place  ai  the  plaintiff's.  A  closer  copy,  he 
submitted,  his  Lordship  conld  not  conceive.  Looking  at  a  switch- 
box  made  in  accordance  with  the  plaintiff's  design  and  one  of  the 
defendants,  his  Lordship  would  find  them  identical.  The  writ 
was  issued  on  June  3rd,  1914,  the  plaintiff  claiming  an  injunction, 
damages,  and  a  delivery  np  of  the  infringing  articles.  The  defence 
put  in  alleged  that  the  plaintiff's  design  was  not  novel  ;  that  the 
defendants  had  not  infringed  it :  and,  farther,  that  the  plaintiff 
had  used  the  number  of  his  registered  design  upon  articles  that 
were  not  made  in  acoordance  with  the  design.  With  regard  to 
the  last  part  of  the  defence,  in  1912  the  plaintiff  introduced 
two  new  forms  of  switch  boxes.  In  one  the  registered  number 
was  on  the  plate,  but  in  the  other,  no  number  appeared  on  the 
switch  plate.  That  state  of  things  remained  until  1913  when,  at 
the  time  of  the  Motor  Show,  the  plaintiff  introduced  a  new  switch 
plate.  It  was  got  out  in  a  hurry,  and  the  new  plate  should  have 
had  on  it  no  number  •.  six  plates,  and  six  plates  only,  were  pro- 
duced, but  by  some  mistake  the  registered  number  got  upon  on* 


plate,  and  that  plate  was  used  in  connection  with  a  switch  box 
not  of  the  registered  design.  That  one,  and  that  one  only,  had 
the  plaintiff  been  able  to  find,  and  immediately  it  was  called  to 
his  attention  he  took  the  precaution  of  putting  the  registered 
number  upon  the  wood  of  the  switch  box  instead  of  on  the  plate. 
He  submitted  that  the  defendants  had  taken  the  substantial  part 
of  the  plaintiff's  design,  and  there  was  nothing  whatever  to  depi  ive 
him  of  his  legal  rights  under  the  Act. 

Mb.  Colei'A.x  said  that  one  of  his  submissions  would  be  that 
what  was  put  in  as  an  illustration  of  the  plaintiff's  switch  box  was 
not  in  fact  the  registered  design. 

Me.  Walter  said  the  switch  box  produced  was  made  from  the 
design. 

Mr.  Colepax  pointed  ont  that  it  had  no  beading  round  it. 
Mb.  Walter  agreed,  but  said  he  would  produce  another  which 
had  the  beading.     It  made   no   difference.     The   defendants'  was 
substantially  produced  from  the  plaintiff's  design. 

Albebt  Midgley,  chief  electrical  engineer  to  the  plaintiff,  said 
they  did  a  large  business  in  supplying  electric  lighting  installa- 
tions for  motor  cars.  It  was  in  1913  that  it  first  came  to  his  know- 
ledge that  switch  boxes  similar  to  their  switch  boxes  were  on 
the  market.  At  the  time  they  introduced  the  switch  boxes  of 
registered  design  there  was  not,  to  his  knowledge,  any  switch  box 
like  them  on  the  market.  In  1911  the  plaintiff  introduced  what 
might  be  called  their  No.  1  switch  box,  and  on  that  the  registered 
numbers  appeared.  Later,  Nos.  2  and  3  were  put  on  the  market, 
but  on  neither  of  these  appeared  the  registered  numbers.  The 
same  switch  plate  was  used  in  the  latter  as  in  the  former.  He 
never  knew  that  the  registered  numbers  had  appeared  on  a  No.  2 
switch  box  until  his  attention  was  called  to  it  after  these  pro- 
ceedings were  commenced.  In  January,  1914,  he  received  a  stock 
of  new  switch  plates,  all  of  which  had  on  the  registered  number, 
but  they  were  intended  for  the  No.  1  switchboard.  He  conld  not 
explain  how  one  got  to  be  used  for  a  No.  2. 

Mb.  Midgley  described  the  process  adopted  by  the  plaintiff  firm 
in  constructing  an  article,  and  said  that  as  soon  as  his  attention 
was  called  to  one  of  the  switch  boxes  of  unregistered  design  having 
gone  out  with  the  registered  number  on  the  plate  he  checked 
every  one  of  the  plates  in  stock.  He  had  not  now  got  any  switch 
plates  with  the  registered  number  upon  them.  The  registered 
number  was  now  stamped  on  the  woodwork  to  avoid  any  possible 
error.  There  was  no  reason  whatever  for  applying  the  registered 
design  to  switch  box  No.  2,  and  until  his  attention  was  called  to 
the  one  instance  adduced  by  the  defendants  he  did  not  know  that 
it  had  ever  been  done. 

Mb.  Geo.  Croydon  Maeks  said  that  he  had  had  a  lengthy 
experience  of  motors  and  motor  accessories,  and  he  knew  of  no 
switch  box  similar  to  the  plaintiff's  registered  design. 

For  the  defence,  Mr.  Colefax  said  that  the  protection  afforded 
by  a  design  was  very  meagre,  and  the  Court  would  not  assist  the 
plaintiff  to  extend  the  protection  he  was  entitled  to.  What  was 
claimed  here  was  a  box  with  a  sloping  top  and  a  plate  in  com- 
bination with  a  number  of  switches  disposed  in  a  line.  He  sub- 
mitted that  that  was  not  the  registered  design  at  aU.  It  was  not 
right  to  pick  out  one  or  two  features  of  the  drawing  and  say  they 
constituted  the  registered  design.  Everything  shown  in  the  drawing 
went  to  constitute  the  design  as  registered.  Looked  at  in  that 
way,  the  defendants'  article  did  not  infringe,  and  it  was  impos- 
sible to  say  that  the  metal  plate  was  not  an  assential  part  of  this 
design.  In  each  of  three  respects  the  alleged  infringement 
differed  from  the  registered  design.  His  second  poipt  was 
invalidity  of  the  design. 

Espert  evidence  was  given  as  to  the  defendants'  interpretation 
of  the  design,  and 

Mb.  Walteb,  in  reply,  commented  on  the  fact  that  the 
defendants  had  not  given  evidence  as  to  how  they  came  to  get  out 
their  des'gn. 

At  the  conclusion  of  the  arguments,  his  Lordship  reserved 
judgment. 


WAR     ITEMS. 


Necessary  Trade  Service. — The  Gonoral  Purposes  Coin- 
ii\il(<r  (if  iIk'  Manchfsler  Chainlxr  of  rumiiioico  has  had 
iiivUr  consiiUration  the  rfCciU  ciicul.ir  finni  the  Board  of 
'Ir.ulf  ros(x-cting  tlio  |>reparalion  by  an  Intor-Dcparlnu'iital 
.Vdvisorv  Comniitloo  of  lists  of  ocrupations  fioiii  which 
tnlistiiicnts  oufjht  to  Ix'  roslrictt-d,  in  view  of  tlio  noc<.'ssitv 
for  maintaining  the  trade  of  ihv  country  as  far  as  ix>ssibU', 
.ind  tlie  foUowinfl  rt-solulions  have  been  forwarded  to  the 
Ki'servetl   Occupations  Coniiniltec: — 

That,  in  thp  opinion  ol  llii«  commillcc,  it  is  PMcntinl  for  llic  well-being 
of  ihc  founlry  lli.il  ihe  trndc  of  tlic  district  slinuld  be  kept  in  bcin(j  as  fur  ns 
posnibie,  in  order  (1)  to  provide  the  sinews  of  war;  (2)  to  mnint.nin  exports 
nnd  so  countcrnct  Ihe  serious  decline  in  exchange  which  is  the  nrilur.il  conse- 
quence of  the   incrensinn   value  of   imports  nnd   decreasing  value  of  exports. 

That  for  these  reasons  it  is  essential  that  in  certain  occupations— sub- 
divisions of  Ihc  Industrial  and  commercial  community— a  small  percentage  of 
men  should  be  reserved  from  military  service  until  the  latest  pos-vible  group, 
always  taking  into  account  the  percentage  of  eligible  men  from  that  section 
who  have  already  offered  themselves  for   enlistment. 

It  is  RUgjJoslod  that  tlie  undcrnoled  clns.ses  of  emplov<*s 
should  Ix'  reservetl  to  the  latest  possible  group,  on  due 
lepresentations  to  the  .Advisory  Coniniilteo,  viz.,  heads  of 
(lepartinenls,  principal  clerks,  expert  assistants,  inaUers-up, 
)).icUers,  anil  case-makers. — "  Manchester  Courier." 
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Electricity  Works  Staffs  and  Recruiting.— Prior  to  tli<; 
war  the  employes  of  the  Carlisle  electricity  works  numbered 
•50.  Eighteen  of  these  are  already  with  the  Forces,  but  the 
remainder,  though  stan-ed  men,'  are  not  content  only  to 
wear  a  war  badge,  and  last  weeU,  leaving  just  sufiicicnt  of 
their  number  Ix-hind  to  keep  the  station  running,  they 
marched  in  a  body  (27).  headed  bv  Mr.  Pur.se,  th<-  borough 
electrical  engineer  (who  is  himself  of  military  age),  to  the 
ri'cruitin.g  ©flfiee  and    prese-ntetl   themselves   for    attestation. 

I'p  to  the  present  35  per  cent,  of  the  staff  and  employes 
of  the  Hull  Corporation  I'^lectricity  [)<'partment  have  en- 
listed. Mr.  J.  F.  Magoris  (deputy  electrical  engineer)  has 
informed  the  Electricity  Committee  that,  in  view  of  the 
importance  of  the  undertaking  in  regard  to  war  purposes, 
he  has  not  yet  felt  justified  in  sanctioning  further  enlist- 
ments under  the  old  system.  He  now  proposes  that  the 
Committee  give  their  sanction  to  the  remainder  of  the 
eligible  members  of  the  department  offering  themselves  for 
enlistment  under  Lord  Derby's  scheme.  The  Committee 
in  approving  this  course  resolved  that,  in  the  event  of  any 
of  those  so  enlisting  being  eventually  called  up  to  serve,  thev 
shall  be  recognised  by  the  Committee  on  the  same  basis  as 
those  who  have  already  enlisted. 

Engineers  and  Munitions. — The  E.\ecutive  Committee  of 
the  Amalgamated  Society  of  Engineers,  in  replying  to  the 
charges  which  Mr.  Lloyd  George  made  at  the  Trade  Union 
Conference  against  certain  trade  unions,  states: — "  The  best 
answer  that  can  be  given  in  reply  to  the  general  impression 
created  in  the  public  mind  that  the  engineers  have  not 
loyally  abided  by  the  terms  of  the  Treasury  agreement  is 
to  state  what  the  A.S.E.  has  done: — (1)  The  society  has  re- 
moved all  overtime  restrictions  in  regard  to  tlie  production 
of  war  material,  and  did  so  in  the  early  days  of  the  war.  (2) 
The  society  has  adopted  the  Treasury  agreement  by  a  large 
vote  of  the  members,  and  has  lovalh'  observed  the  terms  of 
the  agreement  in  regard  to  the  non-stoppage  of  work  and 
the  settlement  of  disputes.  (3)  The  society  has  agreed  to 
the  introduction  of  semi-skilled  workmen  doing  skilled 
men's  work,  and  unskilled  and  femak*  labour  doing  semi- 
skilled men's  work  in  the  manufacture  of  shells  and  fuses." 

German  Shortage. — The  "  Morning  Post  "  Paris  corre- 
spondent says  that  in  a  statement  issued  to  German  troops 
on  August  28th  last,  Colonel  Oldershausen,  Chief  of  Staff 
of  the  8th  Reserves,  complains  that  some  of  the  troops  are 
careless  in  their  collection  of  teleplione  wires,  and  he 
writes: — "  All  men  must  have  it  properly  brought  to  their 
notice  that,  owing  to  the  growing  dearth  of  india-rubber,  it 
is  absolutely  essential  to  take  the  utmost  care  of  all  insulated 
wires.  All  authorities  possessing  telephonic  <>quipment,  when 
it  is  a  question  of  setting  up  a  line  or  replacin.g  one  in  use, 
should  carefully  detei-mine  their  actual  requirements  and 
should  remember  that  waste  and  faulty  manipulation  will 
one  day  make  it  impossible  to  furnish  supplies.  .All  troops 
should  aim  at  making  a  reserve  stock  of  wires  by  carefuflN' 
collecting  the  old  wires  that  are  to  be  seen  in  every  direction. 
The  central  administration  is  not  in  a  position  to  supply  al! 
the  requests  for  w-ire  that  are  addressed  to  it." 

The  Only  Real  Safeguard. — The  "  Melbourne  .Age,"  for 
October  18th,  says: — "  W  hilst  the  imnortation  of  enemy 
goods  into  the  Commonwealth  is  prohibited  by  law,  the 
Minister  of  Customs  admits  that  very  little  check  can  be 
exercised  regarding  the  introduction  of  enemy  goods  made  in 
neutral  countries.  With  a  view  to  minimising  trade  of  this 
class,  the  department  is  requiring  that  anv  .goods  which 
might  be  suspected  of  being  of  enemy  origin  must  be  accom- 
panied by  a  certificate  from  the  British  Consul  that  the\- 
were  manufactured  in  the  neutral  country  from  which  they 
were  exported.  But  the  only  real  safeguard  a.gainst  helping  tht 
trade  of  the  enemy,  Mr.  Tudor  says,  is  for  people  to  Dur- 
ehase  the  goods  of  their  own  country  and  tho.se  of  undoubted 
British  origin." 

The  Mark  of  Cain. — The  "  Morning  Post  "  correspondent 
says  that  the  three  leading  German  Associations  of  Com- 
mercial Employes  have  just  ptMitioned  the  German  Chambers 
of  Commerce,'  urr'ing  them  to  do  everything  possible  to 
prevail  on  all  employers  of  labour  in  Germany  to  guarantee 
that  employes  at  the  Front,  whose  positions  are  now  filled 
bv  women  shall  be  guarantt^  reinstatement  after  the  war. 
and  that  the  women  concernetl  shall  then  l>e  dismissed.  Th- 
pcHitioners  fear  that  a  long  time  may  elanse  after  the  war 
before  German  men  will  be  able  to  find  employment  abroad. 

County  Men  with  the  Forces.^VVe  have  received  from 
the  County  of  London  Electric  Supply  Co.,  Lttl.,  a  copy  of 
\o.  2  of  their  "  Staff  War  Bulletin."  The  Roll  of  Honour 
is  re-published  and  is  brought  up  to  date,  casualties,  in- 
cluding those  of  four  men  killed  in  action,  bein.g  indicated. 
.\  list  of  the  wounded  or  invalided  is  given,  and  there  are  ;i 
number  of  general  notes  and  seven  pages  of  extracts  from 
letters  received  from  the  Front. 

Electrical  Treatment  for  Wounded  Soldiers. — Seven  hun- 
dred wounded  soldiers  have  arrived  in  Manchester  for  special 
electric  massage,  heat  and  light  treatment,  for  which  pur- 
pose the  Corporation  has  set  apart  the  art  gallery  and 
organ  room  at  Heaton  Park. — "Times." 


BUSINESS   NOTES. 


Enemy  Debts  Notice.— By  an  order  of  the  Chancery 

Divi.'^ion,  an  inquiry  is  to  be  made  as  to  what  debts  of  the  enemy, 
Df.  Heinrich  Traun  &  Sii'ine.  to  persons  within  the  United 
Kingdom,  not  being:  enemies  within  the  meaninp  of  the  Tradinff 
with  the  Enemy  Amendment  Act,  1!I14,  remain  unpaid.  Any 
person  claiming  to  be  a  creditor,  ard  not  being  an  enemy,  is 
required  to  send  particulars  to  the  Public  Trustee,  the  custodian 
under  the  Act,  3  and  I,  Clement's  Inn,  Strand,  W.C.,  or  he  will  be 
psremptorily  excluded  from  the  benefit  of  the  said  order. 

Bankruptcy  Proceeding's.— Savim.k  >v  Walton,  elec- 
trical engineers  and  contractors,  39,  Victoria  Street,  Westminster, 
8.W. — The  ti'-st  meetingr  of  creditors  was  held  last  week,  at  the 
London  Bankruptcy  Court,  under  a  receiving  order  made  in  this 
case.  Mr.  Egerton  S.  Grey,  Official  Receiver,  reported  that  Capt. 
L.  A.  Thomson  had  attended  under  the  proceeJings,  and  had  stated 
that  in  May,  lltll,  he  commenced  business  in  partnership  with 
another  as  electrical  engineers  and  contract'^rs,  at  the  above 
address.  They  contracted  for  complete  installations  of  electric 
light  and  oower  in  works  and  private  houses,  also  for  sundry 
wiring  work.  They  secured  some  fairly  large  contracts,  and  did 
very  well.  The  partnership  was  dissolved  in  M;tober,  I'JIS,  under 
terms  that  th«  debtor  paid  his  partner  £86,  and  continued  the  busi- 
ness alone.  He  was  successful  during  the  next  few  months,  but 
the  business  then  fell  away,  aid  when  war  was  declared  he  lost 
several  promised  contracts,  owing  to  the  firms  with  whom  they 
would  have  been  made  retrenching  during  the  war.  On  S-ptember 
18th,  ItiU,  the  debtor  received  a  commission,  and  thereupon 
delegated  the  management  of  his  business  to  another,  and  had  only 
attended  at  the  office  on  two  occasions  since  he  j  lined  the  Army. 
The  business  gradually  declined,  and  in  June  last  the  debtor 
decided  to  close  it  until  he  would  agan  be  able  to  give  it  his 
personal  supervision.  Ha  attributed  his  failure  to  competitii  n. 
loss  on  contracts,  outbreak  of  hostilities,  an  i  lack  of  capital.  The 
liabilities  were,  roughly,  estimated  at  betwetn  £2,000  and  i;3,000, 
and  the  assets  were  valued  at  £134.  In  the  absence  of  any  offer, 
the  case  was  left  in  the  hands  of  the  Official  Reseiver  to  be  wound 
up  in  bankruptcy. 

Albert  Whiteley,  electrical  and  mechanical  engineer,  7, 
Margaret's  Road,  Llandudno  Junction. — Trustee  CL.  Hugh-Jones, 
Chester)  released  October  14th 

(i.  E.  HIPKI^s,  electrical  engineer,  Dudley.  —  Trustee  (A.  M. 
Fairbairn)  released  October  14th. 

Cataloji'ues  and  Lists.— Messrs.  A.  P.  Lundberi;  and 

Sons,  477  and  489,  Liverpool  RoafI,  London,  N. — The  firm  has 
issued  a  bound  catalogue  (Xo.  1)  of  nearly  90  pages,  in  which  there 
are  exhaustively  particularised  only  four  of  their  many  types 
of  tumbler  and  other  small  swi'ches,  namely,  single-way, 
"Twinob,"  double-pole  and  triple-pole.  Prices  of  two-way 
switches  are  also  indicated.  Miny  of  their  plug  connections, 
ceiling  roses,  &c.,  will  be  dealt  with  in  future  lists,  but  until  the 
issue  of  these  the  old  pamphlets  are  still  available.  The  list  con- 
tains about  200  illustrations,  and  in  the  main  it  deals  with  30 
different  kinds  and  forms  of  single-way  switch  and  modifications 
thereof.  The  contents  are  very  neatly  arranged,  prices  are  clearly 
shown,  and  dimensions  are  given  in  both  inches  and  millimetres. 
Copies  of  the  catalogue  are  to  be  sent  to  the  firm's  regular 
customers,  and  other  applicants  will  be  supplied  if  a  business  card 
is  forwarded. 

The  General  Electric  Co.,  Ltd.,  67,  Queen  Victoria  Street, 
London,  E.G.— 8-page  leadet  giving  full  and  illustrated  description 
of  the  "Migas"  detector  for  detecting  the  presence  of  gas  in 
mines  ;  also  a  four-page  leaflet  describing  their  combined  steam 
heater  and  electric  propeller  fan  system  for  factory  heating. 

Messrs.  Pope's  Electric  Lamp  Co.,  Ltd.,  Hythe  Road, 
Willesden,  N.W.— New  leaflet  giving  prices  of  Pope's  carbon- 
filament  lamps.  Trade  customers  can  have  quantities  of  the  list 
over-printed. 

Messrs.  Brook,  Hirst  &  Co.,  Ltd,  Northgate  Electrical 
Works,  Chester.— Catalogue  No.  3  is  an  excellent  and  convenient 
production  of  136  pages  in  which  the  firm  set  forth  very  fuily  in 
tabular  form  prices,  dimensions,  code-words,  and  other  particulars 
of  their  "  Brookhirst  "  direct-current  motor-starting  and  control 
gear.  A  number  of  further  catalogues  dealing  with  motor  starters, 
control  oanels,  and  other  lines,  are  in  course  of  preparation.  The 
publication  now  before  us  covers  Midget  starters  and  panels,  over- 
load trips  for  ''  B  "  and  "  C  "  type  starters  and  panels,  constant  and 
variable  speed  standard  "B"  and  "C"  type  panels,  shunt  regu- 
lators, multiple  lever-type  starters  and  panels,  kc. 

A  Xew  Zealand  Exiiibition.— The  Commeicial  Intelli- 
gence Branch  of  the  Board  of  Trade  is  notified  by  his  Slajesty's 
Trade  Commissioner  for  New  Zealand  (Mr.  W.  (J.  Wickham)  that 
the  Wellington  Chamber  of  Commerce  are  organising  an  exhibition 
of  goods  of  British  manufacture,  to  be  held  during  one  wet k  in 
February  next.  Mr.  Wiokham  suggests  that  British  firms  who 
are  unable  to  supply  the  New  Zealand  maiket  at  the  present  time, 
either  at  all  or  on  the  same  terms  as  previously,  should  endeavour 
to  keep  their  names  before  the  public,  not  only  by  participating  in 
the  exhibition,  but  also  by  carrying  out  a  campaign  in  the  local 
Press,  telling  the  public,  who  are  inclined  to  be  sympathetic, 
exactly  whv  their  goods  are  not  obtainable,  or  why  they  are  higher 
in  price.  His  Majesty's  Trade  Commissioner  states  that  there  is  a 
marked  tendency  on  the  part  of  local  agents  to  look  to  foreign 
countries  as  a  source  of  supply. 
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British  Trade  in   China. — In  the  course  of  an  address 

to  the  Far  Eastern  Section  of  tha  London  Chamber  of  Commerce 
and  the  China  Association,  Mr.  Thomas  M.  Ainscoueh,  the  Special 
Commissioner  of  the  Board  of  Trade,  said  there  had  been  a  growing 
conviction  among  British  engineers  for  some  time  that  unlets  the 
present  system  of  representation  in  China  was  revised  they  would 
find  themselves  completely  excluded  from  the  electrical  and 
industrial  machinery  market,  which  was  being  secured  by  the 
Germans.  This  conviction  had  been  reflected  in  the  formation  of 
gronps  of  British  manufacturers,  who  had  continued  either  to 
carry  out  their  own  pioneering  work  in  China,  in  conjunction  with 
the  merchants,  or  to  sell  their  products  direct  to  Chinese.  Such 
groups  were  working  in  the  right  direction,  and  their  eneiary  and 
enterprise  deserved  all  success.  The  past  10  years  had  seen  a 
wonderful  increase  in  the  number  of  European  firms  who  were 
distributing  their  goods  direct  to  the  Chinese  consumer  in  all  the 
large  towns  of  the  interior  through  the  medium  of  guaranteed 
Chinese  agents,  working  under  the  constant  supervision  of 
European  inspectors.  In  order  to  carry  out  a  system  of  this  kind 
we  required  powerful  syndicates  with  large  capital,  and  the  ability 
to  count  the  success  of  the  system  by  carrying  it  out  for  at  least 
a  full  trade  cycle  of  five  years  or  so.  He  emphasised  the  necessity 
for  closer  co-operation  between  the  manufacturers  and  merchants 
in  this  country,  the  need  for  the  provision  of  greater  facilities 
from  our  banks  and  financial  institutions  for  the  purpose  of 
financing  deferred  payments  on  large  Chinese  Government  and 
private  contracts  for  plant,  machinery,  and  other  supplies,  and  the 
importance  in  the  future,  as  China  opened  up,  for  our  mercantile 
assistants  and  travellers  to  secure  a  wider  knowledge  of  the 
country  and  its  people,  their  language,  traits  of  character,  business 
methods,  and  mode  of  life.  British  merchant  houses  in  China,  he 
said,  ought  to  take  advantage  in  the  temporary  lull  in  German 
competition  in  China  during  the  war  to  revise  their  methods  and 
put  their  house  in  order.  The  openings  for  an  extension  of  the 
foreign  trade  of  the  country  were  greater  than  ever  before. — 
Daily  Teleyrapli. 

r.S.  Electrical  Exports  in  Auo:nst, — The  American 

Electrical  Review  quotes  the  following  facts  regarding  the 
electrical  exports  during  August.  Although  the  electrical 
total  is  below  that  of  July,  it  exceeds  that  of  August,  1914,  by 
nearly  80  per  cent.  The  latter  month,  however,  was  the  first 
month  of  the  European  war  when  all  international  commerce  was 
very  seriously  curtailed.  For  the  four  classes  for  which  the 
number  of  articles  exported  is  given  in  the  Government  report, 
there  were  shipped  last  August  the  following  :— Electric  fans, 
1,112  ;  arc  lamps,  75  ;  carbon-filament  lamps,  140,282  ;  metal- 
filament  lamps,  461,580. 
The  detailed  figures  for  the  electrical  classes  reported  are  : — 
August,  1915.       August,  1914. 

Batteries       $114,516  $38,722 

Dynamos  or  generators      ...       216,906  114,570 

Fans 15,453  5,528 

Insulated  wire  and  cables...      251,083  51,236 

Interior  wiring  supplies,  &c. 

(including  fixtures)        ...         49,202  43,511 

Lamps — 

Arc  1,633  1,620 

Carbon-filament 17,221         •  4,338 

Metal-filament 74,119  9,502 

Meters  and  other  measuring 

instruments         .t7,244  23,747 

Motors  277,940  118,190 

Telegraph  instruments  (in- 
cluding wireless  ap- 
paratus)             17,030  3,101 

Telephones 50,841  78.403 

Transformers  29,146  33,609 

All  other      633,958  497,543 

Total $1,806,292         $1,024,010 

The  total  value  of  all  electrical  exports  for  the  first  eight  months 
of  1915  was  $14,977,440,  compared  with  $13,654,569  during  the 
corresponding  months  of  1914,  and  $18,919,235  for  1913. 

l>i.ssolutions  and  Li(|uidation.s. — Brightk.n,  Maluil.m 

AND  Kino,  Ltd.— A  meeting  is  called  for  December  2'Jth,  at  16, 
Philpot  Lane,  E.G.,  to  bear  an  account  of  the  winding  up  from  the 
liquidator. 

P.  L.  DwYEB  A;  Co.,  electrical  mannfaoturers  and  suppliers,  66, 
Victoria  Street,  London,  S.W.— Messrs.  I'.  L.  Dwyer  &  P.  R. 
Winterson  have  dissolved  partnership.  Mr.  Dwyer  attends  to  debts, 
&c.,  and  continues  the  business  under  the  same  style. 

Stolz  Elkctboi'iionk  Co.  (1913),  Ltd.— December  15th  is  the 
last  flay  for  the  receipt  of  proofs  for  dividend,  by  the  liquidator 
Mr.  II   E.  Burgess,  33,  Carey  Street.  W.O. 

IlOLmjitN  Elkctric  FniKH,  Lto.— This  company  is  windiu?  up 
voluntarily,  with  Mr.  W.  0.  Pariutt,  163,  Harriugay  Road,  West 
Ore«n,  as  liquidator. 

Trade  Announcement.s.— MKsan.'i.  Wim.iam  Sandehs 

AND  Co.,  of  I'alcon  Electrical  WorkK,  Kidding  Lane,  Wedneabury, 
writing  to  us  with  reference  to  a  recent  rpgintration  of  a  company 
named  "  Wm.  Sanders  A:  Co.,  1915,  Ltd.,  dcciro  it  to  be  known 
that  this  has  no  connection  with  themselvev,  as  their  firm  is,  and 
always  has  been,  a  private  one. 

For  family  reasons,  thp  businesfl  of  M|fH."iKs,  McKechnie  Bkob  , 
copper  smelters,  kc,  of  liirmineham,  has  been  converted  into  a 
private  limited  ooinpany  as  McKcchnin  Brothors,  Ltd.  The  general 
management  will  remain  ap  hcrotofoto. 


Book  \otices. — "  Proceedings  of  the  Amerioan  Institute 
of  Electrical  Eagineere."  Vol.  XXXIV,  No.  11.  November,  191.".. 
New  York  :  The  Institute. 

"  Eiamples  in  Alternating  Currents."  Vol.  I.  By  Prof.  F.  E. 
Austin.     Hanover,  N.H.,  U.S.A.  :  F.  E.  Austin.     Price  «2.40. 

"Science  Abstracts,"  A  and  B.  Vol.  XVIII.  Part  2.  November 
25th.  1915.     London  :  E.  &  F.  N.  Spon,  Ltd.     Price  Is.  6d.  each. 

''  Juuntal  of  the  Institution  of  Electrical  Engineers."  Vol.  LIV, 
No.  251.  London  :  E.  &  F.  X.  Spon,  Ltd.  Price  33.  (id.  The  issue 
for  December  contains  the  following  papers  : — "  A  New  High- 
EflSoiency  Incandescent  Lamp,  '  by  E.  A.  Gimingham  and  S  R. 
MuUard  ;  "The  Higher  Harmonics  in  Oscillograms,'  by  Prof. 
G..W.  O.  Howe;  "A  Mode  of  Studying  Damped  Oscillations,  "  by 
Prof.  D.  Robertson  ;  "  The  Magnetic  Testing  of  Bars  of  Straight 
or  Curved  Form,"  by  A.  Campbell  and  D.  \V.  Dye  ;  "  Armature 
Copper  Losses  in  Rotary  Converters  and  Double-Current  Genera- 
tors," by  L.  H.  A.  Carr  :  "  The  Production  and  Properties  of  Elec- 
trolytic Copper,  '  by  B.  Welbourn  ;  and  the  Inaugural  Addresses  of 
the  President.  Mr.  C.  P.  Sparks,  and  Messrs.  D.  A.  Starr,  D.  E. 
Roberts,  and  W.  L.  Carter. 

Fire. — A  fire  occurred  on  Saturday  at  the  premises  of 
Messrs.  HoweU  \  Co.,  electrical  engineers,  of  Lichfield  Street, 
Hanley.  Part  of  the  premises  was  gutted,  and  the  damage  done  is 
estimated  at  between  £2,000  and  £3,000. 

For  Sale. — The  Leeds  Corporation  Tramways  Com- 
mittee has  for  disposal  six  Lancashire  boilers,  with  mechanical 
stokers,  superheaters,  i;3.  The  Manchester  Ship  Canal  Co.  has  for 
disposal  two  Lancashiie  boilers,  one  set  of  triple-expansion  vertical 
condensing  engines,  four  pneumatic  pumps,  and  440  ft.  of  pipe. 
Particulars  are  given  in  our  advertisement  pages  to-day. 

.4  (rlerman  Trust. — The  Central  News  says  that  "  An 
Electrical  Works  Trust  has  been  established  in  Berlin .  to  which  the 
greater  number  of  the  big  companies  belong."  Absence  of  fuller 
information  leaves  us  in  doubt  as  to  whether  this  indicates  any 
alteration  in  a  state  of  affairs  that  has  long  existed. 

Board  of  Trade  Inquiries.— South  Africa. — A  Johan- 
nesburg agent  wish^is  to  obtain  agencies  of  United  Kingdom 
manufacturers  of  electrical  fittings,  wire,  and  sundries.  Manu- 
facturers can  obtain  his  name  and  address  by  applying  to  the 
Board  of  Trade  Commercial  Intelligence  Branch,  73,  Basinghall 
Street,  E.G. 

Electric  Lamp  Renewals.— The  method  employed  by 

the  Allies  Electric  Lamp  Co.,  Ltd.,  of  Montgomery  St.,  Hammer- 
smith, W.,  for  repairing  electric  lamps,  is  to  cut  the  bulb  just 
below  the  shoulder,  renewing  the  hooks  and  filament,  and  welding 
the  glass  together  again. 

Xew  Lamp  Factory  in  Spain. — It  is  reported  that  a 

new  factory  for  the  manufacture  of  metal-filament  incandescent 
lamps  is  about  to  be  established  in  Madrid. 


LIGHTING  AND  POWER  NOTES. 


Atherton. — Price  Incekase. — The  charges  for  electrical 

energy  for  power,  heating  and  cooking  purposes  are  to  be  increated 
from  January  1st  as  follows : — To  consumers  purchasing  energy 
at  a  price  not  exceeding  '626d.  per  unit,  20  per  cent.  :  to  consumers 
purchasing  energy  at  a  price  above  '625d.  per  unit,  10  per  cent. 

Australia, — The  Williamstown  T.C.  (Vic.)  is  borrowing 
£20,000  for  the  installation  of  electric  light  and  for  drainage 
purposes. 

The  Blue  Mountains  (N.S.W.)  Council  proposes  borrowing 
£2.'>,000  to  install  electric  light  in  the  towns  of  Lawson,  Black- 
heath,  Springwood,  Mount  Victoria,  and  Medlow. 

The  Queensland  Government  has  appointed  Mr.  W.  Corrin,  chief 
electrical  engineer  of  the  New  South  Wales  public  works  depart- 
ment, to  prepare  a  scheme  for  the  establishment  of  an  electric 
power  station  at  Ipswich,  to  supply  power  and  light  for 
Ipswich  and  Brisbane  and  the  neighbouring  localities.  It  is 
expected  that  the  Government  and  the  railway  department  will 
co-operate  in  the  carrying  out  of  the  scheme. 

The  Wangarratta  tVic.)  Council  has  applied  for  an  order  in 
Council  for  the  supply  of  electric  lighting  ;  the  Kyneton  (Vic.) 
Council  has  also  applied  for  an  order  to  install  electric  light  at 
Trentham. — Tcnder.i. 

The  Melbourne  City  Council  has  had  under  consideration  a 
resolution,  the  object  of  which  is  to  encourage  the  installation  of 
electric  lighting  and  heating  and  power  in  city  buildings,  thereby 
increasing  the  business  of  the  Council's  electric  nupply  department, 
and  is  to  the  etfect  that  the  initial  cost  of  installing  electric  current 
in  any  promi'cs  within  the  city  should  bo  advanced  by  the  Council, 
if  and  wlien  desired  by  any  owner,  such  owner  to  guarantre  repay- 
ment in  30  monthly  instalment',  bearing  interest,  and  that  8te|ifl 
be  taken  to  eivo  effect  to  this.  It  is  stated  that  only  75  per  cent, 
of  the  buildings  in  the  city  arc  iqnipped  with  the  electric  light, 
the  mnin  reaaan  being  that  the  owners  or  loFHees  are  not  prepared 
to  scrap  their  gas  flttingn  and  incur  an  immediate  expense  ranging 
from  £30  nr  £til  upwardr  The  matter  was  referred  to  the 
E.L.  Cdmmiltee  for  report,— .V»//>iiH/ne  Age. 
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Belfast. — Owing  to  the  Treasury  having  refused  to 
sanction  the  raising  of  loans  by  the  Corporation  for  the  purpose  of 
providiner  electric  service  mains  and  meters  to  consumers,  no 
further  applications  for  electricity,  involving  this  class  of  expendi- 
ture, can  be  acceded  to. 

Bisphani.— Street  Lighting. — The  U.D.C.  has  agreed 

npon   a  modified   scheme  of  electric  lighting  for  the  district,  the 
electrical  engineer  having  received  the  necessary  instructions. 

Bung'ay. — E.L.  Scheme. — The  U.D.C.  has  appointed 
•  Committee  to  meet  Mr.  Best,  of  Bradford,  with  respect  to  an 
E.L  scheme  for  the  district  submitted  by  him.  The  clerk  has 
obtained  information  from- places  where  Mr.  Best  has  carried  oat 
schemes. 

Carmarthen. — The  T.V.  has  considered  an  application 
from  the  Carmarthen  Electric  Supply  Co.,  Ltd.,  for  conaent  to 
increase  the  price  of  current  to  all  customers  by  10  per  cent,,  owing 
to  the  increased  cost  of  labour,  \3.  The  company  entered,  five 
years  ago,  into  a  14  years'  contract  for  public  lighting,  and  a  clause 
stipulated  that  the  charge  to  private  consumers  should  not  exceed 
5d.  per  unit.    The  application  was  refused. 

Dnblin. — Sub-Station  Explosion. — A  violent  explosion 
occurred  on  Saturday  morning  at  the  Corporation  electricity  sub- 
station at  the  corner  of  Forbes  Street  and  Sir  John  Rogerson's 
Quay,  which  resulted  in  blowing  out  all  four  side  walls,  although 
these' were  2i  ft.  thick.  The  oil  tanks  and  switches  were  enveloped 
in  flames,  which  were  extinguished  by  the  fire  brigade.  Although 
the  cause  of  the  explosion  is  unknown,  it  is  conjectured  that  it 
may  have  arisen  from  accumulated  gas  or  benzole,  the  gasworks 
being  close  by. 

Edinbur«'li. — The  Electric  Lighting  Committee  of  the 
T.C.  reports  that  the  total  applications  for  supply  for  the  year, 
from  May  15th,  number  53,251  equivalcn';  8  c  i'.  lamps. 

The  Committee  has  had  under  consideration  the  question  of 
enlistment  of  men,  in  connection  with  the  steps  to  be  taken  before 
the  Racruiting  Tribunal  to  get  men  exempted  who  are  considered 
indispensable  to  carry  on  the  undertaking.  It  was  pointed  out 
that  men  required  to  get  themselves  attested  as  a  preliminary  to 
their  application  for  exemption,  and  the  engineer  was  instructed 
to  lay  the  matter  before  the  men  of  enlistable  age, 

Gravesend.— Yeab's  Working.— The  report  of   Mr. 

Mclnnes,  the  borough  electrical  engineer,  on  the  last  completed 
year  of  working  of  the  Corporation  electricity  undertaking,  shows 
that  2,114.056  units  were  generated,  and  1,570,895  sold  (as  against 
1,441,482  in  the  previous  year)  ;  of  this  amount  345,327  units  were 
supplied  to  Northfleet  and  342,775  units  to  the  Gravesend  and 
Northfleet  Tramways  Co.  In  view  of  the  demands  of  large  factories 
in  the  district,  the  power  station  equipment  has  been  increased  by 
the  addition  of  a  1.000-kw.,  6,600-volt,  50-cycle  turbo-alternator, 
motor  converters,  and  the  necessary  switchgear,  &o.,  and  H.T,  feeders 
have  been  laid  to  theRosherville  sub-station,  where  a  motor  converter 
hasalsobeen  installed.  Before  long  a  supply  will  probably  be  given  in 
Swanscombe  and  Denton.  Despite  the  effect  of  the  restricted  light- 
ing orders,  the  engineer  remarks  that  the  output  in  Septpmber,  1915, 
was  very  considerably  in  excess  of  pre-war  figures.  The  result  of 
the  year's  working  at  Gravesend  was  a  surplus  of  £827,  which  was 
transferred  to  capital  account,  while  the  Northfleet  undertaking 
also  realised  a  small  surplus  on  the  year. 

LiverpooL — Price  Increase. — The  Electricity  Com- 
mittee proposes,  owing  to  the  increased  cost  of  fuel,  to  increase 
the  charges  for  electricity  for  lighting,  power  and  other  purposes 
by  12i  per  cent.,  except  in  certain  special  cases. 

London.  —  Hackney.  —  :fjiNKiNG-UP    Scheme.  —  The 

Electricity  Committee  recommends  that,  subject  to  the  Poplar 
B.C.  agreeing  to  the  terms,  and  to  the  approval  of  the  B.  of  T. 
being  obtained,  steps  be  at  once  taken  to  proceed  with  the  linking- 
np  of  the  Council's  electricity  undertaking  with  that  of  the  Poplar 
Council,  and  that  the  necessary  mains  and  switchgear  be  provided,  at 
an  estimated  cost  of  £3,000  ;  also  that  an  additional  e.h.t.  switch 
panel  should  be  erected  with  the  three  now  in  hand,  at  a  cost  of 
£417.  This  will  enable  the  old  engine  room  to  receive  the  pro- 
posed supply  when  required,  and  the  nndertiking  will  be  provided 
with  a  complete  spare  panel,  which  oonld  be  used  for  any  other 
purpose  in  emergency. 

Manchester.— Condensing    Water     Prciect.  — The 

Corporation  Rivers  Committee  has  forwarded  to  the  Finance  Com- 
mittee a  recommendation  for  the  expenditure  of  a  sum  of  about 
£50,000  on  the  provision  of  tanks  at  the  Davyhulmesewatre  works, 
in  connection  with  the  scheme  for  providing  cooling  water  for  the 
purposes  of  the  electricity  department. 

natford    and    Lothingland.— Overhead    Mains.— 

The  Oulton  Broad  Electricity  Co,,  Ltd,,  has  asked  the  R.D.C.  to 
sanction  the  erection  of  overhead  mains,  and  also  to  sanction  any 
further  extensions  that  it  mitjht  be  found  desirable  to  execute 
within  the  Oouncil's  area  from  time  to  time.  The  Council  has 
agreed  to  the  mains,  but  has  declined  to  sanction  any  farther 
undefined  extension. 

\ew  Zealand.— In  November  last  year,  the  Lake 
Coleridge  hydro-electric  scheme  was  formally  opened,  but  it  was 
not  until  March  of  this  year  that  the  service  came  into  full  con- 
tinuous operation  ;  since  then  the  plant  has  worked  smoothly  and 
efficiently  without  serious  interruption,  and  it  is  stated  that  the 
undertaking  shows  every  promise  of  becoming  a  financial  as  well 


as  an  engineering  success.  The  three  units  of  trenerating  plant 
now  installed  equal  G.OUO  H.i>.  ;  and  the  present  demand,  added  to 
that  in  prospect,  for  which  contracts  have  already  been  arranged, 
calls  for  the  immediate  installation  of  a  fourth  unit  of  J,UOO  H.F., 
and  there  are  indications  that  two  further  units  of  generating 
plant  will  have  to  be  provided  in  the  not  distant  future.  The 
tunnel  and  headworks  are  sufficient  to  provide  for  probable  expan- 
sion during  the  next  six  or  seven  years,  when  it  is  expected  that 
the  output  will  adequately  supply  the  district  which  can  be 
economically  served  from  the  Lake  Coleridge  scheme.  The  exist- 
in?  pipe-lines  are  of  sufficient  capacity  to  drive  the  fourth  unit 
of  machinery  now  on  order,  and  the  power  house  can  acoommo- 
date  this  unit  without  additions.  The  total  expenditure  on  this 
scheme  from  its  inception  to  March  3l8t  last  was  £202,034,  and 
the  installation  of  the  fourth  unit  is  expected  to  place  the  busi- 
ness on  a  footing  where  interest  on  capital,  maintenance,  depre- 
ciation, and  working  expenses  will  all  be  defrayed  out  of  revenue. 
—  Otagu  ^yHn>'ss. 

E  L,  Pubchask. — The  Timaru  Council  has  decided  to  purchase 
from  Messrs,  Scott  Bros,  the  electric  lighting  and  power  plant 
which  supplies  the  town,  and  is  obtaining  a  loan  of  £50,000  to 
complete  the  purchase  and  make  neoessary  additions. 

Portaferrj   (Co.  Down).— Messrs.  T.  Somerville  and 

Co,,  who  supply  electric  light  to  the  town,  are  charging  only  6d. 
per  week  per  light  to  tenants  of  small  houses  and  labourers' 
cottages,  the  installations  being  made  free  of  charge. 

Rothei'hani. — The  R.D.C  has  consented  to  the  erection 
of  an  overhead  transmission  line  by  the  Curton  Wood  Colliery  Co. 
from  Brampton  Bierlow  to  Wontworth. 

Scottish  Power  Proposal.— It  is  proposed  to  utilise 

the  water  power  of  Loch  Awe  in  the  Scottish  Highlands  to  secure 
electric  power  for  steel  works  to  be  established  in  that  district. 
Immediate  steps  are  being  taken  to  obtain  a  provisional  order  with 
this  object  in  view.  Loch  Awe  extends  to  14  i  square  miles,  with 
a  catchment  area  of  300  square  miles.  The  works  will  embrace 
a  dam  across  the  River  Awe  ;  an  open  canal,  and  steel  pipes  will 
lead  the  necessary  water  to  the  power  house.  The  energy 
generated  is  to  be  transmitted  by  overhead  lines  to  the  site  of  the 
proposed  works  at  North  Connel.  The  cables  cross  Loch  Etive, 
near  Island  Ferry,  and  follow  a  course  along  the  hillside.  The 
level  of  Loch  Awe  will  be  very  considerably  raised.  At  the  new 
steel  works  at  Loch  Connel,  where  the  process  will  be  entirely 
electrical,  there  is  both  sea  and  rail  commnnication.  The  chairman 
of  the  new  company  is  Mr,  J.  Campbell  Robertson. 

Shipley.— Financial  Result. — For  the  year  ended 
March  'iUt  last  there  was  a  loss  of  £404  on  the  electiicity  under- 
taking. This  has  been  met  out  of  reserve,  leaving  a  balance  of 
£719  to  carry  forward. 

Stalybridge.  —  Price  Increase.— The  Generating 
station  Committee  of  the  Joint  Board  has  passed  a  resolution  to 
the  effect  that  all  power  consumers  paying  less  than  Id.  per  unit 
be  charged  an  additional  0  Id,  per  unit  to  cover  the  extra  cost  of 
coal  instead  of  the  additional  10  per  cent,  charged  at  prespnt. 
The'  alteration  will  take  effect  at  the  beginning  of  the  New  Year. 
The  Committee  has  also  decided  that  it  cannot  take  on  any 
additional  large  power  consumers. 

Stoke-on-Trent. — The    Finance    Committee    of     the 

T  C  has  expresRed  the  opinion  that  in  the  event  of  the  additions 
at  the  Bnrslem  Works  being  essential,  the  cost  should  be  charged 
to  the  revenue  account,  and  not  to  the  capital  account,  as 
suggested  by  the  Electricity  Supply  Committee. 


TRAMWAY  and  RAILWAY  NOTES. 

Blackpool.— War  Bonus.— The  Corporation  employes 
have  accepted  the  terms  offered  by  the  Sub-Committee,  i.e.,  a  war 
bonus  of  2s.  to  those  earning  up  to  30s,,  and  Is,  for  from  309.  to 
35s.  weekly,  overtime  not  being  taken  into  account. 

The  Tramways  Committee  has  decided  to  curtail  the  night 
service.  The  total  receipts  from  the  beginning  of  the  financial 
year  (April  1st)  to  November  18th,  on  the  Blackpool  system,  were 
£64  925,  or  £1,449  more  than  at  the  corresponding  date  last  year. 
Considering  there  has  been  a  decrease  of  nearly  29,000  miles  in  the 
aggregate  car-mileage,  the  receipts  are  regarded  as  satisfactory. 

From  a  report  of  Mr.  Chas.  Furness,  the  tramway  manager,  on  the 
question  of  contracts,  it  appears  there  are  only  two  other  places  in 
the  country  where  tramway  contracts  are  obtainable— Aberdeen  and 
Lancaster,  At  Lancaster  there  are  232  contractors,  and  there  is  an 
annual  loss  to  the  tramways  of  nearly  £2,000  a  year.  At  Aber- 
deen there  are  about  1,000  contractors,  paying  an  average  of  £3  48. 
per  annum  each,  against  1,406  contract-holders  at  Blackpool  paying 
an  average  of  £2  17s.  each.  In  the  Scotch  town  the  sectional 
contracts^are  £2  lOs.  for  the  first  700  yards,  and  28,  per  annum  for 
every  additional  100  yards.  Thus  for  £3  (the  old  contract  rate  for 
Blackpool)  Aberdeen  people  could  only  travel  on  a  1,200  yards 
section,  while  £6  Is,  a  year  is  charged  for  a  length  equivalent  to 
Blackpool's  Promenade. 
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Bi'adford. — Female  Laik)UR. — A  special  meeting  of 
the  Tramways  Committee  ba^  considered  a  report  of  Mr.  C.  J. 
Spencer,  the  general  manager,  with  regard  to  the  effect  of 
recruiting  and  the  shortage  of  labour  on  the  tramway  system. 
Mr.  Spencer  reported  that  the  present  staff  of  1,281  employes  was 
absolutely  necessary  to  main';ain  the  present  services  ;  of  that 
total  818  were  of  military  age,  and  161  were  unmarried.  He  also 
referred  to  the  diffioulties  experienced  in  replacing  labour  by  men 
of  non-military  age.  He  considered  that  the  peculiar  conditions 
of  Bradford  were  against  the  employment  of  female  CDnductors, 
and  that  females  as  drivers  were  out  of  the  question.  The 
only  alternative  he  could  suggest  was  the  one  of  very  greatly 
curtailing  the  services.  After  discussing  the  report,  the  Com- 
mittee decided  that  it  was  not  desirable  to  employ  women  as  con- 
ductors owing  to  the  conditions  existing  in  Bradford,  and 
iastructed  the  manager  to  draw  up  a  report  on  the  question  of 
employing  men  who  were  unfit  for  military  service,  and  also  to 
comider  a  system  of  issuing  tickets  for  the  public  to  avoid  the 
collection  of  fares  on  the  cars. — Leeds  Mercury. 

Colne. — War  Bonus. — The  Council  has  considered  a 
request  from  the  Association  of  Tramway  Workers  for  an  advance 
in  wages  of  15  per  cent.,  and  has  decided  to  offer  an  advance  of 
5  per  cent,  as  a  war  bonus,  to  commence  on  January  Ist  and  to 
cease  13  weeks  from  the  declaration  of  peace. 

Continentcal. — Spain. — Plans  are  being  prepared  in 
respect  of  a  projected  electric  tramway  in  the  town  of  Tortosa. 

Dundee, — In  asking  for  licences  for  a  number  of  car 
conductors,  the  tramway  manager  stated  that  within  a  few  days 
41  men  had  left  ;  he  also  pointed  out  that  new  men  were  resigning 
because  they  would  not  stand  the  criticisms  of  the  townspeople, 
who  apparently  make  no  allowance  for  the  lack  of  training  of  the 
new  men,  although  the  latter  are  temporarily  filling  the  places  of 
men  required  at  the  Front. 

Kdinburg'h. — The  Tramways  Committee  has  decided 
to  call  the  attention  of  the  directors  of  the  Tramway  Co.  to  the 
frequency  of  the  breakdowns  on  the  system. 

It  is  reported  that  the  Tramway  Co.  has  agreed  to  state  a  price 
at  which  it  would  be  willing  to  sell  the  rolling  stock,  kt.,  to  the 
Corporation,  in  view  of  the  latter  taking  over  the  system  on  the 
expiration  of  the  lease  in  June,  1919.  Whatever  the  decision  in 
regard  to  conversion  to  electrical  working,  the  Corporation  will 
require  to  work  the  present  cable  system  for  a  time,  and  at  June, 
191:i.  there  will  still  be  a  debt  on  the  latter  of  over  £300,000. 

London. — The  electric  train  service  of  the  L.B.  &  S.C.R. 
was  very  much  disorganised  on  Monday,  owing  to  the  derailment 
of  an  electric  train  at  London  Bridge  Station, 

Manchester, — The  war  bonus  of  2s.  paid  to  men  guards 
is  to  be  paid  to  women  guards  after  three  months'  satisfactory 
service.  Up  to  November  23rd,  2.107  men  from  the  tramway 
department  had  joined  the  Colours,  and  payments  made  to  them 
or  their  dependents  are  at  the  rate  of  £72,000  per  annnm. 
It  is  estimated  that  if  all  the  available  single  and  married  mea 
of  military  age  employed  by  the  tramway  department  join  the 
Colours  the  cost  to  the  department  will  be  well  over  £100,000  per 
annum.  The  Tramways  Committee  has  decided  that  men  in  the 
service  of  the  department  deslrin;  to  enlist  must  do  so  under  the 
"  group  "  system.  The  Treasury  has  sanctioned  expenditure  by 
the  Tramways  Committee  on  street  improvement  and  the  doubling 
of  short   lengths  of  tramways. 

.\ortlienden. — The  Parish  Council  was  informed  last 
week  that  the  Manchester  Corporation  had  applied  to  the  B.  of  T.  for 
an  extension  of  time  to  August,  1917,  for  the  completion  of  the 
tramways  and  the  compulsory  purchase  of  land  for  street 
widening. 

\oi'nianton. — Tramway    Track    Maintenance. — At 

a  joint  meeting  of  representatives  of  the  Conncils  of  Normanton, 
Whitwood,  Glass  Houghton  and  Pontefract,  it  was  decided  to  make 
representations  to  the  B.  of  T.  with  regard  to  the  condition  of  the 
tramway  track  between  Normanton  and  Pontefract. 

Keadinn'.  —  Female     IjAhour.  —  Women    are     now 

employed  as  conductors  and  inspectors  on  the  Corporation  trramways. 
Salford. — The  Tramways  Committee  has  decided  as 
an  experiment,  to  allow  a  limited  number  of  the  wounded  soldiers 
to  travel  free  on  the  cars,  for  one  month.  This  period,  if  the 
privilege  is  appreciated,  will  probably  be  extended.  Other  tram- 
way Committees  in  South-Eist  Tiiacashire  have  under  considera- 
tion the  granting  of  similar  privileges. 

Noutli-Wesfern  Railway  Eleetritication.— The  pro- 
posed electric  service  on  the  Kingston  "  roundabout  "  line  has  been 
again  postponed  owing  to  an  application  to  the  Court  by  the  Post- 
maitor-General  on  Saturday,  in  connection  with  alleged  inter- 
ference with  the  telephone  circuits  in  the  neighbourhood  of  one 
iif  the  sectiono  which  has  recently  been  electrified.  It  is  hoped 
that  the  service  will  be  running  before  the  end  of  the  year. 

Sunderland. — Female  LAnoru. — The  employment  of 
fern  tie  ticket  inspectors  on  the  Corporation  tramways  has  been 
commenced. 

Swansea.  —  Tramway    Pj.vtensions. — The    T.C.    has 

applied  to  the  B.  of  T.  for  an  extension  of  time  to  February  28th, 
1917,  for  the  compulsory  purchase  of  land  required  for  tramway 
extensions. 


TELEGRAPH  and  TELEPHONE  NOTES. 


A  Swedish  TelautogTaph, — A  new  telautograph,  or  tele- 
writer, an  instrument  for  the  telegraphic  transmission  of  ordinary 
handwriting,  has  just  been  invented  by  two  Swedish  engineers. 
The  apparatus  differs  entirely  from  the  fundamental  principles  of 
other  telautographs.  The  most  characteristic  feature  of  the 
apparatus  seems  to  be  that  it  can  be  used  independently  of  the 
electrical  resistance  of  the  line.  It  can  be  connected  alternately  to 
a  long  or  short  line  without  any  adjustment  of  the  resistance,  and 
used  ia  connection  with  public  telephone  systems. — T.  ond  1.  Age, 

Australia. — The  Federal  Public  Works  Committee  has 
considered  the  expenditure  of  £111,000  on  an  automatic  telephone 
exchange  for  Sydney. 

Automatic  Telephony  in  Chicago.— Mr.  K.  B.  Miller, 

the  well-known  telephone  authority,  who  was  authorised  by  the 
Chicago  City  Council  to  investigate  the  automatic  telephone 
situation  in  that  city,  states  that  the  problem  resolves  itself  into  a 
choice  between  two  courses  : 

ill)  To  take  the  property  for  forfeiture  and  dispose  of  it  for 
cash  ; 

(>)  To  permit  the  sale  of  the  property  to  the  American  Telephone 
and  Telegraph  Co. 
Mr.  Miller  concludes  that  any  attempt  to  continue  the  operation 
of  the  antomatic  system  as  a  competing  enterprise,  either  under 
city  or  private  control,  and  either  with  or  without  interconnection 
with  the  system  of  the  Chicago  Telephone  Co.,  will  not  be  con- 
ducive to  better  or  cheaper  telephone  service  in  Chicago.  It  will 
tend  to  lower  the  possible  standard  of  service,  raise  the  cost  of 
service,  and  will,  in  all  probability,  cause  the  loss  of  large  eums  of 
money,  failing  for  lack  of  public  support. —  T.  and  T.  Age. 

The  Council  decided  to  stquestrate  the  property  some  months 
ago  because  the  company  had  not  20,000  tuna  tide  subscribers,  as 
required  by  its  franchise. 

Brig;hton. — Former  users  of  the  municipal  telephone 
system  have  hitherto  been  allowed  to  retain  their  unlimited  service 
at  the  old  price  (£5  10s.),  whereas  others  had  to  piy  £10  a  year. 
Under  the  War  Budget  increases,  the  Post  Office  proposes  to 
charge  all  unlimited-service  subscribers  £12,  and  the  Brighton  and 
Hove  Telephone  Advisory  Committee  is  sending  a  deputation,  in 
conjunction  with  Glasgow  and  Portsmouth,  which  are  similarly 
affected,  to  wait  upon  the  Postmaster-General  with  a  view  to 
securing  better  terms.  Users  of  private  telephones,  over  which  no 
business  is  transacted,  can  retain  them  at  £8  a  year,  and  the 
measured-rate  service  is  also  available. 

Code  TelegTams. — The  existence  of  another  secret  code 
in  "plain  language"  was  brought  to  light  in  the  Glasgow  Sheriff 
Court  on  Monday,  when  the  proprietors  and  editor  of  the  Glasgow 
Daily  Record  and  Mail  were  charged  with  the  possession  of  a 
cipher  code  not  intended  and  nsed  solely  for  commercial  or  other 
legitimate  purposes.  The  code  was  to  be  used  to  place  the  Itfrord 
in  possession  of  information  earlier  than  the  news  could  be  trans- 
mitted at  Press  rates. 

Hull. — The  Corporation  telephone  employes  have  sent 
in  a  petition  for  a  weekly  war  bonus  on  the  same  terms  as  those 
granted  to  Post  Office  employes.  They  demand  that  the  increased 
bonus  shall  be  paid  within  seven  days,  and  that  it  shall  date  from 
last  March.  The  Corporation,  in  granting  a  Ss.  bonus  to  all 
departments,  included  the  telephone  employe?,  but  this  bonus  is 
Is.  less  than  that  granted  by  the  (iovernment.  A  large  proportion 
of  the  C  irporation  telephone  staff  was  taken  over  from  the  Post 
Office,  and  they  declare  that  they  mean  to  enforce  the  demand  for 
the  extra  shilling. — Standard. 

The  World's  Wireless   Stations.— The  International 

Telegraph  Bureau  of  Berne  recently  published  statistics  in  relation 
to  the  situation  of  wireless  telegraphy  throughout  the  world  on 
April  1st,  191. '>.  According  to  the  figures,  the  first  position  in  the 
case  of  coast  stations  is  occupied  by  the  United  States  with  110 
stations;  the  second  place  is  held  by  Great  Britain  with  61; 
Canada  ranks  third  with  47:  Italy  fourth  with  37,  and  Russia 
fifth  with  33  :  Alaska  has  29  :  Brazil,  28  :  Spain,  21  :  Australia, 
20;  France  and  Germany,  18  each;  Japan,  11;  Austria- 
Hungary.  4  :  and  China,  3  coast  stations.  As,  however,  the  prin- 
cipal importance  of  wireless  telegraphy  relates  to  intercommuai- 
cation  between  ships  and  between  vessels  and  ooast  stations,  the 
position  of  affairs  assumes  a  different  aspect  as  regards  the  ship 
installations  of  individual  countries.  On  this  point,  the  statietioa 
give  the  following  figures  for  the  countries  mentioned  :  — 

NoMiiKB  lip  Ship  Installations. 

Great  liritain       I,r>i"i8  Austria  Hungary 

United  States      9ri7  Japan        

Cjrmany 537  Urar.il        

France       857  Spain         

Italy          125  Australia 


101 
96 
r.6 
7» 
64 
85 
83 


Holland  (6  ooast  Btations)      122       Norway  (6  ooast  stationi) 
Raasia       119      Argentina  (12  „        „      ) 

The  statistics  show  a  total  of  70r>  ooait  stations  and  4  .'*I6  ship 
stations.  The  M«rconi  system  is  credited  with  being  used  at  225 
land  stations  and  1,891  ship  statiAne,  and  the  Telefunku  system  at 
150  land  and  807  ship  stations. 
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CONTRACTS  OPEN  and  CLOSED. 


OPEN. 

Atby. — December  6th.  U.D.C.  Tenders  are  invited 
for  lisrhting-  the  town  with  electricity.  Partionlara  from  Mr.  J.  A, 
Liwler,  Town  Clerk. 

Australia. — Adelaide. — January  19th.  I'.JI.G.  Com- 
mon-battery switchboard.    See  "  Official  Notices  '  November  19th.* 

January  2Gth.  Djputv  P.M.G.  Twenty  tons  of  galvanised-iron 
wire,  4001b.  to  the  mile.* 

BEISB4NE.  — P.M.G.  January  26th. —  Galvanised-iron  wire. 
December  1st. — Measuring  instruments.  January  ."ith. — Jointing 
sleeves  and  copper-clad  steel  wire.  See  "  Official  Xotices  "  Novem- 
ber 19th. 

January  26th.  Deputy  P.M.G.  Telephone  instramente,  parts 
and  accessories.* 

Sidney.— December  20th.  Metropolitan  Board  of  Water  Supply 
and  Sewerage.  Three  centrifua'al  pumps  and  electric  motors, 
with  switchboards,  starters,  &c.,  for  the  pumping  station  at  Mar- 
rickville,  NS.W.  Deposit  £10.  Tenders  to  the  Board,  at  341,  Pitt 
Street,  Sydney,  N.S.W,* 

January  3l8t,  1916.  Three  electrically-operated  railway  freight- 
c%r  transferers,  for  Jones  Bay  wharfage,  Pyrmont.  Particulars 
from  Engineer-iuChief  of  the  Harbour  Trust,  Circular  Qaay. 

February  28th,  1 'I  li;.  Manieipal  Council.  Tenders  for  induction 
regulators.  SpeoificaMons  (Up.  Hi.)  from  the  Electric  Light 
Department,  Town  Hall,  Sydney. 

Melbourne.  —  January  4th.  P.M.G.  Electric  measuring 
instruments,  telephone  parts,  and  automatic  common-battery 
telephones.* 

Beckenham.— December  12th.  U.D.C.  2,000  tons  of 
^lidland  slack  coal  (100  tons  per  week  from  January  1st,  191i;),  for 
the  Electricity  Department.     See  "  Official  Notices  "  to-day. 

IMirhani. — December  10th.  Twelve  months'  supply  of 
electrical  fitMngs,  for  the  Trimdon  Grange  Colliery  Co.  Store- 
keeper, Trimdon  Grange  CjUiery  Co.  (Co.  Durham). 

London.  —  December  9th.  H.M.  Commissioners  of 
Works.  Twelve  months'  supply  of  electric  cable  and  wire.  See 
'"Official  1*fotice8 ''  to-day. 

West  Ham. — December  16th.  Three  months'  supply  of  elec- 
trical fittings,  for  the  B.  of  G.  Forme  of  tender  from  Mr.  T. 
Smith,  Clerk,  Union  Road,  Leytonstone,  N.E. 

Manchester. — December  6tb.  Steelwork  and  founda- 
tions for  new  boiler  house ;  also  foundations  for  cooling  towers  at 
Stuart  Street  station.  Messrs.  C.  S.  AUott  i:  Son,  Civil  Engineers, 
Brown  Street,  Manchester. 

Aew  Zealand.— Wellington. — December  8th.    Public 

Service  Stores  Tender   Board.      6.700  telephone  cords,  120  miles 
twin-twistsd  rabber-ininlated  wire.* 

South  Africa. — Durban. — January  5th.  Corporation 
Telephone  Department.  (1)  Telephone  apparatus  and  materials  ; 
(2)  underground  cables  ;  (3)  540  c.i.  pipes,  9  ft.  long,  for  cables. 
Messrs.  Webster  Steel  c&  Co.,  5,  Ejst  India  Avenue,  B.C.,  are  the 
Corporation's  London  agents.* 

Spain. — December  8th.  Municipal  authorities  of  Pied- 
rahita.  Concession  for  the  electric  lighting  of  the  town  during  a 
period  of  ten  years. 

Tenders  have  just  been  invited  by  the  municipal  authorities  of 
Santa  Coloma  de  Fames  (Province  of  Gerona)  for  the  concession 
for  the  electric  lighting  of  the  town  during  a  period  of  ten  years. 

Walthamstow. — December  15th.  U.D.C.  Supply  of 
l^iw-tension  cable,  for  the  Electricity  Department.  See  "Official 
Notices  "  to-day. 

Specifications  for  the  items  marked  *  can  be  seen  at  the  Board 
of  Trade  Commercial  Intelligenoe  Branch  in  London. 


CLOSED. 


.4ustralia.  —  Tasmania.  —  The  tender  of  the  British 
General  Electric  Co.  has  been  accepted  by  the  Public  Works 
Department  for  power  plant  at  the  Mental  Diseases  Hospital,  Xew 
Norfolk,  at  £2,347  ;  and  that  of  Messrs.  A.  J.  Todd  &  Co.  for  elec- 
tric lighting  installation  and  overhead  equipment,  at  £435. 

The  following  contracts  have  been  placed  by  the  Victorian  Rail- 
ways Department  : — 

Electric  lighting  material  for    the  Jolimont    car-repair    shop. — Siemens 
Bro3.  Dynamo  V/orks,  Ltd. ;  B.I.  &  Helsby  Cables,  Ltd. ;  Aust.  General 
Electric  Co. 
One  6-ton  electric  crane,  f  1,187.— Babcock  &  Wilcox,  Ltd. 
Motor-generator,   switchboard   and    accessories,    for    battery-chirging  at 
Jolimont  repair  shop,  £266.— Lascelles  Parrington.  —Tendt-rs. 

Manchester. — The  Tramways  Committee  haa  accepted 
the  tender  of  Messrs.  F.  Smith  &  Co.  for  copper  trolley  wire,  and 
that  of  Messrs.  Edgar  Allen  &  Co.,  Ltd.,  for  special  trackwork, 
point  tongues  and  crossings.  The  Electricity  Committee  has 
accepted  the  following  tenders  :  — 

Cable.— Western  Electric  Co.,  Ltd. 

Asphalt  ironghing.— Howard  Asphalt  TroDghing  Co.,  L'd. 

One  6,0OO;6,00O-Kw.  torbo-alternator.— B.W,  Electric  4  Mfg.  Co.,  Ltd. 

One  6,000-KW.  high-pressure  turbine.— James  Howden  &  Co.,  Ltd. 


Salford. — The  Electricity  Committee  has  accepted  the 
tender  of  Newall's  Insulation  Co,,  Ltd.,  for  covering'  with  com- 
position various  lengths  of  steam  piping  at  the  generating  station, 
for  £33  10).  Mr.  J.  Heaton,  of  Ramsbottom,  is  to  supply  during^ 
the  next  six  weeks  300  tons  of  Garswood  slack,  at  ISs.  3d.  per  ton, 
and  300  tons  of  Brodsworth  slack,  at  15a.  Hd.  per  ton,  with  an  extra 
charge  not  exceeding  Is.  3d.  per  ton  for  cartage  to  the  generating 
station. 


FORTHCOMING     EVENTS. 


University  College,   London.— Fridays,  December  3rd  and  10th.    At  B  p.m. 

Fiich  and  »ixth  lectures  un  "  Electric  Heating  and  Electric  Furnaces,"  by 

Prof.  J.  A.  I'.eming,  F.R.8. 
Salford  Technical  and    Engineering    Association.— Saturday,  December 

4th.     Visit  to  the  Oalford  oorpor^iiiun  Cleansing  and  Flag-Making  Depart- 
ment, Laugley  Road  Depot,  and  Annual  Meeting. 

Royal  Society  of  Arts.— Monday,  December  6th.  At  4.30  p.m.  At  John 
Street,  Adelphi.  C*ntor  Lectare,  on  "Optical  Glass"  (Lecture  II),  by 
Dr.  W.  Rosenhain,  F.R.S. 

Wednesday,  December  8th.  At  4.80  p.m.  Paper  on  "The  Art  of 
Finding  Your  Way  at  Night  Without  a  Compass,"  by  Lieut. -Col.  W.  A. 
Tilney,  late  17th  Lancers. 

Hontgen  Society.— Tuesday,  December  7th.  At  8  16.  At  thu  I. E.E  ,  Victoria 
i^mbaokmeot,  W.C.  Papers  on  "  Some  Remarks  on  Fluorescent  and 
Intensifying  Screens."  by  Mr.  L.  A.  Leyy  ;  and  "  Further  Notes  on  Local- 
isation," by  Mr.  G.  G.  Btake. 

Institution    of    Electrical    Engineers     (Yorkshire     Local     Section).— 

Wednesday,  December  8th.    At  7  p  m.    A>  the  Philosophical  Hall,  Leedi. 

Paper  on  "  Some  DiCBcalties  of  Design  of  High-Speed  Generators,"  by 

Prof    *.  B.  Field. 

(Students'  Section).— Thursday.  December  9th.  At  7.45  p.m.  Address 

on  "  The  Institution,"  by  Mr.  J.  E.  Kingsbury,  Hon.  Treasurer. 
Association    of   Engineers  in-Charge.— Wednesday,   December  8th.      At 

7.80  p.m.    At  St.  Uride'slasiitute,  Bride  Line,  E.C.    Paper  on  "  Ammuni- 
tion Manufacture,"  by  Mr.  A.  E.  Penn. 
Faraday  Society.— On  Wednesday,  December  8h.    At  8  p.m.    At  the  Insti- 

lutioQ  of  l!;iectrical  Engineers.  Victor. a   Embankment,  W.C.    General 

Discussion  on  "The  Corrosion  of  MetaU." 
Greenock   Electrical  Society.— Friday,  December  lOth.    At  7.46  p.m.    At 

Temperance  Institute,  19,  West  Stewart  Street.     Paper  on  "Bllectrio 

Tramways,"  by  Mr.  J.  Punch. 

North  of  England  Institute  of  Mining  and   Mechanical  Engineers.— 

Saturday,  December  llth.    At  2  p  m.    At  MeviUe  Hall,  Newcastle.   General 
Meeting. 


NOTES. 


Electrical  Vehicle   Committee.— A  letter,  of  which 

the  following  is  an  abstract,  has  recently  been  widely  circulated 
amongst  the  heads  of  municipal  departments  by  the  E.V.  Com- 
mittee, through  its  honorary  secretary,  Mr.  Frank  Ayton  : — "  The 
Manchester  Corporation  have  recently  served  notices  upon  a  large 
number  of  owners  and  tenants  in  the  city  to  abate  an  alleged 
nuisance  by  discontinuing  to  keep  horses  on  their  premises.  It  is 
likely  that  this  commendable  action  by  the  Sanitary  Committee  of 
the  Manchester  Corporation  wUl  be  followed  by  other  progressive 
cities  and  towns,  since  it  is  admitted  by  all  who  are  qualified  to 
give  an  opinion  that  the  presence  of  stables  in  urban  areas  is 
harmful  to  the  public  health. 

"If  horses  are  to  be  displaced  in  this  way,  motor  traction  in  some 
form  will  have  to  be  adopted. 

'  From  the  standpoint  of  public  health,  the  petrol  vehicle  is  also 
most  objectionable,  owing  to  the  noxions  gases  emitted  by  the 
exhaust  and  also  to  the  nerve-racking  noises  caused  by  the  engine 
and  gears,  especially  at  central  garages.  On  the  other  hand,  the 
electric  battery  vehicle  is  in  every  way  an  ideal  vehicle  for  town 
nse. 

"My  Committee,  therefore,  suggest  that  municipalities  should 
make  special  efforts  to  enconrage  the  use  of  the  electric  battery 
vehicle  in  the  areas  under  their  control.  The  most  convincing 
way  of  doing  this  is  to  set  the  example  by  using  such  vehicles  for 
municipal  work,  such  as  watering  roadways,  scavenging,  house 
refuse  removal,  cartage  of  road  and  other  materiaU.  ambulance 
work,  fire  brigade  work,  cartage  of  coal  and  ashes,  as  well  as  for 
passenger  transportation  by  means  of  electric  battery  omnibuses. 
Smaller  electric  vehicles  can  also  be  used  to  advantage  for  the 
trannportation  of  ofiScials  in  the  performance  of  their  doties. 

"  Not  only  will  the  adoption  and  use  of  electric  vehicles  in  these 
directions  gradually  have  the  effect  of  doing  away  with  stables, 
but  it  will,  in  addition,  bring  a  handsome  revenue  to  the  electrio 
supply  undertaking  which  nearly  every  municipality  nowadays 
owns. 

"My  Committee  wish  particularly  to  emphasise  the  point  that 
there  is  nothing  experimental  about  the  modern  electrio  vehicle." 

Ilublia  Electrical  Dispute.— The  Right  Hon.  T.  L. 

O'Shaughnessy,  Recorder  of  Dublin,  sat  in  his  Chambers  at  Green 
Street  Courthouse,  as  arbitrator  in  the  dispute  between  Dublin 
ma'ster,  electricians  and  their  men.  The  latter,  who  had  been  on 
strike  oSthe  question  of  wages  for  some  time  past,  had  returned 
to  work  pending  his  Lordship's  decision.  After  lengthened  and 
careful  consideration,  the  Recorder  decided  that  the  men  should  be 
granted  id.  per  honr,  their  wages  being  raised  from  9id.  to  9|d 
per  hpur.  He  also  decided  that  those  engaged  on  War  Office  work 
should  be  granted  a  bonus  of  6d.  per  day.  The  men's  demand  was 
for  Ud.  per  hour,  apart  from  war  bonus. 
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Direct-Current    5.o«0-volt    Kaihva.v  Operation.— 

In  the  use  of  direct  current  for  electric  railways  the  trolley  voltatre 
of  600,  80  Ion?  oonaidered  the  limit,  ha9,  during  the  past  few  years, 
increased  to  1,200,  then  to  1,500  volts  for  interurbsn  serf  ice,  and 
2,400  volts  for  heavy  electric  traction.  A  further  step  in  increasinpr 
the  voltage  was  the  electrification  of  the  Chicsaero,  Milwaukee  and 
St.  Paul  Railway  at  a  trolley  voltagre  of  3,000.  Now,  however, 
we  have  5,000-volt  direct  current  for  interurban  work,  which  has 
been  in  use  since  June  Ist  on  an  experimental  line  of  the 
Michigan  Traction  Co.  ;  this  important  advance  has  been  rendered 
possible  through  the  co-operation  of  the  company's  engineers 
with  those  of  the  Westinghouse  Co.,  who  woiked  out  the  details  of 
the  equipment. 

Direct  current  at  5,000  volts  is  obtained  from  steel-tank 
mercury-vapour  converters  having  their  alternating-current  ter- 
minals connected  one  set  to  each  phase  of  the  400- volt  three-phase 
60-cycle  bus-bars  and  the  direct-current  terminals  connected  in 
series,  as  shown  in  the  diagram.     This  installation  is  the  first  in 


400  V.  i  Phase.  eOC^Ie  Susbars 


Disconnecf'hg  Switches 


rrom  14,000  y. 
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which  mercury-vapour  converters  have  been  connected  in  this  way 
to  a  three-phase  circuit,  or  have  been  u«ed  to  produce  so  high  a 
direct-current  voltage.  It  is  also  the  firdt  case  in  which  converters 
of  the  steel-tank  type  have  been  operated  on  60  cycles. 

The  car  equipment  consists  of  four  motors,  each  rated  at 
100  H.P.,  2,400  volts,  connected  two  in  series  for  operating  on 
5,000  volte.  The  use  of  such  a  high  voltage  as  2,5Cii  at  the  ter- 
minals of  each  motor  is  made  possible  by  the  fact  that  they  are  of 
the  double-armature  type,  in  which  each  field  frame  contains  two 
separate  armatures  with  independent  pinions  meshing  with  a 
common  gear.  While  the  voltage  at  the  terminals  of  the  motor  is 
2,500,  that  at  any  commutator  is  limited  to  1,250. 

It  has  been  found  in  practice  that  the  flashing  at  the  switches 
on  this  car,  with  5,000  volts  on  the  trolley,  is  notably  less  than 
when  a  600-volt  car  is  handled  in  the  same  way.  This  is  due  to 
the  extremely  small  current  required. — Power. 

Value  of  (lean  Bottles  for  Sanipliun:  Transformer 

Oil. — The  insulation  strength  of  the  oil  in  all  transformers 
used  on  circuits  operated  above  6  (iOO  volts  in  the  system  of  the 
Georgia  Railway  and  Power  Co.,  Atlanta,  6a.,  is  teB^ed  once  each 
month.  When  the  oil  shows  an  insulation  strength  lower  than 
40,000  volts  it  is  filtered  and  tested  until  this  strength  is  secured. 
It  is  well  known  that  a  small  amount  of  moieture  in  oil  greatly 
reduces  the  dielectric  strength,  and  inasmuch  as  a  email  sample 
must  be  taken  for  test,  it  has  been  found  that  extreme  care  must 
be  exercised  to  secure  the  sample  and  deliver  it  to  the  test  room  in 
the  same  state  as  that  in  which  it  is  found  in  the  transfoiiner 
case.  To  make  this  possible  a  specially  prepared  4-oz.  sample 
bottle  is  furnished  to  station  operators  for  delivering  the  monthly 
Hamples  for  test.  Thssp  bottles  are  prepared  by  washing  and  rinsing 
in  gasoline  ;  they  are  then  dried  and  the  corks  initerted.  The  cork 
and  month  of  the  bottle  are  then  dipped  in  heated  paraffin,  which 
seals  the  bottle  air-light. 

The  value  of  this  precaution  was  recently  shown  when  a  new 
attendant  who  did  not  believe  in  the  value  of  the  prppared  bottle 
sampled  the  oil  from  a  transformer  and  delivered  it  in  a  used 
bottle  to  the  test  room.  The  oil  punctured  at  82,000  volts,  and 
was  ordered  to  be  filtered.  The  attendant  secured  a  new  sample 
of  the  oil  and  delivered  it  in  a  cpeoinlly  prppa'ed  sample  bottle, 
when  it  tested  at  42,00ii  volts.  This  attendant  now  liads  it  easier 
to  use  the  bottle  than  filter  the  oil. 

About  0'04  per  cenh.  of  water  will  reduce  the  dielectric  strength 
of  oil  to  about  10,000  volts,  the  curve  of  decrease  being  very  steep 
up  to  about  0'80  per  ceot.,  when  thi  dielectric  strength  decrease" 
more  slowly  as  water  is  a^ded.  The  need  in  sampling  oil  of 
care  such  as  that  cxercii>ed  in  this  case  is  (hernforc  apparent,  and 
the  method  used  is  a  very  simple  one  to  eliminate  i  rrors  in  tests, 
—  EIrHrkiil    Worhl. 

.Irmaturr  Itejtairs  anil  Itcwindintr.— A  "  itcadcr  uf 

many  years'  standing"  of  this  journal  would  bo  glad  if  any  of 
our  readers  would  give  him  information  as  regards  the  most 
suitable  plant  and  instruments  to  bo  used  in  oonjonotion  with  the 
rewinding  of  A.u.  and  D.o.  maohines,  also  the  approximate  floor 
space  required,  The  maximum  si^  of  armature  would  be 
100  KW. 


Volunteer  IVotes. — Engineering  Institutions'Volun- 

TBER  TBAlNiN(i  COKi'S. — Orders  for  Week  commencing  December 
6th,  1915.— By  Lient.-Col.  C.  B.  Clay,  V.D..  Commanding. 
Drills,  6.25  to  7.26  ;  7.25  to  8.25  p.m. 

Saturday,  December  4th. — Parade  in  uniform  at  East  Putney 
Station,  at  2.46  p.m.     See  below. 

MoTiday,  December  6th. — Sections  1  and  2,  Technical  ;  Sections 
3  and  4,  Squad,  Signalling  Section  and  Recruits. 

Tuesday,  December  7th. — School  of  Arms  with  Architects' 
Corps,  (i  to  8  p.m. 

Thursday.  December  9th. — Sections  1  and  2,  Shooting. 

Friday,  December  10th. — Sections  3  and  4,  Technical  ;  Sections 
1  and  2,  Squad.  Signalling  Section  and  Recruits. 

Saturday,    December  11th. — Instruction  Class  at  2  30  p.m. 

Sections  for  Technical  Parade  at  Headquarters,  London  Elec- 
trical Engineers,  46,  Regency  Street,  S.W. 

Sections  for  Shooting  Parade  at  Miniature  Ranges. 

Inlees  otherwise  ordered,  all  Parades  at  Chester  House. 

Train  on  Saturday  for  East  Putney  on  District  Railway,  leaves 
Mansion  House  Station  at  2.22  p.m. 

E.  6.  Fleming, 
Company  Commander  and  Acting  Adjutant. 

3«D  Batt.  (Old  Boys)  Central  London  Regiment  (Volun- 
TBEBs). — Battalion  Orders  by  Colonel  S.  G.  Grant  (Officer  Com- 
manding), Thursday,  December  2nd,  1915  : — 

Week-end  Parades. — Saturday. — Field  Operations.  Parade  at 
Baker  Street  Station  at  2.30  p.m.  Detailed  instructions  will  bs 
sent  later  to  officers  concerned.  The  Commandant's  Class  will 
parage  in  the  anteroom  of  the  Officers'  Mess  at  3.16  p.m. 

Sunday. — 7  a.m  ,  Reveille  ;  10  a.m..  Church  Parade  ;  10.20  a.m.. 
Parade  under  Company  Commanders.  The  Battalion  will  parade 
at  2  p.m.  and  march  to  the  Hendon  Aerodrome,  where  a  demon- 
stration of  flying  will  be  witnessed,  and  it  is  hoped  that  a  lecture 
will  be  given  to  the  Corps. 

M'inter  (Juarters. — A  voluntary  fatigue  party  is  required  for 
work  on  the  winter  quarters  on  both  Saturday  and  Snnday  next, 
the  4th  and  5th  inst.  Members  offering  their  services  for  this  duty 
will  report  to  the  Camp  (Jaartermaster  at  Wembley  Park,  at  2.30 
p,m.  on  Saturday  and  10  a.m.  on  Sunday. 

Musketry. — There  will  be  no  shooting  at  Acton  on  Saturday, 
the  4th  inst. 

Bisley. — The  range  will  be  open  all  day  for  members  of  the 
Corps.  Names  to  be  sent  in  to  Headquarters,  as  usual.  Members 
going  down  in  the  morning  should  report  to  Sergeant  Cotter  at 
the  barrier  of  No.  9  Platform,  Waterloo  Station,  at  9.15  a.m. 
Those  unable  to  travel  at  that  time  should  apply  for  travelling 
vouchers  at  Headquarters  not  later  than  4  p.m.  on  Friday,  the 
3zd  inst. 

A.  6.  JoiNEB,  Major  and  Adjutant,  O.B.C. 

What  a  Big  Concern  Can  Do. — ^In  the   course    of 

a  recent  address  on  "  Modern  Tendencies,"  Mr.  T.  N.  Vail,  president 
of  the  American  Telephone  and  Telegraph  Co.,  referred  to  the  recent 
development  of  the  telephone,  culminating  in  trans-Continental 
telephony,  and  pointed  out  that  this  achievement  would  not  have 
been  possible  except  in  the  hands  of  a  single  concern  with  ample 
resources.  In  the  same  way  wireless  telephony  has  been  developed 
by  the  Bell  company  until  conversation  has  been  made  possible  over 
a  distance  of  4  000  miles  ;  this  also  could  never  have  been  accom- 
plished by  any  number  of  small  nnassociated  companies.  Inci- 
dentally, Mr.  Vail  said  :  "Talking  over  the  wireless  is  like  talkingin 
a  boiler  shop  ;  earth  currents  and  electrical  disturbances  which 
sweep  through  space  are  picked  up  by  the  wireless  antenna'  and 
translated  intj  noise  by  the  delicate  receiving  instruments.  These 
storms  are  the  h'te  noire  of  the  wireless,  whether  telegraph  or 
telephone,  and  for  months  at  a  time  they  will  be  so  continuous 
and  so  serious  as  to  make  wireless  communication  over  great 
distances  impossible  and  over  short  distances  extremely  difficult. 
There  were  the  same  difficulties  in  the  early  development  of  the 
telephone.  The  grounded  telephone  wires,  acting  as  do  the 
antenna'  of  the  wireless  station,  picked  up  these  same  currents  and 
translated  them  into  noise.  .^ome  may  remember  that  these 
noises  in  early  telephone  times  made  conversation  always  difficult 
and  sometimes  impossible.  The  noises  caused  by  earth  currents 
were  gotten  rid  of  by  making  the  telephone  circuit  of  two  wires 
entirely  insulated  from  the  earth.  The  atmospheric  disturbances 
still  remained,  but  were  neutralised  by  transposing  the  two  wires, 
or  virtually  twisting  them,  and  in  this  way  the  regular  telephone 
conversational  current  was  given  a  noiseless  path.  What  device 
will  be  passible  to  neutralise  the  effect  of  these  electrical  storm 
disturbances  on  the  antenna'  of  the  wireless  is  yet  the  problem  of 
the  future." — Teleyrujili  and   'fele/i/ume  Aye. 

Li!>'htin<>'  National  Colours  on  !\'eutral  Ships. — The 

proper  lighting  of  the  names  and  national  colours  of  neutral  ships 
is  a  matter  of  importance  now  that  nights  are  long  and  dark,  and 
occasional  U-boats  still  setk  anything  which  floats  as  prey.  A 
satisfactory  solution  to  the  probkni  is  easy  whcrr  ships  have 
electric  lighting  plant  installed,  and  in  other  canes  acetylene  pro- 
jectors are  used  successfully  to  illuminate  those  parts  of  the  ship's 
sides  on  which  name  and  flag  arc  painted.  According  to  Se/iiflhiiu, 
a  Scandinavian  electric  sign  company  is  supplying  lurainons  letters 
for  mounting  along  the  centre  line  of  a  vessel  over  its  deck  struc- 
tures, so  as  to  be  visible  on  either  bow.  The  bodywoik  of  the 
letters  is  of  strong  T.'mo  sheet,  and  the  glass  panels  are  reinforced 
by  wire  netting.  Bach  letter  stands  about  I  metre  high,  and  con- 
tains a  50 CI',  electric  lamp  or  gas  burner.  The  cost  of  each  letter, 
erected  ready  for  use,  iti  given  at  £3  (<».  for  electric  light,  and 
£4  tig.  for  gas.   Tungsten  lamps  can  be  used  in  the  electric  lanterns. 
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Maturiu":  Wine  by  Electricity.— Some  years  ago  we 

dessribsd  an  electrical  process  which  had  beea  tried  in  France  for 
eriviag  raw  wine  and  spirits  the  properties  they  acquire  by  being 
kept  for  a  namber  of  years.  Aeoordinfr  to  the  Dailij  Mad,  it  is 
claimed  that  a  sacoessfnl  process  has  been  devised  by  Prof.  Charles 
Henry,  who  is  able  in  a  few  minutes  to  convert  whisky  three  years 
old  into  a  mature  whisky  pronounced  by  experts  to  be  at  lea^t  12 
years  old.  Burgandy  is  already  being  ripened  and  matured  by 
this  process  in  France,  and  successful  experiments  have  recently 
been  made  with  beer  and  essential  oils. 

Electric  Cooltiua-  in  American  Apartment  Houses. 

— The  Electrical  World  recently  contained  some  interesting  data 
on  the  subject  of  electric  cooking  in  situations  where  it  is  used 
exclusively. 

In  a  Buffilo  apartment  house  95  electric  ranges  are  in  daily  use  ; 
data  is  given  for  four  moiiths  during  which  time  the  number  of 
families  reportio^  increased  from  23  to  44,  and  the  average  cost 
for  lighting  and  cooking  ranged  from  $2'31  to  $251  per  month. 
A  single  meter  tariff  was  in  use,  the  charge  for  the  first  15  units 
being  7  cents  per  unit,  next  30  units,  5  cents,  and  all  over,  11  cents 
per  unit. 

Figures  for  a  tenant  in  an  apartment  house  at  Great  Falls, 
Mont.,  show  a  monthly  cost  par  parson  (seven  in  family)  varying 
from  S'26  to  5'42,  with  electricity  at  3  cents  per  unit :  similar 
figures  for  a  Great  Falls  residence  (seven  persons)  show  a  monthly 
cost  per  person  of  from  $  30  to  $'49. 

For  families  of  three  to  six  persons  in  Salt  Lake  City,  the  aver- 
age cost  per  day  per  person  varies  from  I'S  to  3  3  cents,  with  energy 
at  3  cents  per  nnit. 

An  instructive  table  giving  data  relating  to  four  apartment 
houss  installations  using  83  Simplex  Heating  Co.'s  ranges,  is  as 
follows ;  — 


Location. 

Kw.-hr. 

par 

persou 

par 

day. 

No. 

of 

ranges, 

Bated 
load 

KW. 

Mftxi- 

de- 
mand, 

Mizi- 

loud, 
rated 
load 
in  per 
cent. 

Worcester,  Mass.    ... 
Great    Falls,   Mint 
Salt  Lake  City,  Utah 
Anaconda,  Mont.  ... 

093 
112 
085 
0  97 

111 
21 
24 
22 

77 

11025 

77 

92 

13  5 
13-5 
11-5 

17-50 
12  35 
15  00 

Average 

096 

- 

12-8 

15 

The  data  given  are  sufficient  to  enable  conclusions  to  be  drawn  as 
to  average  results  in  American  practice. 

British  Association.  I'JKi. — At  a  meeting  held  on 
November  24th,  the  Newcastle-on-Tyne  City  Council  formally 
resolved  to  invite  the  B.A.  to  meet  there  next  year  on  lines  similar 
to  those  adopted  at  Manchester  this  year. 

Russia's  Proposed  Electricity  Ta.\.— A  Congress  has 

been  held  on  the  proposed  taxation  of  electricity  in  Russia.  Mr. 
A.  J.  Xikolaienko,  Temporary  Director  of  the  Ministry  of  Finance, 
who  presided,  spoke  briefly  on  the  history  of  the  proposition.  The 
meeting  had  before  it  the  projct  dr  lot,  prepared  by  the  Chief 
Department  of  Indirect  Taxes,  with  an  explanatory  report.  On 
the  question  of  the  desirability  of  tuxing  electric  current,  the 
representatives  of  electrotechnical  science  and  industry  observed 
that  in  view  of  the  necessity  to  obtain  money  they  were  prepared 
to  recognise  the  taxation  of  current  required  for  lighting.  Some 
of  them  agreed  also  to  taxation  of  power  for  tramway  systems, 
but  in  the  case  of  current  for  industrial  purposes,  it  was  considered 
that  such  a  tax  might  be  a  burden,  both  for  the  existing  electrical 
industry  and  for  the  industries  themselves  that  used  the  cu'rent  as 
a  motive  power.  The  Director  of  the  Chief  Department  of  Indirect 
Taxes,  S.  S.  Chripunoif,  said  that  the  projet  de  lot  empowers  the 
Ministry  of  Finance  to  reduce  the  rate,  or  even  bo  grant  complete 
exemption  in  suitable  cases  where  the  imposition  of  a  tax  would 
be  burdensome.  Prof.  P.  P.  Mignlin  said  that  to  tax  electrical 
energy  was  necessary  from  a  financial  point  of  view,  the  more  so 
that  this  tax  did  not  so  much  affect  the  industry  itself  as  the 
consumers.  Prof.  M.  I.  Bogoliepoff  said  that  at  present  this  ques- 
tion should  be  decided  from  another  point  of  view.  The  country 
was  on  the  eve  of  the  introduction  of  new  taxes,  and  there  was  no 
free  choice.  The  whole  question  resolved  itself  into  this — could 
they  stand  a  new  tax  or  could  they  not  ?  The  meeting  had  not 
discovered  anything  contrary  to  the  latter.  Referring  to  the 
effort  in  EogUtnd,  where  similar  taxes  were  always  considered  in 
the  light  of  the  necessities  of  industry.  Prof.  M.  I.  Bogoliepoff 
further  observed  that  in  the  new  taxes  recently  introduced  into 
England  for  a  colossal  sum,  the  Chancellor  of  the  Exchequer  had 
said  that  at  a  certain  point  it  was  impossible  not  to  ignore  the  fact 
that  a  certain  amount  of  injury  accompanied  the  operation  of 
taxes  on  industry.  In  England  they  did  not  hesitate  to  tax  motor 
spirit ;  that  was  to  say,  in  a  certain  case  they  taxed  motor  power, 
and  in  the  motives  and  measures  of  the  English  fiscal  policy  they 
might  find  pointers  for  Russia,  whose  financial  needs  were  con- 
siderably greater  than  those  of  England.  In  farther  discussion, 
the  queition  of  .the  technical  eff'-cts  or  otherwise  of  a  tax  were 
comprehensively  considered,  and  a  further  consideration  was  given 
to  the  proposed  statutes  regulating  the  new  tax,  and  several  changes 
were  made  in  the  text  of  the  projet  de  lot. 


Nearly  a  "  Dead  "   SUort-Circuit.— A   street-railway 

inspector  was  testing  some  trolley  insulntors  suspected  of  being 
defective  in  their  insulating  qualities.  The  test  was  made  in  a 
car  barn  with  a  wooden  H  lor  by  placing  each  insulator  in  series 
with  a  voltmeter,  and  from  the  reading  and  known  resistance  of 
the  voltmeter  the  calculation  was  made.  A  file  was  used  to  clean 
the  metal  work  so  that  a  good  contact  could  be  made.  The 
inspector  held  the  trolley  conneotirg  wire  and  touched  it  against 
the  insulators  as  the  ca=e  required,  while  his  helper  held  the 
ground  wire,  and  being  well  insulated  on  the  wooden  floor,  there 
was  little  danger.  The  tests  were  going  along  beautifully  until 
the  inspector  failing  to  reach  the  file,  the  helper  picked  it  up  and 
handed  it  to  him.  The  next  second,  both  were  fiat  on  their  backs 
wondering  what  had  hit  them.  In  passing  the  file  (which  had  no 
handle)  they  had  connected  themselves  across  the  5U0-volt  direct- 
current  circuit.  The  rest  of  the  tests  were  conducted  on  the 
"  safety-first "  principle.— A.  P.  Connor,  in  Powrr. 

Estimating'  Distance  at  Sea. — In  Xa/ure,  last  week, 

an  ingenious  method  of  estimating  distance  at  sea  in  fog  or  thick 
weather,  devised  by  Prof.  J.  Joly,  was  described  in  the  course  of  a 
report  of  the  proceedings  of  the  Royal  Society.  The  method  is 
based  upon  the  different  velocities  of  disturbances  in  different 
media.  If  aerial  and  submarine  signals  are  simultaneously 
emitted  at  a  lighthouse  station  or  lightship,  the  lag  of  the  aerial 
compared  with  the  submarine  sound  is  about  4'3  seconds  to  the 
nautical  mile.  An  approaching  ship  picking  up  the  signals  and 
measuring  the  lag  to  an  error  even  of  one  second,  becomes  aware 
of  her  distance  to  less  than  one-quarter  of  a  mile.  Similarly, 
wireless  signals  and  submarine  signals,  or  wireless  and  aerial 
signals,  may  be  used.  If  the  faster-moving  signals  be  sent  out  in 
groups,  the  individual  signals  being  spaced  at  regular  intervals — 
say,  of  one  second — and  the  slower  moving  signal  be  always 
emitted  simultaneously  with  the  first  signal  of  a  group,  the 
navigator  has  only  to  count  the  faster  signals  until  the  slower 
signal  reaches  him,  in  order  to  estimate  his  distance  from  the  signal 
station.  In  this  case  the  signals  themselves  tell  him  his  distance, 
and  no  actual  time  measurements  are  required  on  board  ship.  If 
vessels  possess  the  means  of  emitting  a  loud  and  crisp  sound  signal 
which  can  ba  sent  out  simultaneously  with  a  wireless  or  a  sub- 
marine signal,  the  determination  of  distance  rendered  possible 
thereby,  along  with  wireless  information  as  to  course  and  speed, 
•will  enable  the  navigator  on  each  ship  to  determine  with  certainty 
(1)  whether  there  is  risk  of  collision,  or  whether  there  is  no  risk, 
and  (2)  the  point  upon  his  own  course,  and  the  moment  at  which 
collision  is  threatened.  The  solution  of  the  problem  is  bai-ed  upon 
the  fact  that  at  each  instant  the  rate  of  mutual  approach  is  the 
maximum  it  the  ships  are  advancing  so  as  to  collide.  A  simple 
geometrical  construction,  which  by  its  character  is  unlikely  to 
involve  error,  enables  the  mariner  to  solve  the  problem  immediately 
the  signals  are  received. 

Aeronautical  Production.— The  Aeronautical  Pro- 
duction Committee  of  the  Aeronautical  Institute  of  Great  Britain, 
after  closely  investigating  the  causes  at  present  retarding  production, 
has  evolved  adequate  methods  whereby  it  can  help  to  speed  up  the 
production  of  aircraft  to  the  highest  point,  and  is  ready  to  com- 
mence its  work.  It  states  that  a  greater  increase  in  rate  of  pro- 
duction than  now  obtains  can  be  achieved  only  by  adequate 
organisation  in  directions  beyond  the  sphere  of  the  great  aero- 
nautical work  which  is  being  actually  carried  on  by  the  Govern- 
ment. To  run  the  whole  work  of  organisation  with  full  effect 
the  Committee  requires  £5,000,  and  in  order  to  obtain  this  the 
Executive  Committee  of  the  Aeronautical  Institute  invites  5,000 
suitable  persons  to  become  members  of  the  Institute,  at  a  sub- 
scription of  one  guinea  each,  or  a  smaller  number  to  make 
donations.  Its  address  is  temporarily  at  39,  Victoria  Street, 
Westminster,  S.W.,  where  all  inquiries  will  be  answered. 

AValford  Bodie    Prosecuted. — At    the  Birmingham 

County  Court  on  November  29th,  Abraham  Weiaenberg,  a 
tailor's  presser,  sought  to  recover  damages  from  Walford  Bodie, 
music  hall  performer,  for  having  administered  to  plaintiff  a  more 
powerful  electric  shook  than  he  undertook  to  give,  with  the  result 
that  he  was  knocked  down,  his  right  arm  and  hand  were  injured, 
his  bodily  health  was  impaired,  and  he  lost  seven  weeks'  earnings. 
The  claim  was  made  on  the  ground  of  the  defendant's  negligence. 
The  caee  was  adjourned  until  April  next. 

Corrections  for  the  Hefner  Lamp. — Recent  researches 

carried  out  at  the  Laboratory  of  the  Schlieren  Works  of  the  Zurich 
Gas  Undertaking  by  Dr.  E.  Ott,  member  of  the  International 
Photometric  Commission,  show  that  the  illuminating  power  of 
the  Hefner  lamp  is  given  by  the  formula — 

,-/  ^  1'049  -  0'0055  ./•  +  O'OUOU  (h  -  760) 
where  .y  =  the  illuminating  power  in  Hefner  units  =  1  when  the 
atmospheric   humidity  =  88  I.  and   the   carbon   dioxide   present 
amounts  to  0'75  1.  per  m.   of   pure  dry  air,  and  the  atmoipheric 
pressure  is  7i'>0  mm.  : 

./•  -  volume  of  aqueous  vapour  in  litres  per  m. '  of  pure  dry  air  ; 
and  b  =  the  atmospheric  pressure. 

It  will  be  noticed  that  no  term  appears  for  carbon  dioxide  ;  it  is 
assumed  that  observations  will  be  made  in  well- ventilated  rooms, 
in  which  the  proportion  of  COi  present  averages  0  75  1.  per  m.' 
of  pure  dry  air. 
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Electric   Ilcatiu^  and  Electric  Furnaces. — In  his 

fourth  lecture,  on  Friday  last,  Dr.  Flemirp  dealt  with  arc  furnaces, 
of  which  the  Brat  of  commercial  importance  wan  that  of  Stassano, 
which  was  u«ed  for  the  production  of  special  alloy  steels.  As  this 
furnace  was  heated  by  radiation  from  the  arc,  in  order  to  avoid 
contamination  of  the  steel  with  carbon,  the  efficiency  was  very 
low,  the  energy  consumed  in  the  rednotion  of  2i  tons  of  steel 
amountinp  to  1,360  units  per  ton.  Thi%  has  been  reduced  in  later 
deeipns  to  about  900.  The  Heronlt  arc  furnace,  charged  with 
liquid  pipr  and  pure  scrap  iron,  had  carbon  electrodes,  which  were 
lewered  upon  the  charge  to  start  the  arc,  and  then  raised  ;  the 
furnace  coneumed  800  to  900  units  per  ton  of  steel.  The  Keller 
furnace  was  an  attempt  to  imitate  the  operation  of  the  blast 
furnace  in  smelting  iron  ore,  and  was  fed  with  iron  ore, 
coke,,  and  lime  :  16  tons  oif  pig  iron  could  be  prodnead 
for  2,292  units  per  ton.  As  the  ordinary  blast  furnace  con- 
sumes 16  cwt.  of  coke  per  ton  of  pig  iron  produced,  of  which 
65  cwt.  is  required  to  deoxidise  the  ore,  the  greatest  saving 
that  can  be  effected  by  the  electric  furnace  in  smelting  iron  is 
9i  cwt.  of  coke  per  ton  of  pig,  costing  Ss.  a  ton,  bo  that  in  order  to 
compete  with  the  blast  furnace,  electrical  energy  would  have  to  bs 
supplied  at  jtiO-  per  unit,  or  £1  per  H.r.-year,  about  half  the  lowest 
price  now  obtainable.  The  only  chance  for  electrical  smelting, 
therefore,  is  where  water-power  and  ore  are  together  and  cheap, 
and  coke  is  dear.  The  problem  is  being  studied  in  Norway  and 
Sweden. 

la  the  Girod  furnace  only  one  carbon  electrode  was  used,  iron 
electrodes  being  embedded  in  the  floor  of  the  furnace.  A  three- 
phase  furnace  had  three  electrodes,  which  formed  a  three-phase 
arc  on  the  top  of  the  charge,  and  additionil  electrodes  were  pro- 
vided outside  the  magnesite  lining,  which  became  conductive 
when  hot.  Messrs.  Verdon  Cntts  and  Hoult  designed  an  electro- 
Bessemer  furnace,  in  which  air  was  blown  through  the  charge  to 
oxidise  the  impurities. 

Pointing  out  the  importance  of  employing  electrodes  of  the 
most  efficient  dimensions,  because  they  conduct  heat  outwards 
from  the  furnace,  the  lecturer  described  the  original  investigations 
of  Mr.  Carl  Hering,  who  was  the  first  to  diacuss  the  subject 
analytically,  and  showed  how  to  arrive  at  the  cross-section  which 
gave  the  minimum  loss  of  heat. 

Fatality. — At  an  inquest  held  at  Skinningrove  (Cleve- 
land), on  Monday,  the  question  arose  as  to  whether  the  deceased, 
a  Loftns  mines  electrician  named  Charles  Markham,  had  died 
from  electric  shock.  It  was  stated  that  deceased  had  been 
engaged  in  cleaning  out  the  electric  controller  and  a  haulage 
engine,  and  started  the  machinery  to  test  it.  He  placed 
his  left  hand  on  the  outer  casing  of  the  motor,  but 
almost  immediately  fell  and  groaned.  When  a  doctor  arrived 
Markham  was  dead.  A  witness,  in  response  to  questions,  said  he 
did  not  consider  the  onter  cover  of  the  motor  dangerous.  Markham 
was  not  wearing  gloves.  Dr.  Donaldson  said  he  found  a  mark  as 
of  a  bum  on  the  right  wrist.  The  condition  of  the  body  was  con- 
sistent with  de^seased  having  received  a  shock,  The  mice  manager, 
Mr.  Wm.  Moore,  said  he  thought  the  fleah  would  have  been  injured  or 
burnt  if  deceased  had  had  a  shock,  "  Death,  probably  from  electric 
shock,"  was  the  verdict. 

Situations  Vacant. — Agsistant  in  engineering  depart- 
ment (378.),  for  the  Wolverhampton  Union ;  shift  engineer  (£2), 
for  the  Oldham  Corporation  electricity  department ;  engineers, 
45b.  6d.  (7  days),  for  H.M.  Dockyard,  Pembroke  Djck.  Particulars 
are  given  in  our  advertisement  pages  to-day. 

Converted   Repair  Shops. — Messrs.    Rawlings  Bros., 

Ltd.,  of  Kensington,  recently  re-arranged  the  motor-car  repair  shops, 
at  the  private  mansion  of  a  well-known  public  man  for  munitions 
miking,  and  a  very  acceptable  monthly  output  of  shells  will 
result.  The  owner  of  the  mansion  has  two  sons  at  the  Front,  but 
he  is  anxious  to  do  more,  hence,  by  the  aid  of  the  electrical 
installation,  three  screw-cuttingglathes,  drilling  machines,  &c.,  are 
rendering  a  good  account  of  themselves.  Messrs.  Rawlings  ask  all 
who  have  lathes  or  other  machines  lying  idle  to  get  into  touch 
with  them,  so  that  they  miy  give  them  the  benefit  of  their  experi- 
ence in  converting  the  above  repair  shops, 

Professional  Classes  War    Relief.— <)n  AVednesday, 

Thursday  and  Friday  next  week  a  "  Christmas  in  War  Time  "  Sale 
will  take  plane  at  the  Albert  Hall,  on  behalf  of  the  Professional 
Classes  War  Relief  Council  ;  it  will  be  open  from  l.'M  to  10  p.m. 
on  December  sth,  admission  5b.  The  entrance  fee,  which  is 
reduced  to  28.  6d.  on  Thursday  evening  and  Friday  morning,  and 
1b.  on  Friday  evening,  entitles  tlie  visitor  to  an  article  of  the  same 
value.  Entertainment  will  be  provided  by  well-known  artistes, 
and  many  of  the  articles  sold  will  be  novel  to  this  country,  being 
made  by  Belgians  who  are  occupying  the  I.C.S.  premises  at  Ilendon. 
Gifts  for  the  sale  should  be  addressed  to  the  (Jifts  Secretary,  Albert 
Hall,  H.W.  The  articles  will  be  useful  Christmas  gifts,  at  ordinary 
market  prices. 

The  object  for  which  the  Council  works,  as  we  have  previously 
explained,  is  most  deserving  of  support,  as  many  members  of  the 
profewional  classes  have  been  very  hard  bit  by  the  war,  and  are  in 
great  distress. 

Patents  and  Alien  Enemies.— The  Board  of  Trade 

has  granted  licences  to  Messre.  O.  H.  Forreater  and  O.  Marsh  in 
reapeot  of  patent*  Nob.  12,868-i'<9  70,  ItOR,  granted  to  Goldtohmldt 
and  Weber  for  detiuning  ptatof. 


Institution    and    lecture    \otes.  —  The    Faradaj 

Society.— On  Tuesday,  D.cember  8th,  the  Society  will  hold  a 
general  discussion  on  "  The  Corrosion  of  Metals,  Ferrous  and  Non- 
Ferrous,"  at  the  lu'titution  of  Electrical  E  igineers.  The  dis- 
cussion will  be  preceded  by  the  reading  of  papers  by  Mr.  Leslie 
Aitchison,  D.r.  C.  H.  Desch,  Dr.  J.  Newton  Friend,  Mr.  W.  E. 
G.bbs,  Mr.  Bertham  Limbert,  Mr.  Arnold  Philip  and  Mr.  S.  Whyte, 
after  which  the  suhjeot  will  be  open  to  general  discussion.  Those 
desirous  of  attending  cm  obtain  tickets  on  application  to  the 
Secretary,  82,  Victoria  Street,  S.W. 

The  Rontgen  Society.— The  Report  of  the  Council  for  the 
year  ended  June  30th  last  shows  that  the  membership  has 
increased,  and  the  financial  position  of  the  Society  is  satisfactory. 
The  principal  officers  for  the  s-ssion  1915-16  are  :— President,  Mr. 
J.  H.  Gardiner,  F  C.S. ;  hon.  treasurer,  Mr.  G.  Pearce;  hon.  secre- 
tary. Dr.  R.  Knox. 

Diesel  Engine  Users'  Association.— At  the  November  mat- 
ing the  subjects  of  income-tax  assessment  and  allowance  for 
depreciation,  and  the  rise  in  the  price  of  fuel  oil.  were  considered, 
and  the  discussion  on  the  subject  of  cracked  and  seized  pistons  wag 
resumed.     The  next  meeting  will  be  held  on  Dicember  20th. 

Institntion  of  Electrical  Engineers (Students'  Sectios). 

The  followine  arranarements  are  announced  : — 

Thursday,  December  9th,  at  7.45  p.m.,  address  on  "  The  Ins'ituli jn,"  J.  E. 
Kingsbury, 
Wednesdays  at  7.45  p.m.— 
December  15th:  "The  Aluminium  Electrolytic  Arrester,  with  an  Intro- 
duction on  Electrical  Disturbances,"  A.  G.  Ramsey,  B.So. 
February  2nd,  1916,  "The  Methods  employed  tor  the  Wirel'ss  Commnni- 

cation  of  Speech,"  P.  R.  Coursey,  B.Sc. 
February  16ii  :  "  The  X-Ray  Tube  and  Modem  Practice,"  W.  J.  Jones. 
March  1st  :  Ducassion  on  "  Suggested  Applioat.oos  of  Scienc  >  to  Warfare." 
March  15th  :  "Long-distance Transmission  Lines,  '  E.  T.  Driver,  B.Sc. 
March  29th  :  Annual  General  Meeting, 

A  meeting  of  the  Manchester  Lical  Section  was  held  on 
Tuesday,  when  Prof.  A.  B.  Field  read  his  paper  on  "  Sjme  Diffi- 
culties in  the  Design  of  High-speed  GeneratorB,"  and  a  discussion 
followed. 


OUR     PERSONAL     COLUMN. 

7%e  Sditm-s  invite  electrical  engineers,  whetKer  connected  with  the 
technical  or  the  commercial  side  of  the  profesmmi  and  industry 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electbicai,  Review  posted  as  to  their  mmements. 

Central   Station   Officials.— Mr.    X.  \V.  Pr.^ngnell, 

disti-ibiitmg  engineer  with  the  jMeti-opdlitan  Electric  Supply 
Co.,  Ltd.,  has  obUnined  a  temporaiy  lieutenant's  commissiori 
in  the  R.N.V.R.,  and  is  taking  up  duties  in  the  electrical 
department  of  H.M.S.  Vernon. 

Derby  Corpoiation  Electricity  Committee  has  appointe,! 
Messrs.  G.  J.  Scale  and  W.  L.  Letchford,  switchboar.l 
attendants,  as  junior  charge  engineers,  at  £120  a  vear.  an.l 
Mr.  C.  Pe.wce  as  switchboard  attendant. 

Mr.  G.  D.  VicKERS  has  resigned  his  position  as  managin" 
engineer  of  the  Banbury  A-  District  Electric  Supply  Co..  Ltd., 
in  order  to  take  up  a  position  as  resident  engineer  under  the 
Shropshire  &  Worcestershire  Electric  Power  Co.  at  their 
Dudley  station.  He  was  presented  by  the  staff  of  the  Banbury 
Co.  with  a  ca.<;e  of  pipes. 

Tramway  Officials.— Mr.  T.  Hanlon,  of  the  st;iff  of 

the  Isle  of  llianet  Tramway  and  Lighting  Co.,  Ltd..  who  is 
leaving  to  take  up  a  position  on  the  Oxford  Tramwavs,  ha.s 
been  presente<l  by  the  staff  with  an  inscribed  brass  hall  gong 
and  a  jiipe  and  tobacco  jwuch. 

General. — The  Foreigfn  Office,  in  its  report  on  tlic 
attack  on  II. M.  Consul  arid  the  British  Colony  at  Shiraz. 
Persia,  states  that  on  November  10th  the  Persian  gendar- 
merie suddenly  seized,  without  any  warning.  H.M.  Consul, 
the  sup«^rint<'ndent  of  the  IndoEuroix^an  Telegraph  IVpart- 
iiKTit,  and  other,^.     The  wife  of  the  telegraph  su|ierintendont 

.Mib.^^'ijiiently  arrived    at   Bushire  under  escort  of  gondar .-. 

Th<'  gendarmerie,  who  hold  Kuiii  (70  miles  s<iuth  of  Teheran) 
in  thi>  interests  of  the  Germans,  have  cut  the  line  of  the  ludo- 
b.ur.iixan   Telegraph   Department  to  tlie  South. 

.•\t  a  smoking  concert  held  at  the  South  Lancashire  Tram- 
ways Company's  S<x-ial  Club,  Howe  Bri<Ige.  last  week,  pre- 
s<mtations  w<-ro  made  to  S<>rgt.  ]■',.  IIkrbert,  Pte.  \\. 
McGi'iN.NKss.  Pte.  IlAiiitv  Smith.  aii<l  Pte.  CJkoroh  Smith. 
four  former  employes  of  the  company  who  have  returne<l  from 
the  Front  womuhxi.  Mr.  E.  JI.  Edwardes,  general  manager. 
hand<"d  over  the  gifts,  which  t(X>k  the  form  of  cigarette  cas«'s 
and  pipes. 

.\Merman  Wm.  Thompson  has  IxM-n  appointed  rhainnan  ol 
the  Blackburn  I',le<tririty  and  Tramways  Committee,  and 
Councillor  C.    IIioham  vice-chairman. 

Mr.  F.  II.  liurcK-DrNnAR,  at  prcuent  erector-in-charge  with 
the  General  Electric  Co.,  Ltd.,  at  Witton,  has  been  appointed 
powcr-hou.ie  superintendent  for  the  Orgreave  Colliery,  of  the 
Bother  Vnle  fV)llierie».  Ltd.,   Treeton.  near  Rotherham. 

.Mderman  DfNCAN  Watson  has  been  re-elected  chninuan  of 
the  Si    Marj'lebone  B.C.   Electric  Supply  Committee. 

Mr  Ci  S.  Hklme,  A.M.I.E.E.,  chief  n.<»istant  to  MeffTP 
Ki'l^nll    iV   rai-pon--,   engineers,   Gla.'<gow.    has    been   gazetted 
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nerly  employed  by  the  Pennsylvania  Rail- 
igineer  in  connection  with  its  power  and 
engaged   in    July.   11)14,   as    assistant    signal 


socond-lieutenant  to  the  3/3i-cI  Highland  Howitzer  Brigatle, 
R.P.A.,  at  present  stationed  at  Greenock. 

It  is  announced  that  the  Bixird  of  Trade  hits  appointed  Mr. 
K.  \V.  D.4I.T0N,  of  the  Couiniercial  InteUigence  Branch,  to  be 
H.M.  Trade  Comrai.ssioner  in  New  Zealand,  in  succession  to 
Mr.  W.  G.  Wickhani,  who  is  appointed  II. M.  Trade  Com- 
missioner in  South  -Africa,  Sir  R.  Sothem  Holland,  who  has 
hitherto  held  that  appointment,  being  now  engaged  under 
the  Ministry  of  Munition!?. 

Mr.  W.  T.  T.^YI.oB.  to  whom  we  referred  a  fortnight  ago, 
has  lately  returneil  from  Bolivia.  South  .Vmerica,  and  has 
been  g.izetted  a  captain  of  the  l/12th  Loyal  North  Lanes. 
(Pioneer)  Regiment.  Cajitain  Taylor  saw  active  service  in 
I  he  Bechuanaland  Expedition  and  the  South  .\frican  war,  and 
In-   holds  medals  with  eight  cla.sps  aggregate. 

Councillor  Rich.vrd  Mavnf.  has  been  appointed  chairman 
ol  the  Newca.stle-on-Tyue  Tramways  Committee,  and  Coun- 
cillor .\.  M.  Sutherland  vice-chairman. 

.Vccording  to  the  Melbourne  Age,  the  Victorian  R;iilway 
Ciimrni.s.sioner9  have  engaged  the  following  officials  in  connec- 
tion with  the  installation  of  automatic  signalling  on  the 
suburban  railways,  men  holding  the  retpiisite  qualifications 
not  being  obtainable  in  the  Commonwealth  : — 

Mr.  G.  H.  W'ion,  who  ■ 
road  Co.,  at  New  York,  a 
autotnatic  signalling  system 
engineer   for   a   term  of  five  vears. 

Mr.  r.  W.  Prescolt,  who  was  dispatched  bv  Mr.  Mere  to  Melbourne  in 
connection  with  the  installation  of  automatic  signalling,  has  had  experience 
O.I  the  London  underground  railways,  and  was  in  February  last  transferred  to 
the   service   of   the  Commissioners  for  a   term   of  three  years. 

Mr.  T.  Kittredge  was  recently  engaged  in  the  United  States  for  a  term  of 
three  years  as  a  track  circuit  designer  draughtsman,  and  is  now  on  his  way 
to  .Melbourne. 

Mr.  \V.  J.  Huggins  was  formerly  assistant  inspector  of  signals  and  tele- 
graphs on  the  Metropolitan  Railway,  London,  and  was  engaged  in  December, 
1914,  for  a  term  of  five  years  as  a  signal  foreman  in  connection  with  the 
installation  of  power  and  automatic  signalling.  Mr.  Huggins  was  also 
required  by  the  Commissioners  for  the  instruction  of  the  fitters  who  will  be 
utilised  on   this   class  of  work. 

Messrs.  E.  R.  Fo.v  and  F.  R.  Wilson  were  also  engaged  in  England  in 
September,  1914,  as  electrical  fitters  in  connection  with  the  installation  of 
automatic  signalling. 

Mr.  J.  Rist,  formerly  of  the  Central  London  Railway,  who  has  had  experi- 
ence as  an  instructor  of  motormen,  was  engaged  in  October,  1914,  to  train  the 
motormen,    guards,    and   other    employes   who    will   be    required    to  operate   the 

The  employes  of  the  Electi'ic  Construction  Co.,  Ltd.,  of 
Wolverhampton,  have  presented  a  pur.se  of  Ti'easui^  Notes  to 
Mr.  S.  ."^NTWis,  who  is  leaving  the  staff  after  32  years'  service. 

Mr.  P.  Greerr  Howard,  .\.M.I.C.E.,  electrical  engineer,  of 
Berneni  Street,  W.,  was  on  Monday  elected  chairman  of  the 
Electric  Lighting  Committee  of  the  Hamixstead  Borough 
Council. 

Roll    of    Honour. — Lance-Corporal  George  H.  B.\d- 

HAM.  1st  North  Midland  Division,  Royal  pjUgineers,  late  chief 
assistant  to  Messrs.  S.  Thomas  Pemberton  &  Co.,  of  Birming- 
ham, was  killed  in  action  on  Octiiber  12th. 

Sergeant  -J.  H.  Hodges,  of  the  8th  Battalion  Lancashire 
Fusiliers,  formerly  employed  at  the  British  Westinghouse 
Works,  Trafl'ord  Park,  has  been  wounded  at  the  Dardanelles. 

Sapper  Harry  Thorpe  Lees,  of  the  Royal  Engineers,  has 
been  killed  by  a  sniper  in  France.  Deceased,  who  was  23 
years  of  age,  was  prior  to  the  war  in  the  employ  of  the  Staly- 
bridge  Joint  Tramways  and  Electricity  Board. 

Mr.  .■\lbert  Schloesser,  who  was  with  the  British  Westing- 
htiuse  Co.,  Ti'afford  Park,  is  officially  reiiorted  missing.  He 
was  wounded  in  France  some  months  ago.  and  nothing  ha.s 
since  been  heard  of  him.  Prior  to  the  war  he  was  in  Canada, 
and  he  joined  the  Canadian  Scottish. 

Sapper  .John"  Frederick  Beney,  of  the  Royal  Engineers,  who 
has  fallen  in  action  in  France,  was  a  railway  electrician. 

Lance-Coqxiral  W.  A.  Smith,  of  the  2nd  Queen's  Regiment, 
who  has  been  killed  in  action  at  Ixios,  France,  was  prior  to 
the  war  on  the  staff  of  Messrs.  R.  W.  Blackwell  k  Son,  Ltd. 

Lance-Corporal  H.  Wise,  of  the  7th  South  Staffordshire 
Regiment,  who  w-as  prior  to  the  war  engaged  at  Rugby  with 
the  British  Thomson-Houston  Co.,  Ltd.,  has  been  killed  in 
action  at  the  Dardanelles. 

Company-Sergeant-Major  Lindsay,  of  the  l/4th  Loyal  North 
Lanes.  Regiment,  who  was  prior  to  the  war  on  the  staff  of 
the  T'nite<l  Electric  Car  Co.,  Ltd.,  of  Preston,  has  been 
awarde<l  the  Distinguished  Conduct  Medal  for  conspicuous 
bravery  in  France. 

Gunner  W.  Bilungham,  of  the  Eoyal  Field  Artillery,  who 
\\as  prior  to  the  war  engaged  in  the  winding  department  of 
the  British  Thomson-Houston  Co..  Ltd.,  of  Rugby,  has  died 
from  wounds  received  in  action  at  the  Dardanelles. 

Mr.  William  Oakley  Garrett,  who  was  killed  in  the  battle 
at  Ctesiphon,  was  employed,  pn'or  to  the  war,  in  electrical 
engineering  work  in  India. 

Municipal  electrical  men  will  have  learne<l  with  regret  that 
Sir  .John  and  Lady  Courtis,  of  Llandaff,  Glaiii.,  have  suffered 
the  I0.SS  of  their  elde-st  .son.  Captain  .1.  H.  Courtis,  he  having 
been  killetl  in  Mesopotamia,  Noveml)€r  22nd-24th,  at  the  age 
of  27  vears. 

Bombardier  \.  E.  Ellis  (4f),44C,),  106th  Brigade,  E.P..\., 
who  has  been  awarded  the  Distinguishes!  Conduct  Medal, 
was  before  the  war  a  clerk  in  the  gutta-percha  department  at 
the  works  of  the  India-Rubber  Co..  at  Silvertown.  The  official 
report  reads  ;   "  For  conspicuous  gallantry  on  September  25th, 


lilld,  near  VtMiiielles.  He  dis])Iayed  grejlt  oouiago  and  re- 
.souree  in  repairing  telephone  wires  in  17  different  places,  thu-t 
enabling  communication  to  be  kept  up.  This  work  be  did  in 
the  open,  and  under  a  very  heavy  .shell  fire." 

Obituary. — M.  .Adoli'iik  Greinkk. — We  ck-eplv  reyriM 
to  learn  of  the  death  of  M.  .\dolphe  Greiner.  diiwtor-general 
of  the  famous  .Tohn  Cockeiill  Co..  and  president  of  tlie  Ir<m 
and  Steel  Institute,  which  <x:curr«Hl  at  Seraing,  Belgium,  on 
November  2llth.  M.  Greiner.  wh(>  was  72  years  of  age,  joineil 
the  Cockeiill  Co.  as  engineer-chemist  when  he  was  21  years 
of  age.  Since  1S87  he  has  been  director-general  of  the  com- 
pany. R<»aders  of  the  Ei,raTiiiCAL  Review  have  lieen  iiiatl.- 
familiar  through  our  own  articles,  and  through  papers  read 
by  M.  Greiner  before  the  Iron  and  St<-el  Institute,  and  piib- 
lisht^tl  in  our  pages,  w'ith  the  imixirtant  pioneering  work  for 
which  he  was  respon.sible  in  connection  with  the  utilisation 
of  blast  furniici>  and  coke  iiven  ga.ses,  and  in  the  employment 
of  el(X.-trical  transmission  in  steel  works.  The  7'imr.s'  states 
that  he  was  among  the  first  to  adopt  Par.sf)ns  turbines  on  thi' 
Continent.  Knginecring,  in  a  brief  reference  to  his  death, 
lecalls  that  the  Seraing  works  were  investeil  by  the  (jennan 
armies  in  ,\ugu.st  last  year.  At  the  time  of  the  la.st  meeting 
of  the  Iron  and  Steel  In.stitute,  at  which  he  was  to  have  pre- 
sided, it  was  announced  that  he  was  practically  a  pri.soner  in 
his  own  house,  having  fallen  ill  through  strain  and  worry. 

Mr.  G.  Clarkson. — The  death  is  announced  of  Mr.  Geoigi^ 
Clarkson,  who  had  been  in  charge  of  the  electricity  plant  til 
Thurland  Castle,  Tunstall  (Lanes.). 

Mr.  H.  C.  Donovan. — We  regret  io  iword  tliat  the  death 
occurred  on  November  23rd,  at  Blackheath,  at  the  age  of  73 
years,  of  Mr.  Henry  Cornelius  Donovan,  M.I.E.E.,  late  of 
the  Telegraph  Construction  &  Maintenance  Co.,  Ltd. 

We  t+>nder  to  Mr.  A.  M.  Sillar,  M.Inst.C.E..  our  sincere 
sympathy  on  the  death  of  his  wife,  which  occurred  at  Waddon, 
Surrey,  on  November  29th. 

Wills. — The  late  Major  H.  R.  Ch.apm.vn,  a  clirector 
of  Clarke,  Chapman  k  Co..  Ltd.,  left  il7,389. 

The  late  Mr.  Edwin  Danks.  of  E.  Danks  &  Co.,  boiler- 
makers,  Oldbury,  left  f.33,192  gross. 


NEW     COMPANIES     REGISTERED. 


Quasi-Arc   Co.   (France),   Ltd.   (142,217). — This  companv 

was  registered  on  November  23rd,  with  a  capital  of  £:3.000  in  £\  shares,  to 
c.-rry   on    in    France  or    elsewhere   the    busi.iess    of   consulting,   civil,  chemical, 

.agents  for,  and  dealers  in  machinery,  tools,  implements,  appliances,  and 
commodities  of  all  kinds,  etc.  The  subscribers  (with  one  share  each)  are  ■ 
\  Tiano,  64,  Warnford  Court,  E.C.,  commission  agent;  .A.  Cars,  59,  Mark 
Lane,  E.C.,  merchant.  Private  company.  The  number  of  directors  is  not  to 
be  less  than  two  or  more  than  four:  the  subscribers  are  to  appoint  the  first. 
Qualification,  250  shares.     Registered  office  :  Caxton  House,  Westminster,  S.W. 

Tredelect  Engineering  Co.,  Ltd.  (142,245).— This  com- 
pany was  registered  on  November  25th,  with  a  capital  of  ;fc3,000  in  £1  shares 
(1,000  six  per  cent,  pref.),  to  take  over  from  H.  C.  H.  Smyth,  of  11.  Linden 
Arcade,  High  Road,  Chiswick,  the  benefit  of  a  certain  existing  invention 
relating  to  improvements  in  or  relating  to  electric  generators  for  lighting 
nechanically  propelled  vehicles,  to  carry  on  the  business  of.  electrical  and 
general  engineers,  suppliers  of  electricitv.  etc.  The  subscribers  (with  one  share 
iach)  are  :  H.  C.  H.  .Smyth,  14,  Foster  Road,  Duke's  Avenue,  Chiswick.  VV.. 
electrical  engmeer:  H.  A.  Bartlett,  31,  Albert  Road,  Regent's  Park,  N.W., 
contractor  Private  company.  The  number  of  directors  is  not  to  be  less  than 
thiee  or  more  than  five;  the  first  are  H.  C.  H.  Smyth.  H.  A.  Bartlett.  and 
G  F.  A.  Norman.  Registered  office  :  11,  Linden  Arcade,  High  Road, 
Chiswick. 


CITY     NOTES. 


Alligemeine  Elektricitats  Gesellschaft. 

A.S-  a  result  of  the  war  the  directors  of  the  .\.E.G.  state 
that  they  refrain  from  giving  details  of  the  manufac- 
tures during  the  year  ended  with  June  30th,  191.3,  and 
the  annual  report  is,  therefore,  much  shorter  than  has 
been  customary  in  former  periods.  It  .states  that  the  work- 
shops were  well  employed  on  articles  of  peace  and  war,  and 
were  available  to  a  wide  extent  for  the  defence  of  the  country. 
It  was  not  always  possible  to  obtain  appiopriiite  comi)ensa- 
tion  in  the  fixing  of  sale  prices  fi^r  the  consiUertible  rise  in 
wages  and  in  raw  materials,  especially  as  the  prices  agrt^eil 
to  were  confronted  with  greater  wear  and  tear  of  the 
machinei-y  and  machine  tools.  The  i]uick  and  extensive  pro- 
vision of"  workshops  and  equipment  rendere<l  it  possible  to 
effect  the  transformation  in  working.  Tlio  company  was, 
con.sequently,  able  to  undertake  orilers  for  airships  and  muni- 
tions, particulariy  shell.s.  fuses,  cartridges,  and  grenades,  and 
extensive  light  and  jxiwer  in.stiilUitions  for  the  Army  authori- 
ties and  for  chemical  and  powder  factories  had  to  be  carrie<l 
out.  Large  guarantees  in  the  form  of  allocations  to  the 
reserve   funds  had   been  made  for   the  undertakings  in  and 
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clebta  due  from  hostile  cotiiitries  and  across  the  sea.  The 
A. E.G. —Union  Elootiiqivc,  of  Brussels,  had  been  able  tn  pay 
(i  per  cent.,  which  was,  jipproximatcly,  the  siuiie  :is  in  1913-M  : 
the  ItaHan  A.E.Ci. — Thomwin-Houston  Co.,  had  ajiain  paid  (i 
per  rent. ;  and  the  A.E.(J.— Union  Elektrizitats  (lesellschaft, 
<>r  N'ienua,  4  per  eent.,  as  against  8  per  cent  in  1913.  and  the 
couipany  wjiM  well  occupietl  at  pre-sent.  The  branches  in 
Scandinavia.  Switzerland.  Spain,  and  Holland  had  carried  on 
busine.ss  satisfaetorily. 

Tlie  central  station  department  received  a  con.sidcrable  shaie 
in  the  contracts  for  the  nitrate  and  nitrogen  installations 
rec]nired  by  tlie  Government,  the  Elektro-Xitruni  Gescllschaft 
having  given  to  the  company  an  order  for  the  entire  equip- 
ment of  two  nitric  acid  factories.  In  addition,  the  Blektro 
Werke  had  ordered  a  complete  great  power  station  of  an 
initial  capacitj-  of  ],S.5.(XK)  kw.,  which  would  be  the  largest 
station  ever  liuilt  in  Germany  at  one  time.  The  Bavarian 
Nitrogen  Works  Co.  had  contracte<l  for  the  transmission  line 
between  the  jxiwer  .station  of  the  A. E.G. — the  Eipktro  Werke 
— and  the  first-mentioned  company's  cliemical  works,  whilst 
the  A. E.G.  had  aUu  undertaken  to  furnish  a  great  switch 
installation  in  I  pper  Silesia  and  a  transmission  line  between 
the  chemical  factories  (here  and  the  power  station  of  the 
Silesian  Electricity  Works.  Among  tlie  orders  received  from 
iilud.id  i.s  mentioned  one  for  the  delivery  of  two  turbo-dynamos 
<  I  IJ.rnjO  KW.  for  an  overland  station  to  be  erected  at  a 
MiiHcry.  Ini  the  ca.«e  of  the  railway  department,  the  report 
.states  that  the  shops  were  engaged  on  the  comprehensive 
works  for  the  A. E.G.  High-speed  Railway,  of  Berlin,  and  the - 
completion  of  the  State  railx\-ay  sections  between  Laulian 
and  Konigszelt  and  Halle  and  Menseburg,  and  the  deliveiy 
liad  taken  place  of  three  locomotives  out  of  the  27  on  order 
foi-  the  Halle  line.  The  Hamburg  Elevated  Railway  would 
lie  completed  in  the  cuiTent  year;  but  owing  to  the  war  it 
had  not  yet  been  ]xissible  to  put  in  hand  the  extensions  which 
were  sub.sequently  contracted  for.  Tire  business  in  tramways 
liad  been  essentially  limited  to  the  delivery  of  renewal  parts. 
The  accounts  show  the  following  figures  in  comparison  with 
those  for  the  preceding  vear  :  — 

19i:U4.  1914-1.5. 

Share   capital  ;£7, 750,000         .-£7.7.50,000 

Brought  forward     ;Vi,000  36,000 

Gross  profits  I,i;i2,000  1,544,000 

General  expen.ses     73.000  77.00t) 

Taxes  lOO.aXt  146!000 

Interest   on  loans —  — 

War  allowances       —  '2.30,000 

Depreciation 11.000  44.000 

Net  profits     ■ OOS.dOd  1 ,0-20.(X)0 

Bonuses  to  staff  and  employes  ...         00.000  7o,flOO 

Pension    fund  '        ...  .JO,(KIO  75000 

Dividend         775.000  8.52.500 

Dividend   per  cent.  10  11 

Carried  forward       ...        30,000  .35.000 

Before  the  balance  of  profit  and  lo.ss  was  sti-uck  the  sum 
of  £103,000  was  written  off  for  depreciation  of  investments, 
(he  total  of  which  stood  at  £2,843,000  on  .June  .30th,  as  com- 
inn-ed  with  .£2,828,000  in  the  previous  year.  Among  these  are 
sums  of  £.300,000  representing  subscriptions  to  German  war 
loan,  and  1,000.000  crowns  (£41,600)  to  Austrian  war  loans, 
which  have  been  considerably  increased  in  the  new  financial 
year,  Tlie  depreciation  stated  in  the  table  refers  to  tlie 
customary  2  i>er  cent,  set  aside  for  buildings.  whOst  the 
additional  machinery  and  machine  tools  have  been  fully 
\Aritten  off,  as  in  previous  years,  in  .some  tindiscloised  form", 
.so  that  the  machinery  and- machine  tiwl  accounts  appear  in 
the  balance  sheet  at  the  nominal  figure  of  one  shilling  for 
each  works.  Tlie  bank  credit  on  June  ;30th.  1915.  is  claimed 
to  have  amounted  to  £4.5.31.000.  as  contrasted  with  ^63,848,000 
on  the  correspondmg  date  in  1914.  but  the  pavment  of  claims 
which  has  been  effected  by  (he  Berlin  Electricitv  Works  Go. 
ni  the  meantime  has  raised  the  balance  at  the  banks  to 
£:(.165,00O,  as  was  recently  reported.  The  stocks  of  raw  and 
.semi-fini.shed  materials  and  of  manufactures,  together  with 
the  installations,  etc..  in  hand,  represent  £4,670,(X)O,  as  com- 
pared with  £4,621,000;  the  reserve  fund  remains  uiichange<l 
at  £3,678,000,  and  the  contingencv  reserve  at  £9.^2^)00  whil-^t 
the  pension  fund  is  .set  forth  at  £7.58.000. 


Internationa)  Light  &  Power  Co.,  Ltd. 

Mr.  F.  Hoi  t  presided,  on  Monday,  at  a  meeting  of  the  .'^hare- 
hnlder.s  held  at  9.  Cloak  Lane,  E.C..  for  the  purpose  of 
consKlenng  th.^  report  and  accounts  ^^l,ich  will  be  submitted 
at  the  finnual  meeting  to  he  held  in  Toronto  on  De<'eniber  SOth 
I  he  (  HAIliMAN  n'lninded  the  .shareholders  (hat  the  three 
properties  operated  by  the  eomp.nnv  were  the  Venezuela  Elec- 
tnr  l.iglit.  the  Merida  Electricity,  and  (Ik-  Parana  I,ight  and 
I  ower  Companies  Tlie  period  (•overed  bv  the  accounts,  which 
were  (o  .June  .30th  last,  had  been  one  of  unprecedented  ui> 
leaval  in  (he  economic  and  commercial  life  <,f  the  world,  and 
heir  interests  h;id  he  saul,  been  affected  even  more  perhaiw 
than  those  of  similar  undert,akinCH.  due  to  (1».  fnct  tl,;it  (heir 
Merida  property  was  not  only  Rubi(v(,.<l  („  (l,o  ,.fT,.cts  of  the 
iMiropean  w-ar  but  suffered  also  from  the  demoralisation  of 
liiismfw  and  fiinnce  during  the  Mexican  revolutions  The 
cost  ofen.nl  nt  Merida  li.nd  been  high, due  to  (he  great  .scarcKv 
ol   shipping.     A   portion  of  the  fuel  used  was   un^d    and  (his 


also  had  been  extremely  difficult  to  obtain  on  account  of 
labour  troubles  and  the  reduction  of  railway  facilities.  It  had 
required  almost  superhuman  efforts  at  times  to  ke<'p  the  plant 
supiilicd  with  sufficient  fuel  tf)  maintain  operations,  and  thev 
were  deeply  indebted  to  Mr.  .Tulius,  who  agreed  to  go  to 
Merida  at  a  most  critical  period,  and  the  local  manager,  for 
obtaining  .some  profit  fmm  tlie  undertaking,  and  for  safe- 
guarding their  interests  throughout  a  year  of  ven-  grave  public 
disorder  and  difficulty.  The  depreciation  of 'the  Mexican 
<iirrency  continued.  The  par  value  of  (he  Mexican  dollar 
was  24d,,  hut  at  the  beginning  of  the  fi.scal  vear  this  value  had 
fallen  t<>  1.5d.,  and  it  had  since  .still  further  depreciated  to, 
ai)proximately.  .3d.  The  results  of  this  depiwiation  \\ere  far- 
reaching;  wages  and  salaries,  and  the  c<3st  of  all  imjiorted 
supplies  increa.sed.  and  the  value  of  currency  earnings  from 
the  sale  of  electric  lighting  and  power  was'  greativ  affected  *> 
when  converted  into  sterling  for  the  purpose  of  remittance. 
'1  he  highly  efficient  Swiss  generating  inacliinerv  urgently 
reqiiire<l  for  proper  development  at  Merida,  and  ptirchased  loV 
that  purpo.se  before  the  outbreak  of  war.  was  still,  unfortu- 
nately, in  the  hold  of  a  German  tramp  .steamer  that  had 
taken  refuge  in  a  neutral  part.  He  believed  they  were  now 
past  the  most  critical  period  in  Mexico,  and  with  the  present 
more  peaceful  conditions  the  town  of  Merida,  and  with  it  their 
jiroiierty.  should  quickly  recover  prosjxn-ity.  Conditions  in 
Caracas,  the  field  of  the  Venezuela  Electric  Light  Co.,  lia<l 
been  as  normal  as  could  be  expected,  considering  the  effect  of 
the  war  on  general  trade  conditions,  and  the  currency  being 
on  a.  gold  basis  there  had  lieen  no  depreciation  in  the  value  of 
remittances.  Another  advantage  in  Caracas  was  that  the 
electricity  they  distributed  was  principallv  generated  by  means 
of  water  power,  and.  consequently,  the  high  prices  rii'ling  for 
fuel  in  all  parts  of  the  world  had  not  alfected  the  financial 
results.  That  was  an  example  of  the  advantage  that  a  holding 
comjiany  like  the  International  enjoyed  in  abnonnal  times 
by  having  widely  separated  geographically  the  businesses 
w-hich  it  controlled.  The  Parana  Light  and  Power  Co.  wa.s 
affected  to  some  extent  by  the  general  feeling  of  uncertainty 
that  followed  the  outbreak  of  war.  A  reduction  of  earnings 
resulte<l  for  the  last  four  months  of  1914.  but  this  was  more 
than  compensated  for  by  increa.sed  bu.siness  during  the  first 
SIX  months  of  1915.  The  company  supplied  both  gas  and  elec- 
ti-icity.  and  as  the  cost  of  generation  was  largelv  that  of  fuel, 
the  production  costs  had  been  affected  bv  the  increased  price 
of  coal.  Economies,  however,  liad  been  effected  in  other 
branches  of  expenditure,  and  the  result  of  the  vear's  work 
had  been  slightly  better  than  for  the  pn-vious '  year.  The 
total  revenue  received  from  the  subsidiary  companies  amounted 
to  £28.554.  of  which  debenture  interest  absorbe<l  £15  000 
admini.stration  exiK>nses  £1.809,  interest  £1,412.  leaving 
£10.273  to  he  carried  to  the  balance  sheet.  The  6  per  cent, 
preference  .share  dividend  required  f  12,328.  and  re<luced  the 
balance  brought  forward  from  last  yeai-  by  £2,055.  Considering 
that  so  many  companies  had  had  to  suspend  pavment  of  divi- 
dends since  the  war,  the  directors  believed  that'  the  payment 
of  the  preference  dividend  in  full  would  be  particularly 
welcome  to  the  shareholders  at  this  time;  therefore,  in  view 
of  the  substantial  reserves  and  carrv-forward  of  the  subsi- 
diary companies,  amounting  to  appniximatelv  £29.600,  they 
decidwl  to  approve  the  last  quarterly  dividend  for  the  year 
at  the  full  rate,  although  the  earnings  for  the  vear  were" not 
up  to  the  mark  they  would  have  liked.  As  the  Mexican  ex- 
change, upon  which  .so  much  of  the  profit  of  the  Merida 
undertaking  deivnded.  might  not  recover  .as  quickly  as  they 
could  wish,  they  had  decided,  pending  developments,  to  defer 
the  payment  of  further  quarterly  dividends  during  the  current 
financial  year.  Tlie  ixisition  would  be  considered  as  soon  as 
possible  after  the  end  of  .June  next,  when  thev  hoivnl  that 
they  would  be  able  to  declare  a  final  dividend  'for  tjie  vear. 
He  conclude<l  by  proposing  a,  resolution  authorising  the  direc- 
•  tors  to  .support  the  adoption  of  the  annual  reixirt  bv  proxies 
at  the  Toronto  meeting. 

Mr.   Francis  M.  YofLEs  seconded  the  mod^n.   which   was 
carried. 
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German  Electrical  Companies. 

The  Elcldri.whr  Lirlif  loiif  Kraft  Anlagen.  of  lierlin,  records 
net  profi(s  of  £93.2(K)  for  1914-15.  as  compared  with  fM.KK) 
in  the  previous  year.  It  is  intended  to  distribute  .5  per  cent.. 
being  the  same  rate  as  in  191,3-14. 

The  BaugesdUrhnft  fur  FAcUirischc  Aithigcn.  of  Air-la- 
Clun^cJlr.  which  is  ,a.s.socia(ed  wi(li  the  Garbe-I^hniever  Co.. 
of  the  same  town,  reports  net  profits  of  £5,(XX1  for  1914-15.  ns 
coinpareil  with  £5,900  in  the  previous  v<"ar.  A  dividend  of  6 
per  cent,  has  been  declared  on  the  siiiire  capital  of  £50.000. 
being  the  sainei  rate  as  in  1913-14, 

The  Tflrfonfdbril;  A.G.  rorm.  BrrUnrr,  of  H(Viofrr  after 
placing  £2.5,000  to  depiwiation  in  1911-15.  as  acains(  £10,000 
in  1913-14,  repor(s  net  profits  amounting  to  £101.0(10,  as  coin- 
l>ar<xl  with  £41.(K10.  It  is  pmivised  (o  set  a.side  £25.000  :is  a 
war  res(-rve  fund,  and  to  pay  a-  dividend  of  IS  per  cent.,  as 
contrasted  with  Id  iier  cent,  in  the  ineceding  year 

The  liquidator  of  the  R  II.  Grist  FArhlriiilnls  Gfsflhrhnft. 
of  Cologiir-Zolliilork,  wliich  company  resolved  two  or  three 
years  ago  to  wind  up  voluntarily,  owing  to  losses  inciirn^l  in 
endeavouring  to  ine<>t  the  ruinous  competition  of  (he  large 
manura.tiiring  groiiiw.  reporis  a  loss  of  £440  in  tlie  vear  endi^l 
Willi  .luiie,  1915,   whi<4i  has  hccn  defrayed  out  of  (ho  reserve 
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fund  for  liquidation  expenses.  Ae  a  consequence,  the  defici- 
«»ncy  of  i'24,00(.>  on  a  shaae  capital  of  f 40,000,  which  was 
lecoixled  at  tlie  beyinniiitr  of  the  proceedings,  has  been  caniod 
forward  without  auy  change. 

The  report  of  the  Elektrizifais  GeseUschaff  rorm.  H.  I'ogc, 
of  Chemnitz,  stat-p.?  tliat  it  was  possible  to  continue  full  work- 
ing in  191-1-1.5  within  the  limits  of  the  rcduc«l  nunibci-  of 
worker.«,  to  dispose-  of  the  manufactures  at  favourable  prices 
on  the  revival  of  the  demand  in  the  months  foll()wing  the 
advent  of  war,  and  also  to  work  olf  the  stocks  and  market 
the  output  therefrom,  .\ftcr  devoting  £10,01)0  to  depreciation, 
.■IS  against  ilS.ttHt  ii\  191.')-M,  the  ac<'ounts  show  net  profits 
nf  f-Jl.OtH).  as  compared  with  ±'-ill.(K)rt,  and  it  is  proposed  to 
distribut-e  7i  per  cent.,  as  contrasted  with  4  jxn-  cent,  in  the 
precetling  year,  on  ehare  capital  of  ±'-2'2.5,000. 

The  directors  of  the  Woian  U'rrkc  A.G.,  of  Lcipnic.  report 
that  after  the  outbreak  of  the  war  it  was  po.ssible  to  maintain 
working  with  the  rcduee<l  statT,  although  the  company  had 
chiefly  to  protluoe  for  stock,  .^n  active  demand,  however,  .set 
in  several  months  later,  which  wa.s  met  with  the  aid  of  the 
accunuilated  stocks.  l]Ut  the  scarcity  of  labour  prevented  the 
c<impany  from  participating  in  arnjy  contracts.  The  gross 
profits  amounted  to  ,i''20,(KK)  in  1914-1.5,  as  compared  with 
i'S.OCKI  in  1913-14,  and  the  net  profits  to  £'10,0(K).  as  against 
.i'.s.diio.  It  is  propo.sed  to  pay  a  dividend  of  -li)  per  cent.,  as 
contraste<l  with  15  i^er  cent,  in  1913-14,  on  an  ordinarv  share 
capital  of  £40,000. 

The  accounts  of  the  Berliner  Elektrizitafs  M'erke  for  1914-1.5 
show  gross  profits  and  balance  forward  amounting  to  ■£99'2,fK")(), 
as  contrasted  with  £'1.1(J4.(KI0  in  the  previous  year,  the  work- 
ing results  having  been  prejudiced  by  the  diminution  in  the 
onsumption  through  the  war,  the  displacement  in  the  ratio 
of  the  lighting  to  the  power  consumption,  and  the  increased 
cost  of  Working.  Tlie  net  pnihts,  after  defraying  general 
expenses,  interest  charges,  and  depreciation  to  the  amount  of 
i-249.000,  as  compared  with  f25G,00!)  in  191:3-14,  arc  i:4'26,000. 
as  against  £.567.()0(l.  permitting  of  the  payment  of  a  dividend 
of  9  per  cent,  on  the  ordinary  share  capital  of  £2,20.5,000,  as 
compared  with  12  per  cent,  in  the  preceding  year. 

The  report  of  the  Elcktrischc  Liclit  und  Kraft  Anlagcii. 
A.G.,  of  Berlin,  which  is  an  investment  and  underwriting 
company  interested  in  various  manufacturing  companies  in 
Gemiany,  and  in  lighting  and  ti-amway  undertakings  both  in 
('■ermany  and  in  a  number  of  other  countries  in  Europe,  has 
been  issued  for  the  year  ended  with  September  30th,  191.5. 
It  states  that  the  influence  of  the  war  brought  about  a. 
diminution  in  the  working  results.  In  the  case  of  the  nativt' 
electricity  works — with  the  exception  of  those  in  the  vicinity 
of  the  w'ar  zone  in  Upper  .\lsace — which  at  first  experienct^l 
a  large  decrease  in  the  consumption,  a  gradual  recovery  had 
taken  place,  so  that  the  consumption  had  now  essentially 
reached  the  level  of  that  prevailing  before  the  war.  The 
manufacturing  concerns  closely  asso<'iated  with  the  company, 
after  declines  at  the  beginning  and  after  accommodating  them- 
selves to  the  changed  conditions,  were  at  pre.sent  satisfac- 
torily employed.  The  connections  with  the  foreign  under- 
takings had  been  rendered  difficult  in  .some  instances,  whilst 
those  in  Russia  had  lieen  entirely  interrupte<I  since  the 
outbreak  fjf  the  war.  It  was  assumed,  however,  that  the 
works  in  operation  before  the  conflict  were  continuing  in 
regular  operation,  and  the  undertakings  in  course  of  establish- 
ment were  brought  to  a,  temporai-y  standstill.  After  giving 
details  of  the  various  interests,  the  report  contains  the  fol- 
lowing figures  for  the  past  two  vears  :  — 

1913-14.         1914-15. 

Share  capital  paid      fl..50(l,(HKI     f'l,.5(:K1,(XI(l 

Loane       1,893,0(K)        l.,S73.0(NI 

Gross  profits     219,000  ^OS'.OCKi 

General  expenses        0,500  5.4tK) 

Interest  on  loans        67,000  88,000 

Net  profits  and  balance  forward  ...         93,00(t  93,000 

Reserve   fund 8.400  8.400 

Dividend  75,000  75,000 

Dividend,  )3er  cent 5  5 

Carried    forwaivl  8.500  S.riOO 


Italian  Supply  Companies  and  the  War. 

The  unfavourable  results  experienced  by  the  T'nione  E.sercizi 
Elettrici,  of  Milan,  in  1914-15  are  attributed  in  the  first  place 
to  the  eiirthquake  in  Abnizzia,  which  caused  serious  damage 
in  .Aquila.  Sulmona  and  other  places  in  the  province  where 
the  companj-  supplies  electricity,  and  induced  the  migration 
of  a  large  xwrtion  of  the  wealthy  population,  and.  consequently, 
a  corresponding  reduction  in  the  receipts.  Secondly,  the  war 
affected  the  results,  as  it  tenuinated  the  custom  of  foreigners 
also  on  the  eastern  Riviera,  as  well  as  the  visits <if  strangers  in 
Stre.sa.  and  Bavedo,  and  -at  the  same  time  bwuglit  about  a 
crisis  in  industries,  such  as  the  marble  trade  in  Pietrasanta 
and  Sen-avalla.  those  of  a.sphalt  and  gypsum  in  the  .'^bruzzi. 
and  that  of  cement  in  Senigallia.  In  the  third  place,  the 
entrance  of  Italy  into  the  war  had  the  direct  effect  of  cau-sing 
an  extraordinary  reduction  in  the  con.sumption  of  electricity 
through  the  migration  of  the  inhabitants  from  the  districts 
threatened  by  the  war.  and  the  collap.se  of  the  visiting  .sea.son 
on  the  sea  coaet.  In  addition,  the  dearth  of  coal  was  seriou.sly 
felt,  whilst  the  Societa  per  I'T'tilizzazione  dei  CombustibiJi 
Italian!,   in    which   the  I'nion   Co.   is  largely  interested,   will 


presumably  soon  be  compelled,  partly  as  a  consequence  of  the 
war,  to  proceed  with  a  scheme  of  reducing  the  sliare  capital, 
and  other  investments  held  by  the  Union  Co.  are  also  exposed 
to  a  depreciation  of  more  or  less  extent.  The  company  has, 
therefore,  considered  it  prudent  to  set  aside  £12,(J00  as 
reserve  for  the  equalisation  of  p<is.sible  losses,  to  place  ±'8,000 
to  the  depreciation  fund,  and  carrv  forward  tlie  net  balance 
of  £280,  this  result  contrasting  wi'th  a  dividend  of  4s.  9.6d. 
per  share  in  191.3-14.  .A  eecond  <^)mpany  which  has  been 
adversely  atl'eeted  l)y  the  unfavouralile  situation  is  the  Societii 
Elcttrica  Milanese,  of  Milan,  which  has  been  compelled  to 
ivduce  the  share  capital  from  £240.oriO  to  £120.(iOtl.  At  the 
eame  time,  the  company  is  to  be  amalgamated  with  the 
Societa  Veronese  di  Elettricita,  which  has  a  share  capital  of 
£02,1100,  and  is.  consequently,  to  be  raised  to  £152,0IX». 


Norwegian  Hydro-Electric   Works. 

The  report  for  1914-15  of  the  Akticsel.skabet  Hafsiund.  of 
Hal'slund.  .Norway,  states  th.it  the  great  transformer  station 
at  Hafsiund  was  exti'uded  during  the  year,  ami  the  double 
fi<),(KKi-volt  line  Kykkelsrud-Vamma  wius  continued  to  the  new 
industrial  district  of  the  town  of  Frederikstad,  whilst  the 
extension  of  the  Vainma  ))Ower  station  was  almost  completed. 
The  company,  which  is  associated  with  the  Sienrens-Schuckert 
Co.,  earned  net  profits  of  £08,(HKI  after  making  provision  for 
depreciation  t<i  the  amount  of  £8,llfJ(),  and  a  dividend  at  the 
rate  of  8  per  cent,  is  pi-oposed,  at^  contraste<l  with  71  per  cent, 
in  1913-14.  During  the  vear  the  .share  capital  wa.s  increa.sed 
from  £247,000  to  .£901.<Kk\  one  of  the  objects  being  to  secure 
an  interest  of  £228,0ti0  in  the  Glonimens  Traesliberi  Co.  The 
Hafsiund  company's  works  are  entered  at  the  value  of 
i4()5.()(K),  (if  which  the  hvdro-electric  works  at  Sarpsfos  repre- 
sent £168.0)0.  

Mackay  Companies. — The  directors  have  declared  the 

Usual  quarterly  dividend  of  ]i  per  cent,  on  the  common  shares. 


STOCKS     AND     SHARES. 


Tuesday  Evening, 

The  new  Fi'ench  Ix)an  Ijecame  a  matter  of  consequence  to 
the  Stock  Exchange  markets  on  this  side  for  days  in  advance 
of  its  actual  appearance.  It  placed  an  effective  stop  upon  a 
sharp  run  up  in  Consols  which  lifted  the  price  from  .58|  to  a 
couple  of  points  higher,  the  ri.se  evidently  tempting  holders 
to  realise ;  and  some  of  the  money,  as  City  men  know,  was 
wanted  f<ir  application  to  the  new  French  Fives,  so  tempt- 
ingly offered.  Speaking  generally,  however,  there  is  a  goml 
deal  of  strength  shown  by  most  of  the  markets  round  the 
Hou.se;  and  although  the  boomlet  in  rubber  shares  quieted 
down  with  a  reaction  in  the  price  of  the  raw  material,  busi- 
ness in  this  department  is  stUl  active. 

Up  to  this  evening,  nothing  fresh  has  transpired  with  refer- 
ence to  the  tnith,  or  otherwise,  of  the  nimours  that  led  to  so 
smart  a  rise  in  the  prices  of  Underground  Electric  Railways 
issues.  Many  people  hold  that  the  company  could  easily 
modify  its  fares,  on  tubes  and  'buses  alike,  without  any  great 
hardship  to  the  travelling  public;  and  they  explain  the  demand 
for  the  stfX'ks  by  reference  to  the  probable  accuracy  of  this 
leport.  There  are.  however,  other  .schemes  in  the  air,  which 
may  have  materiali.sed  before  the  end  of  the  week;  so  it  is 
.scarcely  worth  while  setting  them  out  at  length.  The  Income 
bonds  have  gained  another  couple  of  points,  but  even  now 
the  yield  on  them  is  high  enough  to  be  attractive  to  the 
speculative  investor.  Tliose  who  regard  them  as  cheap  point 
to  the  argument  that,  war  or  no  war,  London's  dpmand  for 
transport  must  inevitably  increa.se,  and  that  the  Underground 
Electric  Railways  has  acquired  such  a  monopoly  as  to  make 
it  practically  .secure  against  effective  competition,  so  that  the 
possible  scaling  down  of  the  interest  on  the  income  bonds, 
say.  for  a  year,  must  be  followed  by  the  full  amount  being 
distributed  in  normal  times.  The  next  report  is  expected  to 
show  that  the  £10  .shares  have  earned  a  small  dividend, 
although  only  the  ojitimists  look  for  any  payment  to  be  made 
on  these.  The  price  ha«  ea.sed  off  to  38s.  9d.,  and  the  shilling 
shares  reacted  nearly  Is,  to  5s.  9d.  middle. 

Following  upon  the  attention  drawn  to  T^ndergrounds  has 
come  a  rally  in  the  shares  of  the  London  &  Suburban  Trac- 
tion Co.,  the  ordinaiy  advancing  to  3s.  3d.,  the  preference  to 
half-a-guinea.  and  the  two  debenture  stocks  to  00  and  SO  for 
the  4J  per  cents,  and  the  5  i>er  cents,  respectively.  Tlie  ordin- 
ary shares  on  the  outbreak  of  war  sto<id  aliout  4s.,  and  the 
preference  at  lis.  .3<1.,  but  for  many  months  the  market  in 
both  clas.ses  has  been  jiractically  dead.  Ixmdon  United  Tram- 
ways 4  per  cent,  debenture  .stock  is  also  finding  some  support, 
and  stock  has  changed  hands  within  the  past  few  days  at  51. 
The  company  continues  to  pay  its  interest. 

The  British  Electric  Traction  Co.'s  arrangements  for  final 
amalgamation  of  the  various  st<x'ks  are  expected  to  be  com- 
pleted very  soon,  and  this  should  be  of  advantage  to  the  stock- 
holders, inasmuch  as  it  would  naturally  b.nve  the  effect  of 
making  the  new  swurities  much  more  inarketible  than  the 
present  sextet.     Tlio   7   per  cent,  preference  changed   hands 
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hi.-l  Fiiday  up  to  ILJ ;  tlie  preferred  is  qu(jte<l  nominally  at  11, 
and  the.  deferred  abmit  7.  Metropolitan  Electric  Tramways 
4J  per  cent,  debentnre  sto<l<  stands  in  the  neighbourhood  of 
8;'!,  but  has  not  been  dealt  in  for  a  month;  and  the  5  per  c<.>nl. 
debenture  stock  wa.s  last  done  at  81  atiout  three  week.s  ago. 

'I'lu-re.  is  little  that  is  fre-sh  in  the  way  of  news  from  Mexi<'o, 
Ibciuyli  the  various  stocks  and  shares  connected  with  tbc 
licpublic  are  holding  their  prices  with  marked  firmness.  Tlic 
ibree  bull  points  in  connection  \vi.th  Mexico  are  :  (1)  tlic 
<il)icial  rci'nguitinu  of  Carranza  by  the  United  States;  (-2)  the 
work  of  llie  various  committees  formed  to  protect  the  interests 
ol  bon<lhol(lcrs:  (;))  the  pi'obability  of  the  currency  question 
being  taken  .seriously  in  hand.  There  is  not  much  business 
doing  in  any  of  the  stocks,  but  the  undercuricnt  seem.s  to  be 
a  firm  one:  iind  it  is  not  easy  to  pick  np  the  better-class  bonds 
at  anything  like  quoted  prices. 

The  increase  in  the  Shawinigan  Water  &  ?ow;er  Co.'s  divi- 
<lend  from  6  per  cent,  to  7  per  cent,  had  a  stiffening  effe<-t 
iij-Hin  the  price,  and,  at  the  same  time,  has  directed  more 
attention  to  tlie  issues  of  the  Cedar  Rapids  Co. — more  i)arti- 
eularly  the  5  per  cent,  first  mortgage  gold  bonds — because  the 
former  company  has  a.  laa'ge  interest  in  the  lattM',  and  is  said 
to  have  been  able  to  raise  its  distribution  largely  in  cou.se- 
quence>  of  the  progress  made  by  the  Cedai'  Rapids  concern. 
The  5  per  cent,  bonds  stand  about  92;  with  a  coupon  due  on 
•Tanuary  1st,  iSO  that  the  yield  comes  to,  about  .5J  per  cent,  per 
annum. 

The  demand  for  bonds  in  the  United  States  goes  on  increas- 
ing, and  the  securities  of  the  best<la.ss  railroad  undertakings 
are  fetching  fancy  prices.  Industi'ial  bonds  are  also  very  tirm. 
General  Electric  Co.  5  per  cent,  gold  debentures  have  ri.sen 
to  102J.  and  Shawinigan  Water  5  jier  cent,  first  mortgage 
bonds  stand  at  104.  Some  of  the  others  may  be  conveniently 
set  out  in  a  short  table  :  — 

Bonds. 
Consolidated  Cities  Light,   Power  &  Traction 

1st  lien     

Con.solidated  Gas,  Electi'ic  Light  &  Power,  of 

Baltimore,  mortgage  debenture      

Mississippi  River  Power  Ust  mortgage 

Penn.sylvania  Water  &  Power  1st  mortgage  ... 
Philadelphia  Co.   convertible   gold  debentures 

The  above  bonds  all  can-y  5  per  cent,  interest. 

In  the  Canadian  group,  the  Toronto  Power  Co.  and  the 
Winnipeg  Electric  Railway  both  have  issues  of  4J  per  cent, 
consolidated  debenture  stock,  standing  at  8-5,  the  yield  on 
which  comes  to  Oj  i>er  cent. 

The  electric  lighting  list  .shows  only  one  alteration,  a  rise 
of  i  in  City  of  London  preference  raising  the  price  to  11,  at 
\\hich  the  return  is  just  under  5^  per  cent,  on  the  money. 
There  is  some  demand  for  County  preference,  and  the  prefer- 
ence .shares  of  the  other  companies  are  not  difficult  to  place, 
which  is  rather  more  than  can  be  said  of  the  ordinaiy  shares. 

Brazilian  Tractions  have  fallen  another  point  to  .56i,  the 
Rio  exchange  dwindling  a  little  day  by  day.  At  the  same 
time.  Brazilian  .se<nirities  are  by  no  means  unjwpular,  and 
not  much  buying  would  be  required  in  order  to  put  a  better 
apjiearancp  upon  the  Traction  market.  The  preference  shares 
are  still  difficult  to  obtain.  Anglo-Argentine  Tramways  deben- 
tures are  good,  and  there  is  scarcely  any  floating  supply  of 
stock.  The  o  per  cent,  debenture  stock  is  hard  to  get  under 
81 ;  and  evidently  the  speculative  investor  is  attracted  by  the 
company's  preference  shares,  for  both  i.s.sues  are  easier  to  sell 
than  they  are  to  buy.  No  changes  have  occuiTed  in  the 
British  C(}lumbia  group.  Victoria  Falls  ordinary  shares  are 
n  good  market  at  7s.  9d.,  and  the  preference,  at  18s.  middle, 
keep  steady. 

Ilalf-a-dozen  rises  attest  the  atU^ntion  paid  to  the  telephone 
market  by  reason  of  the  excellent  returns  to  be  obtaine<l  from 
its  leading  stocks.  Globe  ordinary  and  prefei'ence  are  parti- 
cularly firm.  Eastern  ordinary  has  gone  up  3  points.  Anglo- 
.American  <lefeiTed  is  steadily  lising,  and  .should  touch  2.5 
before  long,  if  the  present  demand  is  maintained.  New  York 
Telephone  4.J  i>ei- cents,  are  a  trifle  easier ;  and  Marconi  shares 
continue  stagnant  and  negle<-ted.  There  is  veiy  little  doing 
in  the  .shares  either  of  the  parent  comjiany  <u-  of  its  subsi- 
duiries. 

The  manufacturing  group  as  a.  whole  is  good,  and  P.ritisli 
\y4>»tinglious<'  preference  further  improved  upon  tlieir  sharp 
ris<>  of  last  week.  In  oth<'r  cases,  prices  are  deci<ledly  firm, 
as  the  buyer  fin<ls  when  he  attempts  to  jiick  up  chea))  stock. 
The  ru.sli  in  the.  rubber  market  is  over  for  the  time  being. 
be<;au.s<^  the  materiid  went  back  to  :ls.  per  lb.  This  has  taken 
the  glamour  (jIT  the  gandile;  but,  at  the  same  time,  every  day 
lurnislKvs  its  <'rop  of  good-cIaw)  companies  showing  handsome 
<lividcnds,  and  it  is  obvious  enough  that  the  results  of  tlie 
current  year  are  not  likelv  to  fall  behind  those  <if  the  previous 
twelvemonth.  In  Kpit<>  of  the  Excess  Profits  Tax.  tliey  oiiglit 
in  most  cas<'s  to  be  substantially  better.  The  armamenls 
group  is  hardiv  moving,  and  <oppir  shares  are  very  qui<'t. 
The  Broken  Hill  Mining  group  ha.s  received  a  strong  impetus 
in  conHe(|uence  of  (he  statement  that  the  Australian  Gfjvern- 
ment  has  orden-d  that  all  contracts  made  with  alien  enemies 
befori-  the  war  are  to  be  reganled  a.s  null  and  void.  Tliis  j.s 
<onsi<lered  tantamount,  to  giving  the  various  companies  eon- 
cvrned  with  siwlter.  zinc,  etc.,  the  power  to  deal  wi(h  tlii'ir 
output  indeivndently  of  any  fear  <if  what  might  lnii)i)rn  if.  in 
doing  so,  they  ran  counter  to  the  contrncf«  whicli  tlnv  li.id 
Muide  previously  with  (Icrmnna  and  Austrians. 


SHARE     LIST    OF     RLECTRICAI,     COMPANIES. 


HOHI  BtLlOTBIOITY  Oohpihies. 

Price 

Dividend, 

Nov.  30, 

Rise  or  fall 

1914. 

1916. 

this  weeH. 

Brompton  Ordinary 

.      10 

7i 

— 

do.       7  per  cent.  Fret,     . , 

7 

7 

— 

Obsrlng  Cross  Ordinary 

6 

84 

*- 

do.       do.        do,    H  Prel, 

:  n 

S3 

— 

do,       do.  Chy  Prel, 

84 

— 

do.    4  Deb 

4 

80 

— 

Chelsea       

6 

4i 

— 

do.    4iDeb 

i* 

87 

— 

City  of  London 

9 

12i 

— 

do.       do.    6  per  oenb.  Prel. 

.       6 

11 

+  i 

do.       do.    6  Deb 

5 

100 



do.        do.    44  Deb, 

*i 

86 

__ 

County  of  London          

7 

10 

— 

do.       do.       6  per  cent.  Prel.  . 

.        6 

lOi 



do,        do,        1st  Deb.      .. 

H 

90 

_ 

do.       do.       and  Deb.     .. 

.    4 

83 

.. 

Kensington  Ordinary 

.        9 

6 

— 

London  Electric 

4 

18 

_ 

do.       do.    6  per  cent.  Prel. 
do.       do,    4  Deb 

6 

4i 

— 

4 

77 

^ 

Metropolitan         

B 

"4 

— 

do.           4A  per  cent.  Prel. 

do,           4JDeb 

4 

^ 

4 

86 



do.           BJDeb 

B 

70 



Bt.  James' and  Pall  Mall 

.      10 

64 

_ 

do.     do,     do,     7  per  cent.  Pre 

7 

6 

— 

do.     do.     do.    Si  Deb,    .. 

.        B4 

70 



South  London 

6 

n 



South  Metropolitan  Prel. 

7 

'?^ 

— 

Westminster  Ordinary 

9 

d 



do.           44  Prel. 

.     a 

*l 

— 

Telisripbs 

MD  TELBFBOIfEg, 

Anglo-Am,  Tel.  Prel 

6 

102J 

_ 

do.             Del 

•       li 

Hi 

+      I 

Chile  Telephone 

.        B 

64 

Cuba  Sab.  Ord 

6 

8 

^ 

do.        Pref 

.      10 

16 

— 

Bastem  Extension          

7 

184 

+  i 

do.                4  Deb. 

4 

80 

Eastern  Tel,  Ord 

.       7 

128 

+  3 

do.           BJPrel 

.       8i 

66 

— 

do,           4  Deb 

4 

81 

— 

Slobe  Tel,  and  T.  Ord 

6 

108 

-1-  i 

do.               Prel 

6 

104 

■1-  J 

at.  Northern  Tel,           

.      99 

834 



Indo-European 

.      13 

46  xd 

— 

Marooni 

.      10 

H 



New  York  Tel.  4J 

.        44 

101 

-i 

Oriental  Telephone  Ord. 

.      10 

'{' 

do.                  Prel. 

6 

» 

Tel.  Egypt  Deb 

.         44 

80 



United  R.  Plate  Tel 

.        8 

SI 

+  J 

do.                  Prel. 

E 

West  India  and  Pan 

1 

14 

— 

Western  Telegraph        

7 

134  Id 

— 

do.              4  Deb, 

4 

80 

— 

Bomb    Raiu, 

Central  London,  Ord.  Assented 

4 

71 

+  i 

Metropolitan         

:  N^t 

S5i 

+  i 

do.            District 

16 

-rl 

UnderRTonnd  Eleotrio  Ordinary        , 

.     Nil 

88/9 

-  A 

do,  do.      Inoome         ,,6  S 

FoBEiaa  Traub,  Ao. 
Adelaide  Sup.  6  per  cent.  Prel,         . .        6 

do.  6  Deb 6  9 

Anglo-Arg,  Trams,  First  Prel.          ..       64 
do.  3nd  Prel 61 


4  Deb. 
44Deb, 
6Deb. 


Brazil  Tractions 

Bsmbay  Electric  Prel 

do.  44  Deb. 

British  Columbia  Elec.  RIy.  Pfce.  . 

do.  do.  Preferred . 

do.  do.  Deferred  . 

do,               do.            Deb, 
Mexloo  Trame 

do.  6  per  cent.  Bonds 

do.  6  per  cent.  Bonds 

Mexican  Light  Common 

do.  Prel 

do.  1st  Bonds 


664 
lOJ 


Babcock  A  Wilcox 
British  Aluminium  Ord. 
do.  Prel. 

British  Insulated  Ord.   .. 
do,  Pref.  .. 

British  Westinghouse  Prel, 

do.       4  Deb 

do.  6  p.  lien 
Callenders 

do.       6  Prel 

do.  44  Deb. 
Caatner.Kelfner  . . 
Edison  i  Bwan,  £8  pd.  . . 

do.      do,      lully  pkld 

do.      do.      4  Deb.  .. 

do,      do.     6  %  Deb, 
Electric  Construction    . . 

do.  do,         Prel. 

Qen.  Elec.  Prel 

Henley         


MARnrioTUBiita  OoMPimEB, 

4  3i"s 


do. 


iDeb 

Indla-Rnbbor        6  7  J 

Talegraph  Con 

'  Allowance  made  lor  diTldeodi  being  paid  Iree  of  income-lax. 


SO 


104 
44 


199 


6  19  0 
B  14  n 
6  18    6 


6  18  0 
6  11  3 
6    8    0 


6  14 
6  11 

6  18 


7  16  i> 
6  14  4 
6  19    0 


I'afnif  Itostnratinn.  —  An  order  has  been  made 
reatorinit  Patent  No.  24,839  of  li'O',  gnnted  to  Philip  FrRnois 
Oddio,  for  "  I  mprovementi  in  doplex  pamplng  engincB." 
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METAL     MARKET. 


ELECTRICITY     IN     AGRICULTURE  :     ITS 
NATIONAL     ASPECTS. 
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lleatiu^  Houses    by    Electricity    in    Sweden.— In 

Sweden,  where  the  price  of  electrical  energy  is  low,  Hjalmar 
Lofqniet,  of  Stockholm,  is  introducing  an  electric  hot-water  heat- 
ing system  for  houses  of  four  to  10  rooms.  A  thermally  insulated 
water  tank  in  which  electric  heating  elements  are  installed  is 
placed  in  the  attic,  and  the  water  in  this  tank  is  heated  at  night, 
when  the  rates  for  electrical  energy  are  low.  la  the  morning  the 
heating  elements  are  diaconnecttd  by  an  automatic  switch,  which 
simultaneouely  starts  a  motor-driven  water-circulating  pump. 
Hot  water  is  then  conveyed  through  the  pipes  to  the  radiators 
mounted  in  the  rooms  to  be  heated,  and  thence  it  flows  back 
through  a  common  return  pipe  leading  to  a  small  tank  in  the 
cellar,  from  which  it  is  pumped  again  to  the  upper  tank.  The  cir- 
culation of  the  hot  water  is  thus  continuous.  With  a  heat- 
insulated  tank  of  132  gallons  capicity,  and  t  k\v.  in  heiting  units 
in  operation  10  hours  per  day,  it  is  claimed  the  water  will  absorb 
74,8u0  calories,  an  amount  of  thermal  energy  said  to  be  sufficient 
to  heat  four  or  five  rooms.  The  cost  of  heating  a  room  by  this 
method  with  electrical  energy  at  1  cent  per  KW.-hour  is  given  as 
about  12  cents  for  a  normal  win':er  day.  By  changing  the  number 
of  electric  heating  units  in  service  the  system  can  be  adjusted  to 
weather  conditionp.  The  system  is  designed  for  use  only  where 
the  cost  of  electric  energy  is  low  or  where  low  rates  can  be  obtained 
At  night. — Electrical  Wtrld. 


Fob  some  time  past  more  than  the  usual  amount  of  atten- 
tion in  official  circles  has  been  devoted  to  the  position  of 
IJritish  agriculture,  the  necessity  of  increasing  the  production 
of  food  in  the  present  crisis  having  become  apparent  even 
to  the  Board  of  Agriculture. 

Expert  discussion  has  centred  on  the  question  of  ways 
and  means,  which  are  obviously  to  a  large  extent  beyond 
the  scope  of  an  electrical  journal — not  wholly  so,  however, 
as  we  hope  to  show  later  on. 

The  problem  to  be  solved  is  more  involved  than  might 
appear  at  first  sight ;  whatever  methods  are  adopted  must 
satisfactorily  meet  the  conditions,  not  only  during  the  un- 
certain period  of  the  war,  but  after  the  war,  when,  no  doubt, 
the  competition  of  foreign  produce  will  again  be  felt. 

This  points  to  the  necessity  of  avoiding  artificial  stimu- 
lants and  subsidies  as  far  as  possible,  and  of  securing 
permanent  alleviation  of  the  conditions  which  have  enabled 
wheat  or  meat  produced  thousands  of  miles  away  to  come 
all  that  distance,  and  yet  be  sold  at  prices  which  apparently 
offer  no  inducement  to  the  British  farming- industry  to 
extend  its  operations.  In  a  word,  costs  of  production  must 
be  by  hook  or  by  crook  come  down  to  a  lower  level. 

We  think  it  will  scarcely  denied  that  the  British 
farmer,  despite  the  good  work  undertaken  by  agricultural 
colleges,  societies.  Chambers  of  Commerce,  shows,  and 
similar  aids  to  advancement,  is  still  in  the  mass  un- 
scientific, sceptical,  uaorganised,  and,  in  fact,  saturated 
with  that  John  Bull  cocksureness  as  to  his  own  methods, 
which  has  in  the  past  enabled  British  agriculture  to 
survive,  though  not  to  progress. 

One  of  the  most  important  factors  in  production  costs, 
viz.,  labour,  has,  judging  by  the  literature  on  the  subject, 
been  gradually  getting  scarcer  and  correspondingly  dearer, 
year  by  year,  for  some  time  ;  the  war  has  at  the  moment 
added  to  the  difficulty,  for,  as  compared  with  January,  1914, 
between  15  and  iQ  per  cent,  of  the  agricultural  employes 
have  enlisted,  and  the  bulk  of  them  have  not  been  replaced 
— -and,  in  view  of  the  probably  increased  cost  of  living  for 
some  years  ahead,  it  is  more  than  likely  that  the  majority 
of  these  men,  when  ex-soldiers,  will  seek  better-paid  employ- 
ment. In  any  case,  the  attractions  of  the  town  have  always 
lured  away  the  agriculturist,  and  as  such  attractions  are 
increasing  rather  than  decreasing,  the  labour  difficulty,  on 
that  account,  is  likely  to  grow  more  acute. 

In  recent  months  farm  labour  has  been  deficient 
practically  everywhere,  wages  have  risen  and  temporary  labour 
has  been  difficult  to  obtain  ;  indeed,  it  is  on  record  that 
farmers  were  recently  giving  up  those  productions  which 
involved  much  labour,  at  a  time,  too,  when  an  excess  of 
home-grown  produce  is  most  desirable. 

It  is  fairly  obvious  that  labour  is  now,  and  will  continue 
to  be,  the  stumbling  block  to  commercially  and  nationally 
successful  farming  in  England,  unless  the  logical  solution  to 
the  difficulty,  the  introduction  of  scientific  methods  of 
labour  saving  on  a  large  scale,  is  adopted. 

A  writer  in  a  recent  issue  of  the  Journal  of  the  Board  of 
Agrieulture  points  out  that  in  the  past,  the  introduction  of 
farming  machinery  has  always  been  intimately  connected 
with  labour  supply,  and  that  any  abnormal  migration  of 
rural  workers  from  the  land  has  usually  been  followed  by  a 
large  increase  in  the  use  of  machinery.  And  since  the  out- 
break of  war  the  Board  of  Agriculture,  more  etpecially  in 
view  of  labour  shortage,  has,  in  various  ways,  endeavoured 
to  urge  upon  farmers  the  desirability  of  employing  labour- 
saving  machinery  on  the  farm,  attention  having  been 
particularly  directed  to  the  organisation  of  local  demon- 
strations of  machinery,  towards  which  financial  aid  has 
been  offered. 

The  Royal  Agricultural  Society  has  for  many  years  been 
holding  competitive  trials  of  a  wide  range  of  mechanical 
appliances  at  its  annual  shows,  with  the  specific  object  of 
developing  the  use  of  machinery  and  familiarising  the 
farmer  with  its  use  ;  no  particular  attention  appears  to 
have  been  given  either  by  the  Board  or  the  Society 
to  the  use  of  electricity  on  the  farm,  and  we  understand 
that  the  latter  does  not  take  the  initiative  in  the  intro- 
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d  notion  of  new  processes,  though  it  does  what  it  can  to 
promote  the  development  of  such  processes. 

It  will  be  seen  that  both  the  Board  and  the  Society  have 
the  desired  end  in  view,  but,  excellent  as  no  doubt  are  their 
intentions,  we  take  leave  to  doubt  whether  their  methods 
are  in  any  way  adequate  to  the  present  o3casion,  or,  indeed, 
to  the  requirements  of  a  national  industry  such  as  agricul- 
ture, in  normal  times. 

To  commence  with,  any  system  which  encourages  the 
farming  community  to  multiply  by  tens  of  thousands,  little 
explosion  engines,  of  necessarily  low  mechanical  elViciency, 
as  sources  of  power,  when  there  are  within  easy  transmission 
distance  public  electricity  generating  stations  able  to  supply 
both  power  and  light,  is  economically  unsound. 

Why  should  we  propagate  inefficient  methods  of  power 
supply  in  the  case  of  farming  communities  around  our 
towns,  when  in  the  towns  themselves  we  are  striving  to 
eradicate  this  very  same  evil  of  small  inefficient  independent 
plants  ?  It  is  undoubted  that  these  little  engines  cost 
more  to  buy  and  to  run  than  electric  plant,  and  — con- 
sidering the  question  from  a  national  point  of  view — in  the 
aggregate  they  represent  the  addition  of  millions  of  pounds 
annually  to  costs  of  production. 

The  answer  is  that  a  broad  and  comprehensive  survey — 
a  national  survey — of  the  matter  of  the  farmer's  power, 
and,  moreover,  of  what  is  equally  important,  his  light,  has 
not  yet  been  undertaken  by  those  who  claim  to  watch  over 
the  agricultural  welfare  of  this  country  ;  the  potential  re- 
sources of  our  electricity  supply  undertakings,  in  the  matter 
of  cheap  power  and  light  are  not -grasped,  nor  are  the  almost 
world-wide  applications  of  electricity  to  farming,  because  of 
its  economic  advantages,  appreciated  in  official  circles. 

The  economic  side  of  the  question  is  concisely  stated  by 
an  American  writer  in  the  General  Electric  Review  as 
regards  his  own  country,  as  follows  : — 

If  the  25  or  pOBsibly  30  million  horses  and  mules  now  used  in 
farm  work  were  displaced  by  mechanical  power,  100  million  acres 
of  cultivated  land  would  be  released  for  human  requirements,  and 
it  is  safe  to  attribute  the  high  cost  of  living  to  a  very  great 
extent  to  the  very  low  efEciency  of  farm  labour  as  compared 
to  the  higher  efficiency  in  other  industries  whose  rapid  growth 
will  continue  to  make  even  greater  demands  upon  the  farm 
productivity.  The  use  of  electricity  on  our  farms  is,  there- 
fore, sure  to  be  greatly  increased,  and  that  this  is  becoming 
generally  recognised  by  our  central  station  interests  is  clearly 
demonstrated  by  the  extensive  network  of  transmission  and  distri- 
buting circuits  which  are  being  built  and  extended  to  cover  the 
vast  rural  districts  all  over  the  country. 

The  same  writer  in  a  paper  read  before  the  A.I.E.E. 
quotes  the  U.S.  census  figures  of  electrical  motors  driving 
agricultural  implements  as  follows  : — 1899,  7,043  ;  1904, 
20,713  ;  1909,  38,905  ;  showing  the  enormous  develop- 
ments in  this  direction,  although,  no  doubt,  irrigation 
accounts  for  a  good  proportion  of  motors. 

Another  American  writer  mentions  that  over  125  farm 
uses  have  been  found  for  electricity,  and  touching  on  the 
labour  difficulty,  he  points  out  that  electrical  applications, 
even  in  their  simplest  form,  bring  great  advantages  to  the 
farmer,  not  only  in  economy,  but  because  they  eliminate  to 
a  very  large  extent,  the  drudgery  of  farm  life. 

The  hard  work  and  long  hours  have  made  the  farm 
labour  problem  a  serious  one.  He  considers  that  electricity, 
as  much  as  any  other  one  factor,  will  tend  to  alleviate  or 
minimise  the  present  drawbacks  and  check  the  migration  of 
young  men  to  the  city,  and  that  it  will  shorten  farming 
operations  and  reduce  the  cost  of  them. 

A  reference  to  the  map  on  this  page  will  show  that  the 
principal  agricultural  areas  of  England  are  in  great  part 
within  easy  tranmission  distance  of  a  central  station,  but 
unfortunately  the  central  station  interests  in  this  country 
have  not  recognised  the  great  opportunity  which  un- 
doubtedly exists  for  farm  supply,  nor  do  they  appreciate 
the  financial  possibilities  which  such  development  holds 
out. 

There  are  one  or  two  exceptions,  as  shown  in  a  recent 
article*  in  these  pages,  and  in  one  case — the  Hereford 
area — farming  supply  has  reached  a  state  of  such  proved 
utility,  although  only  the  initial  work  has  been  carried  out, 
that  it  might  well  form  the  starting  point  for  an  official 
inquiry  into  the  subject  of  agricultural  electricity  supply 

*  Electrical  Kkvibw,  .Inne  llth  and  18th,  1916. 


generally,  having  special  regard  to  our  own  requirements  in 
this  connection,  and  the  best  means  of  meeting  them. 

In  our  diagram  the  larger  circles  of  about  20  miles 
diametet  indicate  fairly  large  and  generally  alternating  cur- 
rent power  plants,  which  should  find  no  immediate  engineer- 
ing difficulty  in  supplying  the  areas  indicated  ;  the  smaller 
circles  show  the  positions  of  direct-current  generating 
stations,  and  give  an  idea  of  their  possible  range  of  supply 
during  the  initial  stages,  while  the  dotted  areas  are  those 
in  which  there  are  power  companies  at  work  The  frequency 
with  which  adjoining  circles  intersect  and  touch  each  other 
indicates  («)  that  the  country  is  well  covered  by  the  existing 
central  stations ;  Qi)  that  with  our  present  resources  we  could 
economically  supply  hundreds  of  thousands  of  farms  and 
numerous  farming  villages  adjacent  to  our  towns  with  elec- 
tric light  and  power ;  and  {c)  that  such  a  scheme  would 
inevitably  lead  to  a  general  interlinking  of  provincial  power 
stations,  with  corresponding  economic  gain  to  the  central 
stations  themselves. 

In  this  connection  we  may  recall  the  article  by  Mr.  R.  A. 
Ohattock,  city  electrical  engineer,  Birmingham,  on  *'  Co- 
operative Control  of  Electric  Supply  Undertakings.""' 


Suggested  Initial  Agricultukal  Areas  op  Supplt  from 
Existing  Gbneratin(;  Stations. 

Mr.  Chattock  urged  the  vital  necessity  of  dealing  with 
the  question  of  electricity  supply  to  our  industries  on 
broad  lines— in  fact,  on  national  lines,  under  Government 
control — when  the  country  could  be  properly  mapped  out  in 
areas,  the  boundaries  of  which  would  not  be  municipal  or 
county,  but  arranged  to  suit  the  industrial  requirements  of 
the  country  as  a  whole :  then  overhead  distribution  could 
be  developed  on  systematic  and  proper  lines,  and  full  advan- 
tage taken  of  the  great  economy  in  the  cost  of  this  method. 

We  quote  Mr.  Chattock's  views  on  the  greater  (juestion 
which  he  treated,  as  they  necessarily  apply  to  a  widespread 
industry  like  farming,  which  can  only  be  treated  eflfectively 
as  a  whole,  and  in  such  a  way  as  to  obviate  the  present  time- 
wasting  official  procedure  and  vexatious  local  obstructions, 
due  to  the  necessity  for  obtaining  waylcaves.  aud  the  [wssi- 
bility  of  a  local  authority  vetoing  the  construction  of  an 
overhead  line. 

On  all  counts,  the  authority  mostly  concerned  in  facili- 
tating our  national  interest  in  the  matter  of  farming  is  the 

*  Elkctkical  Rkvikw,  December  19th,  1913. 


Vol.77.  No.  1,984, decembee 3, 191.-..]    THE    ELECTRICAL    REVIEW. 


731 


Board  of  Agriculture,  on  whom  should  devolve  the  duty  of 
initiating  or  approving  suitable  schemes  of  supply  in  selected 
areas,  and,  if  necessary,  of  giving  temporary  financial  aid  in 
carrying  them  out  in  the  way  of  short  loans  to  municipal 
or  other  authorities,  or  to  private  syndicates  in  which 
farmers  themselves  might  take  an  interest,  The  IJoard  of 
Agriculture  should  exercise  the  sime  parental  control  over 
such  schemes  in  the  interests  of  agriculture,  as,  for  instance, 
the  Local  Government  Board  does  in  connection  with  town 
planning  schemes  under  the  lHO'.t  Act.  Experience,  both  in 
this  country  and  abroad,  leads  to  the  conclusion  that  the 
farmer  is  a  profitable  consumer  of  electricity,  that  he 
appreciates  its  labour-saving  effect,  the  hygienic  advantages 
of  electric  light,  the  increased  safety  and  security  from  fire 
risk  due  to  its  use,  and  that  the  financial  risk  would  be 
small.  In  any  ease  such  risk  is  insignificant  compared  with 
national  danger  of  food  shortage  which  the  present  crisis 
has  brought  so  uncomfortably  near,  and  the  money  would  be 
well  spent  if  it  ultimately  increased  the  productive  capacity 
of  the  land. 

Most  of  the  great  industries  are  carried  on  in  the  mass ; 
the  workers  and  thinkers  are  in  daily  and  hourly  con- 
tact, and  the  seeds  of  progress  quickly  germinate  under 
such  favourable  conditions  ;  moreover  there  is  a  collective 
body  of  opinion  on  the  spot  to  help  matters  forward. 
Practically  the  opposite  is  the  case  with  the  agricultural 
induatry,  however,  which,  great  and  important  as  it  is,  as  a 
whole  consists  entirely  of  scattered  workers,  whose  indi- 
vidual views  can  only  be  co-ordinated  by  the  systematic 
suggestions  and  efforts  of  an  outside  body,  such  as  the  Board 
of  Agriculture,  which  is,  in  fact,  carrying  out  good  work 
along  these  lines. 

We  suggest  that  the  Board,  which  is  at  present  actively 
instigating  demonstrations  of  the  use  of  mechanical  farming 
appliances  in  various  parts  of  the  country,  cannot  logically 
overlook  the  far  greater  advantages  likely  to  be  derived 
from  the  exploitation  of  our  electric  power  resources  in  the 
provision  of  both  power  and  light,  nor  the  immediate 
neces?ity  of  demonstrating  them  to  the  farming  community, 
pirtioularly  in  the  neighbourhood  of  towns  where  an  elec- 
tricity supply  is  already  available.  For  it  is  imperatively 
necessary  that  England  should  not  lag  behind  the  other 
agricultural  peoples  of  Europe  and  America,  whose  eco- 
nomic position  in  the  matter  of  agriculture  is  already 
superior  to  our  own. 

It  is  quite  possible  to  slur  over  the  matter  with  the 
reflection  that  "  the  farmer  is  satisfied  with  things  as  they 
are."  No  doubt  he  is  in  individual  cases.  But  the  real 
question  is  are  we,  as  a  nation,  satisfied  with  the  position  of 
our  agricultural  industry,  as  revealed  by  the  war  ?  and 
should  we  not  adopt  every  available  means  of  improving  it  ? 


THE     FARADAY     SOCIETY. 


The  Transpobmations  of  Puke  Ibon. 
At  lis  October  meeting  the  Faraday  Society  held  a  peneral  dis- 
cussion on  "  The  Transformations  of  Pure  Iron."  The  discussion 
was  opened  by  Dr.  A.  E.  Oxley,  of  the  University  of  Sheffield,  who 
contribated  a  most  suggrestive  paper,  and  the  president.  Sir  Robert 
Hadfield,  F.R.S.,  occupied  the  chair.  Apart  from  the  considerable 
number  of  experts  present  who  dealt  with  the  diffrirent  aspects  of 
the  subject,  contributions  were  received  in  writing  from  dis- 
tinffuished  metallurerists  in  all  parts  of  the  country.  We  will 
endeavour  here  to  summarise  briefly  the  salient  features  of  the  dis- 
cussion. The  subject  may  to  some  seem  academic  and  remote, 
ejpjcially  in  times  of  action  like  the  present,  but  as  the  president 
pointed  oat,  we  must  understand  why  certain  treatment — alloying 
or  heat  treatment — can  produce  an  adamantine  form  of  iron,  before 
we  can  really  successfully  manufacture  hardened  steel.  The  basis 
of  this  knowledge  is  an  understanding  of  the  properties  of  iron 
itself. 

The  experimental  foundation  for  the  view  that  pnra  iron  cin 
exist  in  different  states  is  the  occurrence  of  discontinuities  in 
physical  properties,  and  of  well-defined  heat  evolutions  in 
cooling  and  heat  absorptions  on  heating  at  two  if  not 
three  definite  temperatures  or  ranges  of  temoerature.  Of  these 
the  more  important  are  at  a  little  below  800°  C,  known  as  the 
A;  transformation  from  what  is  conveniently  called  the  a  to 
the  ^  form,  and  the  Aa  point  at  a  little  above  900°  C,  at  which 
the  Buppaeed  /3  form  changes  to  the  supposed  7  form  of  iron.  The 
At  change  takes  place,  as  far  as  our  present  data  tell  ns,  at  a 
definite  temperature,  915°  C.  on  cooling  and  935°  C.  on  heating. 
The  Ai  transformations  do  not  occur  at  a  definite  temperature,  bnt 


throughout  a  range  .of  some  100°  C.  Changes  in  electrical  resist- 
ance, thermo-electric  properties  and  specific  heats  also  take  place 
at  A.>and  An  but  most  striking  of  all  are  the  magnetic  changes 
which  take  place  at  Ao.  Magnetisation  begins  to  diminish  appre- 
ciably far  below  the  &•  range,  but  near  those  temperatures  it  drops 
practically  to  zero.  The  question  discussed  at  the  meeting  was  :  what 
is  the  nature  of  the  internal  changes  taking  place  in  iron  that  cause 
these  discontinuities  in  physical  properties  ;  in  particular,  are  they 
allotropic  changes  in  the  sense  in  which  the  change  from  oxygen 
to  oz)ne  is  an  allotropic  change  /  Now  this  latter  transformation 
is  a  difference  of  atomic  structure  in  the  molecule,  and  Dr.  Oxley 
makes  a  clear  distinction  between  this  and  the  crystalline 
grouping  of  molecules.  It  has  been  usual  to  assume  that  the 
A2  transformation,  wliich.  be  it  remembered,  is  apparently  not  a 
sadden  but  a  contiiuons  change,  does  not  involve  allotropy,  it 
being  merely  a  molecular  redistribution,  whereas  the  A  .  transfor- 
mation is  a  true  allotropic  change.  Dr.  Oxley  thinks  the  die- 
tiuotion  unnecessary,  preferring  to  explain  the  As  change,  too,  as  a 
case  of  change  in  the  crystalline  grouping  of  the  molecules,  or  a 
change  in  the  closeness  of  the  packing  of  the  molecules,  and  not 
as  in  true  allotropy,  a  rearrangement  of  the  atoms  in  the 
molecule.  In  Dr.  Oxley's  opinion,  the  change  from  ferro- magnetic 
iS  iron  to  paramagnetic  y  iron  is  consistent  with  such  a  view, 
because  ferro-magnetiem  demands  inter-molecular  forces.  A 
modification  of  these  is  all  that  is  necessary  to  bring  about  the 
magnetic  change  at  the  transformation  points.  The  fact,  proved 
by  Honda,  that  the  magnetic  changes  are  continuous  through  a 
range  of  temperatures  is  a  strong  confirmation  of  Oxley's  views. 
Dr.  Oxley  was  on  more  contentious  ground  when  he  looked  for 
support  to  the  small  magnitude  of  the  heat  changes  at  the  As 
pjint,  which  he  claimed  were  comparable  with  those  of  the 
fusion  of  elements  rather  than  with  ordinary  allotropic 
misomorphic  changes,  for  Dr.  Desch  showed  that  the  heat 
evolution  accompanying  the  change  from  grey  to  white  tin — 
certainly  an  allotropic  change — approximated  to  the  heat  changes 
in  iron,  and  Mr.  F.  C.  Thompson  adduced  the  change  from 
rhombic  to  monoclinic  sulphur  in  support  of  the  same  contention. 
Prof.  Pierre  Weies,  author  of  the  well-known  "  Magneton  "  theory, 
criticised  from  Paris  Dr.  Oxley's  evidence  from  magnetic  con- 
siderations. His  recent  work  showed  that  /S  iron  was  probably 
Fes  ;  that  there  were  two  varieties,  one  with  10  and  one  with  12 
mignetons,  and  that  7  iron  was  possibly  Fe^  with  40  magnetons. 
Dr.  Oxley  however,  maintained  that  these  recent  results  of 
Weiss,  which  had  been  put  forward  at  the  Manchester  meeting  of 
t  le  British  Association,  were  proof  neither  of  the  atomicity  of 
tie  different  kinds  of  iron  nor  of  the  magneton  theory,  as  he 
assumed  the  truth  of  one  to  prove  the  other.  Very  interesting 
were  the  considerations  brought  forward  by  Prof.  Soddy,  Mr. 
MoCance,  Prof.  Carpenter,  and  Prof.  Nicholson  on  crystalline 
structure,  as  it  has  been  revealed  to  us  by  the  X-ray  photographs 
of  the  Bragga.  This  work  goes  to  show  that  the  conception  of  a 
molecule  has  no  meaning  as  applied  to  a  solid,  because  the  atoms 
of  the  solid  are  anchored  and  do  not  exist  in  freely-moving  groups 
(molecules)  at  all.  Whether  the  groupings  of  the  atoms  in  iron 
were  monatomic  or  polyatomic,  or  whether  there  was  a  change  at 
the  transformation  points  could  perhaps  be  tested  by  an  examina- 
tion of  a  well-formed  iron  crystal  with  the  X-ray  spectrometer. 
It  was  suggested  that  the  President  might  be  able  to  procure  such 
a  crystal  and  hand  it  to  Prof.  Bragg  for  examination.  Dr.  Oxley 
could  not  agree  that  the  work  of  the  Braggs  preclnded  the  con- 
ception of  a  molecule  in  the  solid  state.  In  the  case  of  complex 
molecules  it  was  possible  to  isolate  a  certain  group  of  atoms  in  a 
crystal  and  say  they  belonged  to  a  particular  molecule.  This  aspect 
of  the  subject  is  obviously  by  no  means  clear,  and  the  discussion 
will  have  justified  itself  by  drawing  attention  to  it.  Other  con- 
tributors to  the  discussion  dwelt  on  the  question  of  crystalline 
changes  at  the  A-j  point,  notably  Mr.  J.  E.  Stead,  and 
Dr.  Carpenter.  Whether  the  transformation  under  dis- 
cussion was  called  allotropic,  or  merely  a  difference  in 
phase,  there  was  certainly  a  profound  internal  physical  breaking 
down  and  rebuilding  of  the  crystalline  structure,  accompanied  by 
an  absorption  of  heat.  Dr.  Carpenter  showed  some  slides  illus- 
trating the  remarkable  crystallographic  changes  that  occurred 
within  a  range  of  2',  when  pure  iron  was  heated  for  some  time  at 
915°  C.  and  allowed  to  cool.  The  consensus  of  opinion  certainly 
seemed  opposed  to  the  view  that  these  were  mere  differences  in 
molecular  packing,  although  whether  the  change  is  comparable  to 
that  from  oxygen  to  ozone  is  equally  open  to  doubt.  At  the  end  of 
it  all  the  question  remains  an  open  one,  but  the  discussion  was 
certainly  both  suggestive  and  hopeful. 

One  remarkable  fact  of  profound  practical  interest  was  mentioned 
incidentally  by  Dr.  Harker.  We  have  very  few  exact  data  on  the 
thermal  constants  of  pure  iron.  Although  millions  of  tons  of  iron 
and  steel  are  melted  annually,  we  actually  do  not  know  exactly 
what  the  latent  heat  of  fusion  of  iron  is.  This  is  work  pre- 
eminently fit  to  be  carried  out  at  the  National  Physical  Labora- 
tory, and  Dr.  Harker  outlined  a  method  by  which  it  should  be 
attempted.  Sir  R)bert  Hidfield  generously  offered  to  defray  the 
cost  of  the  work  if  it  could  be  carried  out  at  the  Laboratory. 


Electric  Smelting,'  of  Tin.— The  Standard  Smelt- 
ing Co.,  of  Pittsburg,  has  been  organised  with  a  capital  of  $100,000, 
and  is  erecting  two  Wile  electric  furnaces  for  smelting  Bolivian 
tin  concentrates.  The  company  expects  to  be  in  operation  very 
shortly,  and  the  output  at  present  arranged  for  is  about  li  tons  of 
tin  per  day.  The  product  is  expected  to  run  99  75  per  cent.  pure. 
— Mininij  Journal. 
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50ME     DIFFICULTIES     OF     DESIGN     OF 
HIGH-SPEED     GENERATORS. 


By  prof.  a.  B.  field,  M.I.E.E. 


{Abstract  of  paper  read  before'  the  Institdtio.n  of  Electrical 

Engineers,  November,  1915.) 
In  eai-]y  days  the  limitations  of  speed  imposed  by  the 
generator  design  acted  somewhat  a®  a  handicap  in  the  rapid 
development  of  the  turbine,  but  recent  years  have  witnessed 
a  concurrent  development  of  botli  turbine  and  generator, 
with  the  raising  of  the  speeds  of  the  combined  sets  to  the 
limits  corresponding  to  2-pole  and  4-ix)le  designs.  Simul- 
taneously, the  output  per  machine  has  been  greatly  raised, 
until  many  sets  are  now  running  capable  of  giving  con- 
tinuously up  to  6,250  K.v.A.  at  3,600  r.p.m.,  '20,000  k.v.a.  at 
1,800  R.P.M.,  and  higher  ratings  at  l,.50O  e.p.m.  (60,  50,  and 
25  periods). 

In  attaining  these  results  many  difficulties  have  been  over- 
come in  different  w'ays,  and  the  author  describes  some  of  the 
methods  adopted  by  one  large  manufactui'ing  concern  in  the 
United  States  with  which  he  was  connected  for  some  years 
and  whose  engineering  directors  have. been  broad-minded 
enough  to  encourage  such  a  discussion  here.  Reference  will 
chiefly  be  made  to  a  20.00(J-KW.  3-phase  machine  having  the 
following  characteristics  :^ 

Speed       1,800  r.p.m 

Poles        4 

Cycles      60 

Kilovolt-amperes         20,000  at  P.i-".  1.0  to  0.8 

Voltage 13,200 

Rotor  dimensions        51  in.    X   75  in. 

About  a  couple  of  j'^ars  ago  some  half-dozen  of  these 
machines  were  put  in  hand  simultaneously,  in  addition  to  a 
number  of  other  2-pole  and  4-pole  machines  of  unusual  sizes 
and  proportions. 

The  design  of  such  a  machine  represents  to  a  greater  degree 
than  is  usually  the  case  a  compromise  between  many  conflict- 
ing mechanical  and  electrical  requirements.  A'iewed  in  a 
general  way,  there  is  fir,st  the  jiroblem  of  constructing  a 
rotor  which  must  necessarily  weigh  something  of  the  order 
of  6fl.OOO  lb.,  and  which  will  be  running  with  a  peripheral 
si>eed  in  the  neighbourhood  of  24,000  ft.  per  minute.  Such 
a  rotor  caiTies  much  metal  which  ia  not  self-supporting.  The 
centrifugal  force  acting  upon  a  1-lb.  mass  at  the  periphery 
will  be  about  one  ton. 

Fig.  1  represents  a  cross-section  <if  the  steel  of  such  a  rotor 
when  constructed  from  the  point  of  view  of  mechanical 
stres'ses  upon  one  of  the  simplest  and  most  symmetrical  plans. 

Rotor  MnteriaJs. — It  is  impracticable  to  use  a  through  shaft 
with  a  hollow  body  or  with  disks  threaded  upon  it — a  con- 
struction, which,  however,  is  satisfactory  in  smaller  machines. 
The  rotor  body  could  be  made  as  a  solid  steel  casting  or 
forging  in  one  piece  with  the  .'sliaft  ends,  and  it  would  be 
quite  possible  to  obtain  such  a   piece  with  a  fail'  amount  of 


^ 
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forging  work  done  upon  it;  for  example,  an  ingot  diameter 
of  about  6}  ft.  would  allow  of  a  2  :  1  reduction  of  area  on  the 
main  section. 

For  lower  speeds  or  smaller  diameters  such  a  construction 
is  very  often  advautagixiu.sly  used.  Such  i)roperlies  of  the 
material  as  are  desirable  in  the  case  of  the  larger  machine 
in  question  arc,  howe\«r,  difficult  to  obtain  commercially. 
In  many  applications  <if  forgings,  bending  and  twisting  effects 
have  chiefly  to  be  provide<l  against;  these  involve  longi- 
tudinal tensile  stresses  and  shearing  stress<>.s.  which  reach 
their  ma.xima  at  the  periphery;  ductility  is  chiefly  of  import- 
ance neiir  the  surface  and  in  the "  directions  indicated. 
Material  near  the  centre  is  of  no  value,  and  is  frequently 
removed  by  boring,  so  a«  to  allow  of  better  annealing  condi- 
tions, and  for  other  reasons.  In  our  ca8<-,  on  the  contrary, 
considerable  radiul  t<?nBilc  stresses  are  encountenMl,  and  the 
ductility  in  thij  dirwtion  is  chiefly  required  far  below  the 
flurfiice.    Again,  the  radial  len.sile  s'trctw  right  into  the  cmtre 


is  not  inconsiderable,  and  were  the  central  material  removed 
by  boring,  the  tangential  ten.silc  stresses,  at  nonnal  speed, 
of  the  material  near  the  bore  would  be  in  the  neighbourhood 
of  20,000  lb.  per  square  inch.  To  this  must  be  added  the 
local  excesses  duo  to  such  lack  of  synmietrj'  as  CK'curs. 

Several  large  rotors,  weighing  up  to  some  45,000  lb.',  had 
been  constructed  successfully  by  the  Westinghouee  Co.,  of 
America,  using  two  steel  castings  united  on  the  rotor  centre- 
line. Many  experiments  were  needed  before  such  castings 
could  l)e  produced  with  even  mmlerately  satisfactory  qualities, 
and  then  only  at  considerable  cost  in  discarded  material  and 
not  infrequently  in  rejected  castings.  Ordin.arj'  carbon-eteel, 
and  also  low-iiercentage  nickel-steel  had  been  u.sed  for  these. 
At  an  early  date  in  the  use  of  these  castings,  the  company 
hail  made  elaborate  tests  by  taking  out  several  test-bars  in 
different  directions  and  at  different  radial  depths  in  each  of 
many  sections,  progressing  from  the  top  end  to  the  bottom 
end  of  the  mass  as  cast.  Chemical  analyses  were  made  at 
corresponding  points  to  trace  the  segregation  occurring.  In 
one  such  series  of  tests,  over  100  test-bars  were  taken  out  of 
the  casting,  with  a  corresponding  number  of  analyses.  At  a 
later  date,  tests  were  similarly  made  on  a  large  forging, 
))articularly  to  determine  the  properties  in  a  radial  direction 
and  at  different  ix).sitions  in  the  forging. 

The  construction  initiated  by  the  Westinghouse  Co.  for  the 
large  rotors  under  consideration  was  ad<ipted  after  such  investi- 
gations upon  the  regular  market  productions  obtainable  in 
the  United  States,  and  in  consequence  of  realising  that  one 
must  be  prepared  to  build  turbo-generators  at  all  times,  irres- 
pective of  market  conditioas  (i.e.,  when  the  steel  mills  are 
busy  and  therefore  not  anxious  to  devote  extra  and  special 
care  to  the  production  of  material  of  unusual  properties  to 
satisfy  the  requirements  of  critical  inspectors),  and  that  it  is 
of  great  manufacturing  importance  to  have  designs  such  that 
the  material  may,  as  far  as  possible,  be  obtained  from  any 
one  of  many  .sources  in  the  country.  These  are  some  of  the 
more  important  reasons  which  influenced  a  decision  in  favour 
of  the  material  and  construction  described  below. 

A  difficulty,  in  some  respects  similar  to  that  indicated  above, 
had  previously  arisen  in  connection  with  large  forgings  for 
high-speed  water-wheel-driven  generators,  and  it  had  been 
overcome  by  the  use  of  open-hearth  rolled  plates  consolidated 
and  mounted  on  a  shaft.  Tliere  is  probably  no  other  form 
in  which  such  large  ma,s.ses  of  steel  can  be  produced  at  a  low 
cost  having  such  good  physical  properties  in  directions  of  two 
dimensions. 

In  the  case  of  a  number  of  important  machines  Behrend 
used  the  thickest  rolled  plate  that  was  commercially  avail- 
able :  this  would  limit  us  generally  to  plate  about  2J  in.  thick 
in  the  rough.  One  batch  of  about  100  tons  of  such  steel  pro- 
duced under  unusually  favourable  conditions  and  containing 
a  small  percentage  of  nickel,  gave  tests  averaging  approxi- 
inatelv  as  follows:  — 


Tltimate  tensile  strength 

Yield  point      

Elongation       - 

Reduction  of  area     ... 
Bending   test 


.80,000  lb.   per  .sq.   in. 

.53.000  lb.  per  .sq.  in. 

26  per  cent,  in  2  in. 

()0  per  cent. 

Strips   the  full   thickness  of 

the     plate     bent    through 
180  deg.  and  closed  down 

without   fracture. 

In  the  case  of  the  steam-driven  turbo-generators  under  con- 
sideration, this  plate  material  appeared  verj'  attractive, 
combining,  as  it  did,  a  very  low  co.st  j'^r  pound  with  entirely 
reliable  properties  from  the  jjeriphery  to  the  centre  and  from 
end  to  end  of  the  rotor.  Its  use  woiild  result  in  the  produc- 
tion of  a  rotor  in  which  practically  the  only  internal  stresses 
would  be  intentional  ones;  there  would  be  uvthiug  corres- 
ponding to  the  huge  initial  stresses  to  which  s<did  forgings 
and  castings  are  liable.  With  the  plate  construction  every 
cubic  inch  of  material  would  be  within  an  inch  or  two  of  a 
forgetl  surface  (or  the  equivalent).  Tlie  impossibility  of  using 
a  central  .shaft,  however,  at  first  discouraged  the  idea  of  a 
buil<l-u]>  iilate  rotor.  It  was  due  to  the  suggestion  of  Behrend, 
again,  that  the  feasibility'  was  demonstrated  of  constructing 
such  a  rotor  with  the  plates  slightly  rabbeted  into  one  an- 
other, and  into  a  flanged  .shaft  at  each  end.  .\  rabbet  about 
n  in.  deep  is  ample:  and  by  means  of  a  group  of  four  or  six 
chrome-nickel  steel  bolts,  each  about  4  in.  in  diameter,  a  50 
to  5(i-in.  dianiet<M-  rotor  can  be  constnicted  with  practicjdly 
the  solidity  of  a  single  pie<'e.  The«>  liolts  can  be  tightened  up 
until  they  have  a  stress  of  about  40,0(K)  lb.  per  square  inch, 
and  in  the  actual  construction  of  the  rotors  s|Hvial  means  are 
adopted  to  ensure  obtaining  a  tension  in  the  bolts  inughly 
corj-esponding  to  the  desinnl  amount,  by  tight<'uing  the  nuta 
until  a  specified  elongation  of  the  bolts  has  been  atttiinetl, 
the  elongation  being  a  distinctly  meaeurable  amount,  viz., 
over  l/IO  in.  in  many  cases. 

Another  method  that  had  l)i»en  in  use  for  some  time  in 
similar  ojvrations  consists  in  applying  the  required  force  to 
a  5-ft.  or  ]0-ft.  sjianner  by  means  of  the  shop  crane.  Using 
a  regular  susi>en.iion  weighing  ninchine  on  the  crane  hook, 
this  force  can  be  ineawunvl,  and  hence  the  fmnl  tension  in 
the  bolt  «le()(>rmined.  prnvidtMl  it  is  known  what  coefficient  of 
friction  .should  be  allowed  with  ivsixnt  to  the  rotation  of  the 
nut.  C/<Mnparing  the  two  methods,  and  from  other  direct 
mean.i  of  check,  it  was  fonnd  that  a  coefficient  of  friction  of 
about  0,16  suit<Ml  the  conditions  of  lubrication.  'ITie  crane- 
and-wi'ighing-machine   method   Iiiik   sunie  advaiil.igi'.'!  in   prac- 
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tital  operation  over  the  extension  method,   and   it  has  been 
generally  used. 

It  is  still  neoessaiy  to  have  heavy  forged  shafts  with  large 
tlanges  forged  on  them,  of  the  full  diameter  of  the  rotor; 
liowever,  the  difficulty  of  securing  a  satisfactory  forging  has 
not  only  been  reduced  as  the  consequence  of  the  much  smaller 
weight  of  each  single-piece  forging,  but  the  axial  length  of 
the  large-diameter  part  can  be  kept  down  to  such  dimensions 
that  in  addition  to  the  usual  radially-direct<Hl  forging  pro- 
cess, the  material  can  be  worked  in  an  end-wise,  i.e.,  axial, 
direction.  This  method  of  working  the  material  ensures  good 
properties  in  a  radial  direction.  In  other  words,  to  produce 
the  flanged  shafts  for  the  severe  cases  under  discussion,  a 
large  bloum  is  forged  down  to  a  diameter  intermediate  between 
that  of  the  flange  and  that  of  the  large  end  of  the  shaft,  and 
stepped  off;  the  forging  is  then  placed  with  its  axis  vertical, 
in  a  die,  under  a  forging  press,  and  the  increased  flange 
diameter  obtained  by  end-wise  forging.  Radial  test-bars  taken 
out  of  the  flanges  of  such  pieces,  even  at  a  depth  of  8  or  0 
in.  from  the  surface,  have  shown  excellent  results;  one  can 
practically  depend  upon  getting  an  elongation  of  over  20  per 


below  it  in  a  constant  direction,  so  that  in  the  complete  rt)tor 
there  is  practically  no  remnant  of  the  slightly  difteront  pro- 
perties of  the  plate  in  directions  along  and  across  the  direc- 
tion of  rolling. 

The  projierties  which  can  be  expected  from  this  material 
as  an  average  are  somewhat  as  follows  :  — 

Ultimate  strength     67,(i(K>  lb.  (ler  sq.  in. 

Yield   point     34,(KX)  lb.  per  sq.  in. 

Elongation       27  per  cent,  in  2  in. 

Reduction  of  area     43  per  cent. 

For  a  cold  bending  test,  a  strip  of  the  full  thickness  of  the 
lilate  will  generally  bend  through  180  deg.  round  a  3-m. 
diameter  pin.  For  purchasing  spe<ification  purposes,  it  is 
neoessaiy  to  allow  some  margin  on  the.sc  figures,  particularly 
in  the  matter  of  ductility.  As  regards  the  market  price,  this 
is  in  the  neighbourhood  of  0.8  to  Id.  per  lb.  with  ordinary 
conditions  of  the  steel  market. 

Critical  Speed. — While  many  large  rotors  are  running  satis- 
factorily at  operating  speeds  above  their  critical  speeds,  it 
is  believed  that  there  is  a  distinct  advantage  in  keeping  the 


Fio.  3. 
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cent,  in  2  in.,  with  a  reduction  of  area  exceeding  35  per  cent., 
in  a  standard  i-in.  test-bar  from  a  carbon-steel  forging,  giving 
an  ultimate  tensile  strength  of  70.000  lb.  per  square  inch  and 
a  yield  point  of  35,000  lb.  In  flg.  3  is  shown  a  partially- 
n^achined  shaft  produced  in  the  way  described. 

When  the  plates  can  be  obtained  locally  it  is  frequently 
convenient  to  use  ingots  of  such  size  that  one  disk  is  obtained 
out  of  each  plate,  so  that  the  complete  plate  can  be  delivered 
to  the  factory,  put  upon  a  boring  mill,  and  the  required  disk 
parted  out  of  it,  the  scrap  material  being  returned  to  the 
rolling  mill.  In  this  way,  incidentally,  we  have  an  easy  check 
upon  the  amount  of  discarded  material  from  the  top  and 
bottom  ends  of  the  ingot:  and  we  save  the  sheaiing  labour, 
and  also  the  machining  of  a  considerable  radial  margin  which 
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must  be  left  when  the  plates  are  rough-sheared  to  circular 
shape  at  the  mills. 

The  plate  can  easily  be  supplied  flat  enough  for  a  J-in. 
allowance  to  be  sufficient  for  machining  both  sides,  especially 
as  the  diameter  of  the  rabbet  projection  on  one  side  of  the 
plate  is  only  about  half  that  of  the  plate  itself. 

Whether  the  material  is  supplied  sheare<l  or  in  the  rect- 
angular plate,  it  is  m.irked  by  the  rolling  mill  to  indicate  the 
part  corresiwnding  to  the  top  end  of  the  ingot,  and  care  is 
always  taken  to  transfer  this  mark  while  machining,  so  that 
a  c-orre-sponding  indication  appears  on  the  finished  plate.  When 
drilling  and  assembling  the  plates,  this  marking  enables  us 
to  rotate  each  plate,  say,  60  deg.  with  respect  to  the  plate 


critical  speed  above  the  running  speed,  when  this  is  feasible. 
Experience  has  shown  that  in  the  case  of  some  4-ix>le  machines 
of  the  former  class,  running  perfectly  iinder  normal  condi- 
tions, a  short-circuit  of  even  a  few  tui-ns  of  rotor  winding  on 
one  pole  may  i-esult  in  serious  vibration.  On  the  other  hand, 
one  of  the  machines  now  under  discussion  and  designed  for 
a  high  critical  speed,  was  purposely  run  with  two-thirds  of 
the  wmding  of  one  pole  short-circuited,  and  no  considerable 
difference  in  the  running  was  noticeable. 

If  it  is  decided  to  run  below  the  critical  speed  in  the  case 
of  these  large  machines,  concessions  must  be  made  in  nearly- 
every  feature   affecting  the  critical   speed.     The   rotor    body 
must  be  as  short  and  light  as  possible,  involving  a  high  air- 
gap  density  and  a  severe  working  of  the  stator  material  in 
the    neighbourhood    of    the     air-gap 
The    shaft   diameter   must    be    kept 
large,    and     high    iJcripheral    speeds 
nmst   be  tolerated  for  journals   and 
slip-rings.    In  the  case  of  the  present 
machines,     the     journal     spee<l     ap- 
proaches 6,000    ft.   per  minute;    and 
for  the    slii>rings  a  speed  of    about 
._^  11,000  ft.  per  minute  becomes  neces- 

saiy,  even  after  adopting  special 
means  to  keep  the  slip-ring  diameter 
as  small  as  possible,  short  of  using  a 
hollow  shaft  and  slip-rings  outside 
the  bearings.  The  span  between  the 
journal  centres  especially  must  be 
kept  small,  which  imposes  some 
limitations  upon  the  design  of  the 
stator  end-windings,  and  necessi- 
tates the  omission  of  blowers  from 
the  rotor.  The  lengthening  of  the 
rotor  span,  entailed  by  the  use  of 
blowers  on  the  rotor,  is  greater  than 
corresponds  to  the  axial  lengtli  of 
the  blower  openings  on  account  of 
tile  provision  that  has  to  be  made  in 
the  end-bells,  and  the  necessity  of  being  able  quite  easily  ot 
dismantle  the  end-bell  structures  without  disturbing  other 
parts  of  the  machine. 

In  this  connection  it  is  of  some  interest  to  notice  that  a 
rotor  constructed  along  these  lines  really  has  no  true  critical 
speed. 

Rotor  Ventilation. — It  is  extraordinary  how  large  a  rotor 
loss  can  be  dissipated  merely  from  the  drum  surface  with  no 
ventilation,  and  it  is  commonplace  knowledge  how  little  good 
sorne  fairly  elaborate  ventilation  systems  are  found  to  do. 
Nevertheless,  it  is  possible  to  obtain  very  efficient  ventila- 
tion, and  our  object  of  obtaining  a  small,  short  rotor  can  only 
be  attained  by  taking  advantage  of  every  means  to  that  end. 
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Jt  tlicrefoie  becomes  inruinbcnt  upon  us  to  use  a  ventilated 
ixjtor  and  t(i  put  up  with  tlie  disadvantage  that  this  necessi- 
tates cleansint;  tlie  air  «upi)ly  before  admission  to  the  gene- 
rator. In  any  case,  the  disadvantage  is  not  so  great  as  at 
first  appears,  inasmuch  as  the  stattir  gains  a  great  deal  of 
benefit  at  the  same  time  from  the  ab.sence  of  dirt. 

The  system  of  ventilation  which  lends  itscJf  best  to  the 
other  features  of  the  machine  that  we  shall  have  to  adopt,  is 
one  combining  an  axial  passage  underneath  the  winding  slots 
with  a  radial  discharge  distributed  over  a  faii'ly  wi<le  t/entral 
[xirtion  of  the  rotor.  The  plate  construction  here  lends  itself 
admirably  to  our  requirements,  inasmuch  as  we  can  readily 
obtain  the  radial  ventilating  spaces  by  means  of  a  simple 
"slab-miller"  ojieratiou  upon  the  individual  plates  before 
assembly.  This  provides  a  vent  §  in.  wide  in  the  region  of 
the  slots  and  teeth,  leaving  the  plate  -solid  in  the  region  of 
the  pole.  Were  the  rotor  made  of  a  single  piece,  the  radial 
vent  space  could  only  be  obtained  reasonably  by  parting  down 
grooves  round  the  complete  circle.  The  previous  arrangement 
not  only  gives  a  vei-y  solid  rotor  by  having  the  plates  butt 
together  up  to  their  outside  radius,  but  also  the  extra  metal 
in  the  region  of  the  poles  i.s  needed  for  magnetic  reasons.  The 
size  of  these  rotors  for  their  output  is  such  that  we  begin  to 
get  some  saturation  in  the  poles,  a  condition  rarely  occun'ing 
in  general  in  the  case  of  2-  or  4-pole  turbo-generators,  except 
when  artificially  obtained. 

Pig.  4  shows  a  pair  of  disks  ■  for  a  4-pole  rotor ;  in  this 
particular  case  the  disks  have  been  parted  ont  of  the  rect- 
angular plates.  The  one  disk  is  ready  for  assembly,  having 
been  milled  on  one  side  for  the  ventilation  in  the  slot  region, 
but  the  other  disk  has  only  been  faced,  .'\fter  assembling  the 
di.«ks  and  shafts,  the  bolt-holes  are  to  be  reamed  out,  the  bolts 
fitted,  and  the  winding  slots  cut.  The  bolts  are  t«  be  finally 
tightened  after  the  slotting,  and  the  heads  of  the  nuts  cut  off. 
Pig.  0  gives  a  general  idea  of  a  2-pole  built-up  rotor  ready  to 
receive  its  windings. 

Rotor  Windinps. — A  separately-formed  edge-wound  coil, 
dropped  turn  by  turn  into  the  slots,  is  used,  with  solid-  mica 
insulation  and  a  light  steel  cell  to  protect  the  insulation  against 
the  effect  of  the  ventilating  air.  For  several  mechanical 
i-easons,  concessions  are  made  in  the  electrical  requirements 
(if  the  winding,  so  that  a  comparatively  wide  strip  (about 
H  in.)  is  used,  with  only  three  coils  per  pole,  i.e.,  six  slots  per 
group,  in  the  4-poIe  rotor.  The  field  windings,  even  w-hen  of 
this  width,  will  be  of  substantial  thickness,  perhaps  0.1  in. 
for  220-volt  excitation,  and  it  is  not  altogether  an  easy  matter 
to  get  such  windings  down  s<3lidly  in  the  slot  in  such  a  way 
that  no  shifting  -will  occur  during  running.  It  must  be 
remembered  that  the  pressure  of  the  coils  upon  the  wedges 
in  such  a  rotor  when  running  at  20!  per  cent,  over  speed 
exceeds  200  tons  for  each  slot.  It  is  hardly  possible  to  put 
this  pressure  uixin  the  winding  during  construction,  but 
fr.rtunately  it  seems  that  by  a  suitable  succession  of  applica-  ' 
tiiins  of  considerable  pressure,  with  baking  proce.sses  inter- 
spi-iseil,  the  further  yielding  of  the  windings  with  increased 
prrs.-;me  is  small,  and  quite  good  results  can  be  obtained, 
even  when  the  pressures  put  upon  the  copper  during  con- 
struction do  not  reach  those  which  will  occur  during  the  over- 
speetl  test.  Even  -so,  special  shop  equipment  is  needed  to 
press  the  windings  into  the  slots  in  the  w'ay  indicated  above. 
Finally,  it  is  imjiortant  that  the  retaining  wedge  should  be 
put  into  po.sition  while  the  coil  is  still  under  considerable 
pressure.  This,  however,  is  almost  impo.ssible  if  it  is 
attem):)ted  to  drive  the  wedge  over  the  top  of  the  coil  in  an 
end-wi.se  direction.  The  wetlge  construction  shown  in  fig.  2 
is  very  effective  in  overcoming  this  difficulty,  inasmuch  as 
the  central  bronze  part  of  the  wedge  can  be  inserted  in  the 
slot  and  pressed  down  upon  the  winding  under  great  pressure 
while  the  two  steel  liners,  one  on  each  -side,  are  driven  into 
place  witliout  .'iny  friction  on  the  top  surface  of  the  insulated^ 
(oil.  While  this  mechanical  feature  of  the  3-pa.i-t  wedge  is" 
iiiiportant,  there  arc  also  electric-al  advantages.  On  account 
of  the  high  air-gap  density,  the  .*ize  of  air-gap  is  .small  for 
Kiachines  of  this  cla.ss.  being  of  the  order  of  1  in.  radially. 
In  conjuncti(m  with  such  an  air-gap.  the  width  of  rotor  slot 
ie(|uired  to  accouuiiodate  al:]-in.  copper -strip  would  introduce 
a  considerable  extra  stator-tooth  loss,  due  to  the  pulsation  of 
(hix  in  the  tooth  as  the  I'otor  slots  and  te<'th  pass  underneath 
it.  By  the  .^-part  rotor  w-edgc  con.struction,  the  o]>ening  of  the 
rotor  slot  is,  from  a  magnetic  point  of  view,  greatly  I'educed, 
and  a  rea.sonable  comi>roiiiis<>  is  thereby  elTecfe^I.  Oscillograph 
tests  to  investigate  this  matter  liave  been  taken,  by  using  an 
exploring  coil  hjuihI  the  top  (if  one  t-ooth  of  the  .stator.  and 
such  records  w-ere  obtained  lioth  at  no  load  (full  voltage)  and 
under  load  conditions. 


(To  h, 
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DiSCr.SSION    l.N    I,0NI)ON. 

Prof,  S.  P.  Thompson,  in  opening  the  discussion,  said  the 
author  dealt  with  the  practice  of  a  particular  firm.  One 
c/mid  not  so  well  realise  the  actual  conditions  from  a  descrip- 
tion :  it  \vn»  necf^anry  to  sec  the  constniction.  lie  a-ske<l,  was 
it  a  fact  that  the  built-up  rotor  with  2}-in.  core  disks  was  as 
stiff  as  the  .s<ilid  rotor?  He  confessed  to  some  doubt  as  to 
the  IkiHs  which  had  to  brace  together  so  many  jointt;  but 
I)ORsibly  experience  confirmed  the  valufl  of  this  type  of  con- 
struction.    He  asked  why   the  bolt  heads  were  cut  off,  as  it 


would  s<>em  better  to  leave  them  on.  The  3-part  wedge  was 
admirable;  he  presumed  the  end  rings  described  took  the 
place  of  tlie  bells  formerly  usetl  for  retaining  the  end  wind- 
ings. The  paper  hinted  at  the  suiK'rse.ssion  of  mica  by  fused 
silica  for  stator  insulation,  which  would  be  a  great  advantage. 
He  asked  what  was  the  merit  of  the  00-cycle  standard  largely 
adopted  in  .America,  and  how  it  worked  out  in  practice,  ami 
concluded  by  remarking  on  the  contrast  between  the  machine 
described  and  the  50-year-old  alternator  in  the  Institution 
collection. 

Mr.  P.  II.  Ci.ODGn  remark«Hl  that  it  would  be  an  advantage 
to  have  definite  ratings  and  no  ambiguity  as  to  overloads ; 
under  English  rating,  the  20,000-kw.  machine  referred  to  by 
the  author  would  be  called  a  14,000-kw.  machine.  The  us<; 
of  initially  stressed  rotor  bolts  was  ingenious-,  but  probably 
the  same>  result  could  have  been  obtained  by  other-  construc- 
tions. He  thought  it  would  be  possible  to  use  a  tkrough 
construction,  and  that  much  larger  holes  could  be  obtaine<l 
for  ventilation  and  more  copper  be  put  on.  Judging  from 
the  description,  he  believed  the  machine  would  have  been 
cheaper  if  it  had  been  designed  with  considerably  less  flux 
and  higher  armature  reaction.  •,  Close  regulation  was  not 
aimed  at,  and  there  seemed  no  reason  why  a  high  flux  should 
have  been  used.  The  machine  could  also  have  been  built  to 
run  satisfactorily  through  the  critical  speetl,  and  it  would 
have  been  po.ssible  to  retain  the  rotor  fans  rather  than  provide 
external  apparatus.    He  was  not  quite  in  favour  of  the  three- 
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part  w'edge,  and  thought  a  one-part  wedge  would  have  been 
sufficient.  It  was  almost  unnecessary  to  adopt  the  refinement 
of  inlaying  copper  on  the  end  rings  if  the  bonding  of  the 
rotor  was  thoroughly   carried  out. 

Mr.  H.  BvRGE  said  the  rotor  construction  appeared  to  give 
no  positive  means,  except  for  the  c<ipper  in  the  slots,  of  jire- 
venting  the  core  plates  sliding  one  on  the  other,  and  giving 
rise  to  torsional  movement.  The  slot  ^\■edges  shown  must 
be -very  useful  in  preventing  eddies  in  the  solid  pole  faces. 
.\s  regarded  eddies  in  the  stator  conductors,  the  usual  cure 
in  deep  skits  was  to  use  a  pressed  stranded  conductor  and 
solid  end  amnections. 

Dr.  S.Mrrit  iwinted  out  that  the  .same  difficulties  did  not 
arise  here  \\'ith  30-cycle  machines  as  was  the  ca.sc  with  the 
60  cycles  adopted  in  America.  The  w  hole  argument  as  regards 
the  construction  adopted  seemed  to  be  based  on  obt-aining  a 
rotor  to  run  bt^low  the  critical  speed.  If  one  could  build  a  rotor 
to  run  .satisfactorily  between  the  first  and  sec<ind  critical 
speeds,  then  it  would  obviously  increase  the  limit  of  output 
considerably.  But  if  the  limiting  sjioed  was  below  the  critical 
speed,  it  would  limit  the  output,  and  it  .seemed  that  had 
already  happened.  If  it  w'as  requiiyxl  to  double  the  output, 
he  th(;ught  it  would  be  impossible  to  run  below  the  critical 
speed,  llie  built-up  type  of  rotor  construction  sliown  s<vine(l 
repugnant  to  him;  the  suggestion  occurred  as  to  w'hether 
through  bolts  could  not  be  us<\l  with  a  solid  rotor  cxuistruction ; 
he  thought  the  ccuiditions  would  bo  no  worse,  and  might  be 
bctt+'r.  He  asked  what  wa.s  the  value  of  the  .stator  leakage  on 
such  a  machine.  He  was  glad  that  the  author  favoured 
making  the  machine  itsidf  safe  against  .short  circuit  and  did 
not  rely  on  reactances,  'llie  2-|x)le  cmistruction  .si^Miied  rather 
clumsy:  the  we<lge  arrangement  was  ingeniou.s.  but  he  ques- 
tioned whether  it  was  nece.s.s,qry  to  n.se  so  unich  brojize  in 
the  wedges,  and  suggested  the  possibilities  of  cast-iitm  as  a 
material  which  was  cheap  and  easy  to  work,  and  would  pin- 
vide  a  .semi-magnetic  clo.sing  of  tlie  .slot.  There  might  be 
some  throttling  of  the  Mux  in  the  i'otor,  owing  to  the  bolts, 
which  would  be  rtNliiced  in  section  by  the  initial  stress  put 
on   them   and  be  a  loose  fit. 

Mr.  W.  M.  MoiiDEY  su|)ported  the  author's  cont-^^ntion  in 
favour  of  buiJ<ling  machinefl  which  couUI  be  dead  eliort- 
circuit<Ml  at  their  t<;rminals  when  ruiming  excited  and  giving 
full  voltage.  This  requirement  should  ap)K'ar  in  every  spet-ifica- 
tion.     It  wart  wimfed  not  only  for  the  gonerator,  but  al^i  for 
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ihe  tiiibiue,  and  the  test  .should  be  made  with  full  load  on 
as  it  uiight  Liceur  in  practice.  This  test  should  be  a  condition 
<it  final  acceptance. 

-Mr.  E.  Livingstone  said  it  .seemed  that  the  time  had 
not  \et  come  for  us  to  face  the  problem.?  dealt  with  by  the 
author.  Such  large  machines  could  not  be  employed  in  our 
jitatious  under  the  conditions  obtaining  here.  \Vc  were  depen- 
<lent  on  the  metallurgist  for  progress  iu  output,  and  theiv 
would  be  no  difficulty  if  the  materials  were  available.  He 
gathered  that  the  tyi>e  of  stator  conductor  used  was  a  twiste<l 
one ;  the  ordinary  method  was  to  use  a  strande<l  conductor. 
Many  people  favoured  the  use  of  rotor  fans  which  added  to 
tlie  rotor  length,  but  with  big  stations,  separate  air  cooling 
4uid  filtering  plants  would  be  necessary.  It  was  very  doubtful 
whether  it  was  necessan'  to' u,^  magnetic  steel  for  rotors,  and 
pnibably  ordinary  steels  would  be  quite  satisfactory. 

Mr.  R,  P.  Allen  considered  that  the  method  of  obtaining 
initial  tension  on  the  jotor  bolts  was  rather  crude,  and  sug- 
gi  stfil  that  the  core  platc.s  could  be  squeezed  hydraulically  and 
the  bolts  then  tightened. 

Prof.  Miles  W.alker.  in  »  written  communication,  said  :  the 
<i instruction  of  the  steel  bmly  of  the  rotor  described  in  the 
paivr  is  very  suitable  where  r<itors  of  large  diameter  are 
recjuired  to  run  at  high  siweds,  say,  at  a  peripheral  speed  of 
;'24.()00  ft.  iier  minute;  on  a  rotor  running  at  1.500  R.P.M.,  and 
not  measuring  more  than  ')'*  in.  in  diameter,  it  would  appear 
that  satisfactory  solid  forgin--  i-:ni  ln'  obtained.  As  the  pre- 
sent tendency  is  to  build  bn-.r  ;iih1  ^lill  larger  units,  it  is  well 
that  we  have  this  steel-plat.'  rMn^ruetion  described  in  the 
pajx'r,  so  that  the  peripheral  ^poetl  uan  be  still  further  increaised 
without  introducing  an  element  of  uncertainty.  In  regard  t<i 
rotor  windings  for  small  machines  and  for  machines  of  medium 
output,  the  sep;u-ately-fornied,  edgewise-wound  <'oil  shown  in 
the  pa|XT  has  been  found  simple  and  c-ouvenient ;  but  I  believe 
that  for  the  very  much  larger  machines  which  are  to  be  built 
in  the  future  a  better  ty]>e  of  winding  should  be  put  forward. 
Such  a  winding  is  already  in  use  in  a  large  number  of  gene- 
rators having  a  rating  of  4.0(K)  kw.  and  over:  the  heavy  end- 
windings  are  sup]X)rte<l  in  a  thoroughly  mechanical  manner 
lietween  .-tout  .steel  cheeks;  while  the  copper  iu  the  rotor  slots 
■consists  <if  deep  bars,  so  that  there  is  very  little  insulation  to 
give  way.  The  diameter  of  the  rotor  for  a  given  output  can 
be  considerably  reduced.  To  illustrate  the  advantages  of.  this 
winding,  fig.  6  shows  a  lay-out  of  the  end-connectors  for  a 
.50,000-K.v.A.  generator  running  at  1.500  r.pm.  The  diameter 
of  the  rotor  is -only  58  in.,  so  that  the  steel  body  can  be  built 
up  with  st«el  plates,  as  described  by  Prof.  Field,  and  the 
stresses  would  be  less  in  it  than  in  the  •20,000-k.v.a.  machine 
•described  in  the  paper.  The  main  weight  of  the  end-connectors 
is  taken  by  the  steel  cheeks  marked  vv ;  the  total  stress  in 
these  cheeks  due  to  the  cxipi>er  load  and  their  own  weight  does 
not  amount  to  more  than  11..5()0  lb.  per  square  inch.  There 
are  88  slots,  and  6  bars  per  slot,  each  bar  being  skewed  over 
through  a  distance  of  U  in.  as  it  comes  out  of  the  slot,  so  as 
to  admit  of  expansion  and  contraction.  It  is  found  that 
owing  to  the  extremely  good  ventilation  of  the  parts  of  the 
bars  which  project  from  the  slots,  the  copper  section  can  be 
cut  down  to  about  one-hah'.  and  this  gives  plenty  of  room  for 
the  steel  hoops  which  support  them.  The  total  stress  in  these 
iKxips  is  not  more  than  19..5(")0  lb.,  and  the  factor  of  safety  of 
the  whole  construction  is  a  little  over  6.  The  electrical  con- 
ne<'tion  lietween  the  end-connector  and  the  bar  can  be  carried 
out  h\  electric  welding  at  the  point  w.  The  method  of  press- 
ing down  the  coils  by  means  of  the  w-edge  shown  in  the 
ixiper  is  very  ingenious,  and  overcomes  what  otherwise  is  a^ 
serious  difficulty.  The  paper  is  a  valuable  record  of  some  of 
the  step.s  which  have  been  taken  towards  that  great  desidera- 
tum after  the  war — the  cheap  supply  of  electrical  power. 

Tlie  Author,  in  replying,  said  they  could  get  no  manufac- 
turer.? in  the  States  to  "supply  the  large  forgings  which  would 
be  required;  there  would  be  enormous  initial  stresses  in  such 
structures.  He  thought  the  running  tests  had  proved  the  stiff- 
ness of  the  rotor  construction  employed ;  no  critical  speed  had 
been  discovered,'  The  nuts  were  cut  off  the  rotor  bolts  becau.se 
smooth  ends  were  required.  .\  periodicity  of  50  cycles  seeined 
to  be  desirable;  60  cycles  was  advantageous  to  the  turbine 
1)ecause  of  the  inerease<l  steam  speed ;  it  was  found  cheaper 
to  build  .500-KW.  turbines  running  at  G.OOO  n.p.M.  geared  to 
000  R.p.M.  generators.  Tlie  practice  followed  in  the  paper  and 
in  .\merica  was  to  rate  the  machine  at  what  it  had  to  do.  A 
large  rotor  could  be  built  witli  a  through  sh.nft,  using  chroine- 
nickel  st.eel  disks,  if  one  caied  to  pay  the  price.  The  machine 
described  was  by  no  means  a  high  flux  machine,  but  it  wa.s 
a  high  densitv  machine,  bccau.se  short — the  size  was  small 
for  the  output."  The  feeling  in  tlie  States  was  that  the  external 
fan  had  distinct  advantages.  An  ordinary  pressed  stranded 
stator  conductor  did  nr.t  get  over  the  ti'ouble  of  eddy  currents; 
only  a  thoroughly  interwoven  stranding  would  do  this.  While 
it  was  possible  to  build  machines  to  run  below  the  critical 
spee<l  they  would  do  .so.  but  if  necessary  they  would  go  above 
it.  Through  bolts  would  not  render  a  solid  rotf>r  construction 
.safer  in  regard  to  radial  stre,s.«es.  With  the  2-pole  built-up 
rotor,  six  bolts  w^re  used,  two  at  each  pole  and  one  each  at 
an  intei-mediate  place;  the  bolt  space  was  waste,  and  the 
only  available  place  was  between  groups  of  wiridings.  Bolt 
clearance  spaces  were  of  no  account  when  dealing  with  the 
large  air  gaps  used  in  such  m.achines.  Nickel  vsteel  was  used 
nuito  largely  for  rot(^r  bodies  in  the  States.  FTe  believed  that 
the  large  tiirbine  units  would  be  required  in  this  countiy  just 
as  much  as  in  the  States. 


THE     ELECTRICAI.     INDUSTRY     AND 
THE     WAR. 


.\li;.  I)A\in  .\.  STAiii;,  the  new  Chairman  iif  the  SCOTTISH 
l.ocAi.  Skction  of  the  Institution  of  Electrical  Engineers,  _ 
I'luued  the  session  in  Glasgow  on  November  9th  with  his 
iiuiugural  address.  He  said  that  it  was  a  source  of  the 
gieat<\st  gratification  to  those  who  had  assisted  in  the  adapta- 
tinn  iif  electricity  to  nuiny  u.seful  pur{X)ses,  that  electricity 
was  playing  .such  an  important  part  in  the  successful  carrying 
out  of  the  war.  The  many  applications  of  electricity  on  war 
vessels,  from  the  super-dreadnought  to  the  submarine  and 
mine  sweeper,  weie  now  so  imix>rtant  that  without  this  agent 
our  Xavy  could  not  maintain  its  place  in  defending  our  shores, 
nor  hold  supreme  command  of  all  the  seas.  It  had  been  fre- 
quently represented  by  the  mihtary  and  naval  authorities 
that  this  war  could  not  be  carried  to  a  succc.s.sfuL  issue 
without  the  thorough  co-oi)eration  of  those  who  were  engaged 
in  the  manufacture  of  war  munitions;  electricity,  probably 
more  in  this  branch  of  war  activities  than  in  any  other,  had 
played  a  great  part  in  facilitating  the  rapid  turning-out  of 
work,  and  it  hud  undoubtedly  been  to  the  advantage  of  the 
natiivn  that,  in  practically  all"  the  great  shipbuilding  centres, 
all  extra  and  urgent  power  requhements  had  been  expedi- 
tiously met  from  local  central  stations.  There  was  no  doubt 
in  his  mind  that  in  the  public  electric  supply  of  the  counti'y 
the  nation  had  at  this  critical  period  an  asset  of  the  first 
importance,  and  those  who  were  intere^sted  in  this  work  felt 
that  they  were  a.ssisting  in  safeguarding  the  freedom  of 
l-airo{)e  from  the  yoke  of  German  militarism.  A  very  important 
matter  in  which' the  management  of  all  generating  stations 
was  interested  to-day,  whether  municipal  or  otherwise,  was 
the  cost  of  prc'duction.  There  were  two  items  which  entere<l 
very  largely  into  such  cost,  namely,  coal  and  labour.  On 
comparing  to-day's  prices  with  those  of  1911  and  1912,  the 
increa,se  in  the  cost  of  coal  was  nearly  100  per  cent,  in  the 
West  of  Scotland.  That  increase,  due  very  largely  to  condi- 
titins  arising  out  of  the  war^  was  fortunately  checked  to  some 
extent  by  the  Government  passing  an  .\ct  which  limited  the 
price  of  coal  to  the  consumer,  and  by  recent  legLslation  affect- 
ing the  exportation  of  coal.  The  remedy  that  p<:)wer  pro- 
ducers had  was  to  insert  a  coal  clause  in  their  contracts  w-ith 
consumers,  and  that  had  been  almost  universal  practice  duririg 
the  la.st  few  years.  The  terms  of  the  coal  clause  varied  in 
different  pai-tsof  Great  Britain,  the  general  practice,  however, 
being  to  arrange  as  a  basis  a  fixed  price  per  ton  delivered  to 
the  power  house,  and  to  adjust  the  price  per  unit  to  the 
consumer  in  proportion  to  the  increase  or  decrease  of  fuel  cost 
per  ton.  In  some  ca.ses  a  fixed  price  for  a  standard  coal  at 
the  pit  moutlv  bad  been  taken,  the  intention  being  to  guard 
against  an  abnormal  rise  in  the  price  of  coal.  The  second 
factor  which  entered  so  largely  into  the  cost  of  production 
was  labour.  Most  power  producers  had  had  to  concede  addi- 
tional wages,  generally  in  the  way-  of  a  so-called  war  bonus 
to  employes  on  account  of  the  increased  cost  of  living,  and 
this  was  a  factor  which  must  be  reckoned  with  at  the  end  of 
the  financial  year.  Many  electrical  undertakings  h.ad  not  been 
interfered  with  to  any  very  serious  extent  by  the  action  of 
labour  agitators,  but  he  was  sure  that  all  true  patriots  would 
have  welcomed,  either  at  the  time  war  was  declared  or  .shortly 
afterwards,  a  Royal  proclamation,  putting  every  man,  woman, 
and  child  in  the  country  under  martial  law.  He  did  not  w'ish 
at  present  in  any  way  to  censure  those  who  had  the  control 
of  such  affairs,  but.  at  the  same  time,  he  could  not  help  but 
think  that  some  of  those  in  authority  had  .still  a  tendency 
towards  jTolitical  jobbery  rather  than  the  promotion  of  the 
highe-st  national  interest  by  the  exercise  of  sound  common- 
sense.  It  was  almost  certain  that  when  the  war  was  over 
there  would  be  a  re<luction  in  the  supply  required  for  muni- 
tions work,  a  great  deal  of  which  must  necessarily  be  of  a 
temporarv  character,  many  contracts  having  been  made  for 
the  duration  of  the  war  only.  It  would  take  some  tinie  to 
re-organi.se  industrial  works  w'hich  were  temporarily  equipped 
for  this  class  of  work,  and  to  restore  their  plant  to  normal 
industi-ial  capacity.  On  the  other  hand,  it  was  quite  possible 
that  a  great  manv  manufacturers  would  find  new  markets  for 
their  products,  both  at  home  and  abroad.  During  the  period 
of  the  war  their  shipyards  had  been  almost  exclusively 
engaged  on  war  material.  \  great  many  ships  had  been 
rendered  useless  for  their  original  purposes  through  being 
stripj-Kxl  of  their  fittings  and  converted  into  armed  cruisers, 
transiwrts.  etc.  .Tlie  .shortage  of  merchant  .ships  cons«^quent  on 
German  submarine  activities  must  to  some  extent  be  made  up. 
It  was.  therefore,  reasonable  to  expect  that  shipbuilders  and 
a  great  manv  engineering  concerns  who  depended  on  the 
subsidiarv  work  in  connection  with  both  naval  and  mercantile 
shipbuilding  and  ship  repairing  would  be  exceetlingly  busy. 
The  restrictions  placed  on  the  export  of  coal  would  be  with- 
drawn and  the  output  of  the  collieries  should  be  coriw-quently 
increa.sed.  Opportunities  would  be  affordefl  to  Bntisii  manu- 
facturers to  obtain  a.  firm  footing  in  markets  all  over  the 
world  which  had  hitherto  been  ^-ntirely  in  the  hands  ot  the 
Germans,  and  if  thes<-  opp<-,rtunities  were  grasjjed  .in  increyise 
in  the  number  of  industrial  factories  might  be  looked  for. 
Naturallv.    monev    to   finance   new    projects   would    be    both 
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scarce  and  dear,  but,  making  allowance  for  this,  they  shoulil 
be  in  a  better  ivwition  than  their  enemies  or  allies.  This  was 
a  subject  wlu<'h  shmild  ongage  the  most  thorongh  consideration 
and  careful  attention  cif  tlie  iiersonnel  of  the  electrical  indu.stry 
in  common  with  all  other  British  manufacturers.  Tliey  must 
fac*  the  future  in  a  spirit  of  calm  optimism,  and  with  Britain 
fully  awakened  the  recapture  of  their  former  world  trade  !>> 
the  Gemians  should  be  a  "negative  possibility." 


INDIAN     NOTES. 


[From  ocr  Speci.al  CoiiRF.sroxDENT.] 


Ei.ECTRic.4L  business  in  India  keeps  fairly  brisk,  in  spite  of 
the  serious  and  unavoidable  delays  over  delivery  of  supplies 
from  home.  Prices  have,  of  coui'se,  gone  up  in  proportion  to 
the  home  manufacturers'  incre.ases,  plus  the  freight  and  insur- 
ance extras.  The  Government  since  the  beginning  of  the  war 
have  bought  all  available  self-contained  lighting  sets,  especi- 
ally those  suitable  for  .searchlight  work  at  jwrts  and  harboxu' 
entrances.  All  available  telephones  of  the  field  type,  too, 
have  been  bought  up.  Arc  lamp  carbons  are  practically  un- 
obtainable, and  in  very  many  instances  arc  lamps  are  being 
supplanted  by  half-watt  lamps  for  outside  lighting  purposes. 
Odd  and  old  stocks  of  electrical  supplies  are  being  cleared  out 
from  contractors  at  good  prices,  and  the  familiar  10-in.  opal 
shade  is  becoming  a  scarcity  indeed.  All  stocks  of  motors  and 
dynamos  are  practically  exhausted  by  now?,  with  no  hope  of 
replacement  within  what  used  to  be  considered  a  reasonable 
l^eriod. 

Bliavaniiitar. — This  wealthy  native  State  has  recently  had 
a  si)ecification  drawn  up  by  the  Lahore  Government  Electrical 
Inspector  for  au  electrical  plant  for  palace,  house,  and  street 
lighting.  Not  many  firms  tendered,  although  the  specifica- 
tion was  a  reasonable  one — in  fact,  only  a  few  select  firms 
were  invited  to  quote — so  that  the  successful  tenderer  should 
get  in  at  a  rate  to  secure  a  handsome  return. 

An  Electrical  Conference. — .\n  important  conference  of  elec- 
trical inspectors  and  engineers  in  the  service  of  the  Govern- 
ment was  opened  in  Calcutta  on  November  Ist.  Mr.  J.  W. 
Meares.  electrical  adviser  to  the  Government  of  India,  presided. 
The  Pioneer  states  that  the  conference  was  convened  at  the 
suggestion  of  the  Government  of  India  with  the  concurrence 
of  the  Provincial  Governments.  We  are  indebted  to  our  con- 
temporary for  the  following  summary  of  the  opening  remarks 
by  Mr.  Meares  :— 

Mr.  Meares  in  the  first  place  remarked  -that  that  was  the 
first  conference  o.{  its  kind,  and  hoped  it  would  be  followed 
by  many  more  held  annually,  and  he  then  went  on  to  bring 
before  the  conference  the  various  questions  which  were  down 
for  discussion.  The  first  of  these  had  reference  tondes  relating 
to  electricity  in  ndnes.  Mr.  Meares  had  prepared  a  rough  draft 
ba.sed  on  the  British  Home  Office  rales,  and  intimated  that 
as  a  result  of  the  conference  and  his  consultation  with  the 
technical  advisers  of  the  Indian  Mining  Asstxiation,  he  hoped 
to  prepare  a  revi.sed  draft,  which,  after  it  had  been  put  into 
legal  shape,  would,  he  trusted,  meet  with  general  approval 
when  formally  published  for  criticism.  Mr.  Meares  then  turne<l 
to  the  Electricity  .\ct  and  the  rules  under  it.  He  referred  to 
the  early  legislation  concerning  electricity  in  England  and 
restrictions  thereby  impo.sed  upon  a  great  industry,  and  went 
on  to  express  his  belief  that  the  electrical  industiy  in  India 
had  not  been  .seriously  handicapi)ed  by  defects  iii  the  law. 
He  emphasised  the  fact  that  the  rules  in  force  under  the 
Indian  Act  could  be  relaxe<l  when  it  was  necessary,  and  added 
that  it  reiuaiiied  for  electrical  engineers  and  insjiectors  to  use 
the  power  of  relaxation  for  the  good  of  the  industry  while 
.siifeguarding  life  and  proj^erty.  A  matter  he  had  lately  to 
dJKcu.ss  was  that  of  the  so-called  compulsory  clauses  of  the 
Kle<'tricity  Act.  Outside  cai>ital  had  always  been  .shy  in  India, 
and  would  be  more  so  in  future,  while  the  secret  of' unlocking 
the  vast  supplies  of  indigenous  capital  had  only  to  a  small 
extent  been  solv<'<l  as  yet.  He  was  t<ild  that  one  of  the  chief 
cjiu.ses  of  that  .shyness,  so  far  as  electric  .supply  to  towns  was 
concerne<l  was  the  fear  of  the  si)ecification  in  licences  granted 
of  compulsory  works  in  streets  where  no  return  was  likely 
to  Ix}  sf.-cured.  On  this  jxiint  Mr.  Meares  declared,  "  If  coni- 
pulsory  areas  hinder  enterpris<\  then,  in  my  opinion,  compul- 
Hory  areas  should  be  s<'verely  limited  or  altogether  banished, 
and  I  believe  this  view  will  be  generally  accepted."  Mr. 
Meari-s  next  turned  to  questions  concerning  installation  work, 
and  on  this  subject  he  said  he  did  not  suppose  it  was  possible, 
or  even  desirable,  that  there  should  be  rigid  and  uniform 
HfieK-ification  for  electrical  wiring  all  over  India  and  Bunna. 
At  the  same  time,  he  said  it  might  a.ssist  contractors  who  had 
branches  all  over  India  if  the  conditions  to  which  they  ten- 
dere<l.  and  the  material  thev  had  tf)  supply,  were  more  or  less 
the  saiiie  everywhere.  "  Tliere  are  boundless  posflibilitien  in 
connention  with  electricity  in  India."  Mr.  Meares  .said  in  con- 
clusion, "and  a«  yetoidy  the  fringe  of  them  has  been  touched. 
We  can  do  n  great  de^d  of  go<id  or  hann  according  to  the  way 
in  wliich  we  tackle  problems  which  conu>  np  to  us." 
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Our  readers  are  already  familiar  with  the  main  methods 
by  which  German  industry  has  been  able  to  make  its 
abnormally  rapid  advance.  The  development  of  foreign 
trade  has  been  one  of  the  most  important  of  these 
methods.  Only  since  the  outbreak  of  war  has  it  become 
obvious  how  closely  cause  and  effect  were  interwoven  where 
Germany's  foreign  trade  was  concerned,  how  disinterested 
Teutons  suggested  developments  and  drew  up  plans,  again 
apparently  disinterestedly,  so  that  only  German  equipment 
met  the  specification,  how  the  necessary  capital  support 
was  always  forthcoming  at  the  psychological  moment,  and 
how  ultimately  the  whole  project  was  controlled  from 
Germany  for  the  main  or  entire  benefit  of  Germans. 

The  sinister  feature  of  this  policy  and  the  only  one  to 
which  objection  could  be  taken  was  the  secrecy  and  deceit 
with  which  the  German  control  was  obtained.  Had  the 
deal  been  fair  and  above  board,  it  might  have  succeeded  in 
most  cases  to  practically  the  same  degree,  and  no  one  could 
have  raised  any  objection,  for  there  is  nothing  wrong  in  a 
wealthy  syndicate  offering  money  for  development  schemes 
on  terms  favourable  to  firms  associated  with  it,  so  long  as 
the  person  accepting  these  terms  knows  their  nature.  If 
the  negotiation  amounts  simply  to  advancing  capital  or 
taking  up  concessions  with  no  definite  "  tying  "  to  certain 
markets  for  the  purchase  of  subsequent  supplies,  it  is  stOl 
less  open  to  objection  ;  but  tying  itself  cannot  be  objected 
to,  if  it  is  a  stated  or  obvious  consequence  of  the  original 
negotiation.  Getting  into  fresh  markets  by  this  means  is 
simply  good  business,  and  our  business  men  must  decide 
whether  it  is  a  method  for  us  to  adopt  more  extensively  in 
future  than  in  the  past.  With  the  conclusion  of  nominal 
peace  we  shall,  so  far  as  we  are  able  to  foresee,  merely 
exchange  one  form  of  war  for  another.  Our  present 
enemies  in  the  field  may  then  be  formidable  enemies  in 
trade.  Their  capital  will  be  gone— if,  indeed,  it  has  not 
already  vanished  despite  the  "  isolation  "  of  the  country — 
but  the  organisation  and  discipline  of  the  nation  will 
remain,  and  its  captains  will  make  herculean  efforts  to 
recover  the  lost  position. 

As  for  the  neutral  countries  of  the  world,  they  will  be 
very  keen  competitors.  They  have  become  possessed  of  no 
small  portion  of  the  Allies'  wealth— directly  by  supplying 
costly  war  materials  for  which  we  have  paid  and  (from  the 
purely  commercial  standpoint)  blown  into  thin  air,  and 
indirectly  by  taking  advantage  of  markets  from  which  we 
have  temporarily  withdrawn  capital  and  energy.  By  both 
these  means  the  neutral  nations,  chief  amongst  them  the 
States,  have  acquired  an  immense  advantage  which  the}  are 
entitled  to  use,  and  which  they  certainly  will  use  to  the  best 
of  their  organisation  and  ability. 

The  National  City  Bank  of  New  York  announces  the 
formation  of  a  £10,000,000  company  to  develop  foreign 
trade  with  the  States,  by  promoting  foreign  bans  and 
investment  schemes,  so  as  to  create  a  market  for  American 
capital  and  manufacture.    That  is  the  sort  of  thing  for 
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which  we  must  prepare.  We  cannot  complain  at  the 
arrangement  nor  would  it  be  of  any  use  to  do  so.  Such 
measures  are  legitimate,  but  for  our  own  well-being  thej 
must  be  met  by  equally  energetic  measures.  Cannot  we 
have  a  big  Empire  loan  or  investment  scheme  for  the  same 
purpose ':  The  financing  of  manufacturing  industries  has 
long  been  one  of  our  weak  places. 

The  new  venture  is  probably  the  most  ambitious  yet  made 
to  further  the  cDmmerce  of  the  States,  and  it  is  admittedly 
a  direct  outcome  of  benefits  derived  from  the  war.  The 
fields  in  which  it  is  proposed  to  operate  are  South  America 
and  Umsia—ziaiiirularl//  the  lafler.  We  are  not  alone 
in  realising  the  immense  potentialities  of  the  Russian 
Empire,  and  in  recognising  the  fact  that  outside  capital  will  be 
required  for  many  years  to  develop  those  potentialities,  whilst 
the  chief  benefits  in  supplying  machinery  and  equipment  will 
go  to  that  country  which  makes  the  development  possible. 
In  the  electrical  field  alone  the  requirements  of  Russia  for 
power  stations,  for  electric  traction,  for  industrial  power  and 
domestic  supply,  will  be  immense  in  the  immediate  future, 
and  the  prospects  are  equally  good  in  other  engineering  and 
in  general  industrial  fields.  Clearly  the  matter  is  a  national 
one — if  not  for  (xovernment  support,  then  for  organised 
private  support  on  a  national  scale.  Henceforth  we  can 
hardly  do  without  national  support  for  the  enterprise  of  our 
individual  manufacturers  ;  that  powerful  weapon  has  long 
been  used  by  our  chief  rivals. 


The    following    figures    show    the    Straits    Settlement 
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Robber. 


Rubber  prices  have  kept  up  very  well. 
though  there  has  been  a  certain  degree 
of  fluctuation,  which  resulted  in  a  rather  uncertain  tone 
amongst  consumers,  with  a  falling-off  in  the  amount  of 
new  business  being  placed.  The  firmness  of  the  market  at 
times  induced  actual  users  of  material  to  cover  themselves 
ahead  as  far  as  possible,  but,  as  the  purchasing  abated  in 
this  connection,  so  there  were  occasional  spells  when  the 
tendency  became  reactionary.  The  activity  of  hostile  sub- 
marines in  the  Mediterranean  has  had  a  sharp  effect  in 
raising  prices,  now  that  the  Huns  can  score  a  success  and 
have  managed  to  put  down  a  boat  with  a  large  consignment 
of  rubber  on  board.  After  all,  there  is  always  the  Cape 
route  home  if  the  worst  comes  to  the  worst,  but,  meantime, 
there  is  no  doubt  that  proper  steps  are  being  taken  to  rid  the 
Mediterranean  of  these  Hunnish  pirates  and  baby-killers. 
On  the  advaniing  prices,  America  bought  liberally,  for 
United  States  consumers  are  treated  by  their  Press  to  a 
diet  of  falsehood,  and  apparently  to  very  little  truth  ; 
the  United  States  Press  has  for  weeks  been  announcing  as 
facts  things  unknown,  and  not  believed  here  to  be  the  case. 
However,  the  fouling  of  our  own  nest  by  our  censors  seems 
to  be  part  of  the  game,  for  any  silly  falsehood  is  apparently 
permitted  to  go  over  the  cables  so  long  as  it  reflects 
unfavourably  upon  the  Allies,  while  any  statement  in  our 
favour  is  withheld.  So  much  for  American  news  and  the 
Censorship. 

The  pack  of  falsehoads  about  the  Suez  Canal,  sent 
to  New  York  by  permission  of  the  Censorship,  resulted 
in  an  advance  of  l)  cents  per  lb.  in  the  price  of  Ceylon 
plantation  rubber  to  ('.8  or  C.)  cents  per  lb.,  an  increase 
of  1 .')  per  cent.  This  was  described  as  "  an  unfortunate 
interruption  to  the  serenity  which  has  surrounded  the  big 
rubber  users  of  the  United  Suites  ever  since  they  made 
their  peace  with  the  British  Government  about  12  months 
ago,  and  agreed  to  keep  crude  rubber  from  falling  into 
German  hands."  There  is  a  fair-sized  stock  of  crude 
rubber  in  the  United  States  to-day,  but  if  there 
were  an  interruption  of  Far  Eastern  shipments  for 
much  beyond  a  month,  some  of  the  large  consumers 
might  find  themselves  in  difficulties.  .Vmerica,  if  hindered 
in  the  East  would,  of  course,  draw  heavily  on  I'ara 
rubber  from  ISray/il.  As  regards  the  Djtch  position,  it  is 
now  intimttel  by  the  Dutch  Oi'er83as  Trust  that  that 
body  will  ac;ept  no  further  consignments  of  rubber.  This 
is  a  distinct  point  gained  to  the  Allies,  for  there  is  not  the 
least  doubt  that  (icrmany  has  been  receivinir  »  lot  of 
robbsr  by  way  of  neutrals. 


1915. 


January 
February 
March  ... 
April  ... 
May  ... 
June  ... 
July  ... 
Aug:u8t... 

September 
October 


Total 9,44!i  15,023  i'7,594     „ 

These  figures  include  transhipments  of  rubber  from 
various  places  in  the  neighbourhood  of  the  Straits  Settle- 
ments, such  as  Borneo,  Java,  Sumatra,  and  the  non- 
Federated  Malay  States,  as  well  as  rubber  actually  exported 
from  the  Colony,  but  they  do  not  include  rubber  exports 
from  the  Federated  Malay  States. 


781 

1,181 

2,576  ton 

743 

1,703 

2,741     „ 

898 

1.2»5 

2,477     „ 

762 

1,548 

1,978     „ 

814 

1,309 

3,588     „ 

812 

1,480 

2,249     „ 

1,120 

1,584 

2,324     „ 

1,315 

1,325 

2,295     „ 

1,057 

1,602 

4,725     ., 

1,144 

2,006 

2,641     „ 

The   comparative   scarcity    and    high 
Electricity      p^iggg  ^f  p^^j  ^^j  ^j^g  comparative  dearth 
and  Coal       °^    labour,    in    the    face    of    the    large 
Supplies.        demands  for  both  on  the  part  of  indus- 
trial  establishments  which  are    engaged 
on  the  production  of  munitions  of  war,  are  having  a  far 
from    favourable  effect  in    certain    belligerent  countries, 
especially    in    those    whose    national    output   of    coal    is 
inadequate    to    meet    their    own    requirements,   and    the 
resources  of  the  gas  and  electricity  works  which  supply  light 
and  power   to   these  establishments  are  being  strained  to 
cope  with  the  situation.     In  France  the  first  call  on  the 
domestic  output  of  coal  is  made  by  the  military  authorities, 
the  railways,  the  iron  and  steel  works,  the  manufacturers  of 
war   material,  and  the  gas  and  electricity  works,  and   a 
similar  observation   may   be  said  to  apply   also  to  every 
country  at  war.     The  difficult  state  of  affairs  in  Italy, 
whose  out-turn  of  coal  is  totally  insignificant,  has  induced 
the    Association     of     Working    Electrical     Undertakings 
(Associazione    Esercenti    Imprese    Elettriche)   to  hold    a 
meeting    at    Milan,    under    the     presidency    of    Senator 
Esterle,    in     the     presence     of     the     representatives    of 
most  of  the  electricity   works,  including  the   Edison  Co. 
the  Conti  Co.,  the  Idroelettrica  Ligure,  the  Adriatica  Co.,  the 
municipal  councils  of    Milan  and  Turin,  &c.     The  object 
of  the   conference  was  not  so  much  to  discuss  the  question 
of   cjal   supply,  as  water  power  is  used  to  a  large  extent  in 
the  country,  as  to  afford  an  opportunity  for  an  interchange  of 
ideas  as  to  how  the  relations  between  suppliers   and  con- 
sumers  of    elec'jrical    energy    should   be  regulated    in   an 
equitable  manner    under  existing    circumstances.      It  was 
eventually     agreed    that   producers   should   arrange    local 
meetings  with  the  principal  easterners  in  every  important 
district  for  the  purpose  of  coming   to  special  agreements 
in    their     mutual    interests,     particularly    in    regard    to 
the    supreme     requirements     of    the    industries    at     the 
present    time.       As    will    be     remembered,   a    State  tax 
has    been    in    operation    for    some    years,  on    the    con- 
sumption of  electricity — at  least  for  heating  and  lighting 
purp3ses.     The    Association    has    sought    to    secure    the 
abolition  of  the  tiix  on  the  use  of  energy  for  heating,  but 
the  Ministry   of  Finance   points  out   that    the   tax    repre- 
sents the  law    of    the   country,   and   cannot   be   modified 
without  the  previous  approval  of  Parliament.     However,  to 
meet  the  case,  the  Minister  of  Finance  proposes  to  ask  the 
Ministerial  Council  to  issue  a  special  decree  for  an  experi- 
mental period  of  six  months,  exempting  consumption   for 
heating  from  the  tax,  whilst  on   their  part  producers  wil 
have  to  keep  special  accounts  of  the  energy  used  for  this 
service   as    compared    with    the    corresponding    period   a 
year  ago.     A  statement   to   this   effect  was  made  by  the 
President    to    the   Conference,    which,    naturally,   did   not 
entertain  any  great  expectations   of   a   large   extension  of 
the    application    of   electricity   to   heating    under   present 
conditions.     In  Italy  electric  heating  has  to  be  considered 
chiefly    as    providing    n     subslitutc     for    coal     at     the 
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moment,  but  the  reserve  manifested  by  the  Conference 
as  to  the  possibilities  of  much  development  in  the  near 
future  was  more  than  shared  a  fortnio;ht  previously  by  an 
Italian  engineer  who  contended,  rightly  or  wrongly,  that 
at  the  present  high  price  of  coal  in  Italy,  it  would  be 
cheaper  to  use  the  latter  than  electrical  energy  for  heating, 
even  if  the  tax  were  entirely  discontinued.  Imported  coal 
for  domestic  use  is  reaching  £4  per  ton  in  France,  owing 
chiefly  to  the  high  freight  rates  and  general  labour  conditions, 
but  the  cost  is  still  higher  in  Italy,  being  £4  Is.  7d.  per 
ton  on  rail  at  Genoa,  and  £4  1 28.  per  ton  at  Milan.  With 
these  facts  before  us,  it  is  difficult  to  believe  the  recent 
assertion  made  by  the  chairman  of  the  Zurich  Bank  for 
Electrical  Undertakings  who,  speaking  of  the  dearness  of 
coal  experienced  by  electricity  works  in  Spain,  Portugal, 
Italy,  and  Russia,  stated  that  the  price  paid  by  the  Italian 
Officine  Genovesi  was  30  per  cent,  more  than  a  year  ago. 
If  this  rate  were  correct  the  company  would  be  able  to 
congratulate  itself  upon  having  secured  coal  at  a  compara- 
tively low  price  under  existing  circumstances,  especially  as 
industrial  coal  cannot  be  put  on  rail  at  Italian  ports  at  a 
price  lower  than  that  of  coal  for  domestic  consumption. 


THE  LARGE  TURBINE  AND  SUPPLY 
PROBLEMS. 


That  the  possibilities  of  electric  light- 
'  *w  •"?*•  ijjg  ijayg  by  no  means  attained  their  limit 
with  the  tungsten  filament  is  well  exemplified  by  the 
remarkable  invention  which  is  described  elsewhere  in  this 
issue — an  enclosed  arc  lamp,  in  which  the  arc  is  struck 
between  tungsten  electrodes  in  an  atmosphere  of  nitrogen. 
The  description  was  contained  in  a  communication  to  the 
Institution  of  Electrical  Engineers  by  Messrs.  E.  A. 
Gimingham  and  S.  R.  Mullard,  and  the  whole  matter  is  of 
exceptional  interest,  for  several  reasons. 

In  the  first  place,  this  invention  was  not  arrived  at  by  a 
happy  thought,  a  fortuitous  train  of  circumstances,  or  a 
stroke  of  genius  ;  it  is  the  direct  result  of  a  research  insti- 
tuted by  the  Edison  &  Swan  United  Electric  Light  Co., 
Ltd.,  at  their  works  at  Ponders  End,  for  the  express  purpose 
of  developing  precisely  such  an  invention.  We  most 
cordially  welcome  this  demonstration  of  the  fact  that  some 
of  our  manufacturers  are  awake  to  the  supreme  importance 
of  scientific  research  conducted  on  systematic  lines  with  set 
purpose,  and  recognise  the  necessity  of  allocating  to  such  a 
research  a  competent  staff  and  adequate  equipment.  We 
trust  that  the  Edison  &  Swan  Co.  will  reap  the  fullest 
reward  for  this  admirable  example  of  successful  enterprise. 

In  the  second  place,  we  see  in  this  lamp  the  same  mate- 
rials as  are  used  in  the  half-watt  incandescent  lamp,  but 
used  in  a  fundamentally  different  way,  and  we  are  irresistibly 
reminded  of  the  clever  paper  on  "  Invention '"  that  was  read 
by  Mr.  Charles  Turnbull  before  the  Newcastle  Local  Section 
of  the  I.E.E.  some  years  ago,  in  which  the  author  pointed 
out  how  one  invention  might  lead  to  another  by  a  suitable 
metamorphosis. 

Thirdly,  the  method  of  striking  the  arc  in  this  lam{),  by 
ionising  the  gas  in  the  vicinity  of  the  electrodes,  involves 
once  more  the  principle  of  the  thermionic  current  which 
has  been  so  ably  applied  by  our  American  friends  in  the 
development  of  the  kenotron  rectifier  and  the  pliotron 
amplifier — building  on  the  foundation  laid  by  Mr.  T.  A. 
Edison,  Dr.  J.  A.  Fleming,  and  Mr.  0.  W.  Richardson — in 
the  great  research  laboratory  that  we  have  held  up  to  our 
readers  as  a  splendid  example. 

The  results  obtained  already  are  excellent,  and  will  exert 
a  material  influence  on  many  applications  of  the  electric 
light :  but  we  doubt  not  that  further  progress  will  be  made. 
A  research  is  actually  in  progress  in  the  United  States  in  the 
direction  of  utilising  an  arc  between  unconsnmed  tungsten 
electrodes,  in  an  atmosphere  containing  vaporised  salts, 
but  in  this  case  the  arc  is  several  inches  in  length.  It  is 
clear  that  this  new  field  of  investigation  possesses  vast 
possibilities. 


During  the  past  20  years  a  radical  change  has  occurred  in 
our  ideas  as  to  central  station  design  and  practice,  due  in 
great  patt  to  the  rapidly  changing  conditions  of  electricity 
supply.  We  have  been  passing  through  the  "  retail " 
stage,  but  are  now  rapidly  approaching  the  "  wholesale  " 
stage,  when  quantity  production  of  electricity  will  become 
an  essential  factor  to  success.  Some  measure  of  the  changed 
conditions  can  be  gathered  from  the  increase  in  consumers 
and  output  during  the  period  mentioned,  in  individual 
centres  where  conditions  are  favourable,  as,  for  instance,  in 
a  Scottish  (uty,  where  the  consumers  have  multiplied  by 
55  and  the  output  by  100,  although  no  traction  supply  is 
included  ;  or  a  Lancashire  city,  where  with  20  times  as 
many  consumers  as  in  '95,  the  output  is  125  times  as  great, 
including  traction  supply,  and  85  times,  excluding  the 
latter.  The  ratios  for  any  town  will  vary  according  to  the 
industrial  conditions  obtaining,  and  are,  no  doubt,  Lnoreased 
in  the  cases  mentioned,  by  the  absorption  of  adjoining 
supply  areas  during  the  period  referred  to.  The  position 
to-day  cannot  be  judged  without  some  idea  as  to  the  rate  of 
increase  in  output,  which  with  the  growing  appreciation  of, 
more  particularly,  electric  power  applications,  has  had  a 
marked  upward  tendency  in  recent  years,  where  favourable 
conditions  exist  for  development. 

There  is  another  feature  which  influences  rate  of  progress 
and  cannot  be  ignored  in  this  country.  Every  industrial 
emergency  resulting  in  interference  with  fuel  or  labour  has 
the  effect  of  increasing  the  rate  of  output  of  electricity, 
which  is  equivalent  to  an  admission  that  electricity  is  the 
cheapest  power  and  most  convenient  labour-saving  agency 
on  the  market.  The  position  is  then  that  just  as  the 
lower-pressure  direct-current  station  with  direct  retail  dis- 
tribution hao  given  place  to  the  medium-pressure  alternating 
station  with  a  combined  distribution,  partly  bulk  to  sub- 
stations and  partly  direct  to  the  consumer,  so  will  this  phase 
of  development  be  superseded  by  the  bulk  high-pressure 
generating  station,  designed  to  utilise  to  the  full  our  existing 
means  of  producing  cheap  electricity,  which  will,  in  fact,  be 
supplied  in  bulk  to  the  distribution  area. 

A  scheme  of  this  kind  would  necessarily  involve  the  use 
of  only  the  largest  turbine  and  boiler  units  available  under 
the  circumstances,  because  they  would, (relatively  to  the  out- 
put, be  the  cheapest  to  purchase  and  operate,  and  in  order 
to  realise  the  full  benefit  of  its  capacity,  it  would  probably 
require  us  to  fit  the  supply  area  to  the  station,  rather  than 
as  at  present  fit  the  station  to  the  parochial  needs  of  the 
area  ai  the  moment. 

There  is  nothing  novel  in  this  idea,  but,  unfortunately,  it 
is  not  appreciated  by  those  who  might  benefit  by  it ;  neither 
does  it  appear  to  be  appreciated  that  every  pound  spent  in 
perpetuating  any  but  the  largest  type  of  generating  plant, 
where  that  can  be  utilised,  is  actually  an  obstacle  to  the 
production  of  electricity  at  minimum  cost,  and  an  additional 
burden  on  the  consumer  on  whom  obviously  the  excess  cost 
must  fall.  In  this  connection  the  municipal  boundary  line 
has  much  to  answer  for  ;  as  a  barrier  to  co-operation  it 
probably  has  had  no  equal,  and  so  far  as  municipal  co- 
operation in  electricity  supply  is  concerned,  it  has  more 
frequently  proved  insurmountable. 

Curiously  enough,  our  electricity  suppliers,  municipal  and 
otherwise,  in  their  dealings  with  consumers,  are  the  most 
enthusiastic  exponents  of  the  principle  of  concentrating 
power  production  and  of  entrusting  to  experts  the  genera- 
tion of  power,  although  they  show  no  inclination  amongst 
themselves  to  practice  what  they  preach  to  their  consumers. 
Not  only  so,  but  extensions  to  individual  plants  are  too 
frequently  stopgaps,  introduced  solely  to  fill  the  pressing 
requirements  of  the  next  12  months.  In  a  time  of  stress 
like  the  present,  and  such  as  will  probably  exist  during  the 
next  few  years,  the  question  which  naturally  occurs  to  us 
is  whether  we  can  afford  to  prolong  our  present  methods  of 
electricity  supply — whether  circumstances,  such  as  the  need 
for  national  economy  in  expenditure  after  the  war  and  the 
paramount  necessity  of  introducing  into  our  industrial  life 
economy  in  time  and  labour,  in  which  electrical  methods 
play  such  an  important  part,  will  not  compel  us  in  the  near 
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future  to  sweep  away  all  artificial  barriers  to  economic 
progress  and  abandon  the  narrow-minded  methods  of  the 
past. 

It  is  admitted  that  the  miniature  supply  areas  of  this 
country  do  not  individually  ia  their  present  state  of  elec- 
trical development  give  scope  for  the  us:;  of  really  large 
turbines,  but  in  the  matter  of  the  generating  station  there 
appears  to  be  no  reason  why  joint  ownership  should  not  be 
adopted  in  many  cases,  and,  indeed,  favoured  by  that 
Government  department  which,  as  regards  municipal  expen- 
diture, is  supposed  to  safeguard  the  poor  ratepayer's  pockets. 
Such  a  course  would  undoubtedly  hurry  up  our  electrical 
development  at  a  time  when  it  is  most  needed. 


30,000-KW.    AND   :!5,O0n-KW.    SKTS   is   the   PlIILAUl'.Ll'HIA 

Electbio  Co.'s  Station. 


It  may  be  of  some  interest  in  this  connection  to  draw 
attention  to  the  progress  of  the  big  unit  station  in  America. 

The  bulk  supply  station  i?,  of  course,  no  new  thing  in  this 
country — on  paper,  at  least — but  the  only  really  big  unit 
plant  whicii  wc  can  count  on  as  likly  to  materialise  within 
the  next  few  years  is  the  Rarton  station  of  the  Manchester 
€orporation,  which  anthoriLy,  it  may  be  noted,  supplies  in 
several  districts  adjoining  the  city  boundary.  This  station  is 
planned  to  utilise  l.^),00()  Kw.and  l'.'),0(iO  kw.  turbine  units, 
but  before  the  latter  sized  units  arc  installed  il,  is  quite  possible 
that  the  .'■>0,OOO-K\v.  turbine,  U)  which  serious  cjusideration 
is  being  given  in  the  States,  will  have  l)Pcome  a  reality. 

At  the  present  time.  New  York  City  boasts  a  station  laid 
out  to  accommodate  eight  HO, ()(»0-kw.  turbine  sets  of  a  hybrid 
pattern,  each  machine  consisting  of  two  steam -elt'ctrical 
units,  for  traction  purposes,  while  turbines  of  similar  output 
are  used  in  Chicago  and  at  Philadelphia  in  the  new  Christian 


Street  station,  where,  in  addition  to  a  aO,(tOO-Kv\'.  unit,  a 
35,000-K\v.  turbine  plant,  the  largest  so  far  installed,  has 
recently  been  put  to  work.  Some  details  of  this  machine 
appeared  recently  in  the  h'/ecfrkal  World,  which  mentioned 
that  it  consisted  of  a  13-stage  Curtis  turbine  operating  on 
steam  at  L'15-lb.  pressure,  150'  F.  superheat,  and  exhausting 
into  a  50,000  sq.  ft.  central  flow  sui  face  condenser.  The 
generator  supplies  a  three-phase,  60-cycle  current  at  1 3,200 
volts,  and  is  coupled  direct  to  a  1 .50-KW.,  250-volt  exciter 
mounted  on  the  shaft.  The  whole  machine  measures 
()3  ft.  2  in.  in  length,  is  21  ft.  7  in.  wide,  and  15  ft.  10  in. 
high,  the  speed  being  1.200  r.p.m.,  while  as  to  steam  con- 
sumption, 11 -.s  lb.  per  KW.-hour  at  the  most  efficient  load, 
25,000  KW.,  and  12-5  lb.,  at  the  full  output  of  35,000  kw., 
are  guaranteed.  The  steam-raising  plant  of  the  nejv  station 
will  consist  of  20  60,000-lb.  boilers. 

We  illustrate  another  30,000-K\r.  Curtis  turbine  set  which 
has  recently  been  installed  in  the  Waterside  generating 
station  of  the  New  York  Edison  Co.,  bringing  the  capacity 
of  plant  installed  up  to  500,000  h.p.  This  machine  con- 
sists of  a  10-stage  high-pressure  steam  turbine  and  a 
two-stage  double  flow  low-pressure  turbine  coupled  to  a 
generator  on  the  same  shaft,  running  at  1,500  r.p.m. 
Steam  is  supplied  at  a  pressure  of  185  lb.  per  sq.  in.  and 
exhausted  into  a  50,000  sq.  ft.  surface  condenser. 

The  Westinghouse  Co.  is  supplying  the  Commonwealth 
Edison  Co.,  of  Chicago,  with  a  single  shaft  turbine  unit  of 
35,300  KW.  This  will  comprise  a  tandem- compound 
Parsons  type  turbine  coupled  to  a  three-phase  60-cycle 
12,000-volt  generator  rated  at  35,300  kw.  at  85  per  cent, 
power  factor,  with  a  direct-coupled  exciter.  The  turbine 
will  run  at  1,200  r.p.m.  on  steam  at  220  lb.  pressure  with 
200°  superheat,  and  will  exhaust  into  a  29-in.  vacuum. 
This  unit  will  measure  75  ft.  long  by  18  ft.  6  in.  wide  and 
2 1  ft.  high,  over  all. 

Single  turbine  units  of  20,000  kw.  are  also  used  in  the 
New  Y'ork,  Chicago,  Cleveland  and  Detroit  Central  Stations. 

At  the  New  Conners  Creek  station  of  the  Detroit 
Edison  Co.  the  first  50,000  kw.  section  of  which  is  now  in 
operation,  a  150,000-k.v.a.  plant  is  to  be  put  down  in  six 
25,000-K.v,A-  units,  and  will  be  supplied  with  steam  from 
boilers  of  exceptional  size,  each  of  23,054  sq.  ft.  heating 
surface.  Otily  two  such  boilers  will  be  used  for  each  turbine 
unit  and  no  provision  for  spare  plant,  as  usually  understood, 
is  made,  although  arrangements  have  been  made  for  three 
boilers  to  supply  two  turbines,  and  the  boilers  can  be  safely 
operated  at  more  than  170  per  cent,  of  their  ordinary 
steaming  rates.  The  steam  pressure  is  225  lb.  per  sq.  in., 
and  200°  F.  of  superheat  at  200  per  cent,  of  rating  is  pro- 
vided for.  What  are  usually  considered  unavoidable  heat 
losses  are  minimised  by  passing  the  air  from  the  engine 
room  through  a  pipe  gallery,  where  it  passes  over  the  steam 
pipes,  to  the  fan  equipment  of  the  boilers. 

Tne  Elerlriral  World,  referring  to  the  discussion  on 
economics  of  power-station  design  at  the  recent  San 
Francisco  Eugineering  Congress,  mentioned  that  Mr.  II.  H. 
Barnes,  jun.,  intimated  that  boiler  pressures  much  higher 
than  250  lb.  would  be  found  feasible  and  economical ;  a 
pressure  as  high  as  1,000  lb.  was  suggested  ai  a  possibility 
for  turbo-generators  of  10,000  K\v.  to  50,000  kw. 

The  opinion  of  Mr.  C.  W.  Clarke  is  given  that  100  lb. 
per  sq.  in.  boiler  pressures  are  feasible,  and  that  high-steam 
pressure  rather  than  very  high  superheat  is  to  be  preferred  and 
would  mark  a  decided  gain  in  turbine  efficiency.  Steam 
pressures  of  500  to  GOO  lb.  per  Eq.  in.  could  be  looked  for 
in  due  course,  and  would  represent  a  gain  of  about  !•  per 
cent,  in  turbine  efficiency. 

Mr.  P.  M.  Lincoln  considered  that  tlie  capacity  of  the 
future  unit  would  be  fixed  by  the  demand  for  such  units 
rather  than  by  any  inability  to  produce  them,  and  Prof. 
Miller  remarked  that  a  noticeable  saving  in  labour  would 
occur  with  the  largest  size  turbines,  and  that  as  their 
efficiency  could  be  luit  slightly  improved  with  existing 
steam  pressui-es  and  superheats,  higher  steam  pressures 
would  be  introduced,  marking  a  new  de]iarture  in  power 
plant  practice  and  raising  the  efficiency  on  the  Hankine 
cycle  considerably  above  the  present  maximum  of  about 
73  per  cent. 

Mr.  11.  (3.  Stott  said  that  the  30,000-k\v.  steam  turbine 
had  surpassed  the  gas  engine  in  thermal  eflicienoy,  reaching 
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26  to  28  per  cent.,  which  was  only  surpassed  by  the  Diesel 
oil  engine ;  the  floor  space  occupied  by  the  horiz  )ntal 
steam-turbine  generator  was  only  ,',,  to  i'-  Ei|.  ft.  per  KW. 
It  may  be  added  that  opinions  on  the  operation  of  such  large 
turbine  units  do  not  appear  to  anticipate  any  difficulties. 

As  regards  increased  boiler  pressures,  the  Public  Service 
Co.  of  Northern  Illinois  is  installing  a  lO.oOO  k\v.  turbine 
unit  which  will  run  on  steam  at  ;'.0(>  lb.  pressure  and  200 
superheat.     The  Babcock   boilers  supjjlying  steam  to  this 
machine  are  constructed  for  a  pressure  of  :;.'iO  lb.  per  sq.  in. 

It  is  interesting  to  note  that  in  this  country  so  far  as  the 
feeling  has  been  indicated  at  all,  it  appears  to  point  in  the 
direction  of  very  high  superheat  for  future  turbine  practice — 
as,  for  instance,  in  the  Ferranti  steam  gas  tubine.  It  is 
also  almost  certain  that  the  development  of  large  unit  bulk 
supply  generating  plants  would  be  accompanied  by 
sufficiently  favourable  load  conditions  as  to  render  the 
adoption  of  gas  firing  and  by-product  recovery  an  attractive 
proposition,  the  increasing  price  of  coal  being  a  probable 
contributing  factor.  * 

The  fact  that  these  ultra-developments  are  problematical 
at  the  present  time  does  not  detract  from  the  economic 


readers  in  this  connection  that  the  Sectional  Elec- 
trical Committee  of  the  E.S.C.  is  also  the  British 
-National  Committee  of  tlie  I.E.C.  Perhaps  the  most 
important  section  of  the  report  is  that  which  deals 
with  the  limiting  temperatures  for  insulating  mate- 
rials, a  subject  which  has  given  rise  to  much  con- 
trovTrs}'  in  the  deliberations  of  the  I.E.C;  the 
crucial  point  was  the  temperature  to  be  adopted  as 
a  standard  for  the  cooling  air,  it  being  held  that  the 
;(w.i-;;»(//«  -temperature  to  which  the  cooling  air  might 
he  expected  to  rise,  should  be  taken.  Obviously, 
unless  this  were  done,  it  would  be  impossible  to 
specify  the  permissible  temperature  rise  in  such  a 
wav  that  the  maximum  limit  permissible  for  the  total 
temperature  should  never  be  exceeded.  It  was 
abundantly  proved  that  the  cooling  air  even  in  tem- 
perate climates  often  attained  a  temperature  of 
40' C.  and  this  was  the  value  advocated  by  the 
British  and  .American  Committees,  but  the  Germans 
stood  out  for  a  lower  value,  being  clearly  averse  to 
lowering  the  rating  of  their  machines  to  the  value 
assigned  to  it  by  other  nations.     The  importance  of 
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necessity  of  adopting  the  most  advanced  methods  of  elec- 
tricity supply  available. 

We  must  get  away  from  the  "  municipal  area "  idea, 
remembering  that  the  intensive  development  of  one  town 
far  ahead  of  its  neighbours,  will  result  in  far  less  advantage 
to  the  inhabitants,  than  the  general  development  of  the 
whole  country  ;  the  former  would  have  an  infinitesimal 
effect  on  the  price  of  apparatus  as  compared  with  enormous 
sales  resulting  from  the  latter. 


THE     BRITISH     STANDARDISATION     RULES 
FOR     ELECTRICAL     MACHINERY. 


We  have  already  briefly  announced  the  issue  of 
Report  No.  72  of  the  Engineering  Standards  Com- 
mittee, which  deals  with  "  Electrical  Machinery  (ex- 
cluding motors  for  traction  purposes),"  and  super- 
sedes the  Interim  Report  of  1904.  The  new  Rules 
are  extremely  interesting,  and  undoubtedly  consti- 
tute the  fruits  of  a  vast  amount  of  work,  not  only 
on  the  part  of  the  very  representative  sub-committee 
which  drew  them  up,  but  also  of  the  International 
Electrotechnical  Commission.     We  mav  remind  our 


universal  agreement  on  this  point  was  very  great 
from  a  commercial  point  of  view,  as  any  nation  which 
rated  its  machines  by  a  low«r  standard  would  of 
course  secure  an  unfair  advantage  over  its  rivals,  to 
the  prejudice  of  the  purchaser. 

It  is  stated  that  the  rules  have  been  based  on  the 
limiting  temperatures  for  insulating  materials  agreed 
to  at  the  last  Plenary  Meeting  of  the  I.E.C.  held  in 
Berlin  in  1913,  and  that  considerable  advantage  has 
•accrued  from  the  co-operation  of  the  American 
Standards  Committee  in  this  work,  a  conference  m 
London  in  March  last  being  attended  by  Mr.  H.  M. 
Hobart  and  Mr.  C.  E.  Skinner  as  the  official  repre- 
sentatives of  the  American  Institute  of  Electrical 
Engineers.  The  Canadian  National  Committee  of 
the  I.E.C.  was  also  ofificially  represented  at  the  con- 
ference. 

The  Interim  Report  of  1904  cannot  be  said  to  have 
commanded  the  approval  and  acceptance  of  the  elec- 
trical industry  in  this  country%  and  with  a  view  to 
arriving  at  a  working  arrangement,  pending  the 
issue  of  the  present  report,  the  British  Electrical 
and  Allied  Manufacturers'  Association  drew  up  a 
provisional  code  of  standards,  the  first  part  of  which 
was  published  in  our  issue  of  May  23rd,  191 3;  a 
supplement  appeared  in  our  issue  of  May  21st,  1915. 
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ln  tsMiiny  the  latter,  the  B.E.A.M.A.  stated  that, 
owing  to  tlie  approaching  completion  of  the  Engi- 
neering Standards  Committee's  Report,  the  original 
rules  were  reissued  without  alteration — otherwise 
certain  changes  would  have  been  made;  this  state- 
ment, and  the  fact  that  the  B.E.A.M.A.  is  repre- 
sented on  the  sub-committee  responsible  for  the  new 
rules,  lead  us  to  infer  that  the  Association  will  adopt 
the  latter,  at  any  rate  so  far  as  they  cover  common 
ground — for  the  Association  code  also  deals  with 
matters  which  are  not  touched  upon  in  the  present 
report. 

The  following-  is  a  brief  summary  of  the  more 
important  features  of  the  rules;  the  latter,  of  course, 
cannot  be  re-published  in  our  pages  in  full.  In  a 
later  issue  we  shall  compare  some  of  the  provisions 
of  the  new  code  with  those  of  its  forerunners. 

The  first  section  is  devoted  to  definitions,  and  is 
followed  by  standards  of  frequency,  phase,  and  wave 
form  for  A.C.  machines;  these  are  commendably 
few,  and  call  for  a  50-cycle,  three-phase,  sine-wave 
standard  generator.  It  is  interestmg  to  note  that  two- 
phase  machines  are  explicitly  banned.  We  then 
meet  with  definitions  of  eight  types  of  generators 
and  motors — ^open,  protected,  semi-enclosed,  totally- 
enclosed,  pipe-ventilated,  forced-draught,  drip-proof, 
and  fiame-proof — this  section  being,  in  fact,  a 
glossary. 

The  standard  for  continuous  rating  is  defined 
as  the  output  at  which  a  machine  can  work 
for  an  unlimited  period  and  comply  with  these 
rules.  This  rating  includes  the  equivalent  of  the 
overload  that  is  commonly  specified.  For  in- 
termittent service  two  standards  for  short-time 
rating  are  provided — one  hour,  and  half  hour. 
Variable-speed  machines  are  to  have  a  definite 
rating  for  each  of  the  limiting  speeds.  The  maxi- 
mum cooling  air  temperature  to  which  the  rules 
apply  is  40' C,  andthis  has  been  used  in  fixing  the 
limits  of  temperature  that  may  be  attained,  which 
are  all  included  between  90°  and  115°  C;  the  limits 
depend  upon  the  materials  employed  for  insulating 
the  windings,  being  for  rotating  armatures  with 
commutators  90°  C.  when  the  insulation  is  effected 
with  impregnated  cotton,  paper  and  similar  mate- 
rials, and  enamelled  wire,  and  110°  when  asbestos, 
mica,  etc.,  is  employed.  Field  magnet  coils,  a.c. 
windings  in  slots,  and  transformer  windings,  are 
allowed  an  extra  five  degrees.  Commutators,  slip- 
rings,  and  transformer  oil  are  limited  to  90°  C.  For 
cotton,  etc.,  when  neither  impregnated  nor  immersed 
in  oil,  the  temperature  limit  is  placed  10°  C.  lower. 

The  duration  of  the  temperature  test  nin  is  of 
some  importance,  especially  in  the  case  of  large 
machines,  and  the  new  standards  of  procedure  are 
here  very  helpful;  they  permit  the  time  required  to 
attain  the  final  temperature  to  be  shortened  by  run- 
ning the  machine  on  overload  at  first,  the  load  being 
afterwards  reduced  to  rated  conditions  and  kept 
constant  long  enough  to  make  sure  that  the  tem- 
perature of  the  machine  would  not  exceed  the 
standard  if  the  test  were  prolonged  until  a  steady 
final  temperature  had  been  reached. 

The  temperature  recorded  is  to  be  the  highest 
observable;  when  it  is  found  that  the  temperature 
of  a  part  goes  on  increasing  after  stopping  the 
machine,  the  highest  value  is  to  be  taken,  and  if  the 
temperature  on  the  other  hand  is  falling,  corrections 
are  to  be  applied.  Provision  is  made  for  the  tiem- 
jjcrature  lest  of  a  machine  for  intemiiltenl  service  to 
conunencc  when  the  highest  of  the  observable  tem- 
peratures of  the  windings  is  the  same  as  that  of  the 
cooling  air;  this  is  obviously  necessary,  but  the 
utility  of  a  similar  proviso  in  the  case  of  a  machine 
for  continuous  service  is  not  easily  seen,  as  it  is 
expressly  jirovided  that  the  latter  may  be  lun  at'  an 
excess  load  if  desired,  to  reduce  the  peiiod  of  test. 
The  hif^hcst  observable  temperature  is  to  be  taken, 
no  matter  whether  it  be  obtained  by  resistance 
mcasiu'cnicnt    f>i'  bv  the  usp  of   a  thcriuometer ;  no 


doubt  is  left,  however,  as  to  which  method  is  re- 
garded by  the  Connuittee  as  the  more  reliable,  as 
the  resistance  method  is  definitely  prescribed  for  all 
field  coils  except  those  of  very  low  resistance  (series 
windings),  and  for  other  windings  when  practicable; 
in  certain  cases  the  thermometer  may  be  used  alone, 
although  the  resistance  method  is  practicable,  but  in 
such  cases  the  temperature  limit  is  placed  5°  C.  lower. 
A  notable  innovation  is  the  employment  of  tempera- 
ture detectors — thermocouples  or  resistance  thermo- 
meters— which  are  to  be  embedded  in  the  windings 
of  machines  over  3,000  Kw.  and  3,300  volts,  if  speci- 
fied in  tlie  first  instance.  When  these  detectors  are 
embedded  between  two  coils  in  one  slot,  an  extra 
allowance  of  5°C.  over  the  standard  limits  is  made, 
whereas  if  the  detectors  are  between  the  insulated 
coil  and  the  iron  core,  the  par  values  must  be  taken 
for  the  limits.  If,  however,  the  rated  pressure  of 
the  machine  exceeds  5,000  volts,  the  permissible 
limits  ate  reduced  by  1°  C.  for  each  thousand  over 
five,  evidently  to  allow  for  the  increased  thickness 
of  the  insulating  material.  The  temperature  co- 
efficient of  the  change  of  resistance  of  copper  is 
neatly  defined  by  the  formula  1 7(234.5 -f? J  where 
/(I  is  the  initial  Cent,  temperature  of  the  winding; 
the  sequence  of  the  figures  makes  them  easy  to 
remember. 

Entirely  new  mechanical  tests  are  prescribed;  any 
machine  must  be  capable  of  withstanding  for  15 
seconds  a  load  in  amperes  100  per  cent,  in  excess  of 
its  standard  rating,  at  rated  voltage — for  30  seconds 
in  the  case  of  a  motor  for  intermittent  service — and 
an  induction  motor  must  not  be  stalled  by  a  torque 
less  than  75  per  cent,  above  normal  rating.  Motors 
with  short-time  rating,  other  than  the  squirrel-cage 
induction  type,  must  be  able  to  exert  a  starting 
torque  100  per  cent,  in  excess  of  the  normal  full  load. 

I'Uder  tlie  heading"  ''  Commutation  Tests  "  it  is 
specified  that  a  D.c.  machine  with  fixed  brushes  shall 
work  "  practicallv  sparklessly  "  from  no  load  to  the 
rated  load;  we  appreciate  the  difficulty  of  defining  the 
permissible  degree  of  sparking,  but  it  will  be  seen 
that  the  difficulty  has  not  been  overcome,  and  com-' 
pliance  with  the  rule  remains  a  matter  of  opinion. 

High-pressure  tests  are  to  be  applied  for  one 
minute  between  copper  and  iron,  and  range  from 
twice  rated  pressure  plus  500  volts  (r.m.s.)  for  vei;y 
small  machines  to  twice  rated  pressure  plus  5,000 
volts  for  those  of  the  largest  size  and  pressures  over 
5,000  volts.  Rotating  field  windings,  however,  are 
subjected  to  a  test  pressure  ten  times  the  rated  pres- 
sure. Current  and  pressure  transformers  are  to  be 
tested  at  the  rather  curious  value  of  2J  times  the 
rated  pressure  +  2,000  volts.  Various  other  pressure 
tests  are  specified  for  particular  cases,  and  the  de- 
sirable insulation  resistance  in  megohms  is  indicated 
h\-  the  fornuila 

]\ated  pressure  in  voJts 
1,000  4-  Rated  output  in  k.v.a. 
with  a  minimum  of  one  megohm;  but  strict  com- 
pliance with  the  formula  is  not  insisted  on,  and  it  is 
pointed  out  that  insulation  resistance  higher  than 
the  value  indicated  should  not  be  asked  for,  as  the 
insulating  material  may  be  damaged  by  the  severe 
iiaking  to  which  it  may  have  to  be  subjected.  The 
test  is  made  with  a  pressure  of  about  500  volts,  con- 
tinuous. 

Information  to  be  given  on  the  rating  plate  is 
specified  in  great  detail,  there  being  six  cases  to  pro- 
vide for;  an  interesting  innovation  is  the  requirement 
that  on  transformers  the  rating  plate  shall  carry  a 
vector  diagram  showing  the  phase  relations  in  a 
three-phase  transformer,  and  a  connection  diagram 
showing  the  relation  of  the  various  terminals  to  the 
windings.  This  is  a  very  practical  and  useful  stipula- 
tion, aiul  will  prevent  many  mishaps.  The  terminal 
marking  is  a  necessary  complement  to  the  diagrams, 
and  is  intended  to  indicate  at)  once  the  (relative"!  pres- 
sure and  polarity  of  the  primary  and  secondary  wind- 
ings. 
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The  last  section  deals  fully  with  the  information 
to  be  given  with  the  inquiry  and  when  ordering 
machines. 

The  list  of  standard  pressures  for  electrical 
machinery,  which  formed  a  prominent  feature  of  the 
report  of  1904,  is  here  relegated  to  an  appendix, 
\'  liich  refers  to  them  as  the  pressures  in  use  on 
stems  already  in  operation,  and  to  which,  there- 
;e.  manufacturers  have  conformed;  but  it  is  stated 
;  .at  the  question  of  standard  pressures  for  new 
■i  svstems  is  under  consideration.  Another  appendix 
relates  to  the  highest  internal  temperattires  attained 
and  their  relation  to  the  maximum  temperatures  to 
which  various  classes  of  insulj<ting  materials  may  be 
subjected,  these  being  in  the  case  of  impregnated 
cotton,  silk,  paper,  etc.,  105°  C;  in  the  case  of 
mica,  asbestos,  etc.-,  125°  C;  and  in  the  case  of 
cotton,  etc.,  not  impregnated,  95°  C.  Enameljed  wire 
is  at  present  classed  with  impregnated  cotton  for 
want  of  reliable  data  as  to  its  endurance,  and  the 
limits  for  refractor}-  materials  such  as  pure  mica, 
porcelain  and  quartz  are  not  yet  determined.  It  is 
interesting,  however,  to  note  that  the  ability  of  mica 
and  asbestos  to  withstand  a  temperature  of  150°  C.  or 
more  is  recognised,  though  it  is  not  considered 
advisable  in  the  light  of  present  knowledge  to  exceed 
IJ5' C.  In  this  connection  we  may  mention  that  at 
V  a  recent  meeting  of  the  American  Institute  oi  Elec- 
trical Engineers  it  was  stated  that  some  of  the 
_ -^nerators  at  Niagara  Falls  which  were   built  with 

i!ca  insulation  have  been  running  for  20  years  at  ^ 
temperatures  up  to  285°  C.  without  injury,  and  some  ' 
of  the  speakers  advocated  the  acceptance  of  higher 
temperature  rises  for  mica  insulation  than  the 
A.I.E.E.  rules  allow.  The  machines  referred  to  were 
wound  with  rigid  bars,  and  it  was  pointed  out  that 
with  modern  high  voltages  and  wire-wound  coils  it 
was  difficult  to  insulate  with  mica,  owing  to  the  flexi- 
bility of  the  conductors.  There  was  a  decided  con- 
sensus of  opinion  in  favour  of  allowing  a  maximmn 
temperature  of  150°  C.  for  mica  and  asbestos,  but 
-■■n  more. 

(To  be  continued.) 


A     NEW     HIQH-EFFICIENCY     INCANDESCENT 
LAMP. 


B\  E.  .\.  GIMINGHAM,  M.I.E.E.,  .4nd  S.  R.  MULLARD, 
A.M.I.E.E. 


produced  sufficient  heat  to  cauec  the  expansion  strip  b  t<> 
warp,  thus  separating  the  electrodes  e,  e,  and  striking  an  arc 
bctwi-en  them.  The  temperature  of  the  heating  coil  then 
dropped  to  a  very  dull-re<l  heat  due  to  the  added  resistance 
of  the  arc  itself.  The  heat  from  the  arc  was  more  than  suffi- 
cient to  keep  the  expansion  strip  hard  against  the  stop  v, 
and  thus  to  maintain  the  requisite  length  of  arc  gap. 

The  arc  burneil  steadily  and  the  electrodes  emitted  an 
intense  white  light.  The  lamp  had,  however,  many  dis- 
advantages, the  most  important  being  the  tendency  of  the 
electrodes  to  stick  together,  with  the  result  that  the  expan- 
sion strip  failed  to  separate  them  slowly.  Again,  a  consider- 
able amount  of  sputtering  took  place  when  the  electrodes 
separated,  which,  in  consequence,  shortened  the  life  of  the 
lamp.  However,  in  the  course  of  development,  principally 
by  altering  the  shape  and  size  of  the  electrodes,  a  lamp  was 
evolved  from  which  a  life  of  over  100  hours  was  obtained. 
Other  attempts  to  overcome  the  sticking  of  the  electrodes 
included  altering  the  physical  state  of  one  electrode,  also  the 
use  of  a  short-circuiting  piece  placed  between  them,  which 
on  the  current  passing  was  removed.  Tliese  and  other  devices 
did  not  entirely  overcome  the  troubles  of  sticking  and 
.sputtering. 

The  whole  problem  w^as  then  tackled  from  another  direc- 
tion. It  was  assumed,  from  the  results  so  far  obtained,  that 
if  the  difficulties  of  striking  could  be  overcome   there  were 


{Abstract  of  Communication  to  the  Journal  of  the  INSTITUTION 

OF  Electrical  Engineers.) 
I-N  iyi3,  experiments  were  started  in  the  lamp  research 
lab'jratory  of  the  Edison  &  Swan  United  Electric  Light  Co. 
at  their,  Ponders  End  works,  with  the  object  of  making  a 
Iriuili  having  the  usual  characteristics  of  the  ordinai-y  incan- 
:.s<.-.'ut  lamp,  that  is  to  say  as  regards  the  shape  and  size  of 
■lib.  stem,  and  cap,  but  having  as  the  source  of  light  an  arq 
having  electrodes  of  tungsten  or  other  suitable  refractory 
coiiTluctor  burning  in  an  inert  gas  such  as  nitrogen  or  argon. 
Th.-  present  paper  describes  the  results  of  this  work. 

Tile  first  lamps  constructed  were  made  with  the  electrodes 
in  Lontact,  one  of  the  electrodes  being  connected  to  an  expan- 
oi'.n  <trip  constructed  of  a  strip  of  molybdenum,  to  one  side 
•  ■(  '.\  hich  was  welded  a  thin  strip  of  copper  or  other  suitable 
material  having  about  the  same  coefficient  of  expansion.  A 
-pir.il  tilament  of  tungsten  or  molybdenum  was  mounted  close 
t-j  the  strip  and  wired  in  series  with  the  arc  circuit.  To  pre- 
vent the  strip  moving  too  far  and  the  arc  breaking,  a  thick 
Wirt-  was  sealed  into  the  glass  support;  this  wire  acted  as  a 
lit^ip  and  maintained  the  correct  length  of  arc  gap. 

For  alternating-current  lamps  the  electrodes  were  con- 
atiiieted  of  fused  tungsten  and  were  of  equal  size. 

For  use  with  continuous  curreftt,  in  one  form  of  lamp  the 
lK.)sitive  electrode  was  constructe<l  of  a  globule  of  fused  tung- 
sten, while  the  negative  electrode  consisted  of  a  number  of 
tuu^'sten  wires  or  filaments  mounted  in  the  form  of  a  brush. 
The  whole  of  the  parts  were  assembled  as  shown  in  fig.  1, 
and  sealed  in  an  ordinary  incandescent  lamp  bulb,  which, 
att^r  being  thoroughly  exhausted  of  air,  was  filled  with  nitro- 
i;.-n  at  apressureof  approximately  two-thirds  of  an  atmosphere. 
Wlien  connected  to  a  continuous-current  circuit  through  a 
T^uitalile  resistance  the  current   passing    through    the    coil    A 


Fig.  1. 


Fig.  2. 


possibilities  of  obtaining  a  satisfactory  source  of  light,  the 
whole  of  the  light  emanating  from  a  source  of  very  small 
dimensions. 

It  is  well  known  from  the  experiments  of  Sir  J.  J.  Thomson, 
Dr.  Fleming,  and  others,  that  the  filament  in  an  incandescent 
lamp  gives  off  a  strong  negative  discharge,  and  if  an  addi- 
tional electrode  sealed  adjacent  to  the  filament  be  charged  to 
a  positive  potential,  a  cuiTent  passes  between  the  filament 
and  this  electrode.  This  principle  was  applied  to  overcome 
the  difficulties  encountered  in  making  an  arc  incandescent 
lamp. 

The  first  attempts  on  these  lines  were  made  with  a  lamp 
suitable  for  an  alternating-cun-ent  circuit.  This  lamp  con- 
sisted of  two  small  globules  of  tungsten  fixed  at  a  definite  dis- 
tance apart.  As  a  means  of  breaking  down  the  resistance 
of  the  gas  within  the  arc  gap,  a  filament  was  mounted  adja- 
cent to  the  electrode;  this  tilament,  when  made  to  glow 
brightly  for  a  few  seconds,  acted  as  an  ionising  agent  and 
made  the  ai'c  gap  conducting. 

As  used  in  the  lamp,  this  ionising  circuit  was  connected  in 
parallel  with  the  arc  cii-cuit  through  an  auxiliary  single-pole 
switch  and  suitable  resistance.  On  stai-ting,  the  ionising 
circuit  was  completed  for  a  few  seconds  and  then  broken  by 
means  of  the  switch.  This  resulted  in  an  arc  being  momen- 
tarily struck  between  one  of  the  electrodes  and  the  filament, 
this  being  followed  by  an  arc  between  both  electrodes,  the 
filament  which  acted  as  the  ioniser  being  now  entirely  out 
of  the  circuit. 

This  lamp  showed  great  improvement  as  regards  both 
facility  in  striking   and  hfe. 

Efforts  were  then  directed  to  make  a  lamp  for  continuous- 
cuiTent  circuits.  At  the  start,  the  construction  of  this  lamp 
was  similar  to  that  used  for  alternating  current,  with  the 
exception  that  the  negative  electrode  was  smaller.  To  start 
the  lamp  the  filament  acting  as  the  ioniser  was  brought  to 
high  incandescence  and  then  cutout  by  means  of  a  switch  in 
the  positive  lead.  Difficulties  were  experienced  in  inducing  the 
arc  to  leave  the  tungsten-filament  ioniser  and  pass  to  the 
negative  electrode.  This  trouble  was  due  to  the  difficulty  of 
bringing  the  negative  electrode  to  a  temperature  high  enough 
to  form  an  arc.  In  the  altei-nating-current  arc  the  electrode 
which  momentarily  formed  the  arc  with  the  ioniser  helped  to 
form  the  arc  proper,  but  with  the  continuous-current  lamp 
the  arc  persisted  in  passing  between  the  positive  electrode 
and  the  ioniser. 
Later  on,   negative  electrodes  were  made,  to  which  in   the 
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niajonty  of  liimps  the  arc  would  strike,  but  it  was  felt  neces- 
jjaiv  to  jiiovide  thoroughly  for  the  protection  of  the  ioniser. 
I  his  wa.s  desirable,  inasmuch  as  the  prolonged  action  of  the 
arc  tended  to  daMiagc  the  ioniser,  which  after  a  time  added 
t<i  the  ditticulty  of  striking. 

To  tiy  and  obtain  an  ioniser  which  had  a  longer  life  than 
the  previously  used  tungsten  iilamerit  and  which  retained  its 
activity  throughout  the  life  of  the  lamp,  a  studv  was  made 
of  the  action  of  other  materials  than  tungsten  for  use  as  an 
ioniser.  It  is  well  known  that  several  rofractorv  oxides 
possess  to  a  vei-y  high  degree  the  property  of  emitting  elec- 
trons; experiments  were  therefore  made  with  mixtures  and 
tonibinatione  of  tungsten  with  zirconia,  vttria,  thoria,  and 
other  oxides  of  the  refiactoiy  class. 

.'\s  a  result  of  continued  experiments,  a  satisfactoiy  lilaiuent 
giving  ixjwerful  ionisation  properties  was  evolved,  it  being 
found  that  if  the  filaments  were  carefullv  made  they  were 
not  destroyed  by  the  action  of  the  arc  and  that  thev"  lasted 
considerably  longer  than  a  tilaiiient  of  pure  tungsten,  this 
l)eing  no  doubt  due  to  the  difference  in  the  phvsical  state 
of  the  two  filaments.  However,  difficulties  still  remained  in 
the  inatt-er  of  restarting.  The  action  of  the  arc  after  a  time 
naturally  destroyetl  the  ionising  properties  of  the  filament, 
and  in  some  cases  difficulty  was  exjierienced  in  restriking 
after  200  hours'  bm-ning.  This  deterioration  of  the  ionising 
properties  of  the  filament  was  only  local,  being  merely  around 
a  short  length  directly  opposite  the  anode. 

To  overcome  this  objection,  a  short  length  of  expansion 
strip  similar  to  that  used  in  fig.  1  was  linked  between  the 
anode  and  its  stem  lead.  A  lamp  con.structed  in  this  manner 
is  connected  as  shown  in  fig.  •2,_ which  illustrates  a  lamp  suii^ 
able  for  a  continuous-cuiTent  circuit.  Three  leads  are  neces- 
sary through  the  lamp  stem:  on  one  i.s  moiiiifed  the  electrode 
E.  while  the  other  two  hold  the  filament,  acting  as  an  ioniser, 
B  b'.  The  positive  main  lead  is  divided  into  two  circuits,  one 
of  which,  A,  passes  through  a  resistance  and  the  contacts  on 
the  electromagnetic  switch  c  to  one  pole  of  the  ioniser  B,  the 
other  being  taken  through  a  resistance  and  the  coil  on'  the 
electromagnetic  switch  to  the  positive  electrode  of  the  arc 
circuit  E.  Tlie  negative  main  lead  is  connected  to  the  remain- 
ing ioniser  lead  b'. 

In  operation,  the  cun-ent  first  pa.sses  through  the  ioniser 
circuit,  causing  the  filament  to  incandesce  at  a  temperature 
sufficient  to  ionise  the  gas  between  it  and  the  positive  elec- 


;. 

\ 

\ 

Oi. 

.? 

\ 

^ 

..^ 

UU 

^UOllO 

S 

\ 

< 

\ 

0, 

l»oJ 

1 

"" 

■— ■ 

^ 

^ 

^ 

uo 

i  i"" 

■B 

/ 

"^^ 

rs 

Uj 

^ 

<t 

y 

■aa 

turn 

S  V  TO 

1 

^ 

y 

1 

UJ 

^ 

OJ. 

Fig.  3. 


Fig.  4. 


trode.  M  first  a  small  current  (lows  in  the  arc  circuit  this 
current  rapidly  increasing  until  the  cut-out  is  operated.    This 

■reaks  the  ioniser  circuit  and  the  arc  is  "struck."  the  striking 
l)eing  assisted  by  the  removal  of  the  ioniser  circuit,  which 
ol  course,  shunted  the  arc  circuit.  The  heat  rising  from  the 
arc  causes  the  expunsion  strip  v  to  warp,  and  this  moves  the 
arc  to  another  position  on  the  ioniser. 

On  switching   olT  the  curient  the  electrode  returns  to   its 
original   position,   having   left,  the  inactive  part  and  coming 

<-  lest  opposite   the   still  active  jiortion  of   the  ioniser.     By 

lif:.%v!tho:t*d[ffiX.""'     '  '"'"'■'^  "*  ""•^'  ^'""'  ''  '^ 

In    this   Lamp   practically  the   whole  of   the    inU^nsc   white 

ill  dlrmeto  '"""""  '''°''"'''  "^  ^""^  tung.sten1/10  j^ 

i\!^u\t''l^\^^^^  "*  clectrotle  may  be  made,  the  construc- 
tion of  the  higher  candle-power  lamps  being  arranged  as 
.shown  in  fig.  .S.  nvr<^  the  expansion  .strip  is  dispei^d  with 
u«c  being  made  of  the  fact  that  in  the  inorc  pm^  ,1  ,  es 
there  is  a  greater  ..ndency  for  the  arc  to  pass  ncro,^  the 
shortest  gap.  In  thi.s  ca.*>.  after  striking  fn.m  the  fi^Tmen^ 
to  the  e<lge  of  the  clectrfx  e,  the  arc  rises  to  the  fl  V.I.-»nrH 
IH.rtion   imme<lia(ely  op,Kwte.  thickened 

.\nothern,eth«]   adopted   f.,r  controlling  the  arc  stream-in 
lamps  of  high  candle.,«.wer  in  to  employ  an  ext™   end  through 

e  ,,te,n,  holding  a  smaller  elect,.Kle  fixed  between  the  ri'^ 
tive  plate  and  the  filament,  and  8ituatc<l  at  a  definite    hst^ee 

rom  the  former,  l^y  the  operation  of  change-over  s,  ^f"hes 
m  the  circuit  an  arc  m  first  struck  between  the  filament  n« 
■  athode  and  the  small  electrode  as  anode.  On  this  el^-tiJe 
^^n^J'T.'"""'''''?'  l"«':"''<'ro"t  'I'e  changeover  swikh^icl^v 

.peiated  .rings  ink)  the  circuit  the  large  ph.t,.  ele.t,,,  o  i". 
the  same  time  breaking  the  negative  connection  to  the  fih  men 


and  changing  the  polarity  of  the  small  white-hot  electr.nle 
fills  latter  now  being  negative,  an  arc  is  imniediatclv  formcf 
between  it  and  the  large  positive  plate.  'This  arrangement 
enables  electrodes  of  any  size  to  be  used,  and  Hk-  filament 
being  out  of  the  circuit  is  completely  protected 
.  Ifiil-f*'  "'"V"/'''  '*  ?'^  employed,  to  obtain  the  best  results 
a  definite  relation  of  surface  to  volume  must  be  maintained, 
llus  type  of  lamp  is  made  in  sizes  of  500  to  1,000  c  \>  the 
inaximuia  intensity  being  given  in  a  direction  at  right  angles 
to  the  plane  of  the  electrode.  <i"ties 

Comvarhon  with  Arc  nnd  Incandescent  La,nps.-\a  com- 
aied  with  the  carbon  arc  lamp  no  regulating  mechanism  i, 
equired,  and  there  is  therefore  a  saving  in  the  initial  cost  of 
p.oduction.  The  lo.ss  of  light  due  to  obstruction  bv  the  elec- 
hPvf  ;c'LT"".  r?P''«d  with  that  in  the  carbon  arc,  and 
theie  IS  no  trouble  from  flickering  or  from  the  arc  wandering. 
The  arc  is  completely  enclo.s<xl.  so  that  there  is  no  danger 
n-?'?ff    t-  ,rc-^arboning  is  required,   and  the  lamp  needs 

no  attention   whilst  in  use.     Tlie  light-giving  surface  for  the 
ame  output  1.S   greater  than    the  crat^  of  the  carbon   arc 

i  °ht  in  o!,?^  ^^  f^"■  ''''.•^°  arranged  as  to  concentrate  the 
iignt  m  any  desired  direction. 

Filaments    of  incandescent  lamps    are    alJ^•a^■s    distributed 

round  the  stem  and  thus  occupy  a  fairly  large 'area    wherels 

m   the  new  lamp   the  light-giving   surfaces  5re  concent rat^ 

in  the  centre  of  the   bulb.     In  the  same  wav  that  a  carbon 

lamp  appears  yellow   in  compari.son  with   the  ord  narrS?- 

wftl  thH'T-'^'^'i''"  '\***'"  »'"^^="-  >'^"°^^-  "^1><^°  contrasted 
with  the  new  incandescent  arc.    For  high  candle-jwwer  lamps 

rovrllno '/'■''  '""'i]  '™"""'  *'^""  f'^'-  metal-filamint  lam^^ 
coiicsponding  candle-power,   e.i,..  electrotles   to  give   500  cr 

r;,„*;i'\'^  w•'"^''■'/**■^'  '"^  «■  '^""'  4  in.  in  diameter.        / 
Charactenstws   of  Lamp,   etc—Curve   A   (fig.    4)  shows  the 
percen  age  variation   of   pres-sure    with  current.     As   wm  be 
ThZ  ^'^\<="'7e  's  similar  to  that  for  an  ordinarv  carbon  arc 

tndlfv*^'"'''""  ^'■''''•^'"  "^^'?''"-^"-  Tbe  pressure  across  the  arc 
sfe.ndily  decreases  with  an  increase  of  current,  and  if  this  is- 

^XSs.  '""  ^''^"*'"""°"  ''"'"*  -^  '''^''^^''  '"^^  P-s^- 

A  representative  efficiency  curve  is  given  by  b  in  fig  4  ■ 
which  shows  the  efficiency  for  the  normal  working  cun-ent 
to  be  about  O.o  watt  per  International  c.p.,  or  2  c  p  per  watt 
The  current  may  be  increased  until  the  tungsten  reacherthe 
P^efc^rir  r3^f ^cP^U'watt*"^^^  ^^^'^'^^^"^  about^^^.^w^i^^l 
Curve  cm  fig.  4  shows  the  variation  of  c.p.  with  current 

l-oned'?h  ^7%^^°  "'-"^.^  "if^  «  W-^  <^i  500  hours  and  ft  s 
hoped  that_ further  experiment  will  make  it  possible  to  obtain 
a  true  half-watt  lamp  with  a  life  of  800  hoVs.  During  life 
the  average  decrease  in  c.p.  is  about  10  per  cent 

borne  expenments  to  determine  the  effect  of  varying  the 
pressure  across  the  supply  mains  show  the-  arc  toTe^•erv 
stable.  A  voltage  drop  of  20  i^er  cent,  in  the  case  of  the  smaH 
lamps,  and  2-3  pei-  cent,  in  the  larger  sizes,  was  nee^iar.- 
before  the  arc  was  extinguished  "etessarj 

As  compared  with  the  carbon-filament  lamp  f3  5  wifta 
per  C.P.).  with  an  intrinsic  brilfiancv  of  about  37-5  c  p'ltr 
square  inch,  and  metal-filament  lamps  giving  1  000  cp'  n«- 
square  mch  the  intrinsic  brilliancy  of  the  new  lamp  at  an 
efficiency  of  0.5  watt  y>cr  c.p.,  or  2  c  p  ner  \v'Ut  irir,n,v.v 
mately  10,000  c.p.  pj  square  inch.  Ihe^colm  o  thf  i^ht 
Mv  ^ffi™"''*^  *^;'"'"^'  ^'■""^-  "  "^"Sbt  yellow  when  ruinln  .^ 
low  efficiencies,  to  a  yerj-  intense  whit<^  light  when  the  lamn 
i.s  run  to  the  sputtering  point  of  the  electrodes  The  ran" e 
t'^'Xotl'c^lil^l^^LS^^Ll!^^  '-*'«  -  app.o>:inl^^y 
Comparison  with  the  sivctra  of  various  lamps  clearly  shows 
he  coutinuiy  and  strength  in  the  visible  s^tram  of  the 
ew  amp.  the  other  sources  of  light  showing  ^-eakn^  n 
the  green  and  at  other  points.  cjaues,   in 

(bv  En'wh^'f  "^  "  'i'"'^  -'^  tl'is  type  is  its  adapt<,bilitv 
I  alteiing  the  ,.bape  and  position  of  the  electr.Hle.s)  for  si, 
arymg  the  light  distribution  as  to  make  it  most  siit.ible  for 
the  particular  purjwse  for  ^^•hicll  the  lamp  is  required  Whe^ 
e  en  illumination  is  requir^nl  in  all  ilirectious  spheric,! 
..lee h-odes  arc  most  suitable.  Electrodes  can  be  made  of  anv 
des  i;«l  shape,  iiouever.  and  a  flat  plate  or  disk  mour^d 
^er  icaly  ,s  an   ideal  light  source  for 'projection  pmpZs 

The  lamp  is  made  for  both  alfernatii  g  and  co.  timu  us- 
eurrent  circuits,  and  the  pres^^it  intention  of  the  Edis^  an d 
-Suan  Co.  is  to  put  lorward  only  the  eontinuous<urrent  hm 
n  Its  present  form  for  oi-tical  i.rojection  and  general  .<x,-ientil^c 
work  where  a  concentrated  ,K.int  .source  of  light  is  ,vZr^ 
I  be  Limp  IS  so  suitable  for  proj.>ction  work  that  ^ere  is 
.  ve  v  rea.son>,  believe  it  « ill  supersede  all  other  sources  of 
iKht  fo  this  puriKise.  It  gives  constjuit.  uniform  screen 
huMnation.  whilst   there   is  no   flickering  and  no   dangei   of 

h  at  of  the  or.linnn-  cariion  arc.  The  bull,  of  the  lamp 
although  smaller,  does  not  Uxv.nie  so  hot  as  those  of  the  hal': 
watt  m,.t.,l-,l„„u-nt  lamps.  Moreover,  the  lamp  requires  lo 
attention  whilst  burning,  so  that  the  whole  of  he  o|>crato"s 
time  IS  free  to  atU-nd  to  his  ai.parntus.  Imum  of  1.00(1  t" 
im  c.p.  are  sugg,>st<.diw  very  suital.lo  for  kiiiematopnn.h 
pmjection,  and  lamps  of  200  to  m  c.p.  for  ordinary  lanleViI 

The  lamp  is  very  suilahle  for  use  in  small  searchlight.^  for 
dayitglit  and  night  signalling,  and  a«  projection  arcs  For  sljige 
l.ui|.<»^..s.  It  .shouhl  prove  u,s..ful  in  nhotogranhv,  nnd  for  the 
l.uri«.so    of    eol..ur.m»t<liing    l.y    artificial    light        Miems,-,,,,o 
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illuiuiiuition  aud  uiicio-jiUotoyraiiLk'  work  otior  two  fields  of 
usefulness  for  the  uew  lamp,  and  uudoubtedly  there  are  many 
special  ^lurjioses  for  which   the  lamp  is  particularly  adapted. 

ExiJeriments  have  shown  that  the  lamp  burns  satisfactoiily 
in  series  on  high-voltage  circuits,  and  future  development 
lies  in  the  adaptation  of  the  lamp  for  street  lighting,  and  for 
the  illumination  of  large  halls,  etc. 

Although  much  work  remains  to  be  done  foi'  the  complete 
ilevelopnient  of  the  lamp,  and  such  development  takes  place 
-l<jwly  in  these  troublous  times,  the  laboratory  tests  have 
clearly  shown  its  commercial  possibilities. 

Tlie  authors  are  indebted  to  Dr.  J.  Fox  for  his  valuable 
help  in  providing  the  photographs  of  the  various  spectra. 


THE  PARK  ROYAL  ENQlNEERlNa 
WORKS,  LTD. 


NOTES  FROM  CANADA. 


[Pnoxr  OUR  Specul  Correspondent.] 
The  Quebec  Streams  Commission  a  few  months  ago  let  a 
contract  for  the  construction  of  a  large  concrete  dam  across 
the  St.  Mam'ioe  River,  which  flows  into  the  St.  Lawrence 
a  little  above  the  City  of  Quebec.  The  dam,  however,  will 
l>e.  about  240  miles  up  the  river  from  its  confluence  with  the 
St.  Lawrence.  The  height  of  the  dam  will  be  S(.>  ft.  maximum, 
and  its  length  about  '2,000  ft. ;  its  cost  is  to  be  about  $1,500,000. 
.\  storage  reservoir  will  thus  be  created  which  will  hold  rather 
more  than  a  cubic  mile  of  water,  giving  a  minimum  flow  of 
about  6,172  cu.  ft.  iier  second  for  300  days.  This  reservoir, 
it  is  said,  will  be  greater  than  that  created  by  the  .\ssouan 
dam. 

The  same  Commission,  by  constructing  a  dam  at  a  cost  of 
about  .'filOO.OOO  aciv).ss  the  foot  of  Lake  St,  Francis,  on  the 
east  side  of  the  St.  Lawrence  River,  some  50  or  60  miles 
below  Montreal,  expect  to  secure  effective  regulation  of  the 
water  jxiwers  available,  thus  increasing  vefy  considerably 
the  power  which  may  be  developed.  Power  is  generated  at 
several  points  now,  but  during  the  winter  the  minimum  flow 
is  very  much  less  than  the  flow  in  the  spring,  when  the  ice 
and  snow  melt.  The  proposed  dam  will  provide  a  large 
storage  area  which  will  tend  largely  to  balance  up  the  avail- 
able maximum   and   minimum  flows. 

(Jn  the  Northern  portion  of  Quebec  Province,  in  the  Ungava 
region,  on  the  Great  Whale  river,  which  flows  westward  into 
Hudson  Bay,  occur  a  number  of  falls  of  comparatively  high 
head.  Within  20  miles  of  the  mouth  of  this  river  are  three 
falls  of  1.50  ft.,  230  ft.,  and  65  ft.  respectively;  at  other  points 
there  are  falls  of  136,  170,  and  315  ft.  The  Hamilton  river, 
which  flows  into  the  Atlantic  on  the  Labrador  coast,  has  a 
sheer  fall  of  302  ft.,  while  the  fall  of  the  river  itself  within 
a  distance  of  12  miles  is  another  460  ft. ;  the  estimated  power 
available  due  to  this  total  fall  of  some  760  ft.  is  300,000  h.p. 
This  Ungava  district  is,  however,  too  far  away  from  any 
population,  and  is  too  cold,  to  admit  of  the  development  of 
these  great  water  powers  for  a  good  while  to  come,  unless  it 
be  done  in  certain  oases  for  electi-o-chemical  purposes,  such 
as  the  fixation  of  atmospheric  nitrogen,  etc.  ITiere  have 
already  been  brief  accounts  in  some  of  the  papers  hinting  at 
the  proposed  erection  of  a  large  power  plant  in  Labrador  for 
such  work. 

It  is  diflicult  to  .see  how  such  a  scheme  could  be  made  profit- 
able unless  both  the  jxiwer  and  the  raw  materials  could  be 
had  almast  for  the  asking,  as  the  distance  from  available 
markets  and  the  lack  of  transportation  facilities  would  go  a 
long  way  to  off.set  cheap  power  and  raw  materials. 

It  is  not  usual  to  associate  Canada  with  power  possibilities 
derived  from  coal.  The  Pi'ovinces  of  the  Middle  West,  how- 
ever, l>eing  deprived  by  nature  of  the  water  powers  so  liber- 
ally possessed  by  Ontario,  Quebec,  and  British  Columbia,  ha\*e 
instead  coal  deposits  of  no  inconsiderable  extent,  though  they 
are  mostly  of  a  low-grade  quality,  viz.,  lignites.  Owing  to 
the  use  of  gas  producers  aud  gas  engines  the  objections  to 
lignite  and  coal  of  comparatively  low  calorific  value  is 
rapidly  disappearing  so  far  as  power  production  is  concerned. 
Reference  was  made  a  year  or  more  ago  in  this  column  to 
the  Hudson  Bay  Railway,  which  will  open  up  a  new  and 
iTiuch-needed  route  for  grain  shipments  from  the  V/e-st.  The 
idea,  of  course,  is  to  tran.sport  the  grain  from  the  great  wheat- 
growing  areas  to  a  port  on  Hudson  Bay,  and  ship  it  thence 
to  Europe.an  ports.  Tlie  interest  of  this  railway  line  to  elec- 
trical engineers  lies  in  the  fact  that  investigation  is  being 
made  of  water  power  sites  .along  the  route  with  a  view  to, 
possibly,  building  an  electric  line.  Wireless  stations  have 
proved  a  great  boon  during  construction,  especially  in  enabling 
the  men  to  be  supplied  with  news  of  the  world.  The  route 
will   apparently  be  opened  during  1917, 


Women    Workers. — The    Liverpool    Branch    of    the 

Electrical  Contractors'  Association  on  Wednesday  last  week  de- 
cided to  admit  women  to  the  indnatry.  The  branch  decided  that 
women  should  be  trained  in  varions  branches  of  electrical  work, 
and  that  they  should  receive  their  initial  lesson  in  the  first  week 
in  December, 


As  many  of  onr  readers  are  aware,  the  firm  of  Spagnoletti,  so 
well  known  in  the  past  as  a  pioneer  in  certain  directions  of 
electrical  mannfactare,  has  now  been  merged  into  the  Park  Royal 
EnKineering  Works,  Ltd.,  whose  modem  factory  was  completed 
dnring  the  present  year.  The  original  business  established  in 
1851  had  gradually  expanded  to  stich  an  extent  that  complete 
re-organisation  and  rebuilding  were  necessary,  and  as  a  resalt  the 
new  works,  which  we  iUuetrate  herewith,  came  into  existence. 
These  are  laid  out  on  the  modern  one-storey  bay  system,  with 
ample  north  lighting,  and  are  heated  throughout  by  anthracite 
stoves. 

The  machinery  is  eleotrioally-diiven  throughout  on  the  group 
system,  with  three-phase  motors,  and  for  artiticial  lighting  both 


Ebecting  Bay,  Pabk  Royai.  Wokks, 

the  half-watt  and  ordinary  tungsten  lamps  are  employed— in  fact, 
advantage  has  been  taken  to  introduce  the  best  possible  conditions 
for  obtaining  good  work,  and  with  very  satisfactory  results. 

An  up-to-date  plant  and  machines,  together  with  large  teat 
rooms,  are  provided  ;  for  testing  and  experimental  work  the 
equipment  includes  a  large  battery  capable  of  every  combination 
of  connection,  potentiometers,  E.H.T.-trsinsformers,  and  all  the 
standard  laboratory  instruments. 

Oar  view,  fig.  2,  illustrates  a  bay  devoted  to  the  mannfactare 
of  special  fittings  for  ship  work,  such  as  bronie  distribution  boxes, 
junction  boxes,  terminal  boxes,  and  ironclad  switchgear  ;  in  close 
connection  with  this  and  the  main  erecting  shop,  is  a  light 
machine  bay  for  dealing  with  the  numerous  small  operations 


Ship  Fittings  Department. 

necessitated  in  switchboard  erection  and  the  fitting  up  of  dis- 
tribution and  junction  boxes. 

Tramroads  are  provided  for  the  distribution  of  material  between 
the  various  departments.  In  recent  years  the  firm  has  patented 
improvements  in  fool-proof  switchgear  for  high-tension  control ; 
in  other  directions,  particularly  in  connection  with  ironclad  and 
mining  electrical  plant,  important  improvements  have  been  incor- 
porated, and  are  now  regular  features  of  the  firm's  standard 
designs. 

Bay  9  is  devoted  to  the  manufacture  of  circuit  breakers,  bells, 
portable  telephone  sets  and  wireless  telegraph  apparatus  ;  in  bay  10 
the  erection  of  steel-cased  switch  and  distribution  boards  is  carried 
out. 

Fig.  3  shows  a  bay  equipped  with  heavy  lathes  and  automatic 
machmery,  a  portion  of  tlie  tool  stores  being  shown  in  the 
background  ;  another  bay  at  the  northern  end  of  the  factory 
houses  a  nnmber  of  drilling  and  milling  machines. 
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A  well-liKhted  inetrument  shop  Is  provided^  where  the  well- 
known  voltmeteTB  and  ammeterB,  aesooiatod  for  so  many  yeare  with 
the  name  of  Spagrnoletti,  are  manufactured  ;  here  also  are 
assembled  railivay  signal  and  telegraph  instruments  and  other 
electrical  precision  instruments. 

Adjoining  are  coil  winding  rooms  for  the  winding  of  solenoids 
for  sjfitchgear  and  instruments.  The  lacquering  departments  and 
buffing  houses  are  on  the  western  side  of  the  factory  ;  hardwood 


General  Machinery  Bay, 

cabinet  work  in  connection  with  teak  and  mahogany  instrument 
cases  is  carried  on  in  another  department,  as  also  pattern  making 
in  connection  with  the  numerous  small  brass,  gunmetal  and  malle- 
able parts  used  in  the  firm's  productions. 

Well  organised  stores,  separate  paint  and  varnish  shops  and  a 
mess  room,  are  also  included  in  the  new  works,  which  are  excep- 
tionally well  situated  in  regard  to  railway  facilities  and  mark  a 
very  great  advance  on  those  formerly  in  use  at  Shepherd's  Bush. 


NEW     ELECTRICAL     DEVICES,    FITTINGS, 
AND     PLANT. 


The  "Razzo"  Hand  Lamp. 

A  new  single  cell  portable  hand  lamp,  known  as  the  "  Razzo," 
has  recently  been  introduced  by  the  Equipment  and  Engineeeinq 
Co.,  of  2,  Norfolk  Street,  Strand,  W,C,    This  is  fitted  with  a  1  J-volt 


FlO.    1,— "lUZ/.o"    LAMI'    in    THB    IIV   CONDIICTOB, 

bulb  in  an  elTicient  rellector,  which  throws  a  Iwam  of  light  to  a 
very  ooneidcrablfi  distance,  and  should  prove  very  iiBeful  for  a 
variety  of  work  under  the  present  conditions  of  darkness.     Fig,  1 


indicates  one  of  its  uses,  i.e.,  that  of  enabling  tramway  conductors 
to  punch  their  tickets  accurately  and  give  the  right  change. 

Standard  types  of  dry  cell  are  used  which  can  be  obtained  easily 
anywhere,  and  approximately  60  hours'  light  is  given. 

The  lamp  is  made  in  three  finishes  :  pressed  steel  (black),  seamless 
brass  (burnished  finish),  and  seamless  braes  (nickel  plated).  It 
weighs  complete  30  oz.  and  measures  2i  in,  diameter  by  0  in.  long, 

A  New  Insulating  Hateri.il. 

A  new  insulating  substance  known  as  Stern-Condensite  is  one  of 
the  latest  additions  to  the  field  of  moulded  insulation.  It  belongs 
to  the  general  class  of  substances  made  by  reactions  between  phenol 
and  one  of  the  aldehydee,  formaldehyde  being  the  one  need  in  this 
case.  The  Dickinson  MANUFACTrBiNG  Co.,  of  Springfield,  111., 
U.S.A,,  which  has  been  engaged  in  the  production  of  electrical 
insulation  and  sundry  composite  parts  for  the  past  40  years,  is  now 
turning  out  a  large  number  of  such  parts  in  Stern-Condensite. 
The  material  is  described  as  a  plastic  substance  that  can  be  readily 
moulded  in  its  uncured  state  into  any  shape,  with  or  without 
metal  parts.  After  being  cured  under  heat  and  pressure  it  leaves 
the  mould  in  a  finished  state,  presenting  a  lustrous  black  appear- 
ance like  polished  ebonite. 

The  "Migas"  Detector. 

The  insistent  demand  for  an  apparatus  capable  of  detecting  the 
presence  of  gas  in  coal  mines,  and  measuring  its  amount,  has  led 
many  inventors  to  apply  their  talents  to  the  solution  of  this 
problem  ;  amongst  these  Messrs.  Arnold  Philip  and  L.  J.  Steele 
appear  to  have  met  with  exceptional  success,  judging  by  the  claims 
pat  forward  for  the  "Migas"  detector,  which  has  just  been  pat  on 
the  matket  by  The  General  Electric  Co  ,  Ltd,,  of  67,  Queen 
Victoria  Street,  E.C,  The  Coal  Mines  Act  of  1911  laid  down 
certain  limits  for  the  amount  of  gas  that  might  be  present  under 


Fig.  2.— The  "  Migas"  Mine  Gas  Detector. 


specified  circumstances,  which  range  from  0  25  to  2  6  per  oent. : 
the  ''Migas"  detector,  we  are  informed,  by  direct  reading  indicates 
any  percentage  of  inflammable  gas  between  002  and  3  per  cent., 
thus  covering  the  whole  range,  to  a  degree  of  accuracy  within  O'Oil 
per  cent.  The  readings,  it  is  claimed,  are  fully  equal  in  aoouraoy 
to  the  results  obtained  by  the  most  careful  chemical  analysis,  and 
are  obtained  at  once,  whereas  analysis  involves  reference  to  snrfaoe 
laboratories  and  a  delay  of  at  least  an  hour  from  the  time  of  taking 
a  sample,  even  supposing  that  the  colliery  possesses  a  chemical 
laboratory,  which  is  not  often  the  case.  With  the  detector  a 
reading  at  any  point  can  be  made  within  15  seconds.  We  illustrate 
the  instrument  herewith  :  it  is  strongly  made  and  quite  portable, 
weighing  only  about  l.'t  lb.,  and  can  bo  used  by  observers  without 
any  special  training.  Assuming  that  it  is  as  pood  as  it  is  said  to 
be,  the  instrument  will  be  of  immense  value  to  colliery  managers, 

Aiitoniatir   Electric   Furnaces. 

In  the  heat  treatment  of  special  tool  steels  it  is  important  to 
eliminate  the  personal  factor  as  far  as  possible,  so  that  the  result 
may  not  depend  upon  the  skill  of  a  workman.  At  a  recent  meeting 
of  the  American  Iron  and  Rioel  Institute  (reported  in  Mft.  anil 
Chrm.  h'.uiihwerinii')  Mr.  T.  F.  Uaily  dcscrilwd  an  autoinatio  eleotrio 
heating  furnace  provided  with  spcoial  pyrometers  which  actuate 
eleotrioally-controlled  hydraulic  valves  when  the  material  has 
reached    the    proper    temperature,   and    discharge  the  steel   (or 
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quenching.  The  furnace  has  shown  a  thermal  efficiency  of  9ii  per 
cent.  The  pyrometer  is  placed  i  in.  from  the  metal  at  the  point 
of  discharge,  and  so  liberfj  a  period  is  allowed  for  heating  np  that 
the  piece  is  heated  uniformly  throughout,  there  being  therefore  no 
material  difference  between  the  temperature  of  the  pyrometer  and 
that  of  the  steel. 


ELECTRICAL    ACCIDENTS    IN     1914. 


(Conrl,„!,'l  from  page  711.) 
The  corresponding  accidents  to  unskilled  persons  are  less 
excusable,  as  the  men  should  not  have  been  allowed  to  attempt 
the  work.  In  many  work^,  sometimes  even  in  large  works  using  a 
Tery  oonriderable  amount  of  electric  power,  no  technically  qualified 
person  is  employed,  and  unskilled  workmen  are  consequently  per- 
mitted to  attempt  repairs  or  alterations  at  great  riek  to  themselves. 
The  two  fitalities  occurred  on  travelling  cranes.  In  one  case  the 
driver  was  oiling  the  gear  on  the  crab  whilst  the  conductors  were 
live,  and  in  the  other  a  fitter  was  repairing  the  crane  and  came 
into  contact  with  the  live  trolley  wires.  In  both  cases  the  system 
was  440  volts,  three-phase.  Of  the  non-fatal  accidents  the  victims 
were  described  as  labourers  (13),  fitters  (9),  bricksetters,  oilers,  &c. 
They  were  mostly  attempting  to  do  some  work  on  the  electrical 
apparatus  for  which  they  were  quite  incompetent. 

That  the  testing  of  electrical  apparatus  In  electrical  manu- 
facturing works  is  largely  carried  on  by  apprentices  and  pnpUs  is 
again  indicated  by  the  agea  of  the  persons  meeting  with  accidents. 
The  fatal  accident  occurred,  however,  to  an  experienced  elec- 
trician, who  touched  wires  at  2,000  volts  apparently  under  the 
impression  that  they  were  dead.  Artificial  respiration  was  carried 
on  for  two  hours  without  success.  In  another  case  a  man  touched 
some  testing  leads  at  12,000  volts  pressure.  He  was  rendered 
unconscious,  but  was  brought  round  by  artificial  respiration.  In 
the  other  oases  the  injuries  were  mostly  bums  from  short  circuits. 
The  testing  departments  of  electrical  mannfacturing  works  are 
often  carried  on  in  a  very  unsatisfactory  manner.  There  is 
unnecessary  exposure  of  live  conductors  where  they  are  liable  to  be 
accidentally  tonched.  Any  old  connecting  cables  with  damaged 
insulation  are  considered  good  enough.  Even  in  high-pressure 
testing  unnecessary  risks  are  run.  In  one  large  armature  winding 
shop  it  was  customary  to  test  the  armatures  by  applying  2,0C0 
volts  between  the  commutator  and  the  spindle.  A  twin  flexible 
cable  was  connected  to  a  transformer  in  a  cabin,  the  other  end 
being  moved  about  to  whatever  part  of  the  shop  a  test  was 
required,  perhaps  20  or  30  yards  from  the  cabin.  The  cable 
terminated  in  bare  ends  projecting  from  short  vulcanite  sleeves. 
There  was  only  one  tester,  who  could,  of  course,  not  be  at  both 
ends  of  the  cable  at  the  same  time.  An  accident  occurred  at  an 
armature  under  test,  the  armature  winder,  who  was  applying  the 
ends  of  the  test  leads,  getting  a  shock.  The  tester  was  walking 
back  to  the  test  cabin,  wlere  at  the  moment,  there  was  no  one  to 
switch  oS  the  current.  In  this  shop,  also,  there  was  no  one  qualified 
or  instructed  in  first  aid  methods,  someone  having  to  be  fetched 
from  another  department  of  the  works. 

Amongst  the  miscellaneous  accidents  there  were  three  fatalities. 
One  occurred  to  an  electrician  in  a  large  iron  works  in  switching 
on  a  lighting  circuit  transformer,  arranged  across  one  phase  of  a 
460-volt,  three-phase  system,  at  a  totally  enclosed  ironclad  switch, 
the  case  of  which  was  not  earthed.  The  switch  was  of  a  well- 
known  type,  having  fuses  in  the  same  box  so  arranged  that  when 
the  switch  is  in  the  "  off  "  p3sition  the  fuses  are  withdrawn  from 
the  contacts,  and  by  opening  the  cover  they  can  be  renewed  in 
safety.  The  apparatus  was  intended  by  the  makers  for  use  with 
cartridge  type  fuses.  As  so  often  happens,  however,  the  cartridge 
fuses  had  b^n  replaced  by  wires.  The  electrician  in  question  had 
the  duty  of  switching  on  the  lights  at  dusk,  and,  in  order  to 
prevent  other  employes  switching  on  before  the  proper  time,  it 
appears  that  he  had  disconnected  one  end  of  one  of  the  fuse  wires, 
and  had  closed  the  cover  of  the  switch.  Later  on,  when  be  went 
to  turn  on  the  lights,  he  had  evidently  forgotten  that  the  fuse  was 
disconnected,  and  the  effect  of  putting  the  switch  to  the  "  on " 
position  was  to  make  the  fuse-wire  live,  and  bring  it  into 
contact  with  the  metal  case,  giving  h'm  at  the  same  time  a  shock, 
which  proved  fatal.  The  accident  would,  no  doubt,  have 
occurred  to  any  other  employe  attempting  to  turn  on  the 
lights.  At  the  inquest  it  was  urged  that  the  apparatus 
was  advertised  as  being  "  fool-proof."  It  is  evident  that 
this  description  requires  some  qualification.  In  the  second 
fatal  case  the  man  received  a  shock  from  a  200-volt  two- 
phase  motor,  the  frame  of  which  was  live  and  not  earthed.  He 
was  about  to  start  up  the  motor,  and  had  turned  on  the  main 
switch  but  not  the  starting  switch.  He  was  engaged  in  shifting 
the  belt  on  to  a  loose  pulley,  and  his  hand  was  trapped  between  the 
pnlley  and  the  belt.  A  man  who  went  to  his  rescue  also  received 
a  shock.  The  third  fatality  occurred  to  a  boy  who  climbed  up  on  to 
a  roof  where  he  had  no  business,  and  took  hold  of  two  wires  of  a 
440-volt  three-phase  system.  Amongst  the  non-fatal  accidents 
two  were  doe  to  stay  wires  of  poles  becoming  live.  In  one  case 
an  electrical  engineer  took  hold  of  a  stay  wire  and  was  unable  to 
let  go.  His  two  assistants,  who  were  fortunately  at  hand,  suc- 
ceeded in  pulling  him  off  by  his  clothes.  The  system  was  440  volts 
three-phase,  and  the  leakage  was  due  to  the  failure  of  an 
insulator. 

Amongst  the  electric  shook  accidents  there  were  several  cases 
where  the  victim  was  brought  round  by  means  of  artificial  respira- 


tion. On  the  other  hand,  In  several  of  the  cases  which  ended 
fatally  no  adequate  ineasures  were  taken  to  attempt  to  restore 
animation,  In  one  case  the  patient  was  sent  on  an  ambulance  to 
the  hospital,  where  the  doctor  prononiioed  him  dead,  At  the 
inquest  the  doctor  stated  that  as  he  was  informed  that  the  man 
had  received  a  o,000-volt  shock,  it  would  have  been  of  no  use  if 
artificial  respiration  had  been  carried  out  in  the  first  instance.  In 
another  case  (440  volts  three-phase)  artificial  respiration  was 
started  by  the  employes.  Fifteen  minutes  after  the  accident  a 
doctor  arrived  and  pronounced  the  victim  dead,  and  no  further 
efforts  at  resuscitation  were  made.  In  another  case  (i!00  volts 
two-phase)  artificial  respiration  was  conducted  until  a  doctor,  ten 
minutes  afterwards,  pronounced  life  extinct,  and  no  further  efforts 
were  made.  Similarly  in  two  other  cases  efforts  were  abandoned 
after  25  and  .HO  minutes  respectively,  on  the  doctor  pronouncing 
the  patient  dead.  In  my  report  two  years  ago  I  drew  attention  to 
a  letter  by  Dr.  Reginald  Morton,  whicli  appeared  in  the  Lancet  and 
other  papers,  pointing  out  that  death  from  electric  shook  is  in 
general  at  first  only  apparent,  and  that  by  means  of  artificial 
respiration,  promptly  and  carefully  carried  out,  patients  may  often 
be  revived,  even  as  long  as  two  hours  from  the  time  of  the 
accident.  In  general,  however,  the  medical  profession  appears  to 
be  somewhat  ignorant  on  this  matter,  with  the  result  that  in 
many  cases  adequate  efforts  at  resuscitation  are  not  carried  out. 

TABLE  III.— Showing  Voltage  and  System  in  Fatal  Casks 
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6,600 

500 

3-phase 

1 

5,000 

2,900 

1 

2,000 

1,150 

,, 

1 

2  400 

2,400 

1- phase 

1 

2,000 

2,000 

,, 

1 

500 

290 

3-phase 

1 

460 

265 

,, 

2 

440 

440 

ji 

7t 

440 

260 

1 

400 

400 

,, 

1 

400 

230 

1 

240 

140 

„ 

n 

200 

200 

2-pha8e 

*  Shock  from  neutral  conductor,     t  1  fall  due  to  shock.     +  1  fall 
due  to  shock, 

It  will  be  noticed  that  aU  the  fatalities  were  due  to  shock  from 
alternating  current  ;  18  were  due  directly  to  shock  and  two  to  fall 
following  shock.  Fifteen  were  from  pressures  of  440  volts  or  less. 
Most  of  the  shocks  being  to  earth  from  touching  one  conductor 
only  of  the  system,  the  voltage  received  by  the  victim  was  less 
thiin  the  voltage  between  phases. 

In  my  visits  during  the  year  I  again  found  numeroos 
examples  of  dangerous  switcbgear  and  other  apparatus  con- 
travening the  requirements  of  the  Regulations.  In  high-pres- 
sure and  extra  -  high  -  pressure  stations  switchboards  without 
any  protection  of  conductors  within  easy  reach  of  persons 
in  the  passage-ways  were  noted.  In  one  case  there  were  bare 
conductors  at  10,000  volts  along  one  wall  with  a  gangway  about 
S  ft.  wide  ;  a  single  iron  rail  12  in.  out  was  all  the  protection.  At 
the  far  end  there  were  isolating  switches  requiring  to  be  operated 
at  intervals  of  a  few  days,  necessitating  the  use  of  the  passage 
while  the  conductors  were  live.  In  another  case,  although  the 
passage  was  wider,  there  was  not  even  a  hand-rail.  The  excuse 
sometimes  offered  is  that  only  authorised  persons  are  allowed  in 
the  passage-ways.  When  an  accident  happens  to  the  authorised 
person,  and  experience  shows  that  such  persons  are  by  no  means 
immune,  he  is  blamed  for  not  having  been  more  careful.  In  one 
case  such  a  passage-way  was  also  used  as  a  store  room.  Sometimes 
where  bus-bars  and  isolating  switches  are  placed  out  of  reach  from 
the  floor,  lamps  for  lighting  the  passage-ways  are  placed  close  to 
them,  so  that  when  a  lamp  fails  and  requires  renewing  the 
attendant  will  have  to  get  up  dangerously  close  to  the  live  con- 
ductors. In  some  cases  where  the  protection  was  adequate  as 
regards  ordinary  routine  operations  and  inspection,  and  where 
duplicate  bus-bars  were  provided,  the  arrangement  was  such  that 
when  cleaning  or  other  work  should  have  to  be  done  the  advantage 
of  the  duplicate  bars  was  lost.  Thus  the  generator  and  feeder  cells 
were  arranged  for  connecting  to  either  set  of  bus-bars  by  selector 
switches.  Both  sets  of  selector  switches  were,  however,  in  the 
same  compartment,  and  the  two  sets  of  bus-bars  were  not 
separated,  so  that  when  it  should  become  necessary  to  clean  the 
insulators  of  the  isolating  switches  or  bus-bars  or  otherwise  work 
upon  them,  it  would  be  necessary  to  shut  down  on  both  sets  and 
therefore  to  stop  the  supply.  This  point  has  been  overlooked 
in  a  number  of  public  supply  stations  from  which  the 
supply  is  supposed  to  be  continuous.  In  some  cases  a  still  more 
obvious  mistake  has  been  made  in  putting  the  isolating  switches 
in  the  same  compartment  with  the  oil  switches,  so  that  unless 
special  screens  are  provided  for  covering  up  the  live  side  of  the 
isolating  switches,  which  is  not  always  practicable,  an  oil  switch 
cannot  be  overhauled  without  shutting  down  the  whole  switch- 
board. On  a  2.000-volt  direct-current  switchboard  there  were 
double-pole  switches  having  exposed  blades  5  in.  apart  with 
the  handle  arranged  as  a  cross  piece  between.  Although  there 
was  a  flange  at  each  end  of  the  handle,  the  arrangement  was 
obviously  very  dangerous. 

Further  examples  of  medium  pressure  three-phase  switchboards, 
mostly  with  oil  switches,  were  found  on  works  where  the  supply 
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had  to  be  maiatained  oontinuouely.  including  night  time  and 
Sundays,  and  where  no  provision  was  made  for  isolating  the  oil 
switches  or  other  parts  when  any  work  should  become  necessary. 
On  some  switchboards,  fuses,  even  for  main  circuits,  were  placed 
at  the  bick  in  positions  ('■//.,  between  the  bus-bars  and  the  slate 
panels)  where  they  could  not  be  reached  without  danger.  On  a 
.sSO-volt  switchboard  having  three  rows  of  double-pole  switches, 
the  switches  of  the  lower  rows  were  arranged  so  that  their  handles 
came  between  the  blades  of  the  switches  in  the  row  above.  In  a 
works  using  l»rge  electric  welders,  the  primary  switchboards, 
410  volts  alternating,  having  bare  switches,  fuses,  i.o.,  were 
placed  behind  the  welders,  where  they  could  only  be  reached  by 
standing  on  the  welding  machines,  and  where  the  metal  hoops 
being  handled  would  be  liable  to  be  accidentally  brought  into 
contact  with  them.  At  a  large  new  dock,  the  cranes  had  bare 
switchboards  in  the  confined  space  of  the  driving  cabins.  The 
connector  plugs  for  the  main  cables  to  the  cranes  were  not  pro- 
tected by  switches,  and  were  so  designed  as  to  be  liable  to  short 
circuit  on  plugging  in.  The  most  common  faults  in  works  concern 
the  distribution  fuseboards.  Fuse-holders  which  cannot  be  handled 
without  risk  of  touching  live  metal,  and  in  which  the  fuse-wires 
are  unprotected,  are  still  supplied  for  new  installations.  In  one 
400-volt,  three-phase  installation,  cartridge  fuses  with  thumb-screw 
terminals  were  found  in  iron  cabinets  and  over  non-insulating 
floors.  In  a  timber  yard  having  portable  electric  saw-benches  out 
of  doors  on  a  440-volt,  three-phase  system,  the  flexible  conductors 
were  not  protected  by  switches,  and  the  fuses  were  of  a  type 
dangerous  to  handle,  and  the  metal  aaw-benches  were  not  earthed. 


LEGAL 

Electbicai.  Machinery  fob  Thina  Stopped. 
A  QOANTITT  of  electric  light  apparatus  intended  for  Chinese 
public  lighting  installations  was  the  sub] ect  of  an  application  in 
the  Priz3  Court  on  December  2Qd,  when  the  President,  Sir  Samuel 
Evans,  was  asked  by  the  Crown,  under  Article  4  of  the  Reprisal 
Order,  to  require  the  sale  of  this  machinery  and  payment  into 
Court  of  the  proceeds. 

The  machinery  had  been  seized  at  North  Shields  on  board  the 
Diinish  steamer  Cathay,  shipped  at  Copenhagen,  Christiania  and 
Gothenburg. 

Mb.  D.  Stephens,  counsel  for  the  Crown,  stated  that  the  vessel 
contained  all  kinds  of  machinery  manufactured  in  Germany,  and 
a  miscellaneous  collection  ranging  from  electric  light  plant  to 
Epsom  salts. 

Mr.  DrsLOP,  on  behalf  of  the  Electric  Lighting  Co  ,  of  Pekin, 
asked  for  the  release  of  a  quantity  of  electrical  machinery.  The 
packages  captured  included  21  packages  of  installation  machinery, 
made  to  order  for  the  public  electric  li/hting  cjmpany,  of  Pekin. 
The  firm  paid  £3,.S00  for  the  machinery  on  July  ISthofthis 
year.  It  was  made  by  Messrs.  Koerting  Bros.,  of  Hanover,  and 
the  AUgemeine-Elektricitii's  Gesellschaft,  of  Berlin.  There  was 
no  defiance  of  any  Order  in  Council  ;  the  goods  were  sold  before 
the  war.  To  sell  the  machinery  now,  according  to  the  Crown's 
request,  would  be  destructive  of  the  neutrals'  right  to  the  release 
of  the  gjoda.  The  machinery  was  made  to  specification,  and 
would  be  of  little  value  to  purchasers  in  this  country.  In  Pekin  it 
was  badly  wanted. 

His  LoRDSBiP  said  he  would  have  this  machinery  detained  until 
the  claimants  had  elaborated  their  proof. 

Fourteen  packages  of  machinery  and  10  packages  of  pumping 
appliances  for  the  Tientsin  Native  City  Waterworks,  Ltd.,  were 
ordered  to  be  detained.  They  had  been  shipped  by  A.  Bjrsig,  of 
Tegel,  and  It)  oases  of  electrical  appliances  for  the  Sunkiang 
Electric  Light  Ci ,  Shanghai,  were  ordered  to  be  sold.  These 
were  shipped  by  the  firm  of  Siemens,  of  Berlin,  and  the  President 
made  the  remark  that  they  were  chiefiy  fittings  and  smaller  pieces 
in  general  requirement,  and  would  sell  as  readily  in  this  country 
as  in  China, 

Tramway  Accident  Claim. 
Befobe  a  jury,  in  the  Court  of  S?ssion,  Edinburgh,  a  Glasgow 
woman  claimed  from  the  Corporation  of  Glasgow  £. "■00  damages 
in  respect  of  personal  injuries.  She  stated  that  a  car  on  which 
she  travelled  overshot  a  stopping  place,  and  was  stopped  so 
suddenly  that  she  was  thrown  against  the  front  of  the  inside  of 
the  car  and  injured.  For  the  Corporation,  it  was  stated  that  the 
car  stopped  before  the  stopping  place  was  reached,  that  the  wom^n 
had  no  occasion  to  rise  when  she  did,  and  that  she  should  have 
held  on  by  the  straps  or  bars.  The  jury  returned  a  verdict  for 
pursuer  and  aasesaed  the  damages  at  £300. 


Motob  SnpcLY  Used  cob  Lidhtinc. 
At  Dawsbury  Borough  Court,  on  November  30th,  George  Strecker, 
trading  as  M.  Strecker  Ic  Son,  p^rk  butchere.  Dewsbury,  was 
Mumm  ^ned  by  the  Corporation  on  an  allegation  that  he  fraudulently 
took  a  lighting  supply  from  his  motor  nupply  after  his  lighting 
meter  had  been  disconnected.  The  Town  Clerk  said  the  summons 
wail  taken  out  under  Sec.  23  of  the  Elcotri;  Liifhting  Act.  1882, 
which  was  to  the  effect  that  a  person  who  committed  an  offence 
under  the  Act  wa?  gnilty  of  simple  larceny.  He  described  the 
offence  as  a  serious  one.  Previous  to  March,  1'.>  1 2,  defendant  need 
electricity  both  for  power  and  lighting  purposes,  and  the  charge 
for  the  latter  wa«  lid.  per  nnit  higher  than  for  motive  power.  In 
March,  1UI2,  the  electrical  engineer  received  a  letter  from  Streoker 


to  the  effect  that  he  would  not  require  electric  light  again,  so  his 
meter  was  disconnected.  On  November  14  th  of  this  year,  however, 
two  electrical  inspectors  and  a  constable  visited  defendant's 
premises,  and,  seeing  the  sitting-room  over  the  shop  lighted  up, 
went  in.  On  inspeotion,  they  found  that  the  electric  light  was 
connected  to  the  ordinary  fittings  by  a  flexible  wire  to  the  cut-outs 
controlling  the  motor  for  a  sausage  chopping  machine.  They 
further  found  that  the  flexible  had  been  continued  to  two  more 
lampholders,  which  were,  however,  without  globes.  Oa  defendant 
agreeing  to  pay  £  1  15s.  which  the  Corporation  claimed,  the  Bench 
allowed  the  case  to  be  withdrawn. 


Electbo-Genebator  Co.,  Ltd.,  v.  Ebman. 
On  Monday,  before  his  Honour  Sir  W.  Lucius  Selfe,  in  the  West 
London  County  Court,  the  Electro- Generator  Co.,  Ltd.,  of  Shepherd's 
I'.ash  Road,  W.,  contractors  .for  electric  power  installations,  sued 
M.  Erman  k  Son,  electrical  engineers,  Thames  Ironworks,  Black- 
heath,  for  £13  tis.  6d..  balance  of  an  account.  Counsel  for  the 
plaintiff  company  explained  that  the  claim  was  admitted,  but  the 
defendants  had  a  counterclaim  for  £5r>,  the  price  of  a  motor  which 
had  been  returned. 

After  the  case  had  been  heard  at  some  length,  the  luncheon 
interval  was  reached.  On  the  Court  resuming,  Counsel  announced 
that  during  the  interval  the  claim  and  counterclaim  had  been 
settled  on  terms  marked  on  Counsel's  brief.  The  record  WfkS  then 
withdrawn,  and  the  case  dropped. 


Munitions  Act  Case. 
At  a  meeting  of  the  Munitions  Tribunal  for  Edinburgh  and  Dis- 
trict, Andrew  Wark,  fitter  with  Bruce  Peebles  &  Co.,  applied  for  a 
certificate,  alleging  various  reasons  for  the  application.  The 
representatives  of  the  employers  said  they  had  no  desire  to  keep 
this  man  on  account  of  the  quality  of  his  work.  If  he  had  applied 
to  the  firm  he  would  have  receivel  a  certificate  right  away.  The 
first  the  firm  knew  of  the  man's  desire  to  get  away  was  the  appli- 
cation to  the  Court.  Sir  Andrew  Fraser,  the  Pretident,  said  the 
Tribunal  could  not  give  a  certiSeate  as  app'.ied  for,  but  the  firm 
of  course,  could  give  one. 


British  Electbic  Traction  Co.,  Ltd. 
JIb.  Justice  Astbubt,  on  Tuesday,  resumed  the  hearing  of  the 
petition  for  confirmation  of  the  reduction  of  the  capital  of  the 
above  company,  and  for  the  sanction  of  a  scheme  of  arrangement. 
Mr.  Rassell,  K.C.,  addreesei  the  Court  for  the  company,  and  Mr. 
C'Unson,  K.C.,  oppossd  on  behalf  of  the  income  certificate  holders. 
The  hearinfr  was  adj  inrned  to  Wednesday. 


MAKING     AND     USING     THERMOCOUPLES. 


Bv  F.  G.  COBURN.* 

Pi  ATiNi'.M  wire  for  rare-metal  thermocouples  should  be 
elu'iiiirally  pure,  0.6  millimetre  in  diameter — and  all  wire 
liiiught  at  any  one  time  .should  be  sijecified  to  be  in  one 
length  and  drawn  from  one  ingot.  The  platinum-rhodium 
wire  should  also  be  O.ti  millimetre  in  diameter,  and  should 
be  '■M  per  cent,  chemically  pure  platinum,  alloyed  with  10 
jier  cent,  chemically  pure  rhodium.  Tliese  wires  are  expen- 
sive. One  and  one-half  ounces  of  this  wire  equals  about 
'1j  ft.,  and  an  ordinary  rare-metal  couple  for  laboratory  work 
should  be  about  4  ft.  ini  length. 

Tile  advantage  in  jipe<-ifying  that  all  the  wire  of  any  one 
kind  bought  at  any  one  time  shall  be  in  one  piece  and  drawn 
from  one  ingot  is  that,  having  two  such  wires  and  making 
up  a  thenntK'ouple  from  the  wire  «t  each  end,  they  may  be 
compared  with  a  stan<laril,  and  the  resulting  curve  used  for 
all  thermocouples  made  from  that  lot  of  wire.  It  is  then 
simply  necessary  to  check  one  point  on  the  curve,  such  as  the 
melting  point  of  sjilt,  or  get  a  comparison  in  the  furnace  for 
one  fxiint. 

The  iron  and  con.stantan  combination  has  two  great  advan- 
tages: low  price  and  reawmable  uniformity.  Iron  wire  for 
thermocouples  sliould  be  0.172  in.  in  diameter.  The  con- 
.•^lantan  wire  may  l>e  the  .sjinie  size  or.  if  desired,  one  or  lw<i 
gauges  smaller.  These  two  kinds  of  wire  should  also  be 
KptH'ified  to  come  in  one  length  and  be  drawn  from  one  ingot, 
to  s:iv<'  tlinrmigh  roiiip.iriwn  of  each  couple  made,  ami  it 
r-hduUI  further  be  .-^ix^iilicd  that  the  wire  of  each  kind  be 
lhiiiii>Mle<tric  ally  uniform  along  its  length.  .Vny  variation 
ill  the  wire,  .such  as  slag  particles  or  (lifTeience  in  internal 
streivses.  may  give  ris<'  to  parasitic  cun•ent^s. 

If  both  eiuls  of  a  length  of  wire  are  taken  to  a  milliv<ilt 
meter  and  .'i  plumber's  torch  is  pas,se<l  along  the  line,  the 
el<KtioiMotive  forces  generated  up  to  a  bright-red  heat  should 
not  bo  ecpiivalent  to  more  than  10  deg.  ('..  or  18  deg.  K..  in 
either  diristion.  It  is  ji  g<H-«l  plan.  also,  to  require  that  wire 
furni.'ilusl  shall  he.  within  this  tolerance,  theniii>-ele<'tric4illy 
equal  to  the  wire  in  u.s<'.  'Hiat  is  to  siiy.  if  a  piece  of  iron 
wire  being  purclia8<'<l  is  fu9e<l  lo  a  piece  of  iron  wire  in  use, 
the  couple  thus  formed  should  not  show  an  electromotive 
for<e  eipiivalent  on  the  iron  and  constantan  wale  equal  to 
inotv  than  10  deg.  O.  when  the  junction  is  heated  t<i  approxi- 
iiiat<'ly  1,000  deg.  V.     Hy  niaintflining  uniformity  in  tills  way 

•  In  the  Amcricun  Machinini. 
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all  the  couples  in  the  plant  arc  very  nearly  alike,  an*!  better 
results  will  be  seeur<»(I  from  the  in.stallatiou. 

A  piece  of  each  kind  of  wire  having  been  cut  to  the  length 
of  the  desired  jplatinuni-rhodium  thermocouple,  the  hot  junc- 
tion should  be  formed  by  fusing  the  two  end.s  together.  Thi? 
rr.f.v  iio  acme  .vitb  the  . wliydn-  bln-.vnir.e.  in  tbf  olec-tric  :irc. 
or  in  the  oxyacetylene  flame.  The  fusion  should  be  complete, 
and  it  i«  well  t("i  have  at  the  junction  a  button  about  the  size 
of  a  piuhead.  The  junction  having  been  made,  a  current 
should  be  passed  throuaji  the  tw(i  wires  to  anneal  them,  from 
12  to  1.5  ainp.  being  sufTu-iont.  Sometimes  maker.s  <if  thermo- 
couples twist  the  ends  together  befor<>  fusing;  but  this  is  bad 
practice,  for  a  thermo-electric  contact  will  be  made  in  the 
twist,  at  some  distance  back  from  the  fused  jnmtion.  an<l 
such  a  contact  is  bound  to  give  trouble. 

One  of  the  two  wires  of  the  couple  should  be  encased  in  a 
small  insulating  tube  and  the  two  wires  insert*^d  in  an  outside 
tube  or  sheath.  Thes*^  tubes  may  be  of  porcelain  or  of  fu.sed 
silica.  In  either  ca.se  the  outer  tube  or  .sheath  must  be  glazed 
on  the  outssivde.  Porcelain  is  the  best,  and  if  used  it  should 
be  the  genuine  Marquardt  mass  or  Royal  Berlin  porcelain. 
This  material  is  gas-tight,  and  will  stand  a  temperature  of 
about  l..'iO(1  deg.  C.,  far  beyond  the  range  that  the  iron  and 
steel  metallurgist  usually  has  occasion  to  go.  These  tubes 
are  very  fragile,  however,  particularly  when  hot,  and  do  not 
endure  rapid  temperature  change-s. 

If  silica  tubes  are  u.sed,  they  ehoidd  be  made  of  pure  fused 
silica,  such  as  will  not  be  affected  by  nitric,  muriatic,  sul- 
phuric, or  acetic  acids,  ammonia,  or  organic  acids  of  any 
strength,  and  absolutely  insoluble  in  water:  and  the  coefficient 
of  expansion  should  be  sufficiently  low  so  that  the  couples 
may  be  subjected  to  eudden  temperature  changes  with<iut 
danger  of  breaking.  Up  to  1,1C)0  or  1,200  deg.  C.  these  tubes 
are  jsatisfactory.  Above  that  temperature  the  .silica  breaks 
down  and  the  platinum  is  attacked. 

The  reason  for  enclosing  a  rare-uietal  thermocouple  in  a 
gas-tight  sheath  is  that  the  furnace  gases,  and  particularly 
those  in  the  iron  or  steel-treating  furnace,  attack  the  platinum 
and  shorten  its  life  ven'  rapidly,  and  also  change  the  thermo- 
electric characteristics  of  the  couple. 

If  the  couple  is  to  be  used  under  conditions  previously 
described,  it  must  be  covered  by  a  black  iron  pipe  sheath 
I  in.  or  1  in.  in  diameter;  and  for  exceedingly  high  tempera- 
tures, such  as  thatof  iron  at  welding  heat,  where  the  couple 
is  to  be  in  constant  service,  a  thick  graphite  sheath  may  be 
necessaiy. 

The  design  of  the  head  is  n  purely  mechanical  pi'opositi<in . 
ft  must  be  such  as  to  hold  the  porcelain  or  .silica  sheath,  and 
also  the  iron  .sheath,  if  one  is  used,  and  must  carry  the  wires 
through  without  a  possibility  of  short-circuiting  them.  Where 
connections  to  the  couples  are  to  be  made  and  broken  at  all 
frequently,  it  is  well  to  design  the  head  so  that  the  lead_  wires 
are  terminated  in  a  double  plug  fitted  into  sockets  in  the 
head,  and  in  this  case  the  connections  should  be  made  non- 
reversible, either  by  using  flat  plugs  with  their  planes  at  right 
angles  to  each  other  or  cylindrical  plugs  of  different  dianieters. 
The  former  type  is  a  stock  article  in  ordinary  poi-celain  and 
does  very  well,  but  there  is  considerable  danger  of  breakage. 
In  the  construction  of  base-metal  couples,  the  hot  junction 
should  be  made  by  welding,  in  practicallv  the  same  way  as 
the  raie-metal  junction.  Where  the  equipment  is  available, 
an  electric  butt  weld  is  admirable,  because  it  is  quickly  and 
effectively  made  and  is  very  durable.  The  wire  should  not  be 
twisted.  "  It  is  not  necessary  to  anneal  an  iron  and  constantan 
couple. 

Sinc«  the  base-metal  couple  need  not  be  enclosed  in  a  silica 
sheath,  unless  it  is  to  be  used  in  a  furnace  where  there  are 
gases  that  would  attack  the  metals,  it  is  .sufficient  to  enclose 
the  couple  in  a  black  iron  pipe  sheath,  and  to  prevent  short- 
circuiting  it  is  best  to  put  insulators  on  both  wires.  These 
insulators  should  be  about  1  in.  long,  about  2  in.  outside 
diameter,  and  about  0.2  in.  bore,  of  porcelain,  such  that  thev 
will  not  break  down  at  any  temperature  up  to  1.000  deg.  C. 
The  same  remarks  regarding  the  head  apply  to  these  couples 
as  to  rare-metal  couples.  It  should  be  noted  that  for  labora- 
tory work  it  is  not  necessary  to  furni.sh  heads,  as  the  wires 
themselves  will  lead  directly  to   the  icebox  for  connection. 

.\s  has  already  been  emphasised,  the  cold  junction  tem- 
perature is  very  important.  On  an  annealing  furnace  in  the 
shop,  for  example,  where  there  are  a  nundier  of  thermo- 
couples, the  cold  junctions  would  all  be  carried  to  one  point 
and  'there  enclosed  in  a  box  into  wdiich  a  thermometer  pro- 
jects, so  that  the  cold  junctions  of  all  the  couples  are  the 
game,  and  so  that  the  temperature  may  be  known  and  allowed 
for.  If  rare-metal  couples  are  in  use.  the  lead  wires  from  the 
heads  to  the  cold  junction  box  should  be  of  copner  wire,  as 
at  ordinary  temperatures  the  thermo-electromotive  force  be- 
tween platinum  and  copner  and  between  platinum-rhodium 
and  copper  is  inconsiderable. 

Where  iron  and  constantan  couples  are  used,  the  lead  vires 
should  be  of  iron  and  constantan  wire  respectively:  but  they 
may  be  much  smaller  than  t.he  thermocouple  wires  them- 
.selve-g  A  diameter  of  0.051  in.  is  ample.  The  wire,  may  be 
.  obtainei  in  *he  ?orrt.  ■:'-  2  rubber  cr  braid-rovtr&ri  twin  c^n- 
vjctc-  which  ii  2  ver-"  ocnv^nient  form  indecJ  The  "'{""e 
thus  purchased  shoijld  be  compared  thermo-electrically  to  the 
corresnonding  wires  of  the  thermocouples,  to  see  whether  it 
will  show,  for  any  temperature  np  to  that  obtaining  around 
the  outside  of  the  furnace,  anv  tbernio-elecfromotivr  forces 
bftween   corresponding  wire?.     There  arc  device;^  now  <pii    the 


market  for  maintaining  a  constant  cold  junction  tennx^vature. 
These  devices  consist  principally  of  a  closed  box  w^ith  binding 
posts  or  similar  arrangements  for  making  the  connections 
Ix'tween  the  lead  wires  and  the  wires  going  to  the  galvano- 
mett'r.  and  a  .small  incandescent  lamp  with  a  thermostatic 
switch  in  its  circuit,  this  switch  being  inside  the  box.  'ITie 
switch  being  adjusted  to  any  giv<'n  temperature,  it  will  close 
when  the  tcmix^'ature  in  the  box  gt)cs  below  that  point,  thus 
turning  on  the  lamp;  and  when  the  temix?raturo  has  reached 
the  upivr  limit  the  circuit  will  open.  Regulation  to  within 
J  <lcg.  1''.  is  claimed  for  this  device,  and  in  an  installation 
using  galvanometers  it  is  very  valuable,  lliese  devices  are 
not  cheap  by  any  means,  but  an  ingenious  electrician  can 
constiuct  one,  as  the  thermostatic  switches  may  be  purchased 
at  a  nominal  price. 

For  laboratoiy  work  the  temi)eraturc  of  melting  ice  is  the 
best  at  which  to  maintain  the  cold  jimctions,  because  all 
calculations  are  referred  to  this  standard,  a.ssuming  that  the 
Centigrade  .scale  is  used  in  all  laboratoi'y  and  scientific  work. 
No  allowances  are  necessary.  The  simplest  way  Ui  make  the 
connectioa  is  to  provide  a  good-sized  glass  bottle,  of  about  a 
quart  capacity,  having  a  mouth  about  '2{  in.  in  diameter,  with 
the  cork  bored  for  small  test  tubes.  These  test  tubes  should 
be  fille<i  with  mercury  and  the  bottle  filled  with  shaved  ice, 
which  should  have  some  water  in  it.  Then  one  thermocouple, 
wire  is  pushe<l  down  into  one  test  tube  full  of  mercury,  and 
the  lead  wire  from  the  galvanometer  or  (xitentiometer  is  also 
pushed  down  into  the  mercury,  making  the  junction  in  mer- 
cury at  0  deg.  C.  It  should  be  noted  that  the  wire  from  the 
mea.suring  instrument  should  be  insulated  right  down  to  its 
tip.  If  the  bare  wire  were  used,  the  junction  would  be  made 
at  the  surface  of  the  mercury,  which  might  or  might  not  b© 
at  (I  deg.  (' .    It  probably  would  not  be. 

Thi.s  glass  bottle  may  then  be  set  in  a  bucket  and  packed 
around  with  waste.  The  ice  will  remain  for  two  or  three 
hours,  provided  there  is  no  source  of  heat  uear  by.  But  it  is 
better  to  use  a  Thermos  bottle  instead  of  the  ordinary'  glass 
bottle,  as  then  the  0  deg.  C.  temperature  may  be  maintained 
for   hours. 

No  equipment  is  complete  without  standard  couples  of 
platinum  and  platinum-rhodium  wire.  These  standard  couples 
should  be  at  least  three  in  number  :  one  to  be  used  as  the 
primai->'  standard,  the  other  two  as  secondary  standards.  .All 
comparisons  should  be  made  with  one  of  the  sec<indary  stan- 
dards and  occasionally  the  two  secondary  standards  should  be 
compared  with  each  other.  If  they  show  any  difference,  they 
should  both  be  compared  with  the  primary  standard,  to  see 
w  hich  one  is  out ;  and  this  is  the  only  use  to  w  hich  the  primary 
standard  should  be  put.  The  rest  of  the  time  it  should  be. 
figuratively  speaking,  packed  in  cotton  and  kept  in  the  safe. 
In  addition  to  these  three  standards,  there  should  be  one 
or  m<3re  standard  base-metal  couples,  for  convenience  in  com- 
paring other  base-metal  couples  with  the  standard.  It  is  not 
necessary  to  provide  sheaths  and  insulators  permanently  for 
the  .standard  couples.  They  .should  be  kept  hung  up  in  a 
l<x-ker. 


DIESEL     ENGINE     USERS'     ASSOCIATION. 


.Vr  the  November  ineeting  of  the  Ass<ic4ation.  the  actmg 
hon.  secretai-y  reported  the  names  of  further  undertakings 
and  firms  who  had  joined  in  the  movement  to  endeavour  to 
obtain  more  favourable  terms  from  the  Inland  Revenue 
authorities  in  the  matter  of  the  allowance  off  profits  for 
depreciation  of  Diesel  engine  plant  before  assessment  for 
income-tax  purposes.  In  this  connection,  it  was  p<iinted  out 
that  the  present  inadequate  allowance  of  (Uily  .5  per  cent,  on 
the  diminishing  or  written-down  value  of  the  plant  corres- 
ponded to  an  assumed  life  of  58  years  for  Die.sel  engines  if 
the  residual  value  of  the  plant  at  the  end  of  the  term  was 
taken  to  be  .5  per  cent,  of  the  original  value.  The  allow-ance 
iif  15  per  cent,  recommended  by  the  Association  as  fair  and 
reasonable  under  the  circum.stances  correspoiide<l  to  an  assumed 
life  of  IS  years  for  the  plant. 

The  discu.ssioii  on  the  subject  of  cracked  and  seized  pistons 
was  resumed  by  Mr.  .1.  M.  Fehgi'son.  who  had  been  invited 
to  attend  the  liieeting.  He  spoke  of  the  practice  and  experi- 
ence of  Messrs.  Willans  &  Robinson,  Ltd..  on  these  points, 
and  laid  stress  on  the  great  importance  of  using  metal  of  the 
special  quality  necessary  for  pistons  of  Die.sel  engines.  He 
considered  that  the  casting  should  be  carried  out  in  the 
engine  maker's  own  foundry,  under  his  direct  control  and 
su)iervision.  He  also  referred  to  an  arrangement  devised  and 
patented  by  Mr.  P.  H.  Smith  for  a  renewable  plug  or  core 
in  the  piston  head.  ,      .     .      ' 

Mr  V  II,  Smith,  who  alto  attended  the  meeting  by  invita- 
tion, remarke<l  that  the  fundamental  cauie  of  cracks  in  Diesel 
engine  pistons  was  a  highly  heated  core  trying  to  cxpacd. 
but  beic;:!  rtitricted  in  to  dcing  by  a.  ^cmDarativcIy  ccld  and 
very  stiff  rin?  of  meti!  eurrcunding  it  The  wnsequefes*  'A 
the  core  attaining  a  higher  temperature  than  that  of  the 
remainder  of  the  metal  of  the  piston  was  distortion  and 
buckling,  and  in  cooling  after  the  engine  was  shut  down  the 
c(ire  did  not  quite  resume  its' original  unstrained  condition. 
'Ibis    action    being    progressive    uilh    alternate    hcatiii;.''  and 
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cooling,  the  .stresses  became  higlier  until  fracture  occuiTed. 
It  was  notictnible  that  Dio-sel  engines  working  continuously 
day  and  nisbt  gave  very  little  trouble  from  cracked  pistons 
as  compared  with  otber  similar  engines  working  more  intcr- 
mitt^ently.  Some  makers  were  endeavouring  tf)  find  a  cast- 
iron  for  pistons  wliich  would  not  "  grow  "  on  rojwated  heat- 
ing and  cooling.  Such,  an  iron  was  very  pure,  high  in  man- 
ganese, and  low  in  silicon,  and,  being  mainly  of  Swedisli 
origin,  was  practically  unobtainable  at  the  present  time. 
Although  Mr.  P.  H.  Smith  thought  that  there  was  nmch  to  be 
said  in  favour  of  using  such  a  class  of  iron,  he  did  not  think 
that  the  ultimate  solution  of  the  trouble  of  cracked  piston.s 
would  be  found  in  the  adoption  of  any  jiarticular  grade  of 
cast-iron.  He  then  referred  to  two  general  systems  of  piston 
construction  which  had  found  favour  in  the  ease  of  larger 
sizcji  of  pistons,  namely,  pistons  witli  renewable  beads,  and 
water-cooled  pistons.  He  himself  had  not  much  faith  in  the 
renewable  head,  though  it  had  some  advantages.  The  renew- 
able head  was  introduced,  not  so  much  with  the  idea  of  pre- 
venting fractures  as  to  reduce  the  cost  of  replacing  a  frac- 
tured piston.  It  did  not  remove  the  cause  of  cracking,  as 
there  was  still  the  veiy  hot  core  surrounded  by  a  stiff  colder 
ring,  though  it  must  be  admitted!  that  some  renewable  heads 
were  designed  in  such  a  manner  as  to  can'y  away  a  greater 
amount  of  heat  from  the  hot  core  than  was  po.s,sible  with 
ordinai-y  methods  of  piston  constniction.  He  considered  that 
a  fm-ther  obiection  to  the  renewable  head  was  that  the  quality 
of  metal  selected  on  account  of  its  resistance  to  a  tendency 
to  fracture  being  usually  soft,  it  would  probably  be  liable  tii 
burn  in  the  centi-e.  and  the  wear  in  the  ring  grooves  in  the 
softer  metal  would  also  be  more  rapid.  He  then  described 
his_  arrangement  of  a  renewable  core  in  the  piston  head, 
which  had  already  been  referred  to  by  Mr.  J.  M.  Ferguson, 
and  which  he  considered  would  provide  a  solution  to  the 
trouble  of  cracking.  This  is  made  in  two  pai-ts  so  as  to  reduce 
stresses  to  a  minimum  in  the  core  as  well  as  in  the  piston. 
The  core  prooer.  or  inner  ix>rtion.  is  fixed  on  to  a  recess  in 
the_  piston  head  by  a  gas-tight  joint  well  removed  from  the 
region  of  highest  temperature,  and  is  surrounded  by  a  separate 
annular  ring.  The  core  is  free  to  expand  laterally  and  longi- 
tudinally, and  the  annular  ring  is  similarly  rmrestricted.  To 
reduce  any  tendency  to  crack  in  the  remaining  portion  of  the 
nist'-'n  he^d.  the  recess  which  contains  the  core  is  stepped,  the 
depths  of  the  steps  gradually  increasing,  and  the  top  edge 
of  the  recess  is  sufficiently  removed  from  the  hottest  region 
to  avoid  cracking  or  framing  out.  In  the  larger  sizes  of 
pistons,  the  difficulty  was  to  avoid  not  only  cracking,  but  also 
seizure,  and.  in  Mr  P_.  H.  Smith's  opinion,  all  Diesel  encin.^ 
pistons  exceeding  16  in.  in  diameter  should  be  water-cooled 
or  oil-cooled  if  the  mean  effective  pressm-e  was  as  high  as  95 
to  100  lb.  per  square  inch. 
The  discussion  was  continued  by  other  members. 


BUSINESS   NOTES. 


Lamp  Shade. — Messes.  Pope's  Electric  Lamp  Co., 

Ltd.,  Hyde  Road,  Willesden.  have  issued  a  shade  for  electric  lamps, 
to  enable  oonsnmers  to  comply  with  the  prevailing  restricted 
lightintr  regulations.  A  snpply  of  such  shades  wiil  be  sent  to  any 
buyer  or  seller  of  the  lamps  on  application. 

Board  of  Trade  Inquiry. — A  Sydney  local  agent  wishes 

to  obtain  agencies  for  British  manufacturers  of  electrical  machinery 
and  apparatus,  particularly  wire-drawn  lamps.  Particniars  can 
be  obtained  from  the  Board  of  Trade  Commercial  Intelligence 
Branch  in  London,  qnotlng  reference  C.I.B.  56,496. 

Alnmininm  Works  in  Xorway. — It  is  reported  that 

the  Conncil  of  State  of  Norway  has  granted  a  concession  to  the 
Hoyang  Faldene  Norsk  Aluminium  Co.  to  acquire  and  work  the 
Hoyang-Elys.  The  company  is  to  have  a  share  caoital  of  £659,000, 
of  which  banking  interests  have  guaranteed  £219,000,  and  pre- 
liminary applications  for  shares  for  £273,000  have  been  made  by 
Norwegian  capitalists.  It  is  calculated  that  the  output  of 
aluminium  will  amount  to  4,000  tons  per  annum. 

Catalogues  and  Lists. — The  Dowsing  Kadiaxt  Heat 

Co.,  Ltd.,  :t9  and  40,  York  Place,  Baker  Street,  London,  W.— 
68-page  well-illustrated  catalogue  and  price  list  of  electric 
heating  suid  cooking  apparatus,  includingi  hot-bar  radiators, 
luminous  electric  radiators,  oonvectors,  aSd  radio-oonvectors, 
electric  cooking  ranges,  kettles,  grills,  sterilisers,  and  other 
utensils,  and  various  acoessories  for  use  in  connection  with  heating 
and  oooking  installation  work.  A  green-coverod  booklet  of 
32  pages,  entitled  "  Economise  by  Using  Electricity,"  shows  and 
f  gives  prices  and  concisely  stated  particulars  of  a  variety  of  Dowsing 
domestic  devices.  The  company,  in  addition  to  having  taken  over 
last  year  the  busioess  of  Messrs.  Eastman  k  Warne,  have  recently 
purchased  that  of  the  Phrr-alx  Electric  Heating  Co.,  and  they 
have  now  acquired  the  goodwill,  patterns,  secret  processes  for 
mabufactaring  heating  elements,  also  the  drawings  and  stock  of 
heating  elements,  of  the  British  Prometheus  Co.  When  they  have 
sufficiently  extended  their  works  they  will  he  able  to  supply 
heating  elements  previously  made  by  these  6rms. 

Messrs.    Townsbknos,   Ltd.,  Ernest  Street,    lloUoway   Head, 
Birmingham.— New  list  iUaetrating  and  giving  prices  of  electric 


light  fittings  for  industrial  nse,  shop-lighting,  &c ,  including 
half-watt  lanterns,  enclosed  and  open  types,  rettectors  for  metal- 
filament  lamps,  &c, 

Messrs.  Willans  &  Robinson,  Ltd.,  Rugby.— 42-page  illus- 
trated catalogue  containing  full  descriptive  particulars,  half-tone 
and  line  illnstrationa,  sizss,  code-words,  &o.,  respecting  the 
Willans-Oddie  Simplex  direct-acting  steam  pumps.  The  valve 
gear  and  its  action  are  detailed,  also  its  advantages.  The  informa- 
tion relates  to  standard  aha  of  boiler-feed  pumps,  compound 
punp!!,  hydraulic  pumps,  and  service  pumps.  Some  pages  are 
devoted  to  the  arranging  aad  fitting  up  of  pumps,  the  setting  of  the 
valve  gear,  re  setting  without  centre  dabs,  and  some  other  inatters. 
Code-words  for  parts,  and  a  list  of  metric  equivalents  of 
dimensions  given  in  the  pamphlet,  are  included. 

"  Z "  Electric  Lamp  Manufacturing  Co.,  Ltd.,  Standen 
Eoad,  Southfields,  S.W.— Folding  sheet  notifying  the  trade  con- 
cerning their  publicity  and  advertising  efforts,  past,  present  and 
to  come,  and  giving  particulars  and  a  composite  illustration  of 
thpir  various  specimens  of  publicity  literature  that  are  available. 

The  Century  Electric  Co.,  St.  Louis,  U.S.A.— Illustrated 
circular  showing  their  small  single-phase  motors  driving 
respectively  a  cream  separator,  potato  peeler,  refrigerator,  &c. 

Messrs  Siemens  Bros.  Dynamo  Works,  Ltd.,  of  38  and  39, 
Upper  Thames  Street,  E.C.,  have  issued  a  new  Wotan  showcard  for 
trade  display.  It  is  of  attractive  design,  and  is  provided  with  a 
collapsible  box  arrangement  having  a  black  velvet  backgronnd 
against  which  a  cut-out  of  the  Wotan  lamp  is  silhouetted.  It  is 
produced  in  effective  colours,  and  is  of  handy  size  (U  in.  by  71  in.) 
for  use  for  counter,  desk  or  window  display.  Copies  will  be 
supplied  to  customers  on  application. 

Long-Sufferino'  Motors. — What  a  well-made  motor 
will  stand  is  exemplified  by  the  case  of  a  mill,  the  whole  of  the 
plant  in  which  was  electrically  driven  by  Crompton  motors, 
installed  many  years  ago.  A  group  of  four  motors,  installed  on 
the  second  floor  of  the  mill,  was  accidentally  precipitated  to  the 
basement,  and  the  building  caught  fire.  After  the  flames  had 
been  extinguished,  the  motors  were  taken  from  the  debris  with  a 
view  to  making  use  of  them,  if  at  all  possible,  in  a  temporary 
mill.  After  refilling  the  bearings  with  oil  and  replacing  some  of 
the  brushes,  it  was  fonnd  that  all  the  motors  were  in  satisfactory 
running  order.  The  motors  in  question  were  installed  a  long  time 
ago,  and  they  have  been  superseded  by  a  more  up-to-date  design 
by  Messes.  Ceompton  &  Co.,  attention  having  been  given  to  high 
efficiency,  low  temperature  rise,  and  large  overload  capacity  with 
sparkless  commutation  throughout  the  whole  range  of  load. 

^Trade   Announcements.— The   head   office   of    the 

Efandem  Co.,  Ltd.,  is  now  situate  at  Fallings  Park  Works, 
Wolverhampton.  Mr.  W.  J.  Fahn  has  ceased  to  take  an  active 
part  in  the  conduct  of  the  business,  and  Mx.  Walter  Howcroft 
has  resigned  his  o£Sces  of  managing  director  and  secretary.  All 
orders  given  on  behalf  of  the  company  wiU  be  signed  by  the  secre- 
tary, Mr.  Peter  Smith. 

Messrs.  H.  Field  &  Son,  electricians,  of  Leeds,  are  giving  up 
the  business. 

Liquidations.  —  British  Diesel  Motor  Vessel  Co., 

Ltd. — This  company  is  winding  up  voluntarily. 

Eureka  Patent  Gas  Engine  Starter  Co.,  Ltd. — A  meeting  of 
creditors  is  to  be  held  at  the  office  of  the  liquidator,  Mr.  T.  Forster, 
1,  Cathedral  Gates,  Manchester,  on  December  1 5th. 

Maaim  Lamp  Works,  Ltd. — A  petition,  presented  by  A.  Hurst 
and  Co.,  Holborn,  for  winding  up  this  company,  is  to  be  heard  on 
Djcember  14th. 

Felgate  Installation  Co.,  Ltd.— A  meeting  is  called  for 
January  8th,  at  61,  Market  Place,  Reading,  to  hear  an  account  of 
the  winding  up  from  the  liquidator,  Mr.  A.  G.  West. 

Bankruptcy    Proceedinn-s. — .1.  Swainson,   electrical 

contractor,  C/31  and  Manchester. — Supplementary  dividend  of  Hd. 
in  the  £,  payable  Dec.  17th,  at  27,  Brazennose  Street,  Manchester. 

For  Sale. — The  Tramways  Committee  of  the  Leeds 
Corporation  invites  tenders  for  six  Lancashire  boilers,  fitted  with 
mechanical  stokers,  superheaters,  ko.  Particulars  are  given  in  our 
advertisement  pages  to-day. 


LIGHTING  AND  POWER  NOTES. 


.ircrinifton. — Katino  Api-eal. — An  appeal  is  to  be 
mide  against  the  assessment  for  inome-tax  purposes  of  the 
Corpsration's  eloutrioity  undertaking. 

Argentina. — A  joint  stock  company  has  just  been 
formed  in  Trelew,  capital  of  the  territory  of  Cbubut,  for  the  supply 
of  electric  light  and  power  to  the  town  and  district.  All  of  the 
capital  has  been  found  locally,  and  the  board  comprises  prominent 
business  men  of  Tr'elew. — Reriew  oft'if  Jiiver  Piate. 

Barrow. — The  T.C.  has  authoriseti  the  payment  of 
£38  to  members  of  the  staff  for  orertime  worked  during  the 
quarter  ended  Septetnber  30th.  In  order  to  mAet  the  difficalties 
arising  through  depletion  6f  staff«,  the  Electricity  Committee  will 
meet  every  two  months  instead  of  monthly. 

Batli.— M.\iN's  E.NTENsio.v. — The  Electric  Liphtiaj; 
Committee  has  recommended  that  a  new  feeder  be  laid  at  a  cost 
of  fli^OO  to  supply  a  local  work)  with  additional  power. 
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Belfast. — The  Police  Committee  of  the  Corporation 
reported  that  the  public  electric  lamps  were  being  put  out  of  com- 
mieBion  and  replaced  by  gas,  the  object  being  to  relieve  the 
pressare  on  the  power  station. 

The  Electricity  Committee  reported  that  the  claim  against  the 
insurance  companies  in  connection  with  the  fire  at  the  power 
station  had  been  settled  for  £3,S0S. 

In  view  of  the  small  margfin  of  plant  available  consumers  have 
been  asked  to  reduce  their  lighting  as  far  as  possible  between  the 
hours  of  4  and  6.30  p.m. 

The  Treasury  has  refused  the  application  for  sanction  to 
capital  expenditure  amounting  to  £6,700  for  mains. — Xortlii:rn 
Wh'g. 

Bredbury  and   Roiuiley.  — The  Stockport  T.C.   has 

asked  Bredbury  for  consent  to  its  proposed  application  for  an 
order  under  Sec.  6  of  the  Electric  Lighting  Act,  1909,  but  the 
D.C.  has  declined  to  ag.-ee. 

Burtoii-upon-Treut.  —  Proposed  Loan.  —  The  Elec- 
tricity Committee's  report  regarding  the  heavy  demand  upon  the 
present  cables,  and  recommending  the  laying  of  new  cables,  has  bsen 
referred  to  the  Finance  Committee,  which  recommends  the  Council 
to  make  application  to  the  L.G.6  for  sanction  to  a  loan  of  £3,500 
for  carrying  out  the  work. 

Canada. — Niagara  Falls  Proposal. — Another  scheme 

to  further  develop  Niagara  water  p3wer  has  been  brought 
forward  by  the  Hon.  P.  A.  Porter.  This  proposes  to  dam 
the  gorge  three-quarters  of  a  mile  south  of  Q  leenstown, 
about  6  miles  below  the  Falls,  which  would  submerge  the 
Whirlpool  and  lower  rapids  below  a  long  narrow  lake.  The  drop 
of  the  river  from  the  Falls  to  Lawistou,  7  miles  below,  is  about 
100  ft.,  providing,  accDrding  to  the  estimate,  2,000,000  H.P.  The 
Bsheme  also  includes  a  ship  canal  and  locks  to  oonnect  Lakes 
Ontario  and  Erie,  and,  on  the  Canadian  side,  a  oanal  and  lock)  con- 
necting to  the  Welland  Canal.  Mr.  Porter  estimates  the  cost  of  the 
aoheme  at  about  §100,000,000. 

Clayton. — ^Prov.  Order. — The  Electrical  Distribution 
of  Yorkshire,  Ltd.,  has  intimated  to  the  T7.D.0.  its  inability  to  pro- 
ceed vrith  its  application  for  a  provisional  order,  owing  to  the 
refusal  of  the  B.  of  T,  to  sanction  such  orders  until  the  end  of 
the  war. 

Dartford. — Proposed  Loan. — The  Electric    Lighting 

Committee  proposes  to  apply  for  sanction  to  borrow  £600  for 
mains  required  in  connection  with  the  Council's  housing  scheme. 

Eastbourne.— The  Electricity  Committee  has  received 
an  application  from  the  London  Electric  Firm  for  terms  for  a 
supply  of  electricity  should  they  remove  their  works  to  the  town  ; 
the  estimated  requirements  are  21,000  units  a  year. 

East  Hani. — Price  Increase. — The  Electricity  Com- 
mittee having  reoonsidered  the  suggested  increase  of  10  per  cent. 
on  the  charges  for  current  supplied  to  private  consumers  and  to 
the  tramways  undertaking,  now  recommends  that,  in  view  of  the 
decreased  consumption,  together  with  the  extra  cost  of  generation 
and  materials,  the  charges  for  electricity  be  increased  as  follows  : — 
Private  consumers,  by  10  per  cent,  ;  tramway  supply,  by  5  per 
cent,,  the  increases  to  take  effect  in  respect  of  current  supplied 
during  the  March,  191(',,  quarter;  the  question  of  the  charges  for 
public  lighting  was  deferred  until  a  subsequent  meeting.  The 
Committee's  recommendation  was  adopted. — Stratford  Express. 

Ewell  and  Worcester  Park. — Prov.   Order. — The 

application  of  the  South  Metropolitm  Electric  Tramways  and 
Lighting  Co.  for  a  prov.  order  for  E.L,  has  been  deferred  until 
after  the  war. 

Fakenbam. — E.L.  Scheme. — The  Walsingham  R.D.C. 
has  been  informed  that  the  promoters  for  the  E  L.  scheme  at 
Fakenham  had  intimated  that  they  were  prepared  to  pay  any 
reasonable  expenses  to  the  Council,  and  the  clerk  was  instructed 
to  draft  an  agreement  with  the  company  for  submission  to  counsel 
and  the  Fakenham  P.C. 

Finchley. — Owing  to  a  breakdown  at  the  Council's 
electricity  works,  the  supply  of  electricity  was  interrupted  from 
3  p.m.  on  Sunday  till  8  a.m.  on  Monday  morning,  and  the  streets  in 
the  Council's  area  were  in  complete  darkness.  Owing  to  the  failure 
o::oarring  on  a  Sunday,  many  residents  were  unable  to  obtain  other 
means  of  lighting. 

Hastings. — Proposed  Loan. — The  T.C.  has  applied 
to  the  L.G  B.  for  a  loan  of  £500  for  hou^e  services. 

Harro&'ate. — The  Corporation  electricity  department  has 
issued  au  interesting  booklet  on  the  subject  of  "  Electricity  Supply 
for  Residences,"  which  deals  particularly  with  the  operation  and 
possibilities  of  the  rateable  value  tariff  of  16  per  cent,  of 
the  rateable  value  plus  ^1.  par  unit,  and  the  supplementary 
contrait  tariff  for  water-heating  apparatus  having  100  per  cent. 
load  factor  and  automatic  control,  of  ii.  per  unit.  Dita 
relating  to  a  house  rented  at  £60  per  annum  is  given,  in 
which  case,  owing  to  the  electrical  labour-saving  improvements 
introduced,  one  servant  was  easily  dispensed  with,  and  a  consider- 
able annual  saving  resulted.  The  pamphlet  discusses  the  use  of 
electric  &res  with  automatic  temperature  control ;  briefly  refers  to 
the  electric  iron — not  less  than  the  600-watt  iron,  with  wall 
socket,  being  reconmended  for  heavy  household  work  ;  vacuum 
cleaners  and  hot-water  service. 


Ilorn.sey.— TiOAN  Sanction.— The  L.G.B.  has  sanc- 
tioned the  raieiog  of  a  further  £",00  in  connection  with  a  loan  of 
£6,000  for  supply  mains. 

Ilytlie.  —  Street  Lk^utini;.  —  The  Sub-Committee 
appointed  to  consider  the  question  of  the  charges  for  public  light- 
ing by  the  Folkestone  Electric  Light  Co.,  reported  that  the  charges 
for  normal  lighting  were  £850  per  annum,  bat  having  regard  to 
all  the  circumstances  the  company  would  accept  £125  if  all  public 
lamps  were  extinguished,  and  in  the  event  of  the  lighting  being 
resumed  the  cha'ges  would  be  jii-n  rata.  The  offer  had  been 
ratifiad  by  the  directors  of  the  company,  and  the  Committee 
reoimmended  its  adoption  as  a  fair  and  reasonable  settlement. 

London.  —  Marylebone.  —  Arrangements  have  been 
completed  for  linking  up  the  Council's  electricity  undertaking 
with  that  of  the  Central  Electric  Supply  Co. 

The  B.C.  recently  applied  for  sanction  to  borrow  £5,450  for 
mains  and  house  services  ;  as  a  result  of  negotiation  with  the 
L.C.C.  the  application  has  been  amended  to  £3,800.  The  Finance 
Committee  has  recommended  that  a  sum  of  £5,166  be  advanced 
out  of  general  fund  account  as  a  temporary  loan  to  the  electricity 
department  for  the  hirinj  of  apparatus  to  consumers. 

Manchester.  —  Excess  Profits.  —  The  Corporation 
Parliamentary  Sub-Committee  had  before  it  a  tabular  statement 
showing  the  computed  profits  of  various  municipal  departments. 
In  the  electricity  department,  the  computed  profits  for  purpose 
of  excess  profits  duty  were  put  at  £163,210  in  1914,  and  £I69,55» 
in  1915,  the  average  of  the  best  two  pre-war  trade  years  was 
placed  at  £159,308,  and  the  profit  in  respect  of  the  year  1915 
£10,248.  In  the  tramway  department  the  computed  profits  are 
£165,4'.H',  in  1914,  £106,549  in  1915,  the  average  of  best  two  pre- 
war trade  years  is  £M0,293,  and  the  loss  in  respect  of  1915 
£53,744.  The  Committee  adopted  a  resolution  expressing  the 
opinion  that  enterprisss  owned  and  carried  on  by  municipal  autho- 
rities should  be  excluded  from  the  operation  of  the  excess  profits  duty 
clauses  of  the  Finance  Bill.  If  that  is  considered  undesirable  then 
it  is  alternatively  suggested  that  the  several  undertakings  of  a 
municipal  Corporation  should  be  consolidated  and  treated  as  one 
trade  or  business,  the  excess  profit  duty  being  charged  on  the 
total  profits  after  deducting  the  total  losses. 

Resteioted  Lighting. — Tde  Watch  Committee  has  been 
notified  by  the  Home  Office,  in  reply  to  its  petition  for  the  with- 
drawal of  the  order  for  restricted  lighting  owing  to  the  number  of 
fatal  accidents,  that  the  question  of  amending  the  order  is  under 
consideration,  and  probably  the  new  order  will  apply  from  two 
hours  after  sunset  instead  of  one  hour  as  at  present. 

IVew    Zealand. — The  (Jisborne    B.C.  has    decided  to 

submit   the    following   loan   proposals   to    the  ratepayers : — For 

electric  light  and  power,  £10,000;  for  the  tramway  service, 
A30,000.—Otago  Witness. 

Newquay. — Price  Increase. — On  December  3rd  a 
B.  of  T.  inquiry  was  held  relative  to  the  application  of  the  New- 
quay Electric  L'ght  Co.  to  increase  its  maximum  charge  from  6d. 
to  81.  per  unit.  After  discussion,  it  was  agreed  that  the  maximum 
price  to  private  consumers  should  be  7d.  per  unit,  the  price  not  to 
exceed  6d.  per  unit  after  the  expiration  of  one  year  after  the  con- 
clusion of  peace,  but  with  liberty  to  the  company  at  the  expiration 
of  this  period  to  refer  the  question  of  a  higher  price  than  6d.  to 
arbitration  by  the  6.  of  T. 

Padstow.— Street  Lighting. — The U. D.C. has  accepted 
the  offer  of  the  Electric  Supply  Co.  of  a  rebate  of  £4  on  the 
original  charge  of  £39  for  public  lighting  for  the  half-year,  owing 
to  suspension  of  lighting. 

Plymouth.  —  Three    Months'    Working.  —  The 

electrical  engineer's  quarterly  return  of  the  working  of  the 
electricity  undertaking  to  the  end  of  September,  shows  that  on  the 
Prince  Rock  section  712,466  units  were  sold,  producing  an  esti- 
mated revenue  of  £6,521,  as  compared  with  6t0,917  units  and 
£6,119  in  the  corresponding  period  of  last  year.  On  Newport 
Street  section  612,826  units  were  sold,  producing  £4,936,  as 
against  564.185  units  and  £4,338  received  last  year.  At  the  end 
of  September  there  were  a  total  of  2,929  consumers  connected  to 
the  mains. —  Western  Morninn  Xewx. 

Queensbnry. — Prov.  Order. — The  Electrical  Dis- 
tribution of  Yo  kshire,  Ltd.,  has  notified  the  Council  that  the 
company's  application  for  a  prov.  order  must  be  deferred  until 
after  the  war,  and  if  the  Council  was  favourable  to  the  proposal 
the  company  was  prepared  to  proceed  with  the  ne&essary  pre- 
liminary work.  The  present  Council  is  in  favour  of  the  proposals, 
and  expressed  a  hope  that  the  company  would  renew  its  appli- 
cation on  the  termination  of  the  war. 

South  Shields. — The  electrical  engineer,  Mr.  H.  8. 
Ellis,  reports  that  the  authorities  have  agreed  to  a  certain  amount 
of  very  much  reduced  lighting  in  the  streets.  This  consists  of  two 
20-c  P.  lamps  on  each  arc  lamp  standard,  and  one  20-C.P, 
lamp  on  each  ordinary  standard,  the  lamps  being  dipped  in 
green  paint  and  the  surrounding  globes  coloured  black,  in  such  a 
way  as  to  leave  only  one-third  of  the  bottom  part  of  the  lantern 
transparent.  Owing  to  the  restricted  lighting  the  output  for 
lighting  purposes  is  down  very  considerably,  and,  owing  to  shortage 
of  labour,  the  output  for  traction  purposes  shows  a  falling  off  of 
10  per  cent,  for  November  as  against  October;  the  power  output 
has  increised  about  20  per  cent,  for  the  year  up  to  date,  which  to 
some  extent  compensates  for  the  serious  loss  in  revenue  for 
lighting  purposes, 
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Slu'flield.— Financial  Esti.matek.— The  general 
manager  of  the  electricity  undertaking  has  submitted  a  statement 
of  estimated  income  and  expenditure  on  revenue  account  for  the 
years  ending  March  25th,  HUG  and  l'.n7.  The  total  working 
expenses  for  the  12  months  ending  1916  are  estimated  at  £165,889 
(as  against  the  manager's  original  estimate  of  £87,308),  and  for 
the  following  year  at  £217,108.  Against  these  figures  is  reckoned 
an  anticipated  income  of  £277,150  for  1916  (original  estimate  of 
£199,240)  and  je:537,650  for  1'.117,  thus  leaving  a  gross  profit  of 
£101,561  for  1916  (original  estimate  £111,932)  and  £120,527  for 
1917.  After  allowing  for  interest,  the  estimated  profit  is  put 
£65,490  for  1916  (original  estimate  £61,086)  and  £61,270  for 
1917.  From  this  has  to  be  deducted  the  sinking  fund  charges 
estimated  at  £53,069  (original  estimate  £50,834)  and  £54,919,  so 
that  there  remains  an  anticipated  suvplua  of  £12,421  for  1916, 
and  £6,351  for  1917.  The  surplus  for  1917  is  based  upon  the  main 
contract  for  coal  at  Neepsend  being  placed  at  a  favourable  price. 
It  the  present  day  prices  obtain,  the  financial  result  is  likely  to 
show  an  adverse  balance.  Mains  are  to  be  extended  in  various 
parts  of  the  city  at  an  approximate  cost  of  £2,395. 

Southampton. — The  Electricity  Committee  has  decided 
not  to  purchase,  at  the  present  time,  any  additional  motors  for 
hire  purposes.  The  electrical  engineer  reported  on  the  delay  in  the 
deliveries  of  coal,  and  the  Committee  has  decided  to  obtain  alter- 
native tenders  for  three  and  six  months'  supplies.  The  Committee 
has  decided  to  have  a  defective  boiler  and  furnace  at  the  elec- 
tricity works  pnt  into  working  order  as  soon  as  practicable,  and 
directed  the  electrical  engineer  to  report  twioe  in  each  year  as  to 
the  condition  of  all  the  machinery  and  mains. 

St.  Annes. — In  order  to  minimise  risk  of  a  failure  of 
supply  of  electrical  energy  such  as  was  recently  experienced,  the 
D.C.  has  approved  a  proposal  for  obtaining  a  second-htind  boiler. 

Stocki)ort. — With  reference  to  the  application  of  the 
Cheadle  and  Gatley  U.D.C.  for  a  supply  of  current  to  that  district, 
the  T.C.  has  decided  to  offer  the  supply  on  the  same  terms  and 
conditions  as  those  offered  to  the  Bredbury  and  Romiley  U.D.C. 

Sutton.— Bulk  Supply.— The  South  Metropolitan 
Electric  Tramways  and  Lighting  Co.  has  this  week  commenced 
taking  a  bulk  supply  of  current  from  London,  the  mains  having 
been  laid  and  transforming  gear  installed  at  the  Sutton  power 
station,  pending  the  dismantling  of  the  present  steam  plant. 

Swansea. — A  Wayleave    Difficvlty. — The  Electric 

Lighting  Committee  recently  reported  that  the  woi  k  in  connection 
with  the  supply  of  electricity  to  certain  works  was  being  held  up 
owing  to  the  question  of  payment  for  wayleave,  ^^c.  The  Conncilhad 
expended  £4,000  in  the  purchase  of  cable  which  was  lying  idle. 
The  Midland  Railway  Co.  and  the  Rhondda  and  Swansea  Riilway 
had  granted  free  way  leaves,  the  Duke  of  Beaufort  was  only  charging 
a  nominal  amount  of  5s.  per  annum,  while  the  owner  of  a  canal 
over  which  it  was  necessary  to  carry  a  cable  originally  asked  £10 
a  year,  which  had  been  reduced  to  £1  per  annum  during  the  con- 
tinuation of  the  war,  after  which  a  fresh  agreement  would  be 
necessary  on  one  month's  notice.  It  was  pointed  out  that  the 
value  of  land  was  much  enhanced  by  a  supply  of  electricity. 
It  was  decided  that  the  town  clerk  should  wait  on  the  owner 
of  the  canal  and  obtain,  if  possible,  better  terms. 

Tasmania.  —  According  to  the  Australym  Mininrj 
Standard,  the  chief  engineer  of  the  Government  hydroelectric 
department,  Mr.  J.  H.  Butters,  recently  reported  that  there  was  no 
reason  why  the  Great  Lake  electric  supply  scheme  should  not  be 
available  for  use  in  January  next,  provided  certain  small  items 
were  delivered.  Apparently  the  pipe  lines  are  complete,  and  the 
power  station  machinery  being  erected  ;  the  transmission  line 
work  is  proceeding  rapidly,  while  work  at  Hobart  is  well  in  hand. 
The  Government  passed  a  resolution  to  purchase  the  Hobart  Gas 
Co.'s  electrical  undertaking  for  £108,000,  it  being  represented  that 
the  hydro-electric  business  would  suffer  if  the  present  agreement 
for  a  minimum  bulk  payment  of  £5,000  a  year  by  the  company  to 
the  Government  were  allowed  to  remain  in  force. 

Tarporley. — The  U.D.C.  has  granted  Messrs.  Cluetts 
permission  to  erect  overhead  lines  for  the  purpose  of  installing  the 
electric  li^iht  at  the  Parish  Church. 

TonbridffO.— Xew  CooKiNr:  Tariff. — The  U.D.C.  has 
decided  to  alter  the  tariff  for  current  for  heating  and  cooking  to 
Id.  per  unit  with  a  minimum  consumption  of  xs.  per  quarter,  plus 
the  usual  meter  rent.    The  previous  charge  was  2d.  per  unit. 

Wanstead. — Prov.  Ordeii. — The  TT. D.C.  has  received 
an  intimation  from  the  <Jounty  of  London  Electric  Supply  Co. 
that  it  is  not  at  present  proceeding  with  the  application  for  a 
prov.  order  for  EL.  in  the  Council's  district. 

Wpymoutli. — Loan  Sanction'. — Tlie  T.C.  has  received 
the  sanction  of  the  L  O.B.  te  the  borrowing  of  £1,020  for  mains 
(repayable  in  15  yearo),  and  £91  ()  for  services  (repayable  in  2.t  years). 
On  account  of  the  abnormal  conditions  now  prcvailirg,  the  Connoil 
has  decided  to  make  for  the  period  of  the  war  a  meter  charge  of 
2s.  6d.  per  quart«r  ae  from  December  Uat  next. 

Wimbledon. — The  T.C.  at  its  meeting  on  November  Isfc 
instructed  the  town  clerk  to  open  o-p  negotiations  with  the  Fixed 
Price  Light  Co.  with  a  view  to  terminating  the  agreement  of 
Auguit,  1912.  The  town  clerk  reportod  that  Me«nrB.  Hamloock 
and  Dykes,  consnltlnr  engineers  tfi  tlio  Fixnl  Price  I.iglitCo, 
had  intimut»l  that  tboir  clients  wore  prrpare<l  to  treat  provided  they 


could  be  satisfied  that  the  Council  had  the  power  to  purchase  the 
Fixed  Price  Light  undertaking  in  Wimbledon,  and  could  make  pay- 
ment in  fulfilment  of  any  understanding  that  might  be  arrived  at 
without  proviso  or  reservation  ;  that  their  clients  would  in  the 
meantime  consider  the  basis  on  which  they  would  terminate  the 
agreement  and  asking  for  any  early  reply,  as  in  the  event  of  the 
agreement  not  being  terminated  by  mutual  consent,  conditions 
will  render  it  necessary  for  them  to  raise  the  price  of  electricity 
to  their  consumers.  The  Committee  has  informed  Messrs.  Hancock 
and  Dykes  that  the  Council  is  not  prepared  to  extend  the  period  of 
the  agreement,  and  further  asked  for  payment  of  outstanding 
accounts.  The  application  for  a  prov.  order  for  the  supply  of 
electricity  to  the  parish  of  Cuddington  has  been  deferred. 

York. — Year's  AVorking. — The  annual  accounts  of 
the  electricity  undertaking  show  that  the  income  from  private 
lighting  was  £23,987  ;  from  public  lighting,  £2,756  ;  from  power 
supplied  to  the  Tramways  Committee,  £t;,021  ;  rents  of  motors, 
&c.,  amounted  to  £1,034,  making  a  total  of  £33.798.  The  total 
working  expenditure  was  £  18,702,  including  £462  for  war  allow- 
ances, leaving  £15,096  to  be  transferred  to  the  net  revenue 
account  ;  after  payment  of  interest  and  sinking  fund  ohargea 
amounting  to  £12.549  and  income-tax  of  £281,  there  was  a  anr- 
plus  of  £2,2i;."i,  which  has  been  transferred  to  the  reserve  and 
renewals  account. 


TRAMWAY  and  RAILWAY  NOTES. 


Australia. — A  recent  issue  of  the  CommonweaUh 
Engineer  described  the  progress  made  in  connection  with  the 
Victorian  Railways  Newport  power  house,  which  will  supply  the 
Melbourne  Electric  Railways.  The  36-acre  site  of  this  station  ia 
about  200  yards  distant  from  the  Yarra  River,  the  ground  being 
covered  with  basaltic  rock,  which  has  been  used  for  concrete  work 
in  the  foundations.  The  main  building,  measuring  310  ft.  long  and 
415  ft.  wide,  is  built  with  steel  pillars  and  reinforced  plaster  walls  ; 
the  transformer  and  switch  houses  are  of  brick.  The  concrete 
(cement,  sand  and  water)  has  been  applied  to  the  walls  by  a  com- 
pressed air  apparatus  which  projects  the  mortar  into  the  required 
position.  The  first  section  of  the  power  plant,  consisting  of  aix 
10,000-KW.  Parsons  turbo-alternators  and  exciters,  is  being  erected. 
Current  will  be  generated  at  3,300  volts  and  stepped  up  to 
20,000  volts  for  distribution  to  the  sub-stations.  A  wet  air  cooling 
plant  is  being  installed,  also  two  350- KW.  auxiliary  turbines  and  a 
test  pond  for  12,500- KW.  capacity,  together  with  special  arrange- 
ments to  facilitate  the  testing  of  any  steam- electrical  set.  Some 
nine  miles  of  cables  for  auxiliary  plant  are  led  through  cement 
conduits  in  the  foundations.  An  electrically-driven  60-ton  crane, 
with  a  five-ten  auxiliary  hoist,  is  provided  in  the  engine-room. 
The  assembling  of  the  first  12  Babcock  boilers  and  Green 
eoonomisers  has  been  practically  completed  ;  the  complete  equip- 
ment will  consist  of  24  boilers  each  evaporating  30,000  lb.  of 
water  per  hour,  working  at  2101b.  pressure  and  supplying  steam 
superheated  to  600°  F.  The  boilers  are  erected  in  pairs,  each  pair 
with  a  75-ft.  steel  chimney  and  fan  equipment.  Mechanical  coal 
conveying  and  suction  ash  plants  are  being  provided,  the  former 
for  supplying  bunkers  over  the  boilers  and  adjoining  coal  stores. 
The  condensing  water  is  obtained  from  and  returned  to  Hobson's 
Bay,  and  a  pair  of  rotary  screens  is  provided  in  each  inlet 
conduit. 

The  Government  Bill  providing  for  the  temporary  control 
of  the  Melbourne  tramways,  after  they  have  been  taken  over 
by  the  Government  from  the  Melbourne  Tramway  and  Omnibus 
Co.,  provides  for  a  Board,  contisting  of  five  members,  appointed 
by  the  (iovernor  in  Council  :  the  Board  is  to  have  power  to  borrow 
up  to  £500,000  by  way  of  overdraft  or  debenture",  to  provide 
for  the  running  of  the  tramways.  A  tramway  fund  is  to  be 
created,  and  all  moneys  received  by  the  Board  are  to  be  paid  into 
the  fund,  except  certain  amounts  which  will  be  required  to  meet 
working  expenses.  The  Board  will  be  appointed  as  soon  as  the  Bill 
is  enacted,  and  will  remain  in  office  until  October  31st,  1917,  or 
until  such  date  earlier  as  the  (iovernor  in  Council  may  determine 
on. —  Mrlbournr  Age. 

Belfast, — .Vccording  to  figures  supplied  by  the  genera! 
manager,  the  effect  of  providing  a  20-minute  service  on  certain 
Corporation  tramway  routes  which  formerly  had  a  lOminute 
service,  has  been  a  weekly  net  loss  of  £80.  The  10  minute  service 
is  to  be  restored. 

Bradford. — R'lently  Mr.  C.  .J.  Spencer,  the  Corpora- 
tion tramway  manager,  reported  on  the  question  of  ailopting  a 
system  whereby  the  collection  of  fares  by  conductors  would  be 
avoided,  the  suggestion  being  that  tickets  should  bs  purchased  in 
advance,  the  proposal  having  a  bearing  upon  the  emplrvment  of 
women  conductors.  He  considered  the  suggested  system  unwork- 
able, and  likely  to  result  in  the  employment  of  a  larger  instead  of 
a  smaller  staff.  Mr.  Spencer  states  that  he  ia  attracted  by  the 
idea  of  volunteer  labour  as  employed  at  Birmingham,  and  considers 
it  would  bo  desirable  to  consider  it  for  future  use  ;  he  alto 
suggested  that  a  certain  number  of  women  conductors  should  be 
employed  on  certain  routes  as  an  ex|>eriment. 

The  Committee  decided  to  defer  the  question  of  employing 
women  until  it  ha-l  seen  the  roault  of  an  appeal  for  men  of 
liotwoon  10  anil  50  years  of  age,  and  nlno  that  the  recommemlft- 
tions  of  the  manager  with  regaril  to  volunteers  bo  adopted. 
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Blackpool. — Trajiwav  Accident. — A  collision  occurred 
on  the  Corporation  tramway?,  close  to  the  central  atation,  on 
December  2nd,  when  the  town  was  enveloped  in  a  heavy  teg.  Both 
cars  were  damaged,  and  two  or  three  pasaengers  complained  of 
ahock,  while  a  lady  conductor  had  a  fortunate  escape  from  serious 
injury. 

Colchester. — Fe.mai,e  CoNuucTORf!. — The  T.C.  has 
decided  to  have  10  females  instructed  with  s  view  to  their  employ- 
ment as  conductors  on  the  electric  tramcars. 

Continental. — Italy. — The  Consiglio  Superiore  dei 
Lavori  Pubblici  has  approved  of  the  scheme  for  the  electrification 
of  the  whole  of  the  Sanerritana  line.  The  kilometre  subsidy  has 
been  increased  to  10,000  lire  for  kilometre  for  50  years. 

The  Sindaco  of  Verona  has  been  authorised  to  invite  tenders  for 
carryiner  out  the  construction  of  the  Valpantena  electric  tramway, 
which  is  to  be  worked  by  the  syndic. 

Two  weeks'  experimental  runniner  of  four  electric  (roods  trains 
on  the  Bardonecohia-Modane  trunk  line,  including  the  Fregus 
tunnel,  have  given  most  satisfactory  results,  and,  in  consequence, 
the  goods  service  in  and  out  of  Italy  will  be  forthwith  established. 
The  passenger  service  on  the  same  section,  hitherto  in  operation 
between  Bussoleno  and  Bardonecchia,  will  shortly  be  extended  to 
Modane. 

Derby. — Female  Conductors. — The  T.C.  has  decided 
to  employ  women  conductors,  owing  to  the  scarcity  of  male 
labour. 

Reia'hlej'. — Extensions. — The  T.C.  has  applied  for  an 

extension  of  time  until  August  7th,  l'.)17,  for  the  completion  of 
the  overhead  equipment  for  electrically-propelled  vehicles  from  the 
tramway  terminus  at  Ingrow  to  Oxenhope. 

L.  &  Y.  Railway  Electritication. — To  supply  energy 

to  the  last  electrified  section  of  the  L.  &  Y.  Co.,  i.r.,  from  Man- 
chester to  Bury,  via  Heaton  Park,  and  for  future  lines  which  it  is 
understood  will  be  converted  to  electrical  working,  a  power  atation 
has  been  built  a  few  miles  out  of  the  city.  The  initial  plant 
consists  of  two  5,000-KW.  6,600-volt  turbo-alterators,  by  Messrs. 
Dick,  Kerr  &  Co.,  which  will  supply  three-phase  current  to  two 
sub-stations  at  Victoria  Station,  Manchester,  and  at  Radcliffe ; 
also  a  third  turbine  unit  consisting  of  a  500-Kw.  three-phase 
25-oyole  Weatinghouse  geared  turbine  set,  to  generate  current  at 
440  volts,  for  auxiliary  uses. 

The  main  awitchgear  has  been  supplied  by  the  Britiah  Thomson- 
Houaton  Co.  Three  1,000-KW.  Dick,  Kerr  rotary  converters  with 
transformers  are  installed  in  each  sub-atation  for  supplying  the 
traina  which,  as  pointed  out  in  a  short  article  on  the  special  form 
of  conductor  rail  used,  which  appeared  on  page  315,  will  be 
supplied  with  direct  current  at  1,200  volts  pressure.  The  train 
equipments  are  also  by  Messrs.  Dick,  Kerr,  and  each  motor  coach 
will  be  equipped  with  four  200-h.p.  motors. 

Newca.stle. — Tbaffic  Difficulties. — The  City  Counci', 

on  Wednesday  last  week,  conaidered  a  reaolution  that  the  Tram- 
ways Committee  be  instructed  to  arrange  that  the  last  car  shall 
leave  the  City  Terminus  at  10.30  on  each  week  day,  and  9.30  on 
Snndaya.  An  amendment  that  the  Committee  be  instructed  to  recon- 
sider the  matter,  with  a  view  to  giving  further  travelling  facilities, 
was  carried.  Mr.  R.  Mayne,  chairman  of  the  Tramways  Committee, 
said  the  Tramways  Committee  was  conscious  of  the  inconvenience 
caused,  but  it  was  carrying  50,000  more  workmen  per  week.  It 
had  the  offer  of  120  volunteers,  and  if  it  had  the  offer  of  240,  who 
could  be  properly  trained,  a  modified  service  could  be  given  at 
night.  The  difficulty  waa  to  get  men  who  could  train  during  the 
day.  He  thought  there  were  many  men  in  the  city  whose  occupa- 
tion would  enable  them  to  give  their  eervices  during  the  day — 
insurance  agents  and  ministers  of  the  Gospel.  Under  the  present 
system  the  outward  bound  cars  leave  the  city  about  9  o'clock. 

Sheffielil. — Tramway  Estimates,  itc— Owing  to  the 
severe  strain  on  the  motormen  and  conductors,  in  consequence  of 
the  heavy  traffic  at  Christmas,  the  City  ('auncil  is  recommended  to 
authorise  the  Committee,  if  it  deem  it  advif  able,  to  suspend  the  tram- 
way service  altogether  on  Sunday,  the  26th  inst.  It  is  anticipated 
that  the  working  of  the  tramwaya  for  the  years  ending  March  25th, 
Utlfi  and  1017.  will  show  net  balances  of  £34,974  and  £23,635 
respectively.  These  figures  are  subject  to  any  adjustment  which 
may  be  necessary  in  respect  of  the  "Excess  Profits"  tax, 

Stockport. — The  T.C.  has  approved  a  recommendation 
of  the  Tramway  Committee,  that  with  a  view  to  inducing  more 
regular  attendance  to  duty  a  gratuity  of  2s.  per  week  be  paid  to 
all  motormen,  conductors  and  inspectors  who  work  a  complete 
week  in  accordance  with  the  duty  sheets  of  the  department,  pend- 
ing the  return  of  the  members  of  the  department  now  with  the 
Forces. 


TELEGRAPH  and  TELEPHONE  NOTES. 

Hull. — The  Corporation  Telephones  Committee  has 
agreed  to  grant  female  operators  a  bonus  of  la.  6d.  per  week,  no 
previous  provision  having  been  made  for  female  employe?.  As 
regard  the  male  staff,  the  Committee  has  agreed  to  recommend  the 
Council  to  adopt  the  Post  Office  scale  of  bonuses,  Ss.  to  those  in 
receipt  of  less  than  £2,  and  2s.  to  those  receiving  between  £2  and 
£3  weekly. 


Japan. — Hitherto  no  private  person  has  l)een  permitted 
to  establish  or  work  any  apparatus  for  wireless  telegraphy  in 
Japan.  According  to  a  new  regulation,  however,  which  came  into 
force  on  November  let  last,  radio-telegraphy  may,  subject  to  a 
licence  being  first  obtained,  be  installed  for  private  administration 
outside  the  Sta'e  telegraph  and  telephone  area,  in  vessels  and 
in  aircraft.  A  licence  may  also  be  obtained  by  persons  who  con- 
dnct  experiments  in  wireless  telegraphy. 

IjCytoii. — With  a  view  to  economy,  the  Establishment 
Committee  of  the  U.D.C.  is  considering  the  desirability  of  establish- 
ing a  central  telephone  switchboard  with  extensions. 

Russia. — The  Minister  of  the  Interior  has  applied  to 
the  Council  of  Ministers  for  an  allocation  of  350,000  roubles,  to 
construct  a  fourth  telephone  line  between  Petrograd  and  Moscow. 

Wireless  Telephony.  —  It  is  announced  from 
Christiania  that  Mr.  Frost,  the  Norwegian  manager  of  the  radio- 
station  at  Stavangar,  has  devised  a  new  apparatus  for  wireless 
telephony,  and  has  associated  himself  with  the  Marconi  Co.  in 
the  matter.  At  present  further  experiments  are  being  made  with 
the  apparatus  at  the  English  Marconi  station  to  ascertain  the 
reliability  of  the  system. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Australia. — Adelaide. — .January  19th.  P.M.G.  Com- 
mon-battery switchboard.   See  "  Official  Notices  "  November  19th.' 

January  2fith.  Deputy  P.M.G.  Twenty  tons  of  galvanised-iron 
wire,  400  lb.  to  the  mile.* 

Brisbane.  —  P.M.G.  January  26th.  —  Galvanised-iron  wire. 
January  5th. — Jointing  sleeves  and  oopper-olad  steel  wire.  See 
"  Official  Notices"  November  19th. 

January  26th.  Deputy  P.M.G.  Telephone  instruments,  parts 
and  accessories.* 

Sydney.— January  31st.  Three  electrically-operated  railway 
freight-car  transferers,  for  Jones  Bay  wharfage,  Pyrmont.  Particu- 
lars from  Engineer-in-Chief  of  the  Harbour  Trust,  Circular  Quay. 

February  7tb.  Metropolitan  Board  of  Water  Supply  and 
Sewerage.  For  No.  1  pumping  station  at  Ultimo.  Two  centrifugal 
pumps  and  electric  motors  (4,000  gallons  per  minute  each), 
switchboards,  starters,  &c.    Contract  No.  1,301.* 

February  28th.  Municipal  Council.  Tenders  for  induction 
regulators.  Specifications  (lis.  6d.)  from  the  Electric  Light 
Department,  Town  Hall,  Sydney. 

Melbourne.  —  January  4th.  P.M.G.  Electric  measuring 
instruments,  telephone  parts,  and  automatic  common-battery 
telephones.* 

Beckenhani.— December  12th.    U.D.C.    2,000  tons  of 

Jlidland  alack  coal  (100  tons  per  week  from  January  lat,  1916),  for 
the  Electricity  Department,    See  "  Official  Notices"  December  3rd. 

Brio'kton. — December  14th.  Electrical  fittings,  for  the 
B.  of  G.  Mr.  Horace  Burfield,  Cleik,  Parochial  Offices,  Prince's 
Street,  Brighton. 

London. — West  Ham.— December  ic.th.  Three  months' 
supply  of  electrical  fittings,  for  the  B.  of  G.  Forms  of  tender 
from  Mr.  T.  Smith,  Clerk,  Union  Road,  Leytonstone,  N.E. 

Xuneaton. — December  24th.  Corporation.  Supply  and 
erection  of  an  overhead  line,  for  the  Electricity  Department.  See 
"  Official  Notices  "  to-day. 

Redditeb.— December  28th.  Council.  Eighty  tons  per 
week,  for  three  months,  of  D  S.  nuts  or  rough  alack,  See  "  Official 
Notices  "  to-day. 

Reigate. — December  15th.  Lubricating  oil  for  six  or 
twelve  months,  for  the  Corporation  electricity  works,  suitable  for 
Diesel  engines  and  air  compressors.  Particulars  from  the  Electrical 
Enarineer. 

South  Africa. — Durban. — January  5th.  Corporation 
Telephone  Department.  (1)  Telephone  apparatus  and  materials  ; 
(2)  underground  cables  ;  (3)  540  c.i.  pipes,  9  ft.  long,  for  cables. 
Messrs.  Webster  Steel  &  Co.,  5,  Eist  India  Avenue,  B.C.,  are  the 
Corporation's  London  agents.* 

Spain. — .January  2Bth.  Construction  and  installation 
in  the  Cadiz  Naval  Arsenal  of  an  electric  power  plant.  Conditions, 
&c.,  from  the  Negociado  Quinto  de  la  Segunda  Secoion  (Material) 
del  Estado  Mayor  Central  de  la  Armada,  Ministerio  de  Marina, 
Madrid.  Deposit  £800.  Local  representation. — Board  cf  Trade 
Jtiurnul . 

January  28th.  Sixty  yearb'  electric  tramway  conceesjon,  Monte 
del  Pardo  district,  Madrid.  Direction  General  de  Obras  Pnblicas, 
Ministerio  do  Fomcnto,  Madrid. 
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Walthamstow. — December  15th.  U.D.C.  Supply  of 
low-tension  cable,  for  the  Eleotrioity  Department.  See  "  Official 
Notices  "  December  3rd. 

Speoifioations  for  the  items  marked  *  oan  be  seen  at  the  Board 
of  Trade  Commercial  Intelliirence  Branch  in  London. 


CLOSED. 
Dartford.— The  following  orders  for  coil   have  been 
placed : — 

John  Waddell  4  Co.— 800  ♦ons  Yorkshire  M»ln,  at  «s.  6d.  per  ton. 
Cleeves  ft  Co.— 600  tons  Yorkshire  sl«ok,  at  Ms.  2d.  per  ton.i 
Wallace,  Spiers  &  Co.— One  truck  of  Yorkshire  "  Thuroroft,"  at  SSs.  7d. 
per  ton. 

Grimsby.— The  Public  Lighting  Committee  has  accepted 
the  tender  of  Messrs.  W.  Lnoy  k  Co.,  Ltd.,  to  supply,  for  a  period 
of  two  years,  honse  eervice  boxes  at  an  approximate  cost  of  £260, 
and  house  fuse  boxes  at  an  approximate  cost  of  £201  ;  also  the 
tender  of  Messrs.  Ed.  Bannister  &  Co.,  Ltd.,  to  supply  up  to  200 
tons  of  Brodsworth  nutty  sla^k,  at  ISs.  7d.  per  ton. 

niddletoii. — The  E  C.  has  accepted  the  tender  of  Messrs. 
Spurrier,  Glazebrook  &  Co.  for  cylinder  and  engine  oils,  and  that  of 
Mr.  R.  Taylor  for  extensions  required  at  the  electricity  station 
boiler  house. 

Sheffield. — The  City  Council  has  accepted  the  tender  of 
Messrs.  Thos.  A.  Ashton,  Ltd.,  at  £215,  for  electric  light  fittings 
at  the  King  Edward  VII  Hospital. 

Southampton. — The  Electricity  Committee  hasreeeived 
the  followingf  tenders  for  the  purchase  of  450  yards  of  1-in.  high- 
tension  concentric  lead-covered  paper-insulated  cable  and  800  yards 
of  '026  cable  :— 

450  yds.  I-OO  lead-        800  yds. 
covered  cable.        '025  cabTs. 
B.I.  &  Relsby  Cables,  Ltd.     (ar^cspted)       £131  £il 

Mackintosh  Cable  Co.,  Ltd 183  91 

Pirelli-General  Cable  Works,  Ltd.          . .  129  103 

W.  T.  Henley's  Tel.  Works  Co.,  Ltd.    . ,  124  93 

The  following  tenders  have  been  accepted  by  the  Tramways 
Committee  for  the  supply  of  a  motor-generator  : — 

Generator 

and  motor.  Switchboard. 

Lancashire  Dynamo  Co.           .  ■    (accepted)    £181  £100 

British  Westinghouse  Co.  (not  to  specification)     202  128 

Phcenli  Dynamo  Co.,  Ltd 2H  141 

Also  the  tender  of  Thermit,  Ltd.,  for  welding  HO  tram  rail  joints, 
at  25s.  per  joint. 

Stockport. — The  Corporation  Hospitals  Committee  has 
accepted  the  tender  of  Messrs.  McClure  &  Whitfield,  for  wiring  for 
the  laundry  and  electric  irons. 

The  Tramways  Committee  has  accepted  tenders  of  the  following 
firms  for  stores : — Messr'.  Dick,  Kerr  &  Co.,  Ltd.,  H.  Hollingdrake 
and  Son,  B.T  H.  Co.,  Ltd.,  Baxendale  &  Co.,  Wilkinson,  Heywood 
and  Clarke,  the  Liverpool  Jute  Bag  Co.,  Spicer  Bros..  Ltd.,  Rostron 
Bros.,  McClnre  &  Whitfield,  Brecknell,  Munro  &  Rogers,  and  the 
Brush  Electrical  Engineering  Co. 

Weymouth. — The  T.C.  has  accepted  ih'  tender  of 
Mr.  Bryer  Ash  for  .^00  tons  of  stock  coal  for  the  electricity  works, 
at  £1  39.  4d.  per  ton  ;  and  that  of  the  Direct  Coal  Supply  Co.,  o( 
Yeovil,  for  250  tons  of  best  Adtiiiralty  smokeless  coal. 


FORTHCOMING     EVENTS. 


University  College,  LondoD.- Friday,  December  10th.  At  S  p  m.  Lecture 
on  "  Domestic  Elcciric  Ha&ting,"  by  Prof.  A.  H.  Barker. 

Friday,    December    17tb.     At  6  p.m.     Sixth  leolare  bn    "  Electric 
Heating  and  Electric  Furnaces,"  by  Prof.  J.  A,  Fleming,  F.R.S. 
Greenock    Electrical  Society.— Friday.  December  lOtb.    At  7  46  p.m.    At 
Temperance  Institute,  19,  West  Stewart  Street.     Paper  on  "  Blectrio 
Tramways,"  by  Mr.  J.  Punch. 

Fiiday,  Decemb3r  17th.    At  7.45  p.m.    Special  Open  Meeting. 

Nortb  of  England  Institute  of   Mining  and   Mecbanical  Engineers. - 

Saturday,  UeceiiiherUth.    At  2  p  m.    At  Neville  Hall,  Newcastle.    Qeneral 
M.  Cling. 

Royal  Society  of  Arts— Monday,  December  IStb.  At  4.Wp.m.  At  John 
K.reot,  Adelpbi.  ('«ntor  Lectiiro,  on  "Optical  Qlaas  "  (Lect'jre  III),  by 
Vr.  W.  Roscnhain,  F.R.S. 

Illuminating  Engineering  Society.  Tuesday,  December  14tb.  At  8  p  m. 
At  the  Royal  Sjoloty  ol  Arts,  John  Street.  Adalphi,  W.C.  Paper  on 
"  Recent  Dovelipments  in  F.lnctrlc  Inrandeioent  Lamps  In  Relation  to 
Illuminating  Engineering,"  by  Prof.  J.  T.  Morris. 

PoAt  Office  Telephone  and  Telegraph   Society  of    London.- Tuesday, 

Ddcember  Itth.  At  6.110  p  m.  At  the  I.E. IS.,  Victoria  Embankment. 
W.  C.  FIfteen-mlnnte  ptpors  on  "  Bupervliion  as  ssen  from  B  ilon  " 
by  Mr.  B.  A.  Ooaiw  ;  "  Pbonograma, "  by  Mr.  B.  R.  Mead  t  "  The  Deflcli  on 
the  Tslagraptas,"  by  Mr.  W.  U.  F.  Webb. 
AsioclaMon  of  Supervising  Electrlclani.— Tuesdav,  Daoember  14th.  Al 
7.III  p  m.  At  St.  Kride's  InBtlluto,  Hrlde  Lane,  E.O.  Paper  on  "  Electric 
Lilts,  "  by  Mr.  H.  Marryat. 

Institution  of  Civil  Engineers.— Tuesday,  December  14tb.  At  6.80  p.m. 
At  Oreat  Ooorge  Street,  Wostmln^lnr,  M.W.  James  Forrest  Lecture  on 
"  Electrical  Kallway4,'-  by  Mr.  H.  M.  Hobarl,  to  be  read  by  Mr.  .J.  A.  F. 
Asplnall ;  also  Bpeclal  (tencral  Meeting. 


Nottingham  Society  ol  Engineers.— Wednesday,  December  18th.  Al 
7.80  p.m.  Al  the  Welbeok  Hotel,  Milton  Street.  Paper  on  "  The  Evo- 
lution ol  Bigb'Bpeed  Steel,  "  by  Mr.  A.  W.  Shepherd. 

Institution  of  Electrical  Engineers. -Thursday.  December  18th.  At  s  p.m. 
At  Victoria  Embankment,  W.C.  Paper  on  "  The  Design  ol  Hlgh-Presanre 
Distribution  Systems,"  by  Mr.  J.  R.  Beard. 

(Western  Local  Section) —Monday,  December  lath.  At  5  p.m. 
In  the  Old  Library  o(  the  8Duth  Wales  lostitule  of  Engineers,  Park  Place, 
C«rdl9.  Pap3r  on  "  The  Design  of  Higb-Pressnre  Distribution  Systems," 
by  Mr.  J,  R.  Beard.  After  the  meeting  there  will  be  an  informa' 
dinner. 

(Manchester  Local  Section).— Tuesday, December  14th.  At  7.80  p.m. 
At  the  Engineers'  Club.  Paper  on  "  The  Design  ol  High-Pressure  Dis- 
tribution Systems,"  by  Mr.  J.  R.  Beard. 

(Scottish  Local  Section.)— Tuchday,  December  14tb.  At  8  p.m. 
At  Princes  Street  Station  Hotel,  Bdinbnrgh.  Paper  on  "Electric 
Heating:  Its  Present  Position  and  Future  Development,"  by  Mr.  Q. 
Wilkinson. 

(Biraiingham  Local  Section).— Wednesday,  December  16th,  At 
7  p.m.  At  the  University,  Edmimd  Street.  Paper  on  "  Notes  on  the 
Ignition  of  Explosive  Gas  Mixtures  by  Eleolric  Sparks,"  by  Mr.  J,  D, 
Morgan. 

(Students'  Section).— Wednesday,  December  IBtb.  At  7.45  p.m. 
At  the  I.E.K.,  Victoria  Embankment,  W.C.  Paper  on  "  The  Alnminlnra 
Electrolytic  Arrester  with  an  Introduction  on  Electrical  Dlsturbanoes," 
by  Mr.  A.  0.  Ramsey. 

Institution  of  Mechanical  Engineers.— Friday,  December  nth.  At  6  p.m. 
At  11,  Great  Qeorge  Street,  Westminster,  B.W.  Paper  on  "  Engineering 
CJolleges  and  the  War,"  by  Dr.  B.  M,  Walmsley  and  Mr.  C.  E.  Larard. 

Electro-Harmonic  Society. -Friday,  December  17th.  At  8  p.m.  At  Bolborn 
Restaurant.    Smoking  Conoert. 

Nortb-Easl  Coast  Institution  of  Engineers  and  ShipbuUders.— Friday, 
December  17Eh,  At  7.80  p  m.  At  Bolbeo  Hall,  Newcastle.  General 
Meeting. 

Manchester  Association  of  Engineers.— Batnrday,  December  18tb.  At 
Grand  Hotel,  Aytoon  Street,  Manchester.    Topioal  Discussion  Evening, 


NOTES. 


Electrical  Engineer  Recraits. — As  we  go  to  press  we 

learn  that  the  London  Electrical  Bngineers  (Headquarters  16 
Regency  Street,  S.W.)  are  now  open  for  recruiting  again. 

Electricians  and  Instrument  Repairers  Wanted.— 

There  is  a  great  and  urgent  need  for  the  above  for  the  Royal 
Engineers  Wireless  Section.  We  would  draw  the  attention  of 
suitably  qualified  men  wishing  to  enlist  for  the  period  of  the  war 
to  a  notice  appearing  among  our  o£Scial  advertisements  to-day. 

Fire  Caution. — The  British  Fire  Prevention  Committee 
has  issued  a  special  Christmas  "  Fire  Warning,"  free,  for  the  public 
use  in  connection  with  public  and  private  Christmas  entertain- 
ments, &c.  Electricity  users  are  warned  not  to  make  the  slightest 
change  in  electric  wiring  without  consulting  a  competent  electrician 
or  an  electrical  inspector.  Copies  of  the  "  Warning  "  are  obtainable 
from  the  Committee,  upon  written  application  with  the  necessary 
return  postage  enclosed, 

Nitrogen  Fixation   in    Russia. — It   is   reported   in 

Scandinavian  papers  that  a  large  company  with  strong  capital 
backing  has  been  formed  in  Russia  for  the  purpose  of  manufac- 
turing nitrates  from  'the  nitrogen  of  the  air.  The  process  to  be 
used  is  the  well-known  Birkeland  and  Eyde  process.  All  arrange- 
ments with  the  Norwegian  company,  owners  of  the  Birkeland  and 
Eyde  patents,  have  been  made  and  a  plant  is  being  built  in  the 
North  of  European  Russia,  off  the  White  Sea. — MetallurgUal  and 
Chemical  Enijine^ring. 

Electric  Heating  and  Electric  Furnaces. — In  his 

fifth  lecture  at  University  College,  London,  last  week.  Prof.  J.  A. 
Fleming  dealt  with  the  products  of  the  electric  furnace — 
carborundum,  graphite,  aluminiam,  calcium  carbide,  quartz  glass, 
and  the  ferro-alloys  being  the  principal  substances.  The  enormous 
industry  that  has  grown  up  at  Niagara,  in  connection  with  the 
supply  of  cheap  electric  power  that  is  available  there,  was 
desjribed,  after  which  some  views  of  the  aluminium  works  at 
Lochleven,  in  Scotland,  were  given.  A  great  advantage  of  the 
smelting  of  aluminium  from  bauxite  was  shown  to  be  the  con- 
tinuity of  the  proces),  which  is  carried  on  day  and  night,  the  raw 
materials  being  added  and  the  molten  metal  tapped  off  without 
interrupting  the  process. 

The  quarts,  glass  which  is  now  so  widely  used,  and  is  of  con- 
stantly increasing  importance,  is  prepared  electrically ;  in  the 
perfectly  transparent  forms  the  air  bubbles,  said  the  lecturer,  are 
eliminated  by  heating  the  material  in  an  electric  furnace  under  a 
pressare  of  500  lb.  per  bc|.  in.  The  importance  of  the  ferro  alloys 
dates  from  the  discovery  of  the  remarkable  effects  of  small  per- 
centages of  manganese,  tungsten,  vanadium,  nickel  and  molybdennm 
on  the  dynamic  qualities  of  steel.  While  0'6  per  cent,  of  vanadium 
raises  the  tensile  strength  of  steel  onl.v  from  3i<,300  lb.  per  eq.  in. 
(trdinary  carbon  steel)  to  45,620  lb.,  it  increanes  the  resistance  to 
shook  enormously — vanadium  steel  standing  12,776  shocks,  whilst 
carbon  steel  endured  only  4, L'OO.  Most  of  the  "  special  steels"  are 
made  in  electric  furnaces.  Such  minute  peroentagejoannot  be  directly 
mixed  with  the  charge,  so  th(>y  are  introduogd  in  the  totm  of 
alloys  with  iron. 

The  lecture  oonclnded  with  a  brief  acoonnt  and  demonstration 
of  electric  welding. 

.\ppointments    Vacant. — Si^itchboard    attendant    for 

Lanoaiter  (.'7s.  6d.).  :  electricians  and  instrument  repairers  for 
the  Wireleee  Section,  R.K     See  our  advertisement  pages  to-day, 
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Electric  Propulsion  of  Battleships.— The  following 

abstiaot  of  a  paper  read  by  Mr.  W.  L.  R.  Emmet,  before  the 
American  Society  of  Naval  Architects  and  Marine  Engineers, 
appeared  in  a  recent  issue  of  Sfii/ibiiih/hii/  ami  Shijipin/)  Record  :  — 
The  Navy  Department  of  the  United  States  has  awarded  to  the 
General  Electric  Co.,  of  Schenectady,  NY.,  a  contract  for  electric 
propelling  machinery  for  the  new  battleship  CnUfornia,  which  is 
beinar  built  at  the  New  York  Navy  Yard.  This  ship  is  of  the 
largest  and  most  powerf nl  c'.ass  which  has  been  adopted  by  the 
United  States.  Hrjr  displacement  is  32,000  ton'?,  and  her  maximnm 
speed  is  to  be  about  -21  knots,  requiring  about  37,000  s.H.P.  The 
contract  with  the  General  Electric  Co.  covers  two  turbiqe-driven 
generating  uiits,  four  propellinjr  motors  (one  for  each  shaft), 
switching  apparatus,  cables,  instruments,  &c.,  two  turbine-driven 
exciting  units,  and  a  complete  equipment  of  oondensiii?  auxiliaries 
and  ventilating  blowers,  all  driven  by  motors  from  the  exciting 
units.  In  fact,  it  covers  practically  the  entire  engine  room  equip- 
ment except  the  main  oondenserp. 

Each  of  the  auxiliary  units  is  of  300  KW.  capacity  with  a  240- 
Tolt  direct-current  generator  geared  to  a  high  speed,  non-condensing 
tarbine.  These  turbines  will  exhaust  into  the  heaters  or  into  the 
main  turbines,  or  b)th. 

The  motors  which  drive  the  auxiliaries  will  be  designed  for  a 
considerable  range  of  speed  variation,  so  that  the  auxiliaries  will  be 
adaptable  to  economical  conditions  at  different  speeds  of  the  ship. 

The  award  of  this  contract  was  the  result  of  a  very  long  cam- 
paign conducted  by  the  writer  in  which  the  equipment  of  the 
oollier  Jupiter  has  been  an  incident. 

The  Jupiter  has  now  been  in  commission  for  two  years  and  has 
proved  an  unqualified  success.  The  steam  consumption  of  the 
main  drive  with  190  lb.  pressure,  dry  steam,  and  28  ."i  in.  vacuum 
is  11  lb.  per  H.p.-hour  delivered  to  the  propeller  shafts,  which  is 
at  least  30  per  cent,  better  than  is  done  by  reciprocating  engines 
in  ships  of  the  class.  There  is  also  evidence  of  further  saving  in 
the  Jupiter,  incident  to  the  fact  that  her  large  slow  speed  propellers 
are  tamed  with  a  perfectly  uniform  angular  motion  and  with 
entire  freedom  from  racing,  conditions  heretofore  unknown  with 
such  propellers. 

The  generators  for  the  California  are  bipolar  alternators,  and 
the  motors  are  arranged  to  be  connected  either  for  24  poles  or  36 
poles.  For  economic  cruising  at  15  knots  or  less,  ou'?  generator 
will  be  used  with  motors  on  36  pole  connection.  For  higher 
speeds  the  24-pole  connection  will  be  used.  The  ship  will  be 
capable  of  operating  at  a  speed  of  about  18'5  knots  with  one 
gensrator. 

Speed  variation  with  either  motor  connection  will  be  effected  by 
change  of  turbine  speeds  through  the  agency  of  variable  speed 
governors  designed  to  hold  automatically  any  desired  speed  within 
nsnal  ranges.  This  arrangement,  which  is  also  used  in  the  Jvpiter, 
entirely  prevents  racing  and  makes  it  convenient  to  hold  a  fixed 
speed  irrespective  of  variations  in  sea,  weather  or  steam  conditions. 
It  is  thought  that  this  feature  will  be  valuable  in  fleet  formations. 
The  steam  consumption  guaranteed  on  the  California  covers  the 
total  steam  required  for  the  main  turbines  and  ensrine-room 
auxiliaries  as  described  above.  The  conditions  are  250  lb.  gauge 
pressure,  dry  steam,  with  such  vacuum  as  can  be  produced  under 
trial  conditions.  The  guaranteed  water  rates  per  horse-power 
delivered  by  the  propeller  shafts  are  as  follow:— At  10  knots, 
14'6  lb.;  at  15  knots,  ir4  lb.  :  at  19  kn^ts,  111  lb.  ;  maximum 
speeds,  119  lb. 

Very  heavy  penalties  are  imposed  in  case  these  guaranteed  con- 
sumptions are  exceeded  in  trials,  $25,000  per  lb.  for  the  two  lower 
speeds  and  $20,000  per  lb.  for  the  two  upper  speeds. 

At  full  speed  the  California  propellers  wiU  make  175  b.p.m.,  this 
being  about  the  lowest  speed  of  propellers  which  is  practicable 
within  the  space.  The  propeller  speeds  proposed  for  the  sister 
ships  with  Parsons  turbine  drive  is  240  b.p.m.,  and  comparisons  by 
Dyson's  method  indicate  that  this  speed  difference  wUl  give  the 
California  an  advantage  of  about  9  per  cent,  in  propeller  eflSoiency. 
The  following  table  gives  a  comparison  of  steam  consumption 
per  effective  horse-power  between  the  Califurnia  as  guaranteed,  the 
Florida  ani  Vta/i  which  are  driven  by  Parsons  turbines,  and  the 
Delaware,  which  is  driven  by  recipocating  engines.  These  figures 
are  taken  from  the  published  records  of  trials  :  — 

Prop,  speed. 
UktB.         ISkts.         19kte.  91  kts.         21  kts. 

Florida     ...     318  —24  0  23  0  328 

VtaK         ...     287  —  20-3  21^0  323 

Bflaware ...     22'0  —  187  210  122 

California...     17-3  152         150  164  175 

Such  a  table  as  this  aff  jrds  the  truest  basis  of  comparison  of 
prime  movers  in  ship  3. 

The  estimated  weight  of  the  propelling  machinery  without  con- 
densing auxiliaries  is  530  tons,  and  that  of  the  turbines  originally 
proposed  was  653  tons. 

Comparing  the  arrangement  of  the  machinery  of  the  California 
with  the  I'tali,  and  a  geared  turbine  equipment  for  a  large  wa»sbip 
shown  in  a  paper  by  Sir  Charles  Parsons  read  in  March  of  1913, 
Mr.  Emmet  drew  attention  to  the  simplicity  of  piping,  steam  and 
vacuum  connections  with  the  electric  drive  as  compared  with  the 
other  methcdi.  The  Calif  iriva  has  two  turbines,  the  Utah  has  10, 
and  the  proposed  Parsons  geared  equipment  has  32. 

AH  of  the  steam  passages  between  turbines  in  these  arrange- 
ments involve  loss  of  useful  pressure,  and  many  of  them  involve 
risk  of  vacuum  loss  through  air  leakage,  for  it  must  bs  remem- 
bered that  ships  are  often  subject  to  vibration  and  that  there  may 
he  appreciable  relative  motion  of  these  different  pirts  through 
tzpanaion  strains  or  working  of  the  ship,  or  through  their  own 
inertia  when  the  ship  is  vibrating  or  labouring  in  a  seaway. 


The  (ias  Turbine.— Messrs.  Brown  Boveri,  of  Baden, 
Switzerland,  have  for  some  time  been  experimenting  with  a  view 
to  producing  a  commercially  practical  gas  turbine,  designed 
apparently  on  the  impulse  principle.  According  to  Induatrial 
Biif/ineeriii,/  there  is  a  group  of  bottle-shaped  explosion  chambers 
arranged  radially  around  the  shaft  of  this  tarbine.  Each  chamber 
has  inlet  valves  for  air  and  gas  and  an  exhaust  valve  for  the  pro- 
ducts of  combustion.  The  operation  bears  points  of  resemblance 
to  a  two-cycle  gas  engine,  and  may  be  described  in  general  as 
follows  :  —Air  is  forced  into  each  explosion  chamber  in  turn.  The 
gas  entry  valves  are  then  successively  opened  and  gas  is  also  forced 
in  under  pressure.  When  volatile  liquid  fuel  is  used,  a  spraying 
apparatus  worked  by  compressed  air,  on  similar  lines  to  the  Diesel 
euiinc,  is  resorted  to.  As  the  explosion  chambers  become  filled 
with  the  predetermined  proportions  of  ga9  and  air,  the  mixture  in 
each  is  fired  by  electric  sparks.  The  exhaust  valve  in  the  neck  of 
the  explosion  chamber  is  then  opened  and  the  hot  gasee  rush 
out  through  a  conical  nozzle  similar  to  that  used  in  the  two  best 
known  typas  of  impulse  steam  turbines. 

From  the  nozzle  the  now  cooling  and  expanding  ga^es  impinge 
on  the  rotor.  A  fan  keyed  on  the  shaft  is  placed  at  the  exhaust  end 
to  assist  in  drawing  the  hot  gases  through  the  rotor  and  accelerate 
the  reduction  of  temperature.  When  the  pressure  in  the 
explosion  chamber  has  been  spent  an  independent  blast  of  air  is 
forced  through  to  perform  the  office  of  scavenging,  as  in  the 
two-cycle  reciprocating  gas  engine  after  the  completion  of  the 
power  stroke.  In  the  case  of  the  turbine,  however,  the  time 
available  for  scavenging  is  longer.  A  fresh  supply  of  fuel 
is  next  forced  into  the  explosion  chamber  and  the  process 
continues.  The  exhaust  gases  can  aUo  be  used  to  raise  steam  in  a 
small  boiler,  the  steam  being  used  to  drive  the  air  and  gas  pumps, 
and  also  for  the  producer. 

A  gas  turbine  would  occupy  only  one-third  of  the  space  required 
for  a  gas  engine  of  equal  power,  and  would  average  not  more  than 
a  quarter  of  the  weight. 

A  "  Boots  "  Electric— The  well-known  firm  of  whole- 
sale and  retail  chemists,  Messrs.  Boots,  whose  headquarters  are  at 
Nottingham,  have  recently  added  another  electric  vehicle  to  their 
fleet,  being  the  fourth  in  two  months.  The  lorry,  which  we  illus- 
trate, is  of  the  "  Cedes"  Electric  Traction  Co.'s  make,  the  two  rear 
wheels  being  fitted  with  slow-speed  motors  built  into  the  hnbs 
The  lorry  is  a  large   one,  being  21  ft.  6  in.  long,  and  7  ft.  6  in 


wide,  and  has  a  carrying  capacity  of  4  tons.  Messrs.  Bjots  are 
already  using  a  three- wheel  electric  car  built  by  Messrs.  Thouvenin- 
ToUia,  of  Paris, an  industrial  truck  of  the  Silvertown  Co.'s  make,  a 
similar  vehicle  supplied  by  the  General  Vehicle  Co.,  and  two 
Napier  electric  chassis  converted  to  commercial  delivery  vans,  and 
several  other  electric  vehicles  are  being  added.  We  understand 
that  the  firm's  experience  with  the  electric  vehicle  has  been 
extremely  satisfactory. 

Admiralty  Board  of  Invention  and  Researcli.— 

The  Board  has  appointed  a  number  of  permanent  sub-committees 
to  work  in  conjunction  with  the  Central  Committee,  of  which 
Lord  Fisher  is  president.  Submarines,  mines,  searchlights,  torpedo- 
nets  (not  in  ships),  wireless  telegraphy,  and  generale  lectrioal  and 
eleotro-magnetic  subjects  are  covered  by  a  single  sab-committee, 
farming  Section  II,  and  composed  of  the  Duke  of  Buccleuch, 
Prof.  W.  H.  Bragg,  Mr.  W.  DuddeU,  Prof.  Sir  E.  Ratherfjrd, 
Dr.  R.  T.  Glazebrook,  and  Mr.  C.  H.  Metz. 

Controlled    Establishments.  —  The    total    number 

of  controlled  establishments  is  now  2,026.  The  staff  of  the 
Ministry  of  Munitions  already  numbers  3,000,  and,  according  to 
Dr.  Addieon,  it  is  growing  daily.  A  list  of  200  persons  who  are 
giving  gratuitous  services  to  the  Minister  of  Munitions  is  pub- 
lished in  the  limes  for  Tuesday  last.  It  contains  the  names  of 
many  scientific  experts,  employers  of  labour,  and  business  men  who 
are  assisting.  Among  them  the  following  appear:— Sir  John 
Aird,  Prof.  H.  B.  Baker,  Dr.  G.  T.  Beilby,  Mr.  S.  Z.  de  Ferranti. 
Mr.  W.  DuddeU,  Sir  E.  A.  Hadfield,  Prof.  J.  S.  Haldane,  Mr.  Alfred 
Herbert,  Prof.  B.  Hopkinson,  Sir  A.  B.  W.  Kennedy,- Mr.  Michael 
Longridge,  Mr.  W.  T.  MacLellan,  Mr.  S.  S.  Moore-Ede,  Sir  H. 
Norman,  M.P.,  Sir  B.  Redwood,  Mr.  J.  Swinburne,  and  Prof.  Sir 
J,  J.  Thomson. 
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Educational.— Portsiiiouth  Ito.val  Dockyard  School. 

— On  Wedneeday,  December  Ist,  Rear-Admiral  A.  W.  Way- 
moath,  supported  by  the  Dockyard  officers,  distributed  the  prizes 
to  the  engrineerinfj,  electrical  and  shipwright  apprentices,  under 
instruction  in  H.M.  Dockyard  School  at  Portsmouth. 

The  annual  report  included  the  following  remarkable  summary 
of  suooesBBB  grained  during  the  year  by  students  of  the  school : — 

Two  Whitworth  Scholarships  out  of  four  offered  for  open  com- 
petition in  (ireat  Britsin  (Messrs.  J.  E.  Wright  and  W.  E.  Park). 

Nine  Whitworth  Exhibitions  out  of  a  total  of  30  offered. 

Four  Royal  Scholarships  out  of  the  five  offered  in  mechanics  for 
open  competitit  n  in  the  United  Kingdom. 

Two  Admiralty  I'rizes  out  of  four  competed  for  by  apprtntices 
in  all  the  Royal  Dockyards. 

One  Student  Cadetship  in  Naval  Construction  and  a  number  of 
Military  Cadetshipa  to  the  Woolwich  Military  Academy. 

The  e  excellent  results  should  establish  the  position  of  the 
Portsmouth  Dockyard  School  amongst  the  technical  schools  of  the 
o.untry. 

Royal  Technical  College,  Glasgow. — The  annual  report 
states  that  eight  members  of  the  Governing  Body,  37  of  the  staff, 
and  1,774  students  (past  and  present)  joined  the  Colours  ;  91  have 
lost  their  lives,  and  nine  have  gained  distinction.  The  facilities 
po3se8eed  by  the  College  for  the  testing  of  materials  have  been  freely 
placed  at  the  disposal  of  the  Government,  and  have  been  utilised 
by  several  sections  of  the  War  Office  and  the  Admiralty,  hundreds 
of  tests  having  been  carried  out. 

Institution  and  Lecture  Notes.— Royal  Institu- 
tion.— The  following  are  the  lecture  arrangements  at  the  Royal 
Institution,  before  Easter  : — Prof.  H.  H.  Turner,  a  course  of  six  illus- 
trated lectures,  adapted  to  a  Juvenile  Auditory,  on  "  Wireless  Messages 
from  the  Stars  "  '■  How  the  Messages  are  Carried,  December  28th  ; 
How  the  Messages  are  Received,  Deoeaaber  30th  ;  First  Message, 
January  1st ;  Second  Message,  January  4th  :  Third  Message, 
January  6th  ;  Fourth  Message,  January  Sth.  Prof.  W.  A.  Bone,  three 
lectures  on  "  Utilisation  of  Energy  from  Coal."  Prof.  Henry  E. 
Armstrong,  two  lectures  on  "  Organic  Chemistry  in  War."  Prof. 
Sir  J.  J.  Thomson,  six  lectures  on  "  Radiation  from  Atoms  and 
Electrons."  The  Friday  evening  meetings  will  commence  on 
January  2lBt,  when  Prof.  Sir  James  Dewar  will  deliver  a  discourse 
on  "  Problems  in  Capillarity."  Succeeding  discourses  will  be  given 
by  Prof.  E.  G.  Coker,  Prof.  S.  P.  Thompson,  Prof.  Sir  J.  J. 
Thomson,  and  others. 

Association  of  Mining  Electrical  Engineers.- A  meet- 
ing of  this  Association  will  be  held  in  the  Grosvenor  Hotel, 
Deansgate,  Manchester,  on  Saturday,  December  18th,  when  a  paper 
by  Messrs.  Izod  and  Rouillard,  entitled  "  Centrifugal  Pumping 
Plant  of  the  Roodepoort  Deep,  Ltd,,"  will  be/ead  and  discussed. 

A  coal-cutting  demonstration  took  place  on  Saturday,  at 
Bredisholm  Colliery,  near  Glasgow,  under  the  auspices  of  the  West  of 
Scotland  Branch  of  the  Association.  A  series  of  similar  demon- 
strations will  be  held  throughout  the  country,  and  the  promoters 
are  endeavouring  to  arrange  that  a  different  type  of  coal-cutter 
shall  be  explained  on  each  occasion.  Mr.  Robert  Rae,  of  Messrs. 
Anderson  &  Boyes,  Motherwell,  gave  an  interesting  demonstration, 
the  machine  used  being  one  of  the  latest  type  manufactured  by  his 
firm.  Upwards  of  1 .50  managers  and  machinemen  from  all  parts 
of  Lanarkshire  were  in  attendance. 

Institution  of  Electrical  Engineers  —The  Institution  has 
been  in  correspondence  with  the  Local  Government  Board  with 
with  regard  to  the  periods  sanctioned  by  the  Board  for  the  repay- 
ment of  municipal  loans,  seeking  to  obtain  extensions  of  these  in 
respect  of  cables,  conduits,  storage  batteries,  and  reinforced 
concrete.  The  Board  has  agreed  to  extend  the  period  for  conduits 
from  25  to  30  years,  and  for  storage  batteries  from  5  to  7  years, 
but  declined  to  receive  a  deputation  on  the  subject. 

The  Council  has  made  application,  in  the  name  of  the  Institu- 
tion to  the  Research  Advisory  Council  appointed  by  the  Board  of 
Education,  for  grants  in  aid  of  the  researches  which  the  Research 
Committee  has  in  hand  or  has  decided  upon.  The  Council  has 
approved  a  report  of  the  Research  and  Wiring  Rules  Committees 
urging  the  desirability  of  carrying  out  an  investigation  into  the 
mechanical  and  physical  properties  of  rubber  considered  as  an 
insulating  material,  and  included  it  in  the  list  furnished  to  the 
Research  Advisory  Council. 

At  the  meeting  of  the  Yorkshibe  Local  Section  on  Wednes- 
day last.  Prof.  A.  B.  Field  read  his  paper  on  "  Some  Difficulties  of 
Design  of  High-Speed  Generators." 

Forei)?n  Trade.— Figures  for  November. — The  fol- 
lowing are  the  electrical  and  machinery  figures  given  in  the  official 
returns  for  November  : — 
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Fatalities. — An  adjourned  inquest  was  concluded  at 
Wallaend,  on  November  30tb,  relative  to  the  death  of  James 
Nicholson,  electrician,  who  was  killed  on  November  19th  by  an 
explosion  on  board  a  vessel  at  Messrs.  Swan,  Hunter  &  Wigham 
Richardson's  Shipyard. — John  Lauder,  fitter's  labourer,  stated  that 
deceased  and  his  mates  were  engaged  on  electric  wires  when  there 
was  a  loud  explosion  and  a  fl&sh  of  blue  Uame.  Four  men  were 
injured,  Nicholson  was  killed,  and  another  man  had  since  died. — 
John  Ceorge  Oliver,  foreman  electrical  engineer,  said  that  from  his 
inspection  of  the  scene  of  the  explosion,  he  could  find  nothing  to 
account  for  it.  He  had  instructed  one  of  the  men  to  charge 
the  battery,  but  gave  no  special  instructions.  Replying  to  the 
Coroner,  witness  said  that  if  there  had  been  no  ventilation,  or  even 
defective  ventilation  in  the  place,  that  would  accelerate  the 
explosion.  <jnestioned  by  Mr.  F.  E.  Footer,  who  appeared  for  the 
Electrical  Trade  Union  :  Dibbage,  the  man  he  instructed  to  charge 
the  battery,  had  no  previous  experience  of  the  accumulator,  which 
was  a  new  type  to  the  works.  Frederick  Whiteside,  chargeman  of 
fitters,  said  the  ventilation  fan  was  running  at  830  revs,  per  minute. 
John  Hamilton  Paterson,  analytical  chemist  at  the  works,  eaidthe 
c^uestion  of  the  ventilators  did  not  affect  the  cause  of  the  explosion. 
Medical  evidence  attributed  death  to  shock.  The  jury  returned 
a  verdict  accordingly,  and  added  that,  in  their  opinion,  the 
explosion  was  caused  by  a  spark. 

John  Douglas,  a  Sheffield  fitter,  while  working  on  a  scaffold,  on 
Saturday  morning,  at  Stoke  Works,  grasped  a  live  electric  wire, 
and  was  killed. 

A  Manchester  coroner's  jury  inquired  on  Monday  into  the 
death  of  Frank  Southern  (21),  a  mechanics'  labourer,  who  had 
been  employed  by  the  British  Westinghouse  Co.,  Trafford  Park. 
On  Friday  last  week  he  was  working  near  a  vertical  boring 
mill  which  revolved  at  the  rate  of  one  revolution  per  minute. 
Another  man  who  was  inside  a  large  casting  on  the  mill  called 
out  to  Southern  in  order  to  inform  him  that  he  might  ease  the 
baring  tool.  Southern,  however,  without  waiting  to  receive  the 
message,  put  his  head  through  a  vtnt  hole  and  was  caught  by 
the  boring  tool,  his  head  being  smashed  to  pulp.  It  was  stated  at 
the  inquiry  that  the  deceased  had  previously  been  cautioned  not  to 
get  his  head  where  there  was  any  danger  of  injury,  and  it  was 
surmised  that  he  had  forgotten  the  instruction.  H.M.  Factory 
Inspector  Seal  said  that  about  8,000  people  were  employed  by  the 
firm,  and  there  had  only  been  five  fatalities  in  three  years — an 
excellent  record,  having  regard  to  the  nature  of  the  work  con- 
ducted. A  case  such  as  the  one  now  being  investigated,  added 
the  inspector,  was  due  to  what  might  be  called  nnpreventikble 
causes  so  far  as  the  employers  were  concerned,  and  he  could  not 
suggest  anything  likely  to  prevent  any  similar  accident  in  future. 
A  verdict  of  "  Accidental  death "  was  returned,  and  Sir  Wm. 
Cobbett,  who  appeared  for  the  Westinghouse  Co.,  expressed 
sympathy  with  the  relatives  of  the  deceased. 

A  Cardiff  paper  states  that  Norman  Price,  Yetradmynach, 
employed  at  the  Penallta  Colliery,  was  killed  on  December  Ist,  by 
coming  in  contact  with  a  live  wire.  It  appears  that  Price  hung 
his  lamp  on  a  live  wire,  while  he  attended  to  a  tram  that  had  left 
the  rails. 

Patents  and  Alien  Enemies.— The  Board  of  Trade 

has  granted  licences  to  Mr.  J.  J.  Armfield  and  to  Messrs.  Gilbert 
Gilkes  &  Co.,  Ltd.,  in  respect  of  patent  No.  22,565,' 12,  granted  to 
Honold  ;  and  to  the  Lilleshall  Co.,  Ltd.,  in  respect  of  patent  No. 
409/13  granted  to  the  M.A.N.  Akt.  Ges. 

Volunteer  IVotes.— Engineering  Institutions'Volun- 

TEBR  Enoineek  Cobps. — Orders  for  Week  commencing  December 
13th,  1915.— By  Lient.-Col.  C.  B.  Clay,  V.D  ,  Commanding. 
DriUs,  6.25  to  7.25  ;  7.25  to  8,25  p.m. 

Monday,  December  13th. — Sections  1  and  2,  Technical ;  Sections 
3  and  4,  Squad,  Signalling  Section  and  Recruitp. 

Tiiesdat/,  December  14th. — School  of  Arms  with  Architects 
Corps,  6  to  8  p.m. 

Thursday,   December  16th. — Sections  3  and  4,  Shooting. 

Friday,  December  17th. — Sections  3  and  4,  Technical  ;  Sections 
1  and  2,  Squad,  Signalling  Section  and  Recruits. 

S'.iturdaii,  December  18th. — Uniform  parade.  Time  and  place 
to  be  posted  at  Headquarters  later. 

Sunday,  December  I'.Hh. — Trench  digging  for  Sections  1  and  2. 
Parade  at  Victoria  Station — time  to  be  announced  later. 

Sections  for  Technical  Parade  at  Headquarters,  London  Elec- 
trical Engineers,  46,  Regency  Street,  S.W. 

Sections  for  Shooting  Parade  at  Miniature  Ranges. 

Unless  otherwise  ordered,  all  Parades  at  Chester  House. 
E.  O.  Fleming, 
Company  Commander  and  Acting  Adjutant, 

Patents  in  War  Time. — In  a  letter  to  the  Morniuf)  Post, 
recently,  Mr.  H.  Fairbrother  pointed  out  the  necessity  of  legislation 
for  the  extension  of  the  term  of  a  patent,  the  manufacture  of 
which  is  stopped  by  the  necessary  requisition  of  works  for  the 
manufacture  of  munitions.  At  present  there  is  no  provision  or 
ojmpensation  for  a  firm  making  a  patented  article.  They  are  en- 
tirely stopped  from  doing  bo  by  this  cause,  and  all  the  time  the  life 
of  the  patent  lo  running  on.  "  Whatof  the  firm  niakinK  a  patented 
machine  under  a  minimum  licence,  or  the  patentee  from  whon^  tbn 
last,  and  porhapu  only  remoseratlve,  part  of  hi«  riehts  is  t«ken  ,' 
He  must  pay  the  annual  patent  taxes,  and  gets  nothing  for  it." 

Inquiry, —  The  iimkriR  of  the  "ArkloBs"  fuse  uic 
arkod  for. 
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Protectino;    Bright   Articles   from  Rust. — In    the 

American  Machinist,  Mr.  A.  L.  Haas  remarks  that  the  ease  with 
which  bright  sarfaoes  of  steel  or  iron  will  tarnish  is  one  of  the 
vexatioua  of  the  machine  builder.  Machines  and  other  goods  for 
export  are  often  snbjeot  to  tropical  temperatures  before  reaching 
their  destination  ;  the  temperature  may  be  snflSoiently  high  to 
melt  grease,  and  the  atmosphere  such  that  rust  will  easily  form. 
Under  snch  conditions  special  care  is  necessary. 

The  low  melting-point  of  many  greases  and  the  subsequent 
troubles  incident  to  complaints  from  oversea  destinations  have  led 
■ome  shippers  to  revert  to  the  old  white-lead  and  tallow  coating. 
This  is  mixed  with  4  lb.  of  tallow  to  1  lb.  of  white  lead,  the  latter 
being  stirred  into  the  melted  tallow.  Because  of  the  acid  in  the 
tallow  this  coating  must  be  removed  at  the  earliest  opportunity, 
using  kerosene  or  turpentine  ;  but  there  is  no  doubt  that  it  protects 
from  rust. 

The  question  of  protective  coatings  against  corrosion  is  most 
difScult  in  the  case  of  quantities  of  small-size  articles.  It  is 
difficult  to  slush  them  effectively  :  to  pack  in  solid  grease  is  out  of 
the  question  ;  simple  oiling  is  insufficient,  and  to  apply  lacquer  by 
hand  is  prohibitive  on  cheap  goods. 

A  method  which  has  been  giving  first-rate  results  in  the  case  of 
buckles,  rings  and  harness  fittings  generally  may  help  to  solve  this 
vexed  question  elsewhere.  Cheap  varnish  is  diluted  to  two  or 
three  times  its  volume  with  methylated  spirits.  On  account  of 
evaporation,  the  mixture  is  made  up  as  required. 

The  apparatus  consists  of  two  oil  drums,  each  minus  one  end. 
An  ordinary  6-gallon  drum,  which  is  11  in.  in  diameter,  has  \-\n. 
holes  punched  in  the  bottom  and  sides.  Tae  other  drum  may  be  of 
6i-gallon  capacity,  of  12  in.  diameter,  or  a  10-gallon  drum,  which 
is  larger  still. 

The  larger  vessel  is  filled  about  one-quarter  full,  and  the  articles 
to  be  treated  are  put  in  the  smaller  vessel.  The  perforated  drum  is 
lowered  into  the  liquid,  immersing  the  articles  to  be  coated. 
Withdrawing  the  smaller  vessel  immediately,  the  major  portion  of 
the  fluid  drains  back  again  in  a  minute  or  so.  To  finish  draining 
and  to  harden  the  coating,  the  contents  are  then  shot  out  on  a 
wire  draining  surface  and  in  15  min.  are  ready  to  pack. 

The  process  is  really  a  cheap  and  effective  form  of  cold  lacquer- 
ing in  bulk.  The  articles  remain  bright  for  long  periods  of  time, 
while  the  coating  is  not  in  the  least  obvious — in  fact,  it  can  hardly 
be  detected — so  that  the  appearance  of  the  goods  is  not  altered. 
Articles  so  treated  will  stand  a  long  sea  voyage,  arriving  at  their 
destination  in  perfect  condition,  and  will  then  keep  free  from  rust 
for  12  months. 

The  quantity  of  bright  buckles  5  gallons  of  the  mixture  wiU 
cover  has  to  be  seen  to  be  believed.  Hundreds  of  gross  can  be 
treated  daily  by  the  addition  of  J  to  1  gallon  per  day.  An  effective 
draining  bed  can  be  procured  in  the  shape  of  a  wire  mattress. 
An  inclined  pan  beneath  it,  with  a  draining  hole  at  one  corner, 
completes  the  apparatus. 

Couipensation  Case. — At  Southport  County  Court  on 
Tuesday,  Judge  Thomas  gave  his  sanction  to  an  agreement  nnder 
which  the  Lancashire  and  Yorkshire  Railway  Cj.  undertook  to  pay 
£100  to  Peroival  Hingley,  of  Walton,  as  compensation  for  an 
accident  he  received  while  in  their  employ.  It  was  stated  that 
Hingley  was  a  wireman,  and  while  engaged  in  his  dnties  at  the 
Foimby  power  station  he  was  severely  burned  about  the  body, 
face  and  arms.  He  was  in  hospital  for  about  16  weeks,  and  was 
still  receiving  treatment.  The  raUway  company  had  offered  him 
a  position  as  stores  issuer,  but  he  had  refused  this  on  the  ground 
that  it  would  be  a  bar  to  advancement.  He  was  able  to  use  his 
right  arm,  but  his  left  arm  and  hand  were  permanently  stiff.  In 
agreeing  to  the  settlement.  Judge  Thomas  said  the  company  had 
made  a  fair  offer. 


OUR     PERSONAL     COLUMN. 

Th*  Editor!  invite  electrical  engitieers,  whftlier  connected  with  the 
technical  or  the  commercial  side  of  tlie  profession  and  industry 
alto  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Blectbicai  Review  posted  at  to  their  m,ovementt. 

Central  Station  Officials.— Mr.  E.  J.  Foster  has  been 
appointed  draughtsmau  at  the  West  Bldinwich  Coipoiatioii 
electiitity  works. 

During  the  absence  of  the  Borough  Electrical  Engineer  of 
Accrinpton  (Mr.  Harold  Gray),  who  is  sening  with  .■\ccring- 
ton  and  Burnley  Howitzer  Brigade,  the  Acting-Engineer  is 
to  be  paid  an  extra  remuneration  of  .£100  per  annum  from 
the  date  of  Mr.  Gray's  enlistment. 

During  the  absence  of  Mr.  T.  K.  Richardso.n  on  sick  leave, 
the  Marylebone  B.C.  has  appointed  Mr.  Leonard,  the  chief 
station  assistant,  to  carry  out  the  duties,  and  has  temporarily 
increased  his  salary  to  i63.50  per  annum. 

The  Bormondsey  Electricity  Committee,  in  rC'porting  the 
resignation  of  Mr.  W.  Ta.ncred,  first  engineer-in-charge, 
elates  that  Mr.  Tancred  is  a  most  efficient  officer,  and  while 
at  any  time  it  would  be  sorry  to  lose  his  services,  at  the 
present  time  his  resignation  means  a  ver>-  great  loss.  Mr. 
Tancred's  name  is  included  with  those  of  a   number  of  the 


clerical  staff  who  have  asked  for  permission  to  enlist  in  the 
Army  under  Ijord  Derby '.s  scheme.  The  Committee  recoiu- 
meutls  the  Council  to  I'ei'use  the  permission  asked  for,  and  to 
request  the  Ministry  of  Munitions  to  exempt  the  stafl  from 
military  service. 

General. — In  the  Civil  Service  apoointments,  pub- 
lished in  the  Loudon  (la;:efte,  we  note  that  Mr.  H.  D.  T. 
Wai.uham  lias  been  appointe<l  by  the  .-Xdmirahy  to  be.  elee- 
tiual  stati(jn  .suiiervisor  at  H.M.  l)<K-kyards  and  Naval  Kstali- 
lislmionts.  .Mr.  Wii.  Mc('i,hi,i,anii  and  Mr.  Jamk.s  McCaffkrn 
have  been  appointed  electrical  engineers  in  H.M.  Naval 
K-tablishments. 

.\Ii.  Aldriiiian  Smith*  J. P.,  has  been  re-elected  chairman 
of  the  P.airow  Corporation  Electricity  Committee,  which  office 
he   has  held  since  its  fonnation. 

f'ol<inel  A.  Sinclair  has  been  re-elected  chairman,  and 
Alderman  Gico.  Colwill  vice-chairman,  of  the  Swan.sea  Elec- 
tric Lighting  and  Tramwavs  Committee. 

Sergeant  W.  C.  D.  Miles,  of  the  Willesden  staff  of  the 
British  Thom.son-Houston  Co.,  and  formerly  of  the  Rugby 
staff,  havs  received  a  commission  in  the  Westminster  Dragoons, 
lie  has  been  in  the  Army  since  the  outbreak  of  war. 

Mr.  E.  Mcrray  Pai'l,  electrician  at  the  Central  G.P.O. 
Telephones,  has  joinetl  the  Wireless  Section  of  the  Roy.-il 
Flying  Corps,   and  is  stationed   in  Ireland. 

Councillors  Evans  and  SteiMBRIDoe  have  been  apixiinted 
ehairmiin  and  deputy-chairman  respectively  of  the  Sheffield 
Corporation  Electric  Supply  Committee. 

Mr.  E.  F.  Clarke  has  been  appointed  temporary  consult- 
ing and  advisory  engineer  to  the  Sutton  Coldfield  T.C.  elec- 
tricity department  at  a  fixed  fee  or  salary  of  s6125  per  annum. 
Objection  was  rai&ed  to  the  appointment  of  Mr.  Clarke,  as 
he  is  a  member  of  the  Council,  but  it  was  stated  that  he 
had  done  wonderfully  good  work  for  the  Council  for  a  long 
time  for  nothing,  and  that  the  present  temporaa-y  appoint- 
ment would  mean  a  saving  ranning  into  three  figures 
annually. 

Mr.  Samuel  Lustgarten,  of  Monkseaton,  electrical  engineer, 
a  natural-born  British  .subject,  has  changed  his  name  to 
Langton. 

Roll  of  Honour. — Private  Jack  Murphy,  of  the  Irish 
Guards,  has  been  killed  in  action  in  Prance.  He  was  for- 
merly employed  in  the  overhead  department  of  the  South 
Lancashire  Tramways  Co. 

The  Innierial  College  of  Science  and  Technology  has  issued 
a  list  of  past  and  present  students  and  staff  who  are  serving 
with  the  Forces.  The  information,  which  is  corrected  down 
to  May  '27th,  191.5,  is  alphabetically  arranged,  and  states  the 
college,  session  or  grade,  rank,  and  regiment.  .'\n  analysis 
(shows  that  there  are  71.5  officers  and  470  men,  making  a 
grand  total  of  1,185. 

Lance-Corporal  Towler.  of  the  6th  South  Staffordshire 
Regiment,  who  was  prior  to  erdistment  on  the  electrical  staff 
of  the  Sunbeam  Motor  Car  Co.,  Ltd.,  of  Wolverhampton, 
has  died  of  wounds  received  in  action. 

Second-Lieutenant  H.  J.  G.  Davison,  who  was  killed  at 
the  Dardanelles  on  June  4th,  aged  28  years,  was  an  electrical 
engineer,  being  an  old  Faraday  House  man. 

Obituary. — Mr.  C.  J.  Woll.aston. — We  regret  to 
lecord  the  death,  at  the  age  of  95  years,  of  Mr.  Charles  James 
WoUaston,  which  occurred  on  November  27th  at  Burnham, 
Somerset.  The  Times  describes  the  deceased  gentleman  as 
"  an  interesting  link  with  the  earliest  days  of  submarine  tele- 
graphv,"  and  says  that  he  was  "u  member  of  the  snudl.com- 
pany  "to  which  was  transferred  the  concession  granted  by 
Lou'is  Napoleon  for  laying  a.  telegraph  line  undei-  the  Eng- 
lish Channel."  "He  was  one  of  the  engineers  in  charge  ol 
the  operations  on  the  Goliuih,  which  started  <in  Wednesday, 
August  28th,  18.50,  from  Dover  to  lay  the  line  thence  to  Cape 
Grisnez."  That  cable  soon  ceased  to  work,  but  another  con- 
cession was  obtained  from  Louis  Napoleon  for  permanent 
cornnmnication,  which  was  to  be  established  by  October  Ol.st, 
1851.  "  To  work  this  concession  the  Submarine  Telegraph  Co. 
was  formetl,  and  a-  real  cable,  containing  four  copper  wires, 
was  manufactured  for  the  purpose  at  Wapping.  Each  of  the 
wires  was  encased  in  a  covering  of  gutta-percha  J  in.  thick, 
and  the  whole  was  protected  by  a  layer  of  hemp  yarn  satu- 
rate<l  with  pitch  and  tallow,  and  by  an  outside  covering  of 
galvanised  iron  wires.  The  electrical  testing  of  this  cable, 
which  weighed  about  200  tons,  was  carried  out  by  Mr.  WoU- 
aston, who  was  also  on  the  Government  vessel  Blazer,  by 
which  it  was  laid.  This  vessel,  having  the  cable  coiletl  in  its 
hold,  reached  the  South  Foreland  eariy  on  the  morning  of 
September  25th,  ia51,  and,  after  landing  the  shore  end, 
started  across  the  CJiannel.  C-ommunication  with  the  shore 
was  maintained  continuously.  .  .  .  Mr.  Wolla.ston  receivexl 
a  Civil  List  pension  in  March,  1900,  in  recognition  of  his 
.services  in  the  introduction  of  submarine  telegraphy." 

EuGEN  Hartmann.— The  E.T.Z.  announces  the  death  of 
Eugen  Hartmann,  one  of  the  founders  of  the  firm  of  Hart- 
mann &  Braun,  of  Frankfort,  at  the  age  of  62. 

Prof  Francis  Richard  Barrell.— The  Times  records  the 
death  of  Prof.  Francis  Richard  Barrell.  Professor  of  Maflie- 
matics  at  Bristol  University,  which  occurred  suddenly  while 
he  was  lecturing.  He  was  55  years  of  age.  and  among  the 
books  of  which  he  was  the  author  was  one  on  "  Electncitj 
and  Magnetism." 
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Mb.  Thowas  Parker.— We  <l<'ei)ly  regret  to  record  the  death, 
nt  the  age  of  72  years,  of  Mr.  Thomas  Parker,  J.P.,  M.I.C.E., 
M.I.E.E.,  M.I.M.E.,  P.E.S.E.,  which  otcurred  ou  Sunday 
last,  aftor  a  long  illness,  at  hi.s  residence  at  Ironbridge,  his 
native  village,  in  Shropshire.  During  the  last  few  years  Mr. 
Parker  has  been  le«s  prominently  associated  with  the  elec- 
trical world  than  was  his  wont  in  the  earlier  parts  of  his 
career,  when  hi.s  activities  in  electrical  manufacturing  and 
tramway  and  raiLv\'ay  electrification  work  placed  him  in  tlie 
front  rank  of  the  electrical  industiy.  An  a  small  boy  he 
showed  a  strong  inclination  for  mechanics,  and  he  began 
practical  work  at  a  very  early  age.  It  is  .stated  that  in  the 
early  eighties  of  last  century  he  discovered  the  action  of 
nitnc  acid  in  facilitating  the  formation,  of  the  oxide  in  vsecond- 
ary  batteries,  and  his  patent  rights  in  this  connection,  taken 
out  in  conjunction  «itli  Mr.  Elwell,  formed  the"  subject  of 
litigation,  in  which  tlu-  riv.il  claims  of  thcije  two  gentlemen 
and  M.  Gaston  Plante  were  considered,  the  Court  dividing 
the  patent  rights  between  the  parties.  Plant<S's  interests 
were  taken  over  by  the  El«ell-Pjirker  electrical  manufacturing 
firm,  which  began  bu-siness  about  this  time  in  Wolverhampton. 
Mr.  Parker  was  intimately  concerned  with  the  nianufac- 
tnre  of  the  plant  and  equipment  for  the  Blackpool  conduit 
tramway  system,  and  the  Electric  Construction  Corporation, 
Ltd.,  which  sub.sequently  took  over  the  Ehvell-Parker  inter- 
ests, equipped  the  first  section  of  the  Liverpool  Overhead 
Railway.  Other  electric  traction  installations  with  which  he 
was  closely  identified  included  the  South  Stnffordshire  Tram- 
ways, and  his  lighting  installation  work  included  the  Oxford 
system.  His  connection  T\ith  tlie  Electric  Construction 
Corjwration  ceased  in  1894,  and  he  formed  the  bu.siness  of 
T.  Parker,  Ltd.,  which  subsequently  was  ti'ansferred  to  the 
Rees-Roturbo  Co.  Latterly  he  has  not  been  actively  con- 
nected with  any  of  these  industrial  concerns,  but  has  devoted 
his  attention  to  consulting  practice,  and  one  piece  of  work 
which  passed  through  his  hands  was  the  electrification  of 
the  first  section  of  tine  Metropolitan  Railway  about  ten  or 
twelve  years  ago.  He  was  interested  also  in  '"  Coahte."  He 
once  took  an  active  interest  in  politics  and  stood  unsuccess- 
fully as  a  candidate  in  the  Liberal  interests. 


CITY     NOTES, 


Will.— Mr.  H.  Steel,  of  Steel.  Peech  &  Tozer,  Shef- 
field, left   £6.5-2.4],S  fiross  and  £64.5,273  net  personalty. 


NEW     COMPANIES     REGISTERED. 


Fredk.  R.  Butt  and  Co.,  Ltd.   (142,314).— Tbis  companv 

W.1S  rrgistered  on  December  4lh,  with  a  capital  of  £7  500  in  £1  shares  to 
LnH^p'n  "il  business  carried  on  bv  H.  F.  Bigge,  K.  R.  Butt,  j.  H.'  Webb, 
and  P.  C.  Kent,  at  147,  Wardour  .Street,  W.,  and  elsewhere  as  Fredk  R 
Butt  &  Co.,  and  to  carry  on  the  business  of  scientific  and  general  electVicaJ 
erigineers,  manufacturers  of  X-ray,  therapeutic,  medical,  electro-medical, 
wireless  telegraph,  and  telephone  and  other  instruments  and  apparatus  and 
eLjuipment  for  operating  theatres,  surgeries,  and  hospitals,  constructors  of 
radio-telegraph  and  radio-telephone  stations,  etc.  The  subscribers  (with  one 
shaie  each)  are:  H  F.  Bigge,  Penybryn,  Copperkins  Lane,  Chesham  Bois, 
electrical  engineer;  t.  R.  Butt.  164.  Downham  Road,  Canonburv,  N  elec- 
trical engineer.  Private  company.  The  number  of  directors  is'  not 'to  be 
less  than  two  or  more  than  five;  the  first  are  H.  F.  Bigge  and  F.  R  Bult' 
both  permanent  H.  ]■.  Bigge  is  the  first  managing  director.  Registered 
ofhce :  14< ,  Wardour  .Street,  \V. 


OFFICIAL     RETURNS     OF     ELECTRICAL 
COMPANIES. 


Sterlinjl    Telephone    and    Electric    Co.,    Ltd.— Mori dat'e 

dal..,l    November    llth,    1!(1,-,,    lo    s.cure   ^:48.2,W   17s.    Id.   charged    on    the  conil 

!^a;^.d  ::::X!:^i  ;;:;;;>  rK::::;u:i;rz.r"  '"""■"•  '-'"■""« """"-" 

Rawlings  Bros.,  Ltd.— Issue  on  Novemlx«r  19th,  1915,  of 

fij',!         ''''"■"""■'■-■   ?■■"■'    o'    •■'    '"'•■'   of   which    particulars    have    already    been 

Barraclouch  Brothers,  Ltd.— Particulars  of  .£1,000  delx'n- 

lure,.  crc.,,,,1  )„|  2r,b.  l')1.5.  fibd  pursuant  to  .Section  9:)  (.Ij-of  the  ("om- 
pani.s  l(  on-<.li.l.,lnrn|  .Act,  lilflK,  the  whole  amount  being  now  issued  Pro- 
perly  charged  :  I  he  company's  undertaking  and  property,  present  and 'future, 
including    uncalled    cipiial.     No   trustees. 

Jarrow  and  District  Electric  Traction  Co.,  Ltd.— .A  memo- 
randum n  satisfaction  lo  Ibe  .-xlent  „1  ^.aMI  on  Oclob.r  1st.  ID15,  of  deben- 
tures crealed   August  3nl,  Tmt),   securing  X'20,(KKI.   Ii.-,s   l„.en    Tiled. 

Carvllle  Site   and   Power   Co.,   Ltd.— Issue  on   November 

2r.h.   l«la.  of   ^10,000   .leben.ur..,    pot   .,1   a   .series   of   whicl,  "ir .  i,  u  I  a  r,  h^e 

Northampton  Electric  Light  and  Power  Co..  Ltd.— Particu- 

lars  of  /,-Ml.no9  second  debenture.,  created  Oclober  l.llh.  llll.i;,  Hied  pursuant 
to  Section  93  (3)  of  the  Compnnici  (Consolidalion)  An,  liMlH,  the  nnmunt  of 
the  present  issue  being  ;t:ifl.I0O.  Properly  charged:  The  company',  under- 
taking nnd  properly,  present  .mil  future,  including  uncalled  ranil.il,  .ubiecl 
10  first   debenture   stock.     \o  tru.trr*. 

A  memornndum  ol  .nti.larlion  in  full  on  November  11th.  mifi,  of  l«o  dehen- 
luren  dated  January  13lh  and  January  30lh.  Iflll,  securing  respectively  /TSOO 
iimr  a  I  money,  due  for  the  time  being  lo  the  Northauiplonshlre  Union  Bank. 
Ltd.,  ha.  been  filed, 

Rhondda  Tramways  Co.,  Ltd.— A  memor.nndum  of  satis- 
W,  „!,",  "'"  '"".';"'  "'  -<"<"«""'  charge,  dated  March  24th.  19II.  November 
13lb,    V.<\'i     ,„.i    \,  ...1.    I,,.,     lor.        curing  X-IWO.WW  has  been  (IIkI. 


French  Electrical  Companie.s, 

The  Suciclc  Electio-Mi-ialluruiquc  Frani;aiHC  dc  Forges 
sullei-ed  severely  from  the  influence  exercised  by  the  war 
the  gross  profits  declined  from  miSm)  in  191:3-14  to  de359,0(X( 
1"  ^•''.''-.Ip'  "n<l  the  net  profits  from  £'2(.)-2,W0  to  £64,000,  while 
the  dividend  has  reccdetl  from  .£2  l(3s.  to  £1  4s.  per  share  on 
an  ordinai-y  share  capital  of  i'600,000. 

The  Socictc  d'Elcctricite  de  Paris,  which  has  an  ordinaiT 
share  c^apital  of  £1,000,000,  has.  only  now  proceeded  to  distn- 
biite  the  dividend  for  the  year  which  clo.sed  on  June  .SOth, 
1.14.  .At  tlie  general  meeting  held  in  .Tanuarv,  191,5  the 
rate  of  distribution  was  fixed  at  Kis.  per  share  on'the  ordinary 
capital,  and  iA  6s.  .Stl.  per  .share  on  the  deferred  .shares  \em 
^^■^''^n}'^^'^■  1^^'*  "!"''^*  ""*  "*  15s-  4d.  on  rej,'istered  shares, 
Jds.  lOd  on  bearer  shares,  and  22s.  3d.  on  the  tk-ferred  sharee. 
llie  tompagme  Pansicnne  dc  I'Air  Comprimc  reports  net 
profits  of  £03,000  for  the  year  ended  with  June  30th  191.5 
!is  contrasted  with  £1S7,000  in  the  preceding  year  '  The 
diminution  which  had  been  foreseen,  is  attributed  to  the 
tact  that  the  electrical  department  did  not  yield  any  results 
whilst  the  influences  of  the  war  caused  a  con.siderable  restric- 
tion in  the  consumption  of  compressed  air,  the  production  of 
yhich  was  also  rendered  more  expensive  owing  to  the  advance 
in  the  prices  of  coal.  It  is  propo.sed  to  pay  a  dividend  of 
1013  14  '^*'"  ^  ^^^'  "*  ^"'"P'^''*^'  "'^*^  *1  I*'''-  pel"  share  in 
The  Societc  Generalc  des  Nitrures,  which  was  fonued  by 
J^rench  aluminium  producing  companies  two  or  three  years 
ago,  reports  that  the  company's  investigations  in  1914-15  "were 
hampered  by  the  war.  Arising  from  experimental  and  in- 
el^oS?'^  "'"^  *"*',  company  realised  a  gross  suiijlus  of 
±32,000,  as  compared  with  £81,0(K)  in  the  preceding  year  and 
°f  e?o?^.  °^T.^'^'™'  '^^  ='Sainst  £32,000,  on  a  .share  capital 
ot  ±1*,000.  Four  new  patents  had  been  applied  for  and  the 
investigations  regarding  a  new  method  of  manufacture  had 
been  successful.  It  is  added  that  the  Norwegian  Nitrate  Co 
had  fully  responded  to  expectation.s. 

'I"he  accounts  of  the  Compagnie  FnuiQaisc  den  Cdble/t  Tele- 
graphiques,  of  Paris,   which   has  a  share  capital  of  £540,000 
■      f  o-   ^^L*'^**  receipts  from  the  cable  traflSc  in  1914  amounted 
to  £3oo,000,  as  compare<l  with  £261,000  in  the  previous  year  • 
the  increase  being  principally  due  to  the  growth  in  the  Atlantic 
messages  with  .America  since  the  outbreak  of  the  war      An- 
augmentation   also  took  place  under  the  heading   of  vai'ious 
receipts,   namely,  from  £-28,000  in  1913  to  £33.0tK)  last  vear 
?l"e°.5'  owing   to  the   participation  in   the  United  States'  and 
Hayti  Telegraph  &  Cable  Co.     The  share  of  the  French  Gov- 
ernment in    the  working  results  of  the   Paris  company   was- 
£51,000,  of  which  slightly  over  one-half  referred  to  the  free- 
transmission  of  official  telegrams.     The  net  profits  amounted 
to   £91,000,  which  permits  of  the  pavment  of  a   dividend  at 
the  rate  of  4  per  cent.,  as  against  2.4  per  cent,  in  1913     Out 
of  the  balance   of  £64,aiO   then  remaining,   two-thirds   have 
been   applie<l  according  to  the  convention  with   the  State   to 
writing  down  the  internal  guaiantee  and  advances  made  liv 
the  State,  and  the  other   third  has   been  placed  to  the  con- 
tingency fund. 

Cordoba    Light,  Power  &  Traction  Co.,  Ltd.— The 

report  for  the  year  ended  September  aith  sliow.s  that  the 
profit,  after  meeting  all  charges,  is  £19.03.5,  and  with  £26,3'21 
brought  in,  the  t<*il  is  £45,3.56.  It  has  been  customary, 
hitherto,  to  pay  half-yearly  dividends  on  the  preference  shares 
on  FebruaiT  1st  and  August  1st.,  In  future  the  dividend 
ivriod  will  correspond  with  the  financial  vear  of  the  companv.' 
A  dividend  at  the  rate,  of  6  per  cent,  (less  tax)  ha.s  already 
been  paid  on  the  preference  shares  for  the  half-vear  to  Jauuarv 
31st,  absorbing  £8.1.50.  To  give  effect  to  the  alteration  in  the 
dividend  ixritxl  the  directors  now  recommend  the  iiavment 
of  a  dividend  at  the  rate  of  6  jx^r  cent,  jier  annum  (le.s's  tax) 
on  tlu>  lu-eference  shares  for  the  eight  months  to  September 
3l)th,  rei]uirin(j  £10.6'2.5,  and  .£26,581  is  canie<l  forward.  The 
jxiioil  covered  by  the  accounts  wa-s  one  of  gretit  tlepressitm 
in  the  Argentine,  from  which  there  was  some  recovery  during 
the  latter  part  of  the  >-<-ar.  Arrangements  were  concluded 
recently,  with  the  consent  <vf  the  Treasury,  for  the  issue,  on 
December  kt,  of  t.500.0<KI  (i  per  cent,  promissory  notes.  Tliis 
has  permitted  of  the  reidaeemeiit  of  tlie\iotes  which  matured 
on  that  date  aixl  the  re|iayment  of  other  obligations  of  the 
<ompnny. — Fiiiaiu-in]   \rirs. 

New    Russian    Electrical    Companies.— Tlu-    Ek-ktri- 

(■lu>stve  Co.,  of  Vyaznikach,  began  operation  on  Octolier 
Ist/Ufh,  1915.  The  olVices  of  the  tompany  are  in  the  town  of 
N'yaznikacli,   in   the  Government  of  Vladimir. 

The  Hiissian  Co.  "  l'",lcktrovo<l  "  is  beinfi  formed  with  a 
capital  <if  .500.000  roubles  to  exploit  the  electric  station,  water- 
works and  mills  of  the  united  villag(\s  near  St.  l-'nakaievo. 

Automatic  Telephone  Manufacturini^  Co.,  Ltd. — The 

preference  share  an<l  (raiisfer  liooks  v\ill  be  elo.^etl  fi-oin  17th 
to  -24111  inst.  for  the  piiriiose  of  ])i(>parin«  the  dividend  war- 
rant-s  on  the  6  |H'r  cent,  preference  wharos  for  the  half-.venr 
eiidiiiK'  31st  inst. 

Newcastle-upon-Tyne    Electric    Supply    Co.,    Ltd. — 

niie  Timm  sf^tes  that  the  dii'ivtors  have  now  dtN'idinl  to  pay 
fill'  intei-im  dividend  of  2J  per  cent,  ou  the  ordinarj-  shares 
which  was  postponed  in  July  last. 
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Electrical  Securities  Trust,  Ltd. — The  report  states 
that,  after  charging  all  expenses  and  interest  due  and  accrued 
rm  debentures,  amountinfj  to  £-2,nW,  there  is  ii  loss  of  f710. 
Xo  credit  has  been  taken  in  the  accounts  for  interests  or  divi- 
dends which  may  have  accrued  and  which  have  not  been  paid 
Nvithin  the  iwriotl  of  the  accounts.  The  directors  regret  that 
they  have  been  unable  to  disi5o.se  of  any  of  the  investments 
held  by  the  trust  daring  the  past  year  and  so  enable  the 
trustees  for  the  debenture-holders  to  make  a  further  distribu- 
tion.—fiHaiiciVr. 

Companies  Struck  off  the  Hegister. — The  following 

companies  have  been  struck  off  the  Register,  and  are  accord- 
ingly dis,solved  :  — 

Auio-KI«iric  \;icuum   Drying    SyiKlir;ilp, 
-Aulomatic    C'onlrifugjil    Pump. 
Houdjiih    Klntric    I.^hling    Co. 
E:ist    Kent    Klcctric   Supply   Co. 

Radiographic  Processes." 
-SimplL'X    Lifeguard   &  .Step   Co. 
Small    Power    Dynamo    &    Mouir    Cn. 
Treibel  .^moke  Combustion   Cii. 
I'nited    -Sherardizing. 

Power-Gas  Corporation,  Ltd. — The  reoort  for  the 
year  ended  September  30th.  H11.5.  states  that  the  results  of 
the  company's  ti-ading  during  the  year  have  been  satisfactory. 
The  busine.^s  has  l>een  further  developed  and  important  con- 
tracts made.  The  results  for  the  vear  show  a  total  profit  of 
^•20,743,  plus  ^7.479  brought  forward.  A  dividend  of  6  per 
cent,  per  annum  is  to  be  paid  on  the  ordinary  shares,  leaving 
^9.10.5  to  be  carried  forward. 

Manx  Electric  Railway  Co.,  Ltd. — The  accounts  for 
the  year  ended  September  oOth  show  a  debit  balance  of 
revenue  account  of  £9,i.M"\  The  debenture  interest,  amount- 
ing to  fO.tXKl  per  annum,  was  paid  in  cash  for  the  first  half- 
y«ir  and  funded  by  the  issue  of  second  debentures .  for  the 
sect^md  half-year. — Financier. 

Bullers,  Ltd. — For  the  year  ended  July  31st,  there  is 
a  profit  of  £27,860,  plus  £7.676  brought  forward.  Allowance 
for  depreciation  has  been  made.  .^  further  dividend  of  5  per 
rent.,  making  7J  ]3er  cent,  for  the  year,  on  the  ordinary  .shares, 
is  recommended,  carrying  £'7.(XK}  to  reserve  and  £9,786  forward. 

Portarlington  Electric  Light  &  Power  Co.,  Ltd. — 
The  profit  and  loss  account  on  the  first  year's  working  showed 
a  gro.ss  profit  of  nearly  10  per  cent,  on  the  preference  shares. 
The  revenue  was  £o&.).  The  number  of  lamps  connected  was 
stated  at  1.34.5. 

Calcutta  Electric  Supply  Corporation,  Ltd. — The 
number  of  units  sold  to  consumei's  during  the  four  weeks 
ended  October  29th.  191.5.  have  amounted  to  1,889,94.5,  com- 
l.ared  with  l,-26-2.4i26  in  1914. 

Western  Telegraph  Co.,  Ltd. — The  directors  have 
declared  the  first  quarterly  interim  dividend  of  3s.  per  share, 
free  of  income-tax.  for  the  year  ending  .June  30th,  1916,  being 
at  the  rate  of  6  per  cent.  i>er  annum. 

Brazilian  Traction,  Light  &  Power  Co.,  Ltd.— .\ 
quarterly  dividend  of  li  per  cent,  on  the  fully-paid  cumula- 
tive preference  shares  is  announce<l. 

Eastern  Extension,  Australasia  &  China  Telegraph 
Co.,  Ltd.— .\n  interim  dividend  for  the  quarter  to  September 
311th  of  '2s.  6d.  per  share,  free  of  tax.  is  announced. 


STOCKS     AND     SHARES. 


TuKSDAY  Evening. 

The  surprising  part  about  the  Stock  Exchange  markets  is. 
that  they  .should  keep  as  firm  as  they  do  in  the  face  of 
general  conditions.  Had  there  been  no  European  War  going 
on,  general  depression  might  well  have  been  expected  in  the 
ordinary  course  of  events,  having  regard  to  the  near  approach 
of  the  end  of  the  vear  and  the  tempting  offers  of  Government 
stocks  by  France",  Canada,  and  New  South  Wales.  Now, 
however,  with  the  war  very  much  in  evidence  in  the  Near 
r.a.st.  Stock  Exchange  prices  are  showing  a  robustness  and  a 
vitality  that  in  themselves  afford  the  clearest  possible  proof 
that  the  public  at  large  have  absolute  confidence  in  the  way 
the  war  is  going  to  teniiinate. 

The  Stock  Exchange  through  the  present  year  has  main- 
tained cheerfulne.ss  and  courage  in  the  f.ice  of  everything. 
Thank.'i  largely,  of  course,  to  the  action  of  its  clients,  the 
public,  in  refusing  to  sell,  and  in  being  ready  to  buy  when 
cheap  stock  came  on  offer,  the  House  all  along  has  refused 
to  indulge  in  optimistic  prophecies  as  to  the  probable  length 
of  the  war;  but  at  last  one  finds  a  cautious  disjxisition  to  put 
an  earlier  date  to  the  conclusion  of  the  struggle  than  I/ord 
Kitchener  did,  for  instance,  when,  seventeen  months  ago,  he 
roughly  estimated  its  duration  at  three  years. 

The  "markets  for  domestic  .securities  have  fallen  U)X)n  some 
quietude,  and  Home  Railway  stocks  gave  wMy  after  their 
spasm  of  finnness.  Tlie  Underground  group  is  coloured  by 
sympathy  with  the  rest,  although,  considering  the  very  sub- 
stantial rise  which  has  taken  place  in  the  income  bonds  of 
the  Underground  Electric  Railways,  the  setback  has  been 
nothing  alarming  so  far.  The  £10  share-s  dropped  hack  miue 
sharply,  while  the  shilling  shares  keep  fairly  steady.  London 
Electric  ordinary  £10  shares  changed  hands  at  29s.  4Jd.  to- 
day, and  langnid  interest  is  taken  in  East  London  ordinary 
stock  at  about  8O3. 


The  real  feature  of  the  electricity  supply  market  is  the  way 
in  which  the  preference  shares  of  the  principal  companies 
hold  their  prices.  This  is  a  thstinguishiiig  characteristic  of 
industrials  as  a  whole.  The  demand  is  greater  than  the  supply, 
and  the  public  are  content  to  buy  industrial  picfciences  on  a 
(i  per  cent,  basis  :  in  some  cases  they  are  being  bought  to 
yield  5J  per  cent.,  and  even  less.  Why  this  .-huuld  be,  when 
there  are  so  many  more  .securities  returning  as  g<K)d  dividends 
from  what  used  to  be  regarded  as  highci-class  .stocks,  it  is 
diflicult  to  say;  but  eviilently  the  public  consider  that  prefer- 
ence shares  in  a  home  industrial  undertaking,  the  progress 
of  which  they  can  \Aatch  more  or  less  for  themselves,  are 
certainly  as  well  worth  holding  as  any  Ciovernment  or  rail- 
way issues. 

'Ihe  only  .signs  of  weakness  at  the  moment  in  electricitj- 
preference  shares  is  that  in  CUiaring  Cri>.ss  preference  and  the 
Company's  City  preference,  both  of  which  have  fallen  i. 
.\iuongst  the  ordinary  shares,  Westminrfers  are  the  same  frac- 
tion lower;  and  the  only  change  in  the  debenture  st<K-ks  is  a 
fall  of  2  points  in  London  Electric  4  jier  cents.  .Xs  we  have 
indicated  before,  there  will  be  no  surprise  felt  in  the  St<x-k 
Exchange  if  the  leading  electric  hghting  companies  find  it 
necessary  to  cut  their  dividends  in  respect  of  the  current  six 
iiionths,  what  with  the  increased  cost  of  coal,  the  difficulty 
of  obtaining  labour,  the  obscuring  of  London's  lighting,  and 
the  higher  prices  which  have  to  be  paid  for  materials. 

What  news  there  is  from  Mexico  is  read  as  being  of  a 
rather  more  favourable  character,  and  there  is  just  a  slight 
inclination  to  buy  some  of  the  Mexican  utility  bonds  again. 
On  the  other  hand,  the  market  for  Mexican  railway  stocks  is 
dull ;  and  while  this  is  so,  it  is  not  to  be  expected  that  prices 
of  the  utility  descriptions  can  make  any  headway  worth 
mentioning.  Brazil  Tractions  have  a  tendency  to  crumble. 
the  Rio  exchange  operating  again.st  the  market,  while  there 
is  a  good  deal  of  speculation  as  to  what  dividend  the  company 
will  next  declare  on  its  common  shares.  The  public  are  not 
buying  much  of  anything  at  present,  but  are  rather  conserv- 
ing their  bank  balances — probably  with  a  view  to  making  a 
gotxi  show  at  the  bank  by  the  end  of  the  year. 

Rio  Tramway  bonds  keep  verj'  firm,  the  Firets  being  93 
and  the  Second.s  78^.  The  .\nglo-.\rgentine  Tramway  group 
is  also  steady,  the  5  per  cent,  first  debenture  being  wanted 
at  81.  Theie  is  not  much  floating  supply  of  it,  and  the 
absorption  of  two  or  three  thousand  pounds  stoc^k  would  have 
the  effect  of  putting  up  the  price  at  once.  The  British 
Columbia  group  .shows  no  change,  but,  having  regard  to  the 
way  in  which  Canadian  investments  of  all  kinds  are  being 
taken,  some  kinil  of  an  upward  movement  in  the  British 
Columbia  stocks  is  sufficiently  likely  to  justify  holders  in 
retaining  their  securities.  The  company  has  passed  through 
a  bad  time,  and  the  recovery  in  Canadian  industries  takes 
time  to  spread  to  the  we.st  of  the  Continent,  thdugh  of  its 
ultimate  coming  little  doubt  is  entertained. 

The  Telegraph  market  continues  veiy  firm,  and  the  rises 
of  last  week  have  been  followed  by  others  in  Eastern  Exten- 
sion shares,  Indo-Europeans,  Westerns,  and  Globe  preference. 
The  latter,  at  lOf,  return  of  per  cent,  on  the  money;  and 
.seeing  that  the  ordinary  can  be  bought  to  yield  6^  per  cent., 
allowance  being  made  for  the  payment  of  the  dividend  free 
of  tax,  a  holder  of  the  preference  might  consider  the  advis- 
ability of  selling  half  his  shares  and  exchanging  into  the 
ordinary,  which  would  materially  help  the  yield  on  the  .shares, 
and  with  very  little  extra  risk.  The  company  has  just 
declared  the  usual  quaitt>rly  dividends  on  both  classes  of 
.shares.  New  York  Telephone  bonds  are  keeping  clo.se  to  101 ; 
and  American  descriptions  as  a  whole  show  an  amount  of 
resihency  which  suffices  to  lift  quota ticins  well  above  any 
reaction  which   may  occasionally  befall  them. 

In  the  manufacturing  group,  a  rise  of  5  points  in  C.illenders 
debenture  sttick  reflects  the  demand  for  a  comparatively  small 
amount,  which,  coming  on  a  market  bare  of  stock,  had  this 
.somewhat  remarkable  effect.  General  Electric  preference 
have  risen  i  t«  9J;  and  Telegraph  Constructions  follow  the 
trend  of  shares  in  the  cable  companies.  British  Westinghouse 
preference  have  again  improved,  the  high  yield  on  the  shares 
attracting  buyers.  More  than  usual  has  been  doing  in  British 
Aluminium  o'rdinary,  the  price  rising  to  23s.  tW.  on  dividend 
prospects.  Castner-KeUners  at  39s..  ex  their  dividend  ot 
2s  4  4-5d.,  are  a  trifle  easier.  Victoria  Falls  ordinary  eased 
off'  to  7s..  after  being  better,  but  the  preference  axe  good  at 
ISs.,  and  the  5J  per  cent,  debentures  keep  very  steady  at  94 
On  these  last,  the  interest  payments  are  distributed  free  of 
income-tax.  and  every  now  and  again  the  company  buys  bonds 
in  the  open  market  for  cancellation  purpo.ses. 

Rubber  shares  recovered  as  the  price  of  the  material 
hanlened  up  to  3s.  fid.  per  lb.  Buying  started  again  though 
on  a  more  limited  scale  than  was  the  case  three  weeks  back. 
Rumour  said  that  a  German  submarine  had  torpedoed  a  cargo 
boat  with  .500  tons  of  rubber  on  board,  and  that  it  was  the 
loss  of  this  consignment  which  had  the  effect  of  stiffening  the 
price  of  the  raw  material  in  Mincing  Lane.  However  that 
inav  be  the  markets  both  for  the  shares  and  for  the  produce 
apiiear  to  be  decidedly  good.  On  the  other  hand,  the  copper 
group  is  weak  and  heavy.  The  United  States  have  ceased 
buying  copjjer  shares,  and  there  is  not  much  disposition  on 
this  side  to  set  a  lead.  The  companies  engaged  in  working 
other  base  metals  are  veiT  popular  just  now,  and  shares  m 
the  concerns  which  produce  lead,  sT>elter,  zmc.  etc.,  are  dis- 
tinctly good.  In  the  armament  division  there  is  no  fresh 
feature  of  importance. 
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SHARP.    LIST    OF    nUECTRICAL     COMPANIBS. 


Bona  BuoTEionY  Oompaiiibb, 
Price 

Dividend,  Dec.  7,     Rise  or  fall 

1914.  1916.        this  week. 

BtomvtOD  Ordinary      10  7i  — 

do.       7  per  cent.  Prel 7  7  — 

Obkring  Orose  Ordinary           ....  5  8J  — 

do.       do.       do.    4iPrel.         ..  4»  3*  — 

do,       do.  CJIIy  Prei,        ..       ..  4i  3i  — 

do.    4  Deb 4  80  — 

Ohelsea       6  4}  — 

do,    4JD6b 4J  87  — 

Oily  of  London 9  lai  — 

do.       do.    6  per  cent.  Prel.      ..6  U  +  i 

do.       do.    6Deb 5  100  — 

do.       do.    4JDeb 44  86  — 

Oonnty  o(  London          7  10  — 

do.       do.       6  per  cent,  Prel,  . .  8  lOi  — 

do.       do,        Ist  Deb 4*  90  — 

do.       do.       and  Deb 45  83  — 

Kensington  Ordinary 9  6  — 

London  Electric 4  1|  — 

do.       do.    6  per  oent,  Prel,      . .  6  4^  — 

do.       do,    4  Deb 4  76  — 

Uetropolitan         

do.  4A  per  oent.  Prel. 

do.  4i  Deb 

do.  84  Deb 

8t.  James' and  Pall  Mall         .... 

do.     do.     do.     7  per  oent.  Prel.  7  6  — 

do.     do.     do.    8JDeb 81  70  — 

Bonth  London       6  ii  — 

Bomb  Metropolitan  Prel 7  l^  — 

WeBtminster  Ordinary 9  6i  — 

do.          4iPrel 41  H  - 

TELSOHAFHS  AMD  TELEPBOHES. 

Anglo- Am.  Tel.  Prel 6  lOOt  — 

do,             Del li  SSJ  — 

Ohile  Telephone  . .        , 8  61  — 

Cuba  Sab,  Ord 6  8  — 

do,       Prel 10  15  — 

Baetem  BztenBion         7  Hi  +  i 

do.                4  Deb 4  80  — 

Baetem  Tel.  Ord 7  128  — 

do.           84  Prel 81  66  — 

do.           4  Deb 4  81  — 

Qlobe  Tel,  and  T.  Ord 6  lOg  — 

do.               Pre! 6  lOg  -I-  J 

Gl.  Northern  Tel 33  BSJ  — 

Indo-Boropean 18  48  xd  -fS 

Marconi       10  1?  — 

New  York  Tel.  44 41  101  — 

Oriental  Telephone  Ord 10  lU  — 

do.                  Prel 6  |  — 

Tel.  Bgypi  Deb 41  80  — 

United  R.  Plate  Tel 8  6  +i 

do.                 Prel 6  ii  — 

West  India  and  Pan 1  U  — 

WoBtem  Telegraph        7  lajsd  +4 

do.              4  Deb,         ....  4  80  — 

HOHB  RAII.B. 

Central  London,  Ord,  Assented       ..4  71  — 

Metropolitan         li  244  —  i 

do.            District Nil  16  -1 

Underground  Electric  Ordinary        ..  Nil  88/9  —  ^ 

do.              do.      "A"    ..        ..  Nil  .'5  9  - 

do,             do.     Income         ,,6  774  —3 

FoBiiaN  Teams,  Aa, 

Adelaide  Bnp,  6  per  oent.  Prel,         ,.6  6  —■ 

do.          6  Deb 6  86  xd  — 

Anzlo-Arg,  Trams,  First  Prel.          ..61  4  — 

do.              and  Prel 61  Bl  — 

do,              4  Deb 4  76  — 

do.              44Deb 41  76  — 

do.              6Deb 6  »1  +1 

Brazil  Traotlons 81  66  —  i 

Bombay  Electric  Prel 6  m  — 

do.            41  Deb 41  87  — 

British  Columbia  Elec.  Rly.  Pfce.   . .  6  68  — 

do.              do.           Preferred . .  —  87  — 

do.              do.           Deferred  ..  —  83  — 

do.              do.           Deb,          .4}  62  — 

Mexico  Trama Nil  42  — 

do.           6  per  cent.  Bonds      .,  —  44  — 

do.          6  per  cent.  Bonds      ..  —  44  — 

Mexican  Light  Common         ..        ..  Nil  SO  — 

do.            Pref Nil  42  — 

do.            Ist  Bond —  4<i  — 

MAinnrAOTTrauHs  Oompaiius. 

Baboock  &  Wilooz          14  2A  — 

British  Aluminium  Ord E  23/6  +2/3 

do,              Pref.         ..        „  6  18/8  — 

British  Insulated  Ord IS  lOi  — 

do,           Pref 6  6]  — 

Brllieh  Westlngboose  Pxel 71  86/6               +1/G 

do,       4  Deb 4  70  — 

do.       6  p.  lien         6  101  — 

Callendcrs 16  lOi  — 

do.       6  Pref 5  44  — 

do,       44  Deb 41  90  — 

Castner-Kelfner 20  69/- xd  — !/■ 

Edison  A  Swan,  £8  pd Nil  <J/-               — 

do,      do,      fully  paid        ....  Nil  1                  — 

do.      do.      4  Deb 4  67                   — 

do.      do.      6%  Dob 6  60                  — 

Electric  Conatruoilon 6  14/                  — 

do.             do.         Prel 7  19/9                — 

Qen,  Eleo.  Prel 6  Vi                — 

Henley         90  19)                — 

do.       44  Prel 41  44                — 

do.       4ilDob 41  99                  — 

India-Rnbbor        6  li               — 

Telegraph  Con 90  8I4                — 

*  Allowance  made  lor  dividends  being  paid  free  oi  incomo-l 


MARKliT     QU0TATI0N5. 


7  16  0 
6  14  4 
6  19    0 


Excess  I'rolits  o(  .Miinicipalitifs. — It  was  stated  in 

the  Haane  of  CommODH  on  Tuenday,  in  reply  to  a  qnejtion,  that 
local  authorities  which  made  a  profit:  on  one  buBincga  nndertakinii: 
woold  be  able  to  net  thia  off  afpainat  u  Ioba  on  another  nndvrtakini; 
owned  by  them. 


It  ehoald  be  remembered,  in  making  use  of  the  figareei  appearing 
in  the  following  list,  that  in  some  oaeei  the  prices  are  only  general, 
and  they  may  vary  according  to  quintities  and  other  cironmstancee. 


Wednesday,  December  Stli. 


CHEMICALS,  Ae. 

Latest 

Prloe, 

Fortnight's 
Inc.  or  Dec. 

■  Aold,  Uydroohloile 

per  owl. 

a     ,     Nitric 

„ 

t     „     Oxalic            

per  lb. 

1/9 

inc. 

a     „      Bnlpbnrlo 

per  cwt. 

a  Ammoniac  Bal       

„ 

■  Ammonia,  Morlate  (large  oryBlal) 

per  ton 

£60 

«  Bleaching  powder 

„ 

M  Bisulphide  of  Carbon 

M 

„ 

mc. 

a  Copper  Bulphate 

a  Lead,  Nitrate         

M 

£13  10 

30/- 

inc. 

„ 

a      „     White  Bngar 

„ 

a      „      Peroxide 

„ 

c  Methylated  Bplrit 

per  gal. 

a  Potassium,  Bichromate,  In  casks 

per  lb. 

a  Potash,  Caustic  (88/90  %) 

per  ton 

a        „       Chlorate 

per  lb. 

i/6 

M. 

a        „       Perohlorate 

^ 

v''^ 

a  Potassium,  Cyanide  (98/100  %) .. 

„ 

Nom, 

(lor  mining  purposes  only) 

a  Bbellac          

per  cwt. 

I  Sulphate  ol  Magnesia     .. 

per  ton 

£18 

a  Sulphur,  Sublimed  Flowers      . . 

M 

a        H        Recovered        ..       .. 

„ 

a        „         Lump 

,, 

£8  10 

a  Soda,  Caustic  (white  70/79  %)  .. 

M 

a      „     Chlorate       

per  lb. 

i/4 

4d. 

inc. 

a      ,,     Crystals        

a  Sodlom  Bichromate,  oaski 

per  ton 

46/. 

per  lb, 

inc. 

METALS,  Ao. 

t,  klnminlnm  IngnlB,  In  Ion  lots  .. 

per  ton 

6           .          Wire,  in  ton  lots  1 

(1  to  14  B.W.G.) ; 

•• 

A          _          Sheet,  in  ton  lota  . . 

„ 

«  Babbitt's  metal  ingots    .. 

„ 

c  Brass  (rolled  metal  9*  to  19*  basis) 

per  lb. 

1/15  to  1/2 

c      „     Tubes  (solid  drawn) 

„ 

1/24  to  mi 

c      „     Wire,  basis 

„ 

1/2  to  1/aj 

1  Copper  Tubes  (solid  drawn) 

„ 

1/21  to  1/24 

id. 

dec. 

•       -      Bars  (best  selected) 

per  too 

(       .      Sheet         

„ 

t       >      Bod 

^ 

£112 

d       ,      (Blectrolytlo)  Bars 

„ 

£98  10 

ao/. 

inc. 

d       „                N           Sheets     .. 

„ 

£116  lU 

30/- 

mc. 

d       H                ■•          1^°^° 

„ 

£105  10 

30/- 

inc. 

d       „                  H           H,0.  Wire 

per  lb. 

r-  im 

4d 

inc. 

:  Ebonite  Rod           

„ 

8/- 

f       „        Sheet        

„ 

a/6 

Q  German  Silver  Wire 

„ 

I/IO 

b  Gutta-percha,  fine 

„ 

6  India-rubber,  Para  Bne  . . 

„ 

2/114 

id. 

dec. 

;  Iron  Pig  (Cleveland  warrants)  . . 

per  ton 

78/. 

1/b 

mc. 

/     „    Wire,  galv.  No.  8,  P,0,  goal. 

„ 

(  Lead,  EngUsh  Pig 

„ 

£39  16 

6/- 

inc. 

g  Mercury        

per  hot, 

t  Mioa  (In  original  cases)  small  . . 

per  lb. 

6d.  to  8/- 

«     M               H           n      medium 

„ 

8/6  to  6/- 

e     „               »           »      large   .. 

^ 

7/6  to  14/-  4  up. 

0  Nickel,  sheet,  wire,  &<s 

„ 

Nom, 

f  Phosphor  Bronte,  plain  castings 

„ 

«         „            „    rolled  bars  A  rods 

„ 

«         _           H  rolled  strip  &  sheet 
0  Platinum      

„ 

per  01 . 

■nil- 

d  Billolum  Bronie  Wire 

per  lb. 

1/3 

r  Bteel,  Magnet,  In  bar 

»  Tin,  Block  (English) 

per  ton 

£85 

„ 

i'les  to  £166 

10/- 

dec. 

a    „     Wire,  Nob.  1  to  18    .. 

per  lb. 

9/8 

f  White  Anti-lriotion  Metals 

per  Ion 

k  Zinc,  Bb't  (Vieille  Montague  bnl.) 

» 

Nom. 

Quotations  supplied  by— 


a  a.  Boor  &  Co. 

b  The  British  Aluminium  Co,,  Ltd, 

c  Thos.  Bolton  &  Sons,  Ltd, 

d  Frederick  Smith  4  Co, 

e  F.  Wiggins  cS  Sons. 

/  India-Rubbor,  Outta  Fercba   and 

Telegraph  Works  Co.,  Ltd. 
g  James  &  Shakspeare. 


ft  Edward  Till  A  Co, 

/  BoUing  &  Lowe. 

k  Morris  Ashby,  Ltd. 

/  Richard  Johnson  A  Nephew.  Ltd. 

n  P.  Ormiston  4  Sons. 

o  Johnson,  Matthey  A  Co.,  Ltd, 

p 

r  W,  F.  Dennis  A  Co. 


I'eat    FiH'l     lor  Itussian   Electric   Stations. — The 

/  imstvoe'  A88o.:iation  haa,  says  a  Moscow  communication,  been 
engaged  on  numerous  cimmunal  questions,  including  that  of  the 
use  of  the  peatbogs  of  Central  1!  issia,  in  order  to  replace  coal, 
which  is  now  80  scarce  and  expensive  for  raising  steam,  partiou- 
\ar\f  for  central  electric  stations,  which  would  bring  intoexistenoe 
a  great  number  of  manufacturing  concerns.  It  is  maintained  that 
the  institution  of  such  stations  would  immodiatoly  result  in  great 
industrial  activity  in  the  Moscow  district,  ami  make  it  independent 
of  the  South  Runsian  coal  and  Caucasian  pelroloum.  At  present 
the  importance  of  electric  transmission  is  very  pressing  in  view  of 
the  scarcity  of  coal,  and  the  disorganised  railway  transport  system. 
The  institution  of  such  concerns  on  a  co-oporativo  basis  is,  how- 
ever, hindered  by  the  lack  of  a  special  law  authoritiing  the  aliena- 
tion of  private  lands  for  laying  electric  cables  and  overhead  lines. 
In  connection  with  this  question,  the  association  is  seeking  to 
have  a  local  application  of  the  law  ruling  at  Itaku,  with  respect 
to  the  land  required  for  laying  pipe  lines  and  ouob  like. 
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ELECTRICAL    ACCIDENTS     IN     MINES. 


{Continued  from  page  711.) 

(Jl  the  three  no;i-fatal  accidents,  one  is  of  interest, 
as  it  shows  the  casual  manner  in  which  electricity  is 
used  for  purposes  of  temporary  lighting.  Apparatus 
lor  the  prevention  of  over-winding  was  in  course  of 
being  installed  in  connection  with  the  winding 
engines  by  contractors.  To  obtain  sufficient  light 
under  the  floor  of  No.  i  engine  house,  an  electric 
lamp  was  attached  by  means  of  discarded  shot-firing 
cable  to  two  bare  terminals  of  a  portable  lamp  cir- 
cuit. Under  the  floor  of  No.  2  engine  house  the 
rubber-covered  cable  of  a  portable  lamp  circuit  was 
split  open,  the  wires  bared,  and  an  attachment  made. 
When  the  engineers  had  finished  the  work  under 
the  floor  of  No.  2  engine  house  they  moved 
the  shot-firing  cable  and  lamp  from  there  to 
No.  I  engine  house,  and  used  it  for  three 
days  imtil,  on  April  15th,  about  2.30  p.m., 
the  foreman  engineer  noticed  smoke  rising  up 
through  a  trap  door  in  the  floor  of  the  engine  house. 
On  going  to  the  trap  door  he  found  the  cable  burn- 
ing; one  of  the  workmen  had  noticed  the  lire,  and  he. 
in  tearing  down  the  cable,  received  a  shock,  but  the 
voltage  of  the  supply  being  low — 120 — it  was  not 
fatal.  The  collieiy  electrician  said  he  was  not  aware 
of  the  existence  of  the  lamps  on  the  shot-firing  cable 
until  after  the  accident,  but  in  making  such  a  state- 
ment he  proved  himself  either  to  be  not  speaking  the 
truth  or  to  have  been  very  negligent  in  not  giving 
proper  attention  to  the  plant  under  his  charge.  He 
was  very  seriously  reprimanded  by  his  employers. 

In  the  Northern  Division  there  occurred  one  fatal 
accident  on  the  surface,  one  non-fatal  accident  below 
ground,  and  three  above  ground.  The  fatal  accident 
was  entirely  due  to  the  folly  of  four  men,  and  one 
can  scarcely  believe  that  any  men  could  be  so 
ignorant  of  the  dangerous  element  they  were  playing 
with.  We  have  commented  before  on  the  same  sort  of 
thing.  In  this  case,  a  boiler  foreman  and  three  other 
men  were  playing  practical  jokes.  They  intended  to 
give  the  horsekeeper  at  the  colliery  an  electric  shock. 
and  to  do  so  they  connected  the  handle  of  the 
donkey  pump  house  door  to  a  lighting  switch.  The 
horsekeeper,  however,  did  not  go  near  the  pump 
house,  but  the  fireman  did,  and  he  received  a  shock 
which  killed  him.  The  current  was  alternating  at 
220  volts.  It  appeared  that  the  men  had  played  jokes 
upon  each  other  in  the  same  way  on  previous  occa- 
sions, but  on  this  occasion  it  was  a  very  wet  night, 
so  the  deceased  man  made  a  good  connection  for  the 
current  to  earth. 

Two  other  electric  accidents,  which  fortunately 
caused  no  injuiy  to  life  but  which  might  have  been 
serious,  are  also  reported.  One  which  occurred  in 
an  underground  engine  house  serves  to  show  the 
possibilities  of  danger  which  are  hidden  in  switch 
boxes.  Owing  to  a  fracture  of  the  micanite  insula- 
tion upon  one  phase  of  a  three-phase  2,000-volt  cir- 
cuit, a  short-circuit  was  caused  across  the  phases  in 
a  main  switch  controller.  The  switch  oil  was  heated 
up  to  flashing  point  and  ignited,  and  burst  off  the 
top  of  the  switch  box.  Mr.  Nelson,  Electrical 
Inspector  of  Mines,  after  making  an  inquiry,  re- 
ported :  — 

This  is  an  accident  which,  thouch  sorious  anywhere,  wotdd 
have  Ijeen  more  serious  had  it  taken  place  inhye,  instead  of 
iioar  the,  shaft  bottom.  There  seems  no  reason  to  doubt  the 
••.vplanation  offered  by  the  management,  namely,  that  the 
explosion  was  cau-sed  by  vaporisation  of  oil  due  to  the  arc 
wt  up  by  a  short  circuit  within  the  switch-box.  The  oil 
api>\ars  to  have  been  of  good  quality,  and  to  have  had  a 
hluh  flash-point.  The  Only  remedy  it  seems  possible  to  sug- 
pe-^t.  namely,  the  better  ventilation  of  such  switch-boxes,  had 
already  been  applied  at  Murton  Colliery.  Though  such  explo- 
sions are  rare,  one  might  occur  conceivably  even  in  a  venti- 
l:it<'d  box  if  the  arc  caused  by  a  short-circuit  generated  gas 
.-ufficiently  quickly. 


Another  electrical  accident  containing  dangerous 
possibilities  occurred  as  follows: — A  double  wire 
armoured  3-core  cable,  carrying  a  500-volt  alterna- 
ting current,  served  a  small  pump  in  one  of  the  dis- 
tricts. The  circuit  was  protected  near  the  shaft- 
bottom  by  an  overload  trip-switch.  A  deputy  going 
along  the  road  saw  flashes  from  the  cable,  and  he 
promptly  telephoned  to  the  shaft  for  the  current  to 
be  cut  off,  and  sent  for  the  electrician.  It  was  found 
on  examination  that  the  cable  had  been  punctured 
with  blows  from  a  sharp  tool,  such  as  a  pick. 
Fortunately,  there  was  neither  gas  nor  coal-dust 
about;  but,  at  the  same  time,  there  was  plenty  of 
wood,  which  might  have  taken  fire  had  the  accident 
not  been  detected  in  time.  Mr.  Nelson,  Electrical 
Inspector  of  Mines,  investigated  the  occurrence,  and 
reported :  — 

Examination  showed  the  cable  to  be  punctured,  apparently 
by  blows  from  a  sharp  tool,  such  as  a  pick.  The  overload 
trip-switch,  which  w'as  supposed  to  protect  the  circuit,  did 
not  act.  The  reason  the  overload  trip  did  not  act  is  because 
such  protection  is  in  no  way  sensitive.  TTie  leakage  cui'rent 
has  to  exceed  the  value  at  which  the  overload  trip  is  set  to 
operate  before  the  latter  is  called  into  action.  That  is  to  say, 
the  leakage  current  must  first  exceed  the  working  current  by 
perhaps  100  per  cent.  Clearly,  a  leakage  of  any  value  up  to 
this  overload  value  might  produce  open  sparking  indefinitely 
with  only  such  protection  as  was  provided  at  this  colliery, 
and,  it  may  be  added,  with  only  such  iirotection  as  is  usually 
provided  below  ground  in  mines.  The  contingency  of  a  cable 
damaged  by  a  pick  or  a  nail,  or  by  a  fall  of  stone,  may  be 
held  to  be  remote,  but  it  cannot  be  ignored  in  all  cases.  The 
.remedy,  however,  is  to  provide  leakage  cut-out  protection 
which  is  called  into  action  immediately  any  portion  of  the 
current,  it  may  be  a  small  portion,  leaves  the  conductors 
provided  for  it  to  return  to  the  generator  by  some  other  path 
— for  example,  by  the  cable  annouring  or,  more  directly,  via 
earth.  When  such  a  leakage  occurs  there  is  a  "fault"  on 
the  circuit,  and  the  balance  which  normally  exists  at  every 
instant  between  the  current  which  ^enters  and  that  which 
leaves  the  conductors  of  a  healthy  circuit  is  disturbed.  Leak- 
age cut-outs  are  brought  into  action  by  such  disturbances  of 
balance  only,  and  they  may  be  set  to  operate  with  any  degree 
of  sensitiveness.  If  it  is  desired  to  cut  off  the  pressure  from 
a  circuit  quickly  should  a  fault  occur — for  example,  in  the 
event  of  a  fall  of  stone  on  a  cable  in  an  atmosphere  charged 
with  coal-dust — the  advantage  which  a  leakage  cut>out  confers 
over  an  overload  cut-out  is  at  once  clear.  There  can  be  no 
doubt  that  the  protection  of  circuits  below  ground  by  this 
leakage  method  will  become  established  practice  in  the  near 
future. 

In  the  York  and  Midland  Division  there  were  four 
fatal  and  nine  non-fatal  accidents.  Of  the  fatal  acci- 
dents, two  occurred  below  ground  and  two  on  the 
surface,  whilst  four  of  the  non-fatal  accidents  were 
below  ground  and  five  above  ground.  With  refer- 
ence to  those  which  occurred  on  the  surface,  in 
one,  a  tipper  working  at  the  screens,  was  killed  by 
an  electric  shock  sustained  by  touching  a  bare  place 
in  a  lighting-  cable  which  was,  by  mischance,  at  500 
volts  above  earth  potential.  The  deceased  was  in 
charge  of  a  "  tippler,"  his  duty  being  to  tip  the  con- 
tents of  the  pit-tubs  brought  by  an  inclined  creeper 
from  the  pit  shaft,  on  to  a  band  conveyor.  Not  far 
from  the  tippler  there  was  an  opening  like  a  door- 
way, 5  ft.  g\  in.  high,  through  which  the  tubs 
delivered  the  coal,  and  under  the  lintel  of  this  open- 
ing passed  three  ordinary  lighting  wires,  14  gauge, 
rubber-insulated,  tape-wound  and  braided.  When 
standing  at  this  point  deceased  cried  out,  and  he 
was  then  seen  to  have  hold  by  his  left  hand  of  one 
of  the  wires,  which  investigation  showed  to  be  bare 
for  a  space  of  about  three-quarters  of  an  inch.  In 
this  way  he  received  the  electric  shock  which  caused 
his  death. 

The  lamps  on  the  circuit  were  iio-volt  lamps,  but 
the  circuit  was  supplied  by  current  from  a  soo-volt 
three-phase  system,  one  wire  of  the  circuit  being 
connected  to  one  of  the  phases  of  that  system,  and  the 
other  to  a  tapping  taken  from  the  transfonuer  supply- 
ing the  500-volt  current  (which  originated  from  an 
11,000-500  volt  transformer).  The  pressure  between 
the  line  or  phase  to  which  the  lamps  were  connected 
and  the  point  in  the  transformer  winding  at  which 
the  tapping  was  taken  was  no  volts.  In  this  way 
the  circuit,  though  nominally  at  no  volts,  was  in 
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reality  a  5(X>volt  circuit,  as  an  earth  on  eitlier  of 
two  phases  would  cause  the  lamp  circuit  to  assume 
a  pressure  500  volts  above  earth.  After  the  accident 
n  was  found  that  one  of  the  phases  of  the  system, 
other  than  that  supplying  the  lamps,  was  faulty,  there 
being  an  earth  in  a  small  meter-transformer  in  the 
sub-station.  In  all  probability  the  deceased  received 
a  soo-volt  electric  shock. 

the  above  facts  were  brought  out  at  the  inquest, 
which  was  attended  both  by  Mr.  Nelson,  H.M.  Elec- 
trical Inspector  of  Mines,  and  Mr.  Frazer,  junior 
Inspector,  and  at  the  conclusion  of  the  evidence,  and 
following  a  suggestion  of  the  Coroner,  Mr.  Nelson 
made  the  following  recommendations:  — 

1.  That  the  lamp  circuit  in  which  the  accident  occurred,  and 
which  it  appeared  that  it  had  not  been  the  duty  of  any  parti- 
■cular  individual  to  attend  to.  should  have  some  man  Appointed 
delinitelv  to  maintain  it. 

•2.  That  only  low  pressure  should  be  used  for  lightmg. 
(Since  the  accident  properly  transformed  current  of  110  volts, 
that  is,  without  the  possibility  of  any  higher  pressure  being 
attained,  has  been  used.) 

3.  That  some  means  should  be  provided  of  indicating  any 
defects  in  the  insulation  of  the  500-volt  surface  system  and 
of  every  system. 

To  these  suggestions  the  management  undertook 
to  attend. 

In  the  other  case,  a  greaser  got  killed  at  the 
bye-product  coke  oven  stamp.  The  motor  and  gear- 
ing driving  the  stamp  were  mounted  on  a  travelling 
platform  moving  on  rails  about  lo  ft.  from  the  floor 
level.  The  main  switch  was  mounted  on  the  wall  of . 
the  building  and  below  the  travelling  platform;  at 
a  height  convenient  for  the  operator  there  was  a 
■controller.  Three-phase  current  at  500  volts  was 
supplied  through  the  switch  to  overhead  bare  wires, 
and  from  these  wires  rubbing  contacts  supplied  the 
motor.  It  was  the  duty  of  deceased  to  oil  the 
machinery  on  the  platform,  but  before  doing  so  to 
switch  off  the  current.  He  had  apparently  operated 
the  switch  handle  for  this  purpose  (for  it  was  subse- 
quently found  in  the  off  position),  but  afterwards  by 
placing  his  right  hand  on  the  bare  wire  he  got 
electrocuted.  When  the  switch  cover  was  removed 
it  was  found  that  the  release  mechanism  of  one  knife 
was  broken,  thus  leaving  one  phase  alive.  The  re- 
lease was  controlled  by  a  fine  coil  spring  between  the 
rocking-lever  and  one  end  of  the  knife.  The  other 
end  of  the  knife  which  was  struck  by  the  rocking 
arm  was  worn  away,  and  there  was  a  slight  groove 
worn  in  the  saddle,  so  that  when  the  switch  handle 
was  moved  to  the  off  position  it  would  fail,  without 
the  spring,  to  open  the  switch.  The  wearing  of 
these  points  would  put  excessive  strain  on  the  spring. 
There  was  considerable  evidence  of  fusing  in  the 
box,  and  all  three  springs  were  gone.  When  the 
switch  was  found  to  be  defective  the  question  of 
proper  maintenance  arose.  Regulation  4  of  the 
Factory  Regulations,  applicable  in  the  case,  provides 
that:  — 

Every  switch  intended  to  be  used  for  breaking  a  circuit, 
and  every  circuit-breaker,  shall  be  so  constructed  that  it  can- 
not with  proper  care  be  left  in  partial  contact.  This  applies 
to  each  pole  of  the  double-pole  or  multi-pole  switches  or 
circuit-breakers. 

It  was  said  that  the  switch  had  worked  satisfac- 
torily for  four  years,  and  was  examined  and  found 
to  be  in  working  order  by  an  electrician  about  seven 
hours  before  the  accident;  also  that  the  ram  driver 
had  hold  of  the  bare  wires  two  hours  before  the 
accident.  These  statements  were  made  to  show  that 
up  to  a  short  time  before  its  failure  the  switch  was 
acting  properly. 

Mr.  Nelson  was  of  opinion,  however,  after  an 
examination  of  the  switch,  tliat  it  had  not  been  pro- 
perlv  maintained,  and  certainly  its  failure  so  soon 
after  inspection  by  an  electrician  did  not  indicate 
efficient  inspection  or  satisfactory  maintenance.  The 
switch  had  been  in  use  for  four  years  and  evidently 
re<|uired  renewal,  though  those  responsible  for  the 
efficiency  of  the  switch  had  not  thought  so,  or  know- 
ing it,  failed  to  attend  lo  the  matter. 
(TV)  /"■  ronliruml.) 


OUR     TRADING     OPPORTUNITIES     THROUGH- 
OUT    THE     WORLD. 


(fJontinued  from  page  711.) 


The   Trade   of  Japan. 

WiiE.M  the  Allied  Expedition  had 
EnUrprlse.  finished  their  work  at  Tsingtao,  the 
indignant  Prussian  soothed  the  people 
of  the  Fatherland  with  promises  of  frightfulness  in 
days  to  come,  when  our  gallant  little  ally,  Japan, 
would  duly  be  reckoned  with — only  let  it  "  wait  and 
see ! "  We  noted  nothing  at  the  time  to  lead  us  to 
suppose  that  our  Ally  was  quaking  in  her  shoes.  We 
have  heard  much,  however,  to  prove  that  that  spirit 
of  enterprise  and  pushfulness  which  have  character- 
ised the  progress  of  the  Japanese  nation  during  the 
last  decade  or  two  have  been  veiy  fully  employed, 
since  the  cessation  of  its  part  in  the  actual  hostilities, 
in  an  attack  on  Gennan  trade  in  the  Far  East.  With 
the  general  ambitions  of  Japan  in  China  we  have 
little  immediate  concern  here.  The  tune  chosen  for 
the  negotiations  seemed  to  be  particularly  unfortu- 
nate, and  some  of  the  proposals  as  affecting  other 
nations  seriously  threatened  for  a  few  days  to  "  put 
the  fat  in  the  fire."  But  Japan's  commercial,  indus- 
trial, and  scientific  activities  are  not  in  a  state  of 
suspense',  whatever  may  be  the  present  position  of 
international  negotiations.  Ever  since  Teutonic 
trading  activities  were  restricted  by  our  Fleet,  and 
our  own  exporting  ability  was  limited  by  our  other 
operations,  the  attentions  of  the  Japanese  have  been 
increasingly  given  to  outer  markets.  It  will  be  re- 
membered that  early  in  the  war  a  representative 
deputation  went  to  Australia  to  see  in  what  branches 
of  trade  there  would  be  possibilities  of  mutual  assist- 
ance, and  a  number  of  interesting  proposals  were 
advanced.  How  far  these  have  proceeded  we  do  not 
know,  but  reports  from  other  markets  show  that 
Japanese  travellers  are  at  work  where  Germans  used 
to  be. 

The  manufacturing  enteiprises   of 

Manufacturing.  J^P^'^  ^^^^  ^^^P  referred  to  in  these 
pages  on  various  occasions,  and 
there  is  little  room  for  doubt  that  during"  the  last 
few  vears  great  headway  in  electrical  manufacturing 
work  has  been  made,  there  is  every  reason  to  anti- 
cipate a  continuance  or  acceleration  of  such  progress, 
but  the  import  figures  show  that  the  nation  is  at  pre- 
sent dependent  upon  other  countries  for  very  substan- 
tial imports.  For  example,  take  "  dynamos,  electric 
motors,  transformers;  converters  and  armatures"; 
the  imports  of  these  into  Japan  for  the  past  three  years 
have  been:— 1912,  £326,500;  1913.  £373,500;  1914. 
£245,800.  We  quote  below  a  few  figures  relating  to 
other  allied  classes;  the  falls  for  1914  are  not  of 
necessity  due  to  the  war;  tliey  are,  in  fact,  due  to  the 
depression  in  the  two  previous  years,  when  there  was 
a  falling  off  in  orders  placed:  — 

Immrts.  191'2.         1913.         1914. 

(las  engines Jei41,900    f  124,200    £37,300 

Pumps  61,800      110,400      67,900 

Steam  boilers  and  accessories  ...  119,800  99,700  87,900 
Water  turbines  and  Pelton  wheels  90,000  74,400  32,800 
livuamos,   combined  with  motive 

■    maohinerv  96.200         64,400       44,500 

Steam  engines  36,800        68,100      46,200 

Fuel  oconomisi^rs      8.600         14.900        8.600 

Steam  turbines         16,600  6,600      16,600 

The  foregoing  figures  are  selected  from  tables 
given  in  the  annual  report  (1914)  prepared  by  H.M. 
Commercial  Attache,  at  Tokio,  Mr.  K.  F.  Crowe. 
In  our  estimation  that  report  contains  a  great  deal 
of  material  that  is  likely  to  ho  of  value  to  British 
firms  who  want  to  hold  and  increase  their  business 
in  Japan. 

"  It  is  always  useful  to  know  where 

PoslUon  ^^'^   ^'■■'"^^   '""  comparison  with    other 

exiiorliiig  nations,  and   this   can   be 
seen  at  a  glance  in  tiic  following  figmcs :  — 
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Machirtfry  Iiuports  into  Japan. 

From                                       1912.  1913.  1914. 

United   Kingdom        £l,ir,f,;m  f  1,737,800  f  1,3.54,500 

United  States 705,600  754,300  505,700 

■GeiTuany           658,900  873,600  556,100 

France               18,500  '24,700  25,000 

Other    countries         148,300  302,300  104,900 


Total        £2,{)87,600  £3,752,700   £2,546,200 

As  Mr.  Crowe  points  out,  these  figures  show  that 
the  United  Kingdom  remains  well  at  the  head  of  the 
list,  and  has,  in  fact,  slightly  improved  her  position, 
now  enjoying  more  than  50  per  cent,  of  the  business. 
Though  the  war  was  not  responsible  for  the  falling 
off  in  orders  placed  for  machinery  to  arrive  in  Japan 
in  1914,  it  certainly  interfered  to  a  considerable  ex- 
tent with  the  deliveries  of  Gerinan  machinery.  We 
are  constrained  to  quote  Mr.  Crowe  at  length  at  this 
point.  Comparing  the  figures  up  to  the  end  of  July, 
1914,  with  those  for  the  whole  year,  he  says:  — 

"Up  to  the  time  when  war  broke  out  Germany  had  25 J 
l>er  cent,  of  this  bu.siness;  by  December  the  percentage  had 
dropped  to  21^.  There  is  still  a  little  more  to  come  forward 
from  Tsingtao  and  from  places  where  German  ships  have 
run  for  shelter,  but  when  this  has  all  an-ived  imports  from 
Germany  will  cease  completely  and  British  makers  will  at  last 
have  a  fair  chance  of  competing,  and  it  is  to  be  hoped  that  they 
will  take  full  advantage  of  it.  Since  war  broke  out  very  few- 
orders  have  been  placed.  At  first  there  was  an  idea  that  it 
would  be  impossible  to  get  delivery;  then  when  it  was  seen 
that  this  would  not  be  the  case,  buyers  still  held  off  owing  to 
the  general  uncertainty  as  to  what  the  future  held  in  store; 
but  confidence  is  gradually  returning,  and  it  is  thought  that 
within  the  next  few  months  it  will  be  possible  to  obtain  a 
certain  amount  of  orders.  There  are  some  points,  however, 
which  should  be  borne  in  mind.  The  most  important  is  that 
Government  departments  in  pursuance  of  the  policy  of  '  Sup- 
port home  industries,'  place  their  orders  in 
Japanese  Japan  whenever  they  can   possibly  do  so. 

Support  for        Another  important  factor  is  that  Japanese 
Home  engineering  works  are  increasing  in  number 

Industries.  and  in  capacity.  Were  it  not  for  the  heavy 
duties  it  would,  of  course.be  impossible  for 
them  to  compete  in  a  great  many  lines,  but  the  duty  and  the 
freight  give  them  a  big  advantage  which  enable  them  to  come 
fairly  near  British  prices.  For  this  reason  it  'becomes  advis- 
able for  makers  of  certain  types  of  heavy  Bi'itish  machinery 
seriously  to  consider  whether  it  would  not  pay  them  to  ship 
(rnly  the  .small,  delicate  parts  and  have  the  heavy  castings 
made  locally,  thus  saving  the  duty  and  freight  on  the  latter." 
"  Good  castings  are  obtainable,  pattern  making  is  not  very 
expensive,  and  there  are  a  few  works  which  could  be  relied 
on  to  do  accurate  machining,  so  that  in  ca.ses  where  there  is 
a  probability  of  a  demand  for  considerable  numbers  of  the 
same  machine  it  might  be  advisable  for  manufacturers  to  send 
out  their  own  patterns  or  to  arrange  to  have  these  parts  made 
to  drawings.  Even  in  cases  where  only  a  few  machines  would 
be  required,  but  where  the  incidence  of  the  duty  is  extremely 
high  on  account  of  the  weight,  the  question  might  be  con- 
sidered. Naturally,  each  case  would  have  to  be  gone  into 
carefully  and  judged  on  its  meriti^,  and  it  would  be  necessary 
to  allow  a  reasonable  margin  of  profit  for  the  works  out  here. 
In  estimating  the  cost  of  these  castings,  it  should  not  be 
forgotten  that  imported  coke,  on  account  of  the  high  rates 
of  freight,  costs  roughly  about  1-50  per  cent,  more  than  in  the 
United  Kingdom,  and  pig  iron  is  about  .50  to  60  per  cent. 
dearer.  It  is  true  that  Japanese  coke  can  be  obtained,  but  it 
is  not  suitable,  and  as  double  the  amount  is  required  there  is 
little  economy  in  using  it. 

"To  many  manufactui'ers,  however,  it  might  seem  that 
there  would  be  a  danger  that  machinery  constructed  in  this 
manner  might  not  be  exactly  up  to  the  high  standard  they 
maintain,  and  for  their  benefit  I  put  forward  another  sugges- 
tion which  has  much  to  recommend  it.  This  is  that  makers 
of  small  machinery  of  a  class  which  is  sold  in  quantities  in 
.standard  sizes,  such  as  gas  engines,  electric  motors,  pneumatic 
drills,  pumps,  etc.,  should  consign  their  goods  to  firms  of  high 
standing.  By  this  means,  stocks  can  be  kept  and  a  purchaser 
who  finds  that  he  can  buy  from  stock  will 
'     Stock  be  more  likely  to  go  to  the  importer  than 

Required.  if  he  has  to  wait  for  eight  or  nine  months 

for  delivery — in  the  latter  case  he  will  be  ' 
tempted  to  ti-y  a  Japanese-made  copy  of  a  foreign  machine 
which  he  can  get  more  quickly  and  more  cheaply.  The  import- 
ing firms  themselves  are  rarely  willing  to  tie  up  their  capital 
stocks,  as  the  profit  they  can  obtain  is  often  eaten  up  by  local 
high  interest  charges,  while  the  manufacturer,  who  has  natur- 
ally added  a  considerable  amount  to  his  price  for  standing 
charges  and  profit,  would  only  be  paying  intin-est  on  the  actual 
first  net  cost,  and  he  would  also,  probably,  be  able  to  borrow 
money  at  a  cheaper  rate  in  the  United  Kingdom.  Tlie  mer- 
chant would  keep  the  bulk  of  th*  goods  in  bond,  so  that  if  it 
should  prove  necessary  to  ship  them  to  .some  other  market, 
this  could  be  done  without  loss  of  the  duty.  Even  if  manu- 
facturers do  not  care  to  adopt  the  scheme  outlined  above  they 
might  consider  the  advisability  of  some  similar  arrangement." 


Mr.  Crowe  emphasises  that  the  reason  for  bringing  these 
suggestions  forward  is  that  the  manufacture  of  machinery  in 
Japan  is  making  considerable  progress,  and  unle.ss  some 
thought  is  given  to  the  problem  we  may  lose  a  part  of  the 
business  which  we  now  enjoy.  "  It  .should  also  be  stated  that 
both  the  ideas  mentioned  above  have  been  tried  during  the 
past  two  or  three  years,  with,  as  far  as  one  can  learn  from 
the  parties  concerned,  a  considerable  amount  of  success." 

"One  of  the  interesting  features  of  engi- 
Many  Small  neering  work  in  Japan  is  the  very  large 
Workshops.  number  of  very  small  establishments  m 
existence — places  which  appear  in  engineer- 
ing directories  as  "  So  and  So's  Engineering  or  Ironworks," 
but  which  really  consist  of  a.  workshop  witli  one  lathe  and 
two  or  three  hands.  They  have  no  establishment  charges,  they 
work  for  a  \evy  small  profit,  and  consequently  they  are  able, 
in  tendering  for  Government  work,  to  put  in  exceedingly  low 
piiees.  They  do  not  quote,  direct,  they  arc  too  small  to  do 
that,  but  a  .sort  of  broker  takes  the  contract  from  the  Arsenal 
or  other  department  and  then  sub-lets  it  to  these  different 
works.  As  they  are  on  such  a  small  scale  there  is  a  good  deal 
of  irregularity  in  the  output  and  the  percentage  of  rejections 
is  large,  but  none  the  less  competition  from  such  works  is 
very  severe.  Natm-ally,  the  above  remarks  do  not  apply  to 
the  big  works  which  are  run  on  more  or  Icis  foreign  lines, 
although  even  in  these  there  are  points  of  difference  which 
immediately  strike  the  foreign  engineer.  For  instance,  the 
foreman  is  invariably  on  the  side  of  the  men  and  against  the 
office.  Then,  again,  there  are  no  apprentices,  no  men  of  a 
better  class  gaining  practical  experience  by  putting  in  a  cer- 
tain number  of  yeaj-s  in  the  works.  The  engineers  are  nearly 
all  graduates  of  technical  colleges  with  little  practical  experi- 
ence. Tlie  workmen  on  the  whole  are  industrious  and  eager 
to  leaiTi,  but  their  rice  diet  appears  to  be  against  them,  for 
in  engineering  jobs  they  lack  the  necessary  bodily  weight,  and 
the  percentage  of  days  when  they  are  absent  on  account  of 
sickness  is  very  high.  Nevertheless,  as  their  wages  are  low, 
and  as  they  are  gradually  learning  and  picking  up  experience 
all  the  time,  it  is  well  worth  while  for  any  maker  of  machineiw 
who  supplies  either  this  or  the  China  mai'ket  to  watch  develop- 
ments and  to  change  his  policy  as  and  when  required." 

In  the  section  of  his  report  dealing  with  the  rubber 
industry,  Mr.  Crowe  says  that  the  manufacturers  of 
insulated  wire  continue  to  make  progress  in  the 
technical  development  of  their  manufactures,  and 
are  now  tuidertaking  business  for  export.  The 
mechanical  branch  of  the  industry,  which  is  more 
open  to  competition,  does  not  progress  so  favour- 
ably; a  number  of  smair  mills  spring  up  annually, 
and  each  year  sees  as  many  disappear.  Mr.  Crowe 
gives  a  detailed  account  of  methods  of  financing 
business  with  Japan,  to  which  we  refer  below. 

_,  One  of  the  results  of  the  systema- 

Conditfons  of      tised    attempts    to    capture    Germaii 

Business.  trade  has  been  the  large  number  of 

inquiries  received  by  the  Commercial 

Attache's  Department  relating  to   the  openings  for 

trade  in  Japan.    To  many  of  the  inquirers  the  market 

is  absolutely  new,  and,  on  that  account,  Mr.  Crowe 

presents    in  more  or  less  tabulated    form   as  much 

information  as  he  has  found  it  possible  to  collect  on 

the  subject.     Such  a  task  has,   he  says,  never  been 

attempted  before,  and   as   it  has  been   necessary-  to 

obtain  particulars  from  many  sources  there  may  be 

errors  and  omissions,  but  he  invites  corrections  for 

incorporation    in  future  reports.      He    touches  first 

upon  the  methods  of  financing  business  with  Japan. 

These  are  probably  very  similar  to 

Financing         those  in  vogue  in  other  countries,  but 

Import  Trade.      f,Qj-  tjjg  sake  of  clearness  they  are  set 

forth  in  detail,  and  we  quote  them  below:  — 

"  It  is  doubtless  well  known  that  there  are  certain  old- 
established  Eastern  banks  which  make  a  speciality  of  this 
kind  of  business,  and  also  that  practically  all  the  financing  of 
Japan's  trade  is  aiTanged  through  Ijondon. 

"  In  c<mnection  with  the  import  trade,  the  different  methods 
whereby  goods  shipped  to  Japan  arc  financed  and  paid  fin- 
are  as  follows  :  — 

"1.  The  shipper  draws  a  bill  of  exchange  on  the  importer 
against  complete  shipping  documents  for  the  relative  goods, 
which  he  negotiates  with  a  bank.  The  bank  forwards  the 
draft  and  documents  to  its  branch  office  at  the  port  of  destina- 
tion, who  obtain  payment  of  the  amount  of  the  draft  on  the 
due  date  of  same,  from  the  drawee,  against  deliver)'  of  the 
documents  in  question,  thus  meeting  the  advance  made  by 
the  bank's  office  which  negotiated  the  draft.  Tlie  bills  are 
usually  drawn  in  the  currency  of  the  counti-y  where  they  are 
negotiatwl  (the  most  common  usance  being  either  three  or 
four  months'  sight),  and  bear  inte^rest  at  a  rate  fixed  from 
time  to  time  by  the  .'\ssociated  Exchange  Banks  (at  present 
7  per  cent.)  from  the  date  of  the  di-aft  to  the  date  on  which 
the  same  is  paid.    Business  done  on  the  above  lines  is  gener- 
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ally  arniiit^oil  by  the  imiwrtoi'  iu  the  liist  place  by  rcqucstiug 
the  braiK'li  ol'  the  bank  at  the  ^Hirt  of  destination  to  open  a 
docuinoTitary  letter  of  credit,  authorising  its  oQicc  at  the  port 
of  tiliipment  to  negotiate  the  drafts  of  the  shipper  drawn  in 
accordance  with  the  terms  of  the  letter  of  credit,  he,  in  turn, 
undertaking  to  acc^:'pt  and  pay  the  same  iu  tluc  coai'se.  The 
face  viilue,  plus  interest,  is  collected  at  due  date  at  current 
rate  of  exchange. 

"'2.  Either  the  imiwrter  or  the  shipper  may  arrange  with  a 
bank  to  open  a  confirmed  banker's  letter  of  credit,  whereby 
the  shipper  is  to  draw  a  bill  of  exchange  on  Ijondon  corres- 
pondents of-  the  bank,  who  accept  the  said  draft,  which  is 
subsequently  discounted  in  the  oi>en  market.  The  relative 
documents  are  sent  to  the  branch  oliice  or  corre.>;|X)ndent6  of 
the  bank  who  bought  the  bill  at  the  port  of  destination,  and 
arc  delivered  t<i  the  importer  against  payment  of  the  amount 
of  the  draft,  thiis  sum  lieing  remitted  to  the  bank's  London 
office  in  time  to  meet  it  when  due.  The  usual  charge  made 
for  accepting  such  drafts  is  i  per  cent,  per  month  according 
to  the  usance  of  the  same;  generally  bills  are  drawn  at  90 
d'ays'  sight  (the  commission  therefore  is  f  per  cent.). 

"3.  The  ship])er  hands  to  a  bank  a  draft  and  documents 
for  goods  shipped.  The  bank  foi'wards  the  same  to  its  branch 
office  at  port  of  destination,  to  be  delivered  to  the  consignee 
against  payment  of  the  draft,  which  amount  is  remitted  either 
by  T.T.  or  demand  draft  to  be  paid  to  the  shipper,  less  the 
bank's  commission  for  collecting  the  amount  in  question,  the 
bank  having  rnade  no  advance,  against  the  goods. 

"  4.  There  is  another  way  which  is,  however,  only  made  use 
of  by  the  largest  firms  w'ho  have  head  or  branch  offices  in 
London.  The  manufacturer  or  agent,  who  is  shipping  the 
goods,  draw's  a  bill  at  four  or  six  months'  sight  on  the  London 
office  of  the  firm  doing  business  in  Japan,  and  after  getting 
it  accejited,  discounts  it  in  the  open  market.  The  goods  are 
forwarded  to  Japan  and  the  Japan  branch  makes  a  remittance 
to  London  in  time  to  meet  the  bill  at  due  date.  Sometimes 
when  firms  have  already  got  enough  of  their  paper  on  the 
market  they  arrange  with  one  of  the  wftll-known  accepting 
houses  to  accept  bills  drawn  on  them. 

"5.  Firms  doing  both  import  and  export  business  some- 
times work  independently  of  the  banks,  by  sending  their 
export  documents — say  to  their  L<^)ndon  houses  to  set  against 
shipments  being  made  from  London  to  Japan.  Obviously  this 
method  also  can  only  be  adopted  by  large  firms. 

"  With  regard  to  the  export  trade,  the  methods  of  financing 
.shipments  to  other  countries  may  be  put  under  four  head- 
ings : — 

"1.  For  the  shipper,  to  obtain  bank  credits  under  which  he 
draws  a  draft  direct  on  the  issuing  bank,  -with  full  shipping 
documents  attached,  these  drafts  being  accepted  by  the  issuing 
bank  on  behalf  of  the  consignees  and  the  documents  delivered 
on  acceptance.  Such  credits  generally  call  for  drafts  to  be 
drawn  at  either  three,  four,  or  six  months'  sight  {i.e.,  payable 
three,  four,  or  .six  months  after  acceptance.) 
"2.  Documentai-y  letters  of  authorisation  issued  by  the  con- 
signees, enabling  the  shipfiers  to  draw  direct  on  them,  docu- 
ments being  delivered  on  payment  of  drafts  only.  Drafts 
mider  these  letters  a!  authoi-isation  are  usually  drawm  at  from 
30  days'  to  four  months'  sight. 

".3.  For  the  shipper  to  draw  documentary  drafts  on  the 
consignees,  documents  being  delivered  on  aeceptimce  or  pay- 
ment, as  the  means  and  standing  of  drawees  warrant.  The 
usance  of  these  drafts  being  generally  the  same  as  in  the  case 
of  letters  of  authorisation. 

"4.  For  the  shippers  to  draw  clean  di-afts  on  their  cus- 
tomers and  handle  the  documents  themselves,  such  drafts 
being  drawn  at  varying  usances  from  sight  to  .six  months. 
"  Tn  connection  with  the  first  method,  it  might  be  men- 
tioned that  many  of  the  bank  credits  on  Ixindon  cover  ship- 
ments to  .America,  one  set  of  docuuients  going  direct  to  the 
issuing  bank  in  /Xmericji,  and  the  remaining  documents  being 
attached  to  the  draftdraw-n  on  the  aecentini;  l)ank  in  London. 
"  It  is  usual  for  drafts  to  be  drawn  in  the  eun-ency  of  the 
country  to  which  the  goods  are  ,ship|ied.  with  the  exception  of 
shipments  to  .'\nierica  under  bank  credits"on  fjondon,  which 
ill  the  majority  of  instances  call  for  drafts  to  be  drawn  on  a 
London  bank  in  sterling. 

"  Thf  rate  of  exchange  for  converting  the  currency  of  a 
draft  from  yen  varies  in  all  eases  with  the  usance  of  the  draft, 
and  .the  face  v;due  i.q  collected  at  due  date, 

"  With  n'L'aril  to  the  customary  terms  and  conditions  in 
the  various  lines  of  business,  it  is  difficult  to  l)e  precise,  ns 
the  t^Tms  natiir.'dly  vary  considerably  according  to  the  stand- 
ing of  the  parties  concerne<l,  but  as  a  general  nile  it  may  bo 
stat<;d  that  tlie  German  firms  made  a  practice  of  giving  longer 
credits  than  BritiKh  firms,  and  the  cliief  distinction  between 
iuiixirt  and  exixirt  business  is  tluit  in  the  ca.se  of  the  former 
credit  from  30  to  00  days  or  more  has  to  be  allowed,  while  in 
the  cnfn':  of  the  latter  ca.sh  has  neatly  always  to  lie  paid,  and 
in  some  instances;  even  an  advanc/-  has  to  be  made  to  dealers. 
"  No  discount  is  allowr<l  for  ca.sh  in  paving  for  exports. 
"  It  will  be  noticed  that  pnyinenl  in  the  imjiort  trade  is 
Cencrnllv  made  with  promissory  notes,  due  in  ;V>.  fiO  or  00 
days  llie  prnmisNory  nf)teB  can  be  dincount<'<l  with  Japanese 
batdis,  liut  llicy  are  the  source  of  iniich  ti-oulile  and  litigation, 
and  a  dctnand   is  frequently  made  for  their  renewal. 

J'roMiiHwiry  notes  can  very  rarely  be  di.seounted  without 
lecounw'.  In  theae  cases  a  higher  rate  has  to  lie  paid  and  the 
Ilriii  lins  to  be  of   the  best  standing. 

"  Tlie  great  bulk  of  the  iinlvirt  trade  is  dfine  against  orders. 


['j  is  oidy  in  the  ca.se  of  low  qualities  of  Indian  cottun  that 
go<KLs  are  sent  on  a  largei  scale  to  bo  sold  on  consignment  in 
this  market."  , 

"  Machinery. — Tlie  conditions  with  regard  to  machinery  vary 
perhaps  more  than  in  the  case  of  any  other  imports.  The 
first  distinction  is  between  Government,  municipal  and  private 
orders.  The  Imperial  Government  railways  have  their  own 
inspectors  abroad,  and  on  the  presentation  <if  their  certificate 
of  inspection,  payment  is  made  on  delivery  of  the  goods  after 
a  further  in.spection  in  Japan  on  arrival,  chiefly  with  regard 
to  measurement.  With  Admiralty  and  War  Office  orders  to 
the  value  of  under  about  d6'2o.(XIO,  inspection  is  made  within 
l-j  days  of  delivery  at  destination,  and  payment  within  L3  days. 
from  inspection.  With  large  orders  such  as  for  warships,  pay- 
ment is  spread  over  the  cours<^  fif  construction  into  about  five 
to  ten  amounts.  The  Admiralty  generally  place  their  impor- 
tant orders  through  in.spectors  in  London,  but  the  negotiations 
are  carried  on  through  agents  in  Japan.  In  such  cases  pay- 
ment is  made  f.o.b.  British  ports,  and  freight  is  arranged 
by  the  naval  inspectors  with  the  Japanese  steamship  com- 
panies. In  the  case  of  the  larger  municipalities  prompt  pay- 
ment is  made  after  delivery  and  local  inspection,  or  w-hen. 
erection  of  the^machinery  is  also  undertaken,  after  completion 
(if  the  tests. 

"  With  luivate  companies  of  the  best  standing  each  contract 
is  generally  negotiated  for  separately,  but,  roughly,  the  rule 
is  that  about  70  per  cent,  of  the  money  is  paid  on  delivery, 
•20  per  cent,  is  paid  after  the  la)ise  of  another  three  months, 
and  10  per  cent,  remains  unpaid  for  a  year  or  more  as  part 
of  the  guarantee  for  fulfilment  of  obligations.  It  is,  however, 
customary  that  about  10  jier  cent,  should  be  deposited  as 
bargain  money  at  time  of  placing  the  order. 

"In  Government  business  the  reverse  is  the  case,  and  the 
importer  has  to  put  up  a  dep<psit  of  10  per  cent.,  which  he  is 
liable  to  forfeit  if  he  cannot  implement  his  contract. 

"With  small  companies  payment  is  very  much  delayed, 
often  over  years.  A  recent  case  xxdiich  came  to  my  notice  is 
a  good  example  of  what  sometimes  happens.  A  British  firm 
secured  an  order  for  machinery  and  turbines  on  the  following 
terms  : — (30  per  cent,  payable  on  arrival,  and  40  jier  cent,  on 
completion  of  erection  and  tests.  The  company's  plans  were 
altered  and  the  final  erection  will  not  be  completed  for  more 
than  tw-o  years  after  arrival,  during  which  time,  under  the 
contract,  40  per  cent,  of  the  money  due  is  rt'ithheld.  British 
firms  rarely  take  payment  in  shares,  but  German  firms  fre- 
quently arranged  to  do  so.  and  they  thus  acquired  a  sufii- 
ciently  big  interest  in  the  company  to  in-sure  their  getting  paid 
a  liigh  enough  price  to  eomix>nsate  them  for  the  risk  they  rap. 

"In  the  case  of  big  contracts,  prices  for  machinery  are 
generally  quoted  delivered  to  purchaser's  site,  but  for  Imperial 
Government  Railway  orders  the  customs  duty  is  not  included 
in  the  price.  Delivery  is  generally  to  one  of  the  railw'ay 
compounds. 

"Sales  of  machine  fools  are  often  made  out -of  stock  for 
cash.  This  also  applies  to  many  lines  of  a  nature  w-here  stocks 
have  to  be  carried,  such,  for  instance,  as  files,  .saws,  locks,  ete. 
With  gas  engines  and  .some  other  goods,  although  stocks  have 
to  be  carried,  credit  has  to  be  given." 
(To  le  continved.) 


SOME     DIFFICULTIES     OF     DESIGN     OF 
HIGH-SPEED     GENERATORS. 


Bv  PROF.   A.  B.  FIELD,  M.I.E.E. 


{Abstract  of  paper  read  before  the  Institdtion  OF  Electrical 
Engineers,  Noocmbcr,  1915.) 


(Continued  from  page  7E4  ) 
Goil-rrtiiiiiiiip  Rings. — .\s  regards  the  part  of  the  rotor  wind- 
ings ext<'riial  to  the  core,  we  have  a  v<'0-  serious  problem  to 
meet  in  sujiiwrting  this  free  i.vp]X'r.  Of  the  methods  so  far 
used  or  proiHis<vl,  the  most  satisfact«>ry.  for  machines  of  the 
size  consi<UMed  here,  is  the  ust>  of  a.  weldless  chrome-nickel 
stwl  ring  proportioniMl  to  cjirry  it«  own  load  and  that  of  the 
copiK'r  underneath  it  without  any  railial  support  from  the 
rotor.  The  .severe  conditions  to  be  met  hero  may  be  inferred 
when  it  is  recollected  that  this  st<H'l  ring  would  have,  due  to 
its  own  weight  only,  and  without  any  of  the  e<ip|>er  load 
which  it  has  to  supjxirt.  a  .-.tre.ss  of  IT.tKX)  lb.  iH>r  square  inch 
wIk'II  running  at  normal  spi-etl.  The  best  pi\)lH>rties  obtain- 
able arc  requiied  for  this  ring,  although  we  cannot,  of  courae, 
eypect  to  get  ns  good  eharaeteri.sties  in  the  st<vl  of  a  ring  of 
this  size  as  we  could  in  a  small  bolt.  However,  we  can  dejH'ml 
on  getting  pioiH'rties  as  least  n»  good  as  the  following  :  — 

I'ltimate  strength     1'20.0()0  lb.  |mm'  sq.  in. 

Yield  point      ,      ...     100.000  lb.  per  sq.  in. 

Klongntion       18  jht  cent,  in  2  in. 

H<'duction  of  urea     00  per  cent. 

Tlie   fractures  are.  always  wlky.  and  in   most   cns«>s   bcnuti- 
fully   symmetrical  cup   fracturev. 
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The  importance  o£  inspecting  and  testing  in  the  case  of 
these  rings  is  very  great,  and  at  least  four  test-bars  should  be 
taken  from  each  ring.  As  it  is  also  important  to  obtain  the 
most  favourable  forging  conditions  po.ssible,  the  width  of  the 
riug  should  preferably  be  such  that  it  can  be  accommodatetl 
111  a  tire-mill,  the  uncertainties  introduced  by  forging  on  a 
iimdrel  being  thus  avoided. 

I'he  rings  must  be  positively  driven  by  means  of  a  key,  and 
his  is  best  located  in  the  rotor  body  rather  than  in  the 
iitside  end  disk.  In  considering  these  details  we  have  to 
!  rovide  for  poseible  short-circuit  conditions  involving  a  con- 
siderable retardation  shock  to  the  rotor.  For  these  reasons 
we  make  provision  for  driving  forces  of  the  various  parts 
which  would  otherwise  appear  to  be  unnecessary. 

Steel  is  used  for  the  ret^iining  rings,  in  spite  of  the  electrical 
and  magnetic  dithculties  which  it  introduces  because  in  such 
matters  the  mechanical  considerations  must  take  precedence 
over  evei-j'thing  else.  It  will,  however,  be  noticed  that  the 
rings  tend  to  form  a  magnetic  shoi"t-<;ircuit  from  pole  to 
jxile.  and  in  fact  they  do  account  for  a  large  leakage.  The 
design  of  the  tip  of  the  ring,  and  it«  connection  with  the  rotor 
body,  are  arranged  to  reduce  this  evil  as  far  as  possible,  and 
a  c-omparatively  slight  variation  in  this  respect  can  make  a 
large  difference  in  the  leakage  in  the  case  nf  a  4-pole  rotor. 
The  2-jx)le  machines  of  large  size  saturate  their  ring  cross- 
section  almost  necessarily,  and  in  this  ca.se  the  end  disk  which 
centres  the  ring  at  its  outer  end,  is  made  of  manganese  bronze 
to  obviate  further  leakage.  In  the  4-pole  machine  this  disk 
is  made  of  steel, without  appreciably  affecting  the  leakage. 

Some  of  the  more  obvious  ways  of  diminishing  leakage,  and 
at  the  .same  -time  obtaining  ventilation  of  the  copper  sup- 
ixirted  by  the  rings,  are  of  a  nature  w-hich  seriously  affects 
the  strength  of  the  ring,  and  are  therefore  undesirable.  Any 
slotting  of  the  tip  of  the  ring  -nhich  breaks  the  continuous 
circle  results  in  so  much  extra  dead  load  being  put  upon  the 
ring  material  immediately  behind  the  slotting ;  further,  in  the 
case-  of  this  alloy  steel  it  is  of  the  greatest  importance  to 
have  fillets  evei-j'where,  and  entirely  to  avoid  any  sharp 
comers  or  notches.  The  key-way  which  necessarily  cuts 
through  the  tip  of  the  ring  is  made  as  shallow  as  possible  and 
is  provided  with  good  fiUets.  It  has  been  the  practice  of 
some  companies  to  use  for  these  rings  either  2-5  per  cent. 
nickel  steel,  or  a  manganese  bronze.  While  both  these 
materials  have  the  great  advantage  of  being  non-magnetic, 
they  also  have  some  mechanical  disadvantages,  but  they  are 
feasible  for  small  mSchines.  For  the  machines  under  dis- 
cussion there  can  be  no  question  as  to  the  advisability  of 
using  the  best  material  from  the  mechanical  point  of  view, 
and  neutralising  the  effects  W'hich  are  injurious  from  the  elec- 
trical standpoint. 

So  long  as  the  load  on  the  generator  is  a  nearly  balanced 
3-phase  (or  2-phase)  load,  the  objection  to  a  magnetic  end- 
ring  is  chiefly  on  account  of  the  extra  flux  with  which  it 
burdens  the  rotor.  It  is  true  that  the  projecting  stator  cods 
to  some  extent  overhang  the  steel  ring,  and  that  the  leakage 
flux  from  these  penetrates  the  ring  and  is  increased  by  the 
presence  of  magnetic  material  there,  but  this  flux 
sufficiently  approximates  to  a  rotating  field  of 
constant  magnitude  for  comparatively  small  losses 
to  appear  in  the  rings  on  its  account.  Occasion- 
ally, however,  the  system  of  distribution  from  the 
power  house  is  such  that  a  balanced  condition  of 
phases  cannot  be  obtained ;  in  this  case  the 
leakage  flux  from  the  stator  coils  is  no  longer 
a  simple  rotating  field,  and  very  large  losses 
would  occur  in  the  magnetic  steel  end-ring  in 
consequence. 

While  this  matter  had  been  recognised  by  us 
for  many  years,  it  first  became  necessary  to 
tackle  it  seriously  when  the  problem  arose  of 
building  several  i-pole.  60-i>eriod  generators  of 
nearly  20,000-k.v.a.  rating  which  would  be  re- 
quired to  operate  upon  a  con.siderably  unbalanced 
3-phase  load.  Such  preliminary  investigations  as 
could  be  made  upon  a  .similar  existing  distribu- 
tion sj'stem  indicated  that  we  ought  to  provide 
for  'Unbalanced  conditions  equivalent  to  a  3-phase 
load  of  half  the  rated  kilovolt-amperes,  upon 
which  w'as  superposed  a  single-phase  load  of  the 
same  number  of  amperes.  A  little  investigation 
shows  that  a  comparatively  thin  sheet  of  drawn 
copper  outside  the  ring  would  carry  sufficient  cur- 
rent to  protect  the  magnetic  material  below  it 
from  this  stray  flux.  The  sheet,  however,  would  re- 
quire an  increased  cross-section  at  the  outer  end  of 
the  ring  and  again  at  the  end  near  the  rotor  body, 
unless  the  sheet  could  be  effectively  connected 
electrically  to  the  slot  wedges  of  the  rotor.  The  difficulty  of 
safely  providing  such  a  protective  shield  would  be  quite 
considerable,  not  to  mention  the  liability  of  having  trouble 
from  it  in  operation.  For  the  machines  above  referred  to,  for 
unbalance«l-load  conditions,  the  difficulty  was  overcome  by 
dividing  this  sheet  into  a  number  of  hard-drawn  copper  strips 
about  3/16  in.  thick,  which  were  driven  and  caulked  into 
axial  dovetailed  grooves  upon  the  surface  of  the  ring,  thus 
covering  about  80  per  cent,  of  the  entire  perimeter  with  copper 
and  maintaining  a  thoroughly  substantial  construction.  In 
order  to  provide  the  copper  for  the  circumferential  path  of  the 
protecting  current,  _  dovetail  grooves  were  turned  in  the 
chrome-nickel  steel  ring  near  it«  onti^r  end;  into  such  a  groove 


was  fitted  a  pair  of  heavy  copiicr  strips  of  rectangular  sectioii 
side  by  side,  and  by  means  of  hydraulic  pressure  these  strips 
were  pressed  in  and  made  to  expand  and  fill  the  dovetail 
.section  ot  the  groove.  For  mechanical  reasons  this  copper 
was  distributed  m  two  grooves  instead  of  one.  As  it  was  not 
feasible  to  dp[M?nd  entirely  u|K)n  the  electrical  connection  of 
the  ring  with  the  rotor  body,  it  was  necessaiy  t<}  provide 
tiiniilarly  a  circumferential  path  at  the  other  end  of  the  ring, 
and  for  this  purpose  a  short  section  of  ring  was  made  of 
manganese-bronze  and  securely  unittxl  to  the  chrome-nickel 
steel  ring.  In  making  the  axial  dovetail  grooves  to  carry  the 
copper  strips,  all  these  conducting  rings  were  cut  through 
at  the  same  time  as  the  steel,  and  good  electrical  corinections 
obtained  between  the  strips  and  the  conducting  rings  by 
caulking.  While  the  short  length  of  manganese-bronze  rings 
could  if  necessary  be  canied  as  a  load  by  the  steel  ring,  it 
was  desirable  to  make  this,  so  far  as  possible,  self-supporting 
and  to  obtain  the  very  best  properties  in  this  material.  A 
number  of  experiments  were  required  before  we  were  able, 
by  applying  a  certain  amount  of  cold  forging  to  the  cast- 
lironze  ring,  to  obtain  results  which  might  almost  be  con- 
sidered remarkable  in  a  ca.st  ring  of  such  dimensions.  The 
following  figures  indicate  the  results  of  tests  on  bars  taken 
out  of  these  bronze  rings  : — 


Ultimate  strength 
Yield  point 
Elongation 
Reduction  of  area 


7.5  to  86,000  lb.  per  sq.  in. 
60  to  73,000  lb.  per  sq.  in. 
12  to  15  per  cent,  in  2  in. 
20  to  30  per  cent. 


It  will  be  noticed  that  in  addition  to  this  bronze  ring  being 
necessary  owing  to  electi-ical  considerations,  we  gain  the 
magnetic  advantages  of  having  a  separator  between  the  steel 
ring  and  the  rotor  body.  In  fig.  6  can  be  cleai-ly  traced  the 
axial  bars  and  circumferential  copper  rings  referred  to  here. 
Some  of  the  other  features  of  construction  already  described 
are  also  evident;  in  particular  the  ventilating  grooves  located 
at  the  plate  interfaces. 

It  is  hardly  necessary  to  point  out  that  the  unbalanced  load 
affects  the  flux  conditions  in  the  main  body  of  the  rotor  also, 
and  must  be  provided  for  by  heavy  longitudinal  dampers.  In 
the  slotted  region  of  the  cii-cumference,  the  slotwedge  is  used 
tor  this  puiiwse,  being  made  in  continuous  lengths  and  of  hard- 
drawn  copper;  elsewhere  special  dampers  are  insei-ted.  These 
dampers  complete  their  electrical  circuit  by  means  of  all  the 
circumferential  copper  and  bronze  of  the  end-rings;  and  the 
design  of  the  bronze  section  of  the  ring  is  such  as  to  ensure 
the  electrical  connection  being  improved  rather  than  the 
reverse  by  the  stresses  arising  upon  rotation.  The  adequacy 
of  this  rotor  protection  is  best  illustrated  by  test  figures. 
Single-phase  and  3-phase  short-circuit  runs  were  made  upon 
these  machines,  the  power  absorbed  being  measured,  less  that 
due  to  friction  and  windage.  This  was  found  to  be  only  10 
per  cent,  greater  when  the  machine  was  delivering  rated  cur- 
rent on  a  single-phase  short-circuit  than  for  the  same  current 
on  a  3-phase  short-circuit,   thus  indicating  only  a  very  small 


Fig.  7. 


additional  lo.ss  due  to  the  unbalanced  single-phase  effect.  In 
similar  machines  without  this  balancing  device  the  extra 
power  absorbed  on  a  single-phase  short-circuit  is  very  high 
indeed.  Perhaps  it  may  be  well  to  mention  here  that  in  the 
case  of  tai-bo-genorators  the  total  loss  on  a  short<'ircuit  test 
is  veiy  great  in  comparison  with  the  product  of  the  square  of 
the  currents  flowing  and  the  resistances  of  the  stator  windings. 
Hence  the  fact  that  in  the  single-phase  run  only  two-thirds 
of  the  winding  is  involved  does  not  vitiate  the  excellent  nature 
of  the  single-phase  short-circuit  results  given  above. 

Several  large  2-pole,  2.5-period,  single-phase  turbo-alternators 
have  been  constiiicted  upon  somewhat  similar  lines.  Fig.  7 
shows  such  a  rotor  for  a  machine  of  a  little  over  11.000  k.v.a. 


766 


THE    ELECTRICAL    REVIEW.  [Voi.  77.   no.i,9s^dkcem..™  mm»id 


singlc-rliiis«  rating;  the  stators  of  these  machinee  were  insu- 
lated for  a  onc-iiiinutc  puncture  test  of  30,000  volts.  The 
Westingbouso  Co.  advised  that  they  are  now  building  2-pole 
single-phase  machines  of  a  rating  '25  per  cent,  greater  than 
the  above.  .  .  .      ,       ,  . 

Hotor  Coil  Draciny.— The  necessity  of  a  positive  key-dnve 
for  the  rotor  end-rings  has  been  indicated.  In  a  similar  way 
the  problem  of  the  circumferential  bracing  of  that  part  of 
the  rotor  winding  which  is  external  to  the  core  must  be  faced. 
h>  the  case  of  4-pole  iiiat:hines  having  only  three  heavy  coils 
per  ix>le  of  lev«s  than  !)0  deg.  ]ntch.  no  very  special  means 
are  needed.  In  the  case,  however,  of  '2-pole  machines  where 
the  a)il-span  is  twice  as  great,  and  where  we  have  of  necessity 
more  coils  per  pole,  involving  a  greater  length  of  straight 
extension  from  the  slot,  it  is  important  effectively  to  brace  the 
windings.  A  number  of  considerations  enter  into  this  matter, 
such  as  a  ixx^sible  verv  .«ilight  change  of  position  of  the  end- 
windings    between    the    station.ny   and   full-speed   conditions; 


Fig.  8. 

also  the  necessity  of  thoroughly  anchoring  any  blocking  device 
u.sed,  and  the  desirability  of  avoiding  extra  centrifugal  load 
upon  the  end-rings  by  reason  of  these  accessory  parts.  In 
view  of  the  nature  of  the  effects  to  be  guarded  against,  mere 
blocking  from  coil  to  coil  will  be  ineffective,  and  we  require 
some  driving  device  rigidly  attached  to  the  metal  of  the  rotor 
itself.  Pig.  8  illustrates  the  system  of  blocking  adopted  for  a 
21,000-K.v.A.,  2-pole  machine  in  which  a  light  built-up  steel 
driving-horn  is  located  on  the  intei-pole  centi'e  line  of  the 
rotor,  being  firmly  attached  to  the  shaft  by  heavy  chrome- 
nickel  steel  bolts."  The  shaft  diameter  at  this  place  is.  but 
little  smaller  than  the  inside  diameter  of  the  coils,  so  that  a 
very  effective  stay  is  obtained:  With  this  provision  made  for 
the  coils  of  largest  span,  it  merely  becomes  necessary  to  block 
the  succeeding  coils  from  these  and  from  one  another.  This 
is  effected  without  departing  from  the  principles  enunciated 
above,  by  the  use  of  a  metal  block  carried  by  a  radial  chrome- 
nickel  steel  stud  having  some  degree  of  flexibility  and  acting 
merely  as  a  tie  and  anchor.  Substantial  insulating'  shoes 
separate  the  coil  from  the  block. 

[To  be  continued.) 


Discussion  at  Birmingh.am. 

The  paper  was  read  and  discussed  at  a  meeting  of  the 
Birmingham  Lolal  Section  on  November  24th. 

Mr.  F.  W.  Carter  (Rugby)  wrote  that  Prof.  Field's  paper 
was  one  for  experts,  and  those  whose  work  lay  in  other  direc- 
tions could  hardly  discuss  the  main  topic.  He  .isked  whether 
Prof.  Fiekl  had  rnet  with  trouble  from  end  thrust  in  the  type 
of  generator  -considered.  With  the  usual  flexible  coupling 
between  turbine  and  generator  there  was  a  tendency  for  the 
rotor  to  b((  pu.shed  with  con.'siderable  force  towards  one 
end;  the  tendency  could  be  balanced  against  a  magnetic 
centring  force,  but  this  .sometimes  led  to  local  heating  from 
the  undue  crowding  of  flux  in  soinei  of  the  end  punchings  of 
the  Rtat*)r.  He  believed  the  proper  remedy  to  lie  in  attention 
U>  the  <!orrect  design  of  the  coupling,  which  was  undoubtedly 
the  source  of  the  end  thrust.  Prof.  Field  had  referred  to  a 
formula  of  Mr.  Carter's  giving  the  p^ile-face  losses,  and 
appeared  in  doubt  as  Ui  what  it  representt><l.  It  was  the  result 
of  a  diie<;t  calculation  starting  with  Maxwell's  equations  and 
carrie<]  through  on  orthiKlox  lines.  It  represented  very  closely 
the  actual  loss  under  the  assumed  conditions,  and  he  would 
himself  trust  it  in  preference  to  any  empirical  formula,  for 
experiments  designed  to  separate  out  such  a  loss  as 'this  were 
by  no  means  easy,  and  were  not  likely  to  yield  very  consistent 
or  reliable  results. 

Mr.  T.  IT.  HimsT  (Ijoughborougli)  spoke  as  to  the  desir- 
ability of  a  new  sp<'eificntion  heinL'  issued  by  engineers  regard- 
ing the  t<'mi>cratiire  rise  Jiermissible  in  large  gencrntorH.  He 
IH)intc<l  out  that  the  present  re.itri<'tionH  unneees.sarily  limited 
the  dev<lopiMent  of  these  inac.hine.q. 

Mr.  F.  H.  rr,f)iTOH  fRiigby)  stated  that  the  crux  of  the 
whole  qiicKtion  of  the  design  of  larce  geneiatom  was.  in  the 
aiithor'»  view,  associated  with  critical  sp<>ed.  In  hisVininion. 
the  author  had  laid  too  much  hIi-css  uivm  critical  sptx-d,  and 
if  he  had  regarded  this  factor  less  he  could  have  produced  a 
nimnler  design  and  wiialli'r  cost.  Maehinefi  were  built  to  run 
satisfactorily  through  and  above  tlieir  crilicid  sf)e<'d.    He  couM 


not  approve  of  the  author's  three-part  wedge,  as  the  coils 
could  be  prcescxl  and  held  in  position  without  wedges.  He 
also  thought  that  a  fan  on  the  rotor  was  preferable  to  3 
separate  fan. 

Mr.  R.  J .  Kadla  (Rugby)  said  there  was  a  great  deal  to  be  said 
in  favour  of  a  sepai'ate  fan  system  for  the  cooling  of  rotors  as 
against  the  arrangement  of  the  fan  on  the  rotor;  he  also  stated 
that  solid  couplings  had  been  i)rovided  with  satisfactorj'  results 
on  large  macliines/or  connecting  the  generator  to  the  turbine. 

Mr.  B.  \.  B.  BoYCE  (Ixjughborough)  commented  upon  the 
title  of  the  paper,  and  remarked  that  it  related  to  high-speed 
generators.  Seeing  that  there  was  no  mention  in  the  paper 
of  D.c.  generatoi's,  he  wanted  to  know  if  these  were  now  com- 
pletely out  of  date. 

Mr.  E.  KiLBURN  Scott  (Birmingham)  asked  for  infoi-mation 
as  to  the  limit  of  size  possible  in  machines  of  the  type  des- 
cribed by  the  author.  In  hie  view,  the  limit  would  possibly 
determine  the  question  as  to  whether  or  not  the  British 
chemical  industry  could  compete  with  Continental  concei^ns 
deriving  their  power  from  hydroelectric  systems.  The  latter 
were  able  to  provide  chejiper  cun-ent  than  the  present  commoa 
.steam-driven  plants.  If  the  generating  units  of  the  latter 
could  be  so  increased  as  to  bring  down  the  cost  of  energy  to 
n  figure  comparable  to  that  of  a  water-driven  plant,  then  it 
would  be  possible  for  important  industries  to  be  established  in 
this  country. 

Mr.  H.  W.  Taylor  (Rugby)  also  mentioned  that  there  was 
no  need  to  limit  the  speed  of  high-speed  generators  below  the 
critical  siieed,-  as  satisfactory  inmning  above  that  speed  was 
obtained  in  practice. 

Mr.  A.  M.  Taylor  (Birmingham),  commenting  upon  the 
author's  statement  that  these  large  machines  should  be  so 
built  as  to  stand  a  dead  short-circuit  at  their  terminals,  said 
that  it  rather  supported  the  contention  which  he  had  pre- 
viou.sly  put  forward,  viz.,  that  a  certain  amount  of  external 
leactance  was  desirable  between  the  machine  and  the  bus-bars 
in  those  cases  where  the  bus-bars  were  connected  with  a  large 
number  of  other  alternators.  The  argument  for  the  external 
reactance  was,  briefly,  that  there  was  a  possibility  of  a  short- 
circuit  occurring  in  the  end  windings  of  the  stator  in  such  a 
position  as  to  cut  out  a  large  proportion  of  the  reactance  of 
the  stator;  consequently,  if  connected  directly  with  bus-bars 
to  which  many  other  machines  were  connected,  the  flow  of 
current  from  these  bus-bars  into  the  short-circuit  would  be 
many  times  that  which  would  flow  into  a  short-circuit  at  the 
machine  terminals  if  fed  merely  by  the  machine  itself.  Hence 
a  short-circuit  test  of  the  machine  made  after  erection,  w^hich 
could  only  be  tried  under  the  latter  conditions,  would  be  no 
criterion  as  to  what  would  happen  under  the  former  condi- 
tions :  in  this  case  such  forces  might  be  set  up  in  a  part  of 
the  winding  of  the  alternator  as  to  wi-eck  the  end  connections. 
Probably  the  best  combination  of  internal  and  external  re- 
actance was  that  which  pei'mitted  the  machine  to  be  short- 
circuited  on  itself  when  on  test,  without  its  reactance ;  the 
(external)  reactiince  being  so  designed  as  to  pass  only  the 
s;>ine  current  from  the  bus-bars,  in  the  event  of  a  short-circuit 
occurring  in  the  machine  and  near  the  terminals  of  the 
machine,  as  the  machine  had  been  previously  tested  with 
when  te.'ited  without  the  reactance.  It  was  undoubtedly 
easier  to  insulate  the  turns  of  the  reactance,  where  they  were 
not  cramped  for  room,  than  the  end  coils  of  the  stator.  where 
they  were  both  cramped  for  room  and  were  forced  to  be  bent 
and  twisted  about  in  addition. 


I  CORRESPONDENCE. 


Lttters  received  by  vs  after  5  P.M.  ON  Tuesday  cannot  appear  until 
the  following  week.  Girre <pond&nts  xhould  forward  t/t*ir  communi- 
cations at  the  earliest  possible  mmnent.     No  letter  can  be  publishfd 

■     unless  we  have  the  writer's  na-me  and  address  in  our  possession. 


A  Contractor's  Complaint. 

A  letter  app<'aring  in  your  issue  <if  November  12th  last, 
under  the  above  heading,  and  signed  ",7.S.L».,"  causes  me  to 
write  calling  your  corresjiondent'e  attention  to  the  fact  that 
there  are  a  number  of  associations  of  ehvtrical  contractors 
in  the  country  at  the  present  time  endeavouring  to  carry  out 
the  objects  he  suggests,  viz,  :  To  protect  the  rights  and 
intercuts  of  electricjil  contractors. 

The  .\s.sociation  of  which  I  am  secretary  has  a  veiy  strong 
and  influential  ehvtrical  contractors'  sei-tion.  which  is  work- 
ing most  strenuously  in  this  matter,  and  I  have  ren.son  to 
Ix'lieve  that  similar  branches  of  the  Building  Trade.s'  Federa- 
tion throughout  the  country  are  orgjinised  and  .icting  in  n 
like  manner,  and  steps  mv  alwut  to  be  taken  to  link  up  these 
various  organisation.^  thi^iugh  our  luitional  bodies  tor  one 
united  effort  in  the  hojio  of  attaining  the  object  in  view, 

I  can  only,  therefore,  advise  your  corresp<indent,  and  nil 
other  el(x:tri<'al  c<uitractor»  in  the  country,  either  to  become 
atVdiated  t<i  the  Building  Trades'  Aosocintion  of  his  district 
and  form  strong  <'le<'tri<:al  c<intrnctorR'  branelies,  or  t<i  become 
rtfliliated  to  the  nearest  branch  of  the  FliH-trical  rontrnetors' 
\Ksociation,  and  so  organise  themselv<\s  in  a  united  bcKly. 
and  thus  be  able  to  jOaee  their  rii-blfMl  -lemnndM  bef.ne  tb<' 
prnp<>r  iiuarl<'i's. 
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In  my  opinion,  it  is  no  use  complaining  against  manufac- 
turers supplying  their  wares  t«  anybody,  irrespective  of 
whether  they  be  tradesmen  or  otherwise,  unless  some  joint 
nuitual  axraagement  can  be  made  with  them,  and  their 
interests  protected,  and,  of  course,  as  this  cannot  be  done 
liy  each  firm  individually,  it  must  be  accomplished  through 
a  united  organis;ition,  and  the  stronger  that  organisation  the 
Ix'ttex  hope  we  have  of  attaining  succes.s. 

James  Denver,  Secretary, 
Manchester,   Saljord,  &  Dixtrict  Building 
Trades'   Employem'   Association. 
Manchester,    December   2nd,    1915. 


The  A. E.G.  Meeting. 

I  should  like  to  draw  the  attention  of  your  readers  who 
are  interested  in  the  corres]x:>udencc  api>earing  under  the 
above  heading  to  a  most  illuminating  article  in  this  month's 
Sationiil  Review,  entitled  "  Tlie  Gennans  in  England,  1915," 
from  the  pen  of  Mr.  Ian  Colvin. 

Mr.  Colvin  inve.stigates  at  considerable  length  the  ramifica- 
tions of  the  Allgemeine  Elektricitats  Gesellschaft,  both  in 
this  country  and  elsewhere. 

E.   P.   Allam. 

Romford,  December  3rd,  1915. 


The  Institution  and  Alien  Enemy  Members. 

Having  learnt  from  the  coiTespoudonce  that  has  arisen  out 
of  my  fiirst  communication  that  there  exists  a  strong  feeling 
in  respect  of  this  question,  I  desire  to  trespass  again  on  your 
valuable  space  to  summarise  the  position  as  it  appears  to  me. 

.\Ithough  we  have  been  at  war  for  practically  18  months, 
the  Council  of  the  Institution  have  iii  no  way  con- 
sidered the  personal  feelings  of  those  members  who  do  not 
desire  to  meet  or  come  in  contact  with  members  of  alien 
origin;  consequently,  no  steps  have  l.ieen  taken  to  call  upon 
such  members  to  resign,  and  as  it  is  now  stated  that  they 
have  no  legal  authoritj',  nor  have  they  taken  any  steps  to 
obtain  it,  it  can  be  correctly  assumed  that  they  are  in  sym- 
pathy with  such  members  and  view  them  as  being  more 
desirable  than  those  who  claim  the  discontinuance  of  member- 
ship and  privileges  to  those  of  alien  enemy  origin. 

(5ne  seeks  to  find  the  reason,  either  fr<im  the  members'  or 
the  CouncO's  point  of  view,  why  they  should  continue  their 
membership,  and  can  only  judge  it  to  be  one  of  the  following  :  — 

Scientific,  Social,  or  Commercial.  • 

Scientific. — If  this,  and  it  is  assume*!  that  the  furtherance 
of  electrical  science  would  be  hindered,  give  the  exclusion  a 
trial,  and  if  the  Institution  finds  it  cannot  proceed  with 
scientific  reseai-ch.  ask  these  members  to  put  themselves  for- 
ward for  re-election. 

Social. — ^The  writer  has  intimate  personal  knowledge  of 
alien  enemy  acquaintances  (not  bu,siness,  therefore  not  now 
referred  to),  and  he  has  lost  nothing  by  refusing  to  have 
any  further  intercourse  with  people  of  a  race  that  has  to  its 
credit  such  noble  deeds  as  the  oulra.^e  on  Belsjium,  the  sink- 
ing of  the  Lusitaiiia,  the  shelling  of  drowning  women  and 
children  of  the  Aucona-.  Zeppelin  outrages,  and  the  brutal 
treatment  of  war  prisoners,  and  he  fails  to  see  where  the  loss 
from   the  social  side  would  arise.  . 

Commercial. — The  Institution  prides  itself  that  -it  is  not 
interested  in  the  commercial  side,  but,  having  regard  to  its 
treatment  of  this  question,  one  wonders  whether  the  objects 
of  the  Institution  have  been  modified. 

That  there  is  no  stone  being  left  unturried  to  prevent  the 
exclusion  of  members  of  alien  enemy  origin  taking  effect  is 
evident  by  the  campaign  now  being  carried  on  amongst 
central  station  engineers  and  others  to  kill  farther  agitation. 
and,  having  regard  to  the  fact  that  members  in  commercial 
undertakings  dare  not  express  their  views,  I  think  the  only 
solution  lies  in  the  following  :  — 

1.  That  all  the  .Associations  who  have  i>etitioned  the  Insti- 
tution shall  continue  to  agitate,  irrespective  of  what  attempts 
may  be  made  to  stop  such  agitation. 

2.  That  all  subscribers  will  avail  themselves  (as  suggested 
by  another  correspondent)  of  clause  -37  of  the  .\rticles  of 
-Association,  namely,  "that  no  subscription  will  be  paid  until 
December,  1917."  ' 

If  this  is  done,  I  am  certain  that  the  Council  of  the  Institu- 
tion, whilst  not  having  seen  it  necessaiy  to  call  a  general 
meeting  under  clause  80  of  the  Articles  of  .Association,  "  to 
consider  what  steps  should  be  taken  to  exclude  members  of 
alien  enemy  origin  from  the  Institution."  may  find  it  in  the 
near  future  to  be  in  their  interest  to  call  a  general  meeting 
so  as  to  amend  clause  37,  as  the  effect  of  the  economic  condi- 
tions would  become  probably  quite  appaient  to  the  Institu- 
tion, and  it  might  then  not  be  prepared  t-fi  sacrifice  financial 
stability,  though  by  not  caring  to  offend  a  few  influential 
sub.scribers  they  failed  to  call  such  a  meeting  for  the  purpose 
of  excluding  members  of  alien  enemy  origin. 

In  conclusion,  it  seems  to  me  that  this  step  is  one  which 
can  be  safely  taken  by  all  subscriber.q  to  the  Institution  with- 
out any  fear  of  its  being  construed  as  taking  any  active 
pronaganda  in  respect  to  this  matter,  and.  consequently,  pre- 
judicing their  professional  appointments. 

Station  Engineer. 

December  6fh.  1915. 


Swiss  or  German? 

With  reference  to  the  letter  of  "  A'.M.II."  in  oiu:  last  issue, 
and  our  reply  thereto,  we  may  now  quote  the  following  para- 
graph from  an  article  on  "The  Germans  in  England— 1915,  ' 
by  Ian  D.  Colvin  in  the  current  National  ftevicw  : — 

"  In  Switzerland  the  .\.E.G.  aims  at  obtaining  complete 
control,  no  doul)t  regarding  Switzerland  as  the  power-house 
of  Europe.  The  Electro  Bank  of  Zurich  is  practically  a  branch 
of  the  A. E.G.,  and  is  devoted  to  the  financing  of  enterprises 
which  are  tied  to  the  A. E.G.  for  life  and  are  bound  to  use 
only  .A. E.G.  machinery." 

I'nder  such  circumstances,  we  confess  to  being  deeply 
touched  by  ".A.M.II.'s"  solicitude  for  the  interests  of 
British  manufacturers  and  their  future  part  in  international 
<  ie<-trical  undertakings    The  "  voice  of  Jacob"? — Eds.  Elec. 

liKV. 


WAR     ITEMS. 


Kecruiting  Notes. — Before  the  introduction  of  the  Derby 
Scheme  the  St.  James'  and  Pall  Mall  Electric  Light  Co., 
Ltd.,  had  .'iij  men  with  the  Forces  out  of  a  total  of  198  rnen 
employed  in  all  departments.  The  remainder  of  the  eligible 
ones,  44  in  number,  have  now  Ix^^n  attested.  The  Central 
Electric  Supply  Co.  before  Lord  Derby  got  to  work  with 
the  present  scheme  had  39  men  with  the  Forces  out  of  a 
total  of  239.  The  remainder  of  those  who  are  eligible  (-52 
in  number)  have  now  been  enrolled. 

Some  hundreds  of  employes  from  the  Westinghouse  Works- 
at  Trafford  Park  attended  in  a  body  for  attestation  untler 
the  group  scheme  in  Manchester  last  week-end. 

Out  of  a  regular  staff  of  about  56,  the  South  Shields  Cor- 
poration Electricity  Supply  Department  has  11  now  with 
the  Forces,  one  has  returned  unfit  for  service,  and  one  was 
drowned  when  H.M.S.  "  Hawke  '"  was  sunk  early  in  the 
war.  The  present  staff  numbers  only  44,  which  is  considered 
to  be  an  irreducible  minimum  if  the  work  of  the  department 
is  to  be  carried  on.  Of  the  present  staff  tliere  are  18  males 
of  recruitabte  age,  seven  of  whom  have  been  certified  unfit 
for  military  service.  Including  Mr.  H.  S.  Ellis,  the  borough 
electrical  engineer,  the  remainder  have  enlisted  under  Lord 
Derby's  scheme,  Class  B,  although  the  majority  of  them 
are  already  starred  men.  All  men  of  recruitable  age  still 
wear  the  '.Admiralty  badge  which  was  obtained  for  them 
several  months  ago',  and  all  men  above  recruitable  age  now 
wear  the  Ministry  of  Munitions  badge.  It  will  be  left  to 
the  local  tribunal  to  decide  as  to  which  of  the  remainin.g 
men  will  be  called  up  for  military  service. 

Already  a  large  number  of  men  of  the  Burnley  Corpora- 
tion Electricity  Department  have  enlisted,  and  on  December 
3rd  25  out  of  26  eligibles,  including  the  electrical  engineer,, 
Mr.  J.  E.  Starkie,  attested  under  Lord  Derby's  scheme. 
Being  badge  men  they  cannot  be  called  on  for  immediate 
service.  The  department  is  now  working  at  higher  pressure 
than  ever  before,  the  consumption  a  fortnight  ago  being  30 
per  cent,  more  than  last  year. 

The  Bristol  Corporation  Electricity  Department  has  77 
members  of  its  staff  and  employes  with  the  Forces,  'fliese 
are  from  the  management  and  clerical  staff,  power  and  sub- 
stations, "  outside  "  men,  and  storekeepers  and  motor-men. 
In  addition,  61  have  volunteered  for  the  Derby  Reserves 
"  B,"  and  six  are  in  the  Naval  Reserve.  Fifty  have  been 
rejected,  making  the  total  offering  from  the  department  194. 
The  remainder  of  the  staff  consists  of  70  men  who  are  over 
a.ge,  16  who  are  under  age,  three  who  are  physically  unfit, 
and  13  ladies.  There  are  also  two  men  of  militarv  age 
badged  and  three  not  badged,  bringing  up  the  total  staff 
to  301,  38  of  whom  have  been  appointed  since  the  outbreak 
of  war.  Of  the  men  who  are  serving  with  the  Forces.  2.5' 
are  married  and  52  single;  of  those  in  the  Derby  Reserves 
-"  B,"  46  are  married  and  15  single;  of  the  rejected,  30  are 
married  and  20  single.  -All  the  over-age  men  save  four  are 
married,  and  all  the  ladies  are  single. 

The  whole  of  the  officers  and  employes  of  the  Islmgton 
Electricity  Department,  technical,  engineering  and  clerical, 
were  attested  on  Mondav  under  Lord  Derby's  scheme,  'ihe 
department  already  has  36  employes  (both  officers  and  staff) 
in  the  fighting  forces. 

Tramway  Supplies  in  War  Time.— The  "  Journal  "  of  the 
Tramways  and  Light  Railways  .Association  states  that  in 
October  the  following  communication  was  sent  to  meml)ers 
of  the  .Association: — "  The  Sub-Committee  appointed  by  the 
Council  to  deal  with  the  question  of  future  supplies  recentl\- 
interviewed  the  manufacturers'  representatives,  with  a  vievv 
to  ascertaining  what  steps  couW  be  taken  to  ensure  a  suffi- 
ciency of  tires  being  obtained  for  our  members  during  the 
war.  When  it  was  unanimouslv  agreed  that  the  suppiv  of 
tires  would  be  facilitated  bv— Ca)  The  adoption  of  a  standard 
section,  especially  so  far  as  the  profile  of  the  tread  ami  the 
width  are  concerned,  both  in  regard  to  driving  and  ponv 
tires,  as  this  would  enable  the  manufacturers  to  (11  increase 
their  output,  (2)  do  awav  with  the  delay  and  cxnensc  which 
is  necessarily  incurred  bv  chancing  rolls,  and  (3)  maintain 
stocks,  (b)  The  preparation  of  a  list  showing  the  actual 
requirements  of  each  undertaking  and  the  name  of  the 
suppRer."     The  circular   enclosed   a  blue  print   of  the   sug- 
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^estcd  sfandnrcl  section  and  a  list  of  questions.  Aflir  itccipt 
of  the  replies  I  lie  .Sub-C6mniittee  proposed  to  a^ain  approael; 
the  manufacturers  on  November  24th.  No  member  was  to 
U'  t-onimitleil  to  the  purchase  of  tires  without  his  consent. 

American  l-lectrieal  Apparatus  for  Russia. — The  last 
numbiM-  of  the  New  York  "  Electrical  World  "  to  hand  con- 
tains the  followin'*: — "  With  the  conclusion  of  the  war  in 
Europe  electrical  apparatus  of  American  manufacture  will 
Ix:  greatly  in  demand  in  Russia,  according  to  a  statement 
made  by  Nicolai  Fetlotoff,  electrical  engineer  for  the  Petro- 
grad  branch  of  the  .Siemens-Schuckert  company,  to  a  repre- 
sentative of  the  "  Electrical  World."  Mr.  Fedotoff  has  just 
.arrived  in  the  United  .States  from  Petrograd  and  expects  to 
make  a  study  of  the'inanufacture  of  telephone  material  with 
the  intention  of  placing  here  a  large  order.  Electricity  is 
now  widely  used  in  Russia,  he  stated,  and  when  the  war  is 
over  the  necessity  for  the  rehabilitation  of  the  empire's  in- 
dustries and  the  large  demand  that  will  be  made  on  them 
for  the  reconstruction  of  the  war-swept  areas  will  create  a 
tremendous  demand  for  generators,  motors,  line  equipment, 
and  all  of  the  other  electrical  equipment  which  is  needed  for 
industrial  installations.  A  further  point  brought  out  ^by  Mr. 
Fedotoff  in  this  connection  was  that  .American  and  English 
lechnical  men  of  sound  training  would  be  needed  by  Russia. 
The  war  has  taken  many  of  her  engineers,  and  when  the 
period  of  reconstruction  begins  their  ranks  will  be  found  to 
J>e  seriously  depleted.  For  this  reason  Russia  will  offer  a 
brilliant  opoortunity  to  engineers  who  have  received  their 
training  in  England  or  the  United  States." 

German-Owned  Companies. — In  the  House  of  Commons 
on  Monday  a  member  asked  what  steps  it  was  proposed  to 
take  to  deal  with  the  registered  companies  under  the  cloak 
of  which  Germans  and  other  enemies  were  enabled  to  con- 
tinue their  business  and  connections  in  this  country,  whether 
the  shares  were  nominally  held  by  British  investors  or  not. 
According  to  the  "Standard,"  Mr.  Pretyman  (Secretarv, 
Board  of  Trade)  replied  that  practical  steps  were  taken  by 
the  Board  of  Trade  to  prevent  any  trading  with  the  enemy 
by  such  companies  as  were  referred  to  in  the  question.  Con- 
.sideration  was  being  given  to  the  question  whether  any  steps 
should  be  taken  after  the  war  to  prevent  the  registration  of 
companies,  the  majority  of  \\hose  shares  were  under  foreign 
control. 

The  Earl  of  Halsbury  has  introduced  in  the  House  of 
Lords  a  Bill  to  amend  the  law  relating  to  enemy  companies 
registered  as  British  companies.  The  Bill  was" read  a  first 
time  last  week. 

From  the  Front. — ^A  correspondent  with  the  British  Ex- 
peditionary Force  writes: — "  Very  many  thanks  for  the 
■copit-s  of  the  Electrical  R^-iew.  They  are  reaching  me 
quite  all  right,  and  receive  a  very  warm  welcome,  bringing, 
.as  they  do,  just  the  news  one  is  anxious  to  hear,  besides  the 
technical  articles,  which  profitably  fill  up  otherwise  idle 
moments.  We  have  been  having  some  real  wintrv  weather 
just  recently — heavy  falls  of  snow,  hard  frosts^  and,  of 
courst'.  plenty  of  rain,  tlie  days  when  one's  thoughts  turn 
ta  peak  loads.  Power  consumption  at  the  present  time  must 
be  fairly  heavy.  It  is  only  in  rare  instances  one  meets 
people  one  knows  out  here,  then  it  is  a  mere  coincidence. 
Once  only  have  I  happened  across  a  friend  in  this  way.  The 
cold  days  sometimes  make  me  wish  I  'could  get  my  back 
-•(gainst  a  nice  warm  turbo  set,  although  I  must  sav  that,  as 
regards  clothing,  we  are  well  equipped." 

Russian  Electricity  Students  aud  the  War.— At  a  recent 
meeting  of  the  students  of  the  Petrograd  Electro-Technical 
Institute,  a  proposition  was  unanimously  adopted  that  at  the 
I)resint  time  the  students,  as  a  bodv,' should  devote  their 
wholi;  strength  to  the  defence  of  the  country,  and  a  sub- 
committee was  appointed  to  organise  the  students  of  the 
I-:i.ctro-Technical  Institute.  .Mreadv  this  committee  has 
found  it  possible  to  address  the  factories  working  on  the  pre- 
p.ir.ilion  of  military  materials  and  propose  to  them  to  use 
the  students  of  the  Institute,  who  a're  completely  equipixxl 
to  take  the  place  of  instructors.  The  Committee  of  .Mobili- 
sation of  the  Students'  Fncrgv  is  ready  to  place  300  student- 
instructors  at  the  disposition  of  the  factories  requiring  them. 

Russia.— The  new  Board  of  Control  of  the  18.^^6  Electric 
Lighting  Co.  (Moscow)  h.as  stopix^d  credit  to  its  clients.  It 
requires  immediate  pavment  of  all  debts,  threatening  to  stop 
delivery  of  current.  This  request  it  explains  bv  the  extra- 
ordinarily high  pric<;  of  fuel,  immen.se  dilTiculties  in  obtain- 
ing machinery,  and  the  very  onerous  conditions  of  the  money 
ni.irkvt. 


NEW     PATENTS     APPLIED     FOR,      IQKS. 

(NOT    YET    PDBL18HED). 

"piled   expmaly    for    lhi«   jmirniil    liv    Mmsus 
KIrclrical     Patent    AKciiti,    285,    lliyli     Hcllxn 


rvcrpool   anil    Bradford. 


\\'.     P.    TllOMI-SON    &     Co.. 
1,     London,    W.C.,    and    al 


111.443. 


Mclhodti  of  and  apparatus  for  producinc  and  dUlrihulIni;  cl«tric 
iiiii.nt  wavc«."  MHtTinit  'rilOHlH>N-F(n..8T<w  Co.,  Ltd.  (General  Electric  Co 
I'.S.A.).     NovemWr  22nd. 

111.452.    •■  Electric   •oMering  irons,"     J.  O.   Cumkkh.     Novcmlwr  22nd.  (Con- 
vntion   dale.  Noveml>.r  21>f,   19U,    U.S.A.)     (r«mpleie.) 

II).4IH.     "  flynam..-electrir   mnrhinery."     A.  C.    ICo.mi.I.   (AUt.  Gcs.    Brown, 
llo>.ri    el    Cie,  Switlerland.)      Nmember  S2nd.     (Complclc  ) 

lil.4««.     "  Electric  contact  Ihermoinetrrt."    R.  P.  CosTtllo.     November  22nd. 


Sc    CoLisoN.    Ltd.,   and    W. 
O.    Leon.      Nov- 


Ki.lli!).  ■•  I'oil.il.lf  il.-clric  and  oilier  lamps."  C.  II.  IltlPoni).  Novcmi, 
22nil. 

I(i,-)71.  "  Mctliod  for  producing  durable  galvanic  battery  cells  wijh  /<■ 
annU:s  and  alkaline  e'leclrolyte.''  J.  X.  Bronsted  and  H.  EnkI!  and  '. 
l.iDvi(;stN.     November  22nd.     (Complete.) 

16.474.  "Magnetos."  J.  L.  DioiEa.  November  22nd.  (Convention  il,i. 
September  3rd,    1915,   France.)      (Complete.)  ( 

18.475.  "  Magneto-ignition  systems."  Etadlissements  de  Dion-Uolion  Sf  • 
A.M>N.  November  22nd.  (Addition  to  16,408/15.  Convention  dale.  Octob.  i 
28lh,    1915,    France.)     (Complete.)  ' 

16.476.  "  AUornoling-current  motors."  A.  H.  NKri„\\r>  Noxember  *>''nd 
(Complete.) 

16,479.  "Loaded  telephone  line  system."  VVkstckx  Electric  Co.,  Ltd 
iWestern  Electric  Co.,  .  U.S.A.).  November  22nd.  (.Edition  to  12,434/15.) 
(Complete.) 

16.492.  "  Metal  and  carbon  filament  flcctric  incandescent  globe  and  like 
illi-minators."     M.   Steele.      November  23rd. 

16,495.  "  Ignition  and  electric  lighting  apparatus  (or  automobiles."  Wriciit 
AN.)  BuLl..  Ltd.  (trading  as  Sl^  Martin's  Motor  Works)  and  A.  Moulin.  Noi- 
.•niber  a3rd. 

16,502.     "  Electric    switch    appliances." 
Lawrence.      November  23rd. 

16,508.    "  Insulation    system    (or  cells  and    bati,Ti,s 
.niber  23rd. 

16,516.     "  Electric    batteries."     F.    J.    Beaumont.      November    23rd. 

16,534.  "  Centrifugal  pumping  apparatus."  Britjsh  Tho-mson-Houston  Co., 
Ltd.    (General    Electric    Co.,    U.S.A.).      November    23rd. 

16,540.  "  Electric  batteries."  E.  C.  R.  Marks  (Interstate  Electric  Nove'tv 
Co.,    U.S.A.).      November  23rd.     (Complete.) 

16,550.  "Telegraph  or  telephone  line  insulator."  I.  B.  .-Xlexandbr.  Nov- 
ember 23rd. 

16.565.  "  Clamps  or  supports  for  coils  or  windings  when  used  on  electric 
circuits."     P.    W'.    Scholefield.      November   24th. 

16,569.    "  Electric    lampholders."     E.    Dewhurst.     November  24th. 

16,591.  "  Systems  of  radio  communication."  Britjsh  Thomson-Houston 
Co.,   Ltd.    (General    Electric   Co.,    U.S.A.).      November    24lh. 

16,602.  "  Electric  furnaces."  F.  CoCHLOvius.  November  24(h.  (Conven- 
tion  date,    November   24th,   1914,    Switzerland.)      (Complete.) 

16.614.  "  Magneto-electric  generators."  Etablissements  de  Dion-Bouton 
Soc.  Anon.  November  24th.  ^Convention  date,  June  17th,  1915,  France.) 
(Complete.) 

16,640.  "  Dynamo-electric  machinerv."  Electromotors,  Ltd.,  &  E.  Green 
ualgh.     November   25th.      (Complete.) 

16,643.  "  Electrolytic  cells."  H.  C.  Jenkins  &  C.  I.  Sindicate,  Ltd.  Nov- 
ember 25th. 

16,647.     "  Electrical    connection."      H.   G.    CockreLL.      November  25lh. 

16.671.  "'Electro-dynamic  brakes  for  use  in  connection  with  printing 
machines."     H.  \'.  James.     November  25th.     (.Mdition  to  596/15.)     (Complete.) 

16,692.  "  Winding  drums  for  electric  wires,  cables,  and  the  like."  H.  F. 
S.viTHSON  and  Callender's  Cable  &  Construction  Co.,  Ltd.     November  26th. 

16.694.  "  Electric  arc  lamp4."  .A.  H.  R.1ILINC  S:  .\.  E.  Anoold.  November 
ber  26th.  ■  ^ 

16.695.  "  Electric  arc  lamps."  A.  H.  -Railing  &  A.  E.  Angold.  Novem- 
b3'  26th. 

16.731.  "Vehicles."  'British  Thomson-Houston  Co.,  Ltd.  (General  ^Elec- 
tric Co.,  U.S.A.).      November  26tf,. 

16.730.  "  .Apparatus  for  the  electrolytic  production  of  zinc,  copper,  or  other 
metals."  M.  Perreur-Llovd.  November  26th.  (Addition  to  4,681/15.)  (Com- 
plete.) 

16.731.  "  Portable   battery    lamps."     C.  A.    Vandervell.     November  26th. 

16.753.  "  Galvani;   batteries."     T.  H.   M.   Harvev.     November  27lh. 

16.754.  "  .Apparatus  for  manufacturing  the  elements  of  elecJric  batteries 
.ind  performing  like   operations."    T.  H.   M.   Harvey.     November  27lh. 

16.765.  "  Sv^tem  of.  and  apparatus  for,  eleclricallv  lighting  railwav  and 
oiher  vehicles."  G.  D.  Peters  &  Co..  Ltd.,  F.  C.  Hibbbru.  and  W.  King. 
November  2r.th. 


PUBLISHED     SPECIFICATIONS. 


X81«. 

3,583.  CoNT.ACT  Breaker  for  Eleciro-mai^neiic  Vibrating  Members.  A.  H. 
Maitre   and   V.    H.  O.  Martin.     February   11th.     (February   20th,   1913.) 

21,536.  Water-tight  Electric  Bells  and  the  like.  J.  Bein.  October  26th. 
(March  23rd,  1915.) 

22,057.  Manufacture  or  Tungsten  Fila.ments  for  Electric  Incandescent 
Lamps.      F.  R.  Grote  and   J.   W.  H.  Reynolds.     November  5th. 

32,131.     DlRF.CT-cl-RRF,NT      DvNAMO-ELECTRiC      MACHINES.  ISrili.-h      Thomson- 

Houston  Co.    (General  Electric   Co.,  U.S.A.).     November  6th. 

32,265.    Telegrapiiv.     Muirhead  &    Co.    and   G.    O.   Squicr.     November  9th. 

22,383.     DvNAMO-tLECTKic    MACHINES.      J.  A.    Kuyser.     November  lUh. 

22.549.  Intercommunication  Telephone  Svstkms.  C.  B.  Kcrsting.  Noveni- 
br  14lh. 

22.868.  Electrical  Reuvs.  H.  G.  Ba well,  W.  Judd,  and  Eastern  Tele- 
gr.iph   Co.       November  21st. 


191S. 

I.SI«.  1  iEi-TuicAii\-iir.vTln  1-M  in-PREssi  Ri:  Hoilek.  (i.  E.  A.  lloMsworih. 
lebruary   6th.     (Patent  of   .addition    not  granted.) 

2,031!.  Portable  Di<v  Batterv  Electric  Torches.  M.  H.  Goldsionc.  Febru- 
ary 9lh.     (May  4th,  1915.) 

2,28!).  Gripping  of  Electric  Cables  and  the  like.  W.  T.  Henlev's  Tele- 
graph   Works    Co.    and    t\.  Savage.      February    12th. 

2.349.  Method  op  Establishing  a  Voltaic  Arc  between  Electrodes  not  in 
CoNTAiT.      F.  C.   Ucar.     February  13lh. 

3.326.  Seoondarv  Electric  Batteries  oh  Acci.<m«;uitors.  W.  S.  Nuvlor. 
March  2nd. 

3.8;)7.  Electro. magnetic  Sn-iTciita.  Igranic  Electric  Co.  (Cutler-Hammer 
Manufacturing   Co.).      March    lOlh. 

4.561.  Pressure-operated  Electric  Sh  itches.  Igranic  Electric  Co.  (Culler- 
Hammer   Manufncluring    Co.).     March  23rd. 

5,001.  Electric  Motor  Controuerb.  Igranic  Electric  Co.  (Cutlor-Hainnur 
Manufacturing  Co.).     March  3Ut. 

e.OUR.    Electric  Generating  Set.    A.  Collet.     April  23rd.    (April  30lh,  1914.) 

0,411.    EilCTHiCAii,v-op«RAiED    Btl.18.      E.   Kllner.      June   28ih. 

10.1.10.  ElECTHICAM.V-CONTHOI.LED  ELECTRIC  CinCIIT  BREAKERS.  British  West- 
ingli.Vuje   Electric  11    Monulacluring  Co.      July   12lh.    (July    lllh,   I9U.) 

10.1.11.  AHRANntMENT    MR    SlTPLtlNG     ELECTRICAL    EsERCV    To     DlRECT-CURIIENT 

El.FdRii-  Motors.     Britith    Weslinghoutc    Electric  »   Manufacturing  Co.     Julx 
I2lli      (July  lllh,  lOU.) 

10,604.  Ei.EcrROiitic  CtLia  H.  R.  Nel«on.  Julv  21«t.  (Auiniil  Kih. 
1914) 


rrxiB 


H]IjEOTI2/IC-A.Ij    I?/E"V"IE1"^V 


A'OL.  LXXVII. 


DECEMBEK  17,  i;»i:.. 


Xo.  1,98<;. 


ELECTRICAL  REVIEW. 


SCIENCE    AND    THE    NATION. 


Vol.  LSXra.J  CONTENTS :  December  17,  1911 


[So.  1,! 


Page 

Science  and  the  Nation     769 

Copper  ,.  770 

Importing  Machine  Tools ,         770 

Nationalisation  of  Electricity  Supply  in  Germany      771 

The  Decimal  Systpm  771 

A  New  Zealand  Hydro-Electric  Scheme  (sJZiM.)  772 

British  Industry  after  the  War 773 

Multicore  Cables,  by  " Commercial '■       774 

Corrosion  of  Steel  Smoke-Stacks,  by  R.  I.  Elkin         774 

Electrical  Ddvelopment  in  Germany  after  the  War    ...         ...  775 

Domestic  Electric  Heating  775 

Oorrespondenoe — 

The  Consular  Service  Again 776 

More  News  from  Rnhleben 7711 

~ Dacimal  Coinage  and  the  Metric  System 777 

The  Institution  and  Alien  Baemy  Members         778 

Finchley  Breakdown 778 

The  A.E.G.  Meeting 778 

War  Item „         ...  778 

New  Electrical  Devices,  Fittings  and  Plant  (.illut.)    779 

Legal 7S1 

Bndnesa  Notes        7^2 

Trade  Questions  with  Russia       786 

Notes  787 

City  Notes 789 

Stocks  and  Shares 791 

Electric  Tramway  and  Railway  Traffic  Returns 7f2 

Share  List  of  Electrical  Companies ...  7!)2 

Electrical  Accidents  in  1914  ((!<»K;ZK<£e(i)  7ti3 

Our  Trading  Opportunities  throughout  the  World  ^continued)  794 

Reviews        793 

Some   Difficulties   of   Design  of   Hjgh-Speed  Generators,   by 

Frot.  A.  B.  Field,  (illm.')  (.concluded) 797 

New  Patents  Applied  for,  1915    _         ...         800 

.Abstracts  of  Published  Specifications     800 

Oontractors'  Column  ...        „        ...     Advertisement  page  zz 

The  electrical    REVIEW, 

Published  every  FRIDAY,  Price  4cl. 

The  Oldest  H-'eekly  Elei;lrical  I'aper.    ~     Eslablislied  1S72. 

10  BE   OBTAUIED  BY  ORDER  FROM   ANY  NEWSAGENT  IN  TOWN   OB   COONTEY. 


OFFICE  s-4,    LUOGATE  HILLi  LOMOOM,  E.G. 

Telegraphic  Address :  "  Aoeeeay,  London."     Code,  ABC. 
Telephone  Nos. :  City  997  ;  Central  4425  (Editorial  only). 

The  •■  Electrical  Review  "  is  the  recognised  medium  of  the  Electrical  Trades,  and  hai 
by  far  the  Largest  Circulalioa  of  any  Electrical  Industrial  Paper  in  Great  Britain. 


Subscription  Bates. —  Per  annum,  postage  inclusive,  in  Great  Britain, 
£i  Is.  td.  ;  Canada,  fl  3s.  lOd.  ($5.80).     To  all  other  countries,  £1  10s. 

Adelaide  :    Messrs.  Atkinson  i  Co., 

Gresbam  Street. 
Auckland    N.Z  ;    Gordon  &  Gotch, 

Albert   Street;     The    Mining    and 

Engineering    Review,   31a,    Strand 

Arcade,  Queen  Street. 
Brisbane  :  Gordon  &  Gotch.  Queen  St. 
CiiRisTCHcncH,  N.Z. :     Gordon    and 

Gotch,  Manchester  Street. 
DcsEDis,    N  Z. :    Gordon    li   Gotch, 

Princes  Street. 

JoHANNESBtIRO,      CAPETOWN,      BlOEM- 

FONTEiN,     Durban,    Port     Eliza- 

BEiH,  ic. :    Central  Kews  Agency, 

Ltd. 
Lal- 

Cii 

Cheques  and  Postal  Orders  (on  Chief  Office,  London)  to  be  made  payable  to 
The  Electrical  Review,  and  crossed  "  London  City  and  Midland  Bank, 
Newgate  Street  Branch." 


The  Mining  &  Engi. 
neering  Review,  90,  William  Street: 
Gordon  &  Gotch.  (jueen  Street. 

Milan  ;  Fratelh  Treves. 

New  Yore  :  D.  Van  Nostrand,  25,  Park 

Paris  :    Boyveau  cSt  Chevillet,  22,  Rue 

de  la  Banque. 
Perth,    W.A.  :     Gordon    &    Gotch, 

William  Stj-eet. 
Rome  :      Loescher     &     Co.,     Corso 

Umberto  1°  307. 
Sydney  :  The  Mining  &  Engineering 

Review,  273,  George  Street ;  Gordon 

and  Gotch,  Pitt  Street. 
Toronto,  Ont.  :  Wm.  Daweon  &  Sons, 

Ltd.,  Manning  Chambers ;  Gordon 

and  Gotch,  132,  Bay  Street. 
Wellington,  N.Z.    Gordon  &  Gotch, 

Cuba  Street. 


NOTICE. 


IN  view  of  the  recent  Increase  in  the 
*  Postal  Charges,  our  Subscription 
Rates  for  Great  Britain  and  Canada 
will  until  further  notice  be  increased  to 
j£l    Is.  8d.  and  £1   is.  lOd.  respectively. 


[76 


Nothing  in  our  social  organisation  is  more  incom- 
prehensible to  the  man  of  scientific  training  and 
pursuits  than  the  indifference  which  is  manifested 
to^vards  the  nature,  potentialities,  and  purposes  of 
scientific  culture  by  the  great  mass  of  the  people  of 
this  country.  Having  himself  tasted  the  delights  of 
the  search  for  truth  and  the  endeavour  to  promote 
the  progress  of  mankind,  be  it  in  the  humblest  capa- 
city, he  sees  the  world  with  different  eyes,  from  a 
new  point  of  view;  and  not  as  a  contemptuous 
Pharisee,  but  as  the  brother  of  all  humanity  he  wishes 
all  to  share  in  the  riches  which  he  has  discovered. 
But  it  is  given  to  few  to  cast  their  knowledge  in  a 
form  attractive  to  the  public;  Faraday,  Tyndall, 
Huxley,  Ball,  and  some  others  were  able  to  do  so, 
but  the  gift  is  rarely  met  with  nowadays,  and  partly 
in  consequence  of  this  the  people  display  even  less 
interest  in  science  to-day  than  they  did  20  or  30  years 
ago.  We  do  not  blame  the  modern  teachers  for 
their  inability  to  emulate  the  genius  of  the  great  men 
of  the  past;  if  they  have  not  the  gift  of  popular  ex- 
position, they  are  undoubtedly  well  able  to  enthrall 
the  minds  of  those  who  come  to  their  lectures  pro- 
perly prepared  to  assimilate  their  teaching,  and  fired 
with  the  desire  to  learn;  it  is  not  the  want  of  teachers 
that  we  suffer  from,  but  the  lack  of  learners. 

\o  one  who  has  observed  the  popular  tendencies 
during  the  past  quarter  of  a  century  will  deny  that 
there  has  been  plainly  manifest  a  craving  for  amuse- 
ment and  frivolity,  for  slothful  ease  and  sensual 
pleasures,  a  drifting  away  from  the  spiritual  towards 
the  material.  A  similar  phenomenon  marked  the 
days  of  the  decline  of  the  Roman  Empire,  when  the 
populace  demanded  "  Bread  and  games,"  and  cared 
for  nought  but  the  gratification  of  their  various  appe- 
tites, while  destruction  crept  upon  them.  Not  thai 
we  anticipate  a  similar  fate  for  this  gracious  realm — 
absit  omen! — but  we  see  in  this  tendency  to  unre- 
strained enjoyment  the  symptoms  of  decay,  which, 
if  not  arrested,  would  undoubtedly  destroy  the 
nation. 

From  this  point  of  view,  we  may  be  thankful  for 
the  war — the  knife  which,  clumsily  and  brutally  ap- 
plied by  a  jealous  rival  in  the  hope  of  achieving  our 
destruction,  bids  fair  to  accomplish  our  salvation  by 
awakening  us  to  our  danger  and  ending  the  too  easy 
prosperity  which  was  lulling  us  to  slumber.  It  is  a 
shai-p  medicine,  as  King  Charles  said  of  the  axe- 
but  desperate  diseases  need  desperate  remedies. 

Now,  there  are  many  reasons  which  induce  us  to 
hope  that  one  of  the  greatest  benefits  that  we  shall 
derive  from  the  war  will  be  the  adoption  of  a  new 
attitude  towards  science  by  the  nation.  Hitherto 
there  has  been  a  tendency  to  look  upon  a  man  en- 
gaged in  scientific  pursuits  as  unpractical,  absent- 
minded,  and  aloof  froni  the  world  of  affairs ;  but  those 
\*ho  harbour  this  unjust  impression  are  gravely  in 
error.  We  are  fortunate  in  having  amongst  us  many 
men  in  the  front  rank  of  scientific  progress— whose 
work  has  attained  a  world-wide  reputation  amongst 
those  who  are  in  a  position  to  appreciate  its  worth, 
and  who  are  full  of  vigour  and  eagerness  to  serve 
their  countrv.  They  recognise  that  in  the  present 
crisis  of  our  fortune's  their  special  qualifications  for 
research  mav  and  should  be  utilised  to  the  utmost. 
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and  tliev  are  anxious  to  seize  the  opportunity  of  pro- 
moting the  wellare  of  the  nation.  Many  of  tneni 
have,  m  fact,  devoted  their  talents  to  the  national 
service  from  the  connnencement  of  the  war,  and  the 
Government,  after  long  delay,  has  realised  the  neces- 
sity of  niobilisuig  our  scientific  forces  with  a  view- 
to  making  up  for  lost  time  and  engaging  our  enemies 
upon  their  own  ground.  While  the  Germans'  are  pre- 
eminent in  the  application  of  scientific  method  to  the 
needs  of  industry,  they  are  by  no  means  noted  for 
initiative  or  creative  ability,  of  which  we  have  no 
lack;  they  are,  in  fact,  but  uninspired  plodders,  and 
if  we  utilise  our  resources  with  sound  judgment  and 
efficiency,  we  need  not  fear  defeat. 

Unfortunately,  we  are  governed  by  a  coterie  of 
lawyers,  whose  whole  training  has  been  utterly 
divorced  from  science,  and  who  are  inherently  in- 
capable of  appraising  the  merits  of  a  scientific  dis- 
covery or  the  capabilities  of  scientific  men.  Only  by 
the  most  strenuous  efforts  of  such  men  as  Sir  William 
l^amsay  was  the  importance  of  withholding  cotton 
from  Gennany  brought  home  to  the  nation,  and  then- 
efforts  would  have  been  of  no  avail  without  the 
powerful  assistance  of  the  Press.  But  a  few  weeks 
ago  a  prominent  member  of  the  Government  an- 
nounced as  a  nciu  discovery  the  fact  that  glycerine 
was  derived  from  oils  and  fats.  Labouring  under 
their  life-long  prejudice  against  all  physical  science, 
a  prejudice  that  was  implanted  in  their  minds  at 
public  schools  controlled  by  literary  men  to  whom 
science  was  anathema,  and  hugging  the  delusion  that 
science  is  unpractical — whereas  it  is  essentially  the 
most  practical  form  of  knowledge — our  rulers 
organise  an  Advisory  Council  and  place  it  under  the 
control  of  executive  officers  who,  with  the  best  will 
in  the  world,  are  nevertheless  hopelessly  unable  to 
administer  a  scientific  department  with  any  approach 
to  efficiency.  With  sublime  assurance,  however,  the 
politicians  consider  themselves  qualified  to  take 
charge  of  any  Department  of  State  without  previous 
training,  and  flit  from  the  Board  of  Trade  to  the 
Exchequer,  from  the  War  Office  to  the  Woolsack, 
or  from  the  Post  Office  to  the  Department  of  Agri- 
culture, w-ith  equal  ease  and  incompetence.  Surely 
it  is  high  time  that  our  methods  of  Goveniment  were 
drastically  reformed.  At  the  present  moment  we 
have  a  Labour  representative  at  the  head  of  the 
Board  of  Education — which,  like  the  Board  of  Trade, 
and  the  Local  Government  Board,  is  an  unreal  body 
that  never  meets. 

Whether  in  the  absence  of  a  complete  change  of 
system  in  the  appointment  of  our  governing  body 
it  will  ever  be  possible  to  bring  about  that  funda- 
mental reform  in  the  utilisation  of  science  for  the 
benefit  of  the  nation  that  is  so  urgently  necessary,  we 
do  not  know;  but  we  are  sure  that  the  mere  appoint- 
ment of  advisory  councils,  inventions  committees, 
etc.,  will  never  take  us  very  far  in  the  desired  direc- 
tion. What  is  required  is  a  change  of  attitude  on 
the  part  of  the  nation  as  a  whole.  Our  "  leaders  "' 
unblushingly  declare  that  they  only  follow  public 
opinion;  it  is  the  latter,  therefore,  that  must  be 
lirst  reformed,  and  in  effecting  this  object  the  Press 
can  render  invalualjle  assistance.  In  an  interesting 
address  delivered  in  (October  last.  Prof.  Fleming 
drew  attention  to  the  question,  and  pointed  out  that 
we  had  still  made  scarcely  any  progress  towards  the 
creation  of  a  disciplined  army  of  scientific  workers, 
and  urged  the  formation  of  committees  of  scientific 
Sfjecialists  to  guide  and  instigate  research,  the  read- 
ing and  discussion  of  papers  on  problems  of  the 
moment  by  our  engineering  and  other  societies,  and 
generally  the  promotion  of  a  higher  efficiency  in  all 
our  operations.  "  Wc  have  said  good  bvc  now  and 
for  ever  to  those  easy-going  amateur  I'ritish  methods 
which  have  lield  us  in  the  past."  I-et  tjiis  be  our 
watchword— let  us  be  strenuous  and  unwearied  in 
furthering  the  scientific  education  of  the  nation;  let 
us  think  less  of  our  individual  interests  and  more  of 
the  immense  power  of  co-operation  and  mutual  aid. 


TuERE  has  been  some  irio|;ularity  in 
Copper.         ^^^  ^^^  ^f  j^jjg  standard  copper  market 

owino;  to  the  gloomy  outBide  conditions,  and  to  the  fact 
that  an  anxiety  to  realise  paper  profits  manifested  itself. 
The  downward  movement  in  prices  in  the  speculative  medium 
naturally  affected  the  position  of  consumers,  who,  as  soon 
as  tiny  thought  they  could  detect  growing  weakness  in  the 
position,  abstained  from  buying.  Consequently,  there  has 
been  less  new  business  booked  on  this  side,  although  con- 
sumption is  proceeding  at  a  remarkable  rate.  A  new 
feature  which  has  developed  has  been  the  refusal  of  the 
authorities  to  permit  any  shipments  of  standard  copper 
abroad.  The  reason  for  this  is  to  be  found  in  the  sub- 
stantial reduction  which  has  been  effected  in  the  holdings 
of  rough  metal  here  during  the  last  few  months.  So  long 
as  there  was  a  sufficiency  of  standard  copper  to  provide  for 
the  reasonable  requirements  of  consumers  iu  this  country 
the  authorities  were  not  unwilling  to  allow  exports  from 
here  to  America  on  an  undertaking  being  given  that  the 
refined  material  should  be  brought  back  to  this  country,  but 
this  is  no  longer  regarded  as  good  policy  owing  to  the 
snallness  of  the  stocks  now  available  here. 

There  is  no  change  in  the  position  of  the  leading  pro- 
ducers, who,  in  fact,  show  remarkable  firmness  all  round. 
There  is  a  tendency  to  believe  thit  American  production  is 
barely  equal  to  the  huge  war  demands  combined  with  the 
growing  domestic  consumption  across  the  Atlantic  for 
general  purposes,  but  the  latter  is  bound  to  be  affected 
sooner  or  later  by  the  excessively  high  prices  ruling,  though 
the  same  consideration  does  not  apply  in  so  far  as  war 
requirements  are  concerned.  Producers  are  very  well  sold, 
and,  indeed  some  of  them  have  nothing  to  dispose  of 
now  for  the  next  two  or  three  months  except  possible  odd 
parcels.  The  tone  has  been  a  shade  easier,  perhaps,  so  far 
as  refined  copper  is  concerned,  but  this  appears  to  be  due 
to  nothing  more  serious  than  a  disposition  on  the  part  of 
second  hands  to  realise  a  portion  of  their  holdings  which 
shows  them  very  substantial  profits. 

Buying  lately  has  been  of  a  less  aggressive  character,  con- 
sumers on  both  sides  of  the  Atlantic  appearing  rather  to 
have  satisfied  their  needs  for  the  time  being,  and  to  be 
disposed  to  hold  their  hands  pending  some  fresh  develop- 
ment in  the  general  situation.  There  has  been  some 
interruption  in  the  supply  of  rough  copper  to  the  American 
refineries,  and  this  would  appear  to  have  been  the  founda- 
tion for  the  spurt  in  prices  which  lifted  electro  in  New  York 
to  20  c.  per  lb.  f.o.b.,  and  in  this  country  to  £99  a 
ton  c.i.f. 

There  was  rather  a  nasty  labour  outbreak  at  one  of  the 
largest  refineries  there  which  caused  an  entire  suspension  of 
operations  for  about  a  couple  of  weeks,  and  this  completely 
frightened  buyers,  while  the  supplies  of  material  available 
for  treatment  at  the  refineries  were  likewise  cut  down 
owing  to  fresh  trouble  in  Mexico,  and  to  the  cjntinued 
strike  in  Ari/.jna  which  closed  down  practically  the  entire 
copper  production  of  that  State.  Important  modifications 
have,  however,  now  occurred  in  Arizona  and  Mexico,  while 
the  strike  at  the  refinery  alluded  to  proved  of  comparatively 
short  duration.  Work  is  proceeding  at  full  tilt  iu  all 
directions  of  the  American  copper  trade. 


Uhehs  of  machine  tools  have  been  some- 
ImportJngr         j^      mystified   by  the  recent  Royal  Pro- 
Machine  Tools.     ,         .  •'         .....         ,      .  . 

clumation  prohibiting  the  importation  of 

these  appliances  into  the  United  Kingdom,  except  under 
licence  from  the  Hoard  of  Trade,  as  from  December  2l8t 
next.  At  first  glance  it  is  ditlicult  tti  reconcile  this  restric- 
tion with  the  extraordinarily  heavy  deniiind  for  machine 
tools  from  firms  engaged  upon  munition  work,  and  the 
avowed  difficulty  of  sellers  in  coping  with  this  demand,  .^n 
»  investigation  of  the  causes  which  led  to  the  step,  however, 
discloses  a  remarknble  state  of  iifTairs.  Throughout  the 
c  luntry  many  smnll  firms,  which  were  formerly  unknown  in 
the  tool  tinde,  have  suddenly  come  into  existemv,  and  have 
been  importing  second-hand   inachiuc  tools  and  selling  them 
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at  inflated  prices.  The  tools  in  question  have  invariably 
proved  faulty,  and  such  inconvenience  was  caused  by  this 
as  to  attract  the  attention  of  the  authorities,  with  the  result 
that  the  Proclamation  now  issued  restricts  the  importation 
of  machine  tools,  except  under  licence  from  the  Board  of 
Trade. 

These  licences  will  only  be  granted  to  firms  which 
were  established  in  this  country  not  less  than  two  years 
l^efore  the  outbreak  of  the  war,  and  whose  turnover  amounts 
at  least  to  £10,000  per  annum.  Imports  licences  will  be 
granted  to  firms  satisfying  these  requirements  subject  to 
the  condition  that  the  tools  shall  not  be  sold  to  users  at  a 
profit  exceeding  18f,  per  cent.,  or  in  the  case  of  transactions 
between  one  merchant  and  another,  at  a  profit  exceeding 
10  per  cent.  The  effect  of  this  arrangement  will  be  to 
eliminate  the  small  and  irresponsible  trader,  and  to  limit 
the  business  to  reputable  and  exp^rienced  firms.  The  sale 
of  second-hand  machine  tools  is  likely  to  be  affected  very 
considerably  by  the  restriction,  but,  on  the  other  hand,  it 
is  expected  that  business  in  new  tools  will  be  stimulated. 
The  prohibition  does  not  apply  to  hand  tools. 


Nationalisation       '^^^  question  of  the  establishment  of  a 
of  Electricity     <TOvernment  monopoly  of  the  supply  of 
Supply  electricity  in  Germany  was   raised   inci- 

in  Germany,  dentally  on  November  24th  at  a  meeting 
of  the  Berlin  Electricity  Works  Co.,  when  Dr.  Walter 
Rathenau,  criticising  certain  figures  adduced  on  behalf  of  a 
minority  of  the  shareholders  with  a  view  to  showing  the 
great  future  prospects  of  the  undertaking  in  its  new 
sphere  of  activity,  stated  that  the  estimates  had  no  founda- 
tion, especially  having  regard  to  the  monopoly  endeavours 
of  the  Oovernment.  Apparently  this  reference  applied  to 
the  Imperial  Government,  or  rather  to  that  of  Prussia,  as  at 
least  two  of  the  Federal  States  propose  to  act  independently 
on  their  own  account,  one  being  an  entirely  new  scheme, 
and  the  other  the  development  of  a  project  which  has  been 
under  consideration  for  a  long  time  past.  The  former 
relates  to  the  kingdom  of  Saxony,  and  information  con- 
cerning it  is  contained  in  the  Address  from  the  Throne  at 
the  opening  of  the  Saxony  Parliament  on  Xovember  11th. 
It  was  therein  stated  that  the  supply  of  electricity  in  the 
kingdom  urgently  needed  to  be  consolidated  and  unified, 
and  the  Government  had  therefore  decided  itself  to  take  in 
hand  an  undertaking  of  such  great  importance  to  the  whole 
national  economy,  and  the  impending  introduction  of  a  Bill 
for  this  purpose  was  foreshadowed.  The  second  instance 
refers  to  Bavaria,  where  the  Ministry  of  Soate  placed  before 
the  Finance  Committee  of  Parliament  on  November  2.'jrd  a 
detailed  report  on  the  position  of  the  work  for  the  establish- 
ment of  the  Walchen  Lake  works  for  the  supply  of  elec- 
tricity to  the  whole  of  Bavaria.  The  report  is  based  upon 
the  information  furnished  by  Imperial  Councillor  MuUer, 
and  the  Ministry  endorses  the  suggestion  that  the  most 
appropriate  site  for  an  embankment  installation  is  near 
Ktiinn.  It  is  proposed  to  form  a  special  company  under 
the  title  of  the  Bavaria  Works,  to  carry  out  the  project, 
which  also  provides  for  a  combination  of  the  large  power 
works  in  Rhenieh  Bavaria.  The  overland  and  large  power 
stations  already  existing  in  Bavaria,  together  with  the  elec- 
tricity works  in  towns  and  communal  supply  districts,  come 
into  consideration  as  customers  for  the  new  works.  It  is 
estimated  that  the  Bavaria  Works,  which  will  have  a  feeder 
network  at  100,000  volts,  will  have  to  expend  £l,.'>.J0,00i> 
on  the  network  and  aocesiory  plant,  of  which  one-half  will 
be  raised  by  a  loan  bearing  a  fixed  rate  of  interest,  whilst 
the  other  half  will  form  the  company's  working  capital. 
The  proprietors  will  be  the  State,  the  overland  central 
stations,  the  towns — which  will  be  able  to  participate  at 
least  for  the  amount  of  the  capital  expenditure  which  they 
will  not  have  to  incur  for  extensions  of  their  own  generating 
stations — and  the  firms  entrusted  with  the  establishment  of 
the  network,  who  will  be  interested  to  the  extent  of  a 
portion  of  the  constructional  expenses  devolving  upon  them. 
It  is  calculated  that  with  a  total  annual  consumption  of 
(330,000,000  KW.-honrs,  which  will  be  reached  in  the  next 


10  years,  a  yearly  saving  of  £210,000  will  be  effected. iby 
the  consolidation  of  interests  in  the  Bavaria  Works,' as 
compared  with  individual  supply  from  independent  gene- 
rating stations.  The  interest  of  the  Government  in  the 
scheme  is  of  a  twofold  character.  In  the  first  place,  it  is 
hoped  by  its  successful  completion  to  afford  important  . 
advantages,  through  a  cheaj)  supply  of  light  and  power,  to 
industries  and  agriculture,  which  are  expected  to  develoji  . 
after  the  war  ;  and,  secondly,  it  is  cal<-ulated  that  the 
hydro-electric  works,  of  which  the  Gustav  Works  now  in 
progress  at  Dettingen  is  a  preliminary  example,  will  also  be 
available  in  connection  with  the  conversion  of  the  Bavarian 
State  railways  to  electric  traction.  It  is  intended,  if  sanc- 
tioned by  Parliament,  to  begin  the  undertaking  immediately 
on  the  conclusion  of  peace,  as  negotiations  are  already 
proceeding  for  this  purpose. 


The  Decimal 
System, 


In  our  •'  Correspondence "  columns 
to-flay  Mr.  C.  Turnbnll  raises  a  point  of 
considerable  importance  with  regard  to 
the  teaching  of  the  metric  system  in  our  elementary  schools. 
Impressions  gained  in  childhood  are  apt  to  endure  through- 
out life,  and  nothing  could  be  more  detrimental  to  the 
popularity  of  the  metric  system  than  to  have  it  made  the 
subject  of  abstruse  and  puzzling  problems  by  misguided 
teachers.  Rarely  indeed  would  anyone  require  to  convert 
from  one  system  to  the  other  ;  and  when  conversion  was 
absolutely  necessary,  it  would  be  effected  with  ease  by 
means  of  the  admirable  tables  which  are  available.'  We 
can  quite  imagine  that  if  "  teaching  the  metric  system  "  is 
taken  to  mean  arithmetical  gymnastics,  irreparable  harm 
will  be  done  to  the  opinions  of  the  rising  generation.  As  a 
matter  of  fact,  the  true  teaching  of  the  system  would 
involve  not  more  than  a  morning's  work — there  is  so  little 
to  learn. 

With  regard  to  M.  Planchon's  letter,  while  we  appreciate 
the  ingenuity  of  his  proposal,  we  maintain  our  view  that 
the  English  sovereign  must  on  no  account  be  interfered 
with.  It  has  been  for  centuries  our  standard  coin,  and  is 
known  throughout  the  world,  while  all  our  statistics  have 
been  recorded  in  terms  of  it ;  we  must  not  touch  the  ponad  ! 
We  do  not  agree  that  with  the  pound  and  shilling  we  cai 
form  a  decimal  system  ;  the  retention  of  any  multiplier  other 
than  10  is  absolutely  fatal  to  the  simplicity  of  the  system. 
In  our  view  the  pound,  florin,  and  mil  (or  modified 
farthing)  are  the  essential  coins,  and  all  the  gold  and  s.lver 
coins  now  in  circulation  would  be  entirely  unaffected  ia 
value. 

We  may  add  that  just  as  the  French  centime  and  the 
Geij'man  pfennig  are  coins  too  small  in  value  to  be  of-  prac- 
tical use,  so  the  ,,',T,th  of  a  shilling  would  be  a  merely 
nominal  coin,  whereas  the  mil,  being  practically  equivalent 
to  the  present  farthing,  would  probably  enter  into  circu- 
lation on  its  own  merits,  as  at  present. 

Our  contemporary  the  Conlracl  Journal,  in  further  com- 
menting on  our  recent  articles,  whilst  adopting  a  compli- 
mentary tone  which  we  cordially  appreciate,  is  unfortunately 
unable  to  agree  that  the  adoption  of  metric  measures  and 
decimal  coinage  in  this  country  has  much  bearing  on  our 
foreign  trade.  But,  in  order  to  prevail  in  the  stress  of 
modern  competition,  we  must  neglect  nothing  that  will 
strengthen  our  arms  or  reduce  our  costs,  and  there  is  no 
doubt  whatever— /W(y  our  contemporary — that  under  our 
present  system  of  £  s.  d.  a  vast  amount  of  clerical  labour 
"b  absolutely  wasted.  We  cannol  afford  la  waste  it.  But 
our  manufacturers  cannot  cut  loose  from  it  unless  everyone 
else  does  too.  And  as  regards  the  metric  system,  here 
again  we  cannot  use  both  ;  efficiency  can  only  be  attained 
by  the  employment  of  a  single  universal  system. 

The  essence  of  economical  manufacture  on  the  great  scale 
is  to  be  sure  of  your  home  market  first,  and  send  your 
surplus  abroad  ;  and  if  the  surplus  must  be  metric,  the 
irliole  must  be.  In  short,  the  adoption  of  the  metric  system 
at  home  is  the  necessary  preliminary  to  its  adoption  for 
export,  and  we  entirely  dissent  from  the  view  that  its  advan- 
tages "  can  be  obtained  by  individual  effort." 
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A     NEW 


ZEALAND     HYDRO-ELECTRIC 
SCHEME. 


Ir  is  not  usual  to  read  of  a  power  scheme  over  2,000  ft. 
above  sea-level,  bat  there  is  such  a  one  on  the  main  trunk 
line  in  New  Zealand,  at  a  rising  borough  called  Ohakune, 
which  a  few  years  ago  was  only  a  bush  settlement.  Ohakune, 
like  many  other  towns  in  New  Zealand,  is  situated  close  to 
a  river,  the  Mangawbero,  which,  it  was  discovered,  had 
enough  fall  for  producing  a  sufficient  supply  of  electricity 
for  lighting  and  power  purposes  to  meet  the  requirements  of 
the  town  for  some  years  to  come. 

A  low  rubble  dam  was  thrown  across  the  river,  and  the 
water  diverted  through  a  screened  regulating  gate  into  the 
flume,  which  conveys  it  to  the  power  station,  less  than  half 


riveted  steel,  each  27  in.  in  diameter,  convey  the  water  to 
the  turbines  in  the  power  house  below,  and  provision  has 
been  made  for  the  installation  at  a  later  date  of  a  stand-by 
unit. 

The  present  plant  consists  of  two  reaction  Francis-type 
turbines,   made  by  Messrs.    Boving  &  Co.,  each   capable 


Power  Station  akd  Pipe  Lines,  Ohakdne. 

a  mile  distant.  The  flume  has  a  fall  of  1  in  1,200 
throughout  its  length,  and  is  constructed  principally  of 
concrete.  Where  the  flume  crosses  under  the  roads  it  has 
been  roofed  over  with  ferro-concrete,  and  where  it  is  carried 
over  creeks  or  on  artificial  fillings  timber  fluming  has  been 
used.  0£jii2 

;  At  the  extreme  end  of  the  fluming  the  water  enters  the 
forebay  ;  this  is  designed  with  a  long  spillway  capable  of 
taking  all  the  water  the  flame  can  carry — viz.,  the  equiva- 
lent of  250  H.p.     When  the  turbines  are  not  in  use,  the 


I'oKKiiAv  ScuKKNs,  Spillway  and  Powkb  Station. 

water  discharges  over  the  spillway  into  the  underground 
tail-race  leading  into  the  river.  The  fordmy  is  fitted  with 
a  sludge  valve,  which  can  be  used  for  (liwchitrgiiiK  into  the 
ail-race  any  silt  which  comes  down  the  lliimc.  Screens  are 
h\m  provided  for  ho'ding  back  any  il<f>rifi  which  might 
injure  the  turbines.     From  the  forebay  two  penstocks  of 


Concrete  Flume  with  Teuck  Rails  Inside. 

of  giving  100  b.h.p.  under  a  total  head  of  40  ft.  with  a 
normal  speed  of  (iOO  r.p.m.,  and  each  is  controlled  by  a 
Boving  patent  automatic  oil-pressure  governor  guaranteed 
to  control  the  turbines  with  a  momentary  variation  of  speed 
not  exceeding  3  per  cent,  with  25  per  cent,  change  of  load, 
6  per  cent,  with  50  per  cent,  change  of  load,  and  15  f)er 
cent,  speed  variation  with  full  load  thrown  on  or  off.  The 
fly-wheels  are  of  cast  steel,  proportioned  to  prevent  a 
pressure  rise  in  the  pipe-line  exceeding  40  per  cent,  of  the 
normal,  when  full  load  is  suddenly  thrown  off  the  turbines. 
Rich  turbine  is  coupled  through  a 
flexible  coupling  to  a  (IO-k.v.a.,  three- 
phase,  revolving-field  alternator,  generat- 
ing at  l',400  volts  and  50  periods.  These 
alternators  are  star-connected,  with  the 
neutral  terminal  earthed.  An  exciter 
is  direct-coupled  to  each  shaft.  The 
alternators,  as  well  as  the  switchgear  and 
instruments,  were  manufactured  by  the 
liritish  Westinghouse  Co. 

The  switchboard  is  fitted  with  all 
necessary  instruments  for  indicaticg  the 
current  supply,  and  the  machinery  is  effec- 
.tively  protected  by  Westinghouse  light- 
ning-arresters placed  on  the  wall  behind 
the  switchboard  ;  isolating  switches  are 
also  fitted  to  the  outgoing  feedei  s. 

An  ideal  natural  storage  of  water  is 
available  with  the  expenditure  of  very 
little  capital.  This  consists  of  diverting 
the  ]\langawbero  into  an  extinct  crater 
(for  Ohakune  is  surrounded  by  mountain- 
ous country)  situated  a  few  hundred 
yards  upstream  from  the  intake. 

The  power-house  building  is  about 
.■>0  ft.  long  by  2 1  ft.  wide.  The  foundation  walls  are  in 
concrete  raised  2  ft.  t;  in.  above  the  ground-level,  and  the 
superstructure  consists  of  a  timber  framing  lined  inside  and 
outside  with  I'oilitc. 

The  main  streets  of  tlie  town  have  been  reticulated  for 
private  and  street  lighting.  The  poles  used  throughout  are 
of  natural   round  Australian  ironbark,  the  cross-arms  being 
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of  best  North  Island  Rata.  The  reticalation  system  is  fed 
at  2:10  volts  for  lighting  and  at  400  volts  for  power,  from 
one  L'O-KW.,  two  lO-KW.,  and  a  5  k\\  .  transformer,  mounted 
on  poles  at  different  parts  of  the  town.  A  large  number  of 
street  lamps,  each  of  50  c.r.,  have  been  provided.     The 


Pipe  Li.ves  and  Fobeba)-. 

brackets  used  are  of  very  neat  desi^,  with  special  reflectors. 
^The  Borough  Council  is  assisting  ratepayers  who  are  not 
in  good  financial  circumstances  to  install  their  premises 
on  a   monthly  time-payment  system  ;  the  Council   raised 


ISTEBioB  OF  Power  Station,  Ohakune,  New  Zealand. 


a  loan  of  £9,000  for  the  purpose  of  installing  the  plant. 
On  account  of  the  height  at  which  it  is  situated,  and  other 
unique  features,  the  scheme  has  attracted  considerable 
attention.  It  was  designed  and  supervised  by  a  well-known 
firm  of  New  Zealand  electrical  engineers,  Messrs.  TurnbuU 
and  .Tones,  whose  representative  in  the  scheme  was  Mr.  S. 
Blackley. 


BRITISH     INDUSTRY    AFTER    THE    WAR. 


In  his  Presidential  address  to  the  NorthEast  Coast  Institu- 
tion OF  Engineers  and  Shipbuildebs,  Mr.  H.  B.  Rowell,  after 
diBcuseing  some  of  the  engineering  features  of  the  war,  referred  to 
the  industrial  situation,  and  remarked  that  the  position  would  be 
very  eerious  at  the  conclusion  of  the  war. 

The  ignorance  in  which  the  country  had  been  kept,  the  courtier- 
like deference  of  the  Government  to  labour,  the  high  rates  of 
wages,  defiance  by  labour  of  supervision,  demoralisation  caused  by 
unmoral  methods  of  payment,  excessive  overtime,  night  and 
Sunday  work  with  their  accompanying  abuses,  had  all  combined 
to  produce  a  condition  of  affairs  which  could  not  possibly  continue. 

Taking  the  most  favourable  assumption  that  victory  came  to 
ns  and  our  Allies,  the  relative  position  of  this  country  and  her 
competitors  after  the  conclusion  of  peace  would  not  necessarily  be 
to  our  advantage.     We  should  go  into  the  commercial  arena  with 


labour  costs  much  higher  than  at  any  time  in  our  history,  and 
probably  at  a  great  disadvantage  from  the  point  of  view  of  delivery 
and  internal  induBtrial  troubles  ;  whilp  Belgium,  Germany,  and 
Austria,  in  the  throes  of  industrial  starvation,  and  with  favourable 
labour  conditions  from  the  point  of  view  of  competition,  would 
set  to  work  more  methodically  and  resolutely  than  ever  to  recover 
their  positions  in  the  markets  of  the  world. 

For  a  number  of  years  workmen  had  been  encouraged  to  believe 
that,  as  regards  production,  their  interest  was  divergent  from  that 
of  their  employers,  and  that  the  former  could  best  be  served  by 
limiting  the  amount  of  work  done  in  a  given  time.  Since  the  war 
began  loyal  efforts  had  been  made,  especially  by  those  of  the  men's 
leaders  who  had  visited  the  Hghfing  line,  to  suspend  the  influence 
of  this  teaching,  but  the  sucoeps  attending  these  efforts  had  been 
far  from  complete.  It  had  never  yet,  apparently,  occurred  to  these 
men  that  the  amount  of  money  a  man  could  receive  in  wages  could 
only  be  a  proportion  of  the  value  of  the  work  he  turned  out,  and 
that  it  was  not  likely  to  be  increased  in  the  long  run  by  limiting 
the  output  of  the  individual  workman. 

With  the  value  of  the  annual  output  per  man  in  American  works 
about  two  to  three  times  that  in  this  country,  and  the  use  of 
machinery  per  head  showing  a  similar  ratio,  it  ssemed  that 
increase  of  output  indicated  the  direction  in  which  we  must  look 
for  the  salvation  of  our  industries  and  the  increased  welfare  of  our 
men. 

It  was  absolutely  essential  that  the  men  should  be  brought  to 
see  that  their  first  interest  was  the  fosterirg  of  the  industry  by 
which  they  lived,  and  that  the  limitation  of  output  was  a  fallacy 
which  had  done  more  than  foreign  bounties  and  Protection  tu 
foster  shipbuilding  abroad.  Increase  of  output  and  economy  of 
production  reacted  on  each  other,  and  the  interest  of  employer  and" 
emploje  in  both  was  inseparable. 

However  the  war  might  end,  it  would  have  one  outstanding 
result— a  marked  change  in  the  attitude  oE  all  departments  and 
sections  of  the  Government  towards  the  trade  and  manufactures 
of  this  country,  and  towards  eiuoation  as  Ijearing  on  these  ;  it  was 
quite  comprehensible  that  the  political  re- 
presentative of  this  country  might  consider 
that  he  could  not  properly  assist  a  particular 
British  subject  to  secure  an  order,  but  it  was 
wrocg  that  he  should  not  realise  that  it  was  of 
first  importance  that  the  country  he  repre- 
sented should  secure  it. 

The  work  which  was  being  done  by  the 
new  Ministry  of  Monitions,  aided,  as  it  was, 
by  business  men,  had  Eerved,  apart  from  its  own 
functions,  to  draw  attention  to  the  urgent 
need  of  the  establishment  of  a  Ministiy  of 
Commerce,  which  would  protect  and  encourage 
both  home  and  foreign  trade.  If  the  organisa- 
tion were  carried  on  by  business  men  on 
business  lines,  the  advantage  would  be  incal- 
culable. 

He  advocated  very  strongly  that  greater 
(Sort  should  be  made  in  the  direction  of  pro- 
viding for  a  more  prolonged  general  education, 
specially  avoiding  the  serious  error  of  dis- 
carding the  study  of  all  subjects  which  did 
not  appear  to  have  essential  connection  with 
the  profession  in  view.  Tj  build  high  it  was 
necessary  to  start  with  a  broad  as  well  as  a 
deep  base,  and  while  such  a  method  placed  the 
student  at  a  disadvantage  in  his  early  twenties, 
it  should,  other  things  being  equal,  enable  him 
later  to  out-distance  rapidly  those  competitors 
whose  field  of  knowledge  was  less  broad. 

The  complete  absence  of  any  consideration 
of  the  cost  of  production  both  in  technical 
colleges  and  technical  institutions,  and  its 
insufficient  consideration  in  works  except  by  the  more  highly 
placed  officials  and  a  special  staff,  were  circumstances  which 
required  prompt  rectification,  in  the  interests  of  our  national  in- 
d  ustries.  An  i  v  ;urate  appn  ciation  of  cost  came  one  day  to  most  men 
who  occupied  leading  positions  in  works,  but  it  should  be  ensured 
at  a  much  earlier  stage  in  the  career  by  education  and  early  train- 
ing in  business,  bscause  it  was  only  by  the  man  of  technical 
and  scientific  attainment  that  the  most  (ificient  use  could  be 
made  of  it. 

Speaking  as  a  technical  man,  and  with  a  full  appreciation  of  the 
high  aims  and  achievements  of  techaical  men,  he  unhesitatingly 
advocated  tbat  not  only  sliould  our  technical  colleges  deal  in  their 
curricula  with  stc'i  questions  as  the  relation  of  design  to  cost,  and 
of  cost  to  prodDc'ion,  but!  that  all  technical  institutions  should, 
eubj  ct  to  proper  control,  open  their  doors  to  the  reading  of  papers 
dealing  with  these  subjects. 


Good    Xews   from  Mexico. — An  American  Consular 

agent  reports  better  conditions  on  the  Mexican  border.  He 
says  :  — "  The  situation  in  the  Piedras  Negras  Consular  district  is 
much  improved  ;  in  fact,  fighting  has  become  a  thing  of  the  past. 
The  passenger,  freight  and  other  trains  of  the  Mexican  National 
Railroad  are  operating  daily  to  and  from  southern  points  without 
molestation.  Many  Americans  and  other  foreigners  are  crossing 
the  International  Bridge  daily  (date  of  writing  November  6th)  e/i 
route  to  their  homes  in  the  interior  with  a  view  to  again  settling 
down  to  work  and  rebuilding  their  businesses.  Those  coming  ont 
say  conditions  are  becoming  better  each  day. " 
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MULTICORE     CABLES. 


By  "COMMERCIAL." 

In  the  construction  of  muUicore  electric  cables  of  one  type 
or  another,  it  is  often  desirable  to  employ  some  means  of 
easily  distinguishing  core  from  core,  or  pair  from  pair.  The 
I  most  general  methods  are  by  the  use  of  coloured  cotton  lap- 
pings, and  coloured  tapes  of  paper  or  cotton.  Cotton  lap- 
pings are  mainly  used  on  telephone  cables,  in  which  unvul- 
canised  rubber,  silk  and  cotton  form  the  insulation.  The 
number  of  cores  in  such  cables  may  run  into  hundreds,  and 
it  would  be  scarcely  possible  to  make  the  cores  distinguish- 
able without  the  use  of  coloured  cotton,  in  single  or  "  self " 
colours,  in  double,  or  in  triple-colour  combinations.  In  the 
case  of  "  pair  "  cables  one  colour  is  used  throughout  on  one 
core  of  each  pair,  and  combinations  of  two  or  three  colours 
on  the  other  core.  Occasionally  also,  in  lieu  of  coloured 
tapes,  cotton  lapping  is  used  on  the  cores  of  small  vulcanised 
rubber  mulcicores,  over  the  grey  tape.  Generally,  however, 
coloured  proof  tapes  are  used  on  vulcanised  rubber  multi- 
cores  for  distinguishing  purposes,  and  usually  on  bitumen 
cables,  though  some  makers  omit  tape  from  the  cores  of  the 
latter  class.  If  the  single  colours  available  are  insufficient 
two  are  put  on  in  parallel,  each  half  the  width  of  the  ordinary 
single  colour  tape,  thus  producing  a  spiral  striped  effect. 

The  use  of  coloured  papers  is  confined  to  paper  insulated 
power  cables,  and  dry  cores  ;  in  the  latter  case,  sometimes 
accompanied  by  a  whipping  of  cotton.  The  range  of  colours 
is  necessarily  more  restricted  than  in  the  case  of  cotton,  and 
the  number  of  combinations  of  colours  is  correspondingly 
less.  Also  where  two  colours  are  used,  they  are  put  on  in 
succeeding  layers,  and  not  in  parallel  strips  as  in  the  case  ot 
cotton  tapes. 

In  this  connection  it  may  be  interesting  to  ascertain, 
when  given  a  number  of  colours,  how  many  two-or-three- 
colour  combinations  may  be  obtained  from  them.  It  is 
found  that  the  number  of  cores  which  can  be  coloured  with 
single  and  two-colour  combinations  is  equal  to  the  sum 
of  the  numbers  of  the  colours.  That  is,  where  three 
colours  are  used,  (1  -|-  2  -f-  3)  cores  can  be  coloured  ;  or 
where  n  is  the  number  of  colours  used,  ^  n  (x  -i-  1)  cores 
may  be  coloured  by  the  use  of  N  single  colours,  and  all 
possible  combinations  of  two  colours  obtainable  therefrom. 
Thus,  .s  colours  will  give  4  (8  -h  1)  or  36  cores,  made  up 
of  8  cores  with  one  colour,  and  28  cores  with  two-colour 
combinations. 

The  numbers  of  combinations  made  by  the  use  of  three 
colours  are  rather  more  difficult  to  find  by  formula.  On 
working  out  several  examples,  however,  it  is  found  that  they 
are  expressed  in  an  irregular  progression  of  the  terms : 
1  ;  1  -^  (1  +  2)";  1  -H  (1  +  2)  -f-  (1  -I-  2  -(-  3)  ;  &C., 
i.e.,  for  3  colours  :  1  triple. 

„   4       „        1  -f-  (1  H-  2)  triples. 

„   5       „        1  +  (1  -f  2)  +  (1  -I-  2  -I-  3)  triples. 

„    li       ,.        1  -t-  (1  -t-  2)  +  (1  -t-  2  -f-  3)  +  (1  -t-  2 

-I-  3  -f  4)  triples. 
„    7       „        1  -Kl  -)-  2)  -^  (1  -t-  2  -I-  3)  -I-  (1  +  2 
-I-  3  -t-  4)  +  (1  -I-  2  -I-  3  -h  4  -f  5) 
triples. 

^k)  that  with  the  self  colours  singly,  and  the  triple  com- 
binations, in  all,  3  colours  will  serve  4  cores,  4  colours,  8  ; 
tj  colours,  15.  Tabulating  the  results  gives  the  following 
tignres  :  — 


Mo.  of  colours. 

Belt  oolonrt 
+  H-oolour 
oombinationa.     | 

Beltcoloura       1 

(   8  coliur         ', 
oomblaktlonB,      i 

Selt-oolonre 

+  3  colours  + 

3  ooloors. 

2 

.3 



3 

3 

6 

i 

7 

1 

10 

8 

14 

6 

16 

15 

25 

6 

21 

26 

41 

7 

28 

4  J 

t;i 

S 

HO 

61 

92 

9 

»r> 

93 

12!) 

10 

5.5 

130 

175 

11 

tit! 

176 

231 

12 

7H 

232 

298 

IH 

91 

29;' 

:i77 

14 

105 

378 

ir,9 

1.1 

1              ''' 

,              170 

576 

In  making  out  a  list  of  colours  and  combinations,  the 
self  colours  must  first  be  placed  in  a  definite  order  and 
numbered,  and  such  order  must  be  strictly  adhered  to  in 
working  out  the  combinations.  All  possible  two  or  three- 
colour  combinations  of  No.  1  are  then  found,  and  so  on, 
care  being  taken  always  to  work  forwards  and  not  refer  to  a 
back  or  earlier  colour.  This  precaution  is  necessary  to 
avoid  duplication  of  any  set  of  colours.  Following  on  after 
the  numbers  allotted  to  the  single  colours  the  combinations 
should  also  be  numbered,  as  this  will  simplify  the  use  of  the 
list  in  practice. 

The  table  shows  how  large  a  number  of  cores  can  be 
made  distinguishable  by  means  of  a  few  colours,  and  it  can 
be  further  extended  if  necessary  by  using  different  shades  of 
some  of  the  colours. 


CORROSION     OF     STEEL     SMOKESTACKS. 


By  R.  I.  ELKIN. 


The  discovery  that  a  number  of  steel  smokestacks  thronghont  the 
country  are  corroding  at  an  alarming  rate  has  aroused  mnch 
interest  among  central-station  companies,  insurance  interests  and 
others.  A  superficial  inspection  of  the  exterior  of  many  of  these 
stai  k )  indicates  that  they  are  apparently  in  a  satisfactory 
condition,  but  when  scrutinised  on  the  inside  it  is  found  that 
disintegration  in  many  cases  is  proceeding  rapidly.  Of  the  stacks 
examined  a  few  were  lined,  and  these  were  free  from  attack. 
Those  without  any  lining  whatever  were,  however,  deteriorating 
in  practically  every  case. 

A  steel  stack  will  corrode  on  the  inside  and  on  the  ontside,  but 
this  fact  appears  to  have  been  overlooked  in  many  instances,  for 
protection  has  been  given  the  exterior  while  the  interior  has  been 
ignored,. although  internal  corrosion  is  by  far  the  more  serious  of 
the  two.  Corrosion  of  the  outside  of  a  stack  is  due  in  part  to  the 
elements  and  in  part  to  acids  and  sulphur  fames,  which  attack 
steel  quite  rapidly  in  the  presence  of  moisture.  An  inexpensive 
way  to  prevent  corrosion  is  to  paint  the  steel  with  a  suitable 
pigment.  The  conditions  affecting  a  smokestack  are  similar  to, 
but  mnch  more  severe  than,  those  existing  round  other  steel  work, 
bridges,  ko.,  on  aacount  of  the  atmospheric  conditions  and  the 
rather  high  temperatures — a  combination  most  favourable  to  cor- 
rosive action.  The  painting  should  be  thorough,  smd  not  less  than 
two  coats  should  be  applied,  otherwise  the  pinhole  abrasions  in  the 
paint  and  uneven  coating  may  give  a  covering  which  is  not 
completely  protecting.  To  obtain  the  bentfits  of  painting  it 
should  be  done  regularly,  the  frequency  depending  upon  local 
conditions.     About  every  two  years  suffices  in  aver.;ge  cases. 

It  is  a  less  simple  matter  to  prevent  corrosion  in  the  interior  of 
a  stack,  and  one  which  will  cost  more  than  ontside  protection, 
because  the  hot  flue  gases  direct  from  the  fires  must  be  contended 
against.  These  gases  are  extremely  corrosive,  and  will  cause  rapid 
disintegration  of  the  steel  if  preventive  means  are  not  taken. 
The  corrosion  is  due  almost  wholly  to  the  flue  gases  containing 
moisture,  which  condenses  against  the  comparatively  cool  walls  of 
the  metal  stack.  The  condensate  thus  precipitated  consists  largely 
of  sulphurous  acid,  while  there  are  always  present  the  deleterious 
effects  of  oarbon-dic  x  ide  gas,  which  attai  ks  steel  in  the  presence  of 
moisture.  The  remedy  for  corrosion  on  the  interior  of  a  stack  is  to 
protect  the  metallic  wall  from  the  acids  and  gases  by  lining  it  with 
firebrick.  This  lining  should  ba  carefully  laid,  care  being  taken 
that  no  air  gap  exists  between  the  lining  and  the  metallic  wall, 
otherwise  the  corrosion  will  take  place  as  fast  as,  if  not  faster  than, 
when  no  lining  is  used.  The  intervening  space  between  metal  and 
briok  should  be  filled  in  completely  by  grouting  with  cement. 
The  lining  should  go  the  full  height  of  the  stack,  because  with 
unlined  stacks  it  has  been  found  that  the  upper  rings  corrode 
faster  than  the  lower,  owing,  no  doubt,  to  the  greater  condensation 
at  the  top  of  the  stack. 

One  of  the  things  most  conducive  to  corrosion  is  to  take  an 
unlined  stack  out  of  service  from  time  to  time,  even  for  short 
periods.  Experience,  however,  seems  to  indicate  that  allowing  a 
stack  which  is  properly  lined  to  stand  idle  has  little  effect  upon 
corrosion.  This  is  a  great  advantage  to  steam  plants  operating  in 
connection  with  hydro-electric  plants  where  the  water  supply  is 
erratic  or  insullicient  at  all  periods  of  the  year.  A  further 
advantage  of  lining  a  stack,  besides  that  of  protecting  it  and 
thereby  prolonging  its  life,  is  that  the  radiating  losses  through  the 
metallic  walls  are  very  materially  reduced,  thus  improving  the 
draught. —  Elect riinl  World. 


Tlip  (^rriiiaii  Table  Makors'.SyiKhcafe.— Itisreporte*! 

that  this  syndicate,  which  would  nominally  expire  with  the 
current  year,  has  been  prolonged  until  April  Ist,  1916.  The 
pvndicnto  has  been  provisionally  extended  several  times  since  the 
outbreak  of  the  wai",  and  it  is  not  intended  definitely  to  renew  it 
during  the  continnanoe  of  hostilitief. 
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ELECTRICAL     DEVELOPMENT     IN     GERMANY 
AFTER     THE     WAR. 


I'hi;  uiaj^uitude  of  the  prevision  which  has  charactei-ised  Ger- 
uumy's  preparations  in  ahnost  cvei-y  direction  for  the  conduct 
of  the  present  war  is  to  he  emulated  on  a  smaller  scale 
during  the  course  of  this  world-conflict  by  the  exercise 
of  foresight  regarding  the  supply  cff  electricity  after  the 
conclusion  of  peace.  It  is  contended  that  electricity  will 
then  play  an  important  part  in  a  do\ible  sense  in  connec- 
tion with  the  reorganisation  of  the  economic  conditions  in 
that  country.  In  the  first  place,  it  will  have  to  be  substituted 
for  other  lighting  agencies  and  forms  of  power  in  industries 
and  agriculture  to  a  far  greater  extent  than  hitherto,  and  the 
larger  extension  of  the  use  of  electrical  energy  will,  it  is  held, 
represent  the  supersession  of  foreign  materials  and  an 
economy  in  the  national  sources  of  energy.  The  second  point 
i>  that  the  State,  according  to  former  and  recent  indications, 
intends  to  utilise  this  60urcc  of  power  for  national  purposes, 
anil  from  this  standpoint  Gustav  Siegel  discussed  the  suijject 
a  few  months  ago  in  the  Pretissische  Jahrbuclier.  The 
(.ipinions  expressed  by  the  author  are  not  only  of  importance 
and  interest,  both  from  a  general  point  of  view  and  from 
that  of  the  competitive  capability  of  Germany  in  the  future, 
but  they  gain  increased  value  from  the  fact  that  the  funda- 
mental idea  underlying  them  was  approved  by  Dr.  Emil 
Rathenau  (now  deceased),  in  a  preface  attached  to  a  reprint 
of  the  article  from  the  journal  in  question. 

The  development  of  electricity  in  Germany  has  so  far  been 
divided  into  three  stages.  The  first,  which  extended  to  1890, 
was  that  of  technical  and  economic  experiment;  the  second, 
which  ended  with  1900,  was  the  period  during  which  local 
works  were  erected  and  electric  motors  were  introduced  into 
minor  industries;  and  the  third  has  been  characterised  by 
the  expansion  of  overland  central  stations  so  that  lighting 
and  electric  power  are  becoming  general  in  industries  and 
agriculture.  In  addition  to  the  participation  of  local  autho- 
lities,  provinces,  and  States  in  the  supply  of  electricity  from 
overland  stations,  chiefly  for  the  pu!"pose  of  supervision,  the 
co-determination  of  conditions  of  supply  and  the  adoption  of 
guiding  principles  for  dealing  with  distant  districts,  the  States 
of  Prussia,  Bavaria,  and  Baden  have  included  within  the 
scoix;  of  their  activity  the  utilisation  of  water  powers,  the 
erection  of  main  transmission  lines,  and  the  operation  of  these 
works.  As  to  the  further  intervention  of  the  State,  the 
author  considers  that  this  is  necessary  so  as  to  secure  way- 
leaves  in  order  to  be  able  to  install  networks  at  compara- 
tively low  cost  by  overriding  the  arbitrary  demands  of  indi- 
viduals, and  also  for  the  establishment  on  a  grand  scale  of 
generating  stations  directly  on  the  site  of  the  production  of 
coal,  and  the  location  of  water  powers  and  peat  moors,  and 
the  interconnection  of  these  stations  on  a  uniform  plan  by 
the  erection  of  a  high-tension  network  over  the  whole  of  the 
empire.  This,  then,  is  the  principle  of  the  scheme,  which 
naturally  raises  various  questions  in  connection  with  the 
extent  of  the  present  and  the  pi-ospective  supply  of  electricity. 

The  total  capacity  of  the  generating  stations  engaged  on 
furnishing  electrical  energy  to  the  public  is  stated  to  have 
amounted  to  2.000.000  k\v.  in  1913,  and  that  of  the  private 
and  individual  instaflations  with  their  own  generating  plant 
was  8,000,000  kw.,  whilst  the  total  consumption  for  lighting 
and  power  purposes  throughout  Germany  is  estimated  to  have 
been  30,000.000.000  kw. -hours,  to  which  has  to  be  added  a 
further  10.0iX).000,000  Kw.-hours  used  for  railway  purposes. 
Although  these  figures  are  enormous,  it  is  calculated  that 
thev  would  be  doubled  in  the  course  of  ten  years,  and  that 
one-half  of  the  quantity  then  consumed — 40,000,000,000  kw.- 
liours— would  be  able "  to  be  delivered  by  the  generating 
stations  which  serve  the  general  public.  M  present  the  area 
supplied  by  the  latter  has  a  population  of  45,000.000  persons. 
and  it  would  be  possible  to  include  the  remainder  of  the 
empire  by  the  enactment  of  an  expropriation  or  wayleaves 
law.  As,  however,  the  prospects  of  pas.sing  such  a  law  are 
deemed  to  be  infinite.simal,  the  author  discusses  the  question 
of  the  imposition  of  a  tax  on  the  consumption  of  electricity, 
as  has  been  suggested  for  the  period  after  the  war  is  over. 
Such  a  proposal  is  considered  to  have  opposed  to  it  still 
greater  objections  than  were  raised  against  the  similar  plan 
which  was  abandoned  in  1908  in  favour  of  a  tax  on  illumi- 
nating appliances,  which  has  hitherto  yielded  one-third  less 
than  was  expected  by  the  Government,  as  a  high  tax  when 
peace  again  prevails  would  be  fatal  to  industries.  It  would 
hamper  the  export  trade  and  increase  the  cost  of  supply  in 
the  inland  market,  especially  as  the  industrial  products  to  a 
preponderating  ext<>nt  are  not  for  direct  consumption,  but 
serve  for  the  manufacture  of  other  articles. 

The  question  of  the  State  expropriation  of  the  undertakings 
which  supply  general  con.sumers  is  argued  to  be  a  much  less, 
satisfactorj'  proposal  for  the  nation  than  that  of  the  adoption 
of  a  general  scheme'  of  development  of  huge  stations  with  a 
vast  network  of  feeders  to  transformer  stations  in  different 
parts  of  the  country.  As  to  the  financial  effects  of  the  former, 
the  author  states  that  the  gross  sunilus  realised  by  all  elec- 
tricity works  in  Germany  in  1913  was,  approximately, 
f ll.'250.f«lO.  and  after  providing  for  depreciation  at  the  rate 
Mf  33  |vr  cent.,  there  remained  net  profits  of  £'7,3.50.000.     If 


this  sum  is  c;ipilaH,so<l  at  b  per  cent.,  the  price  of  purcha.'ie 
to  the  State  would  bo  f  147,000,000,  and  if  the  depreciation 
provision  made  by  the  State  were  reduced  to  '2  per  cent.,  an<l 
the  purchase  price  were  rai.sed  by  means  of  a  4i  per  cent, 
loan,  the  eui-plus  available  to  the  State  for  free  disposal  would, 
be  only  £1,850,000,  Tliis  comparatively  small  sum  woukl 
lepresent  the  whole  proceeds  of  the  monopoly,  which  would, 
however,  by  no  means  counterbalance  the  disadvantages  of 
the  monopoly.  Under  these  circumstances,  the  author  con- 
tends that  the  duty  of  the  State  should  lie  rather  in  the 
exercise  of  a  regulating  and  promoting  influence  upon  the 
supply  of  electricity  than  to  paralyse  capital  and  labour 
through  the  institution  of  a  monopoly,  and  in  the  former  in- 
stance a  prominent  opportunity  is  afforded  for  also  securing 
a  considerable  revenue  to  the  State. 

The  definite  proposal  made  in  this  connection,  ae  previously 
mentioned,  is  that  it  would  be  advantageous  for  the  State  to 
erect  and  work  huge  generating  stations  at  coal  mines, 
at  suitable  water  powers,  and  adjoining  extensive  deposit^; 
nf  peat  on  the  moors,  the  stations  to  be  interconnecte<l 
with  each  other  by  means  of  high-tension  mains,  from 
which  electrical  energy  would  bo  transmitted  to  8pecifie<l 
transformer  stations  of  large  dimensions.  This  idea  is  essen- 
tially a  development  of  the  pit  bank  practice  of  one  or  two 
stations  of  the  Westphalian  Electricity  Works  in  the  district 
of  Dortmund ,  of  the  present  utilisation  of  certain  lignite 
deposits  at  Bitterfeld,  and  of  the  contemplated  extensive  use 
of  other  lignite  mines  in  that  district  indirectly  for  electro- 
chemical industries;  and  of  the  existing  use  of  certain  peat 
irioors  in  East  Priesland.  But,  naturally,  the  inclusion  of 
large  transformer  stations  carries  the  scheme  much  further. 
It  is  suggested,  for  instance,  that  the  limits  of  the  State 
action  should  be  fixed  at  the  transfoi-mer  stations,  and  the 
distribution  then  undertaken  by  the  present  owners  of  elec- 
tricity supply  works.  In  other  words,  the  State  would  become 
a  supplier  in  bulk.  It  is  assumed  that  by  the  establishment 
of  the  generating  stations  at  the  .source  of  power,  and  the 
installation  of  huge  units,  it  would  be  possible  for  the  State 
to  deliver  so  cheaply  that  it  would  be  of  advantage  to  most 
of  the  existing  works  to  procure  a  supply  by  means  of  the 
State  transmission  lines,  whilst,  conversely,  the  latter  works 
would  be  under  the  obligation  to  afford  a  supply  to  the  State 
in  so  far  as  the  technical  conditions  would  permit  and  the 
prices  were  equal  to  those  of  the  State.  It  is  calculated  that 
an  initial  expenditure  of  £20.00(T,000  on  the  works  and  lines, 
and  an  estimated  sale  of  6,000.000.000  kw. -hours  per  annum, 
would  yield  a  net  surplus  of  £3.000,000  per  annum,  or  twice 
as  much  as  would  be  derived  from  a  tax  on  the  consumption 
of  electricity  under  present  conditions,  and  still  more  than 
would  be  obtained  from  a  State  monopoly  of  the  supply  works 
with  over  seven  times  the  amount  of  capital  investment; 
whilst  a  further  extension  of  the  stations  and  a  turnover 
increased  to  1'2,000.000,000  kw. -hours  would  raise  the  net 
revenue  to  £4. .500.000,  even  if  the  bulk  price  were  reduced. 
The  approval  given  to  the  general  idea  by  Dr.  Emil  Rathenau. 
as  already  referred  to,  was  accompanied  by  the  .statement 
that  the  suggested  Imperial  Electricity  Union  would  receive 
nil  the  revenue,  and,  after  indemnifying  the  individual 
Federal  States  for  the  expenditure  incurred  by  them  in  as.so- 
ciating  themselves  with  the  scheme,  and  .securing  to  thorn  a 
dinre  in  the  profits,  the  balance  remaining  would  devolve 
upon  the  Imperial  Treasury  for  the  general  benefit  of  the 
country. 


DOMESTIC     ELECTRIC     HEATING. 


Lectubing  at  University  College.  London,  on  Friday  last. 
Prof.  A.  H.  Barker  dealt  with  the  application  of  electrical 
heating  methods  to  domestic  requirements.  He  regarded 
electric  heating  as  the  system  of  the  future  par  excellence,  in 
spite  of  the  obstacles  which  at  present  hindered  its  develop- 
ment— chief  of  which  was  its  high  cost,  in  comparison  with 
older  methods.  The  requirements  to  be  met  in  connection 
with  domestic  heating  were  extremely  complex;  the  reading 
of  a  thermometer  was  utterly  misleading,  and  there  was  a 
great  divergence  between  the  real  problem  and  conventional 
ideas  on  the  subject. 

The  orthodox  view  was  that  the  thermometer  indicated  the 
"temperature  of  the  room,"  as  if  the  room  were  full  of 
Uquid ;  but  it  really  indicated  only  its  own  temperature,  the 
resultant  of  radiation  and  convection. 

It  was  usual  to  assume  that  heat  was  conducted  out  through 
the  wall  at  a  rate  proportional  to  the  difference  between  the 
internal  and  external  temperatures,  and  to  the  area  of  the 
walls;  the  ventilation  requirements  were  based  on  the  sup- 
posed permissible  limits  of  the  COo  content  of  the  air,  and  it 
was  taKen  that  the  incoming  air  must  be  heated  up  to  60  deg. 
F.,  whilst  the  external  temperature  was  30  deg.  P.  Tliese 
considerations  led  to  the  conclusion  that  to  provide  for  main- 
taining the  room  temperature  and  for  heating  the  necessary 
volume  of  fresh  air  an  allowance  of  about  twice  as  many 
B.TH.u.  per  hour  an  the  volume  of  the  room  in  cubic  feet  was 
necessaiy.  An  ordinary  hot-water  radiator  at  a  temperature 
of  160  deg.  gave  off  about  140  heat  units  per  square  foot  per 
hour.  These  data  were  the  basis  of  the  heating  engineer's 
calculations,  and  on  these  lines,  taking  a  concrete  example,  it 
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was  estimated  that  about  one  watt  per  cubic  foot  should 
fiuffice  to  heat  a  certain  apartment;  but  in  practice  it  was 
found  that  two  watts  were  required,  and  it  was  necebsan'  to 
discover  the  fallacy. 

Taking  the  walls"  to  be  at  30  deg.  F.  to  commence  with,  on 
a  still  day,  on  starting  the  radiators  the  internal  surface  of 
the  wall  would  rise  in  temperature  and  a  temi>erature  gradient 
would  be  established  in  the  wall,  which  would  ultimately 
acquire  a  mean  temperature  about  half-wav  between  the 
inside  and  outside  t<Mnperature>s;  an  immense  amount  of  heat 
woiild  be  absorbed  by  the  walls  in  attaining  this  state,  and, 
in  fact.  )f  no  heat  were  lost  from  the  outside,  it  would  take 
about  19  hours  to  warm  the  walls  alone,  with  all  the  radiators 
full  on,  in  the  case  under  consideration. 

It  would  clearly  be  out  of  the  question  to  carrv  this  out 
with  electric  heaters;  their  function  should  be  to  heat  httle- 
us«3  rooms  occasionally  for  a  few  hours,  without  attempting 
to  heat  up  the  walls.  The  question,  then,  arose:  What  were 
the  conditions  which  constituted  comfort?  The  human  body 
was  constantly  parting  with  heat  by  radiation,  convection, 
and  evaporation,  and  in  order  that  a  man  might  not  "feel 
cold,"  an  excessive  demand  must  not  be  made  upon  his  body 
for  heat;  the  chief  function  of  the  electrical  heater  was  to 
reduce  the  call  upon  the  body  below  the  limit  at  which  dis- 
comfort was  felt,  and  for  this  purpose  the  luminous  radiator 
was  the  appropriate  means. 

It  was  necessary  to  produce  a  feeling  of  warmth  without 
a  feeling  of  oppression ;  the  purity  of  the  air  had  little  to  do 
with  this,  in  spite  of  the  popular  notions.  A  person  had  been 
experimentally  enclosed  in  a  cabinet  until  the  atmosphere 
within  it  became  foul  and  gave  him  a  feeling  of  oppression 
and  discomfort;  he  was  then  allowed  to  breathe  the  outer 
air  through  a  tube,  but  felt  no  better.  When,  however,  he 
was  taken  out  of  the  cabinet  and  allowed  to  breathe  the  foul 
air  within  the  cabinet  by  means  of  a  tube,  he  felt  fresh  and 
comfortable.  Evidently  the. cause  of  the  oppression  must  be 
sought  elsewhere  than  in  the  impuritv  of  the  air.  It  was,  in 
fact,  possible  to  warm  a  room  and  fill  it  with  fresh  pure  air, 
and  yet  to  experience  great  dLscomfort  when  occupying  it! 
Hence  it  was  important  to  discover  the  true  condition.s  which 
gave  rise  to  comfort  and  discomfort;  and  it  was  because 
electrical  heating  could  be  made  to  respond  to  anv  desired 
<x)nditions  that  it  was  so  valuable.  The  oppression  due  to 
heat  was  the  worst  factor— though  one  might  at  the  same 
time  feel  cold. 

Extended  investigations  had  been  carried  out  at  University 
College  on  the  subject.  It  was  neceseai-y  to  take  info  accoun't 
the  true  temperature  of  the  air  apart  from  the  effect  of  radia- 
tion, which  IS  totally  independent  of  thfe  former,  and  the  - 
lecturer  had  devised  special  thermometers  for  ascertaining 
these  quantities,  with  the  result  that  he  claimed  to  have 
proved  that  "  stuffiness"  was  due  largely  to  the  fact  that  the 
air  teniperature  was  too  high  and  the  raiiiant  temperature  too 
low.  The  open  fire  was  verj'  popular,  having  a  high  radiant 
temperature  without  heating  the  air  excessively,  whilst  it 
also  drew  in  fresh  cool  air.  which  at  the  same  time  was  at  a 
lower  absolute  humidity.  The  intermixture  of  the  streams  of 
cool  air  entering  through  crevices,  etc.,  with  the  warmer  air 
in  the  room  produced  a  "  streakiness "  which  made  it  feel 
tresh;  this  could  be  artificially  imitated  without  admitting 
fresh  air.  One  feature  of  the  open  fire  was  that  the  tempera"- 
ture  was- not  uniform  all  over  the  room— an  advantage,  not  a 
defect.  To  warm  the  incoming  air  as  it  entered  a  room  was 
an  utterly  mistaken  plan;  the  coldness  and  dn'ness  of  the 
Ire.sh  air  were   essential  qualities. 

The  necessarv'  radiant  heat  must  be  supplied  in  the  proper 
quantity  and  direction.  Some  would  be  reflected  from  the 
walls,  some  ab.sorbed  in  the  walls  and  bv  the  air  some 
)adi,ated  through  the  windows;  much  of  it  was,  therefore 
quickly  lost,  and  the  radiat<irs  should  be  constructwl  so  as  to 
direct  the  radiant  energy  upon  the  persons  in  the  room, 
r-.i  '"?"/"  •  "  """  *'""-  "Utlw  bad  investigated  complaints 
of  the  defective  ventilation  at  the  House  of  Commons,  and 
lound  that  immense  volumes  of  fresh  air  were  poured  into 
It,  yet  the  atmosphere  produced  lassitude;  this  feeling  was 
found  to  be  due  to  the  feet  of  the  members  being  cooled  more 
than  their  heads,  which  was  preciselv  the  wrong  effect  to 
tK-  aimed  at.  In  the  open  air  the  contrary  was  the  case 
iience  they  must  make  sure  that  a  goo<]  proportion  of  radiant 
energy  «ouId  be  projecte<l  downwards  in  a  ixx)m.  Electric 
carpets  were  adiniraiile  heaters. 

On  the  invitation  of  the  General  Electric  Co.,  Lt<l  he  had 
carried  out  an  extende<l  series  of  experiments  on  their  electric 
radiators,  and  had  <levised  ineOiods  of  separately  testing  the 
radiation  and  convection  from  them ;  by  means  of  a  theriiiopiie 
am  a  device  for  holding  the  radiator  in  various  positions  he 
had  obtained  pol.ir  curves  sliowing  the  di.stribution  of  the 
rarlintion  hi  all  directions.  All  electrical  radiators  had  an 
efficiency  of  100  per  cent.  ,n  converting  electrical  into  heat 
energy;  but  the  propf)rtion  of  radiant  to  t<.tal  energy  varied 
^vli  ro  1  "'"«l'-'";«'<";/'f  the  anpar.al,is.  Tlie  best  he  h.id  found 
h.  fV^'"■^^T•*•  "r*!"''  •''«"/l^t'^'""ned  the  pm,>ortion  of 
the  total  radiation  which  was  directed  on  a  zone  4  ft  hich 
and  .,  ft.  from  the  radiator,  this  being  tiie  part  that  would  fall 
iition  a  person  silting  in  n  chair  at  fliat  radius.  In  the  course  ' 
of  his  expenmenl«   he   had  ascertained    that   a  pereon   could 

l7:VTt''^tlt  '^'"  ?'  "."I""-:",''  ••  "'  •'"■'■  "•  "  t^'nix^'-alnre  of 

«f«-  I'-,  'f  the  radiant  heat  falling  upon  him  from  one  side 

was  at  least  2  5  watts  per  sq.  ft.  of  noniial  surface      When  the 

air  trinperatiire  wn.s  below  48  deg.  F.,  be  could  not  fwl  worm 


no  matter  what  the  radiation  from  one  side  onlv,  but  if  radiant 
heat  were  supplied  from  both  sides,  a  flow  of  1.7  watts  per 
sq.  ft.  on  each  side  enabled  him  to  feel  comfortable  in  air  at 
a  temperature  of  40  deg.  F. 

A  hot  coal  fire  in  a  cold  room  might  scorch  one  without 
removing  the  feeling  of  chill,  and  the  manufacturers  of  elec- 
tric radiators  should  avoid  the  mistake  of  providing  too  intense 
a  radiation. 


CORRESPONDENCE. 


Letters  received  by  m  after  5  P.M.  on  Tuesday  cannot  appear  until 
the  following  week.  Cm-respondents  shmild  forward  t/ieir  commum- 
cattons  at  the  earliest  possible  moment.  No  letter  can  he  published 
unless  we  have  the  uniter's  name  and  address  in  our  possession. 


The  Consular  Service  Again. 

I  am  sure  that  most  of  your  readers  will  agree  with  the 
''«,maj-ts  on  the  Consular  Service  in  your  issue  of  September 
lOth.  The  whole  question  of  the  part  to  be  played  by  the 
Government  m  promoting  British  trade  should  be  considered 
now  by  those  most  interested,  viz.,  the  manufacturers  them- 
selves. Now  is  the  time  for  manufacturers  to  put  construc- 
tive proposals  before  the  departments  concerned— the  Board 
of  Trade  and  the  Foreign  Office.  As  you  point  out.  Consuls 
cannot  be  expecte<l  to  do  what  manufacturers  themselves 
ought  to  do.  Our  big  manufacturers  have  their  own  channels 
for  obtaining  reliable  infonnation  as  to  opportunities  for  trade 
and  as  regards  the  supply  of  this,  the  services  of  the  official 
trade  scout  will,  to  a  large  extent,  only  be  in  demand  by  the 
smaller  fimis.  It  will,  therefore,  be  in  the  direction  of  giving 
official  support  to  representations  to  foreign  Governments  in 
connection  with  public  works,  tariff  difficulties,  and  the  like, 
that  the  British  official  can  render  most  useful  assistance.  He 
sliould,  of  course,  also  report  on  such  opportunities  for 
British   trade  as  come  under  his  notice. 

The  United  States  Government,  whose  reports  you  rightly 
commend,  has  lately  made  a  new  departure  in  regard  to  it's 
efforts  to  foment  foreign  trade  by  appointing  a  number  of 
commercial  attaches,  who  are  in  no  way  controlled  bv  the 
State  Department,  which  corresiwnds  to 'our  Foreign  Office 
but  are  under  the  direction  of  the  Department  of  Commerce' 
which  corresponds  to  our  Board  of  Ti-ade.  In  other  words! 
the  American  Goverament  has  applie*  to  foreign  countries 
our  practice  as  regards  the  self-governing  Dominions,  where 
tlie  Trade  Commissioners  ai'e  apjxjinted  by  the  Board  of 
Trade.  The  American  Government  has,  apparently,  recog- 
nised that  its  representation  in  commercial  matters' needed 
strengthening,  not  only  as  regards  the  number  of  its  repre- 
sentatives, but  also  that  the  official  whose  duty  it  is  to  stiulv 
trade  matters  should  not  have  his  attention  diverted  bv  the 
hundred-.'ind-one  things  a  Consul  has  to  do.  The  British 
Commercial  Attaches  appointed  by  the  Foreign  Office  at  pre- 
sent are  eight  in  number,  confining  their  attention  to  the 
principal  European  countries.  China,  and  Japan.  Outside  of 
our  Consuls,  we  have  no  officers  expressly  cliarged  with  the 
duty  of  investigating  trade  matters  in  the  United  Statue  or  in 
the  growing  markets  of  Latin  America,  where  such  an 
immen.se  amount  of  British  capital  is  invAsted,  and  where 
our  imiwrts  represent  a  vast  sum.  It  certainly  .seems  some- 
what of  an  anomaly  that  while  Commissioners'  of  the  Board 
of  Trade  have  been  appointed  to  the  self-governing  Dominions 
where  racial  .sentiment  and  tariff  preferences  all  favour  the 
British  manufacturer,  the  presumably  less  effective  represen- 
tation by  Consuls  has  been  considered  sufficient  in  important 
foreign  markets,  where  the  Briti.sh  manufacturer  has  neither 
the  tariff  preference  nor  the  .sentiment  mentioned  to  assist 
him.  If  Mr.  E.  W.  Steven.son.  of  Brooklyn,  who  writes  in 
your  i.ssue  of  September  10th.  will  con.sult  official  figures,  he 
will  ,s(v  that  instead  of  our  Cohmies  taking,  as  he  supposes. 
about  7.5  per  cent,  of  our  foreign  exports,  thev  took  about  37 
I>er  cent,  of  the.se.  in  191.3.\  In  other  words,  n'eariv  two-thir<ls 
of  our  export  trade  is  outside  the  Empire.  Now.  while  we 
are  all  anxious  to  see  increased  trade  within  the  Empire,  we 
cannot  afford  to  neglect  that  with  foreign  countries  and  )H«t 
in  pmiiortion  as  this  latter  is  tlie  more  difficult  t<i  hold,  so 
It  ought  to  be  supporfj\l  and  fomented  bv  the  Foreign  Office 
.■in<l  the  Board  of  Trade  if.  as  I  believe,  official  efforts  to  pro- 
iMotr  trade  are  of  real  use  to  manufacturers. 
.  T  hope  the  Chambers  of  Commerce  and  such  like  boilies 
will  get  busy  and  press  the  matter  of  reform  in  trade  repre- 
sentation on  the  Government  wilbout  wailing  for  the  end 
fif  the  war. 

Viator. 

Melbnurne,  November  ].s7.  lOlV 


-More  News  from   Kuhlchcn. 

It  ha.s  occurred  to  us  that  a  ^llorl  report  of  the  lot  of  engi- 
neers interned  here  at  Uuhlebcn  will  be  inteitxstinc  and  accept- 
able to  our  colleagues  at  home.  We  have,  therefore,  pleasure 
in  addieiwing  ybu  the  following  iiot<\s  relative  to  the  activities 
of  engineers  lieic,  and  to  the  conditions  under  wliich  their 
labours  arc  being  carried  on. 

As  may  well  Im5  imaKined.  there  are  a  large  number  of 
engineers  in  the  camp,  and  all   branches  of  engineering  are 
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represented.  The  majority  were  either  employed  in  Germany 
prior  to  August  4th,  1914,  or  were  engineers  on  ships  which 
were  moored  in  German  ports  on  that  date;  the  remainder 
were  either  detained  in  Germany  when  travelling  through 
home  from  other  countries  (chiedy  those  of  the  Near  East), 
or  were  on  holiday  here  when  war  was  declared. 

During  the  first  few  months  of  our  internment,  the  engi- 
neers were  completely  inactive.  The  mental  depression 
incidental  to  exile,  the  inconveniences  incidental  to  intern- 
n.ent,  and  the  vain,  but  importunate,  hope  that  liberty  was 
nigh,  prevented  utterly  all  serious  work  and  study.  Gradually, 
liowever,  it  was  realised  that  a  long  internment  was  inevit- 
able, and  so.  with  traditional  national  adaptability,  we  set 
to  work.  A  movement  was  sot  afoot  to  ascertain  tlie  number 
and  ne<Mls  of  engineers  in  the  camp.  It  was  found  that 
besides  the  large  number  of  marine  engineex-s,  who  had 
already  formed  an  excellent  local  branch  of  the  M.E.A.,  there 
were  about  60  other  engineers.  To  enable  the  latter  to  get 
an  opptirtunity  of  interchanging  ideas,  an  engineering  society, 
calletl  "  The  Technical  Circle,"  was  formed.  A  chairman, 
secretai7,  and  committee  were  appointed,  and  weekly  meet- 
ings were  arranged,  the  general  procedure  at  the  meetings 
being  similai-  to  that  adopted  by  our  Engineering  Institutions 
at  home. 

The  first  meeting  of  "The  Technical  Circle"  was  held  on 
August  5th,  1915.  [Some  particulars  of  the  proceedings  of 
this  Circle  appeared  in  a.  letter  from  another  correspondent 
published  in  the  Electrical  Review  for  November  19th,  p. 
657.— Eds.  E.R.] 

In  addition  to  these  activities,  practically  every  engineei' 
here  is  taking  advantage  of  the  opportunity  of  learning 
European  languages.  Ruhleben  Camp,  although  officially  an 
English  camp,  is  really  very  cosmopolitan.  Several  men  may 
be  found  here  who  have  lived  m.iny  years  in  any  European 
country  that  one  chooses  to  think  of.  and  the  majority  of 
these  willingly  give  instruction  in  languages  in  which  they 
are  proficient.  As  a  large  number  of  these  men  are  engineers. 
the  value  to  us  of  instruction  from  them  is  obvious.  Our 
studies,  however,  are  by  no  means  limited  to  languages. 

A  valuable  feature  of  technical  intercourse  here  is  the  fact 
that  we  have  amongst  our  circle  members,  men  who,  as 
already  indicated,  are  acquainted  with  the  engineering  condi- 
tions in  all  parts  of  the  world.  The  importance  of  that  cannot 
be  exaggerated,  as  it  offers  a  source  of  reliable  information 
as  to  the  engineering  possibilities  of  existing  and  future 
markets;  an  engineer  destined  for  the  development  of  future 
foreign  markets,  in  fact,  can  do  much  here  to  extend  his 
knowledge.  Incidentally,  the  number  of  engineers  interne<l 
here  and  the  diversity  of  their  activities  is  proof  of  the 
ubiouity  of  the  British  engineer. 

These  few  notes  will,  we  hope,  be  of  interest  to  our  col- 
leagues at  home.  When  considering  our  aforementioned 
activities,  the  disadvantageous  conditions  under  which  we 
labour  should  be  borne  in  mind.  The  prolonged  internment 
and  the  continuous  isolation  from  all  external  society  have 
prove<l  a  serious  handicap.  A  great  disability  is  gradually 
being  removed  by  the  in.nuguration  of  a  .scientific  and  literary 
reference  library,  for  \\liich  we  i:eceive  from  time  to  time 
generous  gifts  from  individuals  and  .societies  at  home.  Finally. 
we  have  had  to  contend  all  along  with  the  galling  thought  nf 
not  being  able  to  do  anything  for  the  Alothprland  in  the  hour 
of  need.     This  is  the  inost  distressing  feature  of  our  captivity. 

We  gladly  take   this  opportunitv  of  wi.shing  our  colleacues 
at  home  as  hapny  a  Chri.stma5  nn<]  as  prosperous  a  New  Year 
as  the  gravity  of  the  times  will  allow. 
Wm.  Eric  Swale, 

Hon.  Sec.  to  the  Coinmiffce  of 

"The  Technical  Circle." 

Ruhleben,  Berlin,  December  ith.  1915. 


Decimal  Coinage  and  the  Metric  System. 

Your  vei-y  interesting  articles  on  the  decimal  system  suggest 
the  question,  why  has  the  metric  system  not  made  more  pro- 
gress? Probably  one  reason  is  that  schoolmasters  have  beoi 
in  the  habit  of  getting  pupils  to  do  puzzling  problems  in  thi- 
conversion  of  the  metric  system  to  the  British  and  vice 
versa,  and  the  pupils  have  got  the  idea  that  if  the  metric 
system  were  introduced  it  would  be  necessary  to  spend  their 
time  in  converting  kilograms  tcr  pounds  and  metres  to  feet 
and  inches,  .^fter  such  a  course  of  instruction,  most  pupils 
leave  school  with  an  aversion  to  the  decimal  system  which 
no  argument  can  shake. 

The  following  examination  paper,  with  answers,  may  serve 
to  show  how  an  intelligent  pupil  might  be  permitted  to 
answer  the  examiner's  posers.  If  answers  like  these  procured 
the  passing  of  the  examination,  we  might  expect  the  metric 
system  to  make  rapid  progress  in  the  near  future  :  — 

Question  1. — .\  lady  desires  to  buy  a  yard  and  a-half  of 
tape.  What  will  she  ask  for  in  the  metric  system,  given  one 
yard  equal  .9144  m.? 

Answer. — She  would  ask  for  a  metre  and  a-half. 

Question  2. — A  surveyor  measures  a  piece. of  land  and  finds 
that  it  contains  4  acres  2  roods  10  perches.  How  will  he 
express  it  in  the  metric  system? 

Answer.— He  would  measure  it  in  the  metric  system,  and 
eo  would  not  require  conversion.  Where  it  was  necessary 
to  do  conversions  like  this  the  work  would  be  carried  out  by 
tables. 


Question  3.— A  loaf  of  bread  weighs  4  lb.  4  oz.  3  dr.  What 
will  be  its  weight  in  the  metric  system,  given  1  oz.  equal 
28.34954  grams? 

Answer.— The  loaf  will  weigh  about  2  kilograms. 

Question  4.— A  man  desires  a  gill  of  lemonade.  What  would 
he  ask  for  in  the  metric  .system,  given  that  one  pint  equals 
.02005  cubic  foot  and  one  cubic  inch  equals  .000010.38  cubic 
metres? 

Answer.— He  would  ask  for  a  glass  of  lemonade,  and  if 
that  did  not  satisfy  him  he  would  have  another. 


Tynemouth  Electricity  Works, 
December  6th,  1915. 


C.   Tiirnhull. 


I  have  read  with  interest  S(jme  of  your  articles  on  the 
metric  .system  and  on  decimal  coinage.  1  hough  a  Frenchman. 
1  have  had  a  good  deal  to  do  with  the  English  systems,  because 
1  have  been  connected  for  quite  a  long  tune  with  English  and 
American  firms.  I  remember  I  had  to  check  several  estimates 
where  a  certain  amount  of  metres  of  cable  was  quoted  at  so 
much  £  s.  d.  per  mile.  It  was  no  joke,  and  1  have  often 
thought  that  it  would  not  be  impossible  for  the  English  (Jov- 
ernment  to  adopt,  at  least,  the  decimal  coinage.  In  fact,  so 
far  as  pounds  sterling  and  shillings,  and  down  to  the  six- 
pence coin  are  concernetl,  the  present  system  is  almost 
decimal;  after  the  sixpence  coin  it  is  not. 

Let  us  assume,  now,  that  the  Government  should  decide  to 
do  away  with  the  copper  coins  and  to  replace  them  by  nickel 
coins;  it  would  be  possible  to  divide  the  shilling  into  100 
cents  and  to  adopt  nickel  coins  of,  say,  25,  10,  and  5  cents, 
similar  t-o  those  used  in  Belgium  and  to  those  which  will  be 
used  in  France  after  the  war. 

The  following  table  shows  the  corresponding  values  of  cents 
and  pence,  the  pence  being  expressed  in  decimal  values  :  — 

Cents.  Pence.      Cents.  Pence.      Cents.  Pence.        Cents.  Pence. 

5       .6    30     3.6    55      6.6    80       9.6 

10      1.2    35      4.2    60      7.2    H5      10.2 

15      1.8    40      4.8    65      7.8    90      10.8 

20      2.4    45      5.4    70      8.4    95      11.4 

25      3       50      6       75      9       100      12 

Let  us  suppose  that  the  English  Government  made  com- 
pulsoi-y  the  quoting  of  all  merchandise  in  shillmgs  and  cents 
instead  of  £  s.  d.  For  the  period  of  transition  during  which 
the  copper  jx'nnies  and  halfpennies  would  be  collected  away, 
it  would  perhaps  bo  necessary  to  mark  on  labels  both  quota- 
tions, say,  for  instance,  44.95s.   =  d£2  4s.  11. 4d. 

On  the  table  it  can  be  seen  that  the  decimals  of  the  pennies 
corresponding  to  5.  10,  15,  etc.,  cents  are  always  .6,  .2,  .8,  .4. 
In  order  to  make  the  exact  change,  it  would  be  nectesary  to 
make  two  small  copper  coins,  one  of  .1  of  a  penny  and  the 
other  of  .3  of  a  penny,  which,  by  the  way,  could  be  marked 
as  2.5  cents,  because  with  the  halfpenny  being  equal  to  .5 
of  a  penny,  all  the  decimals  of  a  penny  shown  on  the  table 
can  be  made:  .2  =  2  coins  of  .Id.;  .4  =  1  coin  of  .3d.  +  T 
coin  of  .Id.,  or  1  halfpenny — 1  coin  of  .Id.;  .6  =  2  coins  of 
.3d.;  .8  =  1  halfpenny  -I-  1  coin  of  .3d.;  other  combinations 
are  also  possible. 

When  all  the  copper  pennies  were  withdrawn  from  cir- 
culation, it  would  also  be  possible  to  withdraw  the  .Id. 
coin,  which  is  necessary  only  for  the  period  of  transition; 
but  the  .3d.,  or  2.5  cents,  could  be  kept  as  useful  to  quote 
merchandise  or  small  value,  for  instance,  an  article  sold  at, 
say.  .175  cent  the  lb.     (*See  note.) 

I  advocate  the  above  decimalising  of  the  money  because 
Enghsh  money  is  used  only  in  England,  and  does  not  circu- 
late in  other  countries;  but  I  would  never  suggest  to  deci- 
malise the  English  system  of  weights  and  measures,  because 
the  metric  system  is  the  only  one  which  is  easy,  logical,  and 
of  almost  universal  use,  and  its  adoption  would  help  the 
EnglLsh  people  and  foreigners  to  understand  each  other  better 
on  all  English  exportation  business.    , 

•  Note. — The  making  of  .Id.  and  .3d.  coins  is  necessary  if 
the  change  nuist  be  exact.  In  order  to  avoid  this  double 
creation,  another  .solution   could   be  considered. 

It  could  be  decided  that  the  farthing  should  be  equal  to 
.2d.,  instead  of  .2.5d.,  as  at  present;  it  can  be  seen  from  the 
tiible  that  it  will  then  be  po.s.sible'  to  exchange  any  amount 
(if  cents  for  copper  pence,  halflXMice,  and  farthings  without 
making  new  copper  coins. 

This,  of  course,  would  be  detrimental  to  the  holder  of 
farthings;  but  it  could  also  be  decided  that,  after  the  with- 
drawal of  all  pennies  and  halfnennies.  the  value  of  the 
farthing  should  be  2.3  cents,  whicli  would  be  a  compensation. 

Tlie  inconvenience  of  this  .scheme  would  be  that  the  holders 
of  farthings  would  keep  them  during  the  tran.sition  period 
in  order  to  make  a  profit  afterwards.  That  is  why  it  will  be 
necessary  to  make  .25  cents  new  copper  coins,  to  avoid  the 
rarity  of  small  coins  during  that  period. 

H.  Planchon. 

Prance,  December  ith,  1915. 

[We  are  very  much  indebted  to  our  correspondent  for  his 
interesting  letter,  which  explains  an  ingenious  method  of 
effecting  the  change  from  pence  to  cents  We  refer  to  the 
matter  in  our  leading  columns  to-day.— Eds.  Elec.  Rev.] 
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The  Institution  and  Alien  Enemy  Members. 

Tho  letters  regiirding  the  above  matter  appearing  in  this 
valuable  journal,  by  "Station  Engineer"  and  "Another 
Station  Engineer,"  thould  act  as  a  stimulus  to  those  members 
of  our  Institution  who,  apparently,  do  not  appreciate  the 
situation.  One  has  only  to  refer  to  page  64  of  No.  'iol.  Vol.  54, 
of  the  Jourtuil,  and  surely  the  names  of  tho.=;e  members  em- 
blazoned on  the  roll  of  honour  should  stir  their  hearts  to  some 
action.  The  Journal  is  read,  I  take  it.  by  alien  members,  and 
it  seems  an  insult  to  the  memory  of  those  members  who  have 
given  their  lives  to  be  recorded  in  the  Journal  under  such 
conditions. 

Surely  the  Council  realise  the  facts;  why  have  they  not 
moved  in  the  matter  long  ago?  One  observer  several  military 
members  amongst  eminent  men  whose  names  are  recorded 
on  the  opening  pages  of  the  "list  of  officers  and  members"-, 
cannot  they  do  anything  to-  stu:  the  life-blood  of  the  Council 
to  some  action? 

It  is  unnecos.=!ary  to  quote  the  feeling  of  members  on  active 
service  in  war  ai-eas.  but  they  can  be  realised ;  and  it  is  quite 
time  action  in  some  direction  was  taken.  Cannot  this  ques- 
tion be  thoroughly  ventilated  at  the  next  meeting,  please? 

A.M.I.E.E. 

B.R.P.,  France.         

Finchley  Breakdown. 

In  connection  with  your  report,  in  last  week's  publication, 
of  the  interruption  to  the  electricity  supply  of  the  Finchley 
Council,  I  beg  to  draw  3'our  attention  tw  the  fact  that  your 
statement  of  the  .supply  being  interrupted  "till  8  a.m.  Mon- 
day morning"  is  not  quite  complete. 

The  particular  section  from  which  the  writer  receives  his 
supply  was  still  interrupted  on  the  Wednesday  following,  and 
bo  definite  statement  was  then  obtainable  as  to  when  supply 
would  be  resumed.  As  a  matter  of  fact,  the  supply  was 
resumed  at  9  p.m.  on  the  Wednesday  following  the  breakdown 
of  Sunday,  but,  in  view  of  the  great  inconvenience  caused  to 
consumers,  it  seems  desirable  that  some  official  statement 
should  be  forthcoming  as  to  the  cause  of  breakdown,  with  the 
object  of  avoiding  its  repetition.  The  average  person  is  unSer 
the  impression  that  modern  electi'icity  supply  is  reasonably 
reliable,  assuming  good  design  and  maintenance,  but  this 
does  not  seem  to  obtain  in  the  present  case. 

Consumer. 


I  was  laughed  at  or  jeered  at,  and  many  of  my  friends  dubbed 
me  "  German  mad."     I  am  sorry  to  see  1  was  right. 

During  the  last  ten  years  I  have  travellMl  all  over  the 
]",uropean  Continent.  1  am  well  acquainted,  from  actual 
experience,  with  the  business  methods  and  habits  of  all  of 
the  countries.  Without  exception,  the  general  opinion  in 
those  countries  is  that,  during  the  last  few  years,  the  elec- 
trical industry  in  this  country  and  her  Colonies  has  been  in 
the  hands  of  the  Germans,  or  under  their  influence.  One 
does  not  hear  opinions  voiced  in  such  widely  difl'erent  parts 
or  by  men  of  such  divergent  lines  of  thought  without  being 
deeply  affected,  that  is,  of  course,  if  one  is  pos.sessed  of  any 
love  of  country,  people,  or  profession.  In  the  last  few 
remarks,  dear  Mr.  Editor,  I  disclo.se  to  you  the  reasons  which 
have  impelled  me  to  write  you.  I  sincerely  trust  that  in  a, 
few  years  I  shall  be  able  to  think  I  was  as  wrong  in  my  fears 
on  this  subject  as  I  was  right  as  to  this  pre-sent  war. 

I  thank  you  for  the  patience  with  which  you  have  borne 
with  me.  and  in  future  I  will  devote  my  surplus  energies  on 
this  subject  to  worrying  or,  perhaps,  assisting  the  worthy 
Secretary  of  the  E.G. A. 

If  I  required  any  self-advertisement  I  .should  not  still  sign 
myself 

AnthHumbug. 

Drccmher  Wh.  191.5.  

With  reference  to  the  correspondence  that  has  appeared  in 
your  journal,  I  wish  to  complete  my  previous  letter  by  inform- 
ing you  that  I  have  met  the  writer  of  the  letters  signed  "Anti- 
Humbug,"  and  was  pleased  to  find  that  he  is  a  gentleman 
extremely  well  known  in  the  trade,  and  one  who  has  been  a 
personal  friend  of  mine  for  over  20  years.  During  our  conver- 
sation we- found  that  our  aims  were  identical,  and  I  am  pleased 
to  .say  that  he  entirely  approved  of  the  methods  under  which 
my  Executive  had  acted  with  regard  to  the  matters  under 
discussion.  I  am  also  pleased  to  state  that  he  fully  convinced 
me  of  his  reasons  for  not  at  the  present  moment  disclosing 
his  personality,  and  I  can  only  state  that,  should  he  desire 
to  do  so,  the  whole  of  the  British  portion  of  the  electrical 
industiy  would  agree  that  his  position  is  siich  that  his  opinions 
would  be  worthv  of  their  best  consideration. 


Leonard  G,  Tate,  Secretary, 

Electrical  Contractors'  Association. 


London,  E.G.,  December  ISth,  1915. 


The  A.E.G.  Meeting. 

In  response  to  the  courteous  invitation  of  the  Secretary  of 
the  Electrical  Contractors'  Association,  I  waited  on  .him  at 
his  office.  As  he  is  a  personal  friend  of  long  standing,  I  did 
Dot  find  it  difficult  to  convince  him  of  my  twna-fides  or  the 
point  of  view  from  which  my  remarks  should  be  taken. 

As  there  does  not  now  appear  to  be  any  difference  of 
opinion  as  to  the  main  question  of  dealing  with,  or  buying 
goods  from,  firms  of  questionable  standing  from  the  enemy 
standpoint,  the  whole  matter  resolves  itself  into,  a  very  narrow 
compass. 

The  E.C.A.  offers  to  circularise  its  members,  and  claims 
that  by  the  result  it  would  be  able  to  refute  one  of  my  charges. 
Now  this  is  entirely  unnecessary,  and  would  serve  no  useful 
or  other  purpose.  From  a  list  of  its  membere  I  was  able  to 
see  that  at  least  75  per  cent,  are  well  known  to  me.  Many 
are  old  personal  friends,  and  I  do  not  doubt,  nor  have  I  ever 
doubted,  that  1(X)  per  cent,  of  the  members  would  give  a 
satisfactory  reply  to  such  a  question.  But  for  a  body  of  10 
per  cent,  of  men,  however  high-standing,  to  claim  to  speak 
for  the  whole  of  a  particular  trade  or  industry  is  fatuous 
presumption.  I  have  the  highest  respect  and  regard  for  the 
members  of  the  E.C..^.  as  such,  but  it  does  not  blind  me  to 
the  obvious.  I  repeat  that  there  .arc  as  nearly  as  possible 
5,000  men  or  firms  who  do  electrical  contracting  work  in  the 
United  Kingdom.  Some  may  do  it  as  a  separate  or  entire 
business,  whilst  others  do  it  in  combination  with  another 
business.  But  all  of  these  are  electrical  contractors,  and  until 
the  E.C.A.  can  stop  these  others  from  doing  this  electrical 
work,  they  will  class  themselves  and  be  classed  as  electrical 
cfiiitr.'ictors. 

Tlicre  arc  quite  simple  means  of  tackling  the  matter  in  a 
satisfactory  manner,  such  as  would  at  the  same  time  put  an 
end  tf)  the  scandal  I  have  written  you  on,  and  some  others 
which  I  co\ild  alw>  mention,  and  if,  as  I  hope  and  l>elieve,  the 
10. G. A.  and  tlie  B.E.A.M.A.  will  put  their  heads  together  in 
an  intelligent  and  trustful  way,  they  will  soon  find  the 
fwihilion. 

I  admit  that,  oven  after  the  niean.s  are  found,  the  task  is 
not  an  easy  one.  and  will  need  tact  and  patience,  but  if  the 
general  body  of  the  E.C.A.  possess  these  qualities  to  the 
same  extent  as  their  worthy  Secretary,  I  have  no  fear  of  the 
ultimate  suc/'oss. 

Mr.  Tate  will.  I  holieve.  be  able  to  report  to  bis  Committee 
that  my  exiierience  not  only  lin«  nnl  been  gained  amongst  the 
"cheap  and  naslv  "  type.  but.  slrnnre  to  say.  amongst  the 
goneral  br>dy  of  the  niemberB  of  the  E.C.A. 

Some  of  your  correspondentfl  linve  adopted  (lie  tone  of 
"Mind  your  own  buainess,"  or  "Don't  rry  stinking  fish." 
My  own  view  is  (bat  n  person  who.  Iinving  certnin  knowledge, 
keeps  it  to  himself  Ir  noting  Rolfishly  to  his  ronfri'reB. 

For  some  years  provioua  to  thifl  present  state.  I  had  been 
warning  my  friends  nB  to  what,  in  my  opinion,  was  coming. 


WAR    ITEMS. 


Trading  with  the  Enemy. — A  Reutcr  dispatch  from  Cape 
Town  states  that  the  Trading  with  the  Enemy  Bill,  which 
has  now  t>een  published  there,  imposes  seven  years'  im- 
prisonment, with  or  without  a  fine,  for  offences  committed 
since  the  be.tjinning  of  the  war,  and  provides  for  the  inspec- 
tion of  the  books  of  enemy  firms.  Dividends  accruing  to 
the  enemy  are  to  be  paid  to  the  Treasury,  which  may  apnoint 
a  receiver  to  control  any  business  undertakin.g.  Enemy  pro- 
p«?rty  and  holdin.gs  of  shares  have  to  be  notified  to  the 
authorities. 

A  Reuter  dispatch  from  Melbourne  says  that  a  proclama- 
tion has  been  gazetted  tightening  up  the  provisions  excluding 
enemy  gocnls  from  Australia,  both  by  direct  and  indirect 
importation.     It  is  stated  th,-)!  drastic  action  is  contemplated. 

On  Deceml>er  8th,  in  the  House  of  Commons,  replying 
to  a  question  of  Sir  J.  Lon.sdale,  the  Attomev-General 
said  he  thought  that  the  decision  in  the  Continental  Tyre 
case,  whether  technically  correct  or  not,  left  the  law  in  an 
unsatisfactory  condition.  The  case  was  being  carried  to 
the  Hou.so  of  Lords,  and  a  decision  on  the  matter  there 
would  settle  whether  further  legislation  was  necessary. 

In  the  House  of  Commons,  on  Dcceml)or  10th,  Lord 
Robert  Cecil  intr(xluc«l  the  Tr.ading  with  the  Enemy  (Exten- 
sion) Bill,  which  (.iccording  to  the  "  Financial  Times  ") 
provides  tliat  His  Majostv  may  by  Proclamation  prohibit 
all  ixTsons  resident,  cirrying  on  business,  or  being,  in  tho 
United  Kingdom,  from  trading  with  any  pt-r.sons  or  bodies 
of  persons  residont  or  carrving  on  business  in  enemy  terri- 
lorv,  or  in  territorv  in  the  occup.ilion  of  tho  ononiy,  whorover. 
bv  reason  of  the  enemy  n.uionalitv  or  onemy  associ.ition  of 
such  persons  or  bodies  of  i-H-rsons,  it  appears  to  His  M.ljo.slv 
<'xpodient  so  lo  do,  and  if  any  i>orson  acts  in  conlrnvcntion 
of  any  such  Proclamation,  ho  shall  he  guillv  of  a  misdo- 
moanour,  triable  and  punishable  in  like  manner  as  the  offence 
of  tr.ading  with  the  ononiy.  For  tho  purpo.sos  of  the  .^ct,  n 
pers-on  shall  Ih<  (loomed  tri  have  traded  wilh  a  person  or  bodv 
of  persons  lo  whom  a  Priwlanialion  issued  under  tho  .Art 
applies  if  ho  <Milors  into  any  transaction  or  does  any  act  with, 
lo.  on  Iiohalf  of.  or  for  the  licnofit  of.  such  a  person  or  bo<lv 
of  (x^rsons,  wliicli,  if  ont'orod  into  or  done  wilh,  to,  on  bolvilf 
of.  or  for  the  benefit  of,  an  onemv,  would  bo  trading  with 
I  bo  onrmv. 

Tn  Ibo  House  of  Lords,  on  Otli  ins(.,  Lord  Halslnnv 
inov<><l  Iho'  second  reading  of  tho  Comp.inios  of  F.noniv 
Charnclor  Rill.  This  Bill  provides  Ibat  whore  it  shall  .npp<\nr 
to  Ihe  Allornov-Cioneral  that  .-inv  company  rogistorofl  in  tlw 
Ihiitod  Kingdom  is,  owing  lo  the  char.iclor  of  ils  directors 
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or  of  its  shareholders,  or  to  any  other  cause,  of  a  predomi- 
nantly enemy  character,  he  shall  present  a  petition  prayinjj 
that  such  company  be  declared  of  enemy  character.  His 
lordship  said  that  he  had  introduced  the  Bill  to  chccU  what 
he  believed  to  be  a  gross  abuse  of  the  law,  assuming  the 
decision  of  the  Court  of  Appeal  in  the  Continental  Tyre  case 
to  represent  the  law.  He  had  received  an  ixiraordinary 
number  of  requests  lo  proceed  with  the  Bill7and  undoubtedlv 
I  he  matter  was  one  of  great  nation.il  importance.  The 
Judicial  Committee  of  the  Privy  Council  should  decide 
whether  a  company  was  of  a  piedominantly  enemy  character. 
The  Lord  Chancellor,  in  reply,  referred  to  the  Continental 
Tyre  case  which  had  been  the  subject  of  consideration  for 
upwards  of  twelve  months,  and  no  step  had  been  taken  until 
recently  to  bring  it  l>efore  the  House.  He  agreed  with  Lord 
Halsbury  that  there  was  no  reason  why  he  should  postpone 
any  longer  bringing  forward  a  Bill  to  deal  with  that  decision 
as  it  stood,  but  the  case  would  now  be  brought  before  the 
House  and  every  opportunity  would  be  given  for  the  hearing 
10  be  c.xpcditetl.  It  was  desirable  to  settle  the  law  by  the 
liighest  authority  before  any  attempt  was  made  to  alter  it, 
.ind  in  such  circumstances  it  would  be  impossible  for  the 
Government  to  undertake  to  proceed  with  the  Bill  or  to  give 
it  facilities  in  another  place,  but  he  saw  no  reason  why  it 
should  not  be  read  a  second  time.  Under  the  present  law 
the  collection  of  outstanding  debts  by  these  companies  was 
not  prevented.  Tliey  had  the  protection  of  the  Courts,  and 
could  recover  tJieir  debts,  but  having  recovered  them  they 
could  not  dispose  of  them  to  any  enemy  alien,  so  that  the 
danger  they  had  to  guard  against  was  not  imminent  or 
grave.  The  position  was,  however,  startling  and  undesirable, 
.■ind  he  saw  no  reason  why  it  should  not  be  altered.  Though 
he  had  no  desire  to  oppose  the  second  reading,  and  tfiough 
the  principle  was  one  to  which  general  assent  might  readilv 
be  accorded,  he  feared  that  there  was  little  prospect  of  it 
Ijecoming  law,  and  possibl)',  in  the  circumstances.  Lord 
Halsbury  might  not  desire  to  go  beyond  the  second  reading. 
Lord  Halsbury  wished  the  Bill  to  go  forward  to  Committee, 
and  it  was  read  a  second  time. 

In  the  House  of  Commons  on  Monday,  December  13th, 
Lord  R.  Cecil  moved  the  second  reading  of  the  Trading 
with  the  Enemy  (Extension)  Bill.  Lord  Cecil  said  that 
the  object  of  the  Bill  .was  to  impede,  if  not  to  stop, 
enemy  trading  in  neutral  countries.  As  the  law  now 
stood  it  was  not  an  offence  for  a  British  subject  to  treat 
with  a  German  firm  in  a  neutral  country,  nor  was  it  an 
offence  for  ships  to  carry  his  goods,  or  for  banks  to  mana,'{e 
[lis  business.  In  some  neutral  countries,  particularly  in 
South  America,  German  firms  were  doing  a  good  trade  and 
directly  assisting  the  enem}',  and  even  now,  though  we  had 
swept  the  seas  of  German  ships,  the  money  which  the  Ger- 
mans had  amassed  was  being  used  to  assist  the  belligerent 
purposes  of  the  enemy.  Lord  Cecil  said  that  the  intricacies 
of  modern  trade  were  so  great  that  we  had  to  be  extremely 
careful  lest  a  blow  aimed  at  German  trade  sliould  react  on 
British  trade.  The  French  plan  was  to  say  that  birth  should 
be  the  only  guide  as  to  the  belligerent  character  of  a  person 
or  firm  in  neutral  countries,  but  it  was  doubtful  whether 
that  would  be  effective  in  the- present  case.  A  German  firm 
could  employ  a  neutral  firm  or  person  as  its  agent  in  a 
neutral  country.  There  were  some  districts,  however,  where 
trade  was  so  entirely  in  German  hands  that  to  cut  off  their 
trade  would  be  to  cripple  British  trade  there.  In  the  view 
of  the  Government  the  best  results  would  ensue  if  they 
formed  a  black  list  of  traders  in  neutral  countries  who  were 
substantially  enemy  firms  who  could  be  cut  oft'  from  British 
intercourse  without  interfering  seriously  with  British 
trade.  They  must  bear  in  mind  the  enormous  importance 
of  preserving  British  export.  Under  the  Bill,  which  he  re- 
garded as  one  likely  to  diminish  the  resources  of  the  enemy, 
and  one  which  was  urgently  required,  it  was  provided  for  the 
publication  by  Proclamation  of  the  names  of  firms  with 
which  British  firms  ought  not  to  deal,  and  the  list  would 
l>e  added  to  from  time  to  time  on  the  advice  of  the  people 
in  the  district  and  of  those  who  understood  the  trade  of  this 
country.  After  some  discussion,  the  Bill  was  read  a  second 
time.  The  Solicitor-General  said  that  the  Bill  had  been  so 
framed  that  it  would  applj'  to  firms  in  this  country,  but  he 
was  not  sure  that  that  was  the  best  way  of  dealing  with  this 
important  subject — he  hoped  we  should  find  something  better 
than  that.  This  was  not  the  only  specific  of  the  Government 
for  dealing  with  enemy  firms  in  this  country. 

After  the  War  Problems. — In  the  House  of  Commons,  on 
Monday,  Sir  E.  Cornwall  asked  the  Prime  Minister  whether 
he  would  appoint  two  or  three  committees  of  the  House  to 
consider  and  report  on  the  nroblems  which  would  arise  after 
the  war,  more  especially  aftecting  the  re-instatenient  of  the 
men  who  had  given  up'their  positions  and  prospects  to  enlist, 
trade  within  the  Empire,  and  trade  development  generally 
by  this  country  and  our  Allies.  Mr.  .Asquith,  in  reply,  said 
that  the  Government  were  fully  alive  to  the  great  importance 
of  the  economic,  social,  commercial,  and  financial  problems 
that_  would  arise  after  the  war.  and  he  was  strongly  of 
opinion  that  not  even  our  preoccupation  with  the  immediate 
and  paramount  task  of  ensuring  victory  ought  to  prevent 
us  from  taking  measures  to  ensure  that  these  prol)Ienis 
should  be  carefully  explored  by  skilled  experts  in  ad\ance. 
A  great  deal  of  preparatory  investigation  was  already  taking 
place,  but  much  of  it  was  naturally  unsuited  for  public  dis- 


cussion at  present.  He  doubted  if  the  precise  machinery 
suggested  in  the  au«stion  was  best  suited  for  the  purpose. 
One  of  the  most  important  debates  that,  has  yet  taken 
place  on  after  the  war  problems  was  that  which  was  opened 
m  the  House  of  Lords  on  luesdav  by  Lord  Parker.  The 
-Marquess  of  Crewe  replied  showing  what  the  Government 
views,  were,  and  other  speakers  wer<-  Lord  Haldane,  Lord 
Lansdowm-,  and  Lord  Bryce.  The  sf>eeches  show  that  our 
leaders  and  som<'  of  the  existing  (Icivernment  Departments 
are  fully  alive  lo  the  seriousness  of  lh<>  questions  involved,- 
.;md  that  early  .iclion  is  needed.  We  shall  refer  to  the  matter 
in  our  next  issue. 

linemy  Businesses  in  Russia.— H.M.  Commercial  Attache 
at  Petrograd  (Mr.  H.  Cooke)  has  transmitted  a  list  of  enemy 
companies  or  firms  in  Russia  whicn  are  under  compulsory 
liquidation  in  accordance  with  the  Laws  of  llth/24tli 
January  and  10th/23rd  May,  1915.  The  former  Law  refers, 
in  this  connection,'  to  commercial  undertakings  l)elonging  to 
subjects  of  enemy  countries,  or  partnerships  to  which  enomv 
subjects  belong,  or  branches  of  enemy  companies,  authorised 
to  carry  on  operations  in  Russia.  The  supplementary  Law 
of  10th/23rd  May  e.xcluded  from  the  operation  of  these  enact- 
ments companies,  etc.,  in  which  enemy  subjects  participated 
as  partners,  if  the  latter  left  the  concern  before  Ist/Uth 
.April,  1915.  The  list  of  enemv  companies,  etc.,  which  also 
contains  the  dates  of  the  separate  official  notific.-ilions  con- 
cerning claims  and  the  address  of  the  Board  of  Liquidation 
appointed  in  respect  of  each  concern,  may  be  consulte<l  by 
British  firms  interested  at  the  Commercial  Intelligonc-.' 
Branch  of  the  Board  of  Tra<le,  73,  Basinghall  Street,  London, 
E.C.  H.M.  Commercial  Attach^  has  also  forwarded  the 
names  of  certain  enemy  companies,  etc.,  from  whom  authori- 
sations to  carry  on  operations  in  Russia  have  been  with- 
drawn, and  these  names  may  be  obtained  on  application  to 
the  Commercial  Intelligence  Branch  at  the  above  address. 

Artiflcial  Limbs  for  German  Workers.— We  have  already 
referred  to  the  various  steps  that  are  being  taken  in  Germany 
in  order  to  fit  men  injured  in  the  war  for  industrial  w-ork 
when  the  great  struggle  of  nations  is  over.  The  latest 
announcement  in  this  connection  is  tliat  the  German 
Workers'  Welfare  Association,  of  Charlottenburg,  Berlin, 
is  organising  an  exhibition  of  specially-designed  artificial 
limbs  and  body  attachments  that  will  enable  men,  although 
they  may  have  lost  a  limb  in  the  war,  to  follow  their  old 
employment  in  the  engineering  shop,  the  cotton  mill,  or  as 
the  case  may  be. 

Recruitinj^  Notes — The  whole  of  the  eligibles  on  the  staff 
of  the  lyiinehead  Electric  Supply  Co.,  Ltd.,  including  Mr.  F. 
.Swarbrick,  the  engineer  and  manager,  have  enlisted  under 
Lord  Derby's  scheme. 

No  fewer  than  24  memljers  of  the  Torquay  Corporation 
electrical  staff  have  joined  the  Forces,. and  as  only  five  eligible 
men  are  left,  two  of  whom  spend  their  spare  time  on  muni- 
tion work,  the  T.C.  has  decided  to  represent  to  the  Recruit- 
ing Appeal  Committee  that  the  five  men  in  question  are 
indispensable  for  the  carrying  on  of  the  undertaking. 


NEW     ELECTRICAL    DEVICES,    FITTINGS, 
AND     PLANT. 


Xew  CO2  Moore  Vacnnm-Tnbe  Lamp. 

At  a  jnint  meetine  of  the  American  Electrochemical  Society 
and  the  JllumiDa^iDer  Eopin^prinsr  Society,  held  at  New  York  on 
November  11th,  Mr.  D.  McF.  Moore  demonstrated  hia  new  carbon- 
riiixide  vacnnm-tnbe  lamp,  which  employs  a  new  principle  for 
automatically  repleniehingr  the  supply  of  pas  within  the  tube  aa 
this  gas  is  used  up  during  the  operation  of  the  lamp. 


FtO.    1. — DIAGK.IM   OF  ClBCUITS. 


This  new  straight-tnbe  lamp  is  contiined  in  an  elongated  sheet- 
met  U  case,  which  is  provided  with  a  screw  base  similar  to  that 
used  on  the  larger  siz^s  of  inoanlescent  lamp'.  lastead  of  the 
lamp  being  fed  with  CO)  gas  by  means  of  an  auto-magnetic  feed 
valve,  the  ga'  is  generated  automatically  within  the  tube  itself. 
Near  each  electrode  is  placed  a  small  bulb  about  an  inch  long, 
containing  calcium  carbonate,  from  which  emanates  the  carbon- 
dioxide,  COj  when  the  resistance  wires  embedded  in  it  become 
heated  ta  the  proper  degree  by  reason  of  their  being  connected  in 
shunt  to  the  gas  colamn,  as  shown  in  the  accompanying  circnit 
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dia|rr&m.  The  (raa  column  meagnres  j  in.  in  diameter  and  1  ft.  in 
length,  and  appears  as  a  solid  bar  of  light  with  an  appearance  of 
intense  whiteness. 

The  foot-candles  available  near  the  tube  total  more  than  200, 
making  the  apparatus  suitable  for  the  very  closest  colour  dis- 
criminations. The  degree  of  vacuum  is  automatically  held  within 
0001  mm.  of  mercury  column,  and  the  apparatus  will  stand  wide 
line-voltage  fluctuations  without  becoming  disarranged  in  any  way. 

This  new  lamp  has  been  found  suitable  for  making  absolutely 
correct  colour  determination,  and,  while  it  is  applicable  to  a  very 
wide  field,  it  is  particularly  useful  in  enabling  the  dye  shops  of  the 
great  textile  industry  to  run  night  shifts. 

The  Couch  Aiitophone  System. 

An  interesting  development  of  automatic  telephony  has  been 
brought  to  our  notice  by  the  Tbivate  Telephone  and  Elec- 
trical Co.,  Ltd.,  of  28,  Great  Queen  Street,  Kingsway,  W.C, 
which  has  secured  the  rights  for  this  country  of  the  Couch  Auto- 
phone  system.  This  is  an  automatic  telephone  exchange  suitable 
for  a  maximum  of  100  stations,  and  is  intended  to  take  the  place 
of  the  usual  manually  operated  private  exchange.  It  embodies 
certain  features  of  the  larger  automatic  telephone  systems,  such  as 
the  dial  calling  device  manipulated  by  the  user,  a  switchboard 
equipped  with  automatic  line  selectors,  automatic  ringing  and  en- 
gaged signals,  ka.,  and  the  central  battery,  but  aims  to  reduce  the 
installation  to  its  simplest  terms.  Thus  a  separate  selector  is 
provided  for  each  line,  which  by  one  operation  finds  the  desired 
line  and  puts  the  caller  through,  or  warns  him  that  the  line  is 
bnsy.  Fig.  2  shows  the  selector  with  its  100  line  contacts,  as  well 
as  three  additional  points  for  special  purposes  ;  fig.  4  shows  it 
without  the  contact  ring,  which  is  easily  wired,  and  remains  fixed 
in  the  switchboard,  whilst  the  mechanism  can  be  readily  removed 
and  replaced  ;  and  fig.  3  is  a  view  from  the  other  side,  showing  the 
relays,  step-by-step  pawl  and  ratchet  mechanism,  i>cc.  The  switch- 
boards are  standardised  for  15,  30,  50  and  100  lines,  but  any  less 
nnmber  can  be  supplied,  and  selectors  can  afterwards  be  added  as 
desired  until  the  full  capacity  of  the  board  is  reached.  The 
selectors  are  mounted  on  vertical  racks  in  a  neat  dust-proof  cabinet, 


is  put  through,  the  circuit  is  dettu:hed  from  the  system,  and  no 
third  party  can  call  either  of  the  two  stations  concerned.  There 
is,  of  course,  no  operator  to  "  listen  ia,"  and  no  other  person  can 


Figs.  ('.  and  7.— Wall  Pattern,  Closed  and  Open. 


overhear  or  interrupt  the  conversation.  On  the  other  band,  the 
person  who  has  been  called  can  call  a  third  party,  who  will  then 
be  in  direct  communication  with  both  stations,  the  third  can  call 


Fio.  2. — Couch  Automatic  Line  Selector, 

COMPLETE 


Fig.  3 


-Ratchet  Mechanism  ok 
Selector. 


Fig.  4.— Sklecicir  removed  from 
Wired  i  ontact  Ring 


which  also  oontains  the  battery,  &c.  Each  station  ie  connected  to 
the  board  by  three  wires,  and  the  instruments  are  made  in  desk 
ftod  wall  patterns  ;  fig.  5  shows  the  depk  type,  fig.  6  the  wall  type, 


Fio.  6.— Desk  Pattern  or  Telephone. 


a  fourth,  and  so  on  ;  thus  a  conference  on  be  held  between  heads 
of  departments,  or  other  persons  to  any  desired  number.  Another 
advantage  is  that  the  service  is  available  not  only  during  the  neaal 
working  hours,  but  throughout  the  24  hours  of  the  d-iy.  One  of 
the  special  points  can  be  ntilii>ed  to  send  a  "  general  call,"  which  is 
effected  by  means  of  bells  situated  in  all  the  workshops,  offices,  &c., 
the  ringing  of  which  demands  the  attendance  of  the  nearest 
oflSoial  or  other  person  at  the  adjoining  telephone  ;  by  this  means 
the  mannger  for  instance,  whHst  on  a  tour  of  the  shops,  can  always 
be  located  and  informed  of  argent  matters  requiring  his  immediate 
attention. 

The  cost  of  the  installation  is  neoes'iarily  greater  than  that  of  a 
manual  exchange,  but  on  the  other  hand  the  services  of'  an  at- 
tendant are  dispensed  with,  secrecy  is  secured,  a  24 -hours'  service 
ie  given,  and  there  is  no  delay  in  effecting  a  conneotion  ;  moreover 
there  is  no  limit  to  the  number  of  persons  who  may  simultaneously 
use  the  system,  save  the  full  number  of  stations  connected,  and  in 
this  respect  the  system  is  superior  to  the  ordinary  automatic  ex- 
changes. The  working  parts  being  intnrchangeable  and  the 
operations  simple,  maintenance  costs  little  and  can  be  effected  by 
any  telephone  electrician  without  special  knowledge  ;  the  system 
is  not  experimental,  having  been  in  use  in  the  United  States  for 
some  years.  We  have  had  an  opportunity  of  ins)Hicting  the  system, 
and  found  its  working  all  that  could  be  desired  for  an  inter- 
oommunioation  system. 


and   fig.  7  the  latter  with   the   dial   opened   showing   the  simple 
internal  mechanism. 

As  compared  with  the  manual  ozohango,   the  Couch   system 
pomesiiei  the  advantage  of  perfect  leorecy  ;  the  moment  a  oonneotion 


Iliiir-Wiitt   Lant<-rn!*. 

Micsuns.  TowNHHKNDM,  l,Ti> ,  of  Ernest  Street,  IloUoway  Head, 
Birmingham,  have  recently  introduced  a  number  of  new  patterns 
of  outdoor  M>d  indoor  fitting!  snitable  for  use  with  h»lf-watt 
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lamps,  of  which  we  illustrate   a  couple.     The  reflectors  are   mad" 
in  exteneirp.  intensive,  and  focusing  shapes,  and  the  fittings  ar^ 


Fig.  8.— Tow 


Fig.  9. — Enclosed-Type  Fitting. 

hard  stove  enamelled  on  steel  or  copper.     Fig.  8  shows  an  open 
intensive  type,  and  fig.  9  a  type  with  the  lamp  enoloscd. 


LEGAL 

Tbamwat  Accident  Claims. 
A  SETTLEMENT  has  been  e£Eected  in  the  Court  of  Session  i 
Edinbnrgh,  in  an  action  in  which  the  wife  of  a  Glasgow  engineer 
sned  the  Corporation  of  Glasgow  for  £500  damages  in  respect  of 
personal  injuries  received  on  a  tramcar.  Payment  of  £100  and 
expenses  has  been  mode  to  the  pursuer. 

An  action  by  a  Greenock  riveter,  who  claimed  £300  damages  for 
injuries  to  his  child,  from  the  Greenock  and  Port  Glasgow  Tram- 
ways Co.,  has  als'j  been  settled,  the  pursuer  receiving  £30  and 
expenses.  

The  Mator,  tc,  or  West  Ham,  r.  Habt  Accumulatob  Co.,  Ltd. 
In  the  King's  Bench  Division  on  December  9th,  Mr.  Justice 
Bailhache,  sitting  to  take  caces  in  the  special  paper,  had  this 
matter  before  him. 

Mb.  Williamson  said  that  he  appeared  for  the  respondents',  and  he 
nnderstood  that  certain  terms  had  been  agreed  between  the  parties. 
The  matter  was  one  between  the  company  and  the  West  Ham 
Corporation  with  reference  to  terminals,  and  there  had  been  an 
arbitration.  He  now  asked  his  Lordship  to  allow  the  appeal  with 
costs,  and  set  aside  the  award  that  had  been  made  on  the  terms 
agfed  between  the  parties. 

His  Lordship  said  he  was  willing  to  do  this  if  there  was 
general  agreement,  but  he  could  not  very  well  set  aside  an  award 
without  knowing  what  it  was. 

Mb.  Stephen  Lynch,  on  behalf  of  the  Corporation,  said  that  by 
the  new  arrangement  that  had  been  made  there  would  be  no  object 
in  arguing  the  appeal  against  the  arbitration  award.  The  matter 
was  very  comnlicated,  involving  intricai'e  points  of  law.  A  new 
agreement  had  now  been  arrived  at.  The  appeal  was  cet  down  a 
year  agi,  and  it  would  be  purely  academic  if  argued  now,  and  it 
would  be  a  very  long  ease.  He  asked  the  Court  to  allow  the 
•ward  to  be  set  aside  by  consent.  There  bad  been  a  good  deal  of 
(videnoe  submitted  at  the  arbitration  which  was  objected  to, 

Bis  LOBDSBIF,  b^  ooDBtnt,  aet  tb«  award  wide,  without  ooita, 


British  Electbio  Tbaction  Co.,  Ltd. 

(  ConHudPtl  from  paijo  718.) 

Mr  Justice  Asthury  in  the  Chancery  Division,  on  December  .'^th, 

decided  the  question  which  arose  on  a  scheme  of  arrangement, 

including  a  reduction  of  capital. 

His  LoBDHiiii'  said  no  option  was  given  to  the  holders  of  income 
certificates  to  receive  cash  or  shares,  the  scheme  involving  a 
compulsory  exchange  of  certificates  for  shares.  Upon  the  question 
whether  there  was  a  real  reserve  fund,  it  appeared  that  the  company 
had  transferred  sums  amounting  to  £818,000  representing  premiums 
received  on  shares  and  debentures,  discount  on  cancelled  stock,  and 
sums  transferred  out  of  assets.  Of  this  fund  the  company  had 
written  off  ascertained  losses  on  investments  amounting  to  £33$  'i62, 
and  it  was  proposed  to  allocate  another  £12t,000  towards 
estimated  loss  on  capital  ascertained  to  have  taken  place.  There 
thus  remained  to  the  credit  of  the  account  the  sum  of  £482,162. 
He  was  satisfied  that  this  reserve  fund  had  never  been  written  off 
against  investments,  or  the  whole  of  it  permanently  applied  to  cover 
realised  or  estimated  loss,  and  there  was  a  non-capitalised  fund  in 
the  company's  books  to  that  amount  ;  but  the  stock  market  had 
estimated  the  loss  at  a  much  higher  figure  than  ascertained  by  the 
directors  because  of  the  marked  depreciation  in  the  company's 
stocks.  They  all  knew  that  there  were  many  reasons  to  cause 
fluctuations  on  the  Stock  Exchange.  Having  gone  into  the  evidence 
he  was  unable  to  come  to  the  conclusion  that  the  available  reserve, 
which  unquestionably  had  been  built  up  out  of  profits,  had  so 
depreciated  that  the  sum  of  £93,000  was  not  now  available. 
It  was  a  domestic  matter  for  the  directors,  acting  fairly  and 
honestly  by  the  company  and  having  regard  to  its  commercial 
interests,  to  allocate  £113,000  of  that  reserve  towards  the  capital 
depreciation  account.  The  scheme,  if  sanctioned,  would  be  binding 
on  the  company  because  the  Court  came  to  the  conclusion  that  there 
was  a  reserve  fund  and  that  the  shares  would  be  fully  paid  up.  He 
therefore  sanctioned  the  scheme. 

Upon  the  application  of  Mb.  Claison  he  granted  the  opponents 
of  the  scheme  their  costs. 


Electrolytic  Zinc  for  Government  Supply. 
A  process  for  the  production  of  pure  zinc  by  electricity  to  meet 
the  spelter  difficulty  was  discussed  in  the  Patent  Courts  on  the 
10th  inst.,  when  the  Refractory  Zinc  Ore  Treatment  Co.,  of 
Devonshire  Chambers,  Bishopsg-ate,  London,  and  New  York,  applied 
for  a  licence  to  use  Patent  Xo.  605  of  1909,  belonging  to  Messrs. 
Siemens  Bros.,  of  Berlin,  for  a  process  for  making  anodes  of 
massive  manganese  peroxide  to  be  used  in  saline  solutions  with 
electricity  for  securing  a  pure  form  of  zinc. 

The  application  was  heard  by  the  Controller  of  Patents,  Mr. 
Temple  Franks,  and  the  Deputy  Controller,  Sir  Cornelius  Dalton. 

It  has  been  found  that  crystalline  manganese  peroxide  conducts 
the  current  well,  and  possesses  the  great  advantage  that  any  reduc- 
tion which  occurs  entails  only  the  passage  of  manganese  ions  into 
the  solution,  and  these  have  no  injurious  effect  on  the  deposition 
of  the  metal  at  the  cathode.  Under  the  patent,  crystalline 
manganese  peroxide,  obtainable  by  heating  manganese  nitrate,  is 
capable  of  being  secured  in  massive  form  as  a  cake,  and  this  in 
electrolysis  is  oxidised  to  higher  stages  of  oxidation  only  very 
inconsiderably. 

Mb.  Edward  Evans,  for  the  applicants,  explained  that  zinc  ore 
was  difficult  to  handle,  and  the  applicants  had  in  view  the  pro- 
motion of  an  undertaking  (for  which  they  would  require  this 
patent)  for  obtaining  pure  zinc  by  passing  an  electric  current 
through  a  solution  containing  zinc  ore  in  solution.  With  zinc  in 
such  urgent  demand  as  at  present,  for  Government  and  other 
purposes,  there  were  considerable  commercial  possibilities  before 
the  scheme.  It  was  not  so  long  since  that  the  Zink  Gesellschaft,  a 
powerful  syndicate,  cornered  the  ore  supply  in  America.  The  price 
of  zinc  had  risen  since  the  war  began  from,  roughly,  £20  a  ton  to 
£100,  and  with  its  reduced  supply,  in  a  commercial  form,  owing  to 
the  lack  of  imports  from  Germany  and  Belgium,  it  was  in  greater 
demand  than  ever  to-day  for  cartridge  cases,  shells,  4:o.  The 
President  of  the  Biard  of  Trade  and  the  Colonial  Secretary  had 
appointed  a  Special  Committee  to  arrange  an  immediate  scheme 
which  should  guarantee  a  continuous  British  supply,  and  the 
applicants  were  ready  to  place  the  results  of  their  experiments  at 
the  disposal  of  that  Committee.  They  had  made  experiments,  in 
association  with  Messrs.  Siemens,  for  the  production  of  zinc  by 
electrolysis.  This  electric  method  would  be  of  great  assistance  in 
meeting  the  spelter  difficulty. 

Evidence  was  given  by  the  applicants'  technical  director. 
Dr.  p.  C.  C.  Isherwood,  chief  chemist  to  Messrs.  W.  J.  Bush  and 
Co  .  manufacturing  chemists,  Hatkney,  who  stated  that  Germany 
had  made  half  a  million  tons  of  zinc  annually  from  ore  imported 
from  Australia.  Applicants  were  ready  to  pay  5  per  cent,  on  the 
anodes  manufactured.  They  preferred  to  pay  the  royalty  in  that 
form  rather  than  on  the  zinc  recovery.  An  anode  might  iMt  a 
twelvemonth,  and  20  000  would  be  required  for  a  fairly  large 
electrolvtic  installation. 

Ma.  Burton,  for  the  opponents,  insisted  that  as  an  anode  might 
vary  in  size  from  a  rod  as  small  as  a  lead  pencil  to  a  plate  as  big 
as  a  blackboard,  that  was  not  the  fair  way  of  estimating  royalty. 
The  royalty  should  be  upon  the  output — on  what  the  patented 
process  enabled  them  to  obtain. 

Dr  Isherwood  said  the  firm  proposed  to  begin  with  a  unit 
yielding  10  tons  a  day.  As  the  need  arose  they  could  increase  the 
units.  They  were  entitled  to  have  taken  into  account  the  experi- 
mental work  they  had  conducted  in  order  to  apply  the  process  to 
zinc,  Messrs.  Siemens  recognised  its  value,  and  bad  offered  to 
make  them  an  equivalent  reward.    An  anode  cost,  perbapa,  Si,  or 
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9b.,  and  if  the  loyalty  was  to  appear  as  a  permanent  and  substantial 
tax  on  the  nndertakin?,  it  would  jpooardiae  at  the  outset  the 
promotion  of  the  company.  It  would  be  necessary  to  have  a 
separate  factory  for  makinp  anodes,  possibly  under  a  subsidiary 
company.  The  initial  step  was  to  secure  the  Board  of  Trade's 
licence.  Other  lincenses  had  yet  to  be  asked  for — 2,767  of  r.tl5, 
and  15,128  of  1911.  One  of  thn  patents  taken  out  was  the  resultof 
witness's  own  experiments.  They  received  some  time  asro  a  licence 
from  Messrs.  Siemens  for  experimental  purposes,  and  conducted 
these  experiments  at  works  at  Mitcham,  in  Surrey.  That  investi- 
gation was  done  on  an  undertakingr  that  they  should  supply  the 
results  to  Messrs.  Siemens,  and  with  that  condition  they  had  com- 
plied. That  arransement  with  Messrs.  Siemens  came  to  an  end 
before  the  war. 

The  Controller  asked  whether  there  was  any  obstacle  in  the 
freights  from  Australia,  whence  the  ore  must  come. 

Dr.  Isherwood  replied  that  with  the  ore  at  £8o  a  ton  the  freights 
were  not  prohibitive,  and  Germany  had,  of  course,  imported  from 
Australia.  Every  ounce  of  zinc  made  in  England  came  from 
imported  ore.  The  demand  at  the  moment  was  great.  It  would 
lie  with  the  Government  Committee  to  say  whether  they  desired  the 
applicants  to  obtain  zinc  by  this  method  ;  it  would  not  be  possible 
now  to  promote  a  company  to  manufacture  zinc  without  Treasury 
sanction.  The  applicants  were  the  only  people  who  knew  how  to 
make  these  anodes  ;  they  had  actually  done  more  work  upon  them 
than  Messrs.  Siemens  had.  The  initial  plant,  if  the  Committee 
favoured  the  project,  would  be  very  expensive,  and  they  would 
not  be  able  to  get  to  work  for  six  months.  It  should  be 
remembered,  when  the  question  of  royalty  was  considered,  that  the 
process  was  mainly  electrical,  and  the  patent  applied  only  to  the 
anode,  which  was  produced  from  the  nitrate  in  a  pan  at  baking 
heat.  Applicants  already  had  antecedent  processes  for  treating 
the  ore.  They  had  a  plant  running  for  12  months  in  America, 
but  the  price  of  zinc  was  not  particularly  good,  and  there 
was  the  trouble  of  the  ore  supply  because  of  the  Zink  Gesell- 
schaft's  corner.  Dr.  Isherwood  added  that  the  zinc  made 
eleotrolytically  by  his  process  was  particularly  suitable  for  all  the 
present  demands,  as  it  came  out  absolutely  pure.  When  they 
experimented  at  Mitcham  they  paid  Messrs.  Siemens  a  royalty  of 
•I  marks  per  ton  of  electrolytic  zinc  obtained.  They  had  the  option 
of  compounding  the  royalties  by  a  lump  sum,  to  be  estimated  on 
five  years'  output  of  300  working  days,  without  deducting  the  ton 
royalties  already  paid.  Their  relations  with  Messrs.  Siemens  came 
to  an  end  while  they  wero  discussing  the  joint  use  of  the  witness's 
and  Siemens's  processes.  Applicants  preferred  to  manufacture  in 
this  country,  because  of  the  zinc  shortage  here. 

The  Controller  said  zinc  was  badly  needed  in  England,  and  he 
should  recommend  that  a  licence  be  granted  by  the  Board  of  Trade 
to  the  applicants,  to  get  to  work  on  the  production  of  zinc  at  the 
earliest  possible  moment. 


Vandervell  c.  a.  p.  Lundberg  &  Sons. 
Judgment  was  delivered  on  Friday,  December  Ith,  by  Mr.  Justice 
Younger,  in  the  Chancery  Division,  in    this  action,  the  trial  of 
which  was  reported  in  our  issue  of  December  3rd. 

His  Lordship  said  the  defendants  had  put  up  three  defences  to 
the  plaintiff's  claim.  First,  they  said  that  the  design  was  not  new 
or  original  ;  secondly,  that  the  numbers  of  the  registered  design 
had  been  used  by  the  plaintiff  upon  switch  boxes  which  were  not 
covered  by  the  protection  afforded  by  the  registration,  and,  there- 
fore, the  plaintiff  had  forfeited  any  right  to  obtain  protection  for 
the  design  at  the  hands  of  the  Court  ;  and  the  defendants  lastly 
said  that,  in  any  case,  they  had  not  infringed  the  design.  At  the 
time  of  this  registration  the  rules  did  not  require,  and  the 
plaintiff,  in  fact,  did  not  specify,  the  particulars  in  which 
his  design  was  new  and  original,  beyond  the  statement  that 
they  were  switch  boxes  for  use  in  electric  installations, 
and  were  particularly  adapted  for  motor-cars.  The  design  showed 
a  base  with  a  particular  sloping  top  surrounded  by  a  beading, 
but  it  also  dealt  with  the  representation  of  push  plugs  between 
rows  of  switches,  six  in  number,  set  in  a  plate  of  metal  or  some 
other  substance.  Two  dials  were  also  shown,  and  the  plugs  for 
attaching  the  electric  connection  were  shown  at  the  bottom  right- 
hand  side  of  the  box.  The  plaintiff's  contention  with  regard  to 
the  design  was  that  it  was  a  design  for  the  whole  structure,  and 
not  for  any  separate  property.  So  far  this  claim  that  the  design 
was  novel  and  original  was  strongly  supported,  but  looked  at  in 
that  way  the  defendants'  design  was  not  an  infringement  of  it. 
It  did  not  resemble  the  plaintiff's  design  in  that  sense.  But  the 
plaintiff  said  the  defendants  had  taken  novel  features  in  their 
design.  The  defendants  had,  as  the  plaintiff  had,  their  switches 
arranged  in  a  row,  and  six  in  number.  Then  the  two  dials  were 
arranged  in  the  sloping  top  of  the  box,  which  was  said  to  be  very 
essential  to  switch-boxes  for  motor-cars.  Isut  the  registered 
design  was  not  limited  to  switch-boxes  for  motor-cars.  Now  ho 
thought  the  law  was  quite  clear,  and  unless  the  plaintiff  could 
get  novelty  and  originality  by  taking  thn  design  as  a  whole,  their 
claim  failed.  It  was  admitted  thut  similar  shaped  boxes  had 
been  made  and  nscd  before,  and  there  was  no  novelty  in, 
or  infringement  of,  the  design  as  a  whole  in  respect  of  shape. 
He  could  not  hold  that  there  was  anything  novel  or  original  in 
the  number  of  Hwltohes  so  as  to  entitle  tho  plaintiff  to  protection 
on  that  ground.  With  regard  to  the  position  of  tho  switches,  ho 
could  not  hold  that  there  was  such  a  niodioum  of  novelty  and 
originality  as  would  by  itself  justify  a  claim  for  protection,  nor 
would  it  justify  a  claim  for  a  oimbination,  nvcrythin'r  else  of 
which  was  old,  just  beoauso  of  this  one  novelty.  Ho  did  not  think, 
therefore,  tha  plaintiff  oonld  justify  a  olaim  for  originality  at  all 
And,  on  the  wbolo,  be  mnat  hold  that  there  wu  not  saffloient 


novelty  and  originality  in  this  design  to  entitle  it  to  be  registered. 
To  his  mind  there  was  a  much  broader  ground  on  which  the  claim 
of  the  plaintiff  ought  to  be  rejected.  As  he  had  pointed  out,  this 
was  a  design  for  a  switch-box  not  for  a  switchboard  inside  the 
box.  No  claim  was  made  for  the  design  of  the  switchboard,  or  its 
arrangement.  He  found  in  the  plaintiff's  1910  catalogue  that  this 
was  a  switchboard  which  contained  many  novel  features,  and  had 
been  made  the  subject  of  a  patent.  That  patent  was  taken  out  in 
1909  before  the  switch-box  was  registered  as  a  design.  The  design 
was  for  the  box  and  not  for  the  switchboard  already  patented. 
The  box  was  designed  for  the  board  and  not  the  board  for  the  box.  ^ 
The  plaintiff  now  claimed  as  part  of  the  design  of  the  box,  a  || 
feature  which  was  part  of  the  board.  The  plaintiff  was  V 
endeavouring  to  obtain  for  the  switch-box  an  implied  pro- 
tection which  he,  as  patentee,  was  entitled  to  for  the  switch- 
board. To  his  mind  it  would  be  a  most  dangerous  thing  to  extend 
the  scope  of  the  Designs  Act  to  such  a  claim,  and  if  there  was  no 
other  defence  the  objection  would  be  fatal.  Having  regard  to  his 
decision  on  the  first  point,  he  did  not  think  it  necessary  to  express 
any  opinion  on  the  questions  of  forfeiture  or  infringement.  The 
action  would  be  dismissed  with  costs. 


Wynstanlby  r.  Macartney,  McElroy  &  Co.,  Ltd. 
Before  Mr.  Justice  Scrntton,  in  the  King's  Bench  Division,  on 
Monday,  plaintiff.  May  Octavia  Wynstanley,  claimed  damages  for 
wrongful  dismissal  from  the  post  of  secretary  of  the  company  ; 
she  also  claimed  declarations  t'nat  she  was  the  holder  of  30  fully- 
paid  £10  shares  in  the  company,  and  was  still  secretary  of  the  com- 
pany. An  injunction  and  damages  were  claimed.  According  to 
Counsel's  statement,  she  was  engaged  in  1912  by  the  chairman  of 
the  company,  Mr.  J.  F.  Macartney,  as  a  typist,  and  to  teach  him 
English  grammar,  spelling,  &c.  Mr.  Macartney  died  in  1913,  and 
his  two  sons,  aged  16  and  12  respectively,  were  appointed  directors. 
She  was  appointed  a  director  in  the  month  following  Mr.  Macart- 
ney's death,  and  by  resolutions  passed  in  1915  by  the  two  directors 
mentioned  above,  she  was,  she  said,  ousted  from  her  position.  The 
defendant  company  made  a  counterclaim,  alleging  misfeasance  on 
the  part  of  the  plaintiff,  by  wrongfully  converting  to  her  own  use 
shares  which  belonged  to  the  company,  and  they  claimed  the 
repayment  of  the  moneys  and  the  transfer  of  the  shares.  They 
said  that  she  was  dismissed  on  account  of  grave  breaches  of  duty, 
including  the  wrongful  obtaining  of  certain  moneys  and  the  con- 
version to  her  own  use  of  shares  in  the  Malta  Tramways  Co.,  Ltd. 
The  plaintiff  said  that  sums  of  money  were  voted  to  hertelf  and 
one  of  the  directors  at  5  per  cent,  until  the  proving  of  the  will  of 
the  late  Mr.  Macartney,  and  the  moneys  referred  to  by  the 
defendants  were  part  of  these  amounts. 

The  hearing  was  adjourned  until  yesterday. 

osRAM  Lamp  Works.  Ltd.,  r.  Pope's  Electric  Lamp  Co.,  Ltd. 
JaDGMENT  was  delivered  on  Wednesday,  December  15th,  in  the 
plaintiffs'  appeal  in  this  action,  when  the  appeal  was  dismissed. 


BUSINESS   NOTES. 


BanUniptcy    ProeeedinR'S.   —  .T.    W.    Dewhurst, 

electrical  engineer,  late  of  52,  Northend  Road,  Fulham.-^The 
public  examination  was  held  on  December  8th,  before  Mr,  Registrar 
Hope,  at  the  London  Bankruptcy  Court.  The  accounts  showed 
liabilities  £152,  and  assets  valued  at  £24.  The  debtor  stated  that 
prior  to  August,  1912,  he  was  employed  by  his  father  in  the  above 
business,  but  then  took  it  over  and  paid  him  £38  by  monthly 
instalments  of  £1  each  for  the  stock,  tools  and  fixtures.  He  con- 
tinued the  business  until  the  end  of  October,  and  then  having  no 
work  in  hand  and  no  funds  he  closed  it.  Witness  attributed  his 
failure  to  a  decline  in  the  business  since  the  outbreak  of  the  war. 
The  examination  was  concluded. 

G.  J.  T.  J.  Parkitt,  consulting  electrical  engineer,  Keynsham, 
near  Bristol. — A  first  and  final  dividend  of  (ijd.  in  the  £  is  payable 
on  December  13th. 

J.  P.  K.  Clark  (lately  trading  as  G.  Driver  A:  Son),  electrical 
and  mechanical  engineer,  Hythe  Road,  Willesden  Junction. — 
Application  for  debtor's  discharge  is  to  be  heard  on  January  12th, 
at  Carey  Street,  W  ( '. 

Herbert  Page  (trading  as  Smeeton  &  Page),  electrical  engineer, 
G3,  Queen  Victoria  Street,  E.G. — Application  for  debtor's  discharge 
is  to  be  heard  on  January  llth,  at  Carey  Street,  W.C. 

0.  H.  Pkakson  (Pearson  ,\:  Co.,  and  B.O.A.  Engineering  Co.), 
electrical,  .tc,  engineer,  Manchester.— Second  and  final  dividend  of 
1^.  21.  in  the  £,  payable  Deoember  21et,  at  27,  Brazennoee  Street, 
Manchester. 

\('w  Lniii|t  Factories  in  Spain. — In  Madrid  two  new 

factories  fri  the  manufacture  of  tungsten  lamps  arc  about  to  bo 
started.  One,  apparently  a  German  umiortakine,  is  associated 
with  tho  names  of  Maximos  Schultz  and  Paul  Kissted.  Twenty- 
eight  cleotromotors,  of  a  total  capacity  of  99  ii.P.,  arc  oomprised 
in  the  maohin«ry  equipment.  Tho  other  factory  is  to  be  eatab- 
liahml  by  the  I'ranciso  Perez  e  Lij  is  Socit'dad  en  Commandita, 

At  Valencia  is  to  be  set  up  the  manufacture  of  electric  lamp 
bulbs  by  (Uf;;ario  Misset,  the  oonoorn,  like  tho  two  above- 
named,  being  started  under  the  protection  of  the  Minist«rio  de 
Uaclonda  and  th<>  now  Bchome  for  BtlmuUlinif  the  development  of 
tho  national  induatries, 
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Dissolutions      and      Liquidations.— The     Renew 

Electbic  Lamp  Co.,  Ltd. — Thie  company  is  winding  up 
voluntarily  with  Mr.  J.  E.  Peroival,  G,  Old  .lewry,  EC,  as 
liquidator.  A  meeting  of  creditors  is  beinff  held  to-day  at  the 
address  stated. 

Allan  &  Co.,  electric  lig;hting  and  power  engineers,  27,  Endell 
St^ee^,  Long  Aou,  London. — Mesars.  F.  Niemeyer  and  T.  W.  Allan 
have  dissolved  partnership.  Mr.  Allan  attends  to  debts,  &o.,  and 
will  continue  the  business  as  Allan  A;  Co. 

Wm.  Saxdeus  A;  Co.,  electrical  engineers,  Ridding  Lane,  Wed- 
nesbury. — Messrs.  W.  Sanders  (who  died  on  February  IGth,  191.5) 
W.  Preston,  and  E.  .1.  Selby,  have  dissolved  partnership.  Mr.  Selby 
now  retires.  Mr.  Preston  attends  to  debts,  and  will  continue  the 
business  under  the  same  name. 

Trade  Aunounceiuents. — The  Manchs.stkr  Exkin- 

KEKIN'G  Supplies  Co.,  4."iA,  Market  Street,  Manchester,  want 
up-to-date  catalogues  and  price  lists  from  manafacturers. 

Messrs.  Henbt  Fai.ia  &  Co.,  Portland  Cement  Testing  Works 
and  Chemical  Laboratories  are  removing  on  December  25th  to 
6,  Earl  Street,  Wettminster,  S.W.,  where  they  have  taken  larger 
laboratories,  the  lease  of  their  old  premises  (occupied  by  them  for 
36  years)  having  expired. 

The  Electrical  Supplies  Co.  have  moved  to  233,  Tottenham 
Court  Riad,  London,  W.O.  New  telephone  numbers  :  "  Museum 
2516-2517."    Telegraphic  address  :  "  Elecsplico,  Ox.  London." 

Messrs.  Ship  Carbons,  Ltd.,  have  removed  to  5,  Chancery 
Lane,  London,  W.C.     Telephone  :  Holborn  2367. 

The   British   Trade   Outlook. — We  have  received  a 

pamphlet  entitled  "The  New  Outlook  in  Britannic  Affairs,"  by 
Ben.  H.  Morgan,  the  contents  being  a  reprint  of  an  address 
delivered  by  the  author  on  Dacember  6th,  before  the  Bristol  Branch 
of  the  Royal  Colonial  Institute.  The  necessity  for  stimulating  our 
export  trade  is  referred  to,  the  writer  suggesting  that  one  of  the 
first  things  that  the  Government  should  do  is  to  organise  and 
stimulate  production  for  that  purpose.  He  says  that  the  business 
of  manufacturing  exporters  to-day  is  in  a  chaotic  condition,  and 
oites  the  case  of  a  firm  employing  12,000  hands  which  has  on  its 
books  between  £300,000  and  £400,000  worth  of  export  orders  which 
it  cannot  execute,  because  its  entire  resources  are  devoted  to 
turning  out  munitions.  All  the  leading  export  manufacturing 
firms,  he  suggests,  could  be  Government  controlled,  as  in  the 
case  of  munitions  firms,  and  excess  profits  could  be  appropriated 
for  war  purposes.  The  question  of  preference  in  overseas  pur- 
chases is  discussed,  and  a  Britannic  Commercial  Union  is  suggested. 
Mr.  Morgan  advocates  a  Government  policy  of  requiring  that  all 
onr  Government  and  public  departments  shall  place  their  orders 
with  British  firms,  excepting  where  it  is  "inconsistent  with  the 
public  good,"  a  wide  term  which  opens  the  door  to  many  expres- 
sions of  opinion.  Transportation  problems  are  briefly  referred  to, 
as  is  also  the  need  for  a  British  Empire  mark  of  origin.  In  con- 
clusion, Mr,  Morgan  expresses  the  view  that  in  our  export  com- 
merce ia  future  great  combinations  will  have  to  be  met  by  great 
combinations  of  our  own.  "  Manufacturers  will  have  to  syndicate 
their  goods,  and  banking  houses  must  take  a  broader  view  of  their  , 
functions,  and  support  the  enterprises  of  manufacturers  and 
traders."  Ha  says  that  the  prejudice  that  exists  in  this  country 
against  large  combinations  or  '' trusts  "  will  not  diminish  unless 
we  are  guided  by  a  strong  national  policy,  having  for  its  object 
"  not  only  the  promotion  of  Empire  industry  and  trade,  but  the 
maintenance  of  safeguards  against  the  improper  use  of  the  great 
forces  which  we  seek  to  create." 

Book  Notices. — "  How  to  Make  Low-Pressure  Trans- 
formers." By  Prof.  F.  E.  Austin.  Price  in  XJ.SA..  $1.10. 
"  Directions  for  Designing,  Making  and  Operating  High-Pressure 
Transformers."  By  Prof.  F.  E.  Austin.  Hanover,  N.H.,  U.S.A. : 
From  the  Author.     Price  in  U.S.A.,  $2. 

"  The  Central."  Vol.  Xlt.  September,  1915.  No.  37.  London: 
The  Central  Technical  College.     Price  Is.  6d. 

"  Meclianical  World  Pocket  Diary  and  Year  Book  for  1916." 
Manchester  :  Emmott  &  Co.,  Ltd.     Price  6d.  net. 

For  Sale. — The  liquidator  of  "  The  Checkogram  "  is 
offering  for  sale  the  patents  and  stock,  &c.,  of  the  business. 
Manchester  C  irporation  is  inviting  tenders  for  the  purchase  of  one 
2,500-H.p.  Yates  &  Thom  engine  and  1  500-KW.  three-phase 
alternator,  now  at  work  at  Stuart  Street.  Information  wUl  be 
found  in  onr  advertisement  pages  to-day. 

Catalogues  and  Lists. — Messrs.  David  Rowell  &  ('o., 

Ltd..  33,  Old  Q  aeen  Street,  S.  W. — Twenty-four-page  illustrated  price 
list  of  wire  and  other  fencing,  staircases  and  landings,  p.incipals 
for  roof  work,  iron  and  timber  buildings,  factory  buildings  and 
workshops,  and  so  forth. 

The  Chemical  Trade  Journal  has  isaned  its  usual  wall  calendar, 
with  monthly  sheets  for  next  year. 

The  Foster  Engineeking  Co.,  Ltd.,  Wimbledon. — Circular 
No.  140  gives  prices  of  Foster  wire-drawn  lamps  for  from  20  to  260 
volts,  and  from  4  to  270  C.P. 

Mepsbs.  .Tames  McMillan  &  Co.,  Clun  House,  Surrey  Street, 
Strand,  London,  W.C. — Sixteen-page  catalogue,  giving  brief  des- 
criptive information,  excellent  illustrations,  and,  in  some  cases, 
prices,  of  portable  military  and  rifle-range  telephones,  including 
portable  magneto  telephones,  portable  battery  telephones,  rifle- 
range  telephones,  and  accessories. 

The  Bastian  Electric  Heating  Syndicate,  of  185,  Wardour 
Street,  W.,  has  prepared  a  handy  celluloid  measure  (English  and 
metric),  which  can  be  used  either  as  a  book-marker  or  as  a  paper- 
knife,  and  which,  by  means  of  a  i;evoIving  disk  arrangement,  gives 
a  calendar  for  from  1907  to  1927. 


Fire. — As  reports  have  been  circulated  that  the  fire  at 
the  Edison  &  Swan  Co.'s  works  at  Ponders  End  was  very  serious, 
we  have  pleasure  in  stating  the  actual  facts.  <  >n  Saturday  last 
a  fire  broke  out  in  the  joiners'  shop,  an  extensive  building  of  two 
floors,  employing  nearly  ilO  hands.  The  fire  did  not  spread,  but 
was  confined  entirely  to  that  department.  The  self-contained 
nature  of  the  Ediswan  works  enabled  things  to  be  set  going  by 
Monday  morning  when  work  was  resumed. 

Electric  Cooking  Installation.— The  Jackson  Elec- 
tric Stove  Co.,  Ltd.,  has  obtained  an  order  for  fitting  up  an 
electric  cooking  installation  at  the  new  Phunix  Assuratnce  Build- 
ings in  King  William  Street,  E  C.  It  will  consist  of  large  ovens, 
boiling  pans,  hotplates,  fish  boilers  and  fryers,  hot  capboard, 
grills,  &c. 


LIGHTING  AND  POWER  NOTES. 


Aberdeen. — New  Plant. — Mr.  Bell,  the  city  electrical 
engineer,  recently  submitted  a  proposal,  which  was  adopted  by  the 
Electricity  Committee,  for  extending  the  generating  plant,  at  a 
cost  of  £21,175.  In  his  report  Mr.  Bill  pointed  out  that  the  plant 
consisted  of  4,000  KW.  of  A.c.  and  4,380  KW.  of  d.c.  machinery, 
which  in  view  of  the  increasing  demand  was  insufficient.  In 
parti  :ular  this  referred  to  the  a.c.  supply  which  depended  on  the 
3,000-KW.  set  not  being  rendered  inoperative  for  any  time  in  the 
winter  months.  This  set  Mr.  Bell  reported  had  up  to  a  recent 
date  generated  19  million  units  ;  in  20  months  it  had  saved  after 
paying  all  capital  charges,  £2,490,  and  would  with  the  present 
coal  prices,  pay  for  itself  in  another  18  months.  He  recommended 
that  a  5,0ii0-KT.  turbo-alternator,  with  condensing  plant,  switch- 
gear,  etc.,  and  a  1,000-KW.  motor-converter  with  switchgear,  be 
obtained.  The  recommendation  of  the  Committee  was,  however, 
rejected  by  the  T.C.  at  its  meeting  on  December  6th,  by  17  votes 
to  14. 

Ashton-under-Lyne. — The  electrical  engineer  having 
reported  difficulty  in  maintaining  supplies,  a  Sub-Committee  is  to 
consider  the  desirability  of  using  a  railway  siding  near  the  works, 
the  erection  of  a  conveyor,  and  the  purchase  of  a  motor  wagon. 
It  has  been  decided  that  power  accounts  of  £10  per  month  and 
over  be  collected  monthly  instead  of  quarterly. 

Atherton. — Price  Increase. — The  South  Lancashire 
Tramways  Co.  has  notified  the  U.D.C.  that  in  consequence  of  the 
increased  coat  of  coal,  the  price  charged  to  the  Council  for  elec- 
tricity supplied  during  the  year  commencing  January  Ist,  1916, 
will  be  increased  'Id.  per  unit. 

Australia. — The  ilelbourne  City  Council  hag  concluded 
an  agreement  with  the  Melbourne,  Brunt-wick  and  Cobarg  Tram- 
way Trust  for  the  supply  of  electric  current  for  a  period  of  five 
years  ;  the  price  to  be  paid  by  the  Trust  is  £5  per  annum  for  each 
KW.  of  demand  and  0'65d,  per  unit  for  current  supply. 

The  city  electrical  engineer  is  to  visit  Sydney  in  connection  with 
the  formulation  by  the  Federal  Council  of  the  Electrical  Associa- 
tion of  Australia,  of  a  uniform  set  of  conditions  of  contract  for 
pablic  tender. 

The  Shire  Council  of  Upper  Yarra  (Vic)  has  applied  for  an 
Order-in-Council  to  supply  electricity  to  the  townships  of  War- 
burton,  Miligrove,  West  Warburton,  and  Yarra  .Tanction. — 
Tenders. 

Bolton. — Proposed  Loan. — Sanction  is  to  be  asked 
by  the  T.C.  to  the  borrowing  of  £2,21.")  for  mains  and  transforming 
plant. 

Burton-on-Trent.— Proposed  Loan. — The  T.C.  has 

decided    to  apply  for    sanction  to   borrow   £3,500  for  cables,  in 
accordance  with  the  recommendation  of  the  Electricity  Committee. 

Continental. — Russia. — A  group  of  contractors  has 
submi'ted  to  the  T.C.  of  Rostoff  en  the  Don  a  proposition  to  erect  a 
third  electrical  station  on  a  concession  basis,  including  the  Council 
as  a  shareholder.  A  committee  of  the  town  engineers  is  examining 
the  proposition. 

The  Tabreez  Government  has  approved  the  project  of  an 
electrical  station  to  be  erected  in  Alupka,  besides  a  system  of 
electrical  distribution  for  Alupka,  Sara,  Mischora  and  Simeisa. 

The  Belgian  Company,  of  Simferopol,  in  agreement  with  the 
management  of  the  Simferopol  Railway  Station,  is  negotiating 
with  a  view  to  introducing  electric  current  for  lighting  the 
station,  and  at  the  same  time,  the  Gorodetz  Factory. 

As  the  Chabarovsk  electricity  station  is  over-loaded,  and  can 
only  deliver  current  to  the  garrison  buildings,  ttc,  for  limited 
periods  in  the  evening,  it  is  proposed  to  install  a  separate  electric 
station  for  the  use  of  the  military  department. 

The  Mozyr  (Wins-k  Government)  Council  proposes  to  grant  a 
concession  to  Messrs.  Mikulitzky  &  Smoljansky  for  the  installa- 
tion of  an  electric  lighting  system  in  the  town. 

The  Government  of  the  town  of  Vitebsk  has  received  notice 
from  the  Minister  of  the  Interior,  of  the  approval  of  the  decision 
of  the  Vitebsk  T.C.  to  establish  as  a  share  company,  the  "  Vitebsk 
Tramways "  concession  for  the  construction  and  exploitation  in 
the  town  of  Vitebsk  of  electric  light,  and  of  the  conditions  attached 
thereto  as  approved  by  the  Vitebsk  T.C.  for  the  concession. 
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Cliesterfield. — Plant  Extensions. — TheT.C.  is  recom- 
mended to  couple  a  lOO-KW.  D.o.  erenerator,  which  is  being  displaced 
by  an  alternator,  to  an  A  c.  motor,  in  order  to  give  additional  plant 
capacity,  at  an  estimated  cost  of  £1,800.  It  is  also  proposed  to 
fquip  four  additional  bDilers  with  coke-breeze  burning  apparatus, 
at  a  cost  of  £219. 

Ilarliiin'toii, — Loan   Sanction. — The   Corporation  has 

received  the  sanction  of  theL  6  B.  to  the  borrowing  of  £15,600  for 
new  plant.  Of  this  amonn'',  £12,800  is  required  fona  turbo-genera- 
tor, condensing  plant,  ka.,  switchboard  and  cables,  and  £2.800  for  a 
mechanical  ooal-handling  plant.  The  tender  of  Messrs.  Fraserand 
Chalmers  for  a  3,000-KW.  tnrbo-alternator  has  been  accepted. 

Dover. — A  loan  of  £  157, J19  to  the  Corporation  Elec- 
tricity Committee  by  the  Trustees  of  Greenwich  Hospital,  is  due 
for  repayment  next  May,  and  the  Committee  has  been  informed 
that  the  Trustees  have  been  recommended  not  to  renew  the  loan  at 
4  per  cent.     Negotiations  for  the  renewal  are  proceeding. 

Dowiiliaiii  Market.— E.L.  Scheme.— The  U.D.C.  has 

offered  to  discuss  with  Mr.  C.  H.  Best,  of  Bradford,  a  scheme  of 
E.L.  for  the  town,  on  the  distinct  understanding  that  the  Council 
will  not  incur  any  pecuniary  liability. 

Ellesmere  Port.— Prov.  Oriier.— The  B.  of   T.  has 

informed  the  U.D  C.  that  it  is  not  prepared  to  grant  the  Council 
a  prov.  order  for  E.L.  unless  SDme  urgent  reasons  are  adduced. 

Fakeiihani.— E.L.  Scheme.— The  P.C.  has  decided  not 
to  consider  the  question  of  electric  lighting  during  the  war. 

Folkestone.  —  Street    Lighting.  —  Ofving     to   /the 

lighting  restrictions,  the  Electricity  Co.  has  made  a  further 
reduction  in  the  Corporation  street  lighting  account  at  the  rate  of 
£72  per  quarter  in  addition  to  the  rebate  of  £112  per  quarter 
allowed  when  the  lighting  was  first  reduced.  This  has  been 
accepted  by  the  T.C. 

fiilliii^ham  (Kent). — Price  Increase. — The  T.C.  has 

decided,  owing  to  the  increised  cost  of  fuel,  &o.,  to  add  to  each 
account  for  current  10  per  cent.,  and  to  ask  the  other  consumers 
having  contracts  whether  they  are  prepared  to  pay  the  increase. 

Hertford, — New  showroom  premises  in  the  town  have 
been  opened  by  the  North  Metropolitan  Electric  Power  Dis- 
tribution Co.,  Ltd. 

Heywood'.— Price  Increase. — The  charges  for  elec- 
trical energy  are  to  be  increased  as  from  January  Ist,  1916,  by  5  per 
cent,  for  lighting  purposes,  and  10  per  cent,  for  power  purposes. 

Reiffhley.— Water  Pqmping.— The  Corporation  has 
decided  to  pat  down  plant,  including  a  motor  to  cost  about  £100, 
for  pumping  water  from  a  well  belonging  to  Fleece  Mills  Co.,  into 
Black  Hill  reservoir. 

Kilmarnock.- Year's    Working.— During   the   year 

ended  May  loth  last,  the  Council's  electrical  undertaking  sold 
2,681,607  units,  being  a  small  increase  on  the  previous  year.  The 
net  profit  on  the  undertaking  was  £3  726  against  £,S  825  in  the 
previous  year.  The  generating  plant  capacity  now  amounts  to 
3,030  KW.  ;  800  KW.of  rotary  sub-station  plant  and  1,315  k.v.a.  of 
transformer  substations  are  suoplied,  and  18i  miles  of  11,000- 
volt  overhead  lines  are  in  use.  In  the  Kilmarnock  area  2,558  H. p. 
of  motors,  and  in  the  outer  area  1,570  h.p.  of  motors— a  total  of 
1.128  H.P.— are  supplied.  The  total  working  costs  amounted  to 
■512d.  per  unit  sold,  coal  costing  ■157d.  per  unit,  with  coal  at 
Is.  2d.  per  ton. 

KinffSton-on-Thame.s.— L.G.B.  Inquiry.— An  inquiry 
was  to  be  held  during  the  week  into  the  application  by  the  T.C.  for 
sanction  to  a  loan  of  £16,792  for  the  electricity  undertaking. 

Llanelly.  —  Street  Lighting.  —  The  Council  has 
decided,  by  9  votes  to  3,  to  substitute  small  lamps  for  street  arcs 
during  the  period  of  the  war. 

London.- School    Lighting. — In    .luly,    1914,    the 

London  E  luxation  Committee  accented  the  tender  of  Messrs. 
Turnham  &  Co.,  at  £1,050,  for  installing  electric  light,  bells  and 
telephones  in  the  Furzedown  Training  College  and  Hostels, 
Wandsworth.  The  contractors  have  now  submitted  a  claim  for 
£38  13s.  in  respect  of  the  increased  cost  of  the  work,  which  the 
Committee  has  agreed  to  pay.  A  three-story  building  for  boys, 
girls  and  infants  and  a  separate  boys'  school  have  been  erected  in 
Vallance  Road,  Whitechapel.  and  the  wiring  has  been  completed. 
As  a  result  of  negotiations,  the  Stepney  li.C.  is  now  prepared  to 
lay  the  services,  on  the  understanding  that  the  cost  is  borne  in  the 
fint  instance  by  the  Coutioil,  to  be  refunded  on  the  termination  of 
the  war. 

It  was  reported  at  last  week's  meeting  of  the  Lambeth 
B.C.  that  the  South  London  Electric  Supply  Corporation,  Ltd., 
had  given  notice  to  its  consumers  that  an  addition  of' 9  per 
cent,  will  be  made  to  the  charges  for  current  supplied,  as  from  the 
date  of  the  December  meter  readings. 

The  Metropolitan  Water  Board  proposes  to  enter  into  an  agree- 
ment with  the  Battersea  B.C.  for  the  supply  to  the  Battersea 
station  of  current  at  Id.  per  unit  for  power  and  3)d.  per  unit  for 
lightiner,  plus  a  temporary  increaiie  of  10  per  cent. 

Iki,in(;ton.— The  L.C.O.  has  nanotioned  the  borrowing  by  the 
B.C.  of  an  amount  not  exceeding  £5,165  for  electricity  mains 
within  the  boroagh. 

HoHFiTAi,  LIOHTINO.— Ag  tho  reiult  of  nejrotiationi)  the  Metro- 
poIit«a  ABylunw  Board  proposea  to  enter  Into  a  new  airreement 


with  the  South  London  Electric  Supply  Corporation,  for  the  supply 
of  electricity  to  the  South- Western  Hospital  and  Ambulance 
Station.  The  agreement  is  to  be  for  a  period  of  seven  years  from 
October  Ist  last,  and  at  the  following  scale  of  charges  : — For  the 
first  12,500  units  per  annum  4Jd.  per  unit,  in  excess  2d.  per  unit, 
the  Board  undertaking  to  take  at  least  20,000  units  for  lighting 
each  year.  For  power,  heating,  and  cooking  a  flat  rate  of  IJd.  per 
unit. 

St.  Pancbas.— The  Finance  Committee  has  had  under  considera- 
tion a  letter  received  from  the  Comptroller  of  the  L.C.C.,  relative  to 
the  sanction  asked  to  the  borrowing  of  £13,000  in  connection  with 
the  King's  Road  electricity  extension.  While  it  appears  the  L.C.C. 
Finance  Sub-Committee  is  under  the  impression  that  the  first  two 
boilers  cannot  be  obtained  owing  to  the  war,  and,  therefore,  it 
would  be  unnecessary  to  proceed  with  the  buildings  to  accommo- 
date them,  the  British  Xiclansse  Boiler  Co.  offers  delivery  of  the 
boilers  by  autumn,  next  year.  In  view  of  this  it  is  proposed  to 
renew  the  application  to  the  L.C.C,  and  to  inform  the  Boiler  Co. 
as  to  the  course  of  events,  with  a  view  to  installing  the  boilers  by 
the  specified  dates.  The  Eocleeiastical  Commissioners  have  agreed 
to  advance  the  loan  required  for  the  boilers,  the  option  expiring  on 
March  25th  next. 

Hampstead. — A  small  fire  occurred  at  the  Council's  generating 
station  on  Wedneslay  night,  resulting  in  damage  to  machinery  and 
ssvitohgear,  and  a  20  minutes'  failure  in  the  ."iupply. 

Loftus-in-Cleveland.  —  Street      Lighting.  —  The 

Council  has  decided  to  make  a  grant  to  Messrs.  Pease  &  Partners, 
Ltd.,  who  were  reeponsible  for  the  electric  lighting  in  the  district, 
on  account  of  the  reduced  revenue  consequent  upon  the  lighting 
restrictions.  Taking  a  basis  of  £200  for  the  full  year,  the  firm 
will  be  apportioned  a  sum  according  to  the  number  of  times  the 
lamps  have  not  been  lighted. 

Lou»:hborou<?li.  —  Half  -  Year's    Accounts.  —  Aid. 

Bumpus,  in  reviewing  the  work  of  the  electricity  department  for 
the  half-year,  mentioned  that  there  was  a  large  increase  in  output 
of  energy,  mostly  for  power  purposes.  The  lighting  receipts  were 
slightly  decreased,  but  the  gross  profit  was  £878,  as  compared  with 
£517  a  year  ago. 

Manchester.— New  Plant.— Owing  to  the  increasing 

demand  for  electricity  and  the  impossibility  of  completing  any  part 
of  the  new  Barton  power  station  in  the  required  time,  the  Elec- 
tricity Committee  proposes  to  temporarily  install  one  of  the 
1 5,000- KW.  generating  sets  intended  for  the  Barton  power  station, 
at  the  existing  Stuart  Street  station,  making  room  therein  by 
removing  a  generating  set  of  3,750  KW.,  which  is  some  11  or  12 
years'  old. 

Morley.  —  New  Plant  Proposals.  —  The  electrical 
engineer  (Mr.  J.  E.  Ellis)  has  reported  to  the  T.C.  that 
owing  to  the  increase  in  load  on  the  generating  station, 
the  margin  of  reserve  plant  is  becoming  exhausted,  and  new 
plant  should  be  obtained,  to  be  in  working  order  by  Septtmber 
next.  He  adds  that,  from  thi?  standpoint  of  efficiency  alone, 
up-to-date  plant  could  be  obtained  that  would  generate  current  as 
one-half  of  the  cost  of  generating  with  the  present  plant.  The 
Electricity  Committee  has,  however,  decided  that  it  oannot  carry 
out  the  work,  which  would  probably  cost  £2,000, 

Newcastle  (Co.  Down).— The  manager  of  the  Electric 
Light  Co.,  in  response  to  the  Urban  Council's  request,  states  that, 
owing  to  the  high  cost  of  materials,  it  is  impossible  for  the  com- 
pany to  install  electricity  in  workmen's  houses  in  the  town  at 
present. 

Nuneaton.- The  L.G.B.  has  intimated  in  reference  to 
the  Council's  application  for  sanction  to  the  raising  of  a  loan  of 
£10,000  for  electrical  extensions,  that  it  would  not  take  exception 
to  the  Council  entering  into  contracts  for  the  plant. 

Redditch.— Proposed  Loan.— The  U.D.C.  has  decided 

to  borrow  a  further  £12,542  in  connection  with  the  reconstruction 
of  the  electricity  undertaking.  The  original  estimate  of  the  cost 
of  the  scheme  was  £28,000,  of  which  £2.r000  has  already  been 
borrowed.  With  the  present  application  the  total  cost  is  increased 
to  £38,127. 

Rotlierhaiu.— New  Plant.— The  T.C.  has  been  author- 
ised to  purchase  a  5,000-KW.  turbo-alternator  from  the  British 
Westinghouse  Co. 

Slieftield. — Proposed  Loan. — Application  is  to  be  made 
to  the  L.G.B.  for  sanction  to  the  borrowing  of  £137,101  for  the 
provision  of  an  additional  turbo-alternator,  with  necjssary  boilers 
and  auxiliary  plant,  at  the  Neepsend  power  station. 

Stretford.— The  U.D.C.  is  recommended  to  reappoint 
Mr.  Thos.  L.  Miller  as  oonsnlting  engineer  in  connection  with  the 
electrical  undertaking,  for  a  further  period  of  13  months,  at  s  fee 
of  26  guineas. 

Torquay.— The  T.C.  has  decided  that  the  Tramway 
Co.  be  asked  to  pay  an  additional  Jd.  per  unit  for  traction  current 
supplied. 

West  Ham. — Tho  electrical  engineer  has  reported  in 
dot»il  on  the  existing  arrangements  for  the  supply  of  feed  and 
make-up  water  at  tho  generating  station,  and  hat  suhmittt^i  eeti- 
matoe  for  extensions  and  altsrations  whioh  were  provided  for  in  a 
past  loan  sanction.  This  work  is  estimated  to  cost  £1,;!S0:  the 
unexpended  balanoo  of  the  loan  sanctioned  is,  approximately, 
£1,100,  and  the  balance  o(  «350  will  be  defrayed,  if  oeoessary, 
out  of  ourrent  revenue, 
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Walsall. — In  a  recent  report  by  the  Electricity  Ootn- 
mittee,  attention  waa  drawn  to  the  seriona  increaee  in  coal  consamp- 
tion  at  the  electricity  works.  This  position  had  been  anticipated,  in 
view  of  the  necessity  of  brineine  into  nee  old  and  inefficient 
machinery,  owiofi;  to  the  backward  condition  of  the  new  works, 
which,  it  was  expected,  would  be  in  nse  this  winter. 

The  Electricity  Committee  has  agreed  to  reduce  by  25  percent, 
the  charee  to  the  Property  Committee  for  lighting:  the  lamps  out- 
side the  Council  Honse. 

West  Broinwicli. — Price  lNCUE.iSE.— The  Electricity 
Committee  recommends  the  T.C.  to  increase  the  price  of  energy  to 
ordinary  power  consumers  by  16  per  cent. 

Whitehaven. — A  Sub-Committee  of  the  Corporation 
Lighting  Committee  has  been  appointed  to  go  into  the  question  of 
the  general  working  conditions  at  the  electricity  station,  and 
present  a  report.  It  is  considered  that  additional  plant  may  be 
necessary  in  the  near  future. 

Wig'an. — According  to  the  Wi(/an  Examiner,  a  lengthy 
disc-ussion  recently  took  place  on  a  breakdown  at  the  electricity 
works,  where,  on  a  certain  Saturday  night,  it  appears  that  seven 
boilers  of  the  eight  installed  were  out  of  service  on  account  of 
burst  tubes.  The  boilers  in  question,  mostly  old  one?,  have  been 
'  forced  for  some  time,  and  two  new  Stirling  boilers  are  on  order  to 
assist  matters  :  the  condition  of  the  biilers  is  attributed  to  the 
indifferent  water  supply,  to  improve  which  water  softening  plant 
has  been  installed,  but  with  poor  success  owing  to  the  erratic 
character  of  the  water. 

Wolverhaini>ton. — The  B.  of  T.  has  granted  per- 
mission to  the  Corporation  to  supply  energy  to  the  Sewage  Outfall 
Woiki  at  Barnhurst. 

Worcester, — The  borough  electrical  engineer  has  been 
authorised  to  fix  a  new  switch  panel  at  the  Hylton  Road  station  at 
an  estimated  cost  of  £,^2. 

Wrexham. — Prov.  Order. — On  account  of  con- 
ditions arising  out  of  the  wur,  the  T.C.  has  decided  to  defer  for  the 
present  the  application  for  a  prov.  order  extending  the  area  of 
supply  into  the  rural  district. 


TRAMWAY  and  RAILWAY  NOTES. 


Biug:ley. — Tramway    Extension. — The    U.D.C.    has 

applied  to  the  B.  of  T.  for  an  extension  of  time  from  February  7th, 
1916,  to  a  year  after  the  termination  of  the  war,  for  the  completion 
of  the  new  tramway  from  the  terminus  at  Croseflats  to  the  Council's 
boundary  adjoining  the  area  of  the  Keighley  R.D.C. 

Birniin^rh^ui- — The  Tramways  Committee  has  decided, 
in  view  of  the  strenuous  traffic  conditions  prevailing,  to  shut  down 
the  tramway  and  'bus  services  on  Christmas  day  in  order  to  give 
the  employes  a  rest. 

Bonriieiuouth.— TRAinvAY  Reconstextction The  T.C. 

has  decided,  subject  to  the  consent  of  the  Treasury,  if  it  be  neces- 
sary, to  borrow  temporarily  by  loan  from  the  banikers,  and  after- 
wards by  mortgage  on  the  rates,  £6,000  for  the  reconstruction  of 
a  portion  of  the  tramway  track  between  the  town  and  Poole  at 
Constitution  Hill.  The  B.  of  T.  has  raised  no  objection  to  the 
project. 

Continental. — Russia. — At  a  recent  meeting  of  the 
Karkoff  T.C,  a  pr  ^position  of  the  General  Electrical  Co.  respecting 
the  sale  of  land,  &o.,  was  accepted.  After  explaining  the  terms  of 
the  bargain,  the  notice  states  that  the  Russian  General  Electrical 
Co.  has  undertaken  to  introduce,  on  account  of  the  town,  a  tramway 
line,  beginning  from  the  Petin'k  line,  and  running  to  the  recently, 
acquired  property.  The  cost  will  be  paid  off  in  three  years  in  equal 
sums ;  the  company  is  to  begin  construction  at  once.  The  town 
will  supply  the  company  with  power  at  5i  farthings  per  KW.-hour. 

Darwen. — The  General  Purposes  Committee  has  declined 
an  application  by  tramway  employes  for  an  advance  in  wages. 

Lanarkshire. — An  arrangement  has  been  made  thereby 
the  possibility  of  the  County  Council  acquiring  the  tramway 
system  will  be  kept  open  till  after  the  war. 

Lejton. — Female    Conductors. — The    U.D.C.     has 

decided  to  train  female  conductors  for  the  tramways,  preference 
to  be  given,  except  in  special  circumstances,  to  single  women  or 
widows.  During  training  they  will  receive  12s.  6d.  per  week,  and 
afterwards  a  wage  of  7'id.  per  hour. 

London.  —  Vehicle  Battery  Maintenance.  —  The 

Metropolitan  Asylums  Board  proposes  to  enter  into  an  agreement 
with  the  Tudor  Accnmnlator  Co.,  for  the  maintenance  of  the 
battery  of  the  new  30-owt.  electric  vehicle  at  Queen  Mary's 
Hospital.  The  agreement  is  for  five  years,  the  amount  charged 
per  mile  run  being  IJd. 

Northanipton.— Female  Conductors.— The  T.C.  hag 

decided  to  train  some  female  conductors  for  the  tramoars,  and  to 
pay  them  the  game  wage  as  received  by  men, 


Sheffield. — The  City  Council  has  confirmed  the  Tram- 
ways Committee's  proposal  to  suspend  the  tramway  service  on  the 
Sunday  following  Christmas  Day.  Sir  William  Clegg,  the  chair- 
man of  the  Commit'ee,  said  it  recognised  that  the  proposal  was 
somewhat  drastic.  There  were  now  100  women  in  the  employ- 
ment of  the  department,  and  the  number  was  rapM'y  increasing. 
The  number  of  passengers  carried  per  day  was  3."iU,UOO,  and  the 
excess  per  week,  compared  with  last  year,  was  about  the  same 
figure  They  were  running  between  1,100  and  1,200  miles  more 
than  in  the  corresponding  period  last  year.  Each  evening  they 
had  to  turn  out  over  100  part-day  or  special  cars  to  meet  the 
increased  traffic.  They  anticipated  that  in  the  week  before 
Christmas  the  staff  wonld  be  overwhelmed,  and  he  was  qnite  snre 
that  unless  advantage  could  be  taken  of  the  special  circnmatances, 
the  time  would  come  when  they  would  break  down  physically. 


TELEGRAPH  and  TELEPHONE  NOTES. 


(.'able  Censorship. — It  was  announced  on  Monday  last 
that  censorship  by  the  Press  Bureau,  on  behalf  of  the  Foreign 
Office,  would  be  suspended  from  Decmber  20th  ;  the  responsibility 
lor  matter  telegraphed  abroad  would  rest  with  the  senders  of  the 
telegrams,  but  the  censorship  of  Press  telegrams  frrm  one  foreign 
country  to  another  over  British  cables  would  remain  unaltered. 
The  censorship  of  naval  or  military  matter  will  continue  as 
before. 

Illicit    Wireless.  —  The    wireless   apparatus   on    the 

German  stfatner  SuJyaria,  which  is  interned  in  the  harbour  of 
Baltimore,  U.S.A.,  has  been  sealed  by  order  of  the  United  States 
Government,  owing  to  charges  that  messages  have  been  sent  and 
received  by  it  recently. 

Russia. — The  chief  Department  of  Posts  and  Telegraphs 
has  allocated  a  sum  of  100,000  roubles  for  converting  the  overhead 
telephone  system  of  the  Saratoff  district  into  an  underground  one. 
The  work  will  begin  in  the  spring  ;  in  the  meantime  the  necessary 
material  will  be  prepared. 

Until  now,  between  Tomsk  and  Omsk  there  has  only  been  one 
telegraph  line,  which  has  proved  altogether  insufficient ;  to  relieve 
this  line,  a  supplementary  line  cii'i  Novo-NikolaievskOmsk  has 
now  been  installed. 

The  Poltava  Government  is  asking  the  Ministry  of  the  Interior 
for  permission  to  construct  a  telephone  line  from  Poltava  to 
Kremenchy.    The  work  will  be  started  immediately. 

Submarine  Detectors.— In  the  Scientific  American  of 

October  16th,  it  was  stati-d  that  a  means  had  been  found  for 
detfcting  the  approach  of  submarine  vessels  at  a  great  distance, 
with  the  aid  of  Mr.  W.  Dubilier,  whose  name  is  known  in  con- 
nection with  wireless  telegraphy.  It  was  not  difficult  to  detect 
the  sound  of  propellers  by  means  of  submerged  microphones,  but 
these  sounds  could  not  be  distinguished  from  those  emitted  by  the 
propellers  of  surface  vessels.  However,  after  numerous  experi- 
ments, a  characteristic  sound  associated  only  with  the  propellers 
of  submarine  vessels  was  identified,  and  eventually  methods  of 
filtering  out  other  sounds  w.-re  developed,  while  the  sensibility 
of  the  receiving  apparatus  was  increased  by  means  of  the  D  •  Forest 
amplifier,  so  that  it  became  po-'sible  to  detect  the  approach  of  a 
submarine  at  a  distance  of  over  ."lO  miles;  the  employment  of  a 
number  of  microphones  arranged  so  as  to  possess  maximum 
sensibility  in  particular  directions  enabled  the  direction  of  the 
submarine  to  be  discovered,  and  a  method  not  disclosed  was  found 
of  estimating  the  distance  of  the  submarine. 

Wireless    Telegraph     Relay. — It    is    reported    that 

Dr.  R.  E.  Hill,  at  the  University  of  Michigan,  has  perfected  a 
relay  for  wireless  telegraphy  which  operates  on  the  principle  of 
tone  instead  of  wave-length  tuning,  and  makes  possible  the 
sending  and  receiving  of  messages  simultaneously  on  the  same 
an'enna  ;  it  will  automatically  relay  wireless  messages  to  a  wire 
telegraph  line,  and  records  the  messages  on  tape  at  a  high  speed. — 
'Mefp-aph  and  Telephone  Age. 

Wireless  Telephony. — Prof.  Pupin  in  a  lecture 
rectntly  described  the  device  which  he  has  invented  for  increasing 
the  range  of  wireless  telephony.  He  states  that  it  eliminates  all 
disturbances  and  static  discharges,  and  selects  only  the  waves 
conveying  the  message. — Telegraph  anil  Telejihoiw  Age. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 

Birkenhead. — December  20th.  Unwashed  roueh  slack 
for  the  Corporation's  electricity  generating  stations,  during  period 
ending  June  30th,  1916.  Mr.  Q.  P,  ghallorosg,  Borpngh  Eleotrioal 
Engineer,  Craven  Street, 
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Anstralia. — Adelaide. — January  19th.  P.M.G.  Com- 
mon-battery switchboard.    See  "  Official  Notices  "  November  19th.* 

January  2(ith.  Deputv  P.M.G.  Twenty  tons  of  galvanised-iron 
wire,  400  lb.  to  the  mile.* 

January  26th.  Deputy  P.M.G.  Telephone  instrnmentB,  parts 
and  accessories.' 

Bbisbane,— February  23rd.  P.M.G.  Whebtstone  apparalu". 
See  "  Otficial  Notices  "  to-day. 

Sydney.— January  31st.  Three  electrically-operated  railway 
freight-car  transferers,  for  Jones  Bay  wharfage,  Pyrmont.  Particu- 
lars from  Bngineer-in-Chief  of  the  Harbour  Trust,  Circular  Quay. 

February  7tb.  Metropolitan  Board  of  Water  Supply  and 
Sewerage.  For  No.  1  pnmping  station  at  Ultimo.  Two  centrifugal 
pnmps  and  electric  motors  (4,000  gallons  per  minute  each), 
switchboards,  starters,  kc.    Contract  No.  1,801.* 

February  28th.  Municipal  Council.  Tenders  for  induction 
regulators.  Specifications  (lie.  <id.)  from  the  Electric  Light 
Department,  Town  Hall,  Sydney. 

\mieafOU. — December  24th.  Corporation.  Supply  and 
erection  of  an  overhead  line,  for  the  Electricity  Department.  See 
"  Official  Notices"  December  10th. 

Redditch. — December  --'.Sth.  Council.  Eighty  tons  per 
week,  for  three  months,  of  D  S.  nuts  or  rough  slack.  See  "  Official 
Notices"  December  10th. 

Salford. — 2.0(i0  tons  of  washed  slack  for  the  eLctricitv 
works,  Frederick  Road.     Chairman  of  Electricity  Committee. 

South  Africa. — Durban. — January  Sth.  Corporation 
Telephone  Department.  (1)  Telephone  apparatus  and  materials  ; 
(2)  underground  cables  ;  (3)  540  c.i.  pipes,  9  ft.  long,  for  cables. 
Messrs.  Webster,  Steel  &  Co.,  5,  East  India  Avenue,  B.C.,  are  the 
Corporation's  London  agents.* 

Spain.  —  Decemlier  2l8t.  ]\runicipal  authorities  of 
Calanas  (Province  of  Huelva).  Concession  for  the  electric  lighting 
of  the  town  during  a  period  of  ten  years. 

December  20th.  Municipal  authorities  of  Vich  (Province  of 
Barcelona).  Concession  for  the  electric  lighting  of  the  town 
during  a  period  of  three  years. 

Municipal  authorities  of  Mola  del  Marques  (Province  of  Valla- 
dolid).     Concession  for  the  electric  lighting  of  the  town. 

Specifications  for  the  items  marked  *  can  be  seen  at  the  Board 
of  Trade  Commercial  Intelligence  Branch  in  London. 


CLOSED. 
Aberdeen     line. —  This   company    has    accepted    the 
tender  of  Messrs.  Siemens  Brcs.  Dynamo  Works,  Ltd.,  for  Wotan, 
tantalum,  aod  carbon  lamps,  for  the  year  1916. 

Australia. — The  following  contracts  have  been  placed  : — 

COMMONWFALTH    RaJLW.WS. 

Portable  telephones,  £530.— Western  Electric  Co.  (Aust.),  Ltd. 

Metropolitan  Bo-arb  of  Water  Supply  and  Sewerage. 
Centrifugal  pumps  and  motors  (Richmond    pumping  station),  £1,827. — 
ZoUnnr,  Ltd.  {including  motors  supplied  by  General  Electric  Co.  of 
America). 

P.M.G.'s  Department,  Sydney. 
Supply  of  distriliutingcaWe  terminals,  £  1,000.— The  Oliver  Co. 
Metal-ftlament  lamps,  .t517.— Dick,  Kerr  &  Co. 
17  strips  metallic  circuit  protectors  and  mounting  plates,  £935.— Western 

Electric  Co.  rAust.l,  Ltd. 
6,(X]0  ft.  glazed  earthenware  conduit,  two  ducts  ;  2,500  ditto,  three  ducts  ; 
30,OOJ  ditto,  four  ducts,  £2, "i??.— Sydney  Stoneware  Pipe  Association. 
P.M.G.'s  Department.  Melbuene. 
Telephone  cords,  &o.,  £335.— Laurence  &  Hanson  Electrical  Co.,  Ltd. 
Telephone  diaphragms  and  microphones,  £lv4. — fOO  common-battery  tele- 
phones, £1,600.— Western  Electric  Co.  (Aust. I,  Ltd. 
Victorian  Railways. 
Electrification  of  Melbourne  Suburban  Railways,  sub-ptation  building  at 
Albion,  f  l.S,073.-J.  S.  (i.  Wright.  ~Aii»l.  Minm:i  Standard. 

fiiillinniiani  (Kent).  —  The  T.C.  has  accepted  the 
following  tenders  for  coal  for  the  electricity  works  : — 

Gill  A  Bon,  Ltd.- 100  tons  of  Notts  Gedling  l^-in.  nutty  slack,  at  £1  4s.  6d. 

per  ton.  and  100  tons  of  Notts  Ruff  rd  IJ-in.  nutty  slack,  at  £1  8s.  lOd. 
Bpencer,  Whatley,  Ltd. -.100  tons  ot  Nnrth  Stairs  2-in.  and  Jin.  D.8.,  at 

£1  (is.  per  ton,  and  60  tone  of  Snibson  Deep  l^-in.  slack,  at  £1  Is. 

per  ton. 

C>las!>'OW. — The  Hyatt  Holler  Bearing  Department  of 
Messrs.  Broom  k  Wade,  Ltd.,  has  secured  an  order  from  the  North 
Kritish  Locomotive  Co.,  Ltd.,  of  Glasgow,  for  350  three-inch  Hyatt 
roller  bearing  drop  hangers  complete,  to  be  installed  in  their 
new  works. 

liOndon. — The  Ti.O.C.  has  accepted  the  tender  of  the 
Maxim  Lamp  Works.  Ltd.,  for  nn  annual  supply  of  electric  traction 
glow-lamps  for  the  Tramways  Department. 

Morley. — The  T.C.  has  accepted  the  tender  of  Messrs. 
Bedford  \  Co.  for  coal  for  the  electricity  works. 

.Xewport    (.Moil.). — The    Borough    Hlcctrical    Engineer 

has  beon  authorised  to  order  300  tons  of  Itedwas  nnvlgaliun  ooal, 
at  Hn.  lid.  per  ton,  and  .^00  tons  of  Crumlin  Valleys  coal,  at  128. 
per  ton. 

\uneatoii. — The  T.C.  has  accepted  the  tender  of  Messrs. 
Baboock  \  Wilcox,  Ltd..  for  pipework  for  plant  extensions  at  the 
electricity  works,  at  £330. 

Oiving  to  the  satisfaotory  operation  of  the  7.'>0'Kw.  geared 
Ourtis  turhi-generator  that  was  sapplied  by  the  British  Thomson- 
Houston  Co.,  Ltd..  the  Corporation  has  now  placed  with  the 
company  an  order  for  a  duplicate  let. 


Tor(|uay. — Messrs.  E.  P.  Bovey  &  Son  have  written  to 
the  T.C.  intimating  that,  in  view  of  the  difficulty  of  delivery  of 
materials,  they  could  not  guarantee  completion  of  the  electrical 
work  of  the  new  Medical  Baths  in  any  definite  time,  and  must 
therefore  let  the  work  pass.  The  Baths  Committee  has  resolved  that, 
providing  Messrs.  Bovey  will  complete  the  work  within  four  weeks 
from  the  date  the  materials  for  the  job  are  on  the  site,  their  tender 
be  accepted,  but  failing  this,  that  the  next  lowest  tender  be 
accepted. 

Wolverhaiupton.  —  The  Tramways  Committee  has 
accepted  the  tender  of  Messrs.  Hadfields,  Ltd.,  at  £5n.~>,  for  the 
supply  of  14  pairs  of  points. 

Worcester.  —  The  City  Council  has  confirmed  the 
acceptance  of  the  tender  of  the  Pulsometer  Engineering  Co.,  Ltd., 
amounting  to  £192,  for  supply  of  a  centrifugal  motor-driven 
pump,  with  crab,  i:c.,  for  the  detritus  well. 


FORTHCOMING     EVENTS. 


Institution  of  Mechanical  Engineers.- Fridav.  December  17th.    At  6  p.m.. 

At  11,  Great  George  btreet,  Westminster,  8.W.     Paper  nii  *■  Eogineeriog 

Colleges  and  the  War,"  by  Dr.  R.  M.  Walmsley  and  -Mr.  C.  E.  Larard. 
Electro-Harmonic  Society.  — Fiiday,  December  17th.    At  8  p.m.    At  Holborn 

Kestauranc.    Smoking  Concert. 
North-East  Coast  Institution  of  Engineers  and  Shipbuilders.— Friday, 

December   i7tb.    At   7.30   p  m.     At    Uolbcc    iaali,  iicwcasUe,    General 

Meeting. 
University   College,   London.— Friday,  December  17th.     At  5  p.m.     Final 

Lecture  on  "  lilectnc  Healing  and  Electric  Furnaces,"  by  Piof.  J.  A. 

Fleming,  F.R.8. 
Manchester   Association   of   Engineers.— Saturday,  December   18th.    At 

Giand  tiotel,  Aytoun  Btreet,  Manchester.    Topical  Discussion  Evening. 
Junior  Institution  ot   Engineers.— Monday,  December  20ib.    At  7  30  p.m. 

At  the  I.E.E..  Victoria  Embankmeni.  W.C.   Paper  on  "  The  Modetniiation 

of  Power  Plaut  in  Factories,"  by  Mr.  W.  A.  Tookey. 
Salford  Technical   and   Engineering  Association.— Monday,  December 

27ih.    At  7  p.m.    At  the  Royal  Teccnioal  Institute,  Peel  Park.    Annual 

Social, 


FUTURE  TRADE  WITH  RUSSIA. 


It  may  be  not  without  interest  to  hear  what  our  French  friends 
have  to  say  in  regard  to  the  cultivation  of  commercial  relations 
with  Russia,  on  the  principle  that  it  is  always  advisable  to  learn 
something,  if  possible,  from  our  neighbours,  just  as  the  latter  seek 
information  from  us.  That  the  French  are  hopeful  of  secaring 
advantages  in  Russia  after  the  war  is  shown  by  the  fact  that  the 
Minister  of  Foreign  Affairs  apiointed  a  Commission  some  time  ago, 
under  the  presidency  of  M.  Mrline,  to  co-ordinate  the  good  wishes 
scattered  about  in  respect  to  the  promotion  of  business,  and  the 
Commission  itself  obtained  the  services  of  a  Consultative  Com- 
mittee, composed  mostly  of  leaders  of  commerce  and  industry, 
to  make  inquiries  in  circles  interested  in  trade  with  Rassia,  and 
collect  the  sufrgestions  for  the  consideration  of  the  pnblic 
authorities.  The  results  of  the  investigation,  together  with  the 
Committee's  recommendations,  were  recently  published  in  a 
general  report  by  M.  Pierre  Arbel,  which  is  divided  into  two  parts, 
one  dealing  with  the  standpoint  of  German  trade  with  Russia,  and 
the  other  with  that  of  France  with  that  country.  We  do  not 
observe  anything  particularly  new  in  the  German  part,  but  it  is 
well  not  to  overlook  the  statement  that,  in  order  to  develop  the 
export  trade  at  any  cost,  the  German  people,  with  the  Government 
at  the  head,  have  consented  to  pay  in  the  home  market  prices  which 
are  much  higher  than  the  export  prices,  calculating  that  the  high 
inland  prices  were  only  a  displacement  of  riches  without  vexations 
recoil  on  the  general  public,  whilst,  on  the  other  hand,  all  the 
transactions  effected  abroad  would  cause  an  influx  of  money 
profitable  to  the  nation.  The  report  states  that  this  was  the  origin 
of  the  export  bounties,  by  means  of  which  the  Germans  found  a 
practical  and  efficacious  method,  not  only  of  favouring  their 
exports,  but  also  of  annulling  the  natural  effect  of  Customs  duties, 
and  the  Committee  remarks  that  not  one  of  the  least  preoccupa- 
tions of  the  negotiators  of  the  future  Peace  Treaty  should  be  to 
provide  a  remedy  for  this  matter. 

The  second  part  of  the  report,  dealing  in  general  with  the  diffi- 
culties which  have  hampered  French  exports  to  Russia  in  the 
past,  enumerates  these  as  the  lack  of  qualified  commercial  repre- 
sentatives and  travellers  knowing  the  language,  the  absence  of 
information  concerning  Rus!>ian  customers,  and  the  fear  of  having 
to  grant  long  credits.  It  is,  however,  noted  that  the  French 
Chamber  of  Commerce  in  Paris,  the  Russian  Chamber  of  Commerce 
in  Paris,  and  the  itusso-French  Chamber  of  lommercc  in  Petro- 
grad,  together  with  the  public  authorities,  hare  endeavoured,  since 
the  declaration  of  war,  to  place  the  neofspary  information  at  the 
disposal  of  exporters,  including  details  of  businPsR  such  as  concerns 
goods  required  or  offend  in  Russia,  and  of  offers  of  co-operation 
made  by  Frenchmen  or  persons  not  ac(|uninted  with  French,  living 
in  Uustia.  I'ho  education  of  young  men  in  commerce  and  in 
Knssinn  is  beine:  undertaken,  eo  that  it  will  he  possiblr  to  dispense 
with  German  intermediaries  in  future  ;  whilst  in  the  case  of  trade 
credit  it  is  held  that  an  entirely  now  organisation  has  to  bo  created. 
Th«  Fronoh  banks  and  the  Bank  of  France  in  partioular  ought  to 
disoount  long  term  drafts  on  other  oonntrios.  Rut  the  report 
emphasises  the  neoeuity  for  the  establishment  of  an  export  bank 
with   the  ca-op*r»tlon  of  the  State,  and  state*  that  if  siioh  an 
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inatitution  could  not  be  formed  at  once,  it  wonld  be  possible  to 
include  Engflish  and  Russian  capital  for  the  same  purpose.  A 
matter  of  considerable  importance  is  raised  in  regard  to  the  clear- 
ance of  Koods  through  the  Russian  Cus^oms-housee,  where  the 
Allied  Administration  is  blamed  for  causing  trouble.  It  is  there- 
fore suggested  that  in  order  to  provide  a  remedy  Customs-houses 
as  in  Russia  should  be  established  in  Paris  and  in  the  principal 
French  seaports  to  receive  declarations,  undertake  verifications  and 
levy  the  duties,  so  that  the  cases  or  bales  sealed  by  the  Russian 
officials  would  be  admitted  into  Russia  after  a  simple  confirmation. 
We  do  not  notice  in  this  connection  any  reference  to  the  pledge 
which  was  recently  given,  when  in  Paris,  by  the  Russian  Minister 
of  Finance,  who  promised  one  of  the  French  ministers  that  he 
favoured  the  opening  of  such  Customghouses  and  would  endeavour 
to  secure  their  establishment. 

The  report  also  discusses  particular  oases  of  Franco-Russian 
imports  and  exports.  Leaving  out  of  consideration  the  question  of 
coal,  we  can  associate  ourselves  with  the  opinion  expressed  by  the 
Consulting  Committee  that  France — Great  Britain  also — should 
fnrniah  at  least  a  portion  of  the  iron  and  steel  materials  intended 
for  works,  pledged  by  loans  issued  in  France  or  (Jreat  llritain,  for 
water,  gas  and  railway  concessions,  i:c,,  and  that  a  special  tariff 
should  be  obtained  for  application  to  metallurgical  products 
imported  into  Russia,  owing  to  the  inadequacy  of  the  native  pro- 
duction. In  the  case  of  machinery,  France  exported  only  7,.i00 
tons  to  Russia  in  1911  out  of  the  300,000  tons  imported  into  that 
country  in  that  year,  and  it  is  admitted  that  the  French 
can  only  think  of  exporting  more  largely  when  they  have 
reorganised  their  mechanical  engineering  industry.  Coming  to 
cjnsider  the  problem  of  electrical  machinery,  we  now  find  a 
further  explanation  tor  the  great  preponderance  of  German  types 
in  Russia  in  the  past — an  explanation  which,  even  where  unknown, 
followed  naturally  from  the  fact  that  Teutonic  electrical 
material  previously  formed  112  per  cent,  of  the  total  imports  of 
this  class  into  Russia.  Its  interpretation  is  that  the  Verband 
Deutscher  Elektroteohniker  secured  the  adoption  of  its  con- 
structional regulations  in  Russia,  and  now  the  Consulting 
Committee  contends  that  it  will  be  possible  for  French  electrical 
firms  easily  to  compete  with  Teutonic  industry  if  they  can  obtain 
the  substitution  of  the  icgulationa  of  the  XTnion  des  Syndicats 
d'Electricite.  By  all  means  let  na  supersede  the  Teutonic 
methods,  but  let  the  Allies,  if  possible,  try  and  arrange  a  common 
basis  for  future  work.  In  conclusion,  the  report  refers  to  public 
works  in  general,  and  suggests  that  the  French  Government 
could  take  useful  action  when  foreign  loans  are  proposed  in  the 
French  market,  so  that  the  flotation  of  such  loans  should  be 
acoompanied  by  an  increase  in  the  activity  of  French  industries, 
and  no  longer  serve  for  the  assistance  of  competitors  ; 
and  that  the  Russian  Government  should  henceforth  grant  to 
French  manufacturers  a  considerable  part  of  the  orders  for  works 
to  be  carried  out  and  deliveries  to  be  effected. 

We  were  under  the  impression  that  the  French  Government  had 
for  years  past  made  it  a  constant  condition  that  foreign  loans 
should  be  accompanied  by,  or  be  contingent  on,  orders,  and 
assume,  therefore,  that  a  stricter  adherence  to  this  practice  is 
desired  in  the  future.  It  is  precisely  a  policy  of  this  kind  which 
is  urgently  needed  in  Great  Britain.  A  Government  alone  can 
make  suggestions  in  the  right  spirit,  and  if  these  are  not  acted 
upon,  it  w  possible  for  a  Government  to  command  the  attention 
of  banking  and  other  financial  institutions  concerned.  We  have 
sent  millions  of  pounds  out  of  this  country  which  have  frequently 
been  used  for  payment  for  orders  placed  with  o?tr  foreign  com- 
petitors '  If  public  issues  can  be  controlled  now,  how  much  more 
essential  will  it  be  for  foreign  emissions  to  be  regulated  for 
mutual  benefit  after  the  war  ;  for  reciprocity  there  must  be. 


NOTES. 

Institution   and   Lecture  Xotes.— Royal   Institu- 
tion.—with  reference  to  the  list  of  eventsannounced  incur  last  issue, 
we  have  now  received  the  complete  programme  of  arrangements, 
from  which  we  select  th'?  following  : — 
.Unoaryaist.— "Problems  in  Capillarity,"  by  Sir  James  Dowar. 
Febraary  18.h.— "  Polarised  Ligbt  and  its  Applications  to  EnRineering,"  by 
Prol,  E,  G.  Ooker.  ..  ,      „     , 

March  3rd.— "Corona  and  other  Forms  o(  Bleotrio  Disohart'a,"  by  Proi. 
8.  P.  Thompson.  „     ,  „.     ,   , 

April  Uth.—"  The  Genesis  and  Absorption  ot  X-rays,"  by  Prot.  Bir  J.J. 

Thomson.  ,  ,  . 

Janoary  20ih  and  27th  and  Pubruary  ard.— Three  Lectures  on  "  Utilisation 

ot  Knerey  from  Coal,"  by  Prot.  W.  A.  Bone. 
March    inth  and  aSrd.—"  Organic    Chemistry   In    War,"  by   Prof.  H.  E. 

Armstrong, 
March  11th,  I8th,  25th,  April  Ist,  K',h.  and  15th.— "  Radiation  from  Atoms 
and  Electrons,"  by  Prot.  Sir  J.  J.  Thomson. 

Institution  of  Electrical  Engineers.— A  meeting  of  the 
Westebs  Local  Sectio.n  was  held  at  Cardiff  on  Monday  ; 
the  attendance  was  oomparaHvely  small,  Mr,  J.  R,  Beard  read  a 
paper  on  "  The  Design  of  High-Prcs-'ure  Distribution  Systems," 
and  Mr.  W  A.  Chamen,  who  presided,  drew  attention  to  the 
remarkably  large  number  of  sub-stations  and  generating  stations 
that  the  Newcastle  system  now  possessed.  He  said  it  would  be 
interesting  if  they  could  know  what  would  be  the  effect  if  some 
of  these  sub-generating  stations  by  accident  suddenly  ceased 
giving  a  supply.  Were  the  arrangements  such  that  any  one  of 
them  ooald  shut  down  and  still  allow  others  to  go  on  without 
interruption  '  Mr.  Allan,  the  local  secretary,  also  spoke,  and  a 
hearty  vote  of  thanks  was  accorded  to  the  author. 


The  Committee  of  the  Manohesteb  Students'  Section  of 
the  Institution  has  Heoirlpd  to  cancel  all  meetings  this  Session. 

Institution  of  tivll  Engineers On  Tuesday  last,  the  "  James 

Forrest"  lecture,  written  by  Mr.  H.  M.  Hobart,  was  read  in  abstract 
by  Mr.  J.  A,  F.  Aspinall.  The  subject  of  the  lecture  was 
"Electrical  Railways,"  and  the  paper,  as  read,  appeared  to  consist 
almost  wholly  of  workinjr  data  and  statistics  relating  to  recent 
progress  in  electric  railway  operation  in  the  United  States.  After 
an  introduction  outlining  the  extraordinary  reduction  in  capital 
cost  and  improvement  in  efTioiency  of  electrical  plant  during  the 
past  20  years,  the  author  described  the  methods  adopted  for 
the  application  of  electrical  haulage  to  the  Butte.  Anaconda 
and  Pacific  Railway,  and  the  Chicago,  Milwaukee  and  St.  Paul 
Railway.  From  the  mass  of  figures  that  were  given  it  was 
clear  that  as  the  result  of  electrification  the  economies  that  were 
effected  in  comparison  with  steam  were  very  substantial.  On  the 
Chicago  railway  regenerative  operation  is  being  adopted,  and  is 
expected  to  effect  a  marked  reduction  in  working  costs.  During 
the  meeting  a  telegram  from  the  author  was  read  stating  that  on 
the  Chicago  railway  a  2,.'i00-ton'.load,  12  per  cent,  over  the  guarantee, 
was  hauled  up  a  20-mile  section  including  grades  up  to  2  per  cent, 
by  an  electric  locomotive  weighing  25o  tons,  and  descended  under 
regenerative  control,  returning  energy  into  the  100,000-volt 
system.  The  author  concluded  his  lecture  with  a  statement  to 
the  effect  that  direct  current  was  the  best  for  heavy  traction,  and 
that  high-pressure  D.c.  supply  through  overhead  conductors  had 
been  proved  successful. 

The  railways  above  referred  to  were  respectively  described  in 
the  Electrical  Review,  on  March  27th  and  April  3id,  1914,  and 
November  5th,  1915. 

Volunteer  ]\'Ot(BS. — ENGINEERINftlNSTITUTIONS'VOLrN- 
TEER  En<;inbbr  CoBi'S. — Orders  for  fortnight  commencine 
December  20th,  1915.— By  Lieut.-Col.  C.  B.  Clay,  V.D.,  Com- 
mandant. 

Drills,  6.25  to  7.25  ;  7.25  to  8.25  p.m. 

Monday,  December  20th. — Sections  1  and  2,  Technical ;  Sections 
3  and  1,  Squad,  Signalling  Section  and  Recrnite. 

Ti'esday,  December  21st. — School  of  Arms  with  Architeots 
Corps,  r.  to  7  p.m. 

Thiirsdai/,  December  23rd,  to  Thursday,  December  30th  inclusive. 
— Headquarters  closed. 

Friday,  December  31st. — Social  evening,  6.1.'.  to  8.15. 

Saturday,  Januarv  Ist. — Uniform  parade. 

Olficer  for  the  M'eek  :  Monday,  December  20th,  to  Saturday, 
January  1st,  Mr.  Corbett. 

Platoon  on  Duty. — Monday,  December  20th,  to  Saturday, 
January  1st. — No.  2  Platoon.  Platoon  on  duty  has  to  provide  a 
piquet  for  Headquarters  of  one  N.C.O.  and  three  men,  and  also  one 
N.C.O.  for  instructing  recruits. 

Sections  for  Technical  Parade  at  Headquarters,  London  Elec- 
trical Engineers,  46,  Regency  Street.  S.W.  Sections  for  Shooting 
Parade  at  Miniature  Ranges.  Unless  otherwise  ordered,  all 
Parades  at  Chester  House. 

E.  G.  Fleming, 
Acting  Adjutant  and  Company  Commander, 

3bd  Batt.  (Old  Boys)  Central  London  Regiment  (Voldn- 
TEEBS). — Battalion  Orders  by  Colonel  S.  G.  Grant  (Officer  Com- 
manding), Thursday,  December  liith,  1915  ; — 

Wee\-end  Paradf.i. — Saturday. — The  Battalion  will  parade  at 
Baker  Street  Station  2,30  p.m.  and  proceed  by  train  to  Neasden 
Station,  detrain,  and  proceed  by  march  route  to  Wembley  Camp. 

Sunday. — 7  a.m  ,  Reveille  ;  10  a.m.,  Church  Parade  ;  10,20  a.m., 
Parade  under  Company  Officers;  2.15  p.m.,  Parade  under  Platoon 
Commanders  ;  5  p.m.,  Lecture  on  Signalling  (Maintenance  of 
Communication — use  of  latest  appliances),  by  Lieut.  Reed, 
Gloucester  Rpgiment  (late  member  of  the  Corps). 

Musketry. — Inter-Platoon  Competition. — Acton  Range  will  be 
open  on  Saturday  next,  the  18th  inst.,  for  practice  in  above  com- 
petition, for  those  men  only  who  have  sent  in  their  names  (limited 
to  20)  to  the  Musketry  Staff.  Shooting — 11  a.m,  to  1  p.m.  and 
2  to  4  p.m.  It  is  hoped  that  as  many  men  as  possible  will  make  it 
convenient  to  shoot  during  the  morning. 

There  will  be  shooting  at  Bisley  on  Saturday  next,  the  18th 
inst.  Members  must  report  themselves  to  Sergeant  Cotter  at  the 
barrier  of  No.  9  Platform,  Waterloo  Station,  at  12.45  p.m. 
Names  must  previously  be  sent  in  to  Headquarters. 

A.  G.  Joiner,  Major  and  Adjutant,  O.B.C. 

Patents  and  .41ien   Enemies. — Application  has  been 

ma  ie  to  the  B  ard  of  Trade  in  respect  of  Patents  Nos.  26,297/04, 
21,7.50/09.  24,3.S9/10,  19,473/U,  16,165/12,  218/13,  1,179/13,  and 
25,180/13,  granted  to  Th.  Goldschmidt  and  his  apsociated  company, 
for  the  welding  of  rails,  by  the  British  Thermit  Co.,  Ltd. 

The  Board  of  Trade  has  published  a  notice  in  the  London  Gazette 
restating  and  extending  the  provisions  of  the  Licence,  dated 
November  14th,  1915,  with  regard  to  the  payment  of  fees  in 
respect  of  the  Registration  of  Patents  in  enemy  countries. 

liOndon    Electrical    Eniiineers.    R.E.    (Territorial 

Force).— The  Corps  of  London  Electrical  Engineers  is  again  open 
to  recruiting.  Men  of  the  following  professions  and  trades  are 
specially  required  : — Mechanical  and  electrical  engineers,  elec- 
tricians, engine  drivers,  engine  erectors,  instrument  repairers, 
metal  turners,  fitters,  telephonists  and  telegraphists,  and  tinsmiths. 
There  are  a  limited  number  of  vacancies  for  carpenters,  cabinet 
makera,  pattern  makers,  draughtsmen,  joiners  and  wood  turners. 
Forme  of  particulars  can  be  obtained  from  the  Officer  GommandiDff, 
at  46,  Recrenoy  Street,  Westminater,  S.W, 
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EarniilffS  of  Eiiffiueers.— The  Daily  Chromde  states 
that  the  memburship  of  the  Amalgamated  Soci.-ty  of  Eoginefrs 
has  advanced  from  173  629  to  204. 1*^2  in  11  months,  and  the  funds 
have  increased  by  £237,070  in  10  months.  It  is  estimated  that, 
tskiner  into  account  increases  in  weekly  wages,  increase  in  piece 
work  prices  and  amount  of  overtime,  the  earnings  of  members 
must  have  increased  by  about  2  million  pounds  per  annum. 

Who  AVill  Assist  ?— Mr.  H.  Scholey,  writing  further 
with  reference  to  thp  case  of  the  Belgian  mentioned  by  him  in  our 
issue  of  November  2(3  th,  says  : — 

"  I  have  been  interesting  myself  in  the  case  of  a  Belgrian  mer- 
chant who,  prior  to  the  war,  occupied  a  very  important  position  in 
the  city  of  Antwerp,  but  is  now  practically  stranded.  He  is  a  man 
of  unusual  education,  and  I  felt  that  there  ought  to  be  no  difficulty 
in  securing  him  a  temporary  position.  I  obtained  an  introduction 
for  him  to  a  large  firm,  who  made  a  half  promise  that  they  would 
find  him  work,  but  after  the  interview  which  my  friend  had  with 
this  firm,  we  were  both  disappointed  to  find  they  were  unable  to  do 
anything  for  him.  You  will  be  interested  to  observe  the  conclu- 
sions which  my  friend  arrived  at,  and  it  constitutes  a  rather  serious 
criticism  of  the  methods  adopted  by  Relief  Committees. 

To  me  the  fa<it  lies  somewhat  deeper.  In  fact,  the  Belgians  have  been 
spoilt  by  you  Englsbmen.  You  gave  them  too  much  money  when  the  flood  of 
my  countrymen  leiched  your  hispit^ble  shores.  I  admit  we  wanted  help,  and 
your  Pity  Was  arous-d.  But  ihe  members  of  your  War  Refugees'  ('ommittees, 
oonsuliing  mnra  their  generous  heart  than  their  head,  made  morally  wrong 
the  good  they  physically  did.  Further,  I  dare  «»y,  your  upper-middle  aril 
working  olas  es  are  quite  strang-'S  to  each  ether.  «nd  that  iB  one  of  the 
reasons  why  Ihe  members  of  our  War  Refugee*' Committees  were  absolutely 
ignrrant  hiw  to  deal  properly  with  the  esp'itnated  Belgians. 

What  was  the  result  ?  Money  was  lavishly  spent  and  given  without  discre- 
tion. Men  used  to  hard  work  got  more  money  than  they  ever  had  in  their 
possession,  or  had  dreamed  of.  They  became  very  soon  sluggards.  In  this 
state  moral  feelings  are  affected,  and  every  day  of  laziness  wrought  more 
havoc  amongst  them.  And  what  you  Englishmen  did  m  splenSrl  generosity 
and  s»lf-s»crifice  was  considered  by  the  Beigi  >ns  as  an  abso  ute  duty,  and  now 
they  rnly  fully  on  it.  Poor  countrymen  you  g.ve  them  too  much  money,  and 
what  they  wanted  was  real  irue  moral  food,  which  they  can  only  find  in  their 
own  selves  as  a  result  of  had  woik. 

And  still  the  war  is  raging,  and  will  last  for  many  months  to  come,  and 
people  here,  judging  by  'he  fncts  without  looking  at  the  causes,  and  ignorant 
also  of  the  psychology  of  a  nation,  judge  us  rather  severely  now.  They  think 
us  to  be  a  lazy,  indolent  folk.    The  Englishman  is  tired  a  bit  now  of  his  spoilt 

child- 

And  I,  with  some  others,  who  were  courageous  from  the  veiy  first  day  of  the 
war,  are  drowned  in  the  mass,  and,  alas  !  to  my  experience,  I  can  assure  you 
that  on  two  occasions  lately  it  was  enough  for  me  to  mention  my  nationality 
in  order  to  see  the  doors  closed  tome  when  I  applied  for  a  vacancy. 

"  I  may  add  that  this  gentleman  has  refused  any  financial  help, 
but  up  to  the  present  has  managed  to  keep  his  family  of  four  on  a 
wage  of  303.  per  week." 

Fatalities. — Newcastle-on-Tyxe. — An     inquest    was 

held  on  8th  inst.  on  John  Spiller  Snell,  an  electrician,  of  Heaton, 
Newcastle-on-Ty  ne,  who  had  died  in  the  infirmary  on  November  2 1  st, 
from  injuries  caused  by  an  explosion  on  a  vepsel  in  course  of  con- 
struction at  a  neighbouring  shipyard.  A  fitter  named  Robert 
Megson  gave  evidence  as  to  the  explosion,  for  which  he  could 
as  ign  DO  cause.  John  Lauder,  a  fitters'  labourer,  said  Snell,  a 
man  called  James  Nicholson,  and  others,  were  engaged  on  some 
electric  wires  at  the  time  of  the  explosion.  After  the  occurrence 
he  went  to  look  for  the  men.  Nicholson  was  dead,  and  Snell  was 
injured.  Frederick  Alexander  Rops,  electrical  engineer,  said  he 
gave  instructions  for  some  batteries  to  be  charged.  Next  morning 
he  found  there  had  been  an  explosion  under  the  battery  hatch, 
which  was  blown  off.  Id  his  opinion  the  explosion  was  due  to  an 
accumulation  of  hydrogen  gas.  There  were  fans  to  take  away 
surplus  gas,  but  if  there  were  an  accumulation  of  hydrogen  it 
could  be  igni'ed  by  an  electric  spark  or  a  light.  The  most  likely 
explanation  was  that  some  one  had  left  off  one  of  the  battery  tank 
hatches,  and  some  one  had  brought  mean^  of  ignition  to  the  place. 
Evidence  was  given  that  the  fans  were  running  shortly  before  the 
accident.  It  was  also  stated  that  there  might  be  an  accumulation 
of  gas  which  might  have  been  ignited  by  a  spark  due  to  a  loose 
connec  ion  between  the  cells  unHer  the  battery  cover.  A  verdict 
of  "Accirfmtal  death"  was  returned,  the  jury  adding  that  there 
was  no  direct  evidence  as  to  the  cause  of  the  explosion.  At  the 
inquest  on  James  Nicholson  an  eleotrici ■in,  of  Glasgow,  asimilar 
verdict  was  returned,  as  mentioned  bv  us  last  week. 

Mkthil  —It  is  statedjihat  Alex.  Martin,  aged  Ifi,  an  apprentice 
electrician,  was  killed  on  Saturday  last  in  the  Leven  Colliery  of 
the  Fife  Coal  Co.,  by  his  arm  coming  into  contact  with  a  live  wire. 

Trade    riiion  Alliance.— Tlie   Timrn  states  that  the 

Triple  Alliance  of  the  Miners'  Federation  of  Great  Britain,  the 
National  Union  of  Railwaymen,  and  the  National  Transport 
Woikers'  Federation  was  ratified  last  week  at  a  j  lint  conference  of 
the  Executive  Committees  of  the  three  Uni  ^ns.  The  Alliance  con- 
stitntes  the  strongest  force  for  combined  action  m  the  history  of 
the  labour  movement.  Of  the  million  and  a  half  workers  affected 
by  it,  the  Minern'  Fed-'ration  contributes  about  800,000  and  the 
remainder  is  divided  almost  equally  between  the  other  two  bodies. 
The  Alliance  was  established  by  unanimous  resolution.  The  fol- 
lowing are  the  principal  features  : — Matters  submitted  are  to  be  of 
a  rational  character,  or,  in  the  opinion  of  the  Executive  making 
the  request,  nooesBitating  combined  action.  Before  the  co-opera- 
tion of  the  joint  organisation  is  sought  the  matter  in  dispute 
must  receive  the  endorsement  of  the  National  Executive  of  the 
organisation  primarily  oononrned.  rcriodioal  meetings  of  the 
three  full  Executives  shall  be  held  at  lpai<t  half-yearly.  A  consul- 
lativn  Committeo  of  six  to  bo  appointed,  composed  of  two  memben 
from  the  Executive  Oimmittee  of  each  of  the  three  hodiei.  Com- 
plete  autonomy  ihall  be  reserved  to  any  one  of  the  three  bodira 
afBliated  to  take  aotlon  on  Iti  own  behalf.    Joint  Mtion  oan  only 


be  taken  when  the  question  at  issue  has  been  before  the  members 
of  the  three  organisations,  and  decided  by  such  methods  as  the 
constitution  of  each  organisation  provides. 

Eng:ineers  for  the  Artists  Rifles  O.T.f . — The  officer 

commanding  the  2nd  Battalion  of  the  Artists  Rifles  Officers  Train- 
ing Corps  has  decided  to  f  irm  a  special  company,  to  consist  mainly 
of  professional  men  whose  technical  experience  renders  them 
qualified  for  appointment  as  officers  to  those  units  or  branches  of 
the  Army  in  which  knowledge  of  construction  and  civil  engi- 
neering is  especially  useful  in  the  conditions  obtaining  in  modern 
war.  A  large  number  of  men  have  already  been  enrolled,  but 
there  are  still  vacancies  for  civil,  mechanical  and  mining  engineers, 
architects,  public  works  surveyors,  and  borough  engineers,  to 
receive  the  military  training  which  is  essential  if  the  military 
authorities  are  to  make  full  use  of  their  professional  skill  and 
experience.  Professional  men  having  Colonial  experience  will  be 
particularly  welcome.  Application  for  nomination  to  the  corps 
should  be  made  to  the  Headquarters,  Artiste  Rifles  O.T.C-,  7,  Duke's 
Road,  Easton  Road,  W.C. 

Social. — On  WedDesday  of  last  week  nearly  1,500 
persons  attended  the  annual  whist  drive  and  dance  promoted  by 
the  Blackpool  Corporation  Electricity  and  Tramway  Employes' 
Institute  and  held  at  the  Blackpool  Tower  Ballroom.  A  military 
band  played  for  dancing.  The  proceeds,  which  should  be  sub- 
stantial, are  to  be  divided  between  the  Lancashire  Military  Con- 
valescent Hospital  Gvmnasium  and  Concert  Hall  and  the  Tramway 
Employe i'  Sick  and  Benevolent  Funds. 

Dublin  Electrical  Workers.  —  The  Electrical  Trade 

Union  has  intimated  to  public  boards  that  an  increase  of  id.  per 
hour  and  a  war  bonus  of  (id.  has  been  granted  to  electricians  in 
the  city  working  under  the  War  Office. 

Northampton   Polytechnic   Institute.— The  annual 

prize  distribution  takes  place  to-morrow  (Saturday)  afternoon,  at 
three  o'clock. 


OUR     PERSONAL     COLUMN. 

The  Editors  invite  electrical  engineers^  whether  cormected  with  ths 
technical  or  the  commercial  side  of  the  profession  and  industry 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Elkotbical  Review  posted  as  to  their  movements. 

Central  Station  and  Tramway  OflBcials. — The  Torquay 

E.L.  Oimmittee  has  decided  to  grant  the  electrical  engineer's 
application  for  leave  of  absence  in  order  to  join  H.M.  Forces, 
on  the  conditions  applying  to  the  enlistment  of  officers,  it 
being  understood  thai  the  assistant  electrical  engineer,  Mr. 
Keenan.   will  carry  out  the  duties  for  the  pre^Mit. 

Mr.  C  E.  Garnett,  Darwen's  electrical  engineer,  and  Mr. 
F.  J.  S.  HosKEN,  manager  of  the  Coiporation  Tramways, 
enlisted  under  the  group  s>'stem  on  December  9th. 

The  Newport  (Mon.)  T.C.  is  recommended  to  increase  the 
salary-  of  Mr.  H.  A.  Felton,  the  electricity  works  superinten- 
dent," from  £1.56  to  £166  per  annum,  and  that  of  Mr.  A.  H. 
Cl.arke.  senior  engineer-in-charge,  from  £130  to  £140,  from 
April  next. 

Mr.  R.  N-  Mayne.  manager  of  Eedditch  electricity  works, 
whose  conimi.s.sion  in  the  Bedfordshire  Regiment  was  can- 
celled by  the  War  Office  some  time  ago  owing  to  the  indis- 
pensable character  of  his  services  in  connection  with  the 
extension  of  the  undertaking,  informed  the  Council  last  week 
that  he  proposed  to  renew  his  application  for  a  commission 
having  regard  to  the  urgent  demand  for  unmarried  men  under 
41  years  of  age.  He  aske<l  the  Council  to  relea.se  him  as  early 
as  possible.  Tlie  matter  was  referred  to  the  Electric  Supply 
Committee. 

Mr.  Tj.  Wilde,  commercial  assistant  in  the  Tlford  TT.D.C. 
electricity  department,  has  enlisted  as  a  sapper  in  No.  4  Com- 
p.Tuy.  liondon  Electrical  Engineers,  and  is  now  stationed  at 
the  Fort.  Newhaven. 

Tlie  Hackney  Electricity  Committee  reports  that  the 
Borouch  Electrical  Engineer  considers  tlu't  it  is  imperative 
that  the  vacancy  caused  by  the  resignation  of  Mr.  H.  O. 
Barraclough.  generating  engineer,  should  be  at  once  filled,  in 
view  of  the  large  demand  on  the  electricity  undertaking.  The 
number  of  generating  engineers  required  is  four,  but  as  at 
present  there  are  only  two  on  the  staff,  it  lias  bcK-oine  neces- 
Bary  to  engage  another  nt  n  salary'  of  .£.1  per  week,  which  ifl 
obviously  unfair  to  the  engineers  on  the  staff  whose  maximum 
salaiT  is  below  (hat  fieure.  The  Committee  is  endeavouring 
(o  get  Mr.  A.  C.  Hilling.  a.s.sistant  distriluiting  engineer, 
released  from  H.M.  Forres,  and.  if  successful,  it  is  intende<l 
to  emnloy  him  on  distributing  work  generally  and  to  take 
the  place  of  a  cener.'iting  engineer  in  case  of  emergency.  If 
(he  release  of  Mr  Hilling  is  obtained,  it  would  only  necewi- 
tnte  the  engagement  of  one  man  nt  £n  ner  week.  The  Com- 
mittee recommends  (hat  the  snlnries  of  Messrs.  E  K.  Wilkin- 
wm  (£1.ai),  F.  r>.  0,-.born  (£1'20).  and  A.  C.  Hilling  (if  re- 
leaf<e<l  fmm  service  with  (be  Colour*)  (£127  10s.)  he  increaaed 
for(hwi(b  to  £1,56  per  annum. 

Tlie  Wolverhampton  Town  Council  on  Monday  appointed 
Mr.  0  O.  Sn.vF.RH  to  be  c^nernl  manager  and  engineer  of  th» 
Corporation  electric  tramwnya,  in  suooewion  to  the  lat«  Mt. 
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W.  A.  Luntley,  at  a  salary  of  £350  per  annum,  rising  by 
annual  increments  of  £50  to  £500.  During  the  illness  of  Mr. 
Luntley,  extending  over  eight  months,  Mr,  Silvers  had  acted 
as  deputy-manager.  Mr.  Mauiin  Griffiths,  clerical  assistant, 
was  appointed  chief  assistant  to  the  general  manager,  and 
Mr.  HiR.AM  Hewitt,  rolling-stock  superintendent,  was  ap- 
pointed assistant  engineer. 

General. — Mr.  Geoffrey  Gore  Gerdenits,  electrical 
engineer,  of  Weeping  Cross,  near  Stafford,  has  changed  his 
name  to  Geoffrey  Gore. 

The  King  has,  conferred  the  Territorial  Decoration  upon 
the  undermentioned  officers  of  the  Territorial  Force. — London 
h.lertricd  Engineers.  Major  \V.  H.  Merrett,  A,M,I,E,lv 
H'f.sfcDi  Signal  Companies  (Army  Troops).  Lieut.-Col.  i\  \. 
C'ortez-Leigh,  M,I.E.E. 

Mr.  Oliver  H.  Barker,  of  Blackheath,  will  shortly  be  leav- 
ing for  Spain,  to  take  up  a  position  in  the  electrical  depart- 
iiient  of  the  Rio  Tinto  Co.,  Ltd. 

Mr.  (■'.KOFFREV  N.  DoLBv,  eldest  son  of  Mr.  E.  R.  Dolby, 
>Llnst.C,E.,  senior  partner  in  the  finn  of  Messrs.  Dolby  and 
Williamson,  consulting  engineers,  Westminster,  enlisted  in 
the  Queen's  Westminster  Rifles  in  August,  1914,  and,  after 
ten  and  a-half  months  at  the  front,  has  now  been  gazetted 
second-lieutenant  in  the  same  regiment,  to  date  from  Nov- 
ember '26th,  1915. 

Mr,  Alderman  Seal,  J.P.,  who  was  one  of  the  chief  pro- 
moters of  the  Sutton  Coldfield  electricity  department  16  years 
ago,  and  became  its  first  chairman,  piloting  the  concern 
through  the  first  nine  years  of  its  existence  until  he  saw  its 
financial  success  was  assured,  has  again  become  chairman  in 
response  to  the  unanimous  desire  of  the  members  of  the 
Electricity  Committee. 

Roll   of  Honour. — Private  E.    J.    Davis,  of  the  ist 

Queen's  Royal  West  Surrey  Regiment,  who  was  engaged  prior 
to  his  enlistment  with  Messrs.  J.  &  T.  Robinson,  electricians, 
Croydon,  has  been  killed  in  Prance  by  a  sniper. 

Sapper  F.  Walter,  of  the  Srd  Field  Company,  Kent  Fortress 
Engineers,  who  was  for  14  years  on  the  staff  of  the  Folkestone 
Electricity  Co.,  is  now  reported  to  have  been  drowned  in  the 
sinking  of  H,M,S,  Hythe  in  the  Mediterranean, 

Private  Ernest  Mason,  of  the  7th  North  Staffordshire  Regi- 
ment, who  was  on  the  staff  of  the  North  Staffordshire  Railway 
electricity  department,  has  been  wounded  in  action  at  the 
Dardanelles. 

Private  A.  Cadman,  of  the  Army  Service  Corps,  who  was 
engaged  as  an  electrician  at  the  Chillington  Edge  Tool  Works, 
of  Wolverhampton,  and  was  on  similar  work  in  the  Army, 
has  been  killed  in  action  in  France. 

Bombardier  J.  R.  Hardyside,  of  the  "  D "  Battery,  71st 
Brigade,  Royal  Field  Artillery,  has  been  awarded  the  Distin- 
guished Conduct  Medal  and  the  French  MAdaDle  Militaire  for 
braveiT  in  repairing  wires  under  very  heavy  fire,  although 
suffering  from  the  effects  of  gas  fumes.  When  war  broke  out 
Vie  was  engaged  at  Rugby  with  Messrs.  Willans  &  Robinson, 
Ltd. 

Rifleman  Alfred  HoijSE,  of  the  King's  Royal  Rifles,  killed 
in  action  in  France,  was,  prior  to  the  war,  engaged  at  the 
Rugbv  works  of  the  British  Thomson-Houston  Co.,  Ltd. 

Private  H,  T,  Anderson,  of  the  8th  Battalion  The  Buffs 
(East  Kent  Regiment),  who  was  with  Messrs,  Siemens  Bros,, 
Ltd,,  of  Charlton,  S,E,,  prior  to  his  enli.?tment  in  August, 
1914,  is  reported  wounded  and  missing  in  France. 

Private  Cyiul  Ball,  of  the  l/5th  North  Staffordshire  Regi- 
ment, who  has  been  killed  in  action,  was  prior  to  his  enlist- 
ment in  October,  1914,  engaged  with  Messrs.  Bullers,  Ltd.,  of 
Hanley. 

Second-Lieutenant  H.  Lionel  Harris,  Royal  Engineers, 
second  son  of  the  late  Mr.  H.  Graham  Harris,  died  on  Decem- 
ber 1st  from  wounds  received  in  action  in  France,  After  an 
engineering  course  at  Rugby  he  entered  the  firm  of  Bramwell 
and  Harris.  A  few  years  ago  be  was  employed  by  W,  T. 
Henley's  C<i.  in  the  laying  of  a  new  cable  for  the  Western 
Telegraph  Co.    He  came  home  from  Argentina  a  year  ago. 

Obituary. — Mr.  Wm.  Shea. — Mr.  Wm.  Shea,  whose 
death  is  announced  at  the  age  of  52  years,  had  been  connecte<l 
with  the  telephone  service  for  many  years,  joining  the  National 
Telephone  Co.'s  construction  department  32  years  ago,  and 
being  promoted  to  Burnley  and  Blackburn,  where  he  became 
head  clerk.  He  was  subsequently  appointed  telephone  mana- 
ger for  Blackpool  and  the  Fylde,  and  was  later  transferred  to 
Southport. 

Mb.  Frank  Iago. — We  regret  to  read  of  the  death  of  Mr. 
Frank  Iago,  late  secretary  of  the  Westminster  Electric  Supply 
Corporation,  Ltd.,  which  occurred  on  December  8th  at  the  age 
of  54  years. 


NEW     COMPANIES     REGISTERED. 


Newtons  (Camborne),  Ltd.,  (142,373).— This  company  was 

rtgislerrd  on  December  10th,  with  a  capital  of  j£5,000  in  £1  sh.ires,  to  carry 
on  the  business  o'  scientific  ,nnd  m.nthpmatical  instrument  makers,  opticians, 
mechanical,  electrical,  civil  and  hydraulic  enginjers.  gun  makers  and  fitters, 
tool  makers,  founders,  metal  workers,  etc.  The  subscribers  (with  one  sh,nre 
each)  are.  S,  Staples.  34,  Vicir.ice  Rn,id,  Neasden,  N,\V,,  cl.rk;  A.  W. 
Kelly,  13.  Clancarty  Road,  Fulham,  S,W„  clerk.  Private  company.  The 
number  of  directors  is  rot  to  be  less  than  two  or  more  than  five;  the  first 
are  S.  .Staples  and  A.  W.  Kelly  (provisional  directors).  Qualification  (e;  • 
arti  directors),   £100.     Registered  office  :    47,    Bishopsga 


Arcorundum   Abrasives,    Ltd.    (142,352\ — This  company 

was  registered  on  DcccmbLf  aih,  with  a  capital  ol  ;C2,000  in  £1  shares,  to 
carry  on  the  but>ircss  of  manufacturers  ol  abrasive  materials,  engineers, 
founders,  smiths,  machinists,  electricians,  manufacturers  and  workers  of  and 
dealers  in  electricity  and  electrical  motive  power,  etc.,  and  to  adopt  an  agree- 
ment with  W.  R.  Hague.  The  subscribers  (with  100  shares  each)  are  :  F.  E. 
Tidswell,  51,  Hollow.ay  Road,  N.,  emery  manufacturer;  VV.  R.  Hague,  42, 
Newport  Road.  Stafford,  civil  engineer;  G.  IVIillington,  Elmwood,  Rowley 
I'ark,  Stafford,  engineer.  Private  company.  The  number  ol  directors  is  not 
to  be  less  than  two  or  more  than  three;  the  first  are  F.  E.  Tidswell,  W.  R. 
Hague,  and  G.  J.  R.  Millington.  Qualification,  ;C100.  Solicitors:  Ureatrex, 
Warner  &  Bcswick,  Bank  Chambers,  Stafford.  Registered  by  Jordan  &  Sons, 
Ltd.,  116-17,  Chancery  Lane,  W.C. 

O'Neil's  Recorder  Syndicate,  Ltd.  (142,.362).— This  com- 
pany was  registered  on  December  9th,  with  a  capital  of  ;£,'2,000  in  £1  shares, 
to  acquire  certain  patents  for  inventions  in  relation  to  signalling  lor  use  on 
\i-ssels,  and  recording  the  course  steered  by  vessels  at  sea,  and  to  carry  on 
the  business  of  mechanical,  electrical,  hydraulic  and  general  engineers  and 
contractors,  etc.  The  subscribers  (with  one  share  each)  are:  C.  A.  Beldam. 
1-a,  Gracechurch  Street,  E.G.,  merchant;  R.  S.  O'Neil,  10,  Lee  Road,  Black- 
heath,  S.E.,  engineer.  Private  company.  C.  A.  Beldam  and  R.  S.  O'Neil 
are  governing  directors,  and  may  retain  office  while  holding  between  them 
half  the  issu^  share  capital.  Solicitors :  Wansey,  Stammers  &  Co.,  28,  Moor- 
gate  Street,    E,C. 


OFFICIAL     RETURNS     OF     ELECTRICAL 
COMPANIES. 


Naylorgrapli,     Ltd. — Debenture,    dated    Novonilxr     13th, 

1915,  to  secure  .:£,400,  charged  on  the  company's  undertaking  and  property, 
present  and  future.  Holder;  J.  M,  Hunt,  Fairlawn,  Park  Road,  South- 
Iwrough. 

Cliepstow  Electric  Ligliting  and  Power  Co.,  Ltd.  (70,646). 

—Capital,  j(,10,000  in  ^1  shares.  Return  dated  October  23rd,  1915,  5.51U 
shares  taken  up;  ;i;i.537  paid,  leaving  £68  in  arrears;  ^'3,905  considered  as 
paid.      Mortgages  and    charges  :   ^'1,000, 

Tramways  Light  and  Power  Co.,  Ltd. — Trust  deed,  dated 

November  16th,  1915  (supplemental  to  trust  deed  of  February  26th,  1914), 
securing  ;£^100,000  5  per  cent,  debenture  stock,  charged  on  certain  shares, 
debenture  stock,  an!  debenture  scrip  specified  in  the  principal  deed,  and  the 
company's  general  assets.  Trustees  ;  Trustees,  Executors  &  Securities  Insur- 
ance Corporation,   Ltd. 

Colne  Valley  Electric  Supply  Co.,  Lfd. — Debenture,  dated 

December  2nd,  1915,  charged  on  the  company's  undertaking  and  property, 
present  and  future,  including  uncalled  capital,  to  secure  all  moneys  due  or  to 
become  due  from  company    to  Barclay   &   Co.,   Ltd.,   54.   Lombard  Street,    E,C. 


CITY     NOTES. 


EC. 


The  Oerlikon  Machine  Works. 

The  Maschinenfabnk  Oerlikon,  of  Oerlikon,  near  Zurich, 
reports  that  a  diminution  took  place  in  the  net  prohts  m 
ii(i4-lo  owing  to  the  impossibility  of  maintaimug  uorm.il 
working  through  the  difficulties  experienced  m  obtaining  raM 
materials,  and  to  the  losses  due  to  the  fall  in  exchange,  which 
however,  had  been  written  oil ;  whilst  at  the  same  time  manu- 
facturing was  disturbed  by  the  constant  changes  in  the 
number  and  efficiency  of  the  ofiiciaJs  and  workers  available 
in  consequence  of  the  alterations  in  the  military  requisitions, 
each  change  having  necessitated  a  reorganisation  in  the  shops 
and  offices.  Ihe  orders  received  gradually  increased  during 
the  year  until  the  stock  had  reached  the  normal  level  in 
nearly  all  departments,  but  the  obstacles  in  question,  together 
with  the  troubles  incidental  to  procuiing  export  or  transit 
permits  and  the  lack  of  transport  facilities  at  times,  prevented 
advantage  being  taken  of  the  situation. 

The  department  for  general  electrical  machinery  and  trans- 
formers was  well  occupied  on  the  declaration  of  war,  when 
the  undertaking  was  increasingly  engaged  for  the  home  mar- 
ket. As  a  result  of  the  scai'city  of  petroleum,  benzine,  and 
crude  oil,  it  was  necessary  for  users  of  light  and  power  to 
substitute  electricity,  and  the  demand  for  motors  and  trans- 
formers of  low  powers  consequently  advanced.  The  reiwrt 
then  refers  to  the  advent  in  England,  Prance,  and  Spain  of 
American  competitors  who,  it  states,  sought  to  secure  the 
markets  by  the  offer  of  low  prices  and  exceptionally  short 
periods  for  delivery.  Their  success,  however,  did  not  eeem 
to  be  great,  because  customers  entertained  some  doubts  re- 
garding the  particular  types  of  construction,  and  apprehendeil 
diflicalties  in  connection  with  the  subsequent  provision  ot 
spare  parts  and  the  execution  of  repairs. 

The  railway  department  confirmed  the  successful  inaugura- 
tion of  working  in  connection  with  the  deUveries  for  the 
London  &  North-Western  Railway  Co.,  the  question  concern- 
ing an  initial  supply  of  the  electrical  equipment  of  43  three- 
coach  trains  with  motor  coaches,  each  of  1,000  h.p.  ihe 
control  was  effected  by  an  automatic  multiple  reninte 
controller  on  a  new  system  devised  by  the  company.  ihe 
favourable  results  of  the  starting  of  the  service  had  induced 
the  railway  company  to  place  a  repeat  order  of  a  similar  extent. 
After  exhaustive  preliminary  tri;il3.  the  deliveries  of  the  elec- 
trical equipment  of  threc-pha.se  locomotives  of  a  rating  ot 
3  000  H.P.,  with  four  different  grades  of  speed,  were  bemg 
carried  out  for  the  Italian  State  railways.  The  locomotives 
for  the  Lotschberg  railway  continued  to  answer  the  purpose, 
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the  large  ooininutator  motors  in  particular  showing  excep- 
tionally low  wear  and  tear.  The  results  indicated  the  success 
of  the  single-phase  alternating  current  system  for  heavy 
traction,  which  would  probably  put  an  end  to  doubts  and 
experiments  as  to  the .  system  suitable  for  the  Swiss  rail- 
ways. It  is  stated  that  the  company  undertook  the  supply  of 
fuse  components  for  the  Swiss  military  authorities,  but  the 
delivery  of  war  materials  and  munitions  to  all  belligerent 
States  was  refused. 

The  accounts  show  gross  profits  amounting  to  J£120,000  for 
1914-15,  as  compared  with  ^137,000  in  the  preceding  year. 
After  meeting  general  exi^enses,  interest  charges,  and  depre- 
ciation (^£34,000,  as  against  ^39,000),  the  net  profits  and 
balance  for-jvard  are  returned  at  ±'35,1300,  <as  contrasted 
with  ;£48,000  in  1913-14.  It  is  intended  to  pay  a  dividend  of 
6  per  cent.,  being  the  same  rate  as  in  the  previous  year,  on 
share  capital  of  £320,000. 


Adelaide  Electric  Supply  Co.,  Ltd. 

The  directors  report  that  during  the  year  ended  August  31st, 
1915,  there  was  a  further  capital  exisenditure  of  £79,198, 
making  £829,&22,  less  £12,074  written  off.  The  capital  neces- 
sary to  keep  pace  with  the  continued  growth  of  the  company's 
business  has  been  provided  for  by  the  issue  during  the  year 
of  the  balance  of  10,3G5  preference  shares,  and  of  a  further 
£25,000  debenture  stock.  In  pursuance  of  authority  received 
at  the  meeting  of  October  last,  the  directors  recently  applied 
to  H.M.  Treasury'  for  permi-ssion  to  issue  a  further  20,000  ordi- 
nary shares,  and  to  offer  the  .same  at  a  premium  of  30s.  per 
share  to  the  holders  of  the  existing  ordinary  shares  in  the 
proportion  of  4  new  shares  to  10  old.  Permission  having  been 
granted  on  the  understanding  that  the  issue  be  made  only  to 
shareholders  residing  in  Australia,  a  circular  has  been  is.sued 
to  the  latter  oifering  them  their  pro-rata  allotments  of  the 
new  shares.  2.142  new  cnnsirmer.'s  w'ere  connected  to  the 
mains  during  the  year,  bringing  up  the  total  number  connected 
to  15.3:M,  an  increase  of  16  per  cent.,  as  compared  with  the 
preceding  year.  The  power  supply  has  increa.sed  by  12  per 
cent.,  the  electric  motors  now  connected  being  equivalent  to 
8.2.36  H.P.,  while  the  total  connections,  including  lamps, 
motors,  heating,  and  other  apparatus,  havb  increased  by  14 
per  cent.;  the  total  units  sold  by  5  per  cent.;  and  the  gross 
revenue  by  7  per  cent.  The  profit  and  loss  account  shows  that 
the  gross  revenue  amounted  to  £119,897,  an  increase  of  7  per 
cent.  After  payment  of  debenture  interest,  and  management 
and  general  expenses  in  London  and  Adelaide,  and  after  allo- 
cating £9.129  to  debenture  stock  service  fund,  there  remains  a 
credit  balance  of  £42,068.  plus  £10.815  brought  forward, 
making  £52.883.  After  paying  dividends  of  6  per  cent,  on  the 
preference  and  10  per  cent,  on  the  ordinary  shares,  a  bonus 
of  2  per  cent,  on  the  latter  is  recommended,  carrving  forward 
£7,920. 

Total  Total 

Number  of    Lighting      Motors  in     connections  units 

Date.  consumers.      in  kw.        rated  h.p.         in  kw.  sold. 

Aug.,  1913  11..15I 

Aug.,  191 «  13,19a 

Aug.,  1915  15,831 

The  busine.ss  of  the  company  continues  to  make  good  pro- 
gre.«6  notwithstanding  the  adverse  influences  of  war  and  the 
recent  drought,  the  demand  for  electric  light  and  power  in 
the  extensive  area  .served  by  the  company  being  maintained 
satisfactorily  in  the  circumstances. 

Annual  meeting  :  December  21st. 


7.752 

6,270 

14,022 

6,4I6,<SS 

0,107 

7,847 

17,454 

6,740,991 

11,744 

8,236 

19,980 

7,055.016 

Melbourne  Electric  Supply  Co.,  Ltd. 

In  their  report  for  the  year  ended  August  31st,  191'>,  the 
directors  .state  that  in  pursuance  of  the  resolutions  pasaeil  by 
the  shareholders  at  the  la.st  annual  general  meeting,  and  with 
the  permission  of  H.M.  Trea.sury,  the  directors  is-sued  a  ciicu- 
lar  on  February  1st  last,  offering  75,000  ordinary  shares  of  £1 
each  at  par  to  the  holdere  of  the  existing  £.'i01),0(X)  con.solida(e<l 
ordinary  stock,  payable  on  March  l.st,  1915.  Tlie  whole  of 
these  .sharee  were  taken  up,  and  subsequently  converted  into 
con.solidated  ordinary  stock.  , 

To  prnvidf  for  .-ssrnti.il  cripitnl  expenditure  nnd  thrrpby  to  en.ihle  iho 
comp-'tnv  to  fulfil  i(s  sl.ntutory  obligations,  the  directors  reccnllv  nppliod  to 
H.M.  Tre.n«ury  tor  pcrniis.sion  to  issue  the  bal.inre  of  12r,.000  ordinary  shares 
of  £\  each,  .nnd  lo  ofler  the  somu  at  par  to  the  holders  of  the  cxistinK 
/:37.'i.0nn  consolidated  ordinary  stock  as  nearly  as  possibh'  tro-rala  (t.r..  1  in 
3|  Permi.sion  havinc  been  Kr.mted  .■.ubji-cl  lo  an  issue  bcinR  made  in  Aus- 
tralia and  to  Australi.in  slorl<holdrrs  only,  a  circular  will  shortly  be  issued  to 
the  latter  ofTcrint;  thcin  tln-ir  proportion  on  the  above  basis.  Tlie  ri(*Itts  of 
stockholders  on  the  London  register  to  their  frotain  allotments  are  reserved 
for  issue  to  them  at  a  fuluri?  date  when  Treasurv  permission  is  granted  or 
h.TS  ceased  lo  be  necessary.  Certificates  lo  this  effect  will  be  issued  lo  sloclt- 
holders  on   the    l.ondon    rc(ilster. 

.£.5,000,  as  provided  for  in  last  year'.-f  accounts,  ban  been 
applie<l  during  thf  year  in  writing  olT  certain  items  in  the 
Mi'lboiirne  account.  Tlie  capital  expendittire  at  Melbourne 
wn.s  £94.192,  and  nt  f;relong  £9.827.  for  the  yenr.  The  balance 
of  expenditure'. stands  at  £1.111.0.33.  4.125  new  consiinierB 
were  connected  to  the  mains  during  the  year,  bringing  up  the 
total  to  23,191,  nn  increnf<e  of  22  tier  cent.  Tlie  power  supply 
hnH  increased  by  41  per  cent  .  the  electric  motors  now  rnn- 
nected  being  equivalent  tn  17.009  ii.r. ;  the  total  cnniu-ctionB. 
inrltidino  Inmrvs,  motors.  h<"itinc.  and  other  apparatus,  have 
incren<<e<l  by  20  |>er  cent. ;  tlm  total  units  Hold  by  2."i  per  cent. ; 
nnd  the  (rroas  revenue  l)y  20  j>er  rent.  Tlie  profit  and  Inoa 
nceount  nhowH  that  the  uro^'^  profit  derived  from  the  Mel- 
bniime  and  Oeelong  undertakings   ninnmited   t4)  £117,077.  ns 


compared  with  £104,340,  an  increiuso  of  13  jier  <x;nt.  After 
payment  of  debenture  interest,  and  management  and  general 
exjx;nses  at  the  London  head  oliice,  and  after  making  the 
following  allocations,  viz.  : — To  first  debenture  stock  sinking 
fund  £2,500,  consolidated  debenture  stock  sinking  fund 
.£2,690,  income  certificate  e<?rvice  fund  £1,SOO,  general  reserve 
(raising  it  to  £70,000)  £5,000,  and  writing  off  the  balance  of 
cost  of  increa.se  and  issue  of  capital  (including  Government 
Stamp  Duty)  £517,  there  remains  a  credit  balance  of  £77,208, 
plus  £7,820  brought  forw.oi-d.  making  a  (ot.al  credit  balanc<- 
of  £85.toS.  Deducting  from  this  the  dividend  on  the  7  per 
cent,  first  cumulative  preference  shares  for  the  half-year  ended 
Fcbruan,'  2Sth,  1915,  and  the  interim  dividend  of  5  per  cent., 
free  of  income-tax,  on  the  consolidated  ordinary  stock  paid  on 
.Tune  1st,  1915,  there  remains  £64,778.  \  dividend  of  7  per 
cent,  on  the  preference  shares  and  one  of  10  per  cent,  for  the 
year  on  the  ordinary  stock  leaves  £40,778  to  cari-y  forward. 

Total  con-   Total 
Number  of  Lighting  Motors  in    nections     iini*s        Gross 
in  KW.       sold.         profit. 

21,720  9,740.114  £68.581 
2-,76fl  13.963,  00  f  "3.202 
37,541   17,486,300    £107,513 


Date. 

consumers. 

in  KW. 

rated  h 

Melbourne— 

Aug.  .81.  1913 

19,571 

12,189 

9,6Rl 

Aug.  31,  1914 

19,0615 

16,816 

12,444 

Aug.  81,  1915 

23,191 

19,932 

n,60'.i 

Geelong — 

(including  trams) 

Aug.  31, 1913 

1,456 

1,734 

1,846 

Aug.  81,  1914 

1,S89 

2,051 

2,085 

Aug.  31,  1915 

2,290 

2,306 

2,160 

3.589  l,034,0.'i2  £8,611 
4,131  1.252,153  £11,137 
4.4G1     1,270,516       £10,162 

The  business  of  the  company  has  been  well  maintained 
notwithstanding  the  .adverse  influences  of  war  and  the  recent 
drought.  There  is  an  increa.sing  demand  for  light  and  power 
from  all  classes  of  the  company's  consniiiers,  incliKJing 
numerous  firms  in  Mellxuirne  and  (ieelong  eugage<l  in  the 
u;anufacture  of  war  munitions  and  requisites.  The  directors 
record  the  death  of  Mr.  J.  F.  Albright,  who  had  been  a 
director  since  the  formation  of  the  company  in  1899. 

Annual  meeting  :    Decembej  22nd. 


India=Rubber,    Gutta=Percha   &  Telegraph  Works 
Co.,  Ltd. 

The  accounts  for  the  year  ended  .September  .30th,  1915,  show, 
after  provision  for  doubtful  debts,  a  net  profit  of  £80,404. 
.Adding  £1.034  brought  forward,  deducting  £12,.500,  the  divi- 
dend on  the  preference  shares  paid  in  Januaiw  and  July  and 
accrued  to  September  30th,  and  £12. .500,  the  interim  dividend 
on  the  ordinary  shares  paid  in  July,  there  remains  a  dis- 
posable balance  of  £56.438,  which,  after  providing  for  the 
proposed  dividend  on  the  ordinary  shares,  will  leave  £18,938 
to  carry  forward.  The  directors  recommend  that  the  payment 
of  the  half-yearly  dividend  of  5s.  per  share,  or  at  the  rate 
of  5  per  cent,  per  annum,  be  made  to  the  preference  share- 
holders and  that  a  dividend  of  l-5s.  per  share,  free  of  income- 
tax,  amounting  to  £37..50O,  making  with  the  interim  dividend 
paid  in  July  a  total  payment  of  10  per  cent,  for  the  year, 
be  paid  to  the  holders  of  ordinary  shares.  The  directors  are 
]ileased  to  be  able  to  make  such  a  .satisfactory  reixirt  in  spite 
of  the  constantly  increasing  cost  of  coal,  labour  and  raw 
material,  and  the  dislocation  of  transport.  .Although  the 
works  at  Pexsan  remained  closed  till  after  the  beginning  of 
the  financial  year,  and  labour  has  been  exceedingly  scarce  in 
I'rance  owing  to  the  w.ar,  it  is  a  matter  of  congratulation  that 
the  loss  on  the  previous  year  has  been  converted  into  a  profit 
in  the  year  under  consideration.  Tlie  branches  abroad  luu'e 
also  shown  much  better  results.  Tlie  foregoing  statement 
proves  that  the  directors  were  juslifie<l  in  paying  an  interim 
dividend  in  July  last.  Tlie  directors  cannot  now  estimate 
the  amount  of  tax  on  profits  which  may  become  payable 
under  the  Finance  Act  when  it  becomes  law  on  account  of 
this  year's  trading:  but  the  carry  forward  ha.s  been  consider- 
aldy  increased.  The  Dacia  has  had  a  fair  share  of  employ- 
ment, and  the  Silvrrtown  was  chartered  for  a  short  period 
(luring  the  year,  llie  works  and  machinery  at  Silvertown 
have  been  efficiently  maintained.  Tlie  directois  regret  to 
leptirt  the  death,  on  September  2nd  last,  of  Mr.  JIatthew 
Tfamilton  Gray,  who  had  been  assiK-iated  for  so  many  years 
with  the  work  of  the  submarine  department  at  Silvertown.' 
an<l  at  the  time  of  his  death  was  consulting  engineer  Ui  the 
company  in  these  matters. 
Meeting  :    December  22nd. 

Costa  Rica  Electric  Light  and  Traction  Co.,   Ltd. 

Tar:  accounts  for  the  year  ended  .30th  June,  1915,  show  that 
the  net  earnings  in  Costa  Uica,  .^fter  charging  all  expenses  in- 
curred, amount  to  £21.062,  a  decrease  of  f  l.(>89  (mainly  due 
to  the  adverse  exchange).  The  net  surplus  profit  is  f3,8:W. 
which  the  ilirectors  propose  to  carry  to  the  cretlit  of  "discount 
and  commission  on  deljenture  issue"  account.  Tlie  power 
plant  nt  VA  Brn.sil  hnn  worked  well  throughout  the  yenr.  some 
imuble.  which  was  exnerienced  in  times  of  floods,  has  been 
eliminnt<'d  by  the  instnlbiticm  of  larger  sluice  gates.  Electrical 
cooking  has  continue<l  to  develop  during  the  past  year,  and  the 
revenue  from  this  source  has  been  satisfactory.  In  common 
with  other  countries.  Costn  Rica  is  sufTerina  considerably 
from  the  European  War.  and  the  busines.«  of  this  compnnv 
ha.s,  as  anticipated  in  last  year's  rcfiort.  sulTered  considerably 
from  the  interruption  of  exports  and  the  general  ups<^l  of  trade 
relation<i.  In  view  of  this,  nnd  of  the  seiitius  lo.ss  eiitaileil  by 
the  high  exchange,  the  net  result  of  this  company's  oivrations 
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for  the  year  must  be  considered  satisfactoi-y.  The  manage- 
inent  of  the  business  in  Costa  Rica  continues  to  give  the  direc- 
tors every  satisfaction.    During  tlie  year  the  gold  jireniiuni  has 

M>ragcd  150  per  cent.,  as  against  112  per  cent,  for  the  pre- 

j'lus  year. 
Annual  meeting  :  December  22nd. 


German  Electrical  Companies. 

The  liquidator  of  the  Helios,  Elcktri::itafs  Geselhchaft,  of 
Cologne,  has  not  yet  been  able  to  wind  up  the  proceedings. 
The  report  for  the  year  ended  June  30th,  1915,  shows  no 
change  in  the  investments  held  or  in  the  deficit  of  ^419,001) 
brought  forward  from  1913-14. 

The,  Norddcut.tchr.  Kabelwerke,,  A.G.,  of  Neu-kolln,  which 
company  was  first  formed  last  March,  and  took  over  a  private 
cable  manufacturing  concern  of  the  same  name,  proposes  to 
pay  a  dividend  of  10  per  cent,  for  the  financial  year  on 
a  share  capital  of  ±'7-t,000.  A  large  interest  in  the  undertaking 
is  held  by  the  Mix  &  Genest  Co. 

The  Detifsclic  GasgluhUcht  A.G..  of  Berlin,  reports  net 
profits,  after  placing  £18,000  to  depreciation  in  1914-15,  as 
against  £24,000  in  1913-14,  amounting  to  £169,000,  as  com- 
pared with  £22-1.000,  exclusive  of  the  balance  of  £101.000 
brought  forward  from  the  previous  year.  A  dividend  of  25 
per  cent,  has  been  declared  on  the  ordinai-y  share  capital  of 
£495.000,  as  in  191.3-14,  whilst  the  preference  share  capital 
has  been  redeemed  to  the  extent  of  £105,000  out  of  banking 
credit,  which  has  thereby,  together  with  £400,000  subscribed 
to  war  loans,  been  reduced  to  £385,000.  The  report  contained 
no  statement  as  to  the  electrical  department,  nor  was  any 
reference  made  to  it  at  the  general  meeting. 

The  report  of  the  Tclcphon  Fabrik,  vorm.  Berliner,  of  Han- 
over, states  that  a  particularly  favourable  development  took 
place  in  the  year  ended  with  June  30th,  1915,  as  the  war 
afforded  the  possibility  of  fully  utilising  the  departments, 
and'  thereby  earning  large  profits.  Large  orders  were  on 
hand  for  the  Government,  and  the  turnover  was  much 
greater  than  in  the  preceding  year,  whilst  the  net  profits 
were  considerably  greater,  notnith standing  the  higher  prices 
for  raw  materials  and  the  increased  rates  of  wages.  It  was 
also  possible  to  make  substantially  greater  allocations  for 
depreciation  and  the  resei-^'e  fund.  The  net  profits,  which 
were  recorded  in  this  journal  on  December  3rd,  have  permitted 
of  the  payment  of  a  dividend  of  18  per  cent.,  as  against  10 
jier  cent,  in  191.3-14.  It  is  added  that  the  new  financial  year 
commenced  with  a  large  stock  of  orders  on  the  books. 

The  Bayerische  Sfirksfnff  Werke.  A.G.,  of  Munich,  which 
company  was  entaisted  by  the  Government  with  the  con- 
struction and  working  of  twocyanamide  manufacturing  works, 
apart  from  its  own  plant  of  the  same  kind,  reports  that  the 
sales  of  stocks  rnd  products  were  buoyant  in  1914-15,  when 
new  plant  was  installed  to  increape  the  capacity.  The  sum 
set  aside  for  depreciation  was  £33,000,  as  contrasted  with 
£27.000  in  1913-14,  leaving  net  profits  of  £57,000  and  £.32.000 
in  the  two  years  respectively  on  an  ordinary  share  capital 
of  £400.000.  A  dividend  at  the  rate  of  12  per  cent,  has  been 
declared,  as  compared  with  8  per  cent,  in  the  previous  year, 
and  it  has  been  decided  to  raise  the  share  capital  to  £600,000, 
partly  for  the  purpose  of  developing  the  power  of  the  Alz  at 
Tachertingen.  It  is  stated  that  the  two  new  works  for  the 
Government  have  now  been  completed,  the  company  having 
established  a  special  department  for  this  purpo.se  and  a 
branch  in  Berlin. 


Venezuela  Telephone  and  Electrical  Appliances  Co., 
Ltd. — The  re)X)i-t  for  the  vear  ended  June.  1915,  .shows  a 
profit  of  £17,044,  plus  £10",433  brought  forward.  After  pro- 
viding for  interest  on  prior  lien,  first  and  second  debentures, 
and  for  payment  of  income-tax,  there  remains  a  balance  of 
.£211.401.  out  of  which  it  is  proposed  to  pay  a  dividend  of  30 
per  cent.,  amounting  to  £2, -580  (less  income-tax)  cumulative 
preference  .shares,  thus  discharging  arrears  of  dividend  to 
December  .31.st,  1900,  to  place  the  sum  of  £6,000- to  reserve 
for  renewals  and  depreciation,  and  to  carry  forward  the  bal- 
ance of  £11.821.  £6.191  has  been  .spent  on  capital  account 
during  the  year.— Financial  Timcn, 

Yorkshire  (West  Riding)  Electric  Tramways  Co., 
Ltd. — The  directors  announce  an  interim  dividend  of  3  per 
cent,  (being  at  the  rate  of  6  per  cent,  per  annum)  on  account 
of  the  dividend  accrued  on  the  6  per  cent,  cumulative  prefer- 
ence eh  a res. 

Ruthin  Electric  Supply  Co.,  Ltd. — The  first  annual 
meeting  was  held  on  November  25th.  The  works  were 
opened  last  Februarj-.  The  number  of  consumers  connected 
exceeds  the  promoters'  expectations.  The  directors  were  re- 
elected. 

Canadian  General  Electric  Co.,  Ltd. — A  quarterly 
dividend  of  IJ  per  cent,  on  the  common  stock  for  the  three 
months  ending  December  31?t  is  announced. 

Blackpool,  St.  Anne's  and  Lytham  Tramways  Co., 
Ltd. — The  accoi-nts  for  the  year  ended  October  31st.  aft<>r 
nrovidinff  £7..500  for  interest  on  debenture  stock  and  £1,500 
for  sinkinc  fund,  show  a  debit  balance  of  £42,2.35  which  is 
ti)  be  carried  forward. 


Eastern  Telegraph  Co.,  Ltd. — The  directors  announce 

a  dividend  at  the  rati^  of  3J  per  cent,  per  annum,  less  income- 
tax,  on  the  preference  stock  for  the  past  quarter,  and  the 
third  quarterly  interim  dividend  of  IJ  per  cent,  on  the  ordi- 
nary stock,  free  of  income-tax. 

J.  G.  White  &  Co.,  Ltd. — No  interim  dividend  is  to 

b(>  jiaid  on  the  preference  shares. 

Marconi's  Wireless  Telegraph  Co.,  Ltd. — An  interim 

dividend  of  5  per  cent,  on  the  ordinary  shares  is  announced, 
also  a  dividend  of  7  per  cent,  on  the  preference  shares. 

Marconi  International   Marine  Communication   Co., 
Ltd. — Interim  dividend  of  5  per  cent.,  less  inojnie-tax. 


STOCKS     AND     SHARES. 


TdesdAy  Evening. 

Stock  Exchange  markets  all  round  are  very  quiet.  The 
larger  capitalists  have  been  putting  substantial  amounts  into 
the  French  Loan,  the  subscription  lists  for  which  closed  on 
Wednesday  in  this  week.  Quantities  of  the  British  Treasury 
bills  are  being  taken  by  the  banks  and  other  financial  institu- 
tions, the  funds  thus  employed  not  pa.ssing  through  the  Stock 
Exchange  at  all.  The  Government  scheme  for  buying  .Ameri- 
can railroad  bonds  is  another  factor  making  for  quietude  in 
the  markets,  and  smaller  sums  are  being  reserved  for  invest- 
ment in  our  own  War  Loan  which  is  to  come.  With  regard 
to  the  last,  it  is  said  now  that  its  advent  may  be  postponed 
until  early  spring;  and  this  con.sideration  has  done  .something 
to  help  the  price  of  Consols.  The  news  from  the  various  war 
fronts  remains  uncertain  e5.ough  to  check  any  speculative 
disposition  on  the  part  of  the  public;  nor  has  anything  sufii- 
ciently  exciting  come  of  late  from  the  Latin-Canadian  coun- 
tries to  galvanise  the  different  markets  connected  with  their 
securities. 

Charing  Cross  City  preference  relap.sed  5s.  to  3,  and  the  4 
per  cent,  debenture  stock  at  78  is  2  points  down.  St.  James" 
tell  J  and  South  Londons  J,  to  6i  and  2J  respectively.  South 
Metropolitan  ordinary  have  been  changing  hands  in  the  neigh- 
bourhood of  13s.  Business  in  this  section  is  meagre.  An  apt 
illustration  of  the  prevailing  state  of  affairs  is  to  be  seen  iri 
the  fact  that  although  St.  James',  .as  already  mentioned,  are 
down  i  to  Oi,  no  shares  have  changed  hands  in  the  Stock 
Exchange  since  the  beginning  of  June,  the  last  recorded  bar- 
gain having  been  at  7  5/32. 

Bournemouth  and  Poole  ordinary  have  been  dealt  in  within 
the  last  week  at  9i.  There  is  a  little  business  doing  in  County 
of  London  ordinary  and  preference,  the  prices  in  each  case 
bemg  10,  with  the  preference  slightly  better  than  the  ordi- 
narj*.  Yet  still  the  difficulty  of  obtaining  shares  is  noticeable 
in  certain  cases.  A  buvcr  of  Melbourne  Electric  preference 
has  been  bidding  5J  without  success,  although  the  shai^es  last 
changed  hands  on  this  basis  early  in  July. 

Dividend  estimates  are  being  cast  by  tliose  interested  in  the 
electric  lighting  market,  and  a  good  deal  of  curiosity  is  felt 
as  to  how  the  various  companies  will  emerge  from  the  pre- 
sent half-year.  Speaking  generally,  it  is  expected  that  the 
West  End  undertakings  will  be  found  to  have  fared  badly. 
The  City  Company  may  be  expected  tn  show  comparatively 
good  results,  having  regard  to  the  cir-.-um.';tances  of  the  times. 
The  County  of  London,  with  its  extensive  ramifications  and 
its  large  circle  of  customers  using  current  for  power,  should 
be  in  a  better  position  than  most  of  the  others. 

If  there  should  happen  to  be  any  supply  companies  in  the 
group  which  have  undertaken  big  contracts  without  the  saving 
protection  of  a  coal  clause,  the  abspnce  of  such  a  safeguard 
will  probably  make  itself  felt  severelv  in  the  accounts.  Pend- 
ing the  dividend  announcements  and  the  issue  of  the  reports, 
it  is  superfluous  to  do  more  than  re-echo  these  generalised 
ideas  current  in  Stock  Exchange  circles. 

British  Aluminium  ordinary  shares,  which  had  a  sharp  rise 
last  week,  have  gone  back  a  shilling,  but  retain  a  good  deal 
of  elasticity  and  market  animation.  Tlie  company,  as  alrcadv 
mentioned,  is  said  to  be  doing  exceedingly  well,  and  there  is 
a  talk  of  the  previous  5  per  cent,  dividend  Ix-ing  doubled. 
Tlie  0  per  cent,  preference  shares  have  drooped  to  18s.,  at 
which  the  return  is  6j  per  cent,  on  the  money.  Castner- 
Kellners  are  changing  hands  pretty  freely  on  the  ba.sis  of  60s. 
Edison  &  Swan  4  jier  cent,  debenture  has  risen  5  points  to  62, 
and  business  was  marked  at  this  price  at  the  end  of  last  week. 
General  Electric  preference  have  been  done  at  9  11/16,  and  a 
bargain  was  recorded  in  the  ordinary  shares  a  few  days  ago 
at  £10  9s,  ad.  per  share. 

India-R\ibber,  Gutta-Percha  fi  Telegraph  Works  ordinary 
rose  25s.  to  9  upon  an  excellent  report,  which  shows  that  the 
poor  results  of  1914  were  the  temporary  matter  which  the 
board  then  anticipated.  Last  year,  it  may  be  recalled,  the 
reserve  fund  was  raided  to  the  extent  of  £.50.000  in  order  to 
pay  the  preference  dividend,  and  5  per  cent,  on  the  ordinary. 
For  the  vear  just  finished  the  company's  profit  came  to 
f.i^n.'lOO,  against  a  loss  of  ( '9.000  in  the  preceding  twelve- 
m.onfh.  Tlie  carrv-forward  i-  raised  from  the  bagatelle  of 
£1.000  to  £18.900;'  and  the  dividend  on  the  ordinarv  shares 
reverts  to  10  per  cent.,  fren  of  tax.  It  is  one  of  the  most 
satisfactory  rep<irts  which  we  have  seen  for  a  long  time,  and 
shareholders  are  to  be  congratulated  upon  the  achievement. 
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The  feature  of  the  week  in  maikets  devoted  to  electrical 
issues  is  a  shat-p  rise  in  the  various  issues  of  the  British 
Columbia  Electric  Hallway.  We  restored  four  of  the  com- 
pany's stocks  to  our  price  lists  a  few  weeks  ago,  on  the 
assumption  that  affairs  in  the  Dominion  and  Farther  West 
■were  sufficiently  promising  to  justify  the  anticipation  that 
more  interest  w-as  going  to  be  taken  in  the  stocks  and  shares 
wmnected  with  them.  The  deferred  and  the  preference  are 
both  up  7  ixjints,  the  preferred  gained  3,  and  the  4J  per 
cent,  debenture  stock  went  up  2.  Once  again  the  monotonous 
statement  has  to  be  repeated  that  there  is  very  httle  stock  to 
be  obtained,  and  buyers  want  the  offer. 

The  Adelaide  Supply  Co.  has  had  a  fine  year,  and  the  ordi- 
nary dividend  of  10  per  cent,  is  supplemented  with  a  bonus 
of  2  per  cent.  More  capital  is  required,  and  the  Treasury^'s 
sanction  has  been  obtained  to  an  issue  of  20,000  ordinary 
shares,  at  30s.  premium,  on  the  understanding  that  the  shares 
shall  be  offered  only  to  proprietors  in  .Australia. 

British  Electric  Traction  preference  were  sold  a  few  day.s 
ago  at  73,  the  7  per  cent,  non-cumulative  and  the  6  per  cent, 
preferred  ordinaiy  changing  hands  at  46  and  15  respectively, 
while  the  deferred  was  done  at  10  and  8i.  London  &  Suburban 
Traction  ordinary  have  dropped  back  to  2s.  6d.,  and  the  5 
per  cent,  preference  can  be  obtained  at  a  shade  under  half-a- 
eovereign.  The  last  recorded  bargain  in  London  United  Tram- 
ways 4  per  cent,  debenture  .stock  was  at  51. 

The  Anglo-Argentine  Tramways  group  keeps  very  steady, 
most  of  the  business  nowadays  being  in  the  5  per  cent,  deben- 
ture, on  the  basis  of  81.  Brazil  Tractions  have  gone  back  to 
63i,  more  in  sympathy  with  the  dullness  of  other  markets 
round  the  House  than  from  any  particxilar  apprehension  on 
account  of  the  decline  in  the  rate  of  the  Rio  exchange.  Mexico 
Trams  and  Mexican  Light  &  Power  descriptions  are  a  trifle 
uncertain.  The  first  mortgage  bonds  of  the  latter  company 
are  a  point  lower  at  48.  Business  in  the  shares  occasionally 
takes  place  about  42,  but  the  absence  of  news  from  Mexico  is 
a  good  reason  for  the  lack  of  business  now  apparent  in  this 
section. 

Home  Railway  Steam  stocks  tend  to  sag,  in  spite  of  the 
near  approach  of  the  dividend  distribution.  With  the  uncer- 
tainty .surrounding  the  Government  attitude  in  the  matter  of 
dividends,  people  refuse  to  buy  Home  Railway  stocks,  except 
by  occasional  spasms.  But  the  electrical  group  is  firm,  with 
Central  London  IJ  better  at  72^.  Recently  .some  reviving 
attention  has  been  paid  to  East  London  ordinary'  stock,  where 
buyers  have  been  giving  about  £4.  Metropolitan  Consolidated 
ordinary,  deferred  dividend,  stock  was  done  the  other  day  at 
151.  and  the  Surplus  Lands  .stock  at  15i.  Districts  are  better 
at  15i.    Underground  Incomes  lo,st  a  small  fraction. 

There  is  a  rumour  to  the  effect  that  the  Treasury  intends  to 
remove  all  minimum  prices,  from  stocks  affected  bv  their  pre- 
vious regulation,  on  .January  1st-  next.  Meanwhile,  there  is 
a  fair  amount  of  business  passing  in  Metropolitan  District  fi 
per  cent,  debenture  stock,  this  being  one  of  the  securities  not 
"protected"  by  the  Tren.sury  restriction.  The  stock  carries 
3  per  cent,  dividend,  payable  at  the  end  of  the  year;  it  can 
be  bought  at  114.  and  at  this  price  the  yield  on  the  money 
comes  to  £fi  2s.  lOd..  allowing  for  inclusion  of  the  interest. 

Telegraphs  present  a  firm  front  as  a  whole,  with  .small 
advances  in  Anglo-.^merican  prefeiTed  and  Eastern  Exten- 
sions. River  Plate  preference  are  i  lower,  and  Oriental  Tele- 
phones have  eased  off.  IMarconis  are  a  vei-y  dry  market  at 
prej>ent.  the  price  having  hardly  moved  for'ahoiit  a  mnnth. 
Henleys  are  in  demand,  wdth  a  rise  of  J  tn  13,  though  the 
preference  lost  a  similar  amount  at  4i  British  Insulated 
preference  have  also  weakened,  while  the  ordinary  at  10^ 
are  i  to  the  good.  It  would  .seem  that  holders  of  preference 
fihares  are  exchanging  them  for  ordinary— at  all  events,  in 
this  particular  department.  Rubber  shares  are  well  main- 
tained with  the  price  of  the  product,  wdn'ch  keeps  about 
3s.  7d.  per  lb.  In  the  leading  rubber  sliares  bu.sine,ss  is  stiil 
rensonably  active,  but  the  recent  rush  to  buy  is  over  for  the 
time  being. 
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ELECTRIC     TRAMWAY     AND     RAILWAY 
TRAFFIC     RETURNS. 


Locality. 

Month  '    Receipts  (or 
ended               the 
(4  wks.l  1       month. 

■Si 

it 

Total  to  date. 

Route 
milei 
open. 

Blnckpool-Fleetw'a 
Brlitol 

Cork 

Dnblln 
HsntlnKa 

Luncaihiro  Dnitod 
lil«ndudno-Col.  Bay 
Tynonldo 

Anglo- ArgontlnB   .. 

Annklsnil 

0»l(iiitt« 

KitlKn  rllo,  W.A.  .. 

Madru 

Mont«vld»o 

Dnblln-LnoKn  BIy. 
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„    85 
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„    K 
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7,085 

m,rm 

I.IDH 

aa.naa 

2,9H0 

«,147 

701 

a,o  0 

llO.flWl 
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a.ii  n 
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'    470 
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►     IWH 

f 1,838 
+      19 

88 
47 
47 
47 

47 
4<l 

ai 

7 
30.3 

»() 
89 

4 

ai 

t 

»D,R8A 
461,178 

387,406 

f\,m 

17,994 
18,000 

J,B97,0R- 
101,03(1 

96,  i  1(1 
86,(104 
38,407 

8,976 

£ 

-  468 
*  46,644 
t        25 

>  10,0)8 

-  IBO 
4-   6,146 
4-   1,787 

-  681 

-184,417 

-  4R9 

-  8,3)8 

►  731 
f   l,8i6 

f        BO 

8 
80-6 
64-96 
9-89 
19-8 
43 
B-6 
It 

3649 

1 
1-06 

Hon   ElLBOTBIOIIt  OoHPAIflSa, 

Price 
Dividend 
1914. 


BrompDon  Ordinary       10 


Dec.  14, 

luie, 

'i 


7  per  cent.  Pref, 

ObarinR  OroSB  Ordinary            .,         ..  6  8^ 

f".       rto.        do     41  Prof.         ..4*  8i 

do,       do.  CItyPrel 4J  3 

do.    4  Deb 4  li 

OheiBeu       6  ii 

do.    4iOeb 4i  87 

City  of  London 9  13} 

do,       do.    6  per  cent,  Prel.      ..6  11 

do.       do.    6  Deb S  100 

do.        do.    4i  Deb 4)  85 

County  of  London          7  10 

do.        do.       6  per  cent.  Pref.  . .  8  lOJ 

do,        do.        1st  Deb 4*  90 

do.       do.       and  Deb 4)  83 

Kensington  Ordinary 9  6 

London  Electric 4  1| 

do.       do.    6  per  cent.  Pref.      ..6  4| 

do.       do.    4  Deb 4  75 

Metropolitan         8)  aj 

do.           4i  per  cent.  Pref.         ..  4i  3:^ 

do,           4i  Deb 4j  85 

do.            BJDeb 8j  70 

Bt.  James' and  Pall  Mall         ..        ..10  6} 

do.     do.     do.     7  percent.  Pref.  7  6 

do.     do.     do.    8i  Deb Bi  70 

Bontb  London       6  Si 

Boath  Metropolitan  Pref 7  1^ 

Westmineter  Ordinary B  6| 

do.           4iPrel 4i  4| 

TELBaBAPBS  AMD  TEUIPHOIIB8. 

Anglo- Am.  Tel.  Pref 6  101 

do.              De( li  -iii 

Obile  Telephone B  6) 

Cuba  Bub.  Ord 6  B 

do.        Pref 10  15 

Gastem  Extension         7  l'2% 

do.                4  Deb 4  80 

Eastern  Tel.  Ord 7  136 

do.           81  Pref 81  66 

do.           4  Deb 4  81 

Globe  Tel,  and  T.  Ord 6  10| 

do.               Pref 6  lOg 

Ql.  Nortbern  Tel 93  83) 

Indo-European 13  48  xd 

Marconi       10  Ig 

New  York  Tel.  41 41  101 

Oriental  Telephone  Ord 10  Ig 

do.                  Pref 6  i 

Tel.  Egypt  Deb 41  80 

United  R.  Plate  Tel 8  6 

do.                  Pref 6  4| 

West  India  and  Pan 1  H 

Western  Telegraph        7  12g 

do,              4  Deb 4  80 

Bom    Ruu. 
Central  London,  Ord.  Assented        ..        4 

Metropolitan         1} 

do.  District Nil 

UnderRTOond  Electric  Ordinary        ..  Nil 

do,              do,      "A"    .,        ,.  Nil  a 

dOi             do.     Income         .,6  7 

FoBBisii  Teams,  Ao. 
Alelaide  Sap.  6  per  cent.  Pref. 

do  6  Deb. 

Anilo-Arg.  Trams,  First  Pref, 
do.  3nd  Pref, 

do.  4  Deb. 

do,  41  Deb, 

6Deb. 


724 
34  i 

154 


691 


Brazil  Tractions 
B^moay  Electric  Pref.  . 
do.  4«  Deb 

British  Columbia  Elec.  Rly.  Pfoe. 
do.  do.  Preferred 

do.  do.  Deferred 

do.  do.  Deb. 

Mexico  Trams 

do.  6  per  cent.  Bonds 

do.  6  per  cent  Bonds 

Mexican  Light  Common 

do.  Pref 

do.  Ist  Bonds 

MAaunoTUKiHa  OoMrAiiiBs. 

Bab:iook  ft  Wilcox  14  3^ 

British  Aluminium  Ord.  ..        ..        6  23;ti 

do.  Pref 6  IB/- 

British  Insulated  Ord 16  lOk 

do.  Pref 6  6j| 

British  Westinghouse  Pref 71  88/ri 

do.       4  Deb 4  70 

do.       6  p.  lien         8  101 

Callenders 16  10^ 

do.       6  Pref 6  4J 

do.       41  Deb 41  90 

Ca^tnor-Kolfnor 30  8 

Edison  ft  Swan,  £8  pd Nil  9/- 

do.      do.      fully  paid        ..        ..Nil  1 

do.      do.      4  Deb 4  61 

do.      do.      6%  Deb 6  60 

Electric  OonstruollOD 6  14/- 

do.  do.         Prof 7  19/9 

Gen.  F.leo.  Prof 6  9] 

Benlny  90  18 

do.      41  Pref 41  4i 

do.       4ilDob 41  83 

India-Rubber        10  9 

Telegraph  Oon M  811 


-I-  h 
-  A 


■1-  a 

-4 


-1^  i 

-  1 


6  13 
6  11 

6  16 


4  9  u 
6  13     4 

1   i  10 

6  II     7 

7  16  0 
6  14    4 

6  19    0 

7  3  10 
6  IT  8 
6  0  0 
6  13    4 


*  Allowance  made  for  dividends  being  paid  tree  of  iDoome-tax, 


International  Lljlht  and  Power  Co.,  Ltd. — According: 
t<i  It  linancial  jia|K'r,  the  iiuart<?.rly  dividends  on  the  preference 
eharee  arc  deferred  for  tiic  present. 
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ELECTRICAL    ACCIDENTS     IN    MINES. 


(Concluded  from  page  762.) 
In  one  of  the  underground  accidents  a  coal-cutter 
machine  man  worked  a  25-11. p.  Hurd  bar  cutter  driven 
by  a  medium  pressure  (about  440  volts)  squirrel-cage 
three-phase  motor.  The  deceased  was  the  charge- 
man. 

At  the  time  of  the  accident  the  machine  was  about 
midway  between  the  gates,  and  it  was  stopped  so 
that  deceased  might  lay  a  set  of  rails.  When  work- 
ing, the  machine  travelled  towards  the  gafl:e-end  box, 
to  which  it  was  connected  by  a  trailing  cable  some 
80  yards  in  length,  containing  three  vulcanised  rubber- 
covered  leads  each  0.035  sq.  in.  section,  and  an  insu- 
lated earth  conductor  of  7/20  copper  wire  (0.007  '"■ 
section),  the  whole  four  wires  being  twisted  round 
each  other  and  packed  with  some  hemp  insfde  a 
leather  cover  stitched  together  by  a  longitudinal 
seam. 

It  appears  that  when  deceased  was  fitting  a  rail  to 
a  steel  sleeper  just  in  front  of  the  machine  he  received 
the  shock  which  killed  him  On  hearing  a  shout,  his 
mate  went  round  by  the  gate  and  switched  the  cur- 
rent off  the  cable  at  the  gate-end  box,  and  then 
discovered  deceased  lying  full  length  on  the  trailing 
cable  with  his  legs  slightly  pulled  up,  his  head  being 
close  to  the  front  wheel  of  the  machine.  The  loose 
rail  he  was  laying  was  in  his  left  hand  and  a  hammer 
in  his  right. 

At  the  inquest  an  assistant  electrician  spoke  of 
having  examined  the  trailing  cable  about  ten  hours 
before  by  passing  his  hand  along  the  leather  covc- 
ing.  By  such  an  examination  he  could  not  judge 
more  than  that  the  covering  was  right.  As  regards 
the  continuity  of  the  earth  wire,  this  had  been  tested 
and  found  all  right  about  a  month  before.  After  the 
accident  the  trailing  cable  was  opened  out  and  found 
to  be  in  bad  condition,  there  being  two  faulty  places 
on  the  conductors  and  two  breaks  in  the  earth  wire. 
Under  these  circumstances  the  death  of  deceased  was 
easily  accounted  for. 

Owing  to  the  way  in  which  the  cable  was  con- 
structed, Mr.  Charles  D.  Mottram,  H.M.  Inspector 
of  Mines,  who  visited  the  mine  to  investigate  the 
accident,  could  not  definitely  say  where  the  cable  was 
faulty  until  the  leather  cover  had  been  stripped  off. 
As  regards  the  broken  earth  wire,  only  a  test  would 
indicate  this  defect.  The  cable  had  been  in  use  five 
years,  and  it  could  hardly  be  expected  to  be  in  other 
than  a  well-worn  condition.  That  the  earth  wire  was 
found  to  be  broken  was  no  doubt  due  to  the  constant 
coiling  and  uncoiling  of  the  cable  under  working 
conditions. 

It  was  evident  that  a  month  was  too  long  to  trust 
to  the  continuitv  of  any  earth  conductor,  and  Mr. 
>.elson,  H.M.  Electrical  Inspector,  who  also  visited 
the  colliery  and  attended  the  inquest,  expressed  the 
opinion  that  earth  conductors  of  trailing  cables 
should  be  tested  for  continuity  on  each  day  before 
the  cable  is  put  to  use. 

As  the  earth  conductor  was  of  less  cross-section 
tha'n  .022  sq.  in.,  the  minimum  provided  by  General 
Jvegulation  125  {b).  proceedings  were  taken  against 
the  agent  of  the  colliery  for  a  violation  of  the  regu- 
lation referred  to.  The  facts  were  not  in  dispute. 
The  use  of  an  earth  conductor  which  failed  to  comply 
with  the  regulations  was  proved,  but  it  was  argued 
in  defence  that  as  the  trailing  cable,  which  included 
the  earth  conductor,  had  been  in  use  before  the  ist 
June,  1911,  the  company  was  within  its  rights,  under 
General  Regulation  137  {b).  in  continuing  the  earth 
conckictor  in  use,  even  though  the  coal-cutter  had 
been  installed  since  the  ist  June,  191 1. 

The  Bench  held  that  the  defence  was  right,  and 
dismissed  the  case  without,  however,  giving  the 
defendant  his  costs. 

In  the  other  accident,  an  assistant  electrician  was 
killed    whilst    splicing    an    electric    cable    carrying 


550  volts  pressure  in  a  gateway.  The  deceased  had. 
before  proceeding  to  work,  written  with  chalk  on 
the  junction  switch-box  cover:  "Don't  touch  this 
switch,  N.  Lumb."  The  current  was  subsequently 
switched  on  by  some  person  unknown.  Coal-cutters 
driven  electrically  were  about  to  be  used,  but  the 
machine  cliargeman  swore  on  oath  at  the  inquest 
that,  while  it  was  his  custom  to  switch  on  the  current, 
if  not  already  on,  when  going  inbye,  he  did  not  do 
so  on  the  occasion  of  the  accident,  as  the  current  was 
already  on  when  he  passed  in  to  work. 

This  accident,  which  was  an  avoidable  one, 
was  due,  apparently,  to  the  carelessness  of  some 
person  not  reading  the  notice  on  the  switch.  The 
management  have  since  arranged  to  lock  the  switch- 
lever  while  repairs  are  going  on  between  the  switch 
and  the  coal  face.  In  such  cases  the  key  should  be 
in  the  possession  of  the  individual  working  on  the 
dead  conductors.  This  appears  to  be  the  practice  in 
working  on  high  and  medium  pressure  mains  on  the 
surface,  and  it  is  obviously  as  necessary  underground. 
Clearly  no  person's  life  should  depend  upon  a 
chalked  message  being  observed  and  acted  upon. 

In  the  Lancashire  and  North  Wales  Division  there 
were  no  fatal  accidents,  but  three  persons  were 
slightly  burnt. 

In  the  South  Wales  Division  there  was  one  fatal 
accident  below  ground,  and  six  non-fatal  accidents 
in  which  seven  persons  were  injured.  As  regards 
the  fatal  accident,  an  assistant  electrician  received  a 
fatal  shock  while  attempting  to  replace  the  cover  of 
a  switch-box  without  previously  having  switched  off 
the  current.  The  pressure  was  500  volts.  As  re--  ' 
gards  the  non-fatal  accidents,  the  Inspector  reports 
these  "  were  caused  by  irregular  or  improper 
manipulation  of  electrical  plant,  and  one  by  a  faulty 
connection."  Why  will  workmen  not  remember  they 
are  working  with  a  live  and  dangerous  force,  whicli ' 
is  not  to  be  treated  with  contempt  ? 

In  the  Midland  and  Southern  Division  there  were 
two  non-fatal  accidents  below  ground  and  three 
above  ground.  Of  the  former,  one  occurred  to  an 
electrician  who  was  changing  a  fuse.  Finding  that 
the  fuse  he  had  did  not  fit,  in  order  to  allow  the 
motor  to  work,  he  attempted  to  couple  up  a  short 
length  of  insulated  wire  to  act  temporarily.  While 
doing  so  he  apparently  allowed  one  end  of  the 
wire  to  touch  a  live  part  after  the  other'end  had  been 
fixed.  The  result  was  a  short  circuit,  which  caused  a 
flash  which  burned  his  face  slightly.  He  was  subse- 
quentlv  fined  by  the  manager  for  contravention  of 
General  Regulation  131  {g).  The  second  accident 
was  very  similar.  An  assistant  electrician  was  mak- 
ing an  examination  for  the  purpose  of  discovering 
the  cause  of  the  stoppage  of  an  electrical  coal-cutter. 
When  pulling  out  a  fuse,  a  piece  of  wire  protruding 
from  the  bridge  made  a  contact  which  caused  some 
sparking,  which  slightly  burned  his  right  hand  and 
forearm.  Had  the  current  been  cut  off  as  provided 
for  by  General  Regulation  128  {b),  the  accident  would 
have  been  prevented. 

Of  the  surface  accidents,  one  occurred  to  a  power- 
house attendant  who  was  replacing  a  fuse  which 
had  blown.  A  liquid  starting  switch  controlling  a 
16-H.P.  motor  (500  volts)  had  not  been  taken  out. 
In  replacing  the 'fuse,  the  attendant  brought  the  con- 
tacts of  the  switch,  which  was  of  the  ordinary  double- 
pole  tandem  quick-break  type,  together  slowly,  and 
then  opened  it.  The  result  was  an  arc,  which  burned 
him  superficially  on  the  hand  and  wrist. 

In  the  second  case,  two  electricians  had  been 
changing  the  anuature  in  a  motor,  and  in  coupling 
up  again,  one  of  them  in  error  failed  to  connect  one 
of  the  supply  cables  on  to  the  field,  with  the  result 
that  the  no-volt  release  got  the  full  load  without  any 
resistance.  The  no-volt  release  coil  insulation  was 
completely  destroyed  inside  the  starting  switch  box. 
Without  knowing  what  had  occurred,  the  assistant 
electrician  put  in  the  switch,  and  an  explosion  imme- 
diatelv  resulted,  blowing  off  the  switch-box  cover. 
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which  .struck  him  on  the  stomach  and  shglitly  in- 
jured him. 

The  third  accident  occurred  in  the  same  power- 
house and  to  the  same  attendant  as  was  injured  in 
tlie  first  accident.  He  was  actuating  a  change-over 
switch  on  a  lighting  panel,  and  appears  to  have 
manipulated  it  improperly.  The  result  was  an  arc, 
which  slightly  burned  him  on  the  forehead  and  eyes. 
The  switch  was  of  an  old  type,  but  had  been  in  use 
for  some  14  years.  It  has  since  been  replaced  by 
one  of  modern  type. 

These  accidents  are  interesting  as  showing  that 
in  nearly  even,'  case  they  could  easily  have  been 
avoided  with  a'  little  attention  and  care.  It  is  sur- 
prising that  much  of  the  apparatus  was  poorly  con- 
structed and  faulty  in  spite  of  all  the  Home  Office 
regulations.  We  sincerely  trust  that  all  colliery 
managers  will  benefit  by  these  records,  and  have 
their  own  installations  put  into  thorough  order. 


OUR     TRADING     OPPORTUNITIES     THROUGH- 
OUT    THE     WORLD. 


{Vontimied  from  page  764.) 


The  Trade  of  New  Zealand. 

In'  his  hnal  report  as  H.M.  Trade  Commissioner  for 
New  Zealand,  Mr.  W.  G.  Wickham  urges  manufac- 
turers to  educate  their  prospective  customer,  whilst 
studying  his  particular  requirements,  into  appre- 
ciatiiig-  the  superior  value  of  British  goods.  At  the 
same  time  IMr.  Wickham  points  to  the  necessity  for 
lowering  selling  prices  to  a  more  competitive  level, 
and  he  makes  some  suggestions  for  effecting  this 
by  improved  shipping  arrangements  and  better 
methods  of  distribution.  His  remarks  are  sum- 
marised below.  He  evidently  takes  the  view  that 
more  orders  would  pass  to  the  Mother  Country  if 
the  manufacturing  exporter  got  into  closer  touch 
with  the  purchaser,  and  by  this  means  terminated, 
or  at  least  curtailed,  the  system  by  which  the  New 
Zealand  importer  indents  on  buying  agents  and 
shipping  agents  for  the  goods  required.  Sir.  Wick- 
ham's' experience  from  investigating  complaints  is 
that  many  mistakes  for  which  manufacturers  are 
blamed  are  due  to  these  agents,  who  work  in 
grooves,  and  are  just  as  ready  to  place  orders  in 
Continental  hands  as  British.  The  statements  that 
this  and  that  line  cannot  be  got  in  England,  and  that 
manufacturers  will  not  do  this  or  that,  or  modify 
something  else,  nearly  always  proceed  from  them. 
After  the  outbreak  of  war,  Mr.  Wickham  circularised 
the  leading  New  Zealand  importers  suggesting  that 
they  .should  instruct  their  London  buyers  to  consult 
at  the  Board  of  Trade  the  lists  of  manufacturers  who 
weic  ()repared  to  supply  goods  previously  furnished 
by  Germany  and  Austria.  He  found  that  some  im- 
porters would  not  be  convinced,  in  spite  of  all  the 
evidence,  that  they  could  get  what  they  wanted  from 
England,  and  they  transferred  their  inquiries  and 
l)usiness  to  America  at  once.  This  tendency, 
whether  proceeding  from  indifference  of  the  buyer 
or  lack  of  push  on  the  part  of  the  maker,  should  be 
changed. 

On  the  general  subject  of  foreign  competition  in 
New  Zealand  there  is  less  to  be  said  about  Germany 
than  about  the  United  States.  It  is  worth  noting, 
however,  that  the  elaborate  cultivation  of  the  mar- 
ket bv  German  e.xporting  organisations — backed  by 
the  Nord-Deutscher  I.ioyd  was  carried  on  in  return 
for  a  share  in  the  import  trade  of  the  Dominion 
amounting  to  only  ?  ner  rent,  of  the  total.  Tin's 
(■h.ii.iclrristio   of   the    Teuton   of  oontentinu'    himself 


with  a  small  return  at  first  in  the  hope  of  ultimate 
profit  is  one  which  might  be  more  frequently  imi- 
tated by  the  British  trader. 

The  report,  which  deals  with  the  trade  of  tho.  Dominion  for 
the  year  1914,  gives  the  following  figures  of  imports  and 
exports  for  tlio  past  three  years,  those  for  1914  being  subject 
to  revision. 

Exports.  Imports. 

1912  '21,771,000  20,977,009 

1913  22,987,000  22,286,00» 

1914  26,201,000  21,856,00« 

The  opening  of  the  Panama  Oaiial  bas'S 
American  already  been  shovvu  to  have  brought  the  ^M 
and  German  Ba.stern  States  of  America  into  closer  touch 
Competition.  with  New  Zealand.  This  was  draruatically 
brought  home  to  importers  when  the  first 
direct  steamer  via  the  Canal  reached  .Auckland  in  advance  of 
the  mail  which  carried  the  relative  documents,  and  a  situa- 
tion somewhat  embaiTassing  to  consignees  resulted.  Atten- 
tion has  been  called  on  more  than  one  occasion  to  the  serious 
growth  .of  competition  for  trade  with  New  Zealand  which  is 
resulting  from  more  rapid  and  more  frequent  steamer  connec- 
tion between  .America  and  New  Zealand.  The  better 
steamers  across  the  Pacific  to  the'  west  coast  of  America  are 
inducing  people  to  an  increasing  extent  to  treat  the  route 
across  the  United  States  or  Canada  as  "  the  way  home  "  ;  and 
it  frequently  happens  that  business  men,  even  if  they  have  no 
particular  intention  of  doing  business  until  they  reach  Eng- 
land, are  captured  en  route.  Every  effort  is  made  in  America 
to  secure  the  goodwill  of  such  travellers  by  hospitality,  and 
by  giving  facilities  for  seeing  works  and  business  systems. 
Hitherto,  the  slow  and  indirect  steamer  facilities  from  the 
manufacturing  side  of  America  have  militated  against  trade 
■  with  New  Zealand.  It  may  be  seen  at  once,  therefore,  that 
the  immense  reduction  in  distance  effected  by  the  opening 
of  the  Canal  is  a  fact  which  British  manufacturers  cannot 
afford  to  ignore.  Freight  rates  must  also  be  closely  watched. 
.\merican  manufacturers  have  been  materially  assisted  in  the 
past  by  the  preferential  low  rates  conceded  to  them  by  British 
shipping  companies,  ostensibly  in  order  to  keep  the  shipping 
from  American  ports  in  British  bottoms.  Similar  preferential 
rates  have  been  given  to  goods  shipped  on  through  bill  of 
lading  from  Antwerp,  Bremen,  and  Hamburg,  ['id  London, 
and  carried  in  British  ships.  The  alternative  for  German  mer- 
chants was  to  send  goods  by  Nord-Deutscber  Lloyd  boats  to 
Sydney  fur  transhipment  to  New  Zealand.  The  excessively 
low  rates,  in  some  cases  as  much  as  30  per  cent,  le-ss  than 
from  fjondon,  unquestionably  tended  to  divert  trade  to  Ger- 
many, especially  in  bulky  cheap  goods.  Assisted  in, this  way, 
German  trade  had  grown  to  such  dimensions  that  the  Nord- 
Deutscher  Lloyd  opened  offices  in  New  Zealand  in  the  early 
part  of  1914,"  and  arranged  to  bring  their  steamers  right 
through.  The  first  steamers  were  on  the  way  when  war  broke 
out.  Pi-om  this,  it  is  e\-ident  that  the  policy  of  giving  low 
freights  to  German  goods,  v\hile  damaging  to  the  British 
manufacturer,  has  failed  to  achieve  the  object  which  was  its 
justification. 

Tlie  closing  of  tho  German  market  as  a 
Meeting  source  of  supply  ha.s  called  attention  to  the 

the  goods  in  demand   in    the   Dominions,  and 

Market.  tho  large  number  of  these  which  have  been 

supplied  from  Gennany.  Many  are  little 
more  than  cheap  imitations  of  British  makes,  and  in  this  case 
it  is  exceedingly  doulitful  whether  it  is  de.«irable  that  we 
.should  lower  our  standard.  If  skilled  labour  is  fully  occupied 
in  a  particular  trade,  it  wduld  undoubtedly  be  a  serious  error 
to  divert  it  from  making  high-grade  goods,  for  which  there 
is  a  good  demand  and  loss  competition,  to  turning  out  low- 
gr.ado  articles  in  which  the  competition  is  severe.  My  own 
view  is  that  manufacturers  are  blamed  unjustly  in  many 
cases  for  not  cheapening  their  gtxxls  by  making  a.  lower 
quality.  On  the  other  hand,  they  are  oxtniordinarily  obsti- 
nate when  they  jwrsist  in  disregarding  the  use  to  which  gootls 
are  put.  and  making  them  unrnx-essarily  heavy,  cumbersome, 
and  awkward  to  u.se.  The  accusation  against  the  manufac- 
turers is  that  they  invariably  rejily  that  what  is  i;<v>d  enough 
for  the  home  market  is  giKxl  enough  for  New  Zealand.  If. 
Itowever,  the  New  Zealan<ler  lives  and  works  undi^r  difTereiit 
conditions,  and  in  a  different  way.  the  manvifacturer  is 
merely  showing  his  ignorance  of  th<'  fa<'t  that  there  \a  con- 
siderable variety  of  t-nste  and  habit  in  different  jwrta  <if  the 
world.  When  the  manufacturer,  further,  refuses  to  pai'cel 
his  RocAn  and  pack  them  as  his  cuetomcrs  require,  he  is 
simply  putting  himself  otit  of  the  market,  and  deserves  no 
as.sistiince. 

It  is  quite  certain  that  the  trade  done  hitherto  in  New 
Zealand  by  G<Mmany  and  Austria  will  not  drop  into  the 
British  lap  and  .stay  there  without  dcliherati-  effort.  It  may 
l)e.  that  the  present  time  will  induce  the  public  io  make  trial 
of,  and  tlie  retailer  to  stfvk,  better  quality  British  g<vxls. 
in«t<'nd  of  Continental  make.<i  which  cannot  be  procure*!.  Buy- 
ina  agentw  in  I/<indon  and  Biniiinghani  may  be  force<1  to 
widen  the  area  of  their  acquaintance  with  British  manufac- 
.tiirers.  Tho  latter,  however,  niu«t  first  realise  that  if  they 
do  not  unbend  and  hu-ntle.  tho  whole  trade  will  go  to  .\meriea 
nr  nnv  other  eountrv  which  will  meet  the  requiromcnta  cf 
h.iv-r« 
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Firms  uianufacturing  for  both  Australia  and  Now  Zealand 
ought  to  realise  one  important  contrast  between  the  two 
markets.  In  proportion  to  its  population,  the  latter  has  an 
exceptionally  large  number  of  more  or  les.s  indop<'ndont  im- 
jxirting  and  exptirting  centres.  This  not  only  augments  the 
number  of  towns  for  agents  to  visit,  makes  travelling  expenses 
higher  in  profxirtion  to  sales,  multiplies  the  number  of  firms 
to  be  dealt  w'ith  in  order  to  cover  the  Dominion,  reduces  the 
size  of  individual  orders,  and  widens  the  area  of  and  so 
increases  the  cost  of  advertising,  but  it  is  the  most  important 
factor  in  raising  retail  prices  through  the  high  cost  of  distri- 
bution. 

The    main    dilficulty    in    selling    British 
SetliDj;  goods  of  any  and  every  kind  is  that  they 

Prices.  are  almost  invariably  more  expensive  than 

any  othei-s.  In  most  cases  they  are  better 
quality,  and  in  many  cases  they  are  better  by  much  more 
than  the  difference  in  price;  in  other  word.s.  they  are  better 
\alue.  Starting  from  the  .standix)int  of  unwillingness  to  reduce 
quality,  which  is  in  the  main  a  sound  attitude,  Mr.  Wickham 
save  that  there  seem  to  be  only  two  alternative  courses  :  Either 
the  cost  must  be  reduced  while  retaining  the  quality,  or  the  pub- 
lic must  be  convinced  that  it  is  advantageous  to  buy  the  more 
expensive  goods.  On  these  two  main  lines  a  few  suggestions 
de<iuoed  from  a  study  of  trade  methtxls  in  New  Zealand  may 
be  of  use.  In  the  first  place,  as  few  manufacturers  do  their 
own  shipping,  the  fact  has  not  been  sufficiently  appreciated 
by  them  that  the  price  of  goods,  which  determines  their  sale, 
is  not  the  works'  cost,  but  the  cost  dehvered  in  the  con- 
sumers' market.  From  the  point  of  view  of  the  ultimate 
buyer,  it  makes  not  the  slightest  difference  whether  a  low 
price  is  brought  about  by  ex-'onomies  in  manufacture  or  in 
packing,  in  freight  or  in  reduction  of  breakage.  If  manufac- 
turers are  working  on  too  small  a  scale  to  do  their  own  shipping 
at  rock-bottom  cost,  they  must  either  depend  on  merchants 
or  adopt  some  co-operative  method  which  will  enable  them 
to  share  in  a  single  efficient  and  economical  selling  organisa- 
tion. If  they  do  their  own  selling,  they  must  realise  that  it 
i-?  to  their  interest  to  employ  as  much  time,  brains,  and 
energy  in  producing  economies  in  the  packing  and  shipping 
of  goods  as  in  reducing  costs  in-  manufacture.  If  their  export 
olUce  is  not  well  organised  and  staffed  they  will  fail  to  meet 
comj)etition  in  distant  markets,  in  spite  of  all  the  chemists 
and  technical  experts  whom  they  may  introduce  in  their 
■works.  In  goods  such  as  insulators,  British  manufacturers 
are  beaten  on  price  by  Continental  competitors,  whose  large 
scale  of  production  lowers  their  costs.  The  Colonial  habit  of 
deferring  orders,  and  then  requiring  urgent  delivery,  makes 
it  important  that  large  stocks  should  be  carried. 

New  Zealanders  must  not  be  blamed  for  purchasing  com- 
paratively "cheap"  goods.  Cost  of  distribution  makes  retail 
prices  high  compared  with  landed  costs.  The  retail  trade 
makes  very  little  effort  to  sell  on  qualitj'.  The  dominating 
policy  is  to  get  something  cheai)€r  than  competitors  and  to 
push  goods  solely  on  price.  It  remains  to  consider  what,  if 
anything,  can  be  done  by  the  manufacturer  to  promote  the 
sale  of  his  goods  in  spite  of  their  being  more  costly  than  others. 

The   following   are    some    points    which 
Points  to  may  be  suggestive  : — 

Consider.  Give  the  agent,"  merchant,   and   retailer 

special   inducements    and    adequate   lemu- 

neration,  bearing  in  mind  cost  of  distribution,  or  travelling, 

and  of  living.     Large  margins  must  be  allowed  for  commis- 

6i<in  or  discount. 

Study  the  convenience  of  tliose  who  handle  the  goods  by 
adopting  neat  parcelling  and  labelling.  This  saves  time  and 
labour  in  distributing  and  retailing. 

Get  away  from  the  pleasant  self-satisfied  British  belief  that 
everyone  in  the  w^orld  wants  British  goods.  Take  the  trouble 
and  go  to  the  expense  of  making  them  known  and  wanted. 
Call  in  the  assistance  of  a  good  local  advertising  expert,  and 
plan  to  etiniulate  demand. 

Demonstrate  to  the  New  Zealand  purchaser  that  British 
manufactures  are  good  value,  whilst  the  foreign  are  merely 
cheap  substitutes,  and  bad  value  at  the  piice.  To  do  this 
send  con.signments,  after  consultation  with  an  agent,  and 
arrange  for  them. to  be  displayed. 

Let  the  manufacturer  come  out  and  go  round  with  his 
agent  in  order  to  learn  the  difficulties  of  selling,  and  what 
technical  information  will  be  of  use  to  hie  agent. 

Mr.  R.  W.  Dalton,  who,  as  already  announced  in 
our  pages,  has  been  appointed  to  succeed  Mr.  Wick- 
ham as  H.M.  Trade  Commissioner  in  New  Zealand, 
has  had  many  years'  experience  in  the  Board  of  Trade 
Commercial  Intelligence  Branch,  and  his  activities 
in  that  department  have  acquainted  him  very 
thoroughly  with  the  abilities  and  characteristics  of 
British  manufacturers.  We  have  good  reason  for 
speaking  highly  o.f  Mr.  Dalton's  qualifications  to 
efficiently  -fill  the  important  office  to  which  he  has 
been  appointed.  He  is  no  stranger  to  electrical 
and  engineering  matters,  and  we  do  not  doubt  that 
in  him  our  firms  will  have  both  a  staunch  champion 
and  an  intelligent  critic. 


REVJEWS. 


Modern   llluminaiits   and  lUaniinating    Engineering.      By    L. 
Caster    and   J.    S.   Dow.     London:    Whittaker   &    Co. 
Price  l'2s.  Gd.  neb. 
There  are  now  many   works  dealing  with  the  subject  per- 
sented  by  the  authors,  but  the  matter  before  us  is  treated  in 
a  very  different  manner  to  any  of  the  other  English  books 
which    wo   have    seen.     It   would    appear,   however,    to   be 
niodclle<l  to  a  large  extent  upon  the  lectures  in  Illuminating 
lOngineering  delivered  at  the  Johns  Hopkins  University.    We 
are  of  the  opinion  that   the  writers  have   been    mistaken   in 
attempting  to  work  on  such  broad  lines,  and  the  reader  who 
is  on  the  look-out  for  a  good  practical  work  is  apt  to  be  dis- 
appointed. 

In  their  preface  the  writers  state  that  their  aim  has  been 
to  bring  together  matter  not  usually  available  in  a  single 
volume,  and  there  is  nodoubtthat  they  have  succeeded  admir- 
ably from  this  point  of  view.  They  also  make  a  further 
apology^  f<ir  not  entering  deeply  into  details,  and  they  draw 
attention  to  the  large  number  of  references  which  enable 
readers  to  refer  to  the  original  papers  for  fuller  information. 
Here,  again,  we  have  nothing  but  praise  for  the  immense 
amount  of  w'ork  which  has  been  carried  out,  but  there  are 
very  few  who  take  up  this  book  who  will  be  able  to  find  time 
to  refer  to  many  of  the  sources  of  information,  even  were 
they  able  to  get  at  them,  since  there  are  \evy  few  libraries 
which  collect  technical  papers  such  as  those  referred  to. 

With  regard  to  the  actual  production  of  the  book  itself,  we 
are  pleased  to  see  that  anti-glare  paper  has  been  used.  This, 
together  with  the  fact  that  the  type  itself  is  very  clear,  adds 
greatly  to  one's  comfort  in  reading  such  a  volume ;  but  we  are 
very  disappointed  at  the  illustrations,  which  are  largely  repro- 
ductions of  what  has  previously  appeared  in  the  technical 
Press. 

The  first  chapter  contains  a  sketch  of  the  history  and 
development  of  methods  of  illumination,  and,  while  the  read- 
ing of  this  is  no  doubt  of  considerable  interest,  we  do  not 
think  that  its  inclusion  was  absolutely  necessary.  In  the  first 
pages  there  are  several  facts  which  are,  apparently,  contra- 
dictory to  accepted  ideas  regarding  the  introduction  of  various 
illuminants.  The  latter  part  of  the  chapter  deals  with-  the 
trend  of  modern  development,  and  is  of  rather  more  service. 
The  authors  next  deal  with  gas  lighting,  and  this  portion  will 
no  doubt  be  of  considerable  interest  to  electrical  engineers. 
It  is  in  this  chapter  that  we  note  the  laxity  of  the  authors  in 
speaking  of  candle-power.  This  criticism  applies  not  only 
here,  but  also  to  subsequent  chapters,  and  indicates  a 
slavish  copying  of  published  information  without  the  editing 
of  the  details. 

The  next  chapter  treats  of  electric  lighting,  and  many 
of  the  remarks  contained  therein  are  of  extreme  interest.  One 
notes  that  the  statements  contained  in  this  chapter  are  gener- 
ally more  precise  than  those  in  the  chapter  relating  to  gas 
lighting,  and  there  is  also  evidence  that  there  has  been  a 
certain  amount  of  editing  so  far  as  the  claims  put  forward  by 
manufacturers  are  concerned.  A  considerable  number  of 
pages  are  devoted  to  the  subject  of  vapoxrr  lamps,  details  of 
which  are  usually  somewhat  difficult  to  obtain. 

Oil.  petrol  air  gas  and  acetylene  lighting  are  next  dealt  with. 
The  information'  given  should  be  of  considerable  assistance  to 
those  whose  duty  it  is  to  advise  concerning  country  house 
lighting  and  other  installations  where  an  i.solated  plant  may 
be  required. 

The  two  following  chapters  should  be  of  ver>-  great  use  to 
those  who  desire  to  study  the  physical  side  of  illumination, 
and;  except  in  the  lectures  referred  to  above,  we  have  not 
seen  the  physiological  .side  treated  so  fully.  The  table  indicat- 
ing the  intrinsic  brilliancy  of  various  illuminants  would  have 
been  better  had  it  been  brought  up  to  date  and  the  more  modern 
light  sources  tabulated  therein.  Much  of  the  information 
given  regarding  the  effects  of  coloured  light  is  not  generally 
known,  and  illuminating  engineers  would  do  well  to  care- 
fully consider  the  remarks  dealing  with  this  ixirtion  of  the 
subject.  We  are  inclined  to  think  that  this  section  has  been 
greatly  neglecte<l  in  the  past,  and  this  neglect  is  no  doubt 
responsible  for  the  many  light-wasting  devices  which  are  on 
the  market,  and  it  is  only  by  a  thorough  understanding  of 
the  facts  put  forward  in  these  two  chapters  that  one  is 
enabled  to  appreciate  the  reasons  for  good  lighting  to  the 
fullest  extent. 

The  authors  next  deal  with  the  measurement  of  Hght  and 
illumination,  and.  while  the  fundamental  laws  are  carefully 
.=>et  forth,  we  think  that  there  is  room  for  improvement; 
in  some  of  the  more  elementary  works  we  have  noticed  that 
the  es.sential  facts"  and  formula;  have  been  more  clearly  defined. 
The  description  of  e«.sential  instruments  is  very  brief;  it 
would  have  made  the  book  better  and  of  greater  use  had  the 
authors  dealt  with  the  matter  completely. 

While  appreciating  that  colour  photometry  is  soinewhat 
diflicult  to  those  not  used  to  the  work,  we  are  inclined  to 
think  that  far  too  much  attention  is  paid  to  it,  and  the  large 
number  of  pages  devoted  to  it  in  the  present  work  are  quite 
unwarranted,  especially  in  view  of  the  more  important  matters 
omitted. 

Chapter  VIII  is  devoted  to  globes,  shades  and  reflectors,  and 
calculation  of  illumination,  and  while  we  recognise  that  the 
authors  have  endeavoured  to  be  impartial,  it  is  strange  to  find 
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so  much  reference  to  prismatic  glassware.  We  do  not  think 
that  practical  illuminating  engineers  will  find  much  information 
which  will  be  of  assistance  to  them  in  this  or  the  following 
chapters.  The  lighting  calculations  are  but  few,  and  data 
relating  to  indirect  and  semi-indirect  lighting,  which  one 
would  expect  to  find,  are  mi&sing.  We  certainly  share  the  view 
expressed  by  the  authors  that  the  lighting  expert  should 
thoroughly  understand  architectural  style,  and  study  how  the 
architectural  and  artistic  aspects  of  the  problem  can  best  be 
reconciled.  ... 

The  following  chapter  is  devoted  to  the  problem  of  mtenor 
illumination.  After  some  simple  rules  for  good  lighting,  there 
follows  a  table  showing  the  specific  consumption  for  various 
systems.  This  table  in  iiself  is  incomplete  and  is  not  at  all 
up-to-date;  following  closely  there  are  somewhat  rash  state- 
ments regarding  the  intensities  of  illmnination  usually  found. 
The  table  of  maximum  foot-candle  intensity  is  vei-y  brief  and 
could  be  extended  with  advantage.  A  discussion  on  shadows 
and  direction  will  be  read  with  interest.  Local  and  general 
lighting  are  next  treated,  and  peculiar  statements  regarding 
the  6ub-di^nsion  of  units  in  a  large  room  are  to  be  found 
under  this  heading.  Much  attention  is  paid  to  domest*c  light- 
ing, and  school  lighting,  too,  is  treated  very  fully.  The  pages 
devoted  to  indu.strial  lighting  are  generally  good,  but  com- 
paratively few  data  which  would  be  of  service  are  given.  The 
illustrations  of  installations  in  this  section  are  relatively  poor 
and  are  open  to  much  criticism.  A  few  paragraphs  regarding 
the  lighting  of  buildings  for  large  gatherings  are  next  pre- 
sented, shop  lighting  and  illumination  for  games  played  under 
cover  are  dealt  with,  and  the  chapter  closes  with  _a  few- 
paragraphs  relating  to  decorative  and  spectacular  lighting. 

The  final  chapter  is  devoted  to  outdoor  lighting,  and  is  very 
largely  a  resume  of  papei's  and  discussions,  particulars  of 
which  have  appeared  in  the  technical  Press.  The  book  closes 
with  an  appendix  indicating  the  works  dealing  with  illumina- 
tion, most  of  which  are  referred  to  in  the  text. 

As  a  hook  dealing  with  generalities  regarding  lighting  and 
illumination,  there  is  even'  reason  to  congratulate  the  authors 
upon  the  admirable  collection  which  they  have  made, 
although  there  are  many  statements,  which  those  who  have 
had  actual  experience  will  know  cannot  be  justified  in  prac- 
tice. We  believe  that  much  has  been  written  which  could 
have  been  left  out  with  advantage,  and.  coiTespondingly,  more 
data  could  have  been  included  without  making  the  work  a 
highly  mathematical  treatise.  If  the  authors  could  see  their 
way  to  publish  a  supplementary  book  embodying  the  features 
indicated,  we  think  that  it  would  be  met  with  general 
approval. 


A  Treatise  on  the  Theory  of  Alternating  Currents.    By  Alex- 
ander Russell,   M.A.,    D.Sc.      Vol.   I,    Second   Edition. 
Cambridge ;   University  Press.     Price  15s.  net. 
Readers  who  are  interested  in  the  mathematical  theory  of 
alternating   currents   need    no    introduction    to   Dr.    Russell's 
treatise,  which  has  occupied  a  definite  and  well-merited  place 
as  an  authoritative  work  of  reference  for  the  last  ten  years. 
As  in   the  case  of  several  other    works  involving    a  great 
amount   of   labour,   the  call  for   a  revised    issue   of  the  first 
volume  has  had  to  be  met  before  the  completion  of  the  second 
volume  has  been   accomplished. 

.According  to  the  original  plan  of  the  author,  the  first 
volume  contains  the  more  general  theorems  of  the  subject  of 
his  trenti.se.  while  the  second  volume  is  to  include  matter 
more  directly  connected  with  the  practical  applications  of 
alternating  currents  to  industrial  purposes,  and  will  deal 
with  the  theory  of  alternators,  motors,  transformers,  con- 
verters, and  the  transmission  of  power  by  polyphase  currents. 
Tlio  present  edition  contains  a  considerable  amount  .of  new 
matter,  and  this  new  material  is  of  special  value  because  of 
its  bearing  on  many  branches  of  electrical  theory  which  are 
intimately  related  to  advances  in  practical  achievement  of 
the  pre«?nt  time. 

.\  new  chapter  is  devote<l  Ui  the  consideration  of  the  self  and 
mutual  inductance  of  circular  and  helical  circuits — a  subject 
bearing  on  many  problems  of  power  and  telegraphic  trans- 
nriiflsion.  In  this  connection,  the  author  has  necessarily 
referred  to  IIk'  important  woik  published  by  the  Washington 
HunMU  of  Standards. 

■Another  iniprtltant  new  chapter  deals  with  high-frequency 
currents,  and  gives  very  fully  the  speeial  conditions  govern- 
ing the  tlan-sinission  of  such  currents  in  a  concentric  cable, 
'fills  Bubject  will  be  of  special  interest  to  readerfl  who  are 
it)t<^re,st<yl  in  telephony  and  wireless  lelegrnphv.  In  Chapter 
IX,  which  is  also  new.  the  mathemntical  student  of  wireless 
telegraphy  will  find  a  discussion  of  the  mutual  octionR  which 
take  plac*  between  two  linked  oscillatory  circuits  Which  should 
Ih'  of  great  value  to  him. 

Another  new  chapter  deals  with  ii  suliject  to  which  the 
author  lifti  alreaily  devotcnl  much  attention  in  papers  pre- 
sented to  several  Sficieties;  this  is  the  study  of  the  electro- 
static field  between  two  rlinrged  Bpherrs.  Tn  cnnnection  with 
probleiMH  on  the  design  of  higli-teiwinn  tr.insMiissidn  lines  and 
insulators,  the  theoretical  work  of  this  c.hnpt(>r  is  ngain  of  a 
I  haracter  to  be  of  value  to  the  earncat  student  of  modern 
prnrtical   developments.. 

Dr.  IliiBBell's  work  will  always  prove  vnluablc  to  the  o\ec- 
tricnl  engineer  engaged  in  resrarrh  or  in  pioneer  work,  where 


the  the<iry  of  physical  phenomena  has  ti>  be  reduced  to 
mathematical  .symbols,  and  we;  consequently,  welcome  the 
present  enlarged  issue  of  his  important  work.  It  is  no 
adverse  criticism  to  say  that  his  treatment  of  the  many 
problems  with  w-hich  he  deals  is  primarily  that  of  a  mathe- 
matician and  not  of  an  engineer.  He  offers  valuable  material 
foi-  the  engineer  to  work  upon. 

We  trust  that  the  completion  of  the  author's  plan  by,  the 
issue  of  the  .second  volume  of  the  Theory  of  Alternating  Cur- 
rents may  not  be  long  delayed. 


Standard  Hundbook  for  Electrical  Engineers.  Edited  by 
F.  F.  FowLE.  Fourth  Edition.  Djndon  :  Hill  Publishing 
Co.    Price  21s.  net. 

This  volume  contains  2,000  pages;  the  index  alone  ixicupies 
6S  pages,  and  the  book  is  divided  into  25  sections,  each  of 
which  is  packed  as  tightly  with  inffumation  as  the  editor-in- 
chief  and  his  large  staff  of  specialists — many  of  whose  name* 
are  of  world-wide  reputation — can  cram  it.  To  re\iew  such  a 
work  and  to  do  every  part  of  it  justice  would  obviously  require 
a  similar  staff  of  speciahsts,  and  would  be  of  little  service  to 
the  reader  after  all ;  we  can  only  deal  with  it  in  general  terms. 

The  last  edition  appeared  in 'the  autumn  of  1910,  and  was 
reviewed  in  our  pages  in  1911;  it  consisted  of  some  1,500  pages. 
The  "  total  i.ssue  "  was  then  19,0<;i0;  now'  it  is  recorded  on  the 
title-page  as  35,tl00.  No  better  testimony  could  be  given  as 
to  the  position  it  has  attained  in  the  electrical  engineering 
world  since  its  first  appearance  in  1907. 

Five  years  is  a  long  period  in  modern  engineering,  and 
therefore  it  has  been  necessary  not  only  to  enlarge  and  revise 
the  contents,  but  in  many  cases  to  rewrite  sections  completely ; 
at  the  same  time  the  sections  have  been  re-arranged  on  an 
iuiproved  system,  with  carefully  selected  subheads  in  bold 
type,  bibliographies  have  been  added,  as  w^ell  as  numerous 
references  in  the  text  to  sources  of  more  detailed  information, 
and  many  new  sections  have  been  introduced. 

Any  attempt  to  examine  the  contents  of  a  section  to<i  closely 
iLsually  results  in  the  reviewei's  attention  becoming  absorbed 
in  the'  suliject  there  discussed,  a  disastrous  occurrence  in  view 
of  those  -l.iJK)  pages  and  the  limitations  of  human  longevity. 
We  mu=it  content  ourselves,  therefore,  with  remarking  that 
w-e  kept  the  previous  edition  constantly  at  hand,  and  found 
it  extremely  useful ;  our  examination  of  the  new  one  shows 
us  plainly  "that  it  represents  a  great  advance  upon  its'  pre- 
decessor, and  that  it  will  be  an  indispensable  desk  companion 
— one  of  those  things  that  an  electrical  engineer  cannot  do 
without.  Tliat  the  Standard  Handbnnk  as  a.  work  of  reference 
is  unexcelled  by  any  other  compendium  of  the  same  kind  is 
beyond  question. 

While  we  have  not  examined  the  work  very  closely  for  mis- 
prints, we  note  a  couple  on  p.  ISiS,  namely  "Utah"  for 
"unit"  in  a  headline,  and  0  for  9  in  the  value  of  g  in  the 
table. 


The  Elements  of  Elcciro-plaiing.    By  J.  T.  SrR.\GUE.    lAmdon  : 
E.  &  F.  N.  Spon,  Ltd.    Price  Is.  6d.  net. 

lliis  little  book,  intended  as  an  introduction  to  the  gtudy  of 
the  elements  of  elcctr<iplating  and  electrotyping,  is  a  reprint 
of  the  chapter  on  "  Electrometalliiigy  "  from  the  late  Mr. 
J.  T.  Sprague's  well-known  text-book  on  "Electricity:  Its 
Theory.  S<iurces,  and  .Applications,  '  'llu-  text-book  itself  has 
for  long  been  deservedly  popular.  an<i  this  extract  from  it  was 
well  worth  separate  publication  x><  put  info  the  hands  of  the 
exjierimenter  beginning  the  practical  study  of  his  subject,  or 
the  mechanic  engaged  in  it  indu.strially.  Indeed,  it  may  be 
.said  that  there  is  no  exi.sting  text-biKik  of  this  scoix"  that  con- 
tains .s<i  much  information,  put.  ti«i.  in  as  clear  and  attractive 
a  fn.shion  as  could  be  wished.  Many  an  old  plating-hand  will^ 
find  here  hints  and  suggestions  that  even  he  will  find  worthy' 
of  attention. 

There  are,  however,  one  or  two  eiTors;  one cf  them  on  page 
59  a  serious  one  that  calls  f<>r  criticism.  The  author  tnere 
writ«is.  s|>eaking  particularly  of  tlieeltK'tro-deivtsition  of  copper, 
that  "  means  have  been  devi.sed  to  cause  a  circulation  of  the 
liquid,  but  they  have  mostly  failed."  ITieie  is  probably  in 
e\istenc<<  not  a  single  iiKxIern  <'leetro»depositing  plant  of  any 
magnitude,  no  matter  what  metal  is  U-ing  deposited,  in  which 
the  electrolyte  is  not  circulated,  and  it  frequeiitl.\  hapi)eDS 
that  adequate  circuUition  makes  all  the  dilTeivnce  between 
ccniniercial  suA-ess  and   failure. 

In  nage  110  it  in  recommended  to  ki>ep  nickel  solutions 
slightly  alkaline.  Tluit  in  oppowxl  U>  general  experiebce, 
which,  on  the  coiitniry,  favours  a  sliglitly  acid  solution,  as 
the  metal  ti'tids  to  strip  when  deixiwted  from  n  neutral  or 
alkaline  bath. 

The  fiuiyiiHt  on  page  IM  that  the  deiwmition  of  iron  is  not 
likely  to  have  extensive  practical  application  now  eoeiiiR  likely 
to  be  falsified,  for  pure  eleclndytic  mm  iS  quite  ]io88ibly  going 
to  iiivive  of  considerable  industrial  value. 

We  iiieiilion  tluiw  thiws  to  indicate  the  limitations  of  this 
little  manual,  but  ni'tliing  can  delrnrt  from  its  extreme  u.^fuU 
ne«-»  ami  lemaikable  fuMiii-«s  of  information  <-oiisi<ferinB  the 
tiny  h|iace  info  wliieli  tile  autlior  has  ^ucce<"de<l  in  i-onlpress- 
ing  it. 
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50ME     DIFFICULTIES     OF     DESIGN     OF 
HIGH-SPEED     GENERATORS. 


By  prop.   a.  B.  field,  M.I.B.E. 


(Abstract  of  paper  read  before  the  Institution  of  Electrical 
Engineers,  November,  1915.) 


{Continuetl  from  page  766.) 

Stator  Construction. — We  have  so  far  dwelt  ujion  the  diffi- 
culties of  rotor  construction,  inasmuch  as  these  were  felt  to 
be  perhaps  the  hardest  of  solution.  The  electrical  conditions 
to  be  met  in  the  stator  are  by  no  means  easily  provided  for; 
some  of  them  will  be  briefly  touched  upon.  Reference  has 
already  been  made  to  the  liigh  air-gap  inductions  and  the 
severe  way  in  which  the  annulus  of  stator  material  in  the 
neighhourhood  of  the  slots  must  be  worked.  ITie  compara- 
tively small  air-gap  and  considerable  length  of  the  machine 
forbid  the  use  of  radially-disposed  stator  vents  receiving  their 
■entire  air  supply  from  the  air-gap.  Some  system  of  axial 
ventilation  is  practically  imperative,  and  in  these  machines 
very  complete  axial  ventilation  is  provided.  The  provision 
for  "the  air  supply  is  particularly  liberal  immediately  behind 
the  teeth;  in  fact,  behind  each  slot  are  arranged  three  oval 
ventilating  openings,  with  only  a  nan-ow  strip  of  punching 
separating  them  from  one  another  and  from  the  slot;  in  this 
way  the  amount  of  core  cooling  surface  is  properly  propor- 
tioned! t-o  the  cross-section  il  area  of  the  air  vent. 


obtain  these  increa.sed  air-gaps,  not  necessarily  by  an  increased 
inter-iron  epace,  but  by  retnqving  some  of  the  magnetic 
material  of  the  teeth  themselves  or  immediately  behind  the 

teeth. 

Hxternal  Short-circuits.— One  of  the  great  difficulties  antici- 
pated from  the  start  in  the  case  of  these  large  machines  was 
the  conditions  arising  in  the  case  of  a  feeder  short-circuit  or 
its  equivalent;  and  much  discussion  has  arisen  with  regard  to 
the  advisability  of  using  large  reactance'  coils  between  the 
generators  and  their  bus-bars.  While  a  certain  amount  of 
external  reactance  ha.s  its  use  in  some  cases,  it  has  been  felt 
by  6omo  <if  us  tluit  these  large  machines  should  in  any  case 
be  so  built  that  they  could  be  "dead  shortcircuited  "  at  their 
terminals  when  running  excited  and  giving  full  voltage. 
Where  these  units  are  required  it  is  seldom  of  importance  to 
have  a  close  inherent  regulation — rather  the  contrai-y.  A  poor 
regulation  and  a  comparatively  low  ratio  is  desirable  between 
the  excitation  ircquired  for  full  voltage  at  no  load,  and  that 
required  for  full-load  current  on  short-circuit. 

In  a  paper  read  before  the  .\merican  Institute  of  Electrical 
Engineers,  the  author  suggested  that  when  a  short-circuit 
takes  place  across  two  terminals  of  a  3-phase  machine  at  the 
instant  of  zero  voltage  between  those  terminals,  the  maximum 
flux  is  being  enclosed  by  the  short-circuited  band  of  con- 
ductors, and  that  as  the  rotor  progresses,  tending  to  with- 
draw this  flux,  the  short-circuited  stator  copper  maintains 
the  flux  at  that  time  encircled,  whilst  the  rotor  also,  by  reason 
of  its  low-resistance  circuits,  maintains  its  own  flux.  The 
enormous  short-circuit  stator  currents  and  increased  excitation 
cuiTpnts,  together  with  the  circulating  currents  in  the  body 
of  the  rotor  and  in  the  slot  wedges,  distort  these  fluxes, 
making  each    complete    its   circuit    as   best    it   may  circum- 


FiG.  10.— Solid   Cast  or   Forged   Rotor   Construction. 


Fig.  9. 

On  account  of  the  length  of  these  machines,  the  cooling  aii; 
is  admitted  at  each  end  of  the  stator  and  discharged  at  the 
centre,  avoiding  the  considerable  difference  of  air  tempera- 
ture between  inlet  and  outlet  involved  when  the  air  is  passed 
along  the  entu'e  length  of  the  machine.  This  arrangement 
also  considerably  simplifies  the  question  of  rotor  ventilation. 
The  total  volume  of  coohng  air  required  by  such  a  machine 
is  in  the  neighbourhood  of  60,000  cubic  feet  per  minute;  and 
in  order  to  accommodate  these  volumes  a  large  central  open- 
ing is  necessary.  This  could  be  provided  in  the  form  of  a 
number  of  vent  ducts,  but  a  large  amount  of  resistance  to 
the  air  flow  would  be  occasioned  by  so  much  breaking  up  of 
the  continuity  of  the  axial  air-passage.  It  becomes  desirable, 
therefore,  to  attempt  the  equivalent  of  a  single  central  open- 
ing. However,  as  it  is  not  feasible  to  make  any  provision  in 
the  rotor  for  the  absence  of  stator  material  at  this  place,  a 
great  concenti'ation  of  flux  is  to  be  expected  in  the  punchings 
immediately  adjacent  to  and  on  each  side  of  the  central  duct. 
Also,,  a  great  deal  of  stray  flux  from  the  rotor  would  enter 
these'  punchings  at  their  face  surface  instead  of  at  their  edge. 
These  conditions  would  be  so  severe  as  to  cau.se  prohibitive 
Seating  in  this  part  of  the  stator  if  suitable  provision  were  not 
made.  This  provision  must  be  made  in  two  ways :  First,  by 
properly  proportioning  the  flux  per  inch  of  core  immediately 
next  to  the  vent;  and  se<x)nd,  by  taking  cai'e  of  the  large 
.■stray  flux  leaving  the  rotor  from  this  vent  zone.  The  stray 
flux  can  be  taken  care  of  by  placing  a  couple  of  packets  of 
punchings  in  the  centre  of  the  vent  with  the  teeth  cut  back 
■somewhat,  the  thickness  of  the  packet  being  properly  propor- 
tioned with'  respect  to  the  increased  air-gap  of  this  part  of 
the  core,  so  that  each  packet  will  cari"y  a  correct  amount  of 
flux.  The  conditions  at  the  end  of  each  half  of  the  core  can 
similarly  be  taken  care  of  by  cutting  back  the  teeth  in  steps, 
«"  that  the  air-gap  is  graded  here  to  allow  for  the  fringing 
'^ 'I't  from  the  rotor.     In  some  cases  it  is  of  advantage   to 


Pig.  11. 

ferentially  thi'ough  the  air-gap  and  through  whatever  space 
is  found  available. 

It  has  since  been  possible  to  obtain  some  confinnations  of 
these  conditions  from  oscillograph  tests  on  some  of  these 
large  generators.  Exploring  coils  were  threaded  through  the 
stator  immediately  behind  the  slots,  to  test  first,  the  course 
followed  by  the  flux  encircled  by  the  short-circuited  stator 
copper,  and  secondly,  that  of  the  flux  associated  with  the  rotor. 
By  means  of  two  exploring  coils  of  approximately  one  pole- 
pitch  span,  one  of  which  coils  has  its  axis  coincident  with  the 
axis  of  the  short-circuited  stator  copper,  and  the  other  of 
which  has  its  axis  displaced  90  deg.  (electrical),  we  can  trace 
the  action  during  the  short-circuit.  From  the  first  exploring 
coil  we  find  a  nonnal  voltage  wave  up  to  the  instant  of  short- 
circuit,  from  which  time  onwards  the  voltage  generated  in 
the  exploring  coil  has  a  very  small  amphtude,  and  such  volt- 
age as  arises  is  clearly  due  to  high-frequency  pulsations  con- 
nected with  slot-pitch  questions.  Were  there  any  consider- 
able 60-period  changes,  of  flux  as  the  successive  poles  pass 
under  the  short-circuited  copper,  this  exploring  coil  would  be 
bound  to  show  a  correspondingly  large  GO-period  voltage,  such 
as  is  recorded  immediately  before  the  short-circuit.  The 
second  exploring  coil  shows  the  voltage  produced  by  the 
stator  flux  which  does  not  thread  the  short-circuited  aipper; 
in  other  words,  it  samples  the  rotor  flux;  and  the  oscillogram 
given  by  this  exploring  coil  shows  a  continuity  passing  through 
the  instant  of  short-circuit,  the  curve  only  gradually  changing 
shape  and  amplitude  after  many  cycles  beyond  the  short- 
circuit  point. 

.\n  appreciation  of  the  general  nature  of  these  distortions 
arising  on  short-circuit  is  of  some  importance,  indicating 
among  other  things  the  great  gain  that  may  be  expected  by 
providing  what  will  be,  from  this  point  of  view,  an  increased 
air-gap;  that  is  to  say,  by  increasing  the  physical  distance 
between  the  stator  copper  and  such  part  of  the  rotor  (generally 
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very  near  to  the  surfa<'c)  as  is  eiYective  in  carrying  large  cur- 
rents. The  author  does  not  believe  that  there  is  much  to  be 
gained  by  the  presence  of  magnetic  material  in  the  inter- 
space between  the  windings;  for  instance,  a  partial  closing  of 
the  stator  slots  by  overhanging  tooth-tips  would  not  be  of 
appreciable  benefit  under  short-circuit  conditions.  The  chief 
requirement  is  more  space.  In  the  machine  mentioned,  this 
increased  space  is  obtained  by  a  device  which  became  neces- 
s;irj'  owing  to  entirely  different  relation's;  it  is  obtained  by 
the  use  of  the  laminated  magnetic  slot>- wedge  described  below . 
The  results  of  shortrcircuit  tests  on  a  20,000-k.v.a.  machine 
with  this  construction  showed  by  oscillograph  tests  how  effec- 
tively the  maximum  short-circuit  current  had  been  kept  down. 
The  maximum  possible  shoi-t-circuit  current  found  at  full 
voltage,  assuming  the  short-circuit  to  oceur  under  the  worst 
conditions  of  phase,  amounted  in  this  machine  to  only  about 
14  times  the  maximum  of  the  full-load  current  wave.  In 
some  other  machines,  not  requiring  the  laminated  wedge,  the 
desired  separation  has  been  obtained  otherwise. 

As  regards  protecting  the  part  of  the  winding  external  to 
the  core,  the  means  adopted  in  this  case  are  believed  to  be 
more  substantial  than  ever  before  used.  Fig.  9  indicates  the 
type  of  stator  end-winding  and  bracing  adopted,  but  it  does 
not  clearly  show-  that  the  supporting  conditions  obtaining 
throughout  the  length  of  the  core,  by  reason  of  the  teeth  and 
slots,  are  again  reproduced  in  the  end-windings.  This  is 
effected  by  means  of  bronze  herring-bone  castings  placed 
between  the  two  layers  of  the  end-connection  winding,  the 
casting  have  fins  projecting  between  the  coils  on  each  side  of 
it.  thus  locking  the  two  layers  together  and  entirely  providing 
for  any  tendency  of  the  one  layer  of  winding  to  shear  rela- 
tively "to  the  other.  In  fact,  we  have  at  every  one  of  the  IG 
metal  supixirting  brackets  practically  slot  conditions  repro- 
duced. 

Rotor  Surface  Losses. — It  has  seldom  been  the  case  in  the 
past  in  turbo-generator  work  that  with  reasonable  design  it 
has  been  necessary  to  pay  much  attention  to  the  question  of 
rotor-face  losses  occasioned  by  the  open  stator  slots.  With 
reasonable  stator  slots  the  air-gap  has  been  generally  ample, 
even  in  spite  of  the  \ery  great  peripheral  speed  of  the  rotor. 
In  the  present  case,  however,  with  an  air-gap  of  only  about 
1  in.  radially  and  with  the  very  high  air-gap  inductions  in- 
volved, great  caution  was  needed.  It  happened  that,  in  the 
first  few  machines  concerned,  the  stator  voltages  were  suffi- 
ciently low  to  enable  a  cautious  compromise  to  be  adopted, 
with  a  size  -of  slot  that  did  not  appear  to  involve  too  great 
risks,  such  slot,  however,  being  smaller  than  is  desirable  from 
an  electrical  point  of  view.  However,  some  orders  having 
been  taken  for  mac-bines  of  higli  voltage  (such  at  13,200  volts), 
it  was  obviously  necessary  to  discard  compromise  and  devise 
a  means  of  using  a  large  stator  slot  without  serious  rotor  loss. 
In  this  connection  it  may  be  pointed  out  that,  while  for  low 
peripheral  speeds  and  machines  of  the  type  common  in  engine 
and  water-wheel  practice  we  have  sufficient  data  to  determine 
fairly  well  what  will  be  a  harmful  configuration  of  slot,  air- 
gap,  air-gap  induction,  etc..  we  have  not  got  these  data  for 
turbo-generator  conditions.  In  the  classical  article*  of  F.  W. 
Carter,  investigating  the  air-gap  reluctance  as  affected  by 
.stator  .slots,  this  author  proceeded  to  indicate  in  a  general  way 
the  manner  in  which  the  various  factors  were  involved  which 
determine  the  jxile-face  loss  under  certain  hypothetical  condi- 
tions, although  the  formula  given  was  probably  never  intended 
to  be  a  quantitative  indication  of  the  pole-face  loss.  According 
to  this  investigation,  a  figure  involving  the  following  facfors 
.should  be  some  criterion  of  the  amount  of  loss  per  square  inch  : 
— A  factor  depending  upon  the  ratio  of  slot  to  gap,  which 
can  be  most  easily  obtained  from  a  curve;  the  square  of  the 
ratio  of  the  r(itk>T  ampere-turns  for  the  gap  to  the  gap  length  ; 
the  peripheral  speed  of  the  rotor  to  the  1..5th  power;  and, 
finally,  the  square  root  of  the  slot-pitch.  Tlie  other  quantities 
involved  may  generally  be  considered  constant  from  one 
machine  to  another.  NNTiile  it  is  not  possible  to  compare,  say. 
an  erigine-<lriverr  machine  with  a  turbo-generator  on  the  basis 
of  this  crit<»rion,  the  figure  hns  been  found  to  furnish  some 
kind  of  guide  between  one  machine  and  another  of  similar 
type. 

Another  group  of  investigators  h.aving  carried  out  experi- 
mental r<«earches  on  the  pole-face  loss  due  to  open  slots  give 
the  factors  involve<I  as  follows: — Air-gap  density  to  index 
2..5;  peripheral  speed  t<>  index  l..>5:  ratio  of  .ilot-width  to  air- 
gap  to  index  1. 88;  square  root  of  slot  pitch.  This  differs  from 
the  previous  one  chiefly  in  the  way  in  which  it  involves  the 
ratio  of  slot  to  gap. 

Ilii.s  criterion  may  he  valuable  for  speeds  and  conditions  in 
the  neiuhbiiiuhood  of  those  corresponding  to  the  experimental 
re.varclie«.  but.  ag;iin.  it  cannot  be  applied  to  turlio-generator 
conditions  on  a  comparative  basi.s.  Al.wi,  comparing  one  turbo- 
generator with  another,  the  relative  merits  on  the  basis  of 
thi«  criterion  will  bo  q\iite  different  from  those  on  the  Carter 
hiiMR.  There  i.<<,  in  fact,  mom  for  furllier  experimental  investi- 
gation on  thin  mutter  .it  the  aetnnl  liiiih  peripheral  spce<l8. 
great  nir-gap  inductions,  and  other  relative  proportions  in- 
volve<l  in  re<:ent  ttirlwi  praclic/e. 

Test"  were  made  on  the  completion  of  tlie  first  ninrhines 
in  which,  a«  inenti'(ne<l  nhove.  a  coinnromifle  width  of  pfntor- 
nlol  wnB  used,  this  width  being  oonwdereil  to  (he  best  of  our 
knowledge   U)  Im!  just  on  the  margin  of  safety.     These   tests 
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indicated  that  we  were  not  faj  off  in  our  judgioent,  and  while 
we  had  commenced  to  incur  some  httle  rutor  losses,  which 
would  have  been  serious  had  the  slots  been  larger,  it  ,was  not 
necessaiy  to  use  the  eemi-magnetic  wedges  that  had  been 
prepared  as  a  precautionary  measure  for  these  slots.  For  the 
13,200-volt  machines  a  built-up  magnetic  slot-wedge  had  been 
devised,  ctmsLstiug  of  a  group  of  punchings  assembled  between 
little  flanged  brass  end-plates  in  sections  about  3  in.  in  length. 
These  wedges,  which  were  IJ  in.  thick  in  a  radial  direction, 
had  a  very  light  magnetic  material  bridging  the  slot  and  a 
large  clear  vent-space  through  the  centre.  The  wedge  was 
put  in  place  in  the  slot,  and  a  small  fibre  wedge  of  rect- 
angular section  driven  between  it  and  the  coil.  Fig.  11  shows 
the  laminated  wedge  and  the  parts  from  which  it  is  assembled. 
This  device  enable<l  us  to  use  with  a  l-in.  air-gap  a  stator  slot 
1.()'2  in.  wide,  and  a  stator  ooU  which  could  be  constructed  of 
desirable  mechanical  and  electrical  proportions;  it  saved  the 
situation. 

The  problem  of  devising  a  stator  conductor  of  the  size 
required,  and  with  the  eddy-cun'ent  losses  kept  down  to  a 
sufficiently  small  value,  is  not  entirely  easy.  With  the  protec- 
tion afforded  against  external  flux  by  means  of  the  magnetic 
wedge,  there  is  no  great  objection  to  using  a  strip  about  i  in. 
wide  acro.ss  the  slot,  and  the  conductor  can  be  built  up  of  a 
number  of  such  strips  in  parallel.  It  is  usually  sufficient  with 
such  a  winding  to  have  the  strips  insulated  from  one  another, 
and  arranged  so  that  at  the  end  of  the  coil  the  conductor  is 
turned  over  in  such  a  way  that  the  strand  which  in  the  one 
slot  is  Dearest  to  the  air-gap  takes  a  pasition  nearest  to  the 
bottom  of  the  slot  when  it  occurs  in  the  other  half  of  the 
coil.  It  can  easily  be  shown  to  what  extent  this  transposition 
will  avoid  eddy-current  losses,  and  that  in  the  case  of  the 
present  machine,  where  the  total  depth  of  the  strands  of  each 
conductor  amounts  to  1.'25  in.,  there  being  two  such  con- 
ductors in  the  depth  of  the  slot,  and  where  the  active  length 
of  the  conductor  is  a  large  percentage  of  the  length  of  the 
turn,  this  disposition  is  not  sufficient  to  bring  down  the  loss 
to  a  reasonable  figure.  It  therefore  becomes  necessarj'  to  use 
a  slightly  more  comphcated  connection  at  the  end  of  the  coil. 
the  coils  being  connected  together  strand  by  strand,  or  in 
groups  of  strands,  in  such  a  way  that  there  is  a  more  thorough 
transposition  of  the  location  of  the  strands  in  the  slot.  Effec- 
tively we  obtain  the  result  of  a  much  smaller  conductor  with 
a  several-circuit  winding,  except  that  this  is  so  arranged  that 
there  is  but  an  insignificant  voltage  between  the  several 
parallel  conductors,  avoiding  the  loss  of  space  that  would  be 
entailed  were  we  to  use  a  multiple-circuit  winding  and  insulate 
the  conductors  accordingly.  In  view  of  the  considerable 
length  of  the  machine  and  the  somewhat  severer  conditions 
obtaining  at  the  centre  than  near  the  ends,  and  also  the 
.^mailer  facility  than  usual  for  end-wise  conduction  of  heat 
along  the  copper,  it  was  considered  desirable  to  use  a  stator 
insulation  as  nearly  fireproof  as  possible,  merely  as  a  pre- 
cautionary measure.  For  this  purpose,  mica  wrappers  were 
applied  by  machine  to  the  coil,  giving  an  exceedingly  solid 
insulation,  having  some  70  or  80  per  cent,  of  solid  mica.  Tests 
on  coils  insulated  in  this  way,  on  a  small  section  of  core 
placed  in  an  oven  and  heated  by  independent  means  to  tem- 
Iieratures  very  greatly  in  excess  of  any  occurring  in  the 
machine,  have  indicated  the  high  heat-resisting  qualities  of 
euch  an  insulation. 

Considerations  such  as  the  above,  however,  bring  home 
forcibly  the  fact  that  the  difficulties  that  we  are  encountering 
ai-e  largely  connected  with  the  size  of  the  conductor  that  we 
have  to  use,  and  that  increasing  the  copjxr  section  to  relieve 
the  temperature  conditions  tends  to  introduce  troubles  as 
fast  as  we  cure  them.  For  instance,  were  it  possible  to 
use,  say,  a  fused  silica  tube  for  stifor  insulation,  we  could 
immediately  cut  down  the  size  of  the  slot  copper,  at  the  same 
Inne  overcoming  much  of  our  eddy-current  trouble;  and  we 
(should  have  no  reason  to  be  alarmed,  even  should  the  central 
jiart  of  the  active  length  of  the  conductor  oeca.sionally  reach 
very  high  temperatures.  TTic  part  exterior  to  the  slot  coulil 
be  of  twice  the  section  or  more,  and  the  loss  entailed  by 
rea.son  of  the  higher  ohmic  resist-ance  of  the  stator  winding 
would  be  entirely  insignificant.  Some  of  the  characteristics 
ii'  fu.-^ed  silica,  .-ind  the  recent  rapid  c\>mmercial  development 
of  this  material,  are  promising  as  far  as  they  go,  but  many 
obstacles  to  it-s  use  for  this  purpose  remain. 
^In  conclusion,  the  author  ,nekiiowle<lges  his  indebte<lne9s 
to  the  Westinghouse  Electric  &  Manufacturing  Co..  of  Pitts- 
burg, without  whose  cordial  acquiescence  he  would  not  have 
felt  at  liberty  to  describe  these  constnictions 


DiscDssioN  AT  Leeds. 

Prof.  Field's  paper  was  discussed  at  iv  meeting  of  the 
Youk.shirr  IjOpai,  Sl-rnoN.  at  Tweeds,  on  Wednesday  last  week. 

Mr.  W.  R.  WOODHOCSK.  in  opening  the  discussion,  said  he 
thought  it  was  common  knowledge  that  during  the  last  few 
years  progress  in  turbo-alternators  had  gone  ahead  of  the 
experience  of  s(e<d  makers,  designers,  and  constructors,  and 
the  purchasers  of  tliese  machines  had  l>e<m  the  unwilling 
ex|>erimenterfl  nt  their  own  cost.  The  stresses .  were  very 
considerable,  and  in  these  bigger  machines  one  was  dealing 
with  l.irge  masseg  of  metal;  thev  nuist  reinemlier  (hnt  everv' 
Hieel  forging  was  n  casting,  and  the  more  work  (here  wa.s 
put  info  (he  me(jil  in  the  shaix^  nf  rollini;  and  forging,  etc.. 
the  belter  is  was  for  the  metal,  'Hie  pniblem  was  (<i  produce 
;,    — !   -i.-i    r r t)..    .„ „  ,i,^..,.,.u  (i,-,t   ,.|..(.ot....r 
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suffered  from.  One  hopwl  that  electrical  furnaces  would  help 
considerably  in  that  direction.  Tlie  plate  construction  was  a 
considerable  step  iu  advance,  the  ^eakest  link  in  that  con- 
struction being,  apparently,  the  forging  of  the  ends  and  the 
bolls.  In  the  present  c;i.se,  apparently,  the  stresses  were  not 
reduced  below  those  which  anxse  in  other  constructions. 
Building  up  a  rotor  in  that  way  as  compared  with  a  solid 
rot«ir  seemed  a  l(K)se  construction,  despite  the  very  heavy 
stre^  put  on  the  holts  holding  the  dit^ks  together.  One  won- 
dered whether  under  heavy  stresses,  such  as  those  caused  by 
short-circuits,  accompanied  by  repeated  heating  and  cooling, 
this  construction  would  gradually  wear  the  holes  a  little  larger 
or  permanently  stretch  the  bolts.  It  would  be  of  interest 
if  tlie  author  would  tell  them  what  alternative  -constructions 
were  possible  for  rotors  of  the  size  refened  to  in  the  pajjer. 
and  what,  in  his  opinion,  was  the  limiting  r>eripheral  speed  for 
a  threaded  plate  design  such  as  had  proved  fairly  satisfactory 
in  small  machines.  .Another  point  dealt  with  was  that  of 
unbalanced  loads  in  the  stator  windings,  and  he  thought  that 
was  a  very  good  one.  There  was  an  increasing  tendency 
nowadaya  to  put  single-phase  loads  on  3-phase  systems,  and 
there  was  always  the  possibility  that  the  machine  might  by 
the  failure  of  some  section  of  the  system  be  wanted  for  a 
short  tinae  ae  a  single-phase  machine,  and  it  was  important 
that  the  machine  should  be  able  to  stand  that.  The  losses 
from  the  user's  ix)int  of  view  were  not  so  important  as  the 
question  of  temixrature ;  nmning  the  machine  as  a  eingle- 
phase  machine  very  seriously  heated  up  the  rotor,  and  he 
knew  plenty  of  ca-ses  where  machines  had  burnt  out  due  to 
being  accidentally  run  as  single-phase  machines.  At  the  best 
of  times  the  cooling  arrangements  in  the  end  windings  of  the 
rotor  were  bad.  Even  in  the  present  construction,  so  far  as 
one  could  judge  from  the  figures  given  in  the  paper,  the 
amount  of  c<x)ling  at  the  ends  was  not  as  good  as  on  part  of 
the  ooils  in  the  ducts.  That  was  a  common  fault  in  all  these 
designs,  and  the  thermo-cable  as  a  permanent  part  of  the 
machine  would  be  a  very  good  thing.  Some  years  ago  he 
asked  the  makers  of  a  machine  of  this  kind  to  give  him 
thermo-cable  throughout  the  machine,  but  they  said  it 
was  a  most  unreliable  thing,  and  finally  the  cable  was  not 
put  in.  The  machine  had  since  burnt  out.  He  joined  very 
heartily  with  the  author  in  regard  to  the  necessity  for  every 
machine,  before  it  was  accepted,  to  be  submitted  to  a  short- 
circuit  test.  He  hoped  that  all  makers  would  regard  these 
testa  as  essential.  The  first  cost  in  large  turbo-alternators 
was  a  very  iiniwrtaut  consideration,  but  the  failure  and 
breakdown  of  the  machine  on  load  might  cause  the  user  of 
the  machine  lo.sses  which  were  out  of  all  proportion  to  any 
saving  he  could  effect  l)y  taking  a  smaller  machine  in  whicli 
the  design  had  been  forced,  and  one  hoped,  in  view  of  the 
experience  of  past  years,  that  both  the  purchaser  and  the 
manufacturer  would  take  a  rather  broader  view  of  these 
things,  80  that  they  would  get  a  machine,  not  necessarily  to 
give  the  highest  test,  nor  purchasable  at  the  lowest  price,  but 
a  machine  which  was  efficient  and  would  stand  up  to  its 
work. 

Mr.  T.  Roles  asked  Prof.  Field  to  state  what  capacity  he 
thought  3,000-revolution  machines  could  safely  be  made  up 
t<i  at  the  present  time.  The  authoi-  dealt  more  in  the  paper 
with  machines  up  to  1,800  revolutions,  but  a  large  number 
nf  machines  of  50  i)eriods  were  being  built  for  3,000  revolu- 
tions, and  from  what  he  could  see  himself  they  were  limited 
to  abont  5,000  Kw.  He  asked  also  the  limiting  size  for  the 
solid  rotor  on  these  machines,  for  l,.50O  and  3,000  revolutions. 
He  was  very  pleased  that  the  author  had  mentioned  the 
matter  of  running  single-phase  loads  on  3-phase  machines. 
Within  the  last  month  he  had  been  called  upon  to  take  on 
a  supply  which  would  be  single-phase  up  to  2,000  k.v.a.,  and 
he  was  wondering  what  effect  it  would  have  u;pon  the 
machines  at  the  Bradford  station.  It  appeared  to  him  that 
they  would  all  have  to  consider  .^eriou.sly  this  question  of 
single-phase  loads,  because  they  would  get  more  demands  in 
that  way,  and  it  almost  seemed  necessary  to  specify  that 
machinea  should  be  capable  of  taking  a  large  proportion  of 
single-phase  load.  He  was  veiy  glad  indeed  to  notice  the 
author's  remark  that  it  did  not  appear  unreasonable  that  a 
purchaser  should  desire  to  see  his  machine  short-circuited  on 
the  test  f5oor  or  after  erection.  It  had  been  his  practice  to 
put  a  clause,  in  the  specification  to  that  effect,  and  when  he 
mentioned  it  to  .wme  fif  his  fellow  station  engineers  they 
seemed  to  think  he  had  veiy  great  temerity.  It  was  desir- 
able that  the  machines  should  be  short-circuited  preferably 
at  the  makers'  works  if  it  could  be  done,  because  if  anything 
went  wrong  it  was  easier  for  the  repairs  to  be  carried  out  at 
the  works.  He  ha<l,  taken  that  matter  up  with  a  number  of 
the  chief  makers,  and  it  had  been  put  to  him  that  it  was 
not  altogether  a  reasonable  proposition.  It  appeared  that 
British  m.ikers  had  been  putting  their  heads  together  with  a 
view  to  absolutely  refu.sing  to  take  this  test.  In  the  case' of 
one  of  the  first  machines  they  |uit  in  at  Bradford,  the  short- 
circuit  tost  was  specified  and  woidd  have,  been  taken,  but  it 
was  not  taken  at  the  maker's  works,  and  at  Bradford  the 
machine  short-circuite<l  at  the  tank  and  broke  down  very 
badly.  Tlie  makers  wera  unset,  and  said  the  short-circuit 
was  accidental,  and  external  reactance  would  have  to  be 
used.  This  was  coupled  up  in  the  case  of  two  machines. 
Thoee  two  external  reactances  were  as  much  a  source  of 
danger,  and  quite  as  likely  to  be  short-circuited.  He  thought 
the  machines  .should  be  so  built  that  they  could  be  short- 
circuited  without  external   reactance. 


Mr.  W.  M.  Selvf.v  said  that  f>nly  the  previous  week  n 
machine  had  come  before  him  with  8iJ  volte  on  the  rotor, 
and  the  first  thing  to  go  was  the  rotor,  which  went  into 
(lames.  That  was  happening  continually,  and  he  could  not 
explain  it.  The  author  anticipated  liigh  temperatures  in  the 
future,  but  his  (Mr.  Selvey'.s)  information  foreshadowed  that 
the  rotor  temjierature  would  be  limited,  and  perhaps  the  sug- 
gestion which  Messrs.  Parsons  had  just  patented  of  an  internal 
•water  cooler  would  help  matters.  Steel  was  being  made  in  a 
barbaix>us  manner,  and  until  the  electrical  engineer  took  up 
the  question  and  made  ingots  of  steel,  ho  did  not  think  there 
Would  be  much  advance  made.  If  they  got  pure  steels  they' 
could,  he  thought,  get  over  a  good  deal  of  the  necessity  for 
this  plate  construction.  In  his  opinion,  it  was  just  as  neces- 
sary that  the  stator  should  stand  up  to  the  short-circuit  te<-t 
as  the  rotor.  In  running  machines  in  parallel,  it  had  come 
to  his  notice  that  the  newer  types  of  machines  would  not 
take  the  wattless  current. 

Mr.  Barclay,  referring  to  the  bending  of  the  end  ring  due  to 
centrifugal  force,  said  that  in  the  ca.se  of  a  typical  5,000-Kw. 
alternator  it  increased  about  three-hundredths  of  an  inch,  and 
it  was  seldom  that  one  was  asked  to  provide  a  ring  with  such 
an  initial  shrinkage  that  it  could  be  kept  on,  with  the  result 
that  it  was  actually  floating.  In  the  case  of  single-phase 
machines,  a  narrow  band  of  manganese  bronze  could  be  intro- 
<luced  between  the  ring  and  the  core,  and  the  extra  cost  was 
justified  by  the  mechanical  soundness  gained.  An  effective 
gap  between  the  core  and  the  ring  might  be  provided,  which 
would  considerably  reduce  the  magnetic  leakage  which  the 
author  had  referred  to,  and  also  improve  the  ventilation  in 
the  rotor  end  windings.  He  understood  that  at  the  discus- 
sion in  London  it  had  been  stated  that  no  steel  manufacturer 
would  guarantee  certain  tests  in  regard  to  the  amount  of 
stress;  that  was  not  correct.  Tests  which  he  actually  took 
that  morning  in  connection  with  a  31i-in.  diameter  rotor, 
having  a  core  length  of  51  in.,  showed  an  elastic  limit  of  19i 
tonSj  and  an  ultimate  strength  of  35  tons.  A  test  taken  on 
the '  periphery  gave  20  tons  elastic  limit  and  an  ultimate 
strength  of  36.8  tons.  Sjmilar  tests  taken  at  the  opposite 
side  gave  19i  tons  elastic  limit  and  38.4  ultimate  strength. 
There  was  not  much  doubt  that  the  most  economical 
and  mechanical  construction  was  the  solid  forged  rotor;  prob- 
ably the  soundest  construction  was  to  have  the  hollow  forged 
cylinder  shrunk  on  to  the  shaft.  With  that  construction  a 
definite  guarantee  could  lie  given  for  the  tensile  sti'ength  of 
the  steei  rotor.  After  the  forging  was  made  it  should  be 
annealed,  and  after   turning  re-annealed   and  oil-hardened .- 

Mr.  BuRNAND  said  with  regai'd  to  the  4-in.  diameter  bolts, 
which  stretched  as  much  as  one-tenth  of  an  inch  on  their 
initial  tension,  he  did  not  think  there  was  much  reason  to 
anticipate  trouble,  with  the  class  of  steel  used.  Regarding 
ciitical  speed,  the  author  appeared  to  recommend  that  this 
should  be  above  the  running  .speed  of  the  generator,  and, 
provided  it  was  w'ell  above  the  si>eed  of  the  generator,  that 
w.-js  quite  sound.  The  only  ixjint  against  this  was  that  the 
higher  the  critical  speed  the  more  violent  were  the  effects 
w-hen  they  reached  that  speed,  and  that  was  rather  in  favour 
of  the  lower  critical  speed.  While  the  paper  showed  that 
many  difficulties  had  been  overcome,  something  might  have 
been  learned  if  the  author  had  given  them  instances  of  pro- 
mi.sing  devices  which  had  failed  to  overcome  the  difficulties 
which  they  were  designed  to  counteract.  He  wondered 
whether  the  author  had  tried  turbo-alternator.s  having  an 
armature  rotating  portion.  There  were  difficulties  there  due 
to  the  large  number  of  plates,  but  he  did  not  suppose  they 
were  insuperable.  The  annature,  he  thought,  would  stand 
short  circuits  when  rotating  at  a  high  velocity  that  it  could 
not  stand  up  to  when  stationary. 

The  Chairman  (Mr.  H.  Hodgson  Wright)  said  that  the 
author  emphasised  the  necessity  of  designing  the  generator^ 
for  a  running  speed  below  the  critical  .speed.  If  that  condi-' 
tion  was  to  be  satisfied,  the  distance  between  the  bearings 
inust  of  necessity  be  kept  as  short  as  p<58sible,  owing  to  the 
fact  that  the  critical  speed  was  inversely  proportional  to  the 
square  of  the  distance  between  the  journals.  He  thought  it 
was  giKxl  practice  to  have  the  running  speed  at  least  30  per 
cent,  above  or  below  any  critical  .speed.  "Tlie  de  Laval  turljine 
was  an  exceptional  case;  steady  running  had  been  obtained 
in  that  instance  by  having  the  running  speed  about  seven 
times  greater  than  the  lowest  critical  speed.  Nickel  steelhad 
a  permeability  of  less  than  one-third  of  chrome  nickel  steel ; 
the  method  of  protectina  the  steel  end  ring  was  interesting, liut 
rather  costly.  In  reference  to  external  short  circiiits,  he 
thought  it  was  generally  admitted  that  the  best  engineering 
practice  at  pre.sent  was  again.st  using  external  reactance  coils. 
The  advantages  of  being  able  to  dead  short-circuit  the  machine 
outweighed  the  disadv.antages  of  bad  power  regulation:  a 
generator  which  could  be  .short-circuitetl  whilst  running  fully 
excited,  or  that  could  be  inadvertently  left  standing  idle  on 
the  bu.s-bars,  was  one  that  any  station  engineer  could  put  hib 
confidence  in. 

Tlie  Apthor,  replying  to  the  discu.ssion.  said  that  with  plough 
st<'ei  wire  they  could  get  considerable  ductility  at  125  tops 
to  the  .square  inch.  That  was  giving  them  an  ideal  to  aim 
at,  which  would  be  extremely  useful  to  the  builder  if  they 
could  get  that  kind  of  materia!  in  larger  pieces.  The  chrome 
nickel  steel  which  was  used  for  the  end  rings  was  a  sample 
of  what  one  could  get  in  fairly  big  pieces  if  one  paid  the 
price,  but  if  thev  built  the  whole  rotor  of  high-tensile  6te<d 
the  cost  would  be  considerable.    The  idea  of  using  steel  wire 
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for  the  end  imgs  had  ofciirri'd  to  sevenil.  hut  there  were 
('.itliculties  to  be  encountered  which  made  it  rather  unpromis- 
ing to  tackle.  A  con.sichMahle  number  of  big  machines  had 
been  built  with  forged  plates  threadc<l  on  a  shaft,  but  that 
was  rather  costly  in  material,  and  when  they  had  to  put  a  10, 
1'2.  or  14-in.'  shaft  through  a  rotor  like  that  the  shaft  was  not 
going  to  stiffen  the  thing  at  all;  if  it  could  be  built  the  other 
way  it  was  preferable  to  do  it.  There  was  also  the  alterna- 
tive possibility  of  using  the  single  forging;  that  was  more  or 
k\ss  a  question  of  what  material  could  be  obtained.  He  did 
not  say  in  London  that  steel  makers  would  not  supply  these 
forgings,  but  that  in  the  States  they  w'ere  not  able  to  buy  a 
forging  -to  a  specification  that  they  considered  satisfactorj'. 
Steel  makers  would  willingly  supply  them  with  forgings,  but 
ii'  they  wanted  to  insert  an  acceptance  or  rejection  clause 
based  upon  radial  tests  and  the  ductility  and  elongation  and 
contraction  of  area  in  regard  to  these  tests,  then  no  steel 
maker  would  take  the  order.  It  appeared  that  it  was  possible 
to  get  these  in  England,  and  if  this  material  could  be  got 
in  the  large  sizes,  and  they  could  get  reasonable  ductility, 
then  the  large  forging  was  a  reasonable  construction.  The 
end  winding  was  the  mosi;  difficult  part  of  the  rotor  to  keep 
cool.  It  was  not  possible  to  ventilate  it  satisfactorily.  The 
total  temperature  rise  in  these  windings  was  entirely  safe 
from  the  insulation  point  of  view ;  it  was  really  the  question 
of  expansion  and  contraction  which  was  going  to  limit?  them 
in  the  matter  of  temj>erature  rise  rather  than  insulation.  In 
the  States  they  rated  machines  upon  their  maximum  con- 
tinuous output,  and  in  England  they  were  in  the  habit  of 
calling  for  continuous  overloads,  so  that  what  one  might  call 
at  .5,000-K.v.A.  machine  would  i>erhaps  be  more  nearly  6,000 
K.V..A.  on  the  basis  of  the  paper.  Short-circuiting  at  the  works 
in  some  cases  might  damage  the  niachine ;  the  final  puncture 
test  should  be  taken  the  very  last  thing,  so  that  if  any 
damage  was  done  to  the  winding  it  would  show  up  on  the 
juuicture  test.  Deformation  of  the  end  ring  certainly  occurred 
with  an  increase  of  the  temperature,  and  when  the  machine 
got  up  to  high  speed  there  was  usually  a  distortion  of  the 
ling  due  to  the  asymmeti-y  of  the  windings.  The  ring  ex- 
panded with  temperature  and  changed  from  a  circle  to  a 
more  or  less  elliptical  figure.  It  was  not  possible  to  put  these 
lings  on  with  such  initial  tension  that  they  did  not  rise  off 
their  seat.  The  question  was  raised  why  so  much  trouble 
aro.se  on  the  rotor,  with  a  low  voltage  as  compared  with  the 
stator;  the  trouble  was  not  a  matter  of  voltage,  he  was  afraid; 
it  was  a  mechanical  trouble.  Trouble  had  also  arisen  due 
to  dirt  accumulating,  and  he  did  not  think  the  trouble  had 
lieeii  any  greater  on  2-50- volt  rotors  than' on  120-volt  machines. 
(!)ne  speaker  asked  why  they  had  elongation  in  the  material 
for  the  rotors.  He  thought  they  needed  a  ductile  material 
capable  of  suffering  a  certain  amount  of  elongation  for  several 
rea.sons.  In  the  first  place,  they  knew  that  in  turning  out 
these  big  machines  in  the  shop  they  got  all  sorts  of  shop 
accidents.  A  tooth  would  get  bent.  Tliere  were  heavy 
pieces  to  handle,  and  they  were  not  always  dealt  with 
as  carefully  as  they  might  be.  .\gain.  they  knew  it  was  not 
]>ossible  to'  get  the  effects  they  looked  for.  When  the  niachine 
was  actually  run  the  wedge,  which  was  supposed  to  distribute 
the  stress  properly  along  the  length  of  the  tooth,  held  in  one 
or  two  places  and  gave  local  stresses.  They  needed  ductility 
from  various  points  of  view.  It  was  the  tangential  stress  and 
radial  stress  they  had  to  take  care  o(.  He  fully  realised  the 
im|-)ortance  and  advantage  of  cleaning  and  washing  air,  but 
in  the  States  there  had  been,  until  recently,  a  great  opposi- 
tion on  the  part  of  operating  engineers,  because  it  was  a 
nuisance  and  they  did  not  want  to  be  bothered  with  the 
maft/^r.  The  rotor  in.sulation  was  mica  everywhere.  Even  in 
innchines  with  220  volts  or  so,  the  copper  e<lgp-winding  was 
ipiite  thick,  something  like  one-tenth  of  an  inch,  and  it  was 
not  hard  to  edge-bond.  He  had  seen  the  machine  bend  coils 
li)  mils  thick  by  about  7J  in.  wide.  ICach  segment  had  two 
dovetails  in  the  frame,  and  they  took  the  extra  precaution  of 
insulating  the  core  from  the  frame;  thoy  did  not  gain  a 
great  deal  in  reduction  of  c/ire  lo.ss  by  doing  that.  .Just  how 
much  variation  one  could  allow  in  stress  was  a  matter  which 
had  been  the  subject  of  a  great  deal  of  investigation.  In  the 
present  case  the  stress  was  something  like  4,000  lb.  in  the 
steel  bolt.s.  and  the  range  of  stress  on  the  rotor  wa.s  less  than 
1.000  11).  The  total  range  of  stress  even  on  the  bottom  of  the 
thread  was  lesB  than  the  safe  limit  for  an  indefinite  number 
Vif  reversals.  With  regard  to  expansion,  the  tenth  of  an  inch 
was  ela.stic  expansion  ;  it  was  not  a  stretch,  llie  ixiint  raise<l 
in  (tie  paper  was  not  that  they  could  not  get  the  tojisile 
strength  radially,  but  they  could  not  cet  ductility.  In  reply 
111  Ihc-Ohnirman's  remarks,  ho  said  that  machines  had  be<>n 
l.iiilt  of  10.000  K.v.A,  lit  1.500  R.P.M.  with  self-contained 
blowers,  and  it  was  .simply  a  matter  of  Italancing  up  the 
a<lvantngrH  and  possibilitii'S.  PeLsonally,  ho  thought  in  big 
iiiachinos  there  \ver<'  considerable  advantages  in  using  separntc 
lilowers.  particularly  when  they  came  to  modern  stations  in 
which  the  ventilating  system  could  bo  thought  out  in  advance 
and  they  could  gft  a  proper  inlnkci  duct  running  the  whole 
1.  ngtli  of  the  station,  and  outlet  duct  and  filtration  plant,  etc. 
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(NOT    YET    PUBLISHED). 

Cr.inpiled  exprosslv  (or  this  journal  bv  Mcssiis.  W.  P.  Thompson  4  Co. 
Electrical  Patent  .Agents,  285,  High  Holborn,  London,  W.C,  and  at 
Liverpool   and    Bradford. 

16.780.  "  Switches    tor    electric    cycle    lamps."      F.    WeSIWood.        November 
39th.     (Divided  application   on  7,909/15.     May   28th.) 

16.781.  "  Electric  generator   or   motor."     W.    H.    F.   Murdoch.      November 
29th. 

16,797.     I' Casingsfor   portable  electric  fl.ishlights."     E.  C.    R.    Marks  (Inter- 
state   Electric    Novelty  Co.,    U.S.A.).      November  20th.      (Complete.) 

16,814.     "  Electric   steel    and    alloy    making    and    refining    processes."      J.    R. 
HvDE.      November   30th. 

16,817.     "  Body  varming    electrical     appar, 
ember   30th. 

16,836.     "  Electro-magnetic    dri 
November  30th.     (Complete.) 

16,846.    "Electric  switches."      E.   T.   Brook   &    O.   H.   Bishop.      November 
30th. 


16,854.  "  Dynamo-electric  machines  of  the  commutator  tvpe."  M.  Walker. 
November  30th. 

16.865.  "  Portable  electric  lamps."  \'.  C.  H  Gibson  &  E.  G.  Ben.ns.  Nov- 
ember 30th. 

16.866.  "  Hunting  or  copying  switch  arl'angements.  and  electrical  range- 
finding  systems  embodying  sucli  arrangements."  G.  L.  Conner.  November 
30th. 

16,898.  '  "  Alternatiag<urrent   motor-starters."     O.    ElletSEn.      December  1st. 

16,900.  "  Cables  for  the  distribution  of  electrical  power."  J.  H.  BowDEN 
and  H.  F.  J.  Thompson.  December  1st.  (Divided  application  on  4,585/15. 
.March  24th.) 

16,915.  "Spur  gearing."  British  Thomson-Houston  Co.,  Ltd.  (General 
Electric   Co.,    U.S.A.).     December  1st. 

16,928.  "  Dynamo-electric  machines."  E.  Girardeau.  December  1st.  (.\ddi- 
tioi  to  16,107/15.    Convention  date,  December  2nd,  1914,  France.)     (Complete.) 

16.933.  "  Rotary  converters."  O.  H.  Pieper  &  A.  F.  Pieper.  December  1st. 
(Complete.) 

16.934.  "  Intercommunication    telephones."     F.  T.  jACKSON.     December    1st. 
16,990.    *■  Sparking  plugs."     \'.   Perrett.     December  2nd. 

16.992.  "  Electrical  signalling  systems  or  annunciators,  chiefly  for  hotels." 
I.MERNATIONAL    ELECTRIC     Co.,     LTD.,    &    R.     G.     LE    NoiR.      December    2nd. 

16.993.  "  Switches."     International  Electric  Co.,  Ltd.,  &  R.  G.  le  Noir. 
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16,994.    "  Electrical  heat  radiators."     A.  F.    Berrv.      December  2nd. 

17.000.  "  .\udible  signal  devices."  International  Electric  Co.,  Ltd.,  and 
R    G.  LB  Noir.     December  2nd. 

17,008.  "  Electric  starters  for  internal-combustion  engines."  B.  Brooks 
and    W.   Holt.       December  3rd. 

17,022.  "  Electric  furnaces."  Aktiebolacet  Elektriska  Ugnar.  DccSniber 
3rd.      (Convention    date,   December  16th,   1914,   Sweden.)     (Complete.) 

17.033.  "  Electric   lamp  fittings."     A.  G.    Deller.      December  3rd. 

17.034.  "  Means  for  laying  and  collecting  field  telephone  wires."  .A.  C.  G. 
S.V1TH.      December  3rd. 

17,060.  "  Connection  between  electric  incandescent  lamps  and  holders." 
S.  I'lLDES.     December  4th. 

17,062.  "  Electric  furnaces."  H.  A.  Gre.aves  &  H.  Etchells.  December 
4th 


PUBLISHED     SPECIFICATIONS. 


Toloniliia.  — H.M.  MinJHtcr  nt  Bo^otn  Sfiys  tliBt  electric 
li^ht  nttineH  niid  ohftdpii  arc  nmonir  tho  ir""d«  hitherto  ptipoUed  Jy 
German  flrmn  that  arc  wi  domand  there.— y/oarr/  "/  Traiif  Jmrnal. 


X8X«. 

7.692       CoNTACT-BliEAKER     DEVICE    FOR     ELECTROMAGNETIC     \'|BRATING     MEMBERS. 

A.  H.  Maitrc  &  V.  H.  G.  Martin.     .March  26th. 

22,437.  Arc  Incandescent  Electric  Lamps.  E.  A.  Gimingham.  November 
12th.  ^ 

22,550.  Electrical  He.»tinc  Unit,  and  method  or  MANurtcTURK  Tuisior. 
A.  N.   Macnical.     November  14lh. 

22,715.  Automatic  and  Semi-automatic  Telephone  Svstems.  Relay  Auto- 
matic Telephone  Co.  (formcrlv  known  as  Belulander  Automatic  Telephone  Co. 
and  W.  Aitken).     November  'iSlh. 

22,720.  Apparatus  por  Heatini:  and  .Sterilising  Liquids.  British  Electric 
Heater  Co.  &  C.    Kratt.     November   18th. 

22,867.  F.LECTROLvnc  Cells.  H".  C.  Jenkins,  F.  F.  Pattinson  i  R.  Wcllcsley. 
November  2Ist. 

22.931.  Method  or  manufacturing  Electric  Condensers.  Gjlvanophorcn- 
werke  (System  Vogt),  S.  Szubert,  Kommanditgcsellschaft  &  Vcrcinigte  Elek- 
tricitatswerke   (jes.     November  23rd.  '  (November  2and,  1913.) 

23,282.  Telephone  Hand  Sets  or  Instruments.  Automatic  Telephone  Manu- 
f.acturing  Co.    (.Automatic    Electric    Co.).     November  30th. 

23,292  Electrical  Proci-.s3  for  rRoouciNO  Cvanidks.  J.  E.  Bucher.  Nov- 
ember 30lh.     (June  25th,  1914.) 

2:i.«76.    Electrical  Hiating  Elements.     F.  S.  Grogan.     December  7lh. 

24.108.  Controllers  for  ELi;nHic  Motors.  Picltcrings,  Ltd.,  and  J. 
Fothergill.     December  15lh. 

24  631  Electric  Insciatoks.  Sor.  Ccraniica  Richnrd-Ginori.  December 
24th.      (April   30tl  ,    1914) 
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66!)  Electrical  SrmcRiNO  and  like  Guar.  Harl.md  &  Wold,  Ltd.,  .ind 
il.   H.  Hentley.      January   13th. 

1,404.      CONTROLLINO    DvNAMO-lLtCIRlC    MAriHNBS   RUNNING   AT    VABVING   bPEEDS 

II.  F.  Fotter  4   Sharps.     January  28th. 

1,671,  Protective  ArPARATts  for  Dvnamo-electkic  Gen«r4»ohs,  \\.  T. 
Talienl-Bnlomnn,      February  2nd. 

2,928.  Electric  Light  Fittings  or  Bracketb.  E.  R.  Hough  &  L,  Harrison. 
February  23rd.  ,    r-i        • 

3  602  iNinicTinN  Motors.  Hrill«h  Thomnon-Houslon  Co.  (General  Electric 
Co,',  U.S.A.),     March  4th. 

7  «0«  Electric  Starters  for  Internal-comsistion  Engines.  a.  ii. 
Midgley  tt  C.  A.  Vandervcll.      May   13th. 

7.075.    Manufacture  or  Electric  Caslfs.     VV.  F.  Smith,     May  22nd.     (May 
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NOTICE. 


¥N  view  of  the  recent  Increase  in  the 
*  Postal  Charges,  our  Subscription 
Rates  for  Great  i  Britain  and  Canada 
will  until  further  notice  be  increased  to 
j6I    Is.  8d.  and  £1   3s.  lOd.  respectively. 


•Judging  by  the  interesting  lecture  of  Prof.  A.  H.  Barker 
which  was  reported  in  our  last  issue,  the  vexed  question 
of  radiation  verstis  convection  is  making  decided 
progress  towards  a  scientific  solution.  Prof.  Barker  and 
Prof.  Leonard  Hill  have  devoted  close  attention  during 
recent  years  to  the  study  of  physical  comfort — a  condition 
which  is  determined  by  the  most  vague  and  indefinite 
criteria,  involving  the  personal  element  in  its  most 
aggravated  forms,  together  with  questions  of  a  physiological, 
and  even  a  psychological,  nature,  which  help  to  render  the 
problem  in  the  last  degree  elusive  and  intangible.  In  spite 
of  these  obvious  difficulties,  many  of  which  are  owing  to  the 
extraordinarily  wide  range  over  which  Nature  provides  for 
automatic  compensation  in  the  human  organism,  and  which 
enables  a  man  to  be  comfortable  when  he  thinks  he  is  comfort- 
able, these  investigators  have  already  thrown  light  on  many 
obscure  aspects  of  the  subject,  and  have  overthrown  some 
of  the  most  firmly  established  of  our  prejudices.  Amongst  the 
latter  is  the  belief  that  the  oppressiveness  of  a  vitiated 
atmosphere  is  due  to  its  impurities,  whereas  it  is 
derived  almost  entirely  from  monotony  of  temperature,  lack 
of  motion  of  the  atmosphere,  and  excess  of  moisture 
content.  Experiment  has  proved  to  demonstration  that  the 
percentage  of  CO,  in  the  air  of  crowded  rooms  has  nothing 
to  do  with  the  discomfort  that  is  experienced — at  the 
worst  it  never  amounts  to  1  per  cent.;  while  the  pro- 
portion of  oxygen  is  never  reduced  by  more  thau  1  per 
cent.  Our  faith  in  the  "  normal "  air  temperature  of  GO'^  F. 
has  also  been  rudely  shaken  ;  and  now  Prof.  Barker  shows 
us  that  cool  air  and  efficient  radiation  are  the  objects  at 
which  we  should  aim,  if  we  wish  to  make  the  most  efficient 
and  appropriate  use  of  electric  heating  in  our  homes.  On 
the  other  hand,  he  has  in  effect  confirmed  the  old  saying  : 
Keep  the  feet  warm  and  the  head  cool. 

The  scientific  man,  when  confronted  with  a  strange  new 
problem,  will  at  once  set  about  reducing  it  to  terms  of  exact 
measurement ;  until  he  has  succeeded  in  this  his  advice  is 
of  no  more  use  than  that  of  any  looker-on.  This  is  what  Profs. 
Hill  and  Barker  have  taken  in  hand  ;  the  former  invented 
the  "  katathermometer "  and  (with  Mr.  Griffiths)  the 
"  caleometer,"  which  we  described  in  May  last  year,  while 
the  latter  has  devised  special  thermometers  for  measuring 
air  and  radiation  temperatures.  With  these  and  other 
apparatus  the  subject  of  physical  comfort  is  being  defined 
in  terms  of  degrees  and  watts,  and  we  hope  that  in  due 
course  it  will  be  possible  to  provide  every  person  with  a 
"  comfort  formula,"  such  as  we  now  have  for  our  eye- 
glasses—and to  specify  the  exact  means  by  which  the 
formula  can  be  most  effectively  applied. 

In  the  meantime,  neither  we  nor  the  author  of  the  lecture 
must  be  understood  to  condemn  the  convector  type  of  elec- 
tric heater,  which  also  has  its  uses ;  the  conditions  to 
which  Prof.  Barker  specifically  referred  were  given  in  our 
C801J  c 
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report,  and  it  will  be  noted  that  he  was  dealing  only  with 
the  otrasional  use  of  electric  heating.  Jo  the  l.E.E.  paper 
by  Mr.  G.  Wilkinson,  of  which  an  abstract  appears  in  this 
issue,  the  problem  is  attacked  from  a  totally  different  point 
of  view.  We  are  pleased  to  note  that  the  author's  experi- 
ments were  based  upon  a  suggestion  that  we  made  some 
time  ago,  to  the  effect  that  it  might  prove  commercially 
feasible  to  maintain  a  room  at  a  uniform  temperature  even 
if  occasional  heating  were  found  impracticable  ;  for  it 
would  only  be  necessary  to  make  good  the  loss  of  heat, 
instead  of  having  to  warm  up  the  wall?,  furniture,  &c  ,  each 
time  from  the  cold — a  proceeding  which,  as  Prof.  Barker 
has  shown,  demands  a  relatively  enormous  output  from  the 
heating  apparatus.  It  will  be  admitted  by  supply  engineers 
that  a  24-hour  demand  of  this  kind,  with  a  fixed  maximum 
and  an  excellent  load  factor,  could  be  awarded  an  extremely 
low  tariff — certainly  not  exceeding  id.  a  unit,  and  probably 
much  less.  Mr.  Wilkinson  makes  no  extravagant  claims  for 
the  system  which  he  has  developed,  and  recognises  that  the 
rela'.ive  values  of  radiant  and  convected  heat  have  yet  to  be 
decided  ;  that  a  due  proportion  of  the  former  is  indis- 
pensable to  comfort  (according  to  British  standards)  is 
e-xplicitly  stated  in  his  paper.  On  the  other  hand.  Prof. 
Barker  makes  it  clear  that  the  air  temperature  must  be 
raised  above  a  certain  minimum  in  order  to  attain  to  com- 
fortable conditions.  It  will  be  seen,  therefore,  that  the 
authors'  views  are  by  no  means  opposed  to  one  another, 
though  their  methods  differ  so  widely,  and  we  feel  that  each 
of  them  has  materially  assisted  in  advancing  the  cause  of 
electric  heating. 

Our  congratulations  are  due  to  Mr.  Wilkinson  on  his 
successful  development  of  ingenious  automatic  devices  for 
controlling  the  temperaturi,  which  seem  likely  to  prove 
nseful  alsj  in  other  relations. 


Lead. 


There  have  been  sharp  movements  in 
the  lead  market  during  the  past  few 
weeks  which  have  resulted  in  values  being  placed  upon  a 
higher  level  than  for  very  many  years,  and  in  view  of  the 
enormous  consumption  of  the  metal  for  munition  purposes, 
there  is  a  general  feeling  in  the  market  that  the  vigorous 
buying  impulses  which  have  become  a  recurring  feature  in 
the  situation,  may,  perhaps,  develop  again,  and  establish 
still  higher  records  before  the  dawn  of  peace.  On  the 
whole,  there  has  not  been  any  excess  in  the  arrivals  of 
metal  coming  to  hand  hire  ;  in  fact,  there  have  been  periods 
during  which  very  little  available  lead  has  come  forward 
from  the  principal  producing  countries.  A  large  proportion 
of  the  Broken  Hill  output  is  being  shipped  direct  to  the  Far 
Kist,  in  connection  with  KiHsian  ammunition  rei|nirements, 
and  this  naturally  tends  to  reduce  the  (|uantity  of  lead 
available  for  London.  There  has  latterly  been  more  lead 
coming  in  from  the  United  States,  but  the  ditiloulties  which 
have  to  be  overcome  in  gettinf;  material  from  the  smelters 
to  the  coast,  and  from  there  across  to  Kurope,  are  at  times 
most  trying,  and  the  result  is  that  less  relief  than  might 
reasonably  be  expected  is  forthcoming  from  trans- .\tlantic 
sources.  In  .America  the  tendency  of  prices  has  again  been 
npwards  under  the  influence  of  heavy  buying,  mainly  in  con- 
nection with  growing  home  re(|uircment«,  and,  so  far,  the 
excessive  figures  ruling  have  not  the  result  of  checking  any 
buying.     Of  oou'-ae,  round  present  prices  consumers  will  not 


purchase  far  ahead.  So  far,  their  policy  has  been  unfortunate,, 
but,  nevertheless,  speaking  broadly,  users  are,  no  doubt, 
right  in  limiting  their  commitments.  The  duration  of  the 
war  is,  of  course,  most  uncertain,  and  there  is  growing 
impatience  in  the  commercial  community  at  the  dilly-dallying 
which  has  marked  every  stage  of  its  conduct,  and  at  the 
lack  of  grasp  of  every  situation  which  had  to  be  handled  by 
our  authorities. 

The  future  of  lead,  like  all  other  metals,  depends  upon 
the  display  of  a  greater  determination  in  high  quarters  to 
wage  the  war  energetically  :  and  the  longer  there  is  delay  in 
carrying  out  the  policy  to  which  we  are  committed,  the 
longer  will  it  be  before  prices  can  reach  a  reasonable  figure  . 
again.  There  has  not  been  any  Russian  buying  so  far  this 
month,  indeed  it  is  stated  that  all  credit  facilities  have  ■ 
been  suspended,  and  that  ship  owners  do  not  know 
where  their  vessels  are  :  people  with  metal  to  ship  are  not 
able  to  ship  it  because  they  are  not  able  to  get  credits  open^ 
and  generally  a  state  of  chaos  prevails  which  is  felt  keenly  in 
connection  with  lead. 


National  1^^  endeavours  which  are  now  being 

Electrical  put  forth  in  Icaly  with  the  object  of 
Development  emancipating  the  country  from  the  pre- 
in  Italy.  dominance  held  in  that  market  prior  to 
the  war  by  foreign  electrical  machinery  are  becoming  stronger 
month  by  month.  Among  the  latest  developments  is  the 
attitude  which  has  been  assumed  by  the  managing  engineers 
of  a  nuniber  of  supply  works  who  met  at  Milan  in  November 
to  consider  the  question  of  obtaining  relief  from  the 
Government  tax  on  the  consumption  of  energy  used  for 
heating  purposes.  After  temporarily  disposing  of  this 
problem  the  engineers  who  represented  the  electricity  works 
at  Milan,  Brescia,  Como,  Cremona,  Modena,  Parma,  Rome, 
Turin,  Verona,  Vicenzi,  Yoghira,  I^ergamo,  and  Padova, 
proceeded  to  discuss  the  action  taken  by  the  Associazione 
Elettrotecnica  Italiana  in  order  to  promote  the  national 
industry  in  the  construction  of  electrical  machinery, 
and  they  decided  to  recommend  their  respective 
electricity  supply  administrations  to  give  preference 
to  manufactures  produced  in  Italy.  It  is  impos- 
sible to  ascertain  from  this  pirticular  report  what  precise 
action  has  been  or  is  intended  to  be  taken  by  the  Asso- 
ciation in  question,  which  represents  the  electrical  profession 
in  that  country  ;  but  early  in  December  information  came 
to  hand  which  proves  that  if  necessary  even  a  technical 
association  can  become  sufficiently  patriotic  to  consider 
dignity  of  no  account  when  national  industrial  affairs  are 
regarded  as  of  primary  importance. 

The  A.E.I.,  we  learn,  has  inaugurated  a  movement  aim- 
ing at  the  development  and  independence  of  the  industry, 
and  an  extensive  programme  of  action  bin  been  arranged. 
Ill  the  first  place,  the  Association  has  decided  to  invite  the 
various  sections  to  promote  conferences  on  the  subject,  and 
to  form  in  connection  with  each  section  a  Committee  for 
the  purposes  of  propaganda,  so  as  to  keep  alive  the  attention 
of  the  public  in  regard  to  national  manufactures.  The  second 
object  in  view  is  to  endeavour  to  secure  that  writers  of  recog- 
nised authority  shall  discuss  the  political  and  sx'ial  aspects  of 
the  (jucstion  in  the  technical  and  politicil  l^ress,  and  that 
monographs  shall  be  published  illustrating  the  Italian  works 
in  which  machinery  and  plant  wholly  or  partly  of 
national  production  are  installed — emiihasis  being  laid  on 
the  results  which  have  been  achieved.  In  the  third  plaK, 
it  has  bi-cn  agreed  to  take  action  in  relation  to  the  (lovcrn- 
nient,  the  provincial  authorities,  the  municipal  coumnls, 
and  th;  companies,  with  a  view  to  the  public  administrations 
being  induced  to  give  absolute  preference  to  national  mnnu- 
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factares.  The  Association  has  also  undertaken  to  develop 
action  in  respect  of  the  import  duties,  to  promote  the 
improvement  of  national  products,  and,  finally,  to  improve 
the  system  of  technical  education.  By  way  of  preliminary 
work  the  Milan  section  has  now  made  arrangements  for  a 
series  of  lectures,  which  are  intended  to  educate  the  public 
as  to  the  potentialities  of  the  country  in  the  sphere  of 
industrial  economics,  and  among  the  names  of  the  lecturers, 
in  addition  to  Signer  (Engineer)  Semenza  and  Profs, 
llenozzi,  Belluzzo,  Motta  and  Giordiano,  is  to  be  noted  that 
of  the  well-known  statesman  and  economist,  Signor  Luigi 
Luzz  itti. 

The  programme  of  the  Italian  Association,  which  also 
deserves  the  attention  of  the  Council  of  the  Institution  of 
Electrical  Engineers,  will,  doubtless,  satisfy  to  some  extent 
the  wishes  of  our  Italian  contemporary,  the  Elettrkita,  but 
it  is  highly  probable  that  the  latter  will  find,  after  careful 
examination,  that  the  scheme  does  not  go  sufficiently 
far.  Our  contemporary,  discussing  the  problem  of  the 
advancement  of  national  industry  shortly  before  the 
announcement  of  the  A.E.I.'s  programme,  suggested 
that  a  forward  step  in  this  direction  would  be  made 
when  the  Italians  had  succeeded  in  securing  uniformity 
in  the  conditions  of  contract  for  the  delivery  of  machinery 
by  the  adoption  of  rules  to  be  observed  by  all,  and  it  was 
urged  that  the  Association  should  establish  standards  with 
which  machinery  and  materials  should  comply,  as  a  guarantee 
of  efficiency,  and  that  those  who  agreed  to  adhere  to  the  rules 
should  offer  guarantees  in  t.his  respect.  In  this  way  pur- 
chasers of  plant  of  small  sizes,  who  desired  to  save 
themselves  the  expense  of  consulting  advice,  would  obtain  a 
sense  of  confidence  in  national  manufactures.  The  Italian 
journal  is  also  impressed  with  the  special  trade-mark  which 
has  been  introduced  in  France  by  two  trade  federations, 
including  the  Hardware  Federation,  for  the  jwevention  of 
fraud,  and  which,  it  is  suggested,  should  also  be  adopted 
by  the  French  electrical  engineering  industry.  It  is 
assumed  that  the  trade-mark  which  is  referred  to  in  con- 
nection with  the  French  electrical  industry  would  likewise 
be  of  advantage  if  applied  to  Italian  industry,  with  the 
word  "  Italy  "  in  the  centre  of  the  oval  ring,  instead  of 
the  word  "  France." 


THE      BRITISH     5TANDARDI5AT10N      RULES 
FOR     ELECTRICAL     MACHINERY. 


Very    little,    if    any,     improvement 
Knnitlon        appears    to    have   taken    place    in    the 
Workers  and  j-^-  ,•        •      ^u        •     j 

Recruiting       conditions    ruling    in    the   wire-drawing 

industries  during  the  past  few  weeks. 
Mdnufacturers  are  sparing  no  efforts  and  expense  to  ensure 
reasonable  working  conditions,  despite  the  heavy  odds  to  the 
contrary.  A  fair  proportion  of  the  workers  of  military  age 
appear  to  have  attested-  under  Lord  Derby's  scheme,  but 
this  action,  in  view  of  the  statement  made  by  the  Minister 
of  Munitions  at  the  last  moment,  was  quite  voluntary,  and 
the  failure  to  attest  did  not  carry  with  it  any  troublesome 
responsibilities  or  reflections.  With  regard  to  the  question 
of  the  exemption  of  munition  workers,  whether  of  military 
■  age  or  not,  it  is  doubtful  if  any  single  man  engaged  in  the 
manufacture  of  wire  can  be  transferred  to  any  military 
sarvioe  whatever  without  causing  grave  difficulties  in  the 
workshops,  and  it  is,  therefore,  of  the  greatest  importance 
that  no  military  or  official  agency  of  any  kind,  other  than 
the  Mmister  of  Munitions,  be  allowed  to  interfere  with,  or 
decide  upon,  this  question.  We  cannot  expect  to  secure  the 
maximum  output  of  munitions  if  men  are  withdrawn  from 
the  workshops  for  military  service.  The  fact  that  a  pro- 
portion of  munition  workers. of  military  age  have  attested 
under  Lord  Derby's  scheme,  while  others  have  not,  has 
caused,  as  it  was  bound  to  do,  some  uncertainty  in  con- 
trolled workshops.  It  might  have  been  more  satisfactory 
for  all  concerned  if  something  more  definite  and  conclusive 
had  been  decided  upon  before  putting  the  scheme  into 
•ffect. 


{Concluded  from  page  743.) 

While  in  many  respects  the  new  standards  corre- 
spond closely  with  those  adopted  by  the  British  Elec- 
trical and  Allied  Manufacturers'  Association  (which 
were  published  in  our  issues  of  Alay  23rd,  1913,  and 
May  ->ist,  1915),  there  are  numerous  points  of  differ- 
ence in  detail,  and  the  two  codes  are  drawn  up  in 
quite  different  styles. 

The  E.S.C.  rules  no  longer  include  25  cycles  as  a 
standard  frequency,  only  50  cycles  being  so  named, 
the  B. E.A.ALA,  rules  retained  both  values.  In  addi- 
tion, the  latter  gave  a  list  of  standard  voltages  for 
high-pressure  .'\.c.  work,  for  generators,  and  for  con- 
sumers' terminals,  but  in  the  new  rules  all  these  have 
been  relegated  to  an  appendix,  and  regarded  appar- 
ently as  evils  that  cannot  now  be  remedied,  being 
described  as  "  the  pressures  in  use  on  systems  already 
in  operation."  It  is,  however,  recorded  that  manu- 
facturers "  in  the  past  "  have  been  accustomed  to 
standardise  their  motors  for  pressures  of  no,  220, 
440  and  500  D.c,  and  for  200,  400  and  500  volts  a.c, 
with  a  variation  of  5  per  cent,  above  or  below  these 
pressures.  As  for  generator  pressures,  the  E.S.C. 
is  content  to  say  that  they  have  been  standardised 
"  for  a  pressure  suitable  for  the  system  which  they 
are  to  feed  "-.-surely  a  superfluous  observation. 
Under  the  head  of  "  Types  of  Machines,"  there  are 
no  variations  of  importance,  but  the  old  "  enclosed- 
ventilated  "  type  is  given  the  less  cumbrous  title 
■■  semi-enclosed." 

The  sections  on  "  Rating  "  show  some  marked 
differences;  the  E.S.C.  rules  no  longer  recognise  de- 
finite overloads  for  stated  periods,  and  therefore  the 
section  which  in  the  B. E.A.ALA,  code  specified  those 
overloads  and  periods  has  no  counterpart  in  the  new 
code.  The  latter,  moreover,  recognises  only  two 
standards  for  short-time  rating — one  hour,  and  half 
an  hour — whereas  the  former  apparently  accepted 
any  period  as  standard  provided  that  it  were  specified. 
The  E.S.C,  however,  recognises  a  "  duty-cycle 
rating,"  which  is  defined  as  the  "  continuous  rating 
which  is  the  thermal  equivalent  of  the  cycle  of  duty 
specified." 

In  the  B.E.A.M.A.  section  on  "  Overloads,"  pro- 
vision was  made  for  discriminating  between  open 
and  totally-enclosed  machines,  the  latter  not  being 
required  to  carry  overloads. 

The  next  sections  deal  with  the  all-important  sub- 
ject of  cooling-air  temperature,  and  temperature  rise ; 
in  the  B.E.A.M.A.  code  the  temperature  of  the  at- 
mosphere was  taken  as  25  deg.  C,  and  on  this  basis 
open  machines  were  allowed  a  temperature  rise  of 
40  deg.  C.  on  the  windings  and  55  deg.  on  the  com- 
mutator and  slip  rings  (by  thermometer),  or  55  deg. 
to  60  deg.  for  field  coils  (by  resistance),  while  higher 
values  were  permitted  in  the  case  of  semi-enclosed 
or  totally-enclosed  machines — up  to  70  deg.  C.  (by 
resistance)  on  the  shunt  field  coils  of  totally-enclosed 
D.c.  machines. 

Bearing  in  mind  the  clauses  relating  to  overloads, 
it  will  be  seen  that  the  purpose  of  the  rules  was  to 
avoid  exceeding  an  actual  temperature  of  about  90 
deg.  C.  in  all  cases.  For  tropical  conditions  or  othe.' 
cases  where  the  cooling-air  temperature  was  over 
35  deg.  C,  the  permissible  temperature  rise  was  to 
be  reduced  by  20  per  cent.,  except  where  special  heat 
resisting  insulating  materials  were  employed.  Thus 
it  will  he  seen  that  the  various  points  which  have 
given  rise  to  so  much  discussion  were  dealt  with  'u 
the  B.E.A.M.A.  rules  in  one  way  or  another;  but 
we  think  that  the  simple  clear-cut  standards  now  put 
forward  by  the  E.S.C.  will  be  welcomed  generally 
by  manufacturers,  as  they  rest  upon  the  simple  and 
scientific  basis  that  certain  standard  final  tempera-  ■ 
tures  shall  under  no  circumstances  be  exceeded.     It 
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is  quite  easy  to  remember  that,  starting  from  40  cleg. 
C,  the  temperature  of  textile  instilations  on  station- 
ary windings  of  all  kinds  must  not  exceed  95  deg.  C. , 
that  of  rotating  windings,  90  deg.  C;  and  that  with 
incombustible  insulating  materials  the  temperature 
may  be  20  deg.  higher.  This,  of  course,  is  not  quite 
accurate ;  rotating  held  coils  may  go  up  to  95  deg.  C, 
and  short-circuited  windings  to  100  deg.,  but  the 
approximation  is  good  enough  for  memory  work. 

In  the  E.S.C.  rules  the  observable  temperature 
and  the  observable  temperature  rise  are  the  "  thermal 
quantities  which  determine  the  British  Standard 
Rating  of  a  machine,"  thus  testifying  to  the  high 
importance  attached  to  this  consideration  by  the 
Committee,  a  view  which  is  shared  by  the  correspond- 
ing authorities  in  foreign  countries;  and,  conse- 
quently, the  sections  dealing  with  temperature  limits, 
etc.,  are  comparatively  extensive,  comprising  some 
36  clauses,  as  compared  with  7  in  the  B.E.A.M.A. 
code. 

The  mechanical  strength  and  stalling  torque  tests 
■which  follow  appear  to  be  unrepresented  in  the 
B.E.A.M.A.  rules  except  in  the  case  of  motors  with 
short-time  rating.  Obviously,  such  tests  are  de- 
sirable. Roughly  speaking,  they  correspond  to  the 
application  of  mechanical  forces  double  the  normal 
values. 

We  now  come  to  the  dielectric  tests,  which  are 
second  in  importance  only  to  the  temperature  regu- 
lations; these  are  set  out  at  great  length  in  the 
E.S.C.  rules,  occupying  19  clauses.  It  cannot  be 
said  that  the  new  code  possesses  the  same  simplicity 
in  this  respect  as  the  B.E.A.M.A.  rules,  the  voltages 
to  be  applied  being  arrived  at  in  a  variety  of  ways, 
and  being  subject  to  numerous  variations  and  excep- 
tions. As  an  extreme  instance,  in  Clause  83  (Dura- 
tion of  high  pressure  test)  there  is  an  exception 
within  an  exception,  leading  to  a  highly  involved 
construction.  In  the  table  of  test  pressures  we  find 
twice,  thrice,  ten  times,  and  2J  times  the  rated  pres- 
sure of  the  machine  or  transformer  employed,  with 
various  additions  and  minima;  surely  the  desired 
result  could  have  been  attained  without  all  this  com- 
plication. It  is  not  as  if  the  quantity  tested  were 
capable  of  precise  determination;  the  test,  in  fact, 
merely  shows  that  it  is  above  a  certain  value,  but 
how  mvich  above  is  unknown. 

The  E.S.C.  rules  have  little  to  say  about  short- 
circuit  tests,  except  that  when  required  they  must 
be  specified  at  the  time  of  ordering  the  machine.  The 
B.E.A.M.A.  clause  on  this  subject,  on  the  other 
hand,  runs  out  to  quite  a  little  treatise  on  short'-cir- 
cuit  tests  (against  which  objections  are  raised)  and 
the  use  of  reactances. 

Tolerances  are  provided  in  the  B.E.A.M.A.  rules 
for  steam  consumption,  efficiency,  etc.,  but  in  the 
E.S.C.  code  only  for  the  speed  of  a  motor  above 
3-H.p.,  and  it  is  explicitly  stated  that  there  is  110 
tolerance  on  temperature  rise. 

It  may  be  noted  that  the  B.E.A.M.A.  rules  allowed 
a  tolerance  of  2  deg.  C.  on  the  temperature  rise,  2i 
per  cent,  on  .steam  consumption,  a  scale  of  tolerances 
for  the  efficiency  of  transformers  and  machines,  and 
the  power  factor  of  the  latter,  and  provided  a  con- 
ventional "  average  load  "  on  which  to  base  average- 
load  guarantees.  Tolerances  were  also  allowed  on 
the  si)ccd  of  motors,  the  slip  of  induction  motors, 
and  inherent  pressure  regulation  rise.  Penalties  and 
bonuses  were  to  be  taken  only  on  the  amount  bv 
which  the  observed  deviation  from  the  guaranteed 
results  exceeded  (he  tolerance.  Elaborate  specifica- 
tions were  also  diawn  up  with  regard  to  the  amount 
of  angular  displacement  and  cyclic  irregularity  per- 
missible in  the  case  of  alternators  intended  to  run 
in  parallel,  as  well  as  the  precautions  to  be  taken  to 
prevent  hunting  due  to  resonance  by  the  provision 
of  suitable  fly-wheel  effect  or  damping  devices  on 
the  generator. 

The  information  to  be  given  on  tlic  rating  plate 
receives  a   good  deal   of  attention  in  both  codes, 


especially  in  the  case  of  .\.c.  machines  and  trans- 
formers. The  B.E.A.M.A.  rules  provided  for  letters 
on  the  terminals  of  the  different  phase  windings,  and 
connection  diagrams;  the  E.S.C.  for  letters  on  a 
similar  plan  and  connection  diagrams,  together  with 
vector  diagrams  showing  the  phase  relations  in  a 
three-phase  transformer.  This  information  is  very 
necessaiy,  and  will  save  a  great  deal  of  time  and 
trouble,  as  well  as  expense  arising  from  mistakes  in 
connections.  Directions  for  carrying  out  the  system 
are  given  in  great  detail  in  both  codes. 

The  E.S.C.  rules  also  include  particulars  of  infor- 
mation to  be  given  with  inquiries  and  when  ordering 
machines,  which  were  not  provided  for  in  the 
B.E.A.M.A.  rules.  It  is  interesting  to  note  the  re- 
commendation in  the  former  that  the  most  econo- 
mical load  of  generators  and  turbines  should  be  equal 
to  80  per  cent,  of  the  maximum  continuous  output 
of  the  generator  (i.e.,  of  the  rating  in  kilowatts); 
the  power  factor,'  if  not  specified,  is  to  be  taken  as 
0.8,  and  the  steam  inlets  of  the  turbine  should  be 
capable  of  dealing  continuously  with  outputs  12  per 
cent,  in  excess  of  the  rated  output,  or  40  per 
cent,  in  excess  of  the  most  economical  output.  The 
B.E.A.M.A.  rules,  on  the  other  hand,  also  contain 
sections  not  represented  in  the  E.S.C.  code,  pro- 
viding symbols  for  switches  and  connections^  miscel- 
laneous gear  and  parts  of  machines,  and  instruments ^ 
as  well  as  letters  for  use  on  diagrams  and  rules  for 
the  arrangement  of  bus-bars,  etc.  These  and  other 
useful  features  of  the  B.E.A.M.A.  rules  might  well 
be  incorporated,  with  modification,  if  necessary,  in 
the  E.S.C.  code  in  the  future,  and  if  they  can  be 
accorded  international  agreement,  so  much  the  better 
— though  this  may  prove  a  difficult  matter. 


Ilariiionics  in   Oscillog:rauis. — In  the   issue  of  the 

Journal  of  the  Institution  of  Electrical  Enerineers  for  December  Ist 
there  is  a  oommnnioation  by  Prof.  G.  W.  0.  Howe  on  the  subject  of  the 
amplitude  and  phase  of  the  higfher  harmonics  in  oscillogrrams.  The 
author  studied  these  owin^  to  a  doubt  as  to  the  accuracy  of  the 
magnitude  and  phase  of  the  ripples  in  the  potential-difference 
wave  of  alternators  as  recorded  by  the  oscillograph  ;  he  has  recently 
shown  that  the  ripples  due  to  the  teeth  of  an  alternator  should  be 
symmetrical  with  respect  to  the  fundamental,  assuming  that  the 
machine  is  on  open  circuit  ani!  that  there  is  no  dissymmetry  in  the 
magnetic  field.  Many  oscillograms  showed  the  ripples  to  be  nn- 
Bymmetrical,  and  the  question  arose  whether  the  oscillograph 
could  be  in  any  way  to  lilame.  la  the  result,  says  the  author,  the 
oscillograph  was  completely  exonerated,  and  the  cause  of  the  dis- 
placement of  the  ripples  must  be  sought  elsewhere.  By  varying 
the  damping  of  the  oscillograph,  he  finds  that  for  general  purposes 
an  oscillograph  should  be  adjusted  until  there  is  a  slight  but 
obvious  overshoot  on  suddenly  applying  a  steady  potential  differ- 
ence, as  with  this  condition  (with  the  oscillograph  elightly  under- 
damped)  the  amplitude  and  phase  displacement  of  the  harmonics 
are  more  correct  than  with  critical  damping. 

Ktiiicational  >ote, — City  and  Guilds  ok  London 
Institute  :  DErARTMENT  ok  Technology. —The  report  of  the 
department  for  the  past  Session,  which  was  issued  last  week, 
states  that  the  number  of  students  in  attendance  at  the  technical 
classes  fell  from  55,996  to  47,050,  and  the  numbitr  of  candidates 
for  examination  from  2:1,119  to  15,62:i,  of  whom  9,8ii(;  passed  ; 
many  classes  that  were  ropistercd  at  the  iDeginniag  of  the  Session 
had  to  be  abandoned  later  on,  owing  to  the  small  number  of 
students  in  attendance.  'I'he  candidates  in  telephony  showed  but 
little  falling-ofl',  but-  in  telegraphy  the  numt>er  was  less  by 
40  per  ;ent.  The  proportioti  of  failures  in  electric  wiremen's  work 
and  in  electrical  engineering,  Grades  I  and  II,  was  so  high  as  to 
rnooive  special  comment.  The  passes  wore  as  follows  : — 
Telegraphy,  115  ;  telephony,  4.i2  ;  electric  wiremen's  work,  126  ; 
electrical  engineering,  626  ;  electrometallurgy,  29.  The  examiners 
express  regret  at  the  lack  of  initiative  and  ingenuity  dipplayed  by 
candidates  in  all  grades  of  elei-trioal  engineering,  and  state  that 
th'i  students  are  not  taught  sufliiMently  well  to  think  for  them- 
selves and  to  get  down  to  what  is  really  useful.  They  remark  that 
the  examination  should  be  a  test  nut  .«'  mnch  of  what  the  utmifHt 
liiiiitrt  lis  of  irhiit  hr  run  do. 

V\\  loiidis  Fiiipd. — Two  pit  youths  were  each  lined 
three  guinoas  and  costs,  or  in  default  six  weeks'  imprisnnmnnt, 
for  taking  the  insulation  off  an  electric  light  cable  at  the  Mansfield 
Colliery  ami  oonneoting  the  cable  with  the  signal  wires.  Two 
moi  received  shocks  in  oonsequanoo  of  the  yoaths'  "  larking." 


yoi.77.  No.i,987,DECBMBEB2i,i9ii.]  THE    ELECTRICAL   REVIEW. 


805 


LEGAL. 


Workmen's  Compensation  Cases. 
In  the  City  of  London  Court,  on  December  16th,  before  Sir  John 
Paget,  Bart.,  K.C.,  the  case  of  Watson  r.  Telegraph  Construction 
and  Maintenance  Co.,  Ltd.,  was  mentioned.  Plaintiff,  Henry 
Watson,  of  East  Greenwich,  made  a  claim  against  the  defendants 
for  damages  under  the  Workmen's  Compensation  Act  for  the  loss 
of  his  right  eye,  caused  by  the  loose  end  of  an  electric  wire  hitting 
it,  necessitating  its  removal.  He  was  totally  incapacitated  for 
work  for  a  period  of  two  months,  and  would  not  be  fit  to  resume 
his  former  work,  at  which  he  earned  248.  4d.  a  week,  for  about 
three  months.  The  defendants  agreed  to  pay  £70  in  full  discharge 
and  the  plaintiff  accepted  it.  His  solicitor,  Mr.  Watts,  said  he 
would  want  a  glass  eye,  and  hi^  father  had  spent  various  sums 
on  his  behalf.  The  Deputy  Judge  sanctioned  the  payment  of  £30 
to  meet  the  plaintiff's  immediate  necessities,  and  directed  that  the 
balance,  £40,  should  be  invested  in  War  Loan  for  the  plaintiff's 
benefit  later  on 

In  Falkirk  Sheriff  Court,  parties'  agents  were  heard  in  debate 
in  an  action  under  the  Workmen's  Compensation  Act,  H<06,  at  the 
instance  of  the  Scottish  Central  Electric  Power  Co.,  Falkirk, 
against  Wm.  Kerr,  of  Grangemouth,  one  of  their  employia,  asking 
the  Court  to  review  a  weekly  payment  which  they  agreed  to  make 
to  the  workman  under  an  agreement  dated  September  2.5th,  1914, 
and  recorded  with  the  Sheriff  Clerk  at  Falkirk  on  October  8  th, 
1914,  whereby  the  employers  agreed  to  pay,  and  the  workman 
agreed  to  accept,  compensation  at  the  rate  of  12s.  per  week  during 
the  claimant's  total  incapacity  for  work  as  the  result  of  an 
accident.  The  workman  returned  to  work  with  the  employers, 
when  payment  of  compensation  was  stopped,  and  the  employers 
aver  that  the  workman  s  incapacity  has  now  ceased.  The  work- 
man lodged  defences  in  which  he  pleaded  that,  there  being  no 
weekly  payment  in  existence  to  review,  the  applicaticn  should  be 
dismissed.  Sheriff  Moffatt  has  now  repelled  this  objection, 
and  has  allowed  a  proof.  His  Lordship  remarked  that  it  appeared 
to  him  that  the  respondents  were  entitled  to  have  a  weekly  payment 
reviewed  when  it  was  the  subject  of  a  recorded  agreement. 


Attwell  r.  West  Ham  Corpoeation. 
In  the  Bow  County  Court,  on  December  15th,  his  Honour  Judge 
Smyly,  K  C ,  gave  his  considered  decision  in  the  case  of  Attwell 
r.  the  West  Ham  Corporation.  The  facts  have  already  been  reported 
in  the  Electrical  Review.  The  case  was  tried  by  the  jury,  who 
sat  for  five  whole  days,  finally  giving  a  verdict  for  the  plaintiff  for 
£350  damages  and  costs.  A  new  trial  was  then  applied  for  on  the 
ground  that  the  verdict  was  against  the  weight  of  evidence,  and 
the  legal  arguments  lasted  two  days. 

Judge  Smtlt  said  he  failed  to  find  any  ground  for  interfering 
with  the  verdict  of  the  jury.  There  might  be  a  lot  to  be  said  about 
the  gloves,  but  the  jury  had  had  the  evidence  before  them,  and 
having  decided,  his  Honour  could  see  no  reason  to  upset  the 
verdict.  There  was  a  suggestion  that  the  jury  were  not  impartial, 
a3  they  had  shown  signs  of  impatience,  but  he  saw  nothing  of  it 
and  thought  they  displayed  marvellons  patience.  His  Honour 
therefore  ordered  the  verdict  to  stand,  but  granted  leave  to  appeal. 


A  Dublin  Arbitration. 


In  the  Chancery  Division,  Dublin,  last  Friday,  Mr.  Justice  Barton 
gave  judgment  in  favour  of  the  Kingstown  Urban  Council  on  the 
application  made  on  behalf  of  the  Dublin  Southern  District  Electric 
Supply  Co.,  Ltd,,  in  the  matter  of  an  arbitration  between  the 
company  and  the  Council  in  respect  of  the  Electric  Lighting  Act, 
1882,  and  the  Electric  Lighting  Order  Confirmation,  No.  S,  Kings- 
town Act,  1914,  fur  an  order  directing  the  Taxing  Master  to  tax 
the  costs  of  the  Company  against  the  Kingstown  Urban  District 
Council  referred  for  taxation  under  order  of  the  Court  of  March 
31st  last,  under  the  scale  provided  for  by  the  Acts  for  the  taxation 
of  Parliamentary  costs,  or,  in  the  alternative,  directing  that  the 
costs  should  be  taxed  as  Chancery  costs  on  the  higher  scale  as 
between  solicitor  and  client,  or  for  such  order  as  to  the  Court 
might  seem  reasonable.  The  arbitrator,  Mr.  S.  L.  Brown,  K.C.,  in 
his  award,  had  awarded  costs  as  between  party  and  party,  and  his 
Lordship  decided  that  he  had  no  power  to  enlarge  the  terms  of  the 
award  in  that  respect. 

Munitions  Cases. 
At  the  Bolton  Munitiona  Court  on  December  l.")th,  complaint  was 
made  by  an  employe  of  the  South  Lancashire  Tramways  Co.,  that 
the  company  had  unreasonably  withheld  bis  leaving  certificate. 
He  contended  that  he  had  not  been  engaged  on  munitions,  directly 
or  indirectly.  For  the  company,  Mr.  Edwabdf.s,  general  manager, 
said  the  man  had  been  employed  as  an  attendant  at  a  sub-station  at 
Hindley,  where  electrical  energy  was  transformed  and  used  for 
tramway  purposes,  for  collieries,  and  for  the  electric  lighting  of  a 
military  camp.  Mr.  Sellars  (chairman)  said  that  collieries  were  not 
munition  works,  and  he  did  not  see  that  the  lighting  of  a  military 
camp  came  within  that  description.  No  leaving  certificate  was 
necessary  in  this  case,  and  the  applicant  would  be  supplied  with  a 
statement  to  that  effect. 

At  the  Blackburn  Munitions  Court,  on  December  15th,  an  elec- 
trician employed  at  Preston  complained  that  hie  employers  had 
unreasonably  withheld  his  certificate.  He  said  that  his  work  had 
considerably  increased  since  the  war  started,  and  be  contended  that 
he  was  inadequately  remunerated.    Before  the  war  he  earned  £2  a 


week  and  received  48.  per  week  for  teaching  at  the  Technical 
Schoo'.  He  had  had  to  give  up  the  latter  since  the  war ;  his 
wages  were  now  about  £2  10s.,  and  he  worked  14  or  16  honrs  more 
than  he  did  before  the  war.  He  considered  that  he  was  doing  two 
men's  work.  Mr.  T.  E.  Mansfield  (chairman)  i|uestioned  applicant, 
who  admitted  that  he  had  lost  a  lot  of  time. —  A  repreeentative  of 
the  firm  said  he  had  never  heard  applicant  complain  that  he  was 
overworked. — Mr.  Mansfield  ;  He  is  not  overworked  ;  it  is  mbbish. 
— The  representative  of  the  firm  added  that  the  man's  average 
wages  for  the  past  ten  weeks  were  £2  lOs.  3d.,  but  he  could  have 
earned  about  7s.  per  week  more  if  he  had  worked  all  the  hours. 
In  answer  to  quctions,  applicant  said  he  had  not  decided  upon 
another  job,  and  he  would  probably  try  to  join  the  Army. — Mr. 
Mansfield  paid  he  would  get  more  than  this  if  he  joined  the  Army, 
and  he  would  advise  the  man  not  to  make  the  change  if  he  found 
his  present  employment "  hurt  him."  This  was  the  worst  case  he 
had  had  before  him  of  this  kind.  The  certificate  would  be  refused, 
and  he  felt  half  inclined  to  make  applicant  pay  the  costs.  The  case 
had  been  an  absolute  waste  of  time,  and  the  applicant  ought  to  have 
known  better  than  bring  it. — The  representative  of  the  firm  said 
they  did  not  ask  for  costs,  and  the  Chairman  said  that  if  anyone 
else  brought  a  case  of  this  kind,  the  applicant  would  have  to  pay 
costs. 

Dealings  in  Marconi  Shares. 
In  the  Court  of  Appeal  on  Thursday,  ICth  inst.,  Lords  Justices 
Swinfen  Eady,  Phillimore  and  Pickford  delivered  their  reserved 
judgments  on  the  appeal  of  )lr.  Samuel  Segar,  in  the  action  which 
he  unsuccessfully  brought  against  Mr.  Godfrey  Isaacs  for  an 
alleged  breach  of  an  oral  agreement  to  take  over  blocks  of  shares 
in  the  English  and  American  Marconi  Companies  and  the  Pekin 
Syndicate,  or  to  pay  the  difference  between  their  purchase  price 
and  the  sale  price,  namely,  .t8,055. 

Mb.  Justice  Bailhache,  who  tried  the  action,  whilst  "holding 
that  the  agreement  was  made,  came  to  the  conclusion  that  the 
consideration  alleged  was  not  the  true  consideration,  and  was  quite 
inadequate  to  support  the  promise.  He  further  found  that  the 
true  consideration  consisted  of  improper,  indirect  threats,  and  he 
held  in  terms  that  the  claim  was  from  first  to  last  a  blackmailing 
claim,  and  that  the  action  was  a  blackmailing  action.  He  accord- 
ingly entered  judgment  for  the  defendant,  but  without  costs.  The 
plaintiff  appealed  contending  that  the  consideration  was  in  fact 
that  which  he  affirmed  it  to  be,  namely,  forbearance  on  his  part  to 
bring  an  action  against  the  defendant  for  misrepresentation  and 
misfeasance. 

Lord  Justice  Swinfen  Eady,  in  a  lengthy  judgment,  said 
that  he  was  p3rfectly  satisfied  that  the  judge  arrived  at  the  right 
conclusion,  that  the  plaintiff's  claim  was  a  blackmailing  claim, 
and  that  this  action  was  a  bHckmailing  action.  Therefore,  in  hia 
opinion,  the  appeal  should  be  dismissed. 

Lord  Justice  Phillimore  dissented.  In  his  view,  the  alleged 
agreement  was  not  improbable,  and,  like  Mr.  Justice  Bailhache,  he 
was  driven  to  the  conclusion  that  it  was  made.  He,  however,  could 
not  agree  that  there  was  any  turpitude  on  the  part  of  the  plaintiff 
in  making  the  agreement,  or  that  the  claim  was  a  blackmailing 
claim,  or  the  aotii  n  a  blackmailing  action.  He  thought  that  the 
plaintiff  was  entitled  to  judgment. 

Lord  Justice  Piokfokd  gave  judgment,  dismissing  the  appeal. 
In  his  opinion  there  was  no  ground  for  interfering  with  the  find- 
ings of  the  judge  in  the  Court  below. 

By  a  majority,  therefore,  the  appeal  was  dismissed,  with  costs. 


S.  Wolf  &  Co ,  Ltd.,  r.  Auto- Wheels,  Ltd. 
In  the  Kings  Bench  Division  on  December  17th,  before  Mr.  Justice 
Bailhache  and  a  special  jury,  an  action  was  brought  by  S  Wolf  and 
Co.,  Ltd.,  mechanical  and  electrical  engineers,  of  i>3uthwark  Street, 
S.E.,  against  Auto-Wheels,  Ltd.,  of  Russell  Road,  Kensington,  to 
recover  £2,584  for  auto-wheels  and  magnetos  supplied  to  the 
defendants.  The  principal  defence  set  up  by  the  defendants  was 
that  the  plaintiffs  were  not  principals  in  the  transaction,  but  were 
the  agents  of  the  German  firm  of  Unterberg  ..*c  Helmle,  of  Durlacb. 
Germany,  manufacturers  of  the  "U  i:  H  "  magnetos,  and  that  the 
plaintiffs  could  not  remit  the  account  because  of  the  proclamations 
against  trading  with  the  enemy.  In  reply  to  this,  the  plaintiffs 
denied  that  they  were  agents  of  the  German  firm,  and  said  they 
bought  from  Unterberg  &  Helmle  and  sold  again,  as  principals,  to 
t^e  defendants. 

Mr.  Holman  Gregory,  K.C.,  and  Mr.  Bromley  Eames  appeared  for 
the  plaintiffs,  and  the  defendants  were  represented  by  Mr.  Gordon 
Hewart,  K.C.,  and  Mr.  McCardie. 

There  was  a  counterclaim  by  the  defendants  for  damages  for 
alleged  fraudulent  misrepresentation.  This  alleged  misrepresenta- 
tion wa'  denied  by  the  plaintiffs. 

Mr.  Holman  Gregorv,  K.C,  in  opening  the  case,  said  that  the 
plaintiffs  were  mechanical  and  electrical  engineers,  and  defendants 
carried  on  business  mtking  auto- wheels  and  magnetos.  The  claim 
was  for  £2,584  for  magnetos  sold  and  delivered,  and  the  defendants 
alleged  that,  the  money  being  due  to  the  German  firm,  they  could 
not  pay.  The  plaintiffs  would  show  that  they  bought  from  the 
German  firm  who  made  these  magnetcs  and  then  sold  to  the 
defendants. 

Mb.  Gordon  Richard,  a  director  of  the  plaintiffs,  then  gave 
evidence. 

Eventually  Mr.  (Joedon  Hewabt  annourced  that  the  plaintiffs' 
claim  would  not  be  further  contested.  The  defendants  withdrew 
the  suggestion  that  the  plaintiffs  were  agents  in  the  transactions, 
and  withdrew  the  charge  of  misrepresentation.  Judgment  was 
entered  for  the  plaintiffs  for  £l'..546  12s.  OJ.,  and  costs. 
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Shbimpton  r.  Thb  Northern  Power,  Light  and  Coal  C<>. 

[n  the  Chancery  Division  Mr.  Justice  Peterson,  on  Thursday, 
December  Idth,  heard  this  action,  which  again  raised  a  question  as 
to  the  defendant  company's  borrowing  powers. 

Mr  Disturnal,  K C,  and  Mr.  Hurmann  appeared  for  the  plaintiff, 
Mr.  Hogrer  for  the  company,  and  Mr.  Owen  Thompson  for  the 
defendant  directors. 

Mr.  Disturnal  said  the  plaintiff  was  a  bondholder  in  the  com- 
pany, and  in  substance  he  asked  for  a  declaration  that  the  com- 
pany had  no  power  to  issue  further  bonds  which  were  a  prior 
charge  upon  the  property  comprised  in  the  original  bonds,  and  for 
an  injunction  to  restrain  the  defendants  from  issuing  any  bonds 
charging  the  property  of  the  company  in  priority  to  the  plaintiff's 
charge.  The  statement  of  claim  alleged  a  number  of  grounds  in 
support  of  the  claim,  but  the  matter  was  really  confined  to  the 
single  issue  of  whether  or  not  a  resolution  authorising  further 
borrowing  powers  was  valid  or  not,  and  that  would  depend  upon 
the  true  construction  of  a  section  of  the  Companies'  Act  of  1906. 
The  question  was  whether  the  Act  meant  that  the  resolution 
adopted  at  a  meeting  held  at  Dawson  City  in  September,  1911, 
must  be  passed  by  a  majority  of  two-thirds  of  the  subscribed 
capital  of  the  company,  or  by  two-thirds  of  the  subscribed  capital 
of  the  company  represented  at  the  meeting. 

His  Lordship  took  the  view  that  the  Act  contemplated  the 
resolution  being  passed  by  a  two-thirds  majority  of  the  subscribed 
capital  represented  at  the  meeting,  and  accordingly  dismissed  the 
action  with  costs. 


Taylor  &  Farley  v.  West  Bromwich  Corporation. 

This  case,  which  came  before  Mr.  Justice  Neville  in  the  Chancery 
Division  last  week,  related  to  an  agreement  made  in  1912  between 
plaintiffs  and  defendants  respecting  a  supply  of  electricity  for 
power  to  plaintiffs'  works  for  five  years.  The  matter  is  reported 
in  the  Times  for  December  18th.  Plaintiffs  agreed  to  pay  for  their 
supply  at  a  certain  charge  per  unit,  which  should  not  be  less  than 
f  2(>6  per  annum,  a  minimum  of  80,000  units  per  annum  being 
agreed  upon.  In  December  this  year  plaintiffs  received  a  letter 
from  the  Corporation  announcing  that  the  price  of  energy  must  be 
advanced  by  20  per  cent,  on  the  contract  price  owing  to  the  rises 
in  coal,  labour,  &c.  If  they  were  not  willing  to  agree  to  the 
increase,  the  amount  of  enf  rgy  supplied  would  be  either  reduced 
or  the  supply  cut  off  altogether.  Plaintiffs  replied  that  they  would 
hold  defendants  to  their  agreement,  and  defendants  sent  notice  to 
the  effect  that  they  would  curtail  the  supply  by  cutting  them  off 
two  hours  per  day  from  December  20th.  Plaintiffs  then  applied 
for  the  injunction  that  was  now  sought.  It  was  explained  that  to 
cut  off  the  supply  would  materially  affect  the  execution  of  verj 
pressing  work.  Mr.  Justice  Neville  granted  an  interim  injunc- 
tion extending  nntO  the  first  Priday  of  next  sittings. 


OsRAM  Lamp  Works,  Ltd.,  r.  Pope's  Electric  Lamp  Co.,  Ltd, 

The  Court  of  Appeal,  consisting  of  the  Master  of  the  Rolls  and 
Lords  Justices  Bankes  and  Warrington,  on  Wednesday,  Decem- 
ber 15th,  delivered  considered  judgments  in  this  case  upon  the 
appeal  of  the  plaintiffs  from  a  judgment  of  Mr.  .Tuetioe  Joyce,  in 
the  Chancery  l)ivision,  in  favour  of  the  defendants  in  an  action 
by  the  plaintiffs  to  restrain  the  alleged  infringement  of  Lettfrs 
Patent  No.  23,899  of  1904,  granted  to  Dr.  A.  Just  and  Franz 
Hanaman  for  "Improvements  relating  to  the  manufacture  of 
incandescent  lamps."  The  trial  was  reported  in  the  Electrical 
Review  of  July  2nd  to  23rd,  UH5.  Mr.  .lustice  Joyce  decided  that 
plaintiffs' patfnt  was  not  for  making  filaments  of  tungsten,  but  only 
for  making  them  hy  the  particular  process  specified,  that  defendants 
did  not  use  an  atmosphere  of  steam  and  hydrrgen  in  the  sense  in 
which  it  was  need  in  plaintiffs'  specification,  and  that  defendants  had 
not  been  guilty  of  infringement.  He  further  held  that  if  it  had 
been  necessary  to  decide  the  question  of  the  validity  of  plaintiffs' 
patent,  it  was  doubtful  if  the  subject  matter  and  the  directions 
were  sufficient.  U pan  the  ground  that  the  defendants  had  not  been 
guilty  of  infringement  he  dismissed  the  action,  with  costs,  and 
from  that  decision  the  plaintiffs  now  appealed. 

When  the  arguments  upon  the  issue  of  infringement  concluded, 
the  Master  of  the  Rolls  intimated  that  the  Court  would  consider 
its  judgment  upon  that  issue,  but  if  it  was  thought  desirable  to 
hear  further  argument  upon  the  other  issues  raised,  notice  to  that 
effect  would  be  sent  to  the  parties.  In  the  event  the  Court 
ananimously  decided  that  the  appeal  must  be  dismissed,  on  the 
((aestion  of  infringement,  and  the  other  issues  were  not  dealt 
with. 

LOHi)  Justice  ISankes  said  the  patent  in  question  was  for 
improvements  relating  to  the  manufacture  of  incandescent  electric 
lamps,  and  it  had  for  its  object  the  making  of  filaments  used  in 
aiK'h  lamps  of  tungsten  metal.  All  the  processes  for  making 
filaments,  to  which  the  Court's  attention  had  boon  mainly  directed, 
had  thin  in  common — that  at  some  stage  in  the  process  the  selected 
mat^Tinl  was  forred  through  a  tiny  aperture  in  order  to  reduce 
the  material  into  filament  form.  In  all  the  procosHes  also  the 
iielccti'd  material  included  some  material  containing  carbonnceons 
matt«'r.  the  qnontity  depending  upon  the  object  of  the  patentee  in 
making  use  of  it  at  all.  When  the  ohjpct  was  to  make  a  carbon 
filament,  as  much  as  possible  was  us  il,  bocauso  the  ultimate  object 
of  the  process  was  to  produce  a  pure  carbon  filament  containing 
nothing  but  carbon.  When  the  object  was  to  makea  metal  filament, 
■a  little  as  possible  would  be  osed,  because  the  object  of  the  prooeBa 


was  to  get  rid  of  all  carbon,  or  carbonaceous  matter,  and  to  pro- 
duce a  filament  consisting  of  nothing  but  metal.  In  the  making 
of  carbon  filaments  the  materials,  when  mixed,  were,  owing  to  the 
presence  of  such  a  quantity  of  carbonaceous  matter,  necessarily 
moist,  and  the  operation  of  forcing  this  mixture  through  the 
proper  sized  aperture  required  little  force  ;  a  further  result  of  the 
use  of  this  class  of  material  was  that  the  filament  produced  was 
rough  and  uneven,  and  required  a  further  process,  called  equalisa- 
tion, in  order  to  render  the  filament  uniform  and  fit  for  nse.  He 
had  no  doubt  that  Welsbach  had  these  features  of  the  process  for 
making  'Carbon  filaments  in  his  mind  when  he  described  the  mixture 
he  proposed  using  as  "  viscous,"  and  the  forcing  process  as  "  squirt- 
ing." Welsbach's  discovery  consisted  in  the  fact  that  he  found 
that  by  making  use  of  the  known  reaction  between  steam  and 
carbon,  he  could,  in  the  presence  of  hydrogen,  turn  out  the  carbon 
from  the  material  forming  the  filament',  leaving  a  coherent 
filament  consisting  of  pure  metal.  The  discovery  which  was 
intended  to  be  protected  by  the  plaintiffa'  Letters  Patent  was  the  ' 
discovery  that  Welsbach's  process  could  be  successfully  applied  to 
the  metal  tungsten  :  that  was  to  say,  that  the  steam  and  carbon 
reaction,  in  the  presence  of  hydrogen,  would  get  rid  of  all  carbon 
from  the  material  forming  the  filament,  leaving  a  coherent 
filament  consisting  of  pure  tungsten.  The  defendants  manufactured 
pure  tungsten  filaments  by  a  process  which  they  alleged  wt»  '\ 
essentially  different  from  that  employed  by  the  plaintiffs,  but 
which  the  plaintiffs  alleged  was  an  infringement  of  their 
patent.  The  defendants'  case  was  that  they  arrived  at  a  pure 
tungsten  filament  not  only  by  employing  a  process  entirely 
different  in  kind  from  that  of  the  plaintiffs,  but  also  by  making 
use  of  a  different  reaction  to  get  rid  of  the  carbon,  namely,  the 
reaction  between  oxygen  and  carbon. 

In  the  case  of  Marconi  c.  British  Radio  Telegraph  Co.,  Mr, 
Justice  Parker,  as  he  then  was,  stated  the  law  applicable  to  a  case 
like  the  present  in  the  following  words  : — "  It  is  a  well-known 
rule  of  Patent  Law  that  no  one  who  borrows  the  substance  of  a 
patented  invention  can  escape  the  consequences  of  infringement 
by  making  immaterial  variations.  From  this  point  of  view  the 
question  was  whether  the  infringing  apparatus  was  substantially 
the  same  as  the  apparatus  said  to  have  been  infringed."  To 
make  this  statement  of  the  law  exactly  applicable  to  the  present 
case  "  process  "  must  be  substituted  for  "  apparatus  "  and  "  uses  "  for 
"  borrows."  The  expression  "  borrows"  seemed  to  imply  an  inten- 
tional act.  In  thfe  present  case  he  was  satisfied  that  infringement, 
if  infringement  there  were,  was  not  deliberate  or  intentional.  In  order 
to  succeed  the  plaintiffs  must  establish  that  the  defendants'  process 
was  substantially  the  same  as  that  described  in  their  specification 
and  claim.  The  simplest  way  of  seeing  whether  this  was  so  or  not 
appeared  to  him  to  be  to  ascertain  first,  what  the  defendants' 
process  was,  and  then  what  the  plaintiffs'  process  was,  and  to  con- 
trast the  two.  The  defendants'  process  was  fully  and  accurately 
described  by  Dr.  Passmore.  The  only  point  upon  which  he  had 
not  been  able  to  find  any  evidence  was  as  to  the  exact  height  of 
the  iridium  furnace.  The  main  features  of  the  defendants' 
process  might  be  stated  thus :  The  material  they  used  was  com- 
posed of  tungsten  metal,  tungsten  oxide,  and  a  mixture  consisting 
of  amyl  acetate,  castor  oil,  camphor,  and  a  small  quantity  of  nitro- 
cellulose. 

The  first  step  in  dealing  with  the  material  after  mixing  was 
to  calender  it,  which  consisted  in  placing  it  under  rollers  moving 
in  opposite  directions.  At  this  stage  the  material  was  in  the  form 
of  a  hardish  paste,  containing  about  12  per  cent,  of  carbonaceous 
matter,  or  potential  carbon.  The  paste  was  next  forced  by 
hydraulic  pressure  of  several  tons  to  the  square  inch  through  a 
fine  orifice  in  a  diamond  die,  and  received  on  a  card  by  an  operator, 
who,  by  movements  of  the  card,  shaped  the  filaments  into  the 
required  form,  so  that  after  cutting,  they  were  in  hairpin  shape. 
In  this  form  they  were  hung  in  bundles  and  introduced  into  an 
oven,  and  dried  at  a  temperature  of  about  120°.  At  this  stage  of 
their  manufacture  the  filaments  oantained  about  2  per  cent,  of 
carbonaceous  matter. 

The  next  step  in  the  process  was  that  the  filaments,  in  bundles  of 
300  or  fOO,  were  hung  upon  a  kind  of  hook,  which  was  introduced 
into  the  bottom  of  an  iridium  tube  or  furnace,  about  1 J  to  2  in.  in 
diameter,  which  was  heated  at  the  upper  end  to  a  temperature  of 
9."iO°  C.  The  hook  on  which  the  filaments  hung  was  moved  by 
mechanical  means  up  the  furnace  at  the  rate  of  abont  1 J  to  2  in. 
per  minute,  and  after  about  li  to  10  minutes  fppnt  in  the  hot  zone 
was  moved  down  again.  The  whole  time  occupied  in  travelling  op 
and  down  was  about  30  minutes.  During  the  whole  time  that  the 
filaments  were  in  this  furnace  a  rapid  stream  of  dry  hydrogen  w.-u 
being  passed  down  the  furnace  from  the  top.  After  being 
allowed  to  cool,  the  filaments  were  removed  from  this  furnace, 
when  they  were  found  to  contain  about  0'2  per  oent.  of  carbon. 
The  next  step  in  the  process  was  the  evening,  which  consisted 
in  placing  the  filaments  in  an  oven  which  was  gradually  heated 
up  to  220"  0.,  and  in  which  the  filsincnts  were  allowed  to  remain 
for  an  hour  or  thereabouts.  After  bcirn  removoil  from  this  oven 
the  next  and  last  step  in  the  process  was  that  they  were  placed  in 
a  second  tube  or  furnace  into  whioh  hydrogen  was  introduced  as 
before,  and  which  was  heated  at  its  upper  <>nd  to  1  s.-,o"  C.  The 
filaments  were  moved  up  this  tube  by  hand  quite  rapidly,  the 
operation  taking  from  a  few  seconds  to  a  few  minutes,  dependiiifr 
upon  the  size  of  the  filaments. 

The  defendants'  second  process  was  in  all  roapeots  identical 
with  the  one  already  describeM',  except  that  the  first  furnace  was 
dispensed  with,  and  the  filaments  were  heat«d  to  9.Mi°  C.  in  a 
vacuum.  He  must  now  consider  the  plaintiffs'  sproiflcation  for 
the  purpose  of  ascertaining  what  the  process  there  dosorilwd  was 
and  what  the  invention  claimed  was.     That  was  h  question  of  con- 
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fltxuctior.  regard  being  had  to  the  state  of  knowledge  at  the  date 
of  the  application,  which  was  November,  1904.  The  process  as 
described  consisted  really  of  two  separate  treatments,  the  first 
comprising  the  composition  and  treatmt  ut  of  the  material  down 
to  its  carbonisation,  and  the  second  what  might  be  called 
the  decarbonising  and  the  unification  treatment.  It  was  the 
first  of  these  two  latter  which  was  claimed  to  be  the  real  in- 
yentiou  on  the  ground  put  forward  by  Dr.  Pasemore  at  Question  67, 
when  he  said  that  what  was  not  before  known  was  that  steam  and 
hydrogen  having  removed  the  carbon,  the  tungsten  filament  would 
be  left  intact.  Mr.  Colefax  adopted  this  view  of  what  the  real 
invention  was  in  his  address  to  this  Court.  He  had  no  doubt  what- 
ever that  what  the  framer  of  the  specification  intended  to  describe 
by  the  "usual  manner"  of  forming  filaments  was  not  the  mere 
mechanical  process  of  "  Equirting,"  but  the  tquirting  of  a  material 
with  pressure  to  force  it  through  the  appropriate  orifices.  He  came 
to  this  conclusion,  not  only  because  he  was  satisfied  on  the  evidence 
that  the  usual  process  in  the  year  1904  was  the  process  spoken  of 
as  the  soft-paste  process,  but  also  because  of  the  inclusion  of 
unification  as  a  necessary  part  of  the  process  and  of  denitration 
being  also  necessary  when  nitro-oellulose  was  used  as  part  of  the 
binding  medium. 

With  regard  to  the  first  part  of  what  he  had  called  the  second 
treatment,  it  was  not  disputed  that  the  process  described  included 
heating  the  filaments  by  passing  current  through  them,  and  intro- 
ducing them  into  a  previously  prepared  atmosphere  of  steam  and 
hydrogen.  So  far  as  the  process  claim  was  concerned  he  could  not 
read  the  second  claim  as  anything  different  from  the  first  claim. 

He  passed  now  to  consider  the  main  points  in  which  the 
defendants'  process  and  the  plaintiffs'  process  differed.  In  the  first 
place,  the  composition  and  the  condition  of  the  material  were 
different.  In  the  defendants'  process  it  was  hard,  requiring  tons 
of  pressure  per  inch  to  pass  it  through  a  diamond  orifice.  In  the 
plaintiffs'  it  was  soft,  and  could  be  tquirted  through  an  orifice 
made  of  glass.  In  the  second  place,  in  the  plaintiffs'  process  car- 
bonisation was  done  separately,  and  before  any  attempt  was. made 
to  decarbonise.  In  the  defendants'  the  carbonisation,  and  practi- 
cally the  whole  of  the  decarbonisation,  were  done  at  one  and  the 
same  time  in  the  first  furnace,  or  in  the  vacuum,  as  the  case  might 
be.  In  the  third  place,  the  heat  necessary  for  the  decarbonisation 
part  of  the  process  in  the  plaintiffs'  process  was  produced  by  passing 
an  electric  current  through  the  filaments.  In  the  defendants'  it 
was  applied  externally.  In  the  fourth  place,  the  defendants' 
filaments  were  not  exposed  to  a  previously-prepared  atmosphere  of 
steam  and  hydrogen.  These  were,  in  his  opinion,  the  important 
differences. 

A  great  deal  had  been  said  about  carbonisation  and  about  binding 
material.  It  was  said  for  the  defendants  that  in  their  process  they 
did  not  carbonise  at  all,  and  that  the  material  used  other  than 
tungsten  metal  was  not  used  as  a  binder,  but  as  a  lubricator.  He 
did  not  attach  much  importance  to  these  points.  It  was  quite  true 
that  they  did  emphasise  the  difference  between  the  mateiials  used 
in  the  two  processes,  but  carbonising  was  a  chemical  process,  and 
might  be  used  for  the  purpose  of  creating  a  quantity  of  pure 
carbon,  or  it  might  be  used  in  order  to  convert  a  small  quantity  of 
carbonaceous  matter  into  carbon  as  a  step  in  getting  rid  of  it 
altogether.  In  either  case  the  process  was  carbonising.  So  also 
with  regard  to  the  binding  material  employed.  One  man  might 
so  carry  out  his  process  as  to  require,  or  might  use,  though  he  did 
not  require,  a  considerable  quantity  of  binding  material.  Another 
man  might  require  and  use  very  little. 

la  the  present  case  he  considered  the  differences  between  the 
two  processes  on  these  two  points  as  differences  in  degree  rather 
than  in  kind,  and  that  the  material  used  by  the  defendants  did,  in 
the  very  early  stage  of  the  process  and  before  the  calendering,  act 
as  a  binder  :  and  be  could  not  find  anyevidence  upon  which  he 
could  accept  the  suggestion  that  the  02  per  cent,  of  carbon  found 
at  the  end  of  the  first  furnacing  was  not  a  residue  at  all,  but  was 
caused  by  the  absorption  by  the  metallic  tungsten  of  gases  given 
off  during  the  passage  of  the  filaments  up  the  furnace.  There 
remained,  however,  the  question  whether  the  defendants'  process 
as  a  whole,  and  having  regard  particularly  to  the  four  points 
indicated  above,  was  substantially  the  same  as  the  process  said  to 
have  been  infringed.  In  his  opinion  it  was  not. 
(To  be  concluded..) 


BRITISH     BUSINESS     AlETHODS      WHICH 
MUST    GO. 


By  JOHN  MiRKS. 


In  the  discussions  at  present  proceeding  on  the  best  methods 
of  securing  our  own  trade  from  future  Teutonic  invasions, 
much  time  and  energy  are  being  needlessly  wasted  by 
partisans  of  one  school  of  economic  opinion  stating  that  only 
their  particular  remedy  will  be  able  to  ensure  our  prosperity 
in  the  days  after  the  war,  and  by  the  opposite  school  of 
thought  contradicting  these  statements.  Neither  side  seem 
to  reflect  that  when  a  catastrophe  of  so  great  magni- 
tude overtakes    a  civilisation,  ideas  must  be   altered  to 


suit  the  altered  circumstances  ;  nor  do  many  of  the  dis- 
putants appear  to  go  far  beneath  the  surface  of  the  whole 
matter. 

Whether  Oovernment  assistance  is  desirable  or  necessary, 
or  whether  it  is  dangerous  and  obnoxious,  do  not  strike  the 
writer  as  being  the  important  questions.  What  is  of 
importance  is  to  ask  ourselves  whether  we  have  had  such 
methods  of  business  in  this  country  as  would  assist  our  trade, 
or  whether  our  methods  have  not  tended  to  retard  the 
development  of  the  home  product,  and  encourage  the 
development  of  the  alien  article.  In  as-king  this  question 
the  writer  would  again  point  out  that  he  refers  not  to  the 
governmental  assistance  or  the  lack  of  it,  but  to  the  actual 
methods  pursued  by  the  business  community  in  finding  and 
developing  new  ideas  and  markets.  Let  the  writer  give  one 
or  two  examples  to  illustrate  the  matter,  from  his  own 
personal  experience. 

About  12  months  before  the  war  an  intimate  friend 
brought  out  an  ingenious  mechanical  device  which,  had  it 
been  taken  up  by  our  own  manufacturers,  would  have 
resulted  in  a  substantial  trade  to  our  lighter  engineering 
firms.  The  nature  of  the  device  is  unimportant ;  what 
is  of  importance  is  the  respective  attitude  of  the  British 
and  German  business  men  towards  the  matter.  The  inventor 
patented  the  idea,  and  approached  different  British  firms,  in 
that  particular  line,  as  to  taking  up  the  manufacture  and 
sale  of  the  device.  It  is  of  interest  to  note  that  the  person  in 
question  is  a  smart  engineer. 

The  best  offer  he  could  get  from  a  British  firm  was  that 
he  must  face  the  initial  expenditure  on  tools  and  jigs,  that 
he  must  give  a  definite  order  for  at  least  12  gross  before  the 
firm  would  consent  to  manufacture  at  all ;  and,  finally,  that 
he  was  to  find  the  whole  of  the  selling  organisation.  As  a 
result  of  careful  inquiry  into  the  matter,  the  firm  in  question 
informed  him  that  the  materials  for  making  the  article 
would  cost,  say,  xd.  per  article.  The  expense  of  making  tte 
necessary  tools  and  jigs  was  alone  more  than  £180,  and  this 
was  to  be  put  down  by  the  patentee  before  any  move 
whatever  was  to  be  made. 

.  The  above  offer  made  it  imposdble  for  the  patentee  to 
consider  the  development  of  the  device  in  question,  and  for 
some  time  the  matter  was  in  abeyance.  The  only  alter- 
native the  inventor  had  was  to  approach  a  firancial  man, 
and  ask  him  to  take  up  and  float  the  matter.  Knowing  full 
well  that  all  he  would  get  out  of  such  proceedings  would  be 
a  little  cash,  a  great  deal  of  paper,  and  more  worry,  the 
inventor  declined  to  take  this  course. 

The  sequel  throws  a  strong  light  on  the  difference  between 
the  methods  of  our  enemies  and  our  own.  A  polite  request 
came  to  the  inventor  from  a  German  firm  for  an  interview 
at  his  convenience,  at  which  the  question  of  taking  up  his 
idea  might  be  discussed. 

There  are  two  points  to  note  about  this  stage  of  the 
business  :  (1)  The  fact  that  he  was  approached  by  the  alien 
firm  in  question,  and  had  not  to  go  round  begging,  cap  in 
hand,  as  when  he  interviewed  the  British  firms.  The  device 
had  been  noted  in  the  patent  records,  and  the  inventor 
approached.  The  second  point  worthy  of  notice  is  that  the 
inventor  was  so  thorough  a  Briton,  that  he  said  to  the  writer  : 
"  I  don't  know  whether  to  bother  with  them  ;  one  hardly 
knows  what  they  will  want,  or  whether  it  is  worth  while." 
Finally,  he  decided  that  no  harm  could  come  by  the  matter 
being  discussed,  and  the  firm's  offer  considered.  When  the 
offer  was  disclosed-  it  was  businesslike,  enterprising,  and 
generous. 

Briefly,  the  offer  was  as  follows  : — The  firm  in  question 
would  make  all  tools,  jigs,  and  templates  without  cost  of 
expense  to  the  inventor,  would  find  the  whole  of  the  neces- 
sary selling  organisation,  and  offered  a  substantial  royalty  on 
each  article  sold.  In  return  they  asked  for  the  sole  manu- 
facturing rights  for  the  world,  and  guaranteed  to  put  the 
finished  article  on  the  market  for  a  price  actually  S  per  cent, 
less  than  that  stated  by  the  British  firm  to  be  the  bare  cost 
of  the  necessary  materials.  Here,  then,  one  found  enter- 
prise, willingness  to  take  a  fair  share  of  risk,  courage,  and 
determination,  and  liberality  towards  the  actual  patentee. 

Against  such  enterprise  on  the  one  side  and  such  timidity 
and  insistence  on  immediate  profit  on  our  own  side,  no  help 
from  any  association  or  Government  is  going  to  prevail  for 
long.     If  Government  assistance  is  necessary,  let  us  have  it ; 
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but  do  not  overlook  the  fact  that  such  backward  and  unenter- 
prising methods  must  go  ;  otherwise,  a  few  years  will  find 
us  in  the  old  position  of  not  being  able  to  keep  our  place  in 
the  world's  markets. 

Note  also  the  different  methods  of  financing  the  article. 
On  the  German  side  there  was  no  flotation  of  a  preliminary 
company,  which  would  afterwards  be  floated  on  to  the  public 
at  an  inflated  price,  the  only  people  to  benefit  being  the 
company  promoters.  The  firm  in  question  were  ready  to 
start  straight  away  on  the  job  without  any  waste  of  time 
or  capital.  This  fact,  bears  out  the  statement  of  a  British 
business  man  acquainted  with  both  German  methods  and 
our  own,  that  whereas  every  British  company  carries  a 
large  proportion  of  water  in  its  capital,  this  undesirable 
asset  is  almost,  if  not  altogether,  absent  from  the  companies 
formed  in  Germany. 

Personally,  the  writer  has  been  let  down  by  British 
financial  people,  simply  because  he  would  not  consent  to  the 
over-capitalisation  of  certain  schemes  which  particular 
financial  men  wished  him  to  take  up  for  them.  The  matter 
is  easily  explained  ;  the  writer  had  made  a  reputation  in  a 
particular  electrical  development,  and  had  shown  that,  granted 
honest  and  careful  capital  expenditure,  a  certain  hitherto  un- 
payiog  industry  could  be  made  to  pay  a  fair  return  on  capital 
invested,  and  give  satisfaction  to  its  customers. 

The  financial  people  in  question  asked  for  a  comprehensive 
scheme  to  Ije  drawn  up,  asked  the  writer  if  for  a  certain 
salary  he  would  attach  himself  to  the  enterprise,  and  went 
even  so  far  as  to  get  ready  a  guarantee  fund  for  this  stated 
salary  for  a  period  of  three  years.  Meanwhile,  the  writer 
let  two  very  good  opportunities  of  improving  his  position 
pass,  and  devoted  time  to  the  scheme  in  question. 

The  first  prospective  customers  approached  were  anxious 
to  take  up  the  matter  and  go  on  with  the  scheme,  and  when 
the  cost  of  equipment  came  into  consideration,  stated  that 
they  could  themselves  find  the  whole  of  the  necessary  funds. 
It  was  here  that  the  rift  in  the  lute  started.  The  financial 
people  would  not  hear  of  this  idea,  but  proposed  to  find  the 
development  money  themselves  and  charge  the  prospective 
clients  a  matter  of  16  per  cent,  for  finding  money  which 
could  be  found  locally  without  any  trouble.  In  vain  did 
the  writer  point  out  that  he  had  publicly  stated  that  it  was 
this  policy  which  bad  ruined  similar  schemes  in  times  past, 
and  that  he  could  be  no  party  to  what  was  barefaced 
robbery  ;  of  no  avail  was  it  to  point  out  that  there  was  a 
clear  11  per  cent,  legitimate  trading  profit  to  be  obtained 
from  each  client,  and  that  this  profit  would  be  realised  in 
about  eight  months.  Neither  was  it  of  avail  to  demonstrate 
that  the  clients  in  question  would  find  it  profitable  to  con- 
tinue the  purchase  of  stores  and  renewals  through  the  con- 
struction organisation.  The  sole  reply  was  : — "  Well,  if  you 
cannot  see  your  way  to  agree  with  us  the  matter  must  drop  : 
we  can  make  more  profit  in  a  day  or  two  on  the  Stock 
Exchange,  and  with  far  less  trouble,  than  by  the  methods 
you  propose." 

Let  it  be  noted  that  the  people  concerned  are  not  in  any 
way  of  the  financial  type  known  as  sharks  ;  they  are  looked 
upon  as  careful  and  prudent  men,  and  at  least  two  of  the 
partners  would  hold  up  their  hands  in  horror  at  the  thought 
of  anyone  connected  with  them  betting,  and  have  even  been 
known  to  question  the  propriety  of  mixed  bathing. 

The  result  has  been  that  this  particular  development  has 
been  left  on  the  shelf ;  the  people  who  were  ready  and 
anxious  to  take  the  matter  up  have  had  to  be  disappwinted, 
and  the  IJritish  electrical  industry  suffered  in  consequence. 

In  conclusion,  let  the  writer  quote  two  instances  of  the  far- 
seeing  manner  in  whiih  our  [jrescnt  enemies  have  approaihed 
any  business  problem  in  whitli  they  have  been  interested. 

Last  month  the  writer  was  chatting  with  an  influential 
man  in  the  textile  industry.  Matters  which  are  now  under 
discussion  came  up,  and  the  writer  was  given  the  following, 
amongst  other  instances,  of  the  shrewdness  of  the  Teuton. 
.\  certain  fabrif  used  for  shirt-making  was  only  obtainable 
from  (Jerniany  ;  this  fabric  was  used  for  the  most  expensive 
type  of  shirt,  and  was  of  a  quality  not  usually  made  in 
(Icrniany.  in  fact,  it  wag  known  that  the  liritish  textile 
industry  lould  Ijeat  anything  in  tlie  world  in  this  particular 
line.  Yet  the  problem  was  present  as  to  why  it  could  not 
be  obtained  from  a  liritish  firm. 

The  gentleman  in  question  being  a  large  buyer,  came  to 


an  agreement  with  two  other  gentlemen  to  bottom  the 
matter.  To  come  to  the  point,  it  was  found  that  this  fabric 
iraft  made  in  England,  and  by  an  English  textile  mill. 
The  proprietors  of  the  mill  had  been  approached  by  a 
German  firm  with  the  following  proposition  : — "  Your 
goods  are  the  pick  of  your  particular  market ;  they  are 
wanted  the  world  over,  and  we  are  prepared  to  keep  your 
mill  running  day  and  night,  and  to  find  all  the  markets 
for  you,  providing  that  you  dispense  with  your  own  selling 
organisation  and  supply  the  world  through  us  only." 

Here,  again,  pluck  and  enterprise  saw  the  opportunity, 
and  grasped  the  same  ;  for  a  considerable  period  the  whole 
of  the  output  of  this  particular  mill  was  sold  only  through 
Teutonic  hands. 

It  is  useless  to  grumble,  and  try  to  throw  scorn  on  such 
methods  ;  they  are  the  methods  of  the  bold  and  enterprising 
man,  and,  of  whatever  nationality,  such  a  man  will  always 
reap  and  deserve  his  reward. 

The  above  agreement  was,  of  course,  determined  by  the 
war,  and  its  operation  occurred  before  the  war  ;  now,  when 
a  good  deal  of  damage  must  have  been  done,  precautions 
have  been  taken  to  see  that  it  shall  not  occur  again. 

The  second  instance  concerns  the  conduct  of  one  of  our 
great  banks  towards  a  small,  though  sound,  engineering 
business.  The  firm  in  question  were  manufacturing  a  good 
class  small  machine  tool,  largely  to  the  order  of  a  liOndon 
firm  who  found  the  selling  organisation.  This  London  firm 
contained  a  partner  of  Teutonic  origin.  The  head  of  the 
small  engineering  firm  was  a  clever  designer  and  inventor, 
and  for  that  reason  was  left  to  himself  a  good  deal  by  the 
London  firm. 

The  writer  knew  the  manufacturing  firm  and  its  leading 
men  intimately,  and,  from  their  own  statements,  learnt  that, 
as  they  were  often  requiring  money  for  additional  plant  or 
extensions,  they  had  to  ask  the  bank  for  accommodation 
occasionally.  They  had  never  been  long  in  lifting  their 
overdrafts,  the  bank  people  knew  for  whom  they  worked,  and 
knew  well  enough  that  there  was  good  security.  Yet,  in 
spite  of  these  facts,  they  constantly  bothered  the  head  of  the 
manufacturing  firm  as  long  as  ever  they  had  even  a  small 
overdraft. 

This  naturally  worried  the  head  of  the  firm,  and  on  two 
or  three  occasions  he  asked  for  and  obtained  a  three  months' 
bill  from  the  London  house,  and  so  satisfied  the  bank 
people.  This,  of  course,  was  not  a  profitable  proceeding, 
and  in  the  course  of  conversation  with  the  Teutonic  partner 
of  the  London  house  on  the  occasion  of  a  visit,  the  head  of 
the  manufacturing  firm  mentioned  that  it  was  by  no  means 
easy  to  rontemplate  certain  extensions  on  account  of  the 
attitude  of  the  bank  concerning  accommodation. 

This  conversation  was  the  last  held  on  the  matter,  and 
there  was  no  more  badgering  from  that  particular  bank. 
The  Teutonic  partner  of  the  London  house  asked  to  be 
allowed  to  put  money  behind  the  manufacturing  firm,  and 
took  the  financial  state  of  affairs  under  his  own  direction. 
This,  amongst  other  matters,  included  the  closing  of  the 
account  with  that  particular  bank,  and  the  transference  of 
the  business  to  a  rival. 

The  first  bank  squealed  about  the  matter,  and  were  ready 
to  be  most  accommodating,  but  to  no  avail ;  they  lost  the 
business,  and  yet  they  knew  all  along  for  whom  the  manu- 
facturing firm  were  working.  They  knew  perfectly  well  that 
the  money  was  safe  enough,  but  they  preferred  to  badger 
and  worry  the  works  manager  for  the  sake  of  screwing  more 
money  out  of  him  in  bank  charges.  Had  this  works  been 
in  (ierniany,  the  banks  there  would  have  nursed  the  busi- 
ness and  helped  to  put  it  on  its  feet  ;  any  of  our  banks 
would  have  done  the  same  as  the  first  bank,  viz.,  their 
Ijcst  to  throttle  the  business  with  overcharges  and  worry. 

These  few  notes  have  not  been  put  together  in  order  to 
flatter  the  Teutonic  business  man,  but  for  the  purpose  of 
showing  tliat  if  we  do  not  use  their  enterprising  methods,  and 
drop  our  usiiiil  timidity  and  greediness,  we  shall  find  that 
after  the  war  the  German  will  soon  regain  his  old  place. 

Our  business  men  are  mostly  to  blame  for  the  above  state 
of  BfTairs  ;  and  it  appeals  to  the  writer  only  common  sense  to 
state  that  no  Governnientid  assistance  of  whatever  nature 
can  save  the  situation  for  any  nation  which  leaves  ent^'rprise 
and  foresight  on  one  side  to  the  extent  that  our  Mritish 
firms  have  done. 
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NEW     ELECTRICAL     DEVICES,    FITTINGS, 
AND     PLANT, 


The  "Pointolite"  Lamp. 

Incur  iBsue  of  the  10th  inst.  we  published  full  particulars' of 
the  new  type  of  lamp  that  has  been  developed  by  the  Edison  and 
Swan  United  Elkctric  Light  Co.,  Ltd.,  of  Ponder'a  End, 
Middlesex  ;  the  company  has  now  placed  on  the  market  the  first  of 
the  new  lamps,  under  the  apt  title  of  the  "  Pointolite  "  lamp.    The 


J    L 


Fig.  1. — Royal  Ediswan  "Pointolite"  Lamp. 

new-comer  is  of  100  candle-power,  and  in  the  first  instance  is  put 
forward  for  use  in  optical  projection  lanterns,  an  application  for 
which  it  is  particularly  well  suited,  as  the  light  emanates  from  a 
small  ball  of  tungsten,  shown  almost  full  size  in  fi».  1.  The 
ionising  filament  is  seen  under  the  ball,  and  the  latter,  as 
previously  explained,  when  the  arc  is  struck  is  immediately  moved 
by  an  automatic  bimetallic  support  to  a  different  position,  slightly 


to  both  the  lens  and  the  reflector  to  be  eflfeoted,  giving  a  perfectly 
uniform  disk  of  light  on  the  screen,  while  the  light  is  almost 
indistinguishable  from  daylight  in  colour.  At  presant  the  lamp 
can  be  used  only  on  n  c.  cirouitH,  and  a  resistance  box  is  provided, 
as  shown  in  fig.  ;!,  with  plug  cjnnections  which  enable  the  outfit 
to  be  used  on  any  voltage  from  100  to  260  volts.  The  supply  is 
obtained  from  an  ordinary  lampholder  ;  the  push-switch  shown  is 
pressed  for  a  sejonil  or  two,  energising  the  ionising  filament,  and  is 
then  released,  when  the  arc  strikes  between  the  ball  and  the 
filament.  If  the  polarity  is  wrong  the  aro  does  not  strike  readily, 
but  this  ii  easily  remedied  by  reversing  the  position  of  the  adapter 
in  the  lampholder.  There  are,  of  course,  many  other  uses  to  which 
the  lamp  can  be  put  besides  thit  indicated  above. 

Jackson  Heating  Apparatus. 

The  Jackson  Electric  Stove  Co.,  Ltd.,  of  3.s,  Blandford 
Street,  W.,  have  recently  issued  an  interesting  and  instructive  little 
16-page  booklet  on  the  subject  of  electric  fires,  and  more  especially 


Typical  Jackson  Electric  Fibe. 


the  Jackson  fire.  It  is  intended  more  especially  for  the  electrical 
retailer,  and  sets  out  in  simple  language  the  why  and  wherefor 
of  the   constructional   features  which   should  be   found   in  the 


adapter  ;  c,  resistance  box  ;  r>,  resistance  plug  ;  e,  push  switch  ;  r,  supply  plug  ;  o,  wiring  ;  h,  ionising  filament ; 

Fifj.  2. — ■•  Pointolite  "  Lamp,  Replkctok  and  Re.sistance  Box  beady  for  use. 


lengthening  the  arc  and  avoiding  the  ageing  of  the  portion  of 
filament  opposite  the  ball  when  cold.  The  extreme  concentration 
of  the  source  of  light,  practically  all  of  which  emanates  from  the 
ball,  enables  the  most  accurate  focusing  of  the  lamp  with  regari 


modern  electrical  fire,  concluding  with  a  description  of  the  especial 
features  of  the  Jackson  construction. 

As  some  of  our  readers  are,  no  doubt,  aware,  the  electric  fire  has 
made  a  great  advance  during  the  last  year  or  two,  the  tendency 
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being  to  simplify  conetruotion  details  and  produce  a  desiern  tvhich 
is  easily  accessible  for  replacements  and  repairs,  and  at  the  same 
time  sufficiently  robust  to  withstand  fairly  hard  usage.  The 
Jackson  fire  is  <juite  representative  of  this  class. 

It  consists  essentially  of  an  inner  standard  type  of  cast-iron 
frame  carrying-  the  heating  bars  or  elements,  together  with  all  the 
wiring  and  switches,  &c  ,  forming  a  complete  unit,  which  is  en- 
closed, but  easily  removable  as  a  whole  from  the  carcass  of  the 
stove,  which  may  be  ornamental  or  plain  to  taste. 

The  heating  elements  consist  of  fireclay  bars,  wound  with  flat 
niohrome  wire ;  the  front  of  the  bar  is  concave,  and  the  wire 
standing  clear  immediately  attains  full  heat,  while  partly  owing  to 
the  small  cubical  contents  of  the  Jackson  bar  and  its  being 
surrounded  with  wire,  the  whole  bar  soon  attains  red  heat.  These 
bars  are  carried  in  metal  clips  on  the  frame  previously'mentioned, 
being  free  to  expand  and  easily  removable  ;  the  heating  wire  con- 
nections are  quite  separate,  being  carried  to  terminals  on  the 
frame.  All  the  connections  are  of  pure  nickel  wire  with  asbestos 
insulation,  whili  the  switches  are  Diamond  H  pattern,  on  all 
but  the  smallest  size. 

The  heating  elements  have  a  standard  500-watt  loading,  are 
inexpensive  to  replace  and  guaranteed  for  two  yesrp,  and  the  fires 
are  listed  in  sizes  from  2  K\v.  to  4  KW.,  although  other  sizes  can  be 
supplied.  The  fronts  are  of  cast-iron,  finished  in  black,  coloured 
vitreous  enamel,  and,  in  certain  designs,  armour  bright ;  from  two 
to  four  yards  of  flexible  is  supplied  with  each  fire. 

It  may  be  mentioned  that  the  Jackson  fires  are  enclosed,  except 
in  front  of  the  bars,  expressly  with  a  view  to  preventing  air 
currents  from  passing  over  the  hot  bars,  and  thus  lessening  the 
burning  of  dust  particles  in  the  air,  which  in  certain  circumstances 
is  said  to  cause  stuffiness  and  throat  irritation. 

The  Jackson  Electric  Stove  Co.  specialises  in  electric  cooking 
apparatus,  and  has  supplied  many  large  installations  for  public  and 
private  buildings.  Various  designs  of  cookers,  grills,  fryers,  hot 
plates,  urns,  boilers.  &c.,  are  made. 

It  may  be  of  interest  to  note  that  in  their  latest  domestic  cooking 
stoves  the  oven  space  can  be  divided  into  an  upper  and  lower  com- 


CORRESPONDENCE. 


Letters  received  by  vs  after  5  p.m.  ON  Tuesday  cannot  apyear  until 
tltf.  fullowitu)  week.    Correspondents  should  forward  t/teir  communi- 
cations at  the  earliest  possible  momeid.     No  letter  can  be  published 
,  unless  we  have  the  writer's  narne  and  address  m  our  possession. 


The  Institution  and  Alien  Enemy  Members. 

I  did  not  intend  to  write  you  again  for  the  present  in  con- 
nection with  this  matter,  but,  having  seen  the  appreciation 
oi  the  movement  by  one  of  our  associate  members  who  i-j 
fighting  on  behalf  of  ns  iu  France,  1  think  it  only  right  th.it 
lie  should  lealise  through  the  Press  that  the  pro-alien  infiu- 
eace  which  exists  is  so  great  that  I  am  afraid  practically 
nothing  could  arise  from  any  further  agitation. 

It  is  evident  that  the  intiuence  has  been  so  great,  both  in 
the  Council  and  outside,  that  there  will  be  nothing  to  do  now 
but  to  wait  until  such  of  those  members  as  are  fighting  (if 
^p.iivd)  retiu-n,  when  it  is  hoped  that  the  Institution  will 
lint  then  be  able  t<i  turn  a  deaf  ear  to  men  who  have  offered 
(heir  life's  blood  whilst  members  of  alien  enemy  origin  con- 
tinued to  enjoy  the  privileges  of  membership. 

I  think  it  is  a  great  reflection  ujxin  Englishmen  that  they 
siiould  be  so  lacking  in  force  of  will  and  individuality  as  to 
allow  such  influences  to  outweigh  what  can  only  be  one's 
duty  at  a  crisis  like  this,  and  that  is  to  reali.se  that  all  men, 
not  British  born  and  of  British  parents,  should,  unless  born 
of  our  Allies  or  friends,  be  excluded  from  all  societies,  associa- 
tions or  homes  where  Englishmen  exist. 

Station   Eni^ineer. 

December  -lOth,  1915. 


Since  there  is  no  hope  that  the  Council  of  the  I.E.E.  will 
make  any  move  to  exclude  members  of  alien  enemy  origin, 
and  the  reception  accorded  to  petitions  to  the  Council  on  thi.s 


Fios.  4  AND  5.— Fbokt  and  Reab  OF  Jackson  Standahd  Heater  Unit. 


Fio.  C— Large  Jackson  Cooking  Ovbn, 
SUPPLIED  TO  Pahk  Pbewett  Asylum. 


partment  by  a  (heat)  insulating  oven  plate,  so  that  only  one  half 
the  oven  can  be  used  (and  heated)  for  cooking  if  desired,  with  a 
oorresponding  saving  in  cost  of  electricity.  The  heating  elements 
are  fixed  to  a  detachable  frame,  one  on  each  side  of  the  oven  space, 
each  frame  carrying  an  upper  and  lower  group  of  heaters  :  three- 
heat  regulation  is  provi.ied  to  both  upper  and  lower  groups.  Above 
the  oven  is  a  hob  with  boiling  rings  and  a  grill,  and  various  acoes- 
Hories  are  supplied. 

The  loadings  are  :  For  the  oven,  2.000  watts  ;  grill,  l,:!0o  watts  ; 
8-in.  hotplates,  1,250  watts  ;  fi-in.  hot  plates,  s.'.O  watts  ;  and  with 
the  exception  of  the  grill,  three-heat  control  is  provided.  The 
electrical  connections  from  the  stove  are  carried  in  a  lloriblc  metal 
tube  fitted  with  enrthing  Hinges,  to  a  separate  control  board,  of 
which  Hoveral  patterns  iire  made,  the  simplest  consisting  of 
Diamond  H  switchoB  with  A^A  funes  and  one  indicating  lamp, 
while  separate  indicating  lamps  and  a  D.P.  main  switch  can  be 
provided. 

It  may  be  of  interest  to  record  that  the  firm  are  fitting  up  the 
Park  Prewett  Asylum,  in  Hampshire,  which  is  being  adapted  for 
hospital  purposes,  with  electric  cooking,  and  installing  two  very 
large  ovens  there,  each  of  them  measuring  5  ft,  (I  in.  high  ■-  ,S  ft. 
<i  in.  X  2  ft.  10  in.,  and  being  capable  of  taking  some  HUU  lb.  of 
meat. 


■.oliiiliKloii  (;iiiss  Works.— Owing  to  the  continued 
increase  in  the  demand  for  Osram  lamps,  it  hbg  been  ncco'sary 
very  oonaidernbly  to  extend  the  Leminglon  G1«b  Works,  at 
Lemington-on-Tyne.  Further  cxtensiong  arc  still  actively  in 
progress.    The  Osram  and  Ucbertnon  lamp  bolbs  arc  made  there. 


subject  is  not  encouraging,  to  put  it  miklly.  it  is  time  to  call 
a  special  nieetiug  of  the  I.E.E.  to  consider  this  matter. 

TJic  Secretary  is  bound  by  the  rules  In  call  a  six'cial  nu\>t- 
ing  if  ten  members  sign  a  reiiuest  for  it,  but  to  make  the 
meeting  effective  it  would  be  bett.er  if  the  .Hvietaries  of  the 
various  electrical  enginwring  siH'ieties  which  have  been  dis- 
cus.sing  this  matter  at  their  recent  nuttings  would  get  into 
touch  with  each  other,  and  make  whatever  action  they  intend 
to  take  a  joint  affair. 

.\  very  large  judportion  of  the  members  of  sociotii\s  euc.h  aa 
llie  i.M.E.A..  the  B.E.A.M.A..  the  Electrical  Coutractors' 
\ss(K;iation,  the  Institution  of  I'ost  Otluv  Eiiginivrs,  the 
.Municipal  Trnuiways  Association,  the  AsstK-iatiou  of  Muni- 
cipal Electrical  Engineers  of  r.reiit<M-  lAindon,  etc.,  et<'.,  are 
al.so  members  of  the  I.E.E..  and  it  should  be  a  simple  nuitt^r 
for  the  se<'retary  of  one  of  theso  societies  to  invite  the  co- 
operation of  the  others.  Never  again,  probalily.  will  they 
find  a  subject  on  wliicli  they  can  all  agree  ho  wliolchenrtcdly. 
and  never  again  will  they  have  such  au  opportunity  of  telliiia 
the  C'ouneil  of  tb<>  I.E.E.  what  all  branelies  of  the  elecfricnl 
itiduslry  think  of  their  i)oliey  of  DttliT  and  no  notiiino. 
Another  Station  I;nf{ineer. 

I  The  l.lC.i'',.  ./iiiirim/  for  DecemlM'r  I. "dli  states  that  repie»«>nta- 
tions  have  been  made  to  llie  <  Vmneil  by  certain  mcnibi'rs  t<i  tlie 
effiK't  that  members  of  enemy  origin  or  nationality  shmiKI  be 
<'xclu(led  from  meniberHhiii  of  the  Institution,  and  replie.s 
have  boon  sont  intimating  that  the  Council  is  legally  aJvised 
tiial  the  only  power  of  <'\pulNion  which  the  InKtidition  or  if*; 
Ci.uncil  iipiH-arK  to  have  ale  those  contained  in  Article  11  of 
the  Article*  (>f  Ansociution. 
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Article  41  reads  as  follows  :--"lu  <aso  the  exijulsiou  of 
any  person  shall  be  considcre<l  oxpudiout  by  ten  or  more 
Corporal-e  Members,  and  they  think  lit  to  draw  up  and  sign 
a,  proposal  lor  such  expulsion,  stating  the  grounds  for  expul- 
sion, the  same  being  delivcvtxl  to  the  Soa-ctary,  shall  be  by 
him  laid  before  the  Council  for  consideration.  The  Council 
shall  in  every  such  case  investigate  and  take  the  matter  iuto 
consideration,  and  if  in  the  <ipinion  of  the  Council  it  is 
expedient  to  appoint  a  Comniittce  of  the  Council  to  make, 
or  assist  in  maliing,  the  investigation,  they  shall  appoint  .1 
Committee  accordingly,  and  shall  cause  such  C-ommittec  to 
report  to  the  Council,  and  Uie  Council  may  adopt  or  reject 
such  report,  wholly  or  in  part,  and  Hik  Council  shall  give 
•such  person  an  opportunity  <->(  attending  before  the  fiouucil. 
or  any  such  Committee,  to  defend  himi^elf  and  meet  any  of 
the  accusations  made  against  him,  and  if  the  Council  do  not 
find  reason  to  concur  in  the  proposal,  no  entry  thereof  shall 
be  made  in  the  minutes,  nor  shall  any  public  discussion  there- 
on take  place;  but,  if  the  Council  do  find  good  reason  for 
the  proposed  expulsion,  they  shall  direct  the  Secretary  to 
address  a  letter,  according  tothe  Form  B  in  the  Schetlule,  to 
the  person  proposed  to  be  expelled,  advising  him  to  withdraw 
from  the  Institution.  If  that  advice  be  followed,  no  entry  on 
the  minutes,  nor  any  public  discussion  on  the  subject,  shall 
t:ike  place;  but  if  that  advice  be  not  followed,  the  Council 
ill  call  a  Special  General  Meeting  of  Corporate  Members 
1  Associates  for  the  pm'pose  of  deciding  on  the  question 
.  xpulsion ;  and  if  a  majority  of  the  iiersous  present  at  such 
ISpecial  General  Meeting,  provided  the  niunber  so  present  be 
not  less  than  twenty,  vote  that  such  person  be  expelled,  the 
Chairman  of  that  meeting  shall  declare  the  same  accordingly, 
and  the  Secretary  shall  communicate  the  same  to  the  person 
according  to  Form  C  in  the  Schedule.    ..." 

Article  79  provides  that: — "A  Special  General  Meeting  of 
Corporate  Members  and  Associates  may  be  caUed  at  any  time 
by  the  Council  for  any  specific  pm'pose  relating  to  the  direc- 
tion and  management  of  the  afPairs  of  the  Institution,  except 
;..'ring  or   adding  to   the  .Articles  of   Association,    and    the 
mcil  shall  at  all  times  call  such  a  meeting  on  a  requisition, 
Ai-itingT  of  ten  Corporate  Members  or  Associates,  specify- 
j  the  general  nature  of  the  businees  to  be  transacted." 
1  ho  number  of  members  whose  names  and  addresses  sug- 
r  that  they  are  of  enemy  nationahty,  on  a  rough  estimate, 
.[  [icars  to  be  of  the  order  of  100.— Eds.  Elec.  Eev.] 


given  undertaking  suspected  i>[  enemy  association  might  ba 
stopped  from  carrying  on  business." 

I^et  us  hope  that  this  independent  Bill  will  be  passed 
quickly,  and  then,  so  far  as  certain  enemy  undertakings  are 
concerned,  w«  may  raise  our  glasses,  and  say  with  Omar 
Khayyam  : — 

"  Another  and   another  glass  to  drown 
Tlio  memory  of  this  impertinence." 

laquisitioa. 
December  I8th,  1915. 


The  A.E.G.  Meeting. 

\s  you  were  kind  enough  to  allow  me  to  open  this  corres- 
l.Mndence  in  your  issue  of  September  17th,  I  have  no  doubt 
ili:it  you  will,  with  your  usual  courtesy,  permit  me  to  wind 

'■'  "P- 

My  original  object  was  to  direct  attention  to  the  continued 

i-tence  of  the  Electrical  Co.,  Ltd.,  and  to  find  out  why,  and 
whom,  it  was  supported. 

I  need  hardly  say  that  in  one  re.spect  I  have  been  dis- 
.i|.li"iiited.  Whilst  It  does  not  follow  that  all  those  conti-ac- 
;    rs    who   did   not   disclaim   dealing  with  this   company   are 

.patriotic,   it  does  follow  that  those  who  did   have  shown 

ililic  spirit.  That  the  number  is  so  few  was,  alas,  only  to 
expected. 

I  have  to  thank  "  .Anti-Humbug  "  for  his  energetic  letters, 
and  the  way  he  laid  about  him  was  evidently  not  to  the  taste 
'if  Mr.  Marryat,  whose  contributions  T\'ere  like  the  inky 
rl.iud.s  which  the  cuttle-fish  ejects  when  he  wishes  to  obfus- 
I  :itc  the  issue. 

Unfortunately,  "Anti-Humbug"  was  le'd  away  _  by  his 
momentum  into  such  a  vigorous  chase  of  the  electrical  con- 
tractor.? that,  like  Montmorency  in  Three  Men  in  a  Boat,  he 
-uddenly  found  that  he  had  "  overcharged  "   the  cat  in  the 

i:i]ie  of  Mr.  Leonard  G.  Tate,  who,  licking  his  paws,  looked 

I  suddenly  and  remarked,  "It  is  a  fine  day;  is  there  any- 
iiig  I  can  do  for  you?  "    "Whereupon,  Montiuorency  and  the 

it   found   that  they  were  old  friends,   and  had   known  one 

: ther  since  the  days,  long  ago,   w'hen   they  had,  as  puppy 

Mid  kitten,  received  many  of  the  tit-bits  in  the  larder.     So 

II  y  licked  each  other's  backs  and  agreed  that  their  aims 
re  identical,  and  that  all  the  cat's  friends  were  sleek  and 
nest,  whilst,  as  for  the  other  mangy  animals  and  the  Elec- 

n  leal  Co.,  Ltd. — well,  we  should  see  what  we  should  see. 

However,  I  do  not  think  the  con-espondence  has  been  in 
vnin,   and  I  find  that  I  merely  anticipated  Mr.   Ian  Colvin, 

lio.se  article  in  the  December  number  of  the  National 
riew  should  be  read  by  eveiyone — just  with  a  very  little 

lin  of  salt.     And,  at  l.i.st,  the  Government  appears  to  be 

giving  the  matter  their  earnest  consideration."  In  Thurs- 
ihiy's  debate  in  the  House  of  Commons,  the  Home  Secretary 
i<;iid  (I  quote  the  Times)  :  — 

"  Let  them  in  the  shortest  possible  time,  by  an  indepen- 
dent Bill,  amend  the  law  which  at  pnesent  empowered  the 
Board  of  Tiade  to  secure  the  appointment  of  a  controller  or 
'  1  appoint  in.spectors  in  order  that  a  suspected  business  might 
carried  on  under  supervision.  Let  them  add  new  powers 
that  the  Board  of  Trade  might,  by  some  proper  person  and 
11  a  proper  case,  where  the  national  interest  required  it, 
instead  of  authorising  the  business  to  go  on,  make  provision 
for  the  busine.ss  to  stop.  (Cheers.)  He  was  not  now  using 
technical  lansruage,  but  the  sub-stance  of  the  thing  was  that 
we  should  add  to  our  existing  powers  the  power,  where  the 
national    interest   required    it,   of   securing    by   order  that  a, 


The  exposiiie  of  the  above  company  In  the  eurreut  issua 
1)1  the  Satioiial.  Heeiew  should  l)e  of  great  assistance  to 
patriotic  traders  who  ai'e  trying  to  Ijieak  the  hold  of  tho 
German  octopus  on  British  trade. 

I  recently  had  to  equip  a  medical  set  with  new  dry  cells— 
the  case  was  urgent,  as  a  wounded  officer's  nervous  system 
was  giving  anxiety  to  the  visiting  surgeon— and  the  set  in 
use,  a  very  elaborate  one,  required  '25  cells,  and  only  one 
maker  on  the  market  supplied  the  size  cells  to  suit.  That 
firm  is  of  German  origin.  I  was  not  in  a  position  to  wait 
for  a  British  firm  to  make  up  the  cells.  Other  instances  occur 
where  the  articles  are  undoubtedly  German,  but  no  British 
substitute  is  in  the  market,  or  else  has  not  been  so  well 
advertised  as  German  goods.  C^ertain  firms  are  mentioned 
in  Mr.  Colvin's  list  who  are  carrying  out  large  Government 
contracts  now.  No  sensible  Britisher  believes  in  the  bona- 
fides  of  these  firms,  although  our  weak  laws  allow  them 
every  protection.  What  is  done  with  the  money  paid  into 
their  banking  accounts'?  Even  if  no  money  goes  direct  to 
Germany,  the  account  must  be  a  considerable  asset  to  the 
Gennan  shareholders  and  of  assistance  to  the  enemy  against 
ourselves. 

Union   Jack. 

To  Investigate  the  Russian   Market. 

Eussia  is  extending  to  us  an  invitation  to  secure  the  forty 
million  pounds  sterling  imports  which  Germany  has  been 
hitherto  supplying  her.  The  invitation  is  persistent  and 
insistent,  and  it  is  urged  that  we  take  steps  at  once  to  in- 
vestigate the  opportunities  and  condition.?,  so  that  we  may 
be  prepared  to  meet  her  requirements  immediately  peace  is 
declared, 

A  thoroughly  exhaustive  investigation -of  the  possibilities  in 
different  lines  of  business,  the  existing  productions  that  can 
be  sold  in  Eussia,  and  the  new  lines  that  can  be  profitably 
made  and  sold,  is  necessary  to  a  practical  solution  of  the 
problem.  Such  an  investigation  must  be  made  on  the  spot, 
and  will  necessarily  occupy  considerable  time. 

To  secure  this  information,  and  to  give  practical  assistance 
to  manufacturers  wishing  to  enter  the  Eussian  markets,  or  to 
develop  existing  connections,  a  commissioner  will  probably 
go  to  Eussia  in  the  early  spring.  He  will  make  special 
reports  to  manufacturers  interested  in  the  enterprise,  and 
put  them  in  communication  with  reliable  buyers  in  Eussia, 
and  fuUy  report  on  the  conditions  and  opportunities  existing. 
Official  support  of  a  valuable  character  has  already  been 
promised. 

The  writer  will  be  pleased  to  give  fiu-ther  particulars  to 
any  manufacturer  interested. 

Wm.  Hy.  Beable, 
Vice-Chairman,   Sales  Managers'  Association. 

Aldwych  (Jlub,  London,  W.O.. 

December  16th,  191-5. 


Electrolytic   Copper. 

I  read  with  much  interest  the  abstracts  in  your  issues  of 
November  19th  and  26th  of  Mr.  Welbom-n's  address  to  the 
Manchester  electrical  engineers,  and  as  my  name  is  men- 
tioned in  connection  with  some  of  the  experiments  quoted, 
perhaps  I  may,  without  presumption,  offer  a  few  remarks  on 
the  subject,  more  especially  as  the  author  refers  your  readers 
to  Mr.  Pye's  paper  published  in  the  hufitute  of  Metals 
Journal,  No.  2,  1811,  vol.  VI,  which  1  ventured  to  criticise 
in  a  contribution  printed  in  the  same  number  of  the  Journal. 

I  was  pleased  to  see  that  Mr.  Welbourn  confirms  the  figures 
I  gave  in  contradiction  of  the  surface  hardening  myth,  which 
was  also  disputed  on  theoreticjd  grounds  by  Mr,  P.  Johnson, 
and  I  should  think  that  this  might  now  be  taken  as  finally 
disposed  of. 

With  regard  to  the  permanent  efftx;t  of  heating  w-ire,  one 
may  remember  that  the  drawing  process  itself  causes  a  con- 
siderable rise  in  temperature,  probably  to  250  deg.  P.  or 
more,  and  one  would  naturally  suppose  that  subsequent 
heating,  if  not  to  a  higher  temperature,  would  have  no 
further  effect.  A  few  more  experiments  would  be  intere.sting 
(if  anyone  could  find  time  to  make  them)  on  alternate  heat- 
ing and  cooling  fpr  long  periods  under  tensile  stress. 

The  author,  very  riglatly  in  my  opinion,  attaches  great 
importance  to  elasticity  in  hard-drawn  copper  wire,  t^ojjjgli 
I  think  he  places  the  elastic  limit  unnecessarily  low.  Tbe 
breaking  strength  per  .te  is  of  no  practical  interest  to  anyone, 
but  the  desideratum,  of  course,  is  the  highest  strength  within 
the  plastic  limit,  which  is  obtainable  wnthout  brittfeness  and 
without  undue  coet  in  production.  In  some  cases  it  may  be 
w-orth  while  to  incur  a  little  extra  expense  for  the  sake  of 
special    qualities.      For    instance,    in   railway    electrification. 
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where  spccJs  arc  high  .Tiid  the  ovcrbeoJ  conductor  is  suj)- 
port«l  !it  t>hort  intervals,  it  is  desirable  to  obtain  the  inini- 
imiiu  of  deviation  from  a  straight  line  under  varying  tem- 
peratures, and  with  this  object  the  wire  should  have  strength 
and  elasticity  permitting  its  being  normally  strained  to  such 
an  extent  that  the  elastic  contraction  may,  as  far  as  pos- 
sible, counterbalance  the  expansion  from  rise  in  temperature. 

ITie  elastic  properties  of  wire  being  of  such  importance  for 
all  overhead  purjxises,  no  doubt  tests  with  regard  to  them 
■(vould  be  most  satisfactory  proof  of  the  suitability  of  any 
particular  wire,  hut  such  tests  are  hardly  capable  of  being 
carried  out  rapidly  on  large  numbers  of  coils  in  a  warehouse, 
and  I  think  that  this  is  a  condition  necessai-y  for  the  adoption 
of  any  test  as  a  basis  for  acceptance  or  rejection  of  supplies. 
I  would  venture  to  suggest  that  'f  the  National  Physical 
Laboratory  are  good  enough  to  undertake  further  investiga- 
tion on  this  subject,  it  would  be  mo.st  useful  if  they  could 
determine  whether  or  no  certain  elastic  properties  can  be 
relied  upon  to  be  present  provided  a  certain  tensOe  strength 
and  absence  of  brittleness  are  shown  by  simple  tests  that  can 
be  easily  and  rapidly  applied  by  anyone. 

From'  many  tests  I  have  examined,  I  beheve  it  would  be 
found  that  tliis  is  so,  and  that  the  higher  the  tensile  strength 
for  any  par-ticular  size,  the  better  in  proportion  are  the  elastic 
properties,  provided,  of  course,   that  brittleness  is  avoided. 

If  my  .surmifie  proved  to  be  correct,  and  if  the  National 
Physical  Laboratory  were  able  to  extend  their  investigation 
to  a  complete  range  of  sizes,  as  suggested  by  Mr.  Welbourn, 
they  might  furnish  the  industiT  with  a  table,  setting  out 
the"  complete  properties  of  the  most  generally  suitable  quali- 
tie-s  of  wire  of  all  sizes,  and  the  long-sought-for  standard 
specification  might  be  arrived  at  by  selecting  from  these 
properties  one  or  two  which  are  easily  tested,  but  which 
would  ensure  the  remainder. 

Of  these,  the  breaking  stress  would  naturally  form  one, 
and  for  the  other  the  Post  Olfice  wrapping  test  might  be 
found  to  answer  for  all  except^  the  very  heavy  gauges  where 
total  elongation  becomes  sufficiently  great  as  to  be  measur- 
able without  dispute. 

A  specification  in  the  form  of  a  table  so  drawn  up  would 
have  the  advantage  of  being  correct  throughout  the  whole 
range;  it  is  in  the  nature  of  things  impossible  to  find  a 
formula  to  fit  all  sizes,  and  it  would  appear  to  me  a  great 
mistake  to  calculate  a  table' from  a  formula  which  is,  at  the 
best,  only  an  approximate  fit.  and  so  sacrifice  quality  in 
some  sizes  for  the  sake  of  academic  attractiveness. 

The  Standards  Committee's  definition  of  hard-drawn  copper 
was  never  intended  for  a  specification,  and  although  Mr. 
Pye's  combined  formulae  no  doubt  form  a  fuller  definition, 
they  do  not,  to  my  mind,  furni.sh  a  good  specification. 

Thos.  Bolton. 

London,   December  liih,  1915. 


TRADE     STATISTICS     OF     THE     STRAITS 
SETTLEMENTS. 


The  following  statements,  showing  the  imports  (not  for  tran- 
shipment) of  electrical  and  other  materials  into  the  various 
Straits  Settlement  ports  in  1914,  is  taken  from  the  recently- 
issue<l  official  trade  statistics.  In  compiling  these  statistics 
the  first  port  of  shipment  is  generally  accepted  as  denoting 
the  country  of  production.  The  values  for  1913  are  added  for 
purposes   of    comparison,    with    notes    of   any    increases   or 
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IMPORTS  INTO  SING.APOEB. 


1913. 

1914. 

Inc.  or  dec. 

Dollars. 

Dollars. 

Dollars. 

Telegraph  and  telephone 

maieriah. — 

From  Unite-d  Kingdom 

724,000 

145,000 

_ 

579,000 

„      Belgium 

37,000 

3,000 

— 

34,000 

„      Germany 

5,000 

1,000 

— 

4,000 

„      Other   countries 

9,000 

10,000 
159,000 

+ 

1,000 

Total 

775,000 

616,000 

Tramway  and  railway  maleriaU. — 

From  Belgium 

71,000 

G5,000 

- 

6,000 

,,      Gcnnany 

8,000 

C,0(X) 

— 

2,000 

,,      United  Kingdom 

99,000 

200,000 

+ 

101,000 

,,      Other  countries 

3,000 

6,000 
277,000 

+ 
+ 

3,000 

Total 

181,000 

96,000 

Bleclrlcul  machinery. — 

From  United  Kingdom 

409,0(K) 

209,000 

~ 

200,000 

,,      Germany 

4(MHH) 

17,000 

— 

23,000 

„      Italy     

fl,(HK) 

6,000 

+ 

1,000 

,,      Sweden 

4,(KH) 

3,000 

— 

1,000 

,,      Belgium 

l.CXK) 

1,(X10 

— 

„      United    States 

(;,()(X) 

8,000 

.+ 

2,000 

„      Japan  ... 

„      Other   countries 

7,000 

2,000 

— 

6,000 

16,000 

17,000 

.+ 

1,000 

191:3. 

1914. 

Inc.  or  dec. 

Enyincn,  builera  and  pui 

tis.—   Dollars. 

Dollars. 

Dollars. 

From  United  Kingdom 

...       267,000 

325,000 

-1- 

58,000 

(leunany 

9,<W 

3,tXXJ 

— 

6,000 

,,       Netherlands  ... 

11,000 

— 

— 

14,000 

,,      Inited  States 

1-2, (KK) 

. — 

— 

12,000 

,,      Other    countries 

16,000 

14,000 
342,000 

-l- 

2,000 

Total 

...       318,000 

24,000 

Machinery,   oilier   (e-rcey 

(  fieioing  mad 

ines). — 

From  United   Kingdom 

21,000 

671,00(1 

- 

150,000 

,,      Australia 

21,000 

4,000 

— 

17,000 

,,       Belgium 

14,000 

15,000 

-t- 

1,000 

(Ifniiiiny 

60,000 

33,000 

— 

27,000 

„      Hullaml 

7,000 

2,000 

— 

5,000 

„      United   States 

130,000 

60,000 

— 

70,000 

,,      Other   countries 

85.(KX1 

125,000* 

+ 

40,000 

Total 

...     1,138,000 

910,000 

228,000 

•  Salangor,  $55,000. 

Lamps  and  himpwarc. — 

From  Belgium 

7, OIK) 

8,000 

+ 

1,000 

,,      Austria 

vi.m.) 

6,000 

— 

6,000 

Germnnv 

239  .(W 

125,000 

- 

114,000 

,,       United    Kingdom 

126,(110 

76,000 

— 

50,000 

,,      United   States 

28,0011 

9,000 

— 

19,000 

,,       Other  countries 

31,(XIJ 

19,000* 
243,000 

12,000 

Total 

...        443,000 

200,000 

* 

Japan,  $4,000. 

•ANG. 

IMPORTS  INTO  PE> 

Electrical  inacliinery. — 

From  United   Kingdom 

91.000 

128,000 

+ 

37,000 

,,      Germanv 

41,(X)0 

20,000 

- 

21,000 

,,      Denmark 

o.tlTKJ 

5,000 

— 

,,      Other  <-ountries 

il.tKK) 

20,000* 

+ 

11,000 

27,000 


657,000 

328,000      - 

329,000 

16,000 

5,000      - 

11,000 

61,000 

2,000      - 

69,000 

24,CKX) 

16,000      - 

8,000 

ai,ooo 

107,000*    + 

77,000 

Total        146,(KX)      173,000      + 

•Holland,   $7,(KX};   and  United   States,   $9,000. 
Engines,  boilers  and  parts. — 
From  United   Kingdom 
,,      Germany 
,,      Belgium 
,,      United   States 
„      Other    countries 

Total        788,000      458,000      -      330,000 

•Australia,    $60,000;  and  Netherlands,   $39,000. 
Machinery,  other   (crcept  sewing  machines). — 
From  United   Kingdom 
,,      Belgium 
„      Germany 
,,      United   States 
,,      Other  countries 

Total 
Lamps  and  hinipwnrr.— 
From  .Austria 

,,      Belgium 

,,      Germany 

,,      United   Kingdom 

,,      Other  countries 

Total 
Telegraph  and  telephone  materials. 
From  United    Kingdom 
,,      Other  countries 

Total 
Tramway  and  railway  mnleriaU. — 
From  I'niteil   Kingdom 

„      Bi'lKiiuii 

,,       lloljaiia 


Tota 


158,000 
6,000 
10,000 
2,000 
9,0(X) 

183,000 
3,000 
10,000 
16,000 
18,000 

2;30,(XI0 

-f 

+ 

+ 

25,000 
3,000 

14,000 
9,000 

185,000 

45,000 

1,000 

3,000 

65,000 

60,000 

6,000 

2,000 
27,000 
36,000 

6,000 

- 

1,000 
1,000 
38,000 
24,000 

135,000 

71,000 

64,000 

naterials. — 
14,(X)0 
3,000 

1,000 

- 

13,000 
3,000 

17,000 

1,000 

16,000 

IcriaU. — 

■l.fHK) 
1,(KKI 
4.(KK) 

i:l(X)0 
,s.(KK) 

+ 
+ 

+ 

9,000 

7,000 
4,000 

9.0(X) 

21,000 

12,000 

IMPORTS  INTO  JIALACCA. 
12,(XX) 


Telegraph  and  telephone  matcriah. — 

From  United  Kingdom     ...         20,(K)0 

EngincK,  hoilcrit  and  partn. — 

From  Ui\ited   Kingdom    ...  l.OtK) 

Machinery,  other   {except   sewing  nuiehines).— 


From  United   Kingdom 
,,      Other  countries 


]  16.00(1 
IS.IXXJ 


37  .oa) 

10.0(H) 


Total 


488,000      203,000      -      226,000 


Total        134.000 

Tramway  and  Tiiilway  materiaU. — 
From  United  Kingdom    ...  — 

N.n.— Dnllnr  =  2s.  4d. 


47,000 
3.(K)0 


8,lK)0 

],(X)0 

79.000 
8,000 

87,000 
3,000 
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WAR     ITEMS. 


Tradinj?  with  the  Eenmy. — Lord  Halsbury's  Bill  an 
"  Companies  of  Enemy  Character  "  passed  the  Com-  , 
mittee  stage  in  tlie  House  of  Lords  on  December  Kith. 
The  Lord  Chancellor  intimated  tliat  the  Government 
did  not  propose  to  take  any  part  in  the  Committee 
stage  of  the  Bill.  He  said  that  the  position  of  com- 
panies in  this  country  which  wore  of  a  predominant 
enemy  character,  strange  and  unusual  tliough  it  might  be, 
was  a  position  which,  so  far  as  the  war  was  concerncii,  could 
produce  no  evil  results.  It  might  well  be  that  when  hostili- 
ties were  ended  the  whole  matter  ouglit  to  be  put  upon  a 
sound  and  reasonable  foundation.  I'he  position  of  these 
companies  had  been  carefully  regulated  by  legislation  since 
the  war  began,  and  the  Bill  of  the  noble  Earl  did  not  really 
go  so  far  as  the  existing  provisions  of  the  Trading  with  the 
Enemy  .\cts.  One  thing  was  plain,  and  it  was  that,  so  far 
as  it  was  possible  to  privint  trading  in  this  country  by  a 
company  of  an  alien  character  which  was  hostile  to  the  in- 
terests of  this  country,  there  was  full  power  already  existing, 
aind  no  one  suggested  that  that  power  had  not  been  made 
use  of  by  the  Board  of  Trade.  In  these  circumstances  the 
Government  did  not  propose  to  take  any  part  in  the  Com- 
mittee stage  of  the  Bill.  Lord  Halsbury  entirely  repudiated 
the  notion  that  there  was  no  harm  in  ali<'n  companies  carry- 
ing on  business  and  earning  dividends  in  this  country  while 
the  war  was  going  on.  It  was  not  common  sense.  He 
should  certainly  proceed  with  the  Bill,  and  he  hope<l  their 
Lordships  would  carry  it.  It  was  perfectly  outrageous. 
What  would  be  said  in  Berlin  if  an  English  company,  under 
the  pretence  of  being  a  German  company,  was  allowed  to 
carry  on  business  there  ?  He  thought  he  loiew  what  would 
happen.  The  Marquis  of  Lansdowne  said  that  he  was 
assured  that  no  steps  had  been  taken  either  in  Germany  or 
Austria  to  prevent  the  trading  in  those  countries  of  com- 
panies which  were  British  in  their  character.  ' 

The  House  of  Commons  considered  the  Trading  with 
the  Enemy  (Extension)  Bill  in  Committee  on  15th  inst. 
In  reply  to  the  discussion  that  occurred.  Lord  Robert 
Cecil  said  that  the  Government  position  was  that  only 
those  firms  ought  to  be  allowed  to  carry  on  business 
w'hose  business  it  was  in  the  national  interest  to  allow 
to  continue.  A  member  had  moved  an  amendment  that 
the  .^ct  itself,  and  not  the  Executive  by  Royal  Procla- 
mation, should  insure  the  prohibition  of  trading  with  enemies 
whether  in  neutral  countries  or  in  this  country.  Lord  Robert 
said  that  a  Bill  on  those  lines  would  Ije  totally  unworkable. 
"  To  merely  strike  out  all  German  traders  in  South  America 
and  other  countries,  where  German  traders  were  closely 
intermixed  with  our  own,  would  inflict  a  very  severe  injury 
upon  the  trade  of  this  countr}'.  It  would  very  largely 
diminish  our  export  trade  and  throw  it  into  neutral  hands. 
The  object  was  to  give  this  country  an  advantage  by  injuring 
German  trade.  What  they  wanted  to  do  was  to  strike  out 
those  German  firms  whicli  were  worked  as  German  firms 
and  as  part  of  the  German  organisation.  They  must  also 
have  the  power  to  puPon  the  black  list  neutral  firms  doing 
fierman  trade-  yet  not  technically  of  German  nationality. 
That  was  why  the  words  '  enemy  association  '  had  been 
introduced." 

In  the  House  of  Commons  on  the  16th  inst.  the  Trading 
with  the  Enemy  (Extension)  Bill  was  under  further  con- 
sideration in  Committee  stage.  Sir  J.  Simon  said  that  the 
intention  of  the  Under-Secretary  for  Foreign  .Affairs  in  in- 
troducing the  Bill  was  to  make  provision  solely  for  cases 
arising  in  foreign  countries,  but  it  had  been  pointed  out  that 
the  language  of  the  Bill  was  consistent  with  its  application 
to  similar  cases  in  our  own  country.  He  had  consulted  the 
Board  of  Trade  and  the  Law  Officers,  and  he  urged  the 
Committee  to  agree  to  confine  the  present  Bill  to  its  original 
purpose,  the  Government  undertaking  to  make  provision  at 
once  in  a  separate  measure  to  meet  the  point  raised  by  the 
amendment.  "  .'\s  far  as  this  Bill  was  concerned,  direct 
methods  of  attacking  a  suspected  firm  were  not  possible. 
That  was  the  reason  why  they  should  make  this  Bill  apply 
only  to  the  foreign  cases,  and  he  would  make  that  clear  by 
an  amendment.  .\t  the  same  time,  the  Committee  should 
have  the  definite  assurance  which  some  members  were  ask- 
ing, and  he  would  outline  the  proposal  the  Government  were 
prepared  to  present.  He  was  not  at  all  prepared  to  take  the 
view  that  nothing  had  been  done  by  existing  legislation,  and 
he  still  held  the  view  that'ui  a  good  many  cases  the  existing 
practice  of  appointing  controllers  and  inspectors  was  the 
right  one.  But  that  was  no  reason  why,  if  there  were  cases 
that  ought  to  be  dealt  with  in  different  way  they  should  not 
take  power  to  do  so.  .At  present  there  was  no  specific  power 
in  any  Department  of  the  Government  to  deal  with  one  of 
those  suspected  firms  bv  the  motho<f  of  closing  it  down  or 
winding  it  up.  What  he  was  going  lo  suggest  was  this. 
Let  them,  in  the  shortest  possible  time,  by  an  independent 
Bill,  amend  the  law  which  at  presetit  empowered  the  Board 
of  Trade  to  secure  the  appointment  of  a  controller  or  to 
appoint  inspectors  in  order  that  a  suspected  business  might 
be  carried  on  under  supervision.  Let  th;m  add  new  powers 
so  that  tlie  Board  of  Trade  might,,  by  some  proper  person 
and  in  a  proper  case,  where  the  national  interest  required  it, 
instead  of  authorising  the  business  to  go  on,  make  provision 
for  the  business  to  stop.  He  was  not  now  using  technical 
language,  but  the  substance  of  the  thing  was  that  we  should 


add  to  our  existing  powers  the  power,  where  the  national 
interest  require<l  it,  of  securing  by  order  that  a  given  under- 
taking suspected  of  cnemv  association  might  be  stopped  from 
carrying  on  business.  The  other  night  Lord  R.  Cecil  laid 
down  in  a  single  sentence  what  he  thought  the  principle 
ought  to  be,  and  wli.it  he  (.Sir  J.  Simon)  was  now  saying 
was  interidcd  to  be  in  strict  accordance  with  that  principle. 
He  assured  the  Committee  that  the  matter  was  in  an  ad- 
vanced state,  although  not  many  hours  had  elapsed.  He 
had  consulted  the  President  of  the  Board  of  Trade,  and  thev 
were  entirely  ;it  one  as  to  the  principle.  There  would  be  a 
consequential  proposal  in  tl>e  form  of  an  amendment  pro- 
viding that  the  present  Bill  did  not  by  its  phraseology  over- 
lap the  ground  he  had  suggested  they  should  occupy  by 
means  of  the  new  Bill." — ("  Times  "  report). 

Sir  H.  Dalziel  said  the  Committee  was  greatly  indebted 
to  the  right  hon.  gentleman  for  the  plain  statement  he  had 
made,  which  he  thought  w;is  of  a  very  satisfactory  character. 
The  Go\'ernment  had  at  last  recognised  that  there  was  a 
serious  danger  to  \>c  dealt  with  in  this  country,  and  that 
immediate  action  was  necessary.  He  imagined  the  distinc- 
tion that  would  be  drawn  between  companies  would  be  in 
the  case  where  a  German  company  was  doing  anything  to 
help  us  to  win  the  war,  for  example,  as  some  of  them  were, 
by  making  munitions  of  war.  In  that  case  he  woukl  sav 
that  under  proper  supervision  the  company  ought  to  continue. 
Mr.  Butcher  said  that  the  right  hon.  gentleman's  announce- 
ment would  give  great  satisfaction  throughout  the  country, 
because  the  public  had  been  somewhat  alarmed  at  the  extent 
to  which  German  firms  had  been  allowed  to  trade.  In  the 
circumstances,  he  withdrew  his  amendment. 

Tlie  title  of  the  Bill  was  altered  to  the  "  The  Trading  with 
the  Enemy  (Extension  of  Powers)  Bill,"  and  the  third  read- 
ing w-as  agreed  to. 

In  the  House  of  Commons  on  Monday  the  Prime  Minister 
was  asked  whether,  in  view  of  the  fact  that  German  com- 
panies had  branch  companies  in  neutral  countries  controlled 
by  the  parent  boards,  such  branch  companies  being  able  to 
trade  with  Great  Britain  and  being  outside  the  operation  of 
British  laws,  and  the  Germans  were  thus  still  exploiting  our 
market,  the  freedom  of  which  had  enabled  them  to  make 
war  upon  us,  he  would  reconsider  his  decision  not  to  give 
facilities  to  Lord  Halsbury's  Bill.  Mr.  .Asquith,  in  reply,  said 
that  the  Bill  recently  introduced  by  His  Majesty's  Government 
gave  full  power  to  proclaim  any  person  or  body  of  persons  in 
a  neutral  country  with  enemy  associations  as  an  enemy,  and 
to  prohibit  trade  with  such  person  or  body  of  persons.  He 
did  not  see  how  the  adoption  of  Lord  Halsbury's  Bill  would 
give  wider  powers  in  this  direction. 

The  President  of  the  Board  of  Trade,  replying  to  other 
questions  on  the  same  day,  said  that  the  new  Trading  with 
the  Enemy  Bill  was  being  drafted,  but  that  he  could  not 
yet  fix  a  day  for  its  introduction.  He  was  not  aware  that 
any  promise  was  made  as  to  wliether  it  would  be  introduced 
before  the  adjournment.  It  would  be  before  the  end  of  the 
session.     The  drafting  was  well  forward. 

Sir  J.  Lonsdale,  on  the  16th  inst.  (says  the  "Times"), 
asked  in  what  English  statute  it  was  provided  that  an  enemv 
living  in  a  neutral  country  was  for  belligerent  purposes 
treated  as  a  neutral,  and  that  consequently  it  was  no  offence 
for  a  British  subject  to  trade  with  a  German  firm  in  neutral 
countries.  Lord  Robert  Cecil,  in  reply,  said  that  he  was  not 
aware  that  the  matter  had  been  dealt  with  by  statute.  _  The 
principle  had  been  established  by  a  long  series  of  decisions 
in  the  Law  Courts  of  this  country. 

German  Confidence  in  the  Future.— .At  the  genera!  meet- 
ing of  the  Haspe  Steelworks,  the  President,  Herr  Klockner, 
said  that  although  the  world  war  had  now  lasted  almost  a 
year  and  a  half,  Germany's  trade  and  industry  were  still 
holding  their  own.  The  nation's  industries  were  supplied 
for  a  long  time  ahead  w-ith  everything  that  was  necessary 
for  carrying  on  the  war  as  well  as  with  the  commodities 
needed  for  the  arts  of  peace.  The  demands  from  neutral 
countries  for  pig  and  bar  iron  were  considerable,  and  ensured 
plenty  of  work  for  the  winter.  The  prospects  of  the  iron 
industry  were  still  very  favourable.  What  the  position 
would  l>e  after  the  war  no  one  could  say  for  certain.  Money 
would  be  dear,  he  feared,  but  that  would  check  over-specu- 
lation. Monev  was  international,  and  after  the  war  it  would 
find  its  way  back  from  the  centres  where  it  was  now  accu- 
mulating to  those  where  it  could  be  placed  with  confidence. 
Germany's  prospects  for  future  export  trade  continued  to  be 
good.  England  had  so  far  not  captured  anV  neutral  markets. 
The  British  works  had  no  opportunity  of  exploiting  the  trade- 
war;  they  had  enough  to  do  at  home.  That  also  seemed  to 
apply  to  .America  if,  as  reported,  the  Steel  Trust  was  retiring 
■  from  export  business  owing  to  pressure  of  home-work.  .As 
a  result  of  the  gradual  depletion  of  the  large  stocks  in  all 
oversea  markets,  a  demand  would  set  in  for  which  Germany 
might  successfully  coni|>ete  after  peace  was  restored.  Her 
■friendly  relations  with  South  .America  entitled  her  to  enter- 
tain the  lK>t  hopes  from  that  quarter. — "  Ironmonger." 

A  Saatiago  Humour, — A  telegram  from  the  correspondent 
of  "La  Prensa  "  at  Santiago  de  Chile  savi'— "  Rumcur:. 
are  in  circulation  to  the  effect  that  the  British  Government 
proposes  to  confiscate,  the  tramway  and  electric  light  com- 
pany of  Santiago,  on  the  ground  that  the  capital  is  German 
and  the  board  is  domiciled  in  London.  The  matter,  how- 
ever, appears  to  be  a  difficult  one  as  the  arrangements  would 
have  lo  l>e  conducted  diplomatically  and  judicially  in  a 
neutr.il  cdunlry."— "  Review  of  the   River   Plate." 
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Hecruitinf^  Notes. — Out  of  the  total  staff  of  the  Isle  of 
ThajKt  l^lcctric  Tramways  &  Lighting  Co.,  Ltd.,  66  enlistcl 
for  active  service.  Of  these,  one  died  of  \\X)unds  in  the 
Dardanelles,  and  one  was  accidentally  killed  in  France.  Of 
the  remaining  staff,  93  per  cent,  of  those  of  eligible  age 
(including  the  manager,  Mr.  J.  A.  Fordc)  presented  tliem- 
selves  for  attestation  under  Lord  Derby's  scheme. 

The  number  of  employes  attached  to  the  Aberdeen  Corpora- 
tion Tramway  Department,  who  attested  under  the  Derby 
scheme,  was  117 — practically  all  the  eligible  staff.  Twenty 
eight  of  the  staff  of  the  Electricity  Department  also  enrolled. 
Twenty-sLx  men  from  the  Electricity  fjepartfiient  are  already 
serving  with  the  Colours. 

Mr.  Dugdale,  manager  of  the  Oldham  Corporation  Tram- 
ways,  mentioned  at  a  meeting  of  his  committee  on  the  161  li 
inst.  that  he  had  written  to  the  two  local  M.P.'s  asking  them 
to  support  the  effort  now  being  made  to  secure  the  inclusion 
of  tramway  employes  in  the  amended  Munitions  Act.  Eleven 
men  formerly  employed  by  the  department  ha\e  been  liilled 
on  active  service. 

Appeal  to  "Derby"  Recruits. — General  Sir  H.  Sclater, 
Adjutant-General  of  the  Forces,  has  approved  of  tlie  offer  of 
the  Central  Association  of  Volunteer  Training  Corps,  on 
behalf  of  affiliated  Corps,  to  train  men  enlisted  under  Lord 
Derby's  scheme  but  not  called  up,  and  this  approval  has  also 
been  endorsed  by  Lord  Derby.  The  Commandant  and 
officers  of  the  Post  Office  Engineering  Volunteer  Training 
Corps  cordially  invite  all  men  who  have  enlisted  in  the  Royal 
Engineers  under  the  group  system  to  take  advantage  of 
the  facilities  afforded  for  acquiring  preliminary  training  in 
the  work  of  signal  companies.  The  Corps  possesses  techni- 
cal equipment  which  is  practically  equivalent  to  that  used 
by  the  Regular  Forces  for  air  line,  telegraph,  field  telephone 
work^  and  flag  signalling.  Times  of  drills  are  arranged  so 
as  not  to  interfere  with  the  regular  occupation  of  those 
joining  up.  Any  application  for  enrolment  or  attachment  in 
the  Post  Office  Engineering  Volunteer  Training  Corps  should 
be  addressed  to  the  Adjutant,  Mr.  G.  F.  Preston,  144a, 
Queen  Victoria  Street,  E.C. 

Fire  Brigades  and  Enlistment. — The  British  Fire  Preven- 
tion Committee,  having  received  inquiries  as  to  the  position 
of  firemen  who  have  enlisted  under  Lord  Derby's  scheme, 
has  submitted  the  question  to  the  War  Olfice,  and  states 
that  there  is  no  exemption  for  firemen  of  private  fire  brigades 
employed  by  individuals  or  companies  in  their  own  interest. 
Their  employers  have  the  usual  right  to  appeal  as  to  group 
to  the  local  tribunal  accorded  to  all  firms  who  may  desire 
to  urge  that  individual  employes  are  indispensable.  Where 
private  fire  brigades  are  connected  with  establishments  en- 
gaged on  Government  work  and  are  understaffed  owing  to 
enlistment,  substitutes  should  be  promptly  trained  from 
among  their  emploj'^s  not  eligible  for  enlistment,  including 
where  necessary  women,  who  have  been  found  most  helpful 
in  several  of  the  private  brigades. 

New  Lighting  Rules. — New  orders  have  been  issued  relat- 
ing to  lights  on  vehicles  and  street  lighting,  under  the 
Defence  of  the  Realm  Regulations.  Sidelights  have  to  be 
further  reduced  in  large  towns  in  the  Eastern  Counties,  and 
the  Order  contains  an  illustration  of  a  thin  perfor;ited  metal 
or  cardboard  disk  for  fitting  over,  or  inside  the  front  glass 
of  electric  and  acetylene  lamps.  In  regard  to  street  lighting, 
and  the  lighting  of  shops,  houses,  etc.,  the  Orders  are 
amende<l,  the  amendments,  according  to  the  "Times," 
chiefly  being  of  a  minor  character,  and  embodying  the  ex- 
perience gained  during  the  past  half-year  by  the  naval  and 
military  authorities  and  the  police. 

Proliibited  Exports. — The  export  of  material  for  wireless 
telegraphy  is  prohibited  to  all  destinations  other  than  Briti.sh 
possessions  and  Protectorates. 


BUSINESS   NOTES. 


Patent  \oti(TS.— Messrs.   IIkknan  &  Fiioidk,  I/TD., 

have  applied  for  the  reotoration  of  Patent  No.  24,949,  of  1910, 
irranted  to  themselveB  and  Fred.  Harrieon  for  "  I  nprovementg  in 
Dynamoinetere." 

Application  haR  been  mode  for  the  restoration  of  Patent 
No.  27, HO."),  of  1908,  granted  to  Wilfrid  Bribes  for  "  Improvemente 
in  or  relating  to  brakes  for  motor-driven  road  vehicleB." 

DisKoliitioti.s    aiirl    liirfuidatioiis. — I'AriASA    Powkr 

STNDirATK,  Ltd  — Thi«  company  i«  windine  up  voluntarily,  with 
Mr.  L.  Maltby,  :.,  London  Wall  BuildlneB,  K C,  as  liquidator.  A 
meeting  of  creditors  is  called  for  December  30th. 

An-ARATt's  AND  AcoBRtoRiEH,  LTD. — A  meutln((  is  to  be  held  on 
.lanuary  29th,  at  Balfour  House,  E.C,  to  hear  an  account  of  the 
liq  nidation. 

Hekiiebt  Lkwih  k  Flbtchbr,  oontultinir  engineers,  St.  Mary 
Street,  Cardifl.— Messrc  H.  D.  W.  Lewis  and  U.  II.  Fletcher  have 
dissolved  partnership.     Mr.  Fletcher  will  attend  to  debts, 


South  Wales  Ei.ectbic  Welding  Co.,  electric  welders,  Glan- 
tawe  Chambers,  Wind  Street,  Swansea. — Messrs.  F.  W.  Bowen  and 
T.  J.  Lewis  have  dissolved  partnership.  Mr.  Bowen  will  attend  to 
debts  and  continue  the  business. 

Cataloffues     and    Calendars.  —  Messrs.    John    J. 

Thobnyceoft  &  Co.,  Ltd.,  of  Caxton  House,  Westminster,  London, 
S.W.,  have  issued  a  wall  calendar,  with  monthly  slips  for  1916. 
Pictures  in  colour  show  a  British  war  vessel,  a  motor-boat,  and  a 
motor  lorry. 

The  Ben.iamin  Electric,  Ltd.,  1a,  Rosebery  Avenue,  London, 
B.C. — Thirty-two  page  catalogue  conbaininfr  illustrated  particulars 
and  prices  of  a  wide  range  of  Benjamin  lantern  and  other  fittings 
and  reflectors  for  half-watt  lamps,  cluster  fittings,  semi-indirect 
fittings,  "  Marbella  "  opal  reflectors,  Goliath  screw  and  "Benco" 
lampholders,  and  a  number  of  half-watt  accessories.  The  opening 
pages  contain  certain  illuminating  data.  Two  small  folders  have 
also  been  issued  dealing  with  "  Marbella"  opal  reflectors,  and  semi- 
indirect  fittings.  An  accompanying  "  addenda  '  sheet  indicates; 
in  tabular  form  the  advances  in  prices  that  have  taken  place  o winif  . 
to  war  conditions 

Edison  ..t  Swan  United  Electrio  Light  Co.,  LTD.,Ponder'g  ' 
End. — Leaflet  No.  L3,124,  describing  and  giving  prices  of  their  new  J 
"  Pointolite "  high  efiioiency   tungsten  lamp,  which  was  recently 
particularised  in  our  pages.     Its  application  for  optical  purposes  is 
shown  and  instructions  for  use  are  given.     A  new  10-page  illus-  . 
trated  pamphlet  (No.  F  56,811)  has  been  issued,  giving  prices  of  , 
Royal  Ediswan    drawn-wire  filament  lamps    for   many  voltages 
and    candle-powers,   and   in  various  shapes    and    sizes  of   bulb ;  _ 
also  "  Downlite"  lamps  and  drawn-wire  filament  half-watt  lamps. 
Customers  can  have  quantities  of  the  list  overprinted. 

Laweence  Patent  Watee-Softener  and  Stebilizeb  Co., 
Ltd.,  Parliament  Mansions,  Victoria  Street,  London,  S.W. — Leaflet 
briefly  describing  their  combined  water-softener  and  heater. 

The  Electbic  Consteuction  Co.,  Ltd  .  of  London  and 
Wolverhampton,  have  sent  us  one  of  their  Letts's  vest  pocket 
calendars  and  diaries  for  the  New  Year.  It  is  in  the  customary 
convenient  form  and  contains  an  insurance  coupon. 

London  and  Rugby  Engineering  Co.,  Ltd.,  36  and  37, 
Queen  Street,  London,  E.C. — Six-page  illustrated  price  list  of 
"  White  Star  "  drawn- wire  metal-filament  lamps,  and  "  Rugby  " 
carbon  filament  and  radiator  lamps. 

Trade  Announcements. — Messrs.  Magic  Appliaxces' 

Ltd.,  have  removed  to  159,  Westminster  Bridge  Road,  London,  S.E" 
The  New  Destsuctob  Co.,  Ltd.,  have  this  week  removed  to 
Walter  House.  Bedford  Street,  Strand,  London,  W.C.  Telegrams  : 
"  Destructor,  Westrand,  London  "  ;  Telephone  No. :  "  Gerard  IS 40." 
Mb.  Alan  Williams  has  recently  removed  to  larger  offices  at 
5,  Chancery  Lane,  W.C,  where  he  will  continue  to  represent  the 
Anderston  Foundry  Co.,  Ltd.,  and  the  British  Electrio  Plant  Co., 
Ltd.,  and  will  carry  on  his  electrical  and  general  engineering  busi- 
ness. Telephone  No.  :  "  Holborn  2367  "  ;  Telegrams  :  '  Alnwilms, 
Fleet,  London." 

Bankruptcy    Proceedings. — Pjsrcy  Isaai   Eaphakl, 

described  as  of  30,  Connaught  Street,  Hyde  Park. — An  application 
for  an  order  of  discharge  was  made  last  week  to  Mr.  Registrar 
Brongham,  at  the  London  Bankruptcy  Court.  According  to  the 
Official  Receiver's  report  the  applicant  failed  in  April,  1914,  with 
provable  debts  £7,523,  and  no  assets  whatever.  In  October,  1912, 
he  met  a  Mr.  Matthews,  the  proprietor  of  an  invention  for  a  wire- 
less telephone,  to  exploit  which  he  had  formed  a  syndicate.  The 
bankrupt  provided  £934  for  the  purposes  of  the  syndicate,  bat  the 
Postmaster-General  refused  to  allow  a  demonstration  to  be  given 
of  the  wireless  telephone,  with  the  result  that  the  syndicate  went 
into  voluntary  liquidation  after  possession  had  been  taken  by 
the  debenture-holders.  The  discharge  was  suspended  for  two 
years. 

BooK  Xotices. — "  Journal  of  the  Institution  of 
Electrical  Engineers."  Vol.  LIV.  No.  252.  December  ISth,  1915. 
London  :  E.  i:  V.  N.  Spon,  Ltd.  Price  3s.  6d. — This  issue  con- 
tains the  following  papers  : — "  Some  Difficulties  of  Design  of 
High-Speed  Generators,"  by  Prof.  A.  H,  Field  :  "  Wave  Shapes  of 
A.C.  Generators  under  Steady  Short-Circuit  Conditions."  by  Mr. 
A.  E.  Clayton  ;  and  inaugural  addresses,  bv  Messrs.  P.  ^^  Hunter 
and  H.  II.  Wright. 

"  Principles  of  Direct-Current  Machines."  By  A.  8.  Langsdorf. 
London  :  Hill  Publishing  Co.     Pri'-e  129.  (id.  net. 

"The  Electric  Railway."  Uj  A.  Morris  Buck.  London:  Hill 
Publishing  Co.     Price  129.  (id.  net. 

"  Wireless  Telegraphy."  By  Dr.  .1.  /.'>nneck,  translated  by  A.  B, 
Seclig.     London  :  Hill  Publishing  Co.     Price  178.  net, 

Holidays   and  StocktaKinir. — The  Siemens  Lamp  and 

Supplies  Department,  38-39,  ITpper  Tham-B  Street,  EC,  will  olosa 
down  this  evening  tFriday),  until  Wednesday  morning  noxt.  The 
department  will  also  be  closed  on  Thursday.  Friday  and  Saturday, 
DecembiT  30th  and  3lBt,  and  .lanuary  1st,  1916,  but.  in  order  to 
meet  customers'  urgent  rcquirementn,  the  counter  will  be  open  on 
Wednesday  and  Thursday,  the  29th  and  3(Hh  inst. 

TiiF.  British  TiioMsoN-HorsTON  Co.,  Ltd.,  annonnch  that, 
owing  to  the  Christmas  Holidays,  Mazda  House  will  be  closed  on 
.^ttiirday  and  Monday  next.  and.  for  the  purpone  of  Btocktaklng,  on 
Friday,  December  Mist,  and  Saturday,  .Tanuary  lat,  The  counter 
will,  however,  be  open  for  business  on  Friday,  Dooomber  3 lat. 
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LIGHTING  AND  POWER  NOTES. 


Argentina. — La  Nucion  states  that  the  Government 
of  the  Province  of  Baenoa  Ayres  has  definitely  resolved  to  erect  a 
power  house  for  the  generation  of  electricity  in  the  San  Martin 
Park,  at  La  Plata,  for  the  purpose  of  supplying  electricity  for  a 
portion  of  the  public  lighting  of  the  City  of  La  Plata,  including 
Government  ofSces  and  buildings,  at  lower  rates  than  those  now 
charged  by  the  local  lighting  company. 

It  is  also  stated  that  the  Government  intends  electrifying  the 
La  Plata  Railway. 

The  (i  jvernment  of  the  Province  of  Baenos  Ayrea  has  authorised 
the  Municipal  Commissioner  of  Mar  del  Plata  to  enter  into  an 
arrangement  with  the  Compania  de  Electricidad  de  la  Provincia  de 
Buenos  Ayres,  for  the  payment  of  overdue  accounts.  The  amounts 
are  to  be  paid  by  the  Provincial  Government  in  instalments  of 
$10,000  m/a.  in  the  months  of  April  and  October  of  each  year 
until  extinction,  with  interest  at  7  per  cent,  per  annum. — Reru'u- 
of  the.  Biter  Plate. 

Banisley. — The  Electrical  Distribution  of  Yorkshire, 
Ltd.,  has  agreed  to  the  Corporation  supplying  electricity  to  residents 
in  Maunt  Vernon  Road,  outside  the  borough  boundary. 

Brio;liton. — Price  Increase. — Last  week  the  T.C. 
considered  the  Electricity  Committee's  recommendation  that  the 
flat  rate  of  4  Id  be  increased  to  5'  \.  :  that  the  special  tariff  for  arc 
lampp,  advertising  signs,  and  large  shops,  taking  a  minimum  of 
15,000  units  per  annum,  the  special  charge  for  hotels,  public  houses 
and  piers  taking  more  than  20,000  units,  and  the  special  charge  to 
theatres  and  other  premises  taking  20,000  units  per  annum  be 
abolished,  and  that  the  charge  for  electricity  supplied  to  all 
premises  be  the  flat  rate  of  5id.  per  unit  ;  that  the  flat  rate  of  5id. 
per  unit  for  electricity  supplied  outside  the  borough  be  increased 
to  6id.  per  unit,  and  that  the  charge  for  electricity  supplied  to  the 
tramways  undertaking  be  increased  from  l'35d.  to  Vii.  per  unit, 
and  that  the  increase  take  effect  at  the  expiration  of  the  current 
quarter.  In  moving  the  adoption  of  the  recommendation,  the 
chairman  of  the  Electricity  Committee  stated  that  the  reason  for 
the  increase  was  the  unprecedented  increase  in  the  price  of  coal. 
The  old  charges  were  based  on  their  being  able  to  get  coal  along- 
side the  wharf  at  14s.  or  15s.  a  ton,  but  to-day  they  had  to  pay 
43s.  9d.  per  ton.  The  engineer's  report  for  the  first  six  months  of 
the  year  showed  a  loss  of  over  £9,000,  partly  owing  to  the 
increased  price  of  coal  and  also  to  the  falling  off  of  consumption. 
The  supply  to  private  oonsumers  alone  dropped  by  half  a  million 
units,  and  the  falling  off  in  consumption  was  still  growing,  and 
was  expected  to  be  greater  during  the  next  few  months.  After 
considerable  discussion  the  recommendations  were  referred  bick 
with  instructions  to  the  engineer  to  submit  a  report  on  the  subject 
together  with  the  Committee's  recommendations. — SiiHxe.v  Da'dij 
News. 

Canada. — It  has  recently  been  announced  that  the 
hydro-electric  rates  will  be  substantially  reduced  throughout  the 
province  of  Ontario  in  the  coming  year. 

Carnarvon. — As  the  Memorial  Association  declines  to 
take  current  to  the  value  of  £80  per  annum  for  10  years,  the  T.C. 
has  decided  not  to  entertain  the  offer  of  the  National  Electri ; 
Construction  Co.,  Ltd.,  to  extend  the  mains  between  Bryn  Helen 
and  Bryn  Seiont,  at  a  cost  of  £416.  It  is  understood  that  the 
Memorial  Association  proposes  to  supply  its  needs  by  putting  down 
its  own  plant, 

Chester. — The  Electricity  Committee  has  decided  that 
it  cannot  accede  to  the  application  of  Mesirs.  Brown  &  Co.  (Chester'), 
Ltd.,  for  a  reduction  in  the  price  per  unit  for  all  power  used  over 
600  units  per  quarter.  The  firm  stated  that  owing  to  supplying 
electricity  free  of  cost  for  certain  purposes  its  registered  con- 
sumption had  increased  50  per  cent,  upon  its  previous  normal 
requirements. 

The  Tradesmen's  Associati  n  has  forwarded  a  resolution  of  pro- 
test against  the  increased  charges  for  electricity  to  the  Corpora- 
tion, and  the  Town  Clerk  has  been  instructed  to  reply  that  the 
increase  is  necessary  on  account  of  the  higher  costs  of  fuel  and 
other  things,  and  that  the  charges  would  have  been  higher  still  but 
for  the  efficient  operation  of  the  hydro-electric  work^. 

Chichester. — Price  Increase. — The   Electric    Supply 

Co.  has  advanced  the  price  of  current  by  Id.  per  unit. 

Coniston. — E.L.  Sche:\ie. — The  P.O.  has  consented  to 
the  erection  of  certain  overhead  and  underground  mains  in  con- 
nection with  the  E.L.  scheme,  bu';  has  recommended  the  insertion 
of  a  clause  in  the  agreement  with  the  promoters,  giving  the 
Ulverston  R.D.C.  the  option  of  purchasing  the  undertaking  at 
certain  periods.  The  later  body  has  referred  the  quettion  of  an 
agreement  back  for  further  consideration,  it  being  thought  that  it 
would  be  preferable  to  have  the  scheme  carried  out  under  a  prov. 
order. 

Continental. — PiUssia. — A  movement  is  on  foot  at 
Petrograd,  on  official  initiative,  to  reduce  the  consumption  of 
electric  current  for  lighting  in  the  theatres,  restaurants,  moving 
picture  houses.  &c.  The  ground  of  the  proposed  reduction  is 
oarcity  of  fuel. 


Coventry. — The  T.C.  has  informed  the  Standard  Motor 
Co.,  Ltd.,  that  it  is  unable  to  supply  electricity  for  power  and  light 
to  a  factory  it  is  proposed  to  erect  just  outside  the  city  boundary. 
Having  applied  for  the  electricity  undertaking  to  be  declared  a  con- 
trolled establishment,  the  T.C.  has  been  informed  that  at  present 
it  is  impossible  to  accede  to  the  request,  as  the  industry  is  not  one 
which  is  included  in  the  definition  in  Sec.  3  of  the  Act. 

(■Ilasirow.  —  Ei.ECTRiciTV     Showroom    Demonstra- 

Tioxs. — The  I  'orporation  electricity  department  has  commenced  a 
ser'es  of  daily  cookery  demonstrations  at  the  new  showrooms  in 
Sanchiehall  Street,  a  varying  menu  of  several  courses  being  pro- 
vided. A  neat  folder  is  being  issued  illustrating  the  new  premises 
in  such  manner  that  the  recipients  can  scarcely  mistake  them. 

ftreat    Yarmouth. — New    Takiiks. — The   T.C.  has 

decided  that  after  December  31st  the  price  of  electricity  for 
lighting  purposes  shall  be  6d.  per  unit  for  the  first  3,000  units, 
and  5d.  per  unit  for  all  in  excess  of  that  quantity  used  during  any 
year  ending  March  Slat,  and  5d.  per  unit  net  for  churches,  chapels, 
hospitals  and  schools. —  Yarmouth  Indejiemlent. 

Ilalesworth. — E.L.  Schejik. — The  U.D.C.  has  decided 
that  it  will  not  place  any  obstacle  in  the  way  of  the  proposed 
scheme  for  the  supply  of  electricity  by  the  Halesworth  Electricity 
and  Engineering  Works.     It  is  proposed  to  use  overhead  wires. 

Hauwell. — The  District  Council  has  refused  to  enter- 
tain the  offer  of  the  Metropolitan  Electricity  Supply  Co.  to  accept 
payment  of  its  accounts  rendered  since  the  commencement  of 
the  existing  police  regulations,  less  a  special  discount  of  15  per 
cent.,  and  is  to  repeat  the  offer  of  settlement  on  the  lines  of  the 
arrangement  with  the  Brentford  Gas  Co. 

India. — A  licence  has  been  granted  to  the  Municipal 
Committee  of  Amritsar  for  the  supply  of  electric  energy  for  all 
purposes  within  the  municipal  area  of  Amritsar. 

Rinffswinford.— Street  Lightinc;.  —  The  R.D.C. 
having  askei  for  a  reduction  in  the  charge  for  public  lighting  on 
account  of  the  restricted  use  of  the  lamps,  the  Midland  E.L. 
Corporation  has  offered  an  allowance  of  £1  per  lamp  (the  contract 
price  being  £2  14s.  6d.  per  lamp),  the  number  of  lamps  affected  to 
be  limited  to  one-half  of  the  present  number  installed.  The  Council 
has  decided  to  negotiate  for  better  terms  for  the  ensuing  six 
months. 

Rinffston-on-Thanies. — L.G.B.  iNciuiRY.— On  Decem- 
ber 15th  an  inquiry  was  held  into  the  application  of  the  Corpora- 
tion for  sanction  to  borrow  £1(;,792  for  the  purposes  of  the 
electricity  undertaking.  The  electrical  engineer  stated  that  in 
anticipation  of  the  sanction  to  the  loan  £.")07  had  been  spent. 
The  inspector  pointed  out  the  necessity  of  applying  for  sanction  to 
excesses  as  they  occurred,  and  not  leaving  them  to  accumulate. 
Such  sanctions  were  being  given  by  the  Board  every  day.  In 
reply  to  questions  on  the  cost  of  coal  and  oil,  the  electrical 
engineer  stated  that  tor  the  complete  year  ended  March  Slst  last 
the  figures  for  coal  worked  out  at  r802d.  per  unit  sold  whereas 
the  fuel  oil  was  only  costing  ■424d.  per  unit.  The  inspector 
pointed  out  that  the  sanction  to  the  loan  could  only  be  obtained 
for  extensions  that  were  absolutely  necessary,  and  it  was  finally 
decided  to  reduce  the  application  to  £3,U82,  the  amount  of 
18  months'  requirements,  plus  the  excess  expenditure. — Surrey 
Comet. 

Leeds.— Si.x  Months'  Working. — The  summary  of 
accounts  of  the  Corporation  electricity  undertaking  for  the  half- 
year  ended  September  30th  last,  shows  that  19,849  021  units  were 
sold  as  against  18,1,26,358  units  in  the  corresponding  period  last 
year.  Street  lighting  and  traction  supplies  decreased,  but  power 
units  increased  considerably.  The  total  revenue  amounted  to 
£70,697,  and  the  gross  profit  to  £36,294,  both  figures  being  in 
excess  of  1914.  Capital  contributions,  however,  amounted  to 
£51,546  as  against  £45,239  in  the  previous  year,  so  that  for  the 
six  months  there  was  a  deficit  of  £l.i,252  as  against  £11,686  in 
1914.  The  deficit  is  usual  on  the  summer  half-year,  being,  of 
course,  much  more  than  made  up  in  the  winter  half. 

London. — Islington. — The  Finance  Committee  of  the 
B.C.  has  had  under  consideration  the  necessity  for  increasing  the 
price  charged  for  electrical  energy,  i.e.,  that  the  existing  prices 
should  be  increased  either  by  12i  per  cent,  to  include  public 
lighting  or  by  15  per  cent,  if  the  charge  for  public  lighting  is 
excluded.  For  the  year  ending  March,  1917,  it  was  estimated  that 
owing  to  the  substantial  increase  in  the  cost  of  production,  a  very 
large  deficiency  would  result  if  the  present  charges  were  continued. 
An  increase  of  15  per  cent,  would  approximately  meet  such 
deficiency. 

PoPL.\B.— LiNKINGCP  SCHEME.— The  Electricity  Committee  of 
the  T.C.  has  decided  to  adopt  the  draft  agreement  for  giving  effect 
to  the  proposals  for  linking  up  with  the  Hackney  undertaking.  In 
order  to  give  effect  to  the  scheme  it  will  be  necessary  to  lay  mains 
from  the  Northern  sub- station  to  the  Hackney  boundary  via 
Cadogan  Terrace,  at  a  co=it  of  4:2,000,  and  an  extra  £350  for  the 
cost  of  F..H.T.  panels  and  switchgear,  including  telephones  and 
synchronising  gear.  The  Finance  Committee  recommends  the 
borrowing  of  the  £2,000.  It  is  intended  to  provide  the  £350  out 
of  revenue. 

Hammebsmith.— The  B.C.  is  to  make  application  to  the  L.C.C. 
for  sanction  to  the  borrowing  of  £3,000  for  mains,  services  and 
transformers  for  the  electricity  undertakin 
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L.C.O. — The  Finance  Committee  recommenda  the  Connoil  to 
sanction  the  borrowiner  by  the  IslinRton  B.C.  of  £'.iS5  for  electrical 
preeenre  recording  instrmnente  ;  of  £15,000  by  the  St.  Pancras 
B.C.  for  the  provision  of  a  5,000- KW.  turbo-generator,  the  B.C. 
having  agreed  to  the  acceleration  of  the  repayment  of  the  42-yeBr 
loans,  and  of  £3,800  by  the  St.  Marylebone  B.C.  for  mains  and 
house  services. 

liUtou. — Street  Lighting.  —  The  Chief  Constable 
thinks  that  the  street  lighting  is  too  much  restricted,  and  he  has 
been  empowered  to  mskke  such  arrangements  as  he  considers 
advisable  for  increasing  and  extending  the  lighting. 

Manchester. — The  Electricity  Committee  has  been 
informed  by  the  L.G.B.  that  it  may  proceed  with  the  acquisition 
of  additional  land  required  at  Barton  and  Chorlton  for  the  erection 
of  the  new  generating  station,  and  that  a  L.G.B.  irquiry  would 
not  be  necessary. 

Coal  Shortage. — According  to  the  local  papers  a  serious 
shortage  of  coal  is  in  prospect  for  the  electricity  department.  The 
latter  is  using  about  ■4,500  tons  of  coal  a  week,  but  is  only  obtain- 
ing delivery  of  between  3  500  and  4,000  tons  a  week,  the  deficiency 
being  obtained  from  its  accumulated  reserve  which  originally 
stood  at  20,000  tons.  It  is  stated  that  the  collieries  are  not  so 
much  to  blame  for  belated  deliveries  as  the  railway  companies, 
and  that  unless  the  position  improves  the  Government  will  have 
to  take  steps  to  ensure  adequate  supplies. 

Portsmouth. — Price  Increase. — The  T.C.  has  decided 
that  the  charges  for  electricity  for  power,  heating  and  lighting  will 
be  increased  by  15  per  cent.,  from  the  December  quarter,  1915. 

Stafford. — Plant  Extension. — It  has-been  reported 
to  the  T  C.  that  owing  to  the  increasing  consumption  of  electricity 
it  is  absolutely  necessary  to  take  measures  to  keep  up  the  supply. 
The  time  has  come  when  the  Council  cannot  safely  continue  with 
the  present  plsnt,  and  the  Committee,  which  has  had  the  matter 
under  consideration,  hopes  at  the  earliest  possible  moment  to  lay  a 
comprehensive  scheme  before  the  Council. 

South  Africa. — At  a  recent  meetinir  of  the  Worcester 
(Cape  Province)  T.C,  the  electrical  engineer  reported  that  the  lack  of 
shipping  from  English  ports  was  seriously  interfering  with  the 
delivery  of  the  plant  for  the  lighting  installation.  He  was  afraid 
that  the  contractors  would  be  unable  to  have  the  work  completed 
before  the  end  of  January. 

Daring  a  recent  lightning  storm  in  Johannesburg,  the  overhead 
high-tension  wires  were  struck,  and,  as  a  result,  the  automatic 
switches  at  the  central  power  station  were  blown  out.  A  great 
portion  of  the  town  was  in  darkness  for  a  short  period. 

Thirsk. — Street  Lighting. —  Owing  to  only  si.\  of  the 
74  public  lamps  having  been  used  during  the  lighting  season, 
in  consequence  of  the  lighting  regulations,  the  Sowerby  P.C. 
has  requested  the  E.L.  Co.  to  grant  a  rebate  from  the  contract 
account  of  £115.  The  company  has  pointed  out  that  its  working 
expenses  are  very  little  less  than  before  the  war,  the  only  small 
saving  being  in  fuel. 

Tyneniouth. — The  electrical  engineer  reports  that  in 
many  cases  the  consumption  of  current  by  motors  was  very  much 
less  than  was  expected,  and  he  recommends  that  the  IJd.  rate  be 
not  charged,  unless  the  consumers,  along  with  any  lighting  on  the 
same  service,  take  current  to  the  value  of  £1  in  a  quarter.  The 
Electricity  Committee  proposes  to  make  a  minimum  charge  of  5^. 
per  quarter  in  respect  of  supplies  to  garages,  such  amount  to  be  in 
addition  to  meter  rent. 

West  Broiiiwich.— Price   Increase.— The  T.C.  has 

decided  to  increase  the  price  of  electricity  by  1.-.  per  cent,  to  ordi- 
nary power  consumers  ;  the  question  of  the  revision  of  the  pre-war 
contracts  is  under  consideration. — Binni/iphatn  Daily  Post. 

Weymouth.— The  T.C.  has  applied  to  the  B.  of  T. 
and  to  the  R.D.C.  for  permission  to  supply  current  to  Radipole 
Manor,  which  is  outside  the  borough  area. 

Wisbech.— Street  Lighting.- It  was  intimated  at 
the  December  meeting  of  the  T.C.  that  the  Electric  Supply  Co. 
had  treated  the  Corporation  very  liberally  with  regard  to  its 
charges  owing  to  the  lighting  restrictions. 

Woodford.— Puov.  Orders.— P.oth  the  London  Elec- 
tric Supply  Co.  and  the  Periandra  Syndicate  have  informed  the 
U.D.C.  that  their  applications  for  prov.  orders  for  E.L.  in  the  dis- 
trict have  been  deferred, 


TRAMWAY  and  RAILWAY  NOTES. 

Ashtoii-under-Lvne.— AV.MiKs    Armituation.  —  It   is 

report  rd  that  the  B.  of  T.  arbitrator  has  made  an  award 
respecting  the  application  of  tramway  employes  in  the  service 
of  the  Corporation,  the  Stalybridgo  Joint  Board,  and  the 
Oldham,  Ashton  and  Hyd«  tramways,  under  which  drivers  and 
conductors  will  get  an  advance  in  wages  of  i°<;d.  per  hour,  and  shed- 
men  and  cleaners  id-  per  hour, 

Australia.— The  anniinl  report  of  the  CommifBioner  of 
the  West  Australian  Railways  shows  the  financial  result  of  the 
working  of  the  Perth  (Jovcrnmcnt  tramways  for  the  year  ended  June 


30th,  1915  :— Reoeptp,  £114,021;  expenditure,  £78,346  ;  interest 
charges,  £23,931  ;  leaving  a  net  profit  of  £11,742,  equal  to  2'2  per 
cent,  on  the  purchase  price. —  Cummiiinvealth  Eitij'imer. 

The  annual  report  of  the  electric  tramway  and  lighting  depart- 
ment of  the  Fremantle  (VV.A.)  Council,  shows  tramway  receipts 
amounting  to  £34.253,  lighting  receipts  to  £22,073,  and  a  total 
income  of  £56,326,  as  compared  with  £5.1,386  in  1914,  and  £50,760 
in  1913.  The  working  expenses  amounted  to  £39,906,  as  against 
£41,039  in  the  previous  year,  leaving  a  gross  profit  of  £16,419,  as 
against  £14,347  in  l'.il4-:  after  providing  for  interest  en  loan  and 
bank  interest,  ic,  there  was  a  net  balance  of  £10,055,  which  has 
been  appropriated  as  follows  :  —  Sinking  fund,  £2,860 ;  loan 
redemption,  £79  ;  depreciation,  £5,241  ;  contribution  to  Fre- 
mantle and  East  Fremantle  Municipal  Councils,  £1,885.  The 
number  of  car-miles  run  was  561,913  ;  the  passengers  carried 
numbered  4,510.619;  the  average  car  revenue  per  car-mile  was 
13i)2d.,  and  the  average  fare  paid  per  passenger,  r685d.  The 
estimate  of  additional  capital  required  fcr  the  year  ending  August 
16th,  1915,  is  as  follows  :— Additions  to power-houee  plant,  £16,073  ; 
tramway  extensions,  less  loan  funds  already  raised,  £1,050  ;  turn- 
out at  railway  station,  £215  ;  rolling  stock,  two  bogie  cars,  £4,000  ; 
lighting  imains,  transformers,  meters,  \o  ,  £1,662  ;  total,  £23,000. 
The  total  number  of  consumers  conneottd  to  the  mains  of  the 
electricity  department  wfs  1,442,  as  against  1,201  in  1914,  and 
987  in  1913,— r«m.  Engineer. 

Birmingiiam. — At  the  adjourned  inquest  on  the  three 
victims  of  the  tramway  accident  which  occurred  last  month,  a 
verdict  of  accidental  death  was  returned,  the  jury  holding  that  the 
driver  mitjudged  the  distance  for  the  application  of  the  brskes. 
A  B.  of  T.  inquiry  has  also  taken  place,  Mr.  Dickinson,  engineer 
to  the  tramways  department,  expressing  the  opinion  that  the  car 
was  travelling  at  too  high  a  speed,  and  that  the  magnetic  brake 
was  too  fully  applied,  otherwise  at  the  stated  speed,  and  with 
unlocked  wheels,  it  should  have  passed  the  curve  safely  instead  of 
running  off. 

Burnley. — Exciting  scenes  were  iivitnessed  in  Church 
Street,  on  December  16th,  a  defect  developing  in  the  electric  cables 
and  making  the  road  alive.  As  a  consequence,  several  horses, 
pedestrians  and  dogs  received  shocks  of  a  more  or  less  violent 
nature.  Fortunately,  the  voltage  was  not  snflBcient  to  inflict 
injury,  those  affected  suffering  mostly  from  fright. 

Canada.— It  is  stated  that  the  Ontario  Hydro-Electric 
Commission  may  possibly  purchase  all  the  Ontario  electric  railway 
lines  owned  by  Messrs.  MacKenzie  &  Mann. 

The  proposed  Hydro-Electric  railway  between  Toronto  and 
Guelph  has  been  endorsed  by  15  municipalities  interested  in  the 
project. 

ContinentaL — Germany. — It  is  stated  that  the  Berlin 

Tramway  Co.  is  compelled  not  only  to  employ  women  as  con- 
ductors, but  also  as  drivers,  owing  to  several  hundred  male  drivers 
having  been  called  up  for  army  service.  Many  people  are  pro- 
testing against  the  employment  of  women  and  threaten  to  txiycott 
the  women-driven  trams,  as  they  consider  the  system  will  b« 
fraught  with  danger. 

Edinltur;>h.— Mr.  J.  M.  Dick  Peddie,  a  director  of  the 
Edinburgh  and  District  Tramway  Co.,  replying  to  critics  who 
assume  that  the  fact  of  the  city  having  a  cable  car  system  is 
entirely  due  to  the  company,  says  the  cable  system  was  the  deliberate 
selection  of  the  Corporation  under  the  advice  of  one  of  the  most 
noted  electrical  engineers  in  this  country,  who  decided  for  the 
cable  owing  to  the  peculiar  conditions  prevailing  in  Edinburgh. 
Continuing,  he  said  when  the  system  was  controlled  by  the 
Corporation,  there  might  be  a  considerable  reduction  in  fares, 
but  then  the  Corporation  would  not  have  to  pay  £113,000  a  year 
in  rent,  and  a  Corporation  was  always  in  the  happy  position,  when 
it  embarked  on  a  commercial  undertaking,  that  if  it  were  run  at  a 
loss  it  could  always  fall  back  on  the  ratepayers  to  make  up  the 
deficiency. 

Halifax. — The  Tramways  Committee  of  the  T.C.  is 
experimenting  with  a  Ford  delivery  van,  but  considerable  opposi- 
tion has  been  shown  in  the  Council  in  respect  of  the  purchase  of 
this  vehicle  on  the  grounds  of  the  great  antipathy  which  Mr.  Ford 
has  shown  to  Great  Britain.  The  Tramways  Committee  has,  as  a 
result,  withdrawn  its  recommendation  in  favour  of  purchase. — 
CKiiimfn-uil  Motor. 

Hull.— Si'eed  Reduction. — The  Tframways  Committee 
has  decided  to  reduce  the  speed  of  cars  by  about  one-halt  during 
the  darkness  of  the  morning  and  evening, 

Hyde. — Tlic  proposed  through  running  of  cars  from 
Manchester  to  Hyde  formed  the  subject  of  an  interview  which  the 
town  clerk  had  rci-ently  with  Mr.  .1.  M.  McElroy,  manager  of  the 
Manchester  tramways  department,  and  the  latter  stated  that  the 
Corporation  would  be  prepared  to  run  a  service  of  cars  to  Hyde 
Market  Place,  either  taking  a  lease  of  the  portion  of  the  Hyde 
tramway  from  the  boundary  to  the  Market  Place,  or  undertaking 
the  running  on  terms.  The  Stalybiidge  Joint  Board  has  also 
made  suggestions  for  using  the  Hyde  tramway,  and  the  Hyde  Cor- 
paT,-\tion  has  decided  to  ask  the  Board  to  appoint  a  deputation  to 
confer  nn  the  basis  of  one  of  the  proposaln  that  the  Board  should 
act  as  the  running  authority  of  the  Hyde  tramways  on  terms  to 
be  arranged, 

Ipsnich, — F^i.ECTHir  Veiiict.e. — Tho  Ipswich  Industrial 
Co-operative  Society  has.  we  learn,  ordered  a  2) -ton  electric  motor 
delivery  van  of  the  "Orwell  "type  from  Messrs,  Ransomes,  Sims 
and  Jcfforics,  Ltd.,  of  that  town. 
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London, — L.C.C. — AVorkjien's  Fares. — The  High- 
ways Committee  has  decided  that  ordinary  fares  shall  be  oharped 
on  cars  scheduled  to  arrive  at  or  leave  the  Central  liOndon  termini 
up  to  3.30  a.m.  Under  this  arranpement  ordinary  fares  will  be 
chari>:ed  only  on  the  cars  specially  run  as  all-ni^ht  cars,  and  the 
fares  on  cars  startiDs  on  service  as  workmen's  oars  will  not  be 
affected. 

Women  condnctors  commenced  their  duties  on  Monday  morning: 
last  on  the  L.C.C.  trailer-oars  on  the  South  London  eeotions,  and  it 
is  anticipated  that  the  innovation  will  shortly  be  extended  to  other 
districts. 

The  B.  of  T.  has  ordered  that  the  time  limited  by  the  Central 
London  Railway  Act,  1913,  for  the  compulsory  purchase  of  lands 
and  easements  shall  be  extended  for  one  year  from  August  15th. 
191i;. 

Manchester. — The  Backlow  Council,  which  recently 
refused  to  renew  the  licence  to  the  Manchester  Corporation  tram- 
way department  for  the  runningr  of  motor-'buses  into  the  village 
of  Northenden,  has  now  renewed  the  licence,  following  local 
protests. 

Xew  Zealand, — The  report  on  the  working  of  the 
Christchurch  electric  tramways  for  the  year  ended  March  31st  last, 
shows  receipts  amounting  to  £H3,'Jll,and  expenses  to  £78,072; 
after  deducting  interest  and  sinkiiij  fuod  and  reserve  fund  charges, 
the  net  surplus  amounts  to  approximately  £10,C00  ;  the  number  of 
oar-miles  run  was  2,271,996  ;  the  passengers  carried  were  16,828,269, 
and  the  average  revenue  per  car-mile  l.">099d.  The  operating 
expenses  have  been  reduced  during  the  year  by  ^Bld.  per  car- 
mile.  The  report  states  that  an  agreement  has  been  entered  into 
with  the  Government  for  the  purchase  of  power  from  the  Leke 
Coleridge  hydro-electric  station,  and  it  is  anticipated  that  when 
this  supply  commences,  probably  in  March  next,  power  costs  will 
be  reduced. —  Commomvealth  Eiii/iiieer. 

\orthani])ton. — Female  Labour. — Women  conductors 
were  introduced  upon  the  Corporation  tramways  on  Monday  last. 
For  some  time  females  have  acted  as  conductors  of  local  motor- 
'buses, 

Oldham. — The  municipal  car  service  is  to  be  entirely 
stopped  on  Christmas  Day,  this  decision  having  been  arrived  at  in 
spite  of  some  opposition  on  the  part  of  members  of  the  Tramways 
Committee. 

Rochdale. — Restricted  Service.  —  The  Tramways 
Committee  has  adopted  a  recommendation  of  the  general  manager 
that  the  car  service  be  curtailed  each  evening  except  on  Saturdays 
and  Sundays. 

Salford. — Women  Drivers. — The  Tramways  Com- 
mittee has  under  consideration  the  employment  of  a  certain 
number  of  women  car  drivers.  The  female  conductors  have  stood 
the  severe  weather  lately  prevailing  very  well  indeed,  the  per- 
centage of  absences  through  sickness  having  been  below  that 
of  the  men. 

South  Laiicasliire. — A  number  of  women  conductors 
made  their  first  appearance  last  week  on  various  routes  of  the 
South  Lancashire  Tramway  Co.'s  extensive  system. 

Tjneniouth. — The  Parliamentary  Committee  has 
resolved  to  empower  the  Borough  surveyor  to  engage  the  services 
of  an  expert  to  consult  with  as  to  the  condition  of  the  Tynemouth 
Co.'s  oars  and  tramways. 

Walthanistow. — The  Commissioner  of  Police  has 
advised  the  Tramways  manager  that  it  would  be  inadvisable  to 
provide  flash  lamps  for  the  use  of  conductors  on  tramcars. 
Accordingly  no  further  action  is  to  be  taken  in  the  matter. 


The  interruption  of  the  Fanning  Island  cables  caused  the  nuepension 
of  international  traffic  for  two  months,  resulting  in  a  loss  of 
revenue  exceeding  £50,000  ;  this  loss  was  more  than  compensated 
for  by  the  increase  of  traffic  resulting  from  war  conditions. 

The  expenditure  showed  an  increase  of  £14,065,  due  almost 
entirely  to  the  war.  The  renewal  fund  on  March  31st,  1915,  was 
valued  at  1 163,964  investments  and  £56,282  cash,  in  addition  to 
cable  valued  at  £51,292. 

.•\.  fault  occurred  near  Norfolk  Island  on  August  ISth,  1914,  due 
to  rock  chafe,  and  in  repairing  it  the  cable  in  the  vicinity  of 
the  fault  was  found  to  be  extensively  corroded,  necessitating 
the  renewal  of  several  miles.  On  September  7th,  as  reported  in  oar 
columns  at  the  time,  the  German  cruiser  Xilrnhpni  wrecked  the 
station  at  Fanning  Island  and  cut  the  cables.  On  September  22nd 
the  staff  at  Fanning  succeeded  in  restoring  temporary  communica- 
tion with  Suva  by  improvised  means,  and  three  days  later  the 
relief  steamer  arrived.  "  In  effecting  the  repair  of  the  Suva  cable 
the  members  of  the  staff  concerned  displayed  remarkable 
ingenuity  and  skill.  In  particular,  the  work  of  one  of  the 
operators,  Mr.  Hugh  Greig,  is  worthy  ot  special  mention.  This 
officer  adapted  an  ordinary  pickaxe  to  the  purposes  of  a  grapnel, 
and  succeeded  by  this  means  in  partially  raising  the  heavy  shore 
end  where  it  was  cut.  He  also  dived,  and,  working  under  the  sea, 
secured  the  end  by  ropes,  thus  enabling  it  to  be  raised  above  the 
sea  level."  Without  the  least  previous  experience  in  handling  or 
repairing  cables,  and  with  no  proper  appliances,  Mr.  Greig 
raised  both  ends  of  the  cable  and  buoyed  them  with  rafts  made  of 
planks  and  barrels  ;  he  then  made  a  connection  between  the  (nds 
with  ordinary  covered  wire.  The  ends  of  the  cable  could  not  be 
brought  together,  as  they  had  been  towed  widely  apart  by  the 
German  vessel. 

Both  the  Fanning  cables  were  repaired  by  the  o.s.  Iris  in 
October,  but  owing  to  the  difficulty  experienced  in  recovering  the 
duplex  balances,  it  was  not  possible  to  accept  traffic  until  November 
5th.  These  cables  had  never  previously  been  interrupted.  The 
repairs  cost  about  £5,000. 

A  cable  laid  in  August  last  year  has  proved  useful  in  providing 
an  alternative  route  across  Vancouver  Island,  and  a  special  wire 
between  Sydney  and  Melbourne  has  been  set  apart  by  the  Common- 
wealth Post  and  Telegraph  Department,  for  the  exclusive  use  of 
Pacific  Cable  traffic. 

The  auxiliary  schooner  Strathcona,  which  was  built  for  the  pur- 
pose of  maintaining  regular  communication  between  Honolulu  and 
Fanning  Island,  was  lost  on  her  maiden  voyage  in  June  of  this 
year,  whilst  sailing  from  Auckland  to  Fiji.  All  the  ship's  company 
were  rescued  by  the  Irix.  A  Court  of  Investigation  attributed  the 
wreck  to  the  faulty  navigation  of  the  master,  whose  certificate  was 
suspended  for  six  months. 

The  staff  has  had  to  work  at  high  pressure  daring  the  war,  with- 
out rest  or  furlough,  and  at  Fanning  Island  without  electric  light- 
ing or  cold  storage  plant.  It  has  not  been  possible  to  obtain 
sufficient  additional  operators,  but  a  number  of  men  are  being 
trained  for  the  purpose.  A  bonus  of  10  per  cent,  has  been  autho- 
rised as  from  .January  1st,  1915.  Nine  members  of  the  head  office 
staff  are  serving  with  the  Forces.  The  Board  was  unable  to  accede 
to  applications  from  operators  at  the  cable  stations  for  leave  to  join 
the  Colours,  but  several  broke  their  contracts  for  this  purpose. 

The  deferred  and  week-end  services  have  been  maintained  except 
during  the  interruption  of  the  cable,  and  the  week-end  service  is 
still  available  only  by  the  Pacific  Cable.  Many  business  telegrams 
in  plain  language  are  sent  at  the  week-end  rate,  greatly  increasing 
the  pressure  on  the  service,  at  the  expense  of  the  ordinary  traffic. 

The  carrying  capacity  of  the  Bamfield-Fanning  Island  cable,  the 
longest  in  existence,  in  1896  was  estimated  at  less  than  two 
million  paying  words  per  annum.  Daring  the  current  year  the 
cable  has  frequently  carried  more  than  175,000  words  per  week, 
or  at  the  rate  of  about  nine  million  paying  words  per  annum.  The 
total  number  of  paying  words  transmitted  in  1914-15  was 
4,403,098,  allocated  as  follows  :- Ordinary,  1,065,431:  deferred 
ordinary,  1,159,890  ;  Government,  405,851  ;  Press,  357,604  ;  deferred 
Press,  340,070;  week-end,  1,074,262. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Russia.  —  On  November  25th,  at  the  Circuit  Court 
(says  a  Petrograd  paper),  the  trial  tock  place  of  a  well-organised 
band  of  thieves  who  specialised  during  the  whole  year  1913  in 
cutting  down  telegraph  wires.  The  band  numbered  14,  with  a 
certain  Bogdanoff  at  the  head  as  organiser,  and  included  carmen, 
buyers,  &c.  Only  skilled  electric  wiremen  undertook  the  catting, 
these  having  been  in  the  employment  of  the  "  1886  company." 
All  of  them  were  between  16  and  23  years  of  age.  They  carried 
out  in  all  40  thefts  of  copper  wire,  valued  at  over  8,000  roubles. 
This  case  is  typical  of  quite  a  number  that  occupy  the  attention 
of  the  Russian  police  from  time  to  time. 

The  Pacific  Cable. — The  report  of  the  Pacific  Cable 
Board  for  the  year  1914-5  shows  that  the  traffic  receipts  were 
£221,280  ;  other  sources  of  revenue  brought  up  the  total  income 
to  £225,045.  The  expenditure,  including  £32,100  paid  to  the 
renewal  fund,  amounted  to  £146,3.j9,  leaving  a  surplus  of  £78.686. 
Interest  and  sinking  fund  requirements  totalled  £86,601,  so  that 
the  balance  to  be  provided  by  the  Imperial  and  Dominion  Govern- 
ments was  £7,915,  a  sum  which  is  less  than  last  year's  fijjure  by 
£12  035.  The  net  traffic  receipts  exceeded  those  of  the  previous 
year  by  £25  225  ;  there  was  a  decrease  of  traffic  at  ordinary 
tariffs,  but  the  deferred  traffic  showed  an  increase  of  599,879  words, 
and  the  week-end  traffic  rose  from  326,920   to  1,074,252   words. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Australia. — Adelaide.— January  19th.  P.M.G.  Com- 
mon-battery switchboard.    See  "  Official  Notices"  November  19th.' 

January  26th.  Deputy  P.M.G.  Twenty  tons  of  galvanised- iron 
wire,  400  lb.  to  the  mile.* 

January  26th.  Deputy  P.M.G.  Telephone  instruments,  parts 
and  accessories.* 

Bbi.'^banb.— February  23rd.  P  M.G.  Wheitst.ne  apparatus. 
See  "Official  Notices"  Dec.  17th. 

Sydney. — January  31st.  Three  electrically-operated  railway 
freight-car  transferers,  for  Jones  Bay  wharfage,  Pyrmont.  Partioo- 
lars  from  EngineerinChief  of  the  Harbour  Trust,  Circular  Quay. 

February  7th.  Metropolitan  Board  of  Water  Supply  and 
Sewerage.  For  No.  1  pumping  station  at  Ultimo.  Two  centrifugal 
pumps  and  electric  motors  (1,000  gallons  per  minute  each), 
switchboards,  starters.  A:c.     Contract  No.  1,301.' 

February  28th.  Municipal  Council.  Tenders  for  induction 
regulators.  Specifications  (Us.  6i.)  from  the  Electric  Light 
Department,  Town  Hall,  Sydney. 
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Darliii«'ton.  —  January     12th.      Corporation.      Coal 

bnnkerB,  elevators,  &c.,  for  the  eleotrioity  works.     Specifioations 
from  the  Boroaerh  Electrical  Engineer,  Haughtoa  Road. 

Liverpool. — December  2'.)th.  Electrical  supplies,  for 
Toxteth  Park  B.  of  G.  Mr.  R.  A.  James,  Clerk,  lo,  High  Pa-k 
Street. 

London.— St.  Pancras. — January  10th.  B.C.  Steel 
constrnctional  work  (power-house  extension)  for  the  Eleotrioity 
Department.  Specifications  (£1)  from  the  Borough  Electrical 
Eneiceer,  .57,  Pratt  Street,  N.W. 

Hampstead. — January  6th.  B.C.  Eleotricil  engineer's  stores, 
oilp.  &c.  Particulars  from  the  Town  Clerk,  Town  Hall,  Haverstock 
HUl,  N.W. 

Manchester. — January  5th.  Alterations  and  additions 
to  p'pework  and  condensing  plants  for  Nos.  13  and  1.5  turbines, 
Stuart  Street  station.  Mr.  F.  E.  Hughes,  Secretary,  Eleotrioity 
Department,  Town  Hill. 

Xuneaton. — December  24th.  Corporation.  Supply  and 
erection  of  an  overhead  line,  for  the  Electricity  Department.  See 
"  Official  Notices  "  December  10th. 

Redditch. — December  28th.  Council.  Eighty  tons  per 
week,  for  three  months,  of  D  S.  nuts  or  rough  slack.  See  "  Official 
Notices"  December  10th. 

Soath  Africa. — Durban. — January  5th.  Corporation 
Telephone  Department.  (1)  Telephone  apparatus  and  materials  ; 
(2)  underground  cables  ;  (3)  540  c.i.  pipes,  9  ft.  long,  for  cables. 
Messrs.  Webster,  Steel  &  Co.,  5,  EMt* India  Avenue,  E.G.,  are  ths 
Corporation's  London  agf  nts.* 

Spain. — January  6th.  Electrification  of  seven  movable 
three-ton  steam  cranes  and  one  fixed  25-ton  steam  crane  on  the 
wharves  at  Bilbao.  Specifications  from  and  tenders  to  Junta  de 
Obras  del  Puerto  Alameda  de  Mazirredo,  3,  Bilbao.  Local  repre- 
sentation.— Board  of  Trade  Journal. 

The  municipal  authorities  of  Anguita  (Province  of  Guadalajara) 
are  at  present  inviting  tenders  for  the  concession  for  the  electric 
lighting  of  the  town  during  a  period  of  ten  years. 

Specifications  for  the  items  marked  *  can  be  seen  at  the  Board 
of  Trade  Commercial  Intelligence  Branch  in  London, 


CLOSED. 
Bri^rliton. — The  B.  of  fr.  has  accepted  the  tender  of 
Mr.  H.  J.  Galliers,  of  Brighton,  for  the  supply  of  electric  fittings. 

Bristol. — The  Docks  Committee  of  the  T.C.  has  accepted 
the  tender  of  Messrs.  Siemens  Bros.  &  Co.,  Ltd.,  for  425  yds.  of 
triple-concentric  paper-insulated  cable  for  the  diversion  of  the 
main  cables  at  the  north  side  of  the  Royal  Edward  Dock. 

(Glasgow. — The  Tramways  Committee  has  recommended 
the  acceptance  of  the  offer  by  the  B.I.  &  Helsby  Cables,  Ltd.,  for 
the  supply  of  copper  trolley  wire. 

(liOTerniiient    Contracts.  —  List    of    new    contracts, 

November.  I'.ilS  : — 

War  Office. 

Bridge  Meceors.— Evershed  4  Vignolcs,  Ltd. 

Cable.— CraiKpark  Blertric  Cable  Co.,  Ltd. ;  Mscintosh  Cable  Co.,  Ltd. 

Kbonite  rod  and  sheet.— Alpetton  Rubber  Co.,  Ltd. ;  IndURubber,  Gulta- 
Peroha  &  Telegraph  Works  Co.,  Ltd. :  Siemens  Bros.  4  Co.,  Ltd. 

Generating  sets. — Aster  Engineering  Co.,  Ltd. 

Works  services.— Electric  lighting  and  power  in  fabric  shops  at  South 
Farnborough  :  Hancock  &  Rixon.  Electric  light  installation  at  new- 
camp,  Grantham  :  Cooper  &Ci.  Prisoners  of  war  camp,  Dorchester: 
Pincbin  4  Walton.  Royal  Flying  Corps  camp,  Norwich  :  Mann, 
EgertoniCo.  Prisoners  of  war  camp,  Alexandra  Palace  :  C.Cooper 
and  Co. 

POKT  Office. 

Protective  appiratus. -Western  Electric  Co  ,  Ltd. 

Telephone  apparatus.— Siemens  Bros.  &  Co.,  Lti. 

Submarine  cables —Siemens  Bros.  ,v  Co.,  btJ. ;  Telegraph  Construction 
and  Maint<^nance  Co.,  Ltd. 

Telephone  oable.-Callendcr's  Cable  4  Construction  Co.,  Ltd.;  W.  T. 
Olovcr  4  ( :o.,  Ltd. ;  W.  T.  Henlo.T's  Telegraph  Works  Co  ,  Ltd. ; 
Telegraph  Construction  4  Maintenance  Co.,  Ltd. 

Batterv  ccIIk.— Hiemens  Bros,  k  Co.,  Ltd. 

Fuse  mountings.— Taylor,  Tunniclill  4  Co.,  Ltd. 

Bronze  wire— T.  Bolton  4  Bons,  Ltd.  ;  B.I.  4  Helsby  Cables,  Ltd.  ; 
Shropshire  Iron  Co.;  F.  Smith  4  Co.  Cncorporaled  in  the  London 
Electric  Wire  Co.  &  Binithf,  Ltd.). 

London. — The  tender  of  .Messrs.  Siemens  liros.  Dyniimo 
Works,  Ltd.,  has  been  accepted  for  the  supply  ot  Wotan  and  carhin 
flUment  lamps  to  the  Royal  Mail  Steam  Packet  Co.,  during  12 
months  from  January  Ist,  1916. 

LC.C— The  following  tenders  have  been  accjpted  for  the  supp'y 
ot  electric  insulating  materials  . — 

Ii.  Andrfw  4  Co  ,  Items  7,  8  and  11, 

Robert  W.  Blackwell  4  Co  ,  Ltd.,  Hem  1. 

Oro.  HalteraloT  A  Sons,  l/td.,  item  \i. 

George  Marl>nilan  4  Co.,  iti>ro  8. 

Micanlle  \  Insulators  Co.,  Ltd.,  itsm  3. 

Siemens  Bros.  4  lo.,  Ltd.,  Hems  5, 1!  and  9. 

l/iiton. — The  Electricity  Committee  proposes  to  ;iccept 
the  tender  of  Messrs.  J.  Taoer  k  Son  to  supply  from  100  ta  l.'iO 
tons  of  coal  per  month,  for  a  period  of  12  months,  at  19s.  2d.  per 
ton  (ISs.  OJd.  per  ton  in  Corporation  wagons). 


New  Zealand.  —  The  following  tenders  have  been 
received  by  the  Pjblic  Services  Tender  Board  of  Wellington  tor 
the  supply  of  120  miles  of  copper  cable  :  — 

Turnbull  &  Jones,  Ltd (accepted!   £3,4«!0 

Richardson,  McCabe  4  Uo 3,670 

A.  D.Riley  &Oo „      8,635 

B.  Brown,  Ltd 3,733 

P.  R   Baillie.iCi B,9« 

A.  4  T.  B.irt,  Ltd 4,118 

Laurence  &  danson  Co 4,269 

New  Zealand  Shipping  and  Commerce. 

Oswaldtwistle. — The  U.D.C.  has  purchase!  an  electric 
crane  from  Messrs.  Rushworth  Bros.,  Ltd.,  at  £340. 

Spain. — The  Port  Authorities  at  Valencia  have  awarded 
the  contract  for  four  electric  cranes  to  the  Sociedad  La  Maqninis'a 
Maritima  y  Terrestre  of  Barcelona,  at  £7,780,  for  delivery  in  ten 
months. — Board  of  Trade  .Journal. 

Venezuela. — The  "Ministerio  de  Fomento  "  h;is  granted 
permission  to  Sanor  Santiago  Carcano  to  construct  a  telephone 
line  14  kiloms.  (about  8'  miles)  long  in  the  districts  of  San 
Sebastin  and  Ricaurte,  in  the  State  of  Aragua. — Board  of  Trade 
Journal. 


FORTHCOMING     EVENTS. 


Salford  Technical  and  Engineering  Association.— Monday,  December 
27tb.  At  7  p.m.  At  the  Royal  Technical  Institute,  Peel  Park.  Annual 
Social. 

Boyal  Institution  of  Great  Britain.— Tuesday,  December  iilh.  At  Alb  •■ 
marie  Street,  Piccadilly,  W.  (Jbristnias  Lectures  for  Juveniles.  "  Wire- 
less Messages  from  the  Stars,"  by  Prof.  H.  H.  Turner. 

Leeds  Association  of  Engineers.— Thursday,  December  30th.  At  7.80  p.m- 
At  5,  Park  Lane.    Discussion. 


NOTES. 

B.E.  i.n.-i. — The  following  firms  have  recently  been 
elected  members  of  the  B.E.A..M.A.  : — Cole,  Marchant  &  Morley, 
Ltd.,  Bradford  ;  Hick,  Hargreaves  &  Co.,  Ltd.,  B}lton  ;  Eiison  and 
Swau  United  Electric  Light  Co.,  Ltd.,  London. 

Accident, — Aloysious  Brady,  mechanic,  and  James 
Murphy,  labourer,  employed  by  Bray  (Co.  Wicklow)  Urban  Council, 
were  on  Saturday  last  examining  an  electric  transformer  opposite 
the  Town  Hall,  when  the  over  apparently  touched  the  live 
terminal,  with  the  result  that  they  were  thrown  to  the  ground 
with  great  violence  and  rendered  unconscious.  Subsequently  they 
were  removed  to  their  homes  for  treatment. 

Electric  Heating  and   Electric  Fnrnaces. — In  the 

concluding  lecture  of  his  course  at  University  College,  Prof. 
Fleming  drew  attention  to  the  electric  tire  heater,  which  was 
described  in  the  Elkctbical  Review  of  September  24th,  191."i. 
He  then  dealt  with  electric  cooking,  pointing  out  the  importance 
of  this  class  of  load  to  electricity  works,  as  it  required  five  or  six 
times  as  mnch  energy  as  the  lighting  of  a  house.  Unfortunately, 
owing  to  the  high  specific  heat  of  water,  he  said,  the  electrical 
heating  of  water  in  quantity  was  a  very  costly  matter.  On  the 
other  hand,  the  high  efficiency  of  electric  heating  helped  to  reduce 
the  expense  ;  whereas  the  efficiency  of  a  gas  lioiling  ring  in  h°atin; 
water  was  found  to  be  only  ."iS'S  per  cent.,  that  of  an  electric 
kettle  was  over  90  per  cent.  Taking  about  half  a  kilowatt,  an 
electric  kettle  or  saucepan  would  raise  two  pints  of  water  to  boil- 
inz  point  in  about  a  quarter  of  an  hour.  Electric  heaters  not 
ombined  with  the  cooking  utensils  were  not  so  effinen*',  and  slow 
heating  due  ti  small  power  entailed  losses  due  to  radiit'o  \  and  air 
convection  ;  thus  a  small  immersion  heater  showed  an  efficiency  of 
only  112  per  cent.,  whilst  a  Urg«  one  had  an  efficiency  of  8.")  per 
03nr.  The  Therol  system  of  heatiiij  water  slowly  had  an  effiji-noy 
of  92  per  cent.  In  order,  to  cimpete  with  coal  (used  for  hea'ing 
water  under  efficient  conditionp)  at  203.  a  ton,  eleotrioal  eiergy 
would  have  to  bs  available  at  ,i,*,h  penny  per  unit.  But  in  ordinary 
cooking  operations  the  beating  of  water  played  a  minor  part,  and 
he  considered  that  electricity  at  Id.  per  unit  was  praotio»lIy  equi- 
valent to  gas  at  28.  8d.  per  thousand  cubic  ft.,  without  taking  into 
account  the  many  indirect  advantages  of  electric  cooking.  The 
effect  of  lagging  was  very  important  ;  the  thermal  resistance  of 
an  air  jicket  being  taken  as  1  <>2,  that  of  ootton  wiste  was  2°3S, 
ani  that  of  slag  wool  807.  As  a  rough  general  rule.  Prof.  Fleminfr  ' 
found  that  the  consumption  of  energy  for  cooking  worked  out  at 
about  "one  unit  per  person  per  day,  plus  one  unit  for  the  ov8D."  ' 
Reliability,  safety,  and  low  first  co,-*.  were  the  principal  consider- 
ations in  the  design  of  electric  onoking  apparatus  :  it  was  impossible 
to  periuado  the  housekeeper  that  high  first  cost  might  be  the  , 
cheapest  in  the  long  run.  Amongst  the  advantages  of  electrio 
cooking  were  the  uniform  results  obtained,  the  convenience  of  an 
oven  breast  high,  less  loss  of  weight  of  meat,  ard  immensely 
improved  fl»vour. 

Electric  cooking  apparatus  had  proved  extremely  aseful  also  in  ] 
the  laboratory  and  workshop,  and  had  been  largely  adopted  in  the 
new  chemical  laboratories  of  I'niversity  College.  One  thing  of 
great  moment  was  to  oonvim-s  supply  authorities  of  the  import- 
ance of  keeping  down  the  cost  ot  energy  for  heating  and  cooking  : 
the  recent  Increaeei  in  price  in  some  plaocs  were  an  absurd 
mistake, 
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Apitointments  Vacant.— Mains  jointer  (423.),  for  the 

Rhondda  U.D.C. ;  switchboard  attendant  (308.),  for  Lancaster 
electricity  works.     See  our  advertisement  pages  to-day. 

Fatality.  —  Fife.  —  Alexander  Martin,  an  apprentice 
electrician,  was  killed  in  Lsven  Colliery,  in  the  underground 
workings  :  his  arm  came  in  contact  with  a  live  wire. 

Electric  Vehicle  foniniittee.— The  last  issue  of  the 

Committee's  quarterly  journal,  Ihi-  Electiic  ]'e/iicli\  contains 
a  number  of  interesting  articles  on,  and  illustrations  of.  the  use  of 
the  electric,  tending  to  show  that,  despite  war  conditions,  the  use 
of  this  type  of  vehicle  is  steadily  gaining  ground  in  this  country. 
A  short  description  of  the  charging  station  at  the  Hon.  Secretary's 
own  central  station  at  Ipswich  is  included,  as  well  as  some  striking 
views  of  Messrs.  Harrod's  fl^et  of  electric  vehicles.  We  note  that 
the  total  number  of  electric  vehicles  in  oae,  or  on  order,  in  this 
country  is  now  over  660,  as  compared  with  150  a  year  ago,  which, 
under  all  the  circumstances,  represents  excellent  progresi. 

Electrolysis   E.vtraordiuary. — A  recent  issue  of  the 

Steamxhiji  mentions  that  the  American  three-masted  auxiliary 
yacht  Sea  Call,  claimed  to  be  the  largest  fore-and-aft  schooner  yacht 
afloat,  has  been  ordered  to  be  broken  up  after  only  six  weeks'  service, 
as  a  result  of  Rerious  corrosion  of  portions  of  the  steel  framework 
and  plating  around  the  stem  and  stern,  due  to  electrolytic  action. 
She  was  the  first  steel  ship  ever  built  with  a  bottom  made  entirely 
of  Monel  metal,  although  this  metal,  which  is  composed  of  two 
parts  nickel,  one  part  copper,  and  a  small  percentage  of  other 
metals,  has  been  extensively  used  for  deck  fittings,  anchors,  &o. 

Previous  experiments  in  which  Monel  metal  was  used  in  con- 
junction with  steel  in  the  presence  of  salt  water  has  resulted  in 
corrosion  of  the  steel. 

The  decision  to  scrap  the  vessel  is  said  to  have  raised  a  htated 
controversy  between  American  scientists  and  naval  and  technical 
experts. 

Institution  and  Lectnre  Notes.— Ruffby  Engin- 
eering Society. — At  the  general  meeting  of  this  Society  it  was 
decided  that  no  papers  or  lectures  would  be  given  this  session,  in 
view  of  the  fact  that  the  time  of  the  officials  and  members  was 
largely  occupied  with  war  work,  and  that  owing  to  so  many 
members  having  joined  His  Majesty's  forces  the  efifeotive  member- 
ship was  greatly  reduced.  As  far  as  possible  the  officials  who  were 
elected  for  the  Session  191i-15  will  continue  to  serve  for  the  present 
Session.  The  library  and  reading  room  of  the  Society  will  be  kept 
open  as  usual. 

Society  of  Engineers  (Inc.).— At  the  annual  general  meeting 
on  December  13th,  it  was  announced  that  the  President's  Gold 
Medal  had  been  awarded  to  Mr.  Arthur  H.  Barker  for  his  paper 
entitled  "  Some  Future  Developments  in  Heating  and  Ventilation." 
The  following  ofiScers  were  elected  : — President,  Mr.  Percy  Griffith  ; 
■Vice-Presidents,  Messrs.  H.  C.  Adams,  W.  B.  E^son,  and  W.  N. 
Twelvetrees  ;  Hon.  Sec.  and  Treasurer,  Mr.  D.  B.  Butler. 

The  Secretary,  Mr.  A.  S.  E.  Ackermann,  reported  that  the 
membership  amounted  to  588  ;  about  fifty  were  on  active 
service,  and  many  others  were  engaged  on  war  work.  With 
regard  to  the  effort  of  the  Sjoiety  to  improve  the  status  of  pro- 
fessional engineers  of  aU  classes,  considerable  progress  had  been 
made  in  the  preparation  of  a  comprehensive  scheme  dealing  with 
the  professional  qualification?,  fees,  and  etiquette  of  consulting 
engineers,  and  with  the  position  of  salaried  engineering  officials, 
particularly  those  employed  by  municipal  and  similar  bodies. 

Electrical  Association  of  Australia  (Victorian  Section).— 

At  a  meeting  of  this  Association  held  at  Melbourne  on 
October  28th,  a  piper  on  "The  Electron  Theory  of  Conductivity  " 
was  read  by  Mr.  J.  A.  Erskine,  also  one  entitled  "Notes  on  the 
use  of  Half- Watt  Lamps,"  by  Mr.  W.  H.  Alabaster. 

Liverpool   Engineering'  Society.— On  December  I5tb,  Mr. 

C.  E.  Jones  read  a  paper  on  "  Electrical  Machinery  for  Marine 

Use."     Among  the  papeiis  to  be  rfai  next  year,  the  following  are 

of  electrical  interest : — 

January  26th. — "  Recent  Davelopments  in  Telephony,"  by  Mr. 

6.  C.  Morris. 
February  23rd. — "Efficiency  of  Prcj  jctors  and  Kfflectorp,'  by 

Mr.  Haydon  T.  Harrison. 
March   8th. — "The   Modernising  of   an  Electric  Power  Supply 

Undertaking,"  by  Mr.  E,  M.  Hollingsworth. 
April  12th. — "Electric   Power  in    Qaarry   Operation,"    by   Mr. 
G.  K.  Paton. 

Northampton  Polytechnic  Institute. — The  eighteenth 

annual  prizs  and  certificate  distribution  of  this  Institute  was  held 
on  Saturday,  December  18th.  The  Principal.  Dr.  MuUinenx 
Walmsley,  occupied  the  chair,  and  Mrs.  Walmsley  distributed  the 
prizes  ;  the  usual  conversazione  and  exhibition  of  work  were 
omitted  from  the  programme.  The  Principal  said  that  enrolments 
to  the  day  classes  had  been  well  maintained  (1,718,  as  against  2,100 
in  I913-H)>  hut  there  was  a  continuous  drain  on  all  senior  students 
for  enlistment  and  for  work  in  munition  shops.  The  evening 
classes  showed  24  per  cent,  reduction  in  enrolments  directly 
attributable  to  the  war.  and  the  student-hours  for  the  session  fell 
from  121,1100  to  79,000  (706  to  48  hours'  average  per  student). 
The  energy  with  which  the  Governors  had  worked  to  establish 
courses  in  technical  optics  had  been  folly  justified  by  recent  events. 
In  the  Faculty  of  Engineering  three  students  secured  honours 
degrees,  and  seven  passed  the  intermediate  examination  ;  the 
number  of  City  and  Guild  certificates  was  67  (101),  and  of  St.  John 
Ambulance  certificates  96  (28).    The  Voluntary  Aid  DetaohmeHt 


had  26  memberj  on  active  service,  and  there  were  22  of  the  staff, 
226  students,  and  119  members  of  the  Polytechnic  with  the  Forces. 
Courses  for  drafts  of  artillerymen  had  been  arranged  covering  field 
telephony,  range-finding  and  map  reading  :  s97  men  had  already 
taken  this  coarse.  The  Principal  urged  upon  students  the  import- 
ance of  concentration  and  devotion  to  work  :  the  future  of  the 
country  industrially,  as  well  as  in  respect  of  its  present  needs,  lay 
with  the  younger  workers. 

The  Litfhting-  of  Trains.— Yet  another  terrible  railway 
disaster,  accompanied  by  a  furious  confligration,  has  been  added  to 
the  long  list  of  tragedies  that  might  have  been  alleviated  by  taking 
warning  from  experience.  The  accident  took  place  at  St.  Bede's 
Junition,  on  the  North-B»stern  Railway,  two  trains  and  a  light 
engine  being  involved  ;  three  coaches  caught  fire  and  blazed 
fiercely,  rendering  attempts  at  rescuing  the  passengers  futile. 
Seven  teen  persons  lost  their  lives,  many  of  them  by  fire.  The  out- 
break of  fire  is  attribute!  to  the  escape  of  gas  from  the  storage 
cylinders  under  the  coaches,  and  one  of  the  passengers  who  escaped 
from  a  burning  coach  states  that  the  compartment  was  filled  with 
gas,  with  which  he  was  almost  overcome. 

The  B  jard  of  Trade  inquiry  was  opened  on  Tujsday.  An  engine 
driver  stated  that  the  fire  b?gan  above  a  gas  cylinder,  and  the 
flames  spread  rapidly. — Mr.  A.  C.  S:amer,  acting  chief  mechanical 
engineer  of  the  company,  said  the  coaches  were  lighted  by  flat- 
flame  gas,  carried  in  three  cylinders  in  the  case  of  the  leading 
vehicle  and  four  cylinders  in  the  second  vehicle,  which  was  partially 
burned.  After  the  accident  one  cylinder  was  found  knocked  off 
and  lying  at  the  rear  of  the  engine  ;  it  was  burst  at  bDth  ends.  All 
the  pipe  connections  of  the  leading  vehicle  were  broken  away  from 
the  cylinders.  Other  cylinders  on  that  and  the  down  train  were 
burst.  The  cylinders  were  not  fitted  with  safety  valves.  The 
compmy  had  experimented  with  safety  valves  with  the  object  of 
preventing  a  rush  of  gas  from  the  cylinders  in  the  case  of  severed 
pipe  oonnection  ;  the  result  of  the  trials  was  unsatisfactory,  but 
they  were  still  experimenting. — The  inquiry  was  closed,  and  the 
Inspector  intimated  that  he  would  reopen  it  when  the  engine 
drivers  were  able  to  give  evidence. 

Inquiry. — British  makers  of  electrical  riveting  hammers 
are  asked  for. 


OUR     PERSONAL     COLUMN. 

The  Editors  invite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  side  of  tite  profession  and  industry 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  movements. 

Central  Station  and  Tramway  OfiScials. — When  the 

Middlesbrough  Corporation  was  asked  (December  14th)  to 
confirm  a  recommendation  of  the  Electricity  Committee  that 
Mr.  E.  Scotson,  under-inanager,  should  be  appointed  manager 
in  succession  to  Mr.  Taylor  (resigned),  Coun.  Scholes  asked 
for  facts  concerning  "  the  past  robbery  and  jobbery  which 
had  been  going  on  at  the  electricity  works  lor  a  number  of 
years."  Coun.  T.  Thomson  declared  that  the  sub-committee 
had  satisfied  itself  that  Mr.  Scoteon  had  had  nothing  to  do 
with  those  irregularities.  The  Mayor  (Coun.  Calvert), 
who  is  Chainnan  of  the  Committee,  said  that  he  had  come 
to  the  conclusion  that,  however  capable  their  chief  engineer, 
the  brains  and  genius  of  the  department  lay  in  their  second 
electrician,  and  he  urged  the  Council  to  confirm  Mr.Scotson's 
appointment  as  chief.    The  recommendation  was  approved. 

Mr.  Edward  Laffekty,  traffic  manager  at  Preston  since 
1904,  has  accepted  the  position  of  traffic  manager  of  the 
Edinburgh  tramways,  at  £300  a  year. 

Mr.  W.  G.  Snell,  Coi-poration  tramways  manager  at  Perth, 
enlisted  under  the  Derby  .scheme. 

Mr.  Whitworth,  shift  engineer  at  the  Barnes  U.D.C.  elec- 
tricity .station,  has  resigned  his  appointment. 

The  Walthamstow  U.D.C.  is  recommended  to  apfxjiut  Mr. 
W.  J.  Bachelor,  of  Houdon,  to  the  po.sition  of  station  super- 
intendent, at  a  salary  of  il50,  rising  bv  annual  increments 
of  £10  to  &-M)  per  annum. 

Mr.  R.  E.  Armstrong,  charge  shift  engineer  at  'the  Green- 
wich generating  station  of  the  L.C.C.  tramways  department, 
has  resigne<l  his  position. 

The  Falkirk  T.C.  on  Monday  approved  of  a  recommenda- 
tion to  appoint  Mr.  E.  A.  Brown  to  the  position  of  electrical 
engineer  at  £200  per  annum.  Mr,  Brown  has  had  full  charge 
of  the  works  since  Mr.  Harold  Ranson  left,  three  months  ago, 
to  join  the  Forces,  in  which  he  holds  a  commission.  It  is 
stated  that  by  a  re-arrangement  of  the.  office  staflf  a  saving 
of  ±'1-50  per  annum  will  fhus  be  effected. 

The  following  members  of  the  stalT  of  the  Bispham-with- 
Norbreck  U.D.C.  electricity  works  are  serving  in  H.M. 
Forces;— Chief  assistant  Mr"  G.  Oilier  (R.N.D.  at  the  Darda- 
nelles) ;  junior  assistants,  Messrs,  H,  and  P,  Robinson  (Sth 
(l,iverpool)  Irish):  temporary  assistant,  Mr.  H.  Sharpies 
(Motor  Tran-sport  Section).  Out  of  the  original  staff  of  five 
men,  three  joined  the  Forces,  and  an  assistant  died. 

General. — The   followinof   announcement   appears    in 

the  London  C„t:;rtlr.  December  14th: — "Captain  Ernest  A. 
Pells,  R.E,  (T.)  to  be  Major,  R,E.  (T,)."  Major  Ernest  A. 
Pr,i,i,s,  who  was  iu  the  Hampstead  Borough  Council  electricity 
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(loiiartment  at  the  outbreak  of  hostilities,  was  gazetted  to  the 
1st  Ijondon  Divisional  Signal  Companj',  R.E.  (T.).  He  is 
also  well  known  for  his  untiring  energies  in  the  IJoy  Scout 
movement.  His  previous  campaigns  include  the  Red  Eiver 
Expedition,  Matabeleland,  also  the  South  .'\frican. 

Councillor  Stamper  has  been  appointed  chairman  and  .Alder- 
man .lOHNSON  vice-chairman  of  the  Hammersmith  B.C.  Elec- 
tricity Committee. 

Mr.  .Arthur  T.  Cooper,  consulting  engineer,  is  after  the 
7th  prox.  changing  his  address  to  3,  Clement's  Inn,  Strand, 
W.C.     Telephone  No.  :  "Holborn  6369." 

The  London  Gazette  for  December  17th  contains  the  fol- 
lowing announcement: — Tciritorial  Force.  London  Electrical 
Engineers.  The  undermentioned  Lieutenants  t<i  be  temporary 
Captains.  Dated  December  18th,  1915  : — Herbert  A.  Cope, 
Harold  P.  Haworth,  Egertnn  B.  Hunter.  The  .undermen- 
tioned Second  Lieutenants  to  be  temporary  Lieutenants. 
Dated  December  18th,  191.3: — John  Gibson,  James  E.  Birch, 
John  B.  S.  Gabriel,  Guy  S.  M.  Taylor,  and  to  remain 
seconded,  Hubert  F.  G.  Eoose,  and  to  remain  seconded, 
Reginald  Engelbach,  and  to  remain  seconded. 

Mr.  H.  V.  S.ADLEE  has  resigned  his  po.sition  as  works  mana- 
ger to  Messrs.  Wm.  Sander.s  &  Co.  owing  to  the  dissolution 
of  partnership,  and  has  been  presented  with  a  silver  cigarette 
case  and  holder  by  the  workmen.  He  will  be  pleased  to  hear 
from  his  friends  at  Wychbury,  Lichfield  Road,  Walsall. 

Roll    of    Honour. — Private  Geo.   Leigh,  of  the  2nd 

Royal  Warwickshire  Regiment,  who  was  prior  to.  the  war 
engaged  with  Messrs.  Taylor,  Tunnicliff  &  Co.,  of  Eastwood, 
Hanley,  is  reported  from  France  t<i  be  missing. 

Private  A.  Smith,  of  the  3/4th  Battalion  Loyal  North  Lanca- 
shire Regiment,  who  was  on  the  staff  of  Messrs.  Dick,  Kerr 
and  Co.,  Ltd.,  at  Preston,  has  died  from  consumption  of  the 
brain  whilst  in  training  at  Blackpool. 

Amongst  those  upon  whom  the  King  has  confeiTed  the 
Territorial  Decoration  is  Major  Fred  Coutts.  of  the  -Sth  Black 
Watch.  At  the  time  of  mobilisation  he  held  the  post  of 
ti-amway  manager  at  Paisley. 

Corporal  W.  H.  Townley,  of  the  6th  Battalion  King's  Own 
Scottish  Borderers,  formerly  an  electrician  employed  by  the 
Calico  Printers'  Association,  Manchester,  has  been  grante<l 
the  Croix-de-Guerre  for  gallantry  undej  heavy  fire  in  carrying 
out  repair  work  to  wires. 

Lance-CoriX)ral  George  J.  Cowley,  of  the  7th  Service  Batta- 
lion Rifle  Brigade,  w'ho  has  been  kOled  in  action  in  France, 
was  31  years  of  age.  and  prior  to  the  war  was  employed  by 
the  British  Westinghouse  Co.,  Tiafford  Park. 

Private  .Alex.  Wyche,  of  the  1st  Battalion  Lancashire 
Fusiliers,  who  has  been  killed  in  action  at  the  Dardanelles, 
was  formerly  employed  at  the  works  of  Messrs.  W.  T.  Glover 
and  Co.,  Ti-afford  Park.    He  was  22  years  of  age. 

.At  Hull,  on  17th  inst.,  Chas.  William  Jeffrey,  formerly  a 
wii'eless  operator  in  the  Navy,  was  presented  with  the  Dis- 
tinguished Service  Medal  for  meritorious  services  in  the 
Dardanelles. 

Second-Lieutenant  James  Forbes,  R.E.,  who  w'as  killed  at 
Suvla  Bay  on  December  12th.  aged  26  years,  received  his 
engineei-ing  apprenticeship  with  Mes.srs.  Caird  &  Co.,  of 
Greenock,  and  subsequently  took  up  a  position  with  the 
Briti.sh  Thomson-Houston  Co.,  Ltd. 

Obituary. — Mr.  J.  T.  Shellsheak. — The  death  is 
announced  of  Mr.  Joseph  Thornhiil  Shellshear,  foreman  of 
the  overhead  wire  department  of  the  Liverpool  Coi-poration 
Tramway.^. 

Sir  IIi-:nry  RosroE.— We  regret  to  rocoid  the  death  of  Sir 
Henry  Enfield  Roseoe.  F.R.S.,  the  celelirated  chemist,  which 
occurred  on  Saturday  last  at  Leatherhead  in  his  83rd  year. 
At  the  age  of  24  years  he  was  appointed  to  the  Chair  of 
Chemistry  at  Owens  College,  Manchester,  and  for  thirty  years 
he  was  heartily  devoted  to  his  excellent  work  there.  Subse- 
quently he  entered  ParMament,  and  lat<'r  .sat  on  the  Royal 
Comrni.ssion  on  Technical  Education,  his  si^rvices  in  that  con- 
iirctii.ii  lifiiiL'  rewarded  with  a  knighthood  in    IS.'^-t. 


NRW     COMPANIES     REGISTERED. 


Productive  Hnf{ineers,  l.td.  (142,400.— This  conipimv  w^is 

r<:(Ji>'c<l  "n  Dccembrr  Ulh.  with  a  cjpitul  o(  ;^,  1.000  in  ^1  vli;in  ^.  In  cirry 
on  iho  buHinets  of  mcch.'inicdl  anc]  clcctricil  cnfjirifcri;  iind  i:ontriir(ors.  tnnnu- 
f.icturrrs  o{  machinery,  tools,  ordnance  and  munitions  o(  war,  brassioundcrs, 
nirlal  workors,  machiniftt!),  smiths  anil  nirrcjiants,  etc.,  and  to  adopt  an 
aKrrpmrnt  with  J.  I.aw«on.  Thr  subscribrrK  (with  one  share  each)  arc  ;  ('.  IC. 
Ikwlh.  (iiranRamrle,  Harronat"-.  Rr-ntlccnan ;  J.  Lawmn,  26-30,  Eyre  Stri-ct 
Hill.  E.C  .  rnjjincer.  Private  roinpaiiy.  'Ihr  number  of  directnrr.  \%  not  to  be 
Irti*  than  two  or  more  than  five;  the  firfct  are  <:.*  E.  Booth  and  J.  Uaw^on 
(both  permanent,  subject  to  holding  2:i0  shares  each).  Remuneration  as  fixed 
Solicitors  :.  Ward.    Bowie,    Porter    &   Co.,    7,    King    Street, 


ide.    EC 


Copper    Dtposltinft   and    General    l.nfjlneerinf]    Cs.,    Md. 

(I4.'.41H|  I  hi-  company  w^.s  re((ivl.red  on  Drnnibrr  10th.  with  a  capital  of 
/.I.OOO  in  /J  shares,  to  carry  on  the  bu»inr>»  of  topper  depr,»iloi«.  rrfinrrs, 
and  workers  'iif  copper  and  other  metals  by  electric  or  any  r»ther  process, 
tn-ik'rs  and  suppliers  of  alt  kinds  of  copper  or  other  metal  depositing;  amin* 
ralu«,  machinery  and  plant,  irnnfnundets.  me<:haniral  enijioecrs.  etc.  The 
lubscribers  (with  one  shore  each)  are  ;  C.  T.  Woodsnatn,  iS,  Bovill  Road, 
Honor  Oak  Park,  S.E.,  clerk;  A.  ].  Woodl,  78,  Dumbreck  Road,  Eltham. 
.S.fi.,  clerk.  Private  eonuiany.  The  number  of  directors  is  not  to  be  loss 
than  two  or  more  than  five;  the  subscribers  arc  In  apimlnl  the  Tirst.  Soll- 
cilori  :    Madilison,   Slirlini;   (b   llumn\    33,   Old    Jewrv,    E.C. 


Anglo-Russian    Engineerinf{    Co.,    Ltd.    (142,379).— This 

company  was  registered  on  December  llth,  with  a  capital  of  jCS.OOO  in 
4,000  10  per  cent.  pref.  shares  of  £1  each  and  20,000  ord.  shares  of  Is.  each, 
to  carry  on  the  business  of  electricians,  mechanical  engineers,  suppliers  of 
electricity  for  the  purposes  of  light,  heat,  motive  power,  or  otherwise,  manu. 
f.iclurers  of  and  dealers  in  electrical  apparatus,  etc.  The  subscribers  (with 
one  share  each)  are:  T.  J.  Edwards,  42,  Crutched  Friars,  E.G.,  merchant; 
i;.  V.  Hocgerstaedt,  78,  Turnmill  Street,  E.G.,  engineer.  Private  company. 
I  he  number  of  directors  is  not  to  be  less  than  three  or  more  than  seven ;  the 
first  are  T.  J.  Edwards,  E.  C.  Hocgerstaedt,  J.  S.  Aplin,  and  J.  B.  Webb. 
Oualification,   50  shares.     Registered  oliicc  :    78,  Turnmill   Street,    E.G. 


OFFICIAL     RETURNS     OF     ELECTRICAL 
COMPANIES. 


New  St.  Helens  &  District  Tramwavs,  Co.,  Ltd.  (59,426). 

— fapital,  £:ia0.000  in  £5  shares  (20,000  pre!.).  Return  dated  November  12th, 
Ifll.i.  l.i,980  pref.  and  0,000  ord.  shares  taken  up;  £125,410  paid  (including 
.t-.'ilO    paid    on    1,020    shares    forfeited).     Mortgages    and    charges  :    Nil. 

Lithanode,  Ltd.   (64,823).— Capital,  ,£3,0(X)  in  ,£1  shares. 

K.iurn  dated  November  5th,  1915.  3,000  shares  taken  up  (of  which  225  have 
been  forfeited);  £:2,340  paid  (including  £65  paid  on  forfeited  shares);  £'500 
considered   as   paid.      Mortgages   and  charges  :    ;{;i,600. 

W.  Sanders  and  Co.    (1915),  Ltd.— Particulars  of  ^l.OCK) 

debentures,  created  December  Ist,  1915.  filed  pursuant  to  Section  93  (3)  of  th,- 
Companies  (Consolidation)  .\ct,  1908,  the  whole  amount  being  now  issued. 
Property  charged  ;  The  company's  undertaking  and  property,  present  and 
future,   including  uncalled    and    unpaid    capital.     No    trustees. 

Liverpool    Electric    Cable    Co.,    Ltd.    (71,099).— Capital, 

i.,20,000  in  £1  shares.  Return  dated  Julv  22nd  (filed  September  lOlh).  1915. 
All  shares  taken  up;  £:7.833  paid;  £12,167  considered  as  paid.  Mortgages 
and  charges  ;   Nil. 

Barsi     Light     Railway     Co.,     Ltd.     (44, .589). —Capital, 

£300,000  in  £10  shares.  Return  dated  November  3nd,  1915.  26,000  shares 
taken  up;  £260,000  paid.  Mortgages  and  charges:  £140,000  deb.  stock  and 
£123,100  4  per  cent.  Latur  extension  debs,  (part  of  £123.000  issued,  £1,900 
having   been   redeemed). 

Pacific   and   European   Telegraph   Co.,   Ltd.    (36,683c).— 

Capital,  £100,000  in  £10  shares.  Return  dated  Novembi-r  23rd,  1915.  All 
shares  taken  up;  £4  per  share  called  up;  £40,000  paid.  Mortgages  and 
charges  :   £68,400. 

Newtons,  Ltd.  (48,936).— Capital,  jE40,000  in  JlO  shares. 

Return  dated  October  5th,  1915.  3,265  shares  taken  up;  £18,650  paid; 
£14,000    considered   as   paid.      Mortgages    and    Charges  :    £14.000. 

National  Conduit  and  Cable  Co.,  Ltd.  (59,2.51).— Capital, 

£1,000  in  £1  shares.  Return  dated  October  14th,  1915.  All  shares  taken  up; 
£7   paid;    £993   considered    as   paid.     Mortgages  and  charges:    Nil. 


CITY     NOTES. 


Manx  Electric  Railway  Co.,  Ltd. 

The  directors'  report  for  the  year  ended  September,  1915, 
shows  that  the  gross  receipts  were  £7,512  and  the  gross  cx- 
j)enditure  was  ill,273.  The  state  of  war  entirely  destroyed 
the  holiday  season  in  the  island,  and  the  suiiuner  trathc  on 
the  railway  was  practically  no  better  than  the  ordinary  winter 
traffic.  A  comparison  with  former  years  is  therefore  impos- 
sible. Working  expenses  had  been  rtxluced  to  the  lowest 
possible  limit,  and,  in  fact,  they  amount+'d  to  i'fi.UKl  le.^s  thiin 
in  1914.  The  passengers  carrie<l  during  the  vear  were  onlv 
104,224,  as  against  496,668  last  year,  and  7t»4,188  the  year 
before. 

The  annual  meeting  was  held  on  December  16th  at  3,  Fincli 
Lane,  Oornhill,'  E.G.,  Sir  W.  H.  Vaudrky  presiding.  The 
Chairman  said  that  the  year  had  been  a  very  critical  one 
for  them.  The  visitors  to  Dougla.s  from  May  to  Sept<'mbor 
totalled  only  33,786,  as  against  404,481  in  the  same  period 
in  1914,  and  615,726  the  year  before.  .\s  a  con.sequenco,  the 
traffic  receiptss  were  very  insignificant;  in  fact,  during  tlic 
whole  year  they  hardly  cxceeth^l  the  usual  winter  trathos  in 
normal  years.  The  expenditure.  £11.273,  was  tlu'  miniininii 
at  which  they  were  able  to  run  tlie  line  at  all.  They  made 
drastic,  reductions  in  the  straff  and  in  the  number  of  triiins 
run,  the.se  being  the  result  of  very  anxious  and  careful  con- 
sideration on  the  part  of  the  board  as  to  what  would  be  the 
lettst  ruinous  'way  of  procetxling.  Their  cliart*>r  oom|vllotl 
them  to  run  .a  certain  number  of  tr.iin.s  per  day;  had  they 
ri'diKvd  the  traffic  down  to  tho  miniimiin  they  could  not 
liiive  done  with  a  smaller  stjifT  than  ihcy  were  now  emplov- 
ing,  whilst  somo  of  the  traffic,  such  as  .s*>a.son-ticket  holder.-, 
scho<ils,  etc.,  w'ould  have  been  lost  to  them.  They,  thcrefoie. 
decide<l  to  run  a  somewhat  mtne  frequent  .MTvice,  which  still 
enabled  them  to  keep  all  their  ix>rmaneut  island  traffic,  iind 
they  felt  that  by  this  )>oliey  they  had  not  only  waved  money 
fiir  the  ahareholders,  but  »;tiidieii  the  ronveniencc  of  the  io- 
luiliitant,s  of  the  island.  The  mileage  this  vear  was  1I4.37J. 
as  ngain.st  305,731  in  1914  and  361,747  in  1913.  lliey  earned 
insfid.  per  mile  run,  ns  anain.st  19  46d.  in  1014  and  21. IM 
in  1013,  and  thoy  riirrie<l  0  IH  p;if.seMCPlN  |i.~i  iiulr.  as  :i>;hiii  i 
I  li2  in  1011  and  1.93  in  1013.  Ihe  reeeipl«  |ier  pawH-'ngcr 
were  n.SfW..  as  against  II  OM,  in  lOM  and  12  .V2d  in  lOl.i 
'Hie  difTerence  of  expenditure  over  receipts  for  the  twelvr 
months  amoiint^'il  (o  £3.761,  and.  aft<-r  d<><liu'tinB  the  .amount 
brought  in  at  the  beginning  of  (he  year,  namelv.  £3,,'W5,  there 
wa'*  a  deficit  of  £W>.  to  which  had  to  be  added  the  debenture 
iiiteiest,  aiiiiuinting  to  fO.IKK)  per  annum  ;  total  i'O.l.'ICi.  Tlicv 
paiil  the  intei'ext  for  the  first  six  luonths  of  (he  yeiii'.  vi/  . 
£1,500,  and  lis  regardeil  (Ik-  interest  fur  the  stxond  half,  th,  i 
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called  the  debenture  holders  tivethcr  and  were  authoii.se<l  liy 
them  to  issue  to  theiu  second  debentures  canning  interest  at 
tHfe  rate  of  5  per  cent.,  in  lieu  of  cash.  Future  interest 
accruing  during  the  war  would  be  treated  in  the  same  manner. 
He  could  only  hope  that  the  war  and  its  disastrous  conse- 
quences might  terminate  as  goon  <is  possible,  so  that  the  com- 
pany could  again  cany  on  its  business  under  normal  condi- 
tions. In  the  nieantuue,  to  meet  past  and  future  deficits, 
they  had  borrowed  the  necessary  funds  against  the  security 
of  their  investments. 

Mr.  Erxest  Remn.ant  seconded  the  motion,  and  the  report 
was  adopted  without  discussion. 


Cordoba  Light,  Power  &  Traction  Co.,  Ltd. 

Mr.  Geo.  A.  Touche,  M.P.,  presided  on  December  10th,  at 
Winchester  House,  E.G.,  over  the  annual  meeting.  In  moving 
the  adoption  of  the  report  (see  Elec.  Bev.,  p.  758),  the 
Chairman  said  that  the  outlook  -was  distinctly  better  than 
when  he  last  addressed  them.  Business  was  adjusting  itself 
to  new  conditions,  and  confidence  was  returning.  The 
recent  crop  reports  were  favourable.  The  indications 
were  that  the  present  improvement  would  be  maintained. 
It  was  not  until  August,  1914,  that  they  experienced  any 
actual  decrea.se  in  takings.  From  then  to  the  end  of  last 
March  there  was  a  falling  off  in  receipts.  In  the  first  half- 
year  it  was  not  nearly  so  serious  as  that  experienced  by  other 
similar  undertakings  in  South  .-Vmerica.  but  it  resulte<l  in  a 
decrease  of  6  per  cent,  in  the  combined  gross  receipts  of  their 
two  subsidiary  companies.  From  the  beginning  of  April  an 
improvement  set  in,  with  the  result  that  gross  receipts  for 
the  whole  year  fell  short  b\-  less  than  2  per  cent.  For  the 
year  to  September  30th,  19io,  the  gross  receipts  of  the  com- 
bined businesses  amounted  to  £157, .590,  compared  with 
£160,4-20  in  1914  and  £154,060  in  1913.  The  operating  ex- 
penses were  £1.360  higher  than  last  year,  and  the  net  receipts 
showed  a  decrease  of  £4,190,  or  4j  per  cent.  The  net  receipts 
were  £83,3-20,  compared  with  £87,510  in  1914  and  £80,830  in 

1913.  The  percentage  of  expenses  to  the  gross  receipts  of 
the  two  undertakings  was  as  follows  :    1913,  47.5  per  cent. ; 

1914,  45.4  per  cent.;  and  1915,  47.1  per  cent.,  an  increase  over 
1914  of  1.7  per  cent,,  and  a  slight  decrease  as  compared  with 
the  year  1913.  In  the  circumstances,  the  results  were  better 
than  might  have  been  expected,  and  reflected  credit  on  Mr. 
C.  C.  Lewis,  the  manager  in  Cordoba,  and  on  the  staff. 
Taking  the  Light  &  Power  Co,  independently,  in  spite  of  the 
adver.se  conditions  a  small  improvement  was  shown  over  the 
results  of  last  year.  This  improvement  arose  in  the  second 
half  of  the  year.  The  gross  receipts  were  £88,530,  or  £3.010 
better.  The  expenses  were  £30,910,  an  increase  of  £1,920, 
the  percentage  of  the  expenses  to  the  gross  receipts  being 
34.9  per  cent.,  compared  with  33.8  per  cent,  last  year.  The 
net  receipts  were  £1,090  up  at  £57,640.  The  number  of 
customers  for  light  and  power  at  the  end  of  September 
showed  an  increase  of  nearly  5  per  cent. ,  while  the  number 
of  lamps  connected  had  increased  by  48  per  cent.  The  im- 
provement was  most  marked  in  the  latter  part  of  the  year. 
Taking  the  whole  year,  the  number  of  units  .sold  showed  an 
increase  of  nearly  8J  per  cent,  over  last  year,  but  the  income 
per  unit  was  a  little  lower.  The  Light  &  Power  Co.  spent 
£15,743  during  the  year  on  improvements,  practically  two- 
thirds  of  it  being  expended  on  the  I'econstruction  of  the  over- 
head mains  in  accordance  with  a  municipal  decree.  About 
£2,500  remained  to  be  spent  to  complete  this  work.  Of  the 
balance  of  the  expenditure  made  during  the  year,  nearly 
£2,000  was  for  extensions  of  the  street  lighting  of  the  city. 
The  remainder  was  for  the  extension  of  their  distribution 
system,  and  for  connecting  up  and  .supplying  meters  to  new 
customers.  The  position  as  regarded  the  competing  company 
remained  practically  the  same  as  at  this  time  last  year.  A 
verbal  an-angement  was  in  force  whereby  each  company 
respected  the  customers  of  the  other.  The  latest  figures  they 
had  of  the  business  of  their  competitors  indicated  that  the 
growth  of  their  business  was  not  nearly  so  great  as  theirs, 
even  in  proportion  to  its  size.  The  stagnant  condition  (if 
bu.siness  during  the  first  half  of  ttie  year  bore  more  heavily 
upon  the  Tramway  Co.  than  upon  the  Light  &  Power  Co., 
and  the  tramways  were  faking  longer  to  recover.  .Although 
they  had  31  miles  of  track  open  to  service,  or  one  mile  more 
than  last  year,  the  car  kilometres  run  by  the  ears  in  the 
year  were  very  nearly  the  same  as  in  the  previous  year.  The 
passengers  carried  were  only  7,507,065,  compared  with 
.8,161,6-26  in  1914,  and  7,7.55,800  in  1913.  This  meant  that  the 
population  was  can-ied  only  62i  times,  against  68  times  last 
year.  The  gross  receipts  were  £69,040,  a  decrease  of  £5.840. 
The  operating  expenses  were  slightly  lower  at  £43.360,  against 
£43.9-20  in  the  previous  year.  The  net  receipts  were  £25,680, 
a  reduction  of  £5,280.  The  percentage  of  expen.ses  to  gross 
receipts  was  62.8  per  cent,  in  1915.  58.6  per  cent,  in  1914,  and 
60.5  per  cent,  in  1913.  Of  the  decrease  in  both  the  gross  and 
net  receipts  less  than  one-fifth  related  to  the  latter  half  of 
the  year,  the  remaining  four-fifths  having  accrued  in  the 
half-year  to  March  31st,  1915.  The  Ti-amwavs  Co.  expended 
£13,413  in  improvements  and  extensions;  ,£4,193  was  spent 
on  paving  in  accordance  with  the  paving  programme  of  the 
municipality.  After  allowing  for  certain  charges  against  the 
profits  of  the  .subsidiary  companies,  .such  as  reserve  for  bad 
debts,  lass  on  exchange.  New  York  expenses,  and  deprecia- 
tion   of   certain   materials,    the    revenue    brought    into   the 


accounts  of  the  parent  compauy  ua.s  f7.s,(51,  compared  with 
£81,040  last  year.  With  two  exceptiuua  the  expenses  were 
approximately  the  same.  Last  year  their  profit  and  loss 
account  contained  a  charge  of  £2,431  for  engineers'  fees. 
Under  present  conditions  it  was  a  somewhat  onerous  charge, 
and  was  payable  under  an  agreement  with  their  consulting 
engineers  which  was  not  terminable  until  March  31st,  1917. 
At  the  Last  meeting  he  informed  them  that  they  had  already 
approached  the  engineers  with  a  view  to  seeing  whether  some 
modification  could  be  made.  The  engineers  met  them  in  a 
very  fair  and  reasonable  spirit,  and,  he  was  glad  to  .say,  an 
arrangement  was  ultimately  come  to  for  the  cancellation  of 
the  agreement,  which  had  resiilt<-d  in  the  elimination  of  this 
heavy  charge  from  the  accounts.  .Another  charge,  however, 
appe;u-ed  this  year,  namely,  .£2,062  for  interest  on  loans  fiom 
th('  bankers,  and  the  total  expen.ses  were  £59,421,  against 
£60,2:30  last  year,  leaving  the  balance  of  profit  at  £19,03.5, 
against  £20,819  last  year.  At  the  last  two  annual  meetings, 
shareholders  expre,ssed  curiosity,  if  not  anxiety,  as  to  the 
manner  in  which  it  was  proposed  to  deal  with  the  issue  of 
promissoiy  notes,  the  shado\\-  of  who.se  maturity  on  December 
1st,  1915,  began  to  trouble  them.  The  total  issue  was  £500,000, 
of  which  £405,000  were  held  by  investors,  and  the  balance 
had  been  utilised  for  purposes  of  temporary  finance.  It  was 
a  formidable  sum  to  have  to  face  in  days  like  these.  They 
were  perfectly  frank  with  the  Treasury  Committee  as  regarded 
their  position  and  needs,  and  they  dealt  with  them  very 
fairly,  and  in  a  businesslike  manner".  They  insisted  on  satis- 
fying them.selves  that  their  needs  made  a  new  issue  necessary, 
and  after  full  and  careful  inquiiy  they  sanctione<l  the  issue 
of  £.500,000  of  new  notes.  But  it  was  one  thing  to  get  the 
Treasury  sanction,  and  another  to  place  the  notes.  Never- 
theless, they  had  placed  £6(X).(mki  new  notes.  The  task  of 
doing  so  was  made  possible  through  the  admirable  manner  in 
which  the  trust  investment  companies  and  other  large  holders 
of  existing  notes  co-operated  to  make  the  issue  a  success. 
The  unwillingness  to  authorise  new  issues  arose  from  the 
fear  that  capital  might  thereliy  go  out  of  the  country.  In 
their  caise,  the  issue  had  actually  brought  capital  into  the 
country,  for  no  less  than  £-20.(X«)  of  new  money  was  sub- 
scribe<l  by  Mr.  Theodore  Vail,  of  New  York,  the  largest  share- 
holder and  a  member  of  the  board.  The  transaction  had  been 
carried  through  with  great  skill  by  Mr.  Whitmee,  and  the 
old  issue  was  redeemed  on  the  date  of  maturity,  namely,  the 
first  day  of  the  present  month,  and  the  loan  from  their 
bankers  had  been  repaid.  The  new  notes  were  for  three 
years,  with  an  option  to  the  company  to  renew  for  a  further 
tvTO  years,  making  five  years  in  all.  These  were  not  times 
when  it  would  have  been  wise  to  attempt  to  place  a  perma- 
nent security.  They  thought  it  a  matter  for  congratulation 
that  a  heavy  obhgation.  maturing  at  a  most  inconvenient 
season,  had  been  provided  for. 

Mr.  C.  M.  Rose  seconded  the  motion,  which  was  earned 
without  discussion. 

The  electi<in  of  Mr.  Geo.  Balfour  as  a  director  was  con- 
firmed, and,  on  the  motion  of  Mr.  Poole,  a  hearty  vote  of 
thanks  was  accorded  the  board  and  the  staff. 


Isle  of  Thanet  Electric  Tramways  and  Lighting 
Co.,  Ltd. 

The  accounts  for  the  year  ended  September  30th,  1915,  show 
a  profit  of  £10,050,  compared  with  £18,063  in  1914,  and 
£21,636  in  1913.  Owing  to  the  absence  of  visitors  and  to  the 
restrictions  on  lighting,  both  the  tramway  traffic  and  the 
sale  of  electricity  suffered  .severely.  The  receipts,  which  were 
£48,507  in  191-2-13,  the  last  complete  financial  year  before  the 
war,  fell  last  year  to  £31,.588,  a  difference  of  £16,919,  while 
the  saving  in  expenses  was  only  £5,333,  owing  to  standing 
charges  which  could  be  only  gradually  reduc^  and  to  the 
increased  price  of  coal.  The  directors  expect  to  reduce  the 
expenses  further  during  the  cui-rent  year.  Notwithstanding 
the  unfortunate  conditions  prevailing,  the  profits  proved  suffi- 
cient to  pay  all  the  interest  charges,  and  to  allow  of  £974 
being  carried  forward.  In  view  of  the  continued  depression, 
the  directors  did  not  find  themselves  justified  in  making  the 
payment  of  2i  per  cent,  on  the  preference  shares  foreshadowed 
in  their  last  report.  The  prospects  of  the  undertaking  were 
most  promising  when  they  were  suddeidy  affected  by  the  out- 
break of  the  war.  They  had  just  completed  large  extensions 
of  generating  plant,  and  were  in  an  excellent  position  to  meet 
the  growing  demands  for  light  and  power  and  the  increasing 
traffic  on  the  tramways.  The  directors  look  confidently  to 
an  immediate  restoration  of  the  progressive  business  which 
they  enjoyed  before  the  war  whenever  peace  is  proclaime<l. 

Mr.  A.  -R.  Monks  presided  on  December  16th  over  the 
annual  meeting,  held  at  Winchester  House,  E.G.  He  said 
that  they  had  had  to  cany  on  the  company  under  veiy  trying 
conditions.  All  seaside  resorts  had  suffered  severely  owing 
to  the  war,  especially  East  Coast  towns;  but  none  more  so 
than  the  Isle  of  Thanet.  The  raids  had  the  effect  of  keeping 
people  away  and  of  driving  home  those  visitoi-s  who  were 
there.  Tliey  had  spent  £805  on  their  electric  light  installa- 
tion for  the  accommodation  of  60  new  consumers,  the  return 
upon  which  was  quite  satisfactory.  Financially,  the  company 
was  intrinsically  better  than  it  had  been  for  many  years  pa.'it. 
Coming  to  the  revenue,  there  had  been  a  loss  in  traffic 
receipts  of  £11,0-28,  and  on  sales  of  electricity  of  £3,637,  which 
with   other  small  amounts,   gave  them   a  total  decrease   of 
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fly.OSl,  wliich  was  equal  to  a  rediu-tion  of  33  per  cent.  The 
manageineiit  bad  had  great  difliculties  in  keeping  the  service 
going.  ;iK  G3  of  the  men  had  gone  to  the  Front,  and  93  per 
cent,  of  those  remaining,  including  Mr.  Ford,  the  manager, 
had  .sim-e  attested  under  Lord  Derby's  Kcheiiic.  As^  against 
the  decreased  receipts,  there  had  been  a  saving  of  ±'2,038  m 
general  expenditure,  and  ±-2, 766  in  power  station  costs.  They 
generated  some  600,OOU  less  units  of  electricity  dunng  the 
year,  the  number  generated  being  the  lowest  in  the  history 
of  the  company.  They  would  have  to  look  forward  to  an 
increase  in  the  fuel  bill  for  the  current  year.  A,s  directors, 
thev  had  only  taken  half  fees.  Against  the  decrease  of 
£15.181  in  receipts,  there  had  been  a  total  .saving  m  expenses 
of  f7,068,  which  gave  them  a  difference  of  fS.Ool.  Interest 
on  loans  had  increased  by  ±'500.  The  bank  rate  had  been 
5  per  cent,  throughout  the  year,  and  they  had  to  pay  an 
additional  i  per  cent.  Tlie  result  wa.s  that  they  carried  £924 
to  the  revenue  account,  and  to  the  cretlit  of  the  balance  sheet 
£8,166.  Thev  regretted  that  they  could  not  pay  the  dividend 
of  2J  per  cent,  which  they  earned  last  year,  but  they  must 
con.serve  that  money  to  pay  the  creditors  for  new  plant. 

Lord  Arthur  Butler  seconded  the  motion. 

Dr.  Moody  said  he  thought  that  the  figures  disclosed  in 
the  balance  sheet  might  have  been  a  great  deal  worse  than 
they  were.  He  was  a  director  of  a  tramway  undertaking 
not  manv  miles  from  the  Isle  of  Tlianet,  and  he  knew  the 
difficulties  under  which  they  had  suffered  owing  to  the  war. 
He  had  ahrays  been  a  believer  in- the  company,  but  it  had 
always  been  unfortunate.  He  must  say  he  did  not  like  to 
see  such  a  large  floating  loan,  and  he  thcnight  it  would  he 
much  better  finance  if  the  directors  w'ere  to  put  that  loan  on 
a  permanent  basis,  even  if  they  had  to  pay  6  per  cent. 

The  Chairman  remarked  that  he  quite  agreed  w^ith  Dr. 
Moodv  as  to  the  desirability  of  getting  rid  of  the  floating  debt 
Ut  the  bankers,  and  perhaps  they  would  be  able  to  do  some- 
thing to  that  end  at  the  conclusion  of  the  war. 

Tlie  report  was  adopted. 


Adelaide  Electric  Supply  Co.,  Ltd. 

Mr.  J.  B.  Braithwaite  presided  over  the  eleventh  annual 
meeting,  held  on  Tuesday,  at  Finsbuiy  Pavement  House, 
E.G.  He  congratulated  the  shareholders  on  the  result  of  the 
working  for  the  past  year.  This  time  last  year  they  met 
shortlv  after  war  had  been  declared,  and  the  outkxik  was 
.snmewhat  uncertain.  He  did  not  think  if  any  of  them  had 
Ifcen  asked  to  prophesy  this  time  last  year  that  they  would 
have  anticipated  such"  a  satisfactory  re.sult  as  had  actually 
occurred,  and,  in  spite  of  the  war  and  the  consequences 
connected  with  it,  they  would  see  they  showed  a  satis- 
factory  increase  in  every  item  of  the  business.  The  units 
sold  had  risen  to  over  7,f)00,(«K:);  the  connections  in  K\v. 
were  now  clo.se  on  20,000;  the  mot<irs,  rated  in  h.p.,  had  gone 
up  nearly  1,000;  even  the  lighting  had  gone  up  400  kw.,  and 
the  number  of  consumers  had  increased  by  2,200,  which  was 
a  ven'  satisfactoi-y  result.  With  regard  to  the  balance  sheet, 
the  further  expenditure  during  the  year  had  been  £79,198, 
and  that  had  been  provided  for  by  the  issue  of  a  further 
number  of  preference  shares  and  £2.5,000  additional  debenture 
stwk.  so  they  now  had  £2.30,000— that  was,  50,00(1  6  per  cent, 
cumulative  preference  .shares  of  £5  each— and  50.(«Kl  ordinary 
.shares  of  £5  each,  making  a  total  capital  of  t.jiiil.oiKi  i.ssued. 
The  board  had  recently  authorised  the  creation  <.f  a  further 
amount  of  .shares,  and  of  these  they  were  issuing  20,000 
ordinary  .shares  at  a  premium  of  DCs.  a  share.  Tliat  w-as  an 
i.'isue  being  taken  ui>  in  Australia,  the  Treasui-j-  not  having 
given  their  jiermiasion  for  the  small  number  of  shares  required 
in  P^,nglan<l.  This  would  bo  reserved,  lie  took  it,  until  after 
the  war,  so  that  Engli.sh  .shareholders,  he  hoped,  would  not 
be  prejudiced  ultimat<dy.  'lliey  had  extended  their  mains  t<i 
Semapliore.  which  practically  completed  all  the  submbs  of 
Adelaide  which  were  witiiin  reach.  .Although,  as  the  auditors 
riglitly  pointed  out,  they  had  i)ut  nothing  to  depreciation 
specifically,  yet.  as  he  had  frequentlv  had  occasion  to  jioint 
out,  the  peculiar  <ircumstances  of  the  company,  viz.,  that 
diey  Were  liable  to  i)urcha.so  by  the  South  Australian  Oovern- 
rneiit  at  recurring  intervals  of  two  years,  provided  spetial 
reasons  why  they  did  not  want  to  accunudate  a  large  and 
useless  fund  specifically  ear-niarko<l  for  jvurposes  of  depreci.a- 
lion.  Tlieir  policy  was,  and  had  always  been,  to  ke4'p  their 
undertaking  up  to  the  fullest  nossible  efficiency,  both  a.s 
regarde<l  plant  and  mains,  and,  indeed,  in  the  ca.se  of  over- 
head mains,  such  as  theirs,  thev  were  bound  to  keep  them 
in  a  high  stati*  <if  elfici<-ncy  or  they  could  not  c(intinue  their 
Hupi)ly.  With  regard  to  their  plant,  they  were  ahvay.s  super- 
seding anv  plant  which  eeasi'd  to  he  up  to  every  modern 
fttandnrd.  by  plant  of  the  latest  p(«s,sible  type.  Then  there 
was  the  larue  amount  thev  put  to  the  debenture  service  fund, 
£9.fKK),  which,  of  courso,  wa.M  all  for  the  benefit  of  the  shaie- 
linlders  ultimately,  as  it  re<leom<'d  that  ainovml  of  debenture 
dtoek  which  stood  nhend  of  them  ami  automatically  reduced 
the  capital  liy  that  amount.  Tliere  \va.«  one  rt<'m  of  which  no 
doubt  they  all  upprove<l,  which  wn»  what  they  called  their 
patriotic  and  war  eontribulions  Seventv  of  the  HtalT  had 
enlist.<'d  in  the  Australian  F.xpedilioriary  I'onve.  which  repre- 
«ent.e<l  20  per  cent,  of  their  t^ital  wtafT  in  AuBtralia.  In  regard 
to  tho  o\ilio<)k  for  the  c.oming  year,  they  had  a  cable  that 
mornitic  from  the  chairinan  of  the  local  board  which  was 
certainly  of  an  encouraging  character.     He  8aid  :    "  llnrvost 


returns  of  wheat  and  wool  most  favovirable.  Expect  laige 
increase  of  business  after  the  war."  He  was  not  a 
prophet  or  the  son  of  a  prophet,  but  he  had  no  doubt  ne 
had  not  put  those  words  in  without  some  good  reason.  In 
the  meantime,  even  during  the  war  the  increa.se  in  then- 
business  was  entirely  .satLsfactoi-j-.  T"he  results  they  had  to 
hand  for  the  fir.st  three  months  of  the  current  financial  year 
entirely  bore  out  the  local  chairman's  optimistic  forecast,  as 
they  showed  very  substa-ntial  increases  both  in  gross  and 
net  profit  for  the  period.  So,  although  they  reduced  the  canT 
forward  by  about  £3,000.  they  still  carried  forward  £7. (inn 
or  £8,CK>0,'  and  left  the  dividend  equalisation  fund  at  £2"  omo 
absolutely  intact.  The  success  and  the  prosperity  ..f  ihi-- 
company  were  very  largely  due  to  the  eftort.s  ^,l  the  local 
board  of  directors  in  Adelaide,  and  also  to  their  excellent 
technical  .staff.  They  had  about  300  men  employed  at 
Adelaide,  and  it  was'  due  to  their  loyalty  to  the  company, 
and  to  their  efficient  work,  that  they  saw  the  satisfactoi'y  com- 
mercial results  which  they  had  achieved,  and  he  nad  no 
doubt  they  would  wish,  in  the  usual  way,  to  pa.ss  _a  special 
resolution  acknowledging  their  services  and  expressing  their 
appreciation  of  them. 

Mr.  P.  Sellon  seconded  the  motion,  which  was  carried  with- 
out discussion. 

On  the  motion  of  Mr.  A.  F.  Farish  a  hearty  vote  of  thanks 
w-as  passed  to  the  local  board  and  staff  in  .\delaide,  and  on 
the  propo.sition  of  Mr.  Brookji.an  thanks  were  accorded  to  the 
chairman   and  board  and  secretary  in   London. 


Blackpool  and  St.  Annes  and  Lytham  Tramways  Co.. 

Ltd.— Tlie  annual  meeting  was  held  at  Blackpool,  on  December 
16th,  Mr.  George  Nicholson  (Liverpool)  presiding.  The 
directors,  in  their  report,  called  attention  to  the  gratifying 
increase  in  receipts,  and  reported  that  the  trustees  for  deben- 
ture holders  had  intimated  their  intention  of  distributing  4 
l>er  cent,  interest  on  account  of  arrears  up<in  the  debenture 
stock.  Ti-affic  receipts  were  £.34,872,  and  the  net  receipts 
£•29,159,  the  balance  of  profit  being  £7,.594.  The  Chairman 
described  the  balance  sheet  as  the  most  satisfactory  since  the 
inception  of  the  company.  The  receipts  showed  an  inciease 
over  last  year  of  £4,300,  due  to  the  fine  weather  in  September 
and  October.  Tlie  receipts  during  September  were  the  highest 
ever  taken  for  that  month.  Some  63  of  their  .staff  had  joined 
the  Forces,  and  three  h,ad  been  killed  in  action  and  six 
wounded.  In  consequence,  they  had  been  employing  girl 
conductors  to  the  number  of  30,  and  they  had  given  every 
satisfaction.  Their  wages  came  to  rather  more  than  those 
of  the  men,  because  they  only  worked  85  hours  per  day 
against  10  by  the  men.     The  rejxirt  ^^as  adojited. 

Marconi's  Wireless  Telegraph  Co.,  Ltd. — In,  a  circu- 
lar just  issued  the  directors  express  regret  that  they  have  n>.t 
yet  been  able  to  obtain  from  Government  departments  a  basis 
of  settlement  in  resi>ect  of  either  remuneration  or  compensa- 
tion for  services  rendered  for  the  use  of  their  stations  since 
the  commencement  of  the  war,  nor  in  respect  of  other  matters 
in  which  the  Government  is  indebted  to  the  company.  How- 
ever, w-ithout  taking  into  account  the  considerable  sums  which 
are  estimated  to  be  due  to  the  company  in  respect  <'f  the.se 
matters,  the  business  which  has  been  actually  completed  for 
the  current  year  has  been  satisfactory,  and  the  directors,  with- 
out departing  from  the  poliey,  which  was  approved  at  the 
last  general  meeting,  of  hu.sbanding  their  resources,  feel  justi- 
fied in  declaring  the  7  per  cent,  preferential  dividend  uiion 
the  cumulative  participating  preference  shares  and  an  interim 
dividend  of  5  per  cent,  on  the  ordinary  shares. 

Marconi  Wireless  Telegraph  Co.  of  Canada,  Ltd. — 
The  direilors  re))ovt  that  me,s.sag<'  traffic  to  and  from  ships, 
which  forms  an  important  source  of  the  company's  revenue, 
and  whii'h  prior  to  the  war  was  showing  a  gratifying  incrcas4', 
has  naturally  been  adversely  affected  by  the  severe  censorsbi|i 
imposed,  the  general  dislocation  of  pa.ssengor  traffic  and  the 
placing  of  important  stations  at  the  disposal  of  the  (lovi-ni- 
ment.  The  diivctors  (says  the  Fiiuii:rier)  have  submitf<'<l 
appropriate  claims  t<i  the  Naval  authorities  fot;  iMnipensation 
in  resjiect  of  the  rediux'd  revenue  of  the  various  <-oast  sta- 
ti(uis  as  coni]ianMl  with  the  conesiionding  iv>riod  anterior  to 
tlie  war.  This  matter  is  still  in  abeyance,  but  the  dire<-tois 
have  rea-son  to  believe  than  an  cquit.ihle  .settlement  will  be 
duly    arranged. 

Companies  Struck  off  the  Register. — The  nanios  of 
the  foll.iwing  companies  have  been  slruik  off  the  register  and 
are  dissolved  :  — 

C'ollii-iirn   F.lcolric  Power  Dtvclopmrnl  Symlkalf. 

(-onsnli.l.nlcd   Sup(?rhciitcr  Co. 

Dimming  S«itrhr«. 

Kniiincrring    Equipmrnl. 

1-nnini'prin(j  t'nion  o(  Chlnn. 

Hotnnr    Knrphonf  Co. 

Il..rsf:ill   r)i-«lnictnr  Co. 

lli.li-o.KInirir  I. id  &  CrAtit  Co. 

l.on.l..n  Flo,  trie  Trrr.lmcnl  Co.  (1911). 

M..i|nrt  (iiilKini^inf  (t   Phting  Co. 

I'nivrr.nl    P.it-.nl.!   Purrim. 

\\ill<.-..n    I'lirl.   !.ii;lil   *    Power  Co. 

Victoria  Falls  and  Transvaal  Power  Co..  Ltd. — Tlv- 
directors  have  declared  a  ten  months'  dividend  at  the  rale 
of  0  per  cent.  |K>r  annum,  less  inconir-tax,  on  the  preference 
shanv),  llierebv  making  the  cuunilnlive  dividend  paid  up  to 
Fcbrunrj-  '28th',  1916. 
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Fuller  Accumulator  Co.,  Ltd The  directors  are  able 

again  to  report  a  satisfactory  year's  working.  The  sales  of 
the  lilock  accumulator  continue  to  increase  both  at  home  and 
abroad,  and  there  is  sutlicient  work  on  hand  to  keep  the 
fintory  bu.-iv  for  mouths  h>  come.  .\  new  patent  has  been 
acquired  which  enhances  the  value  of  the  existing  patent. 
The  balance  of  ttie  preliminai-y  expenses  in  the  last  balance 
sheet,  i'600,  has  been  written  off  to  profit  and  loss  account. 
Tlie  net  profits  of  the  trading  for  the  year  ended  October  31st, 
191.5,  amount  to  i'9,y60,  which,  including  i;3,344  placed  to 
reserve  fund  last  year,  makes  a  total  of  ^£13,304.  A  dividend 
on  the  preference  shares  at  the  rate  of  10  pcv  cent,  per  anmim 
(including  interim  dividend  already  paid)  absorbs  i.'l,.jUi.  a 
dividend  on  ordinary  shares  at  the  rate  of  10  per  cent,  per 
annum  (including  interim  dividend  already  paid)  requires 
£'4,500,  there  is  to  be  put  to  reserve  fund  £1,656  which  (adde<l 
to  jE3.:344  placed  to  reserve  fund  last  year)  makes  a  fcital 
le.serve  of  i'5,000,  and  j62,904  is  to  be  carried  forward. 

British  Columbia  Electric   Railway  Co.,   Ltd. — The 

directors'  reptirt  for  the  year  ended  June  30th,  1915.  states  that 
the  result  <if  the  oi>erations  is  exce«lingly  unsatisfactoiy. 
.\lthough  there  is  no  immediate  prospect  of  sufficient  profits 
being  earned  to  pay  the  dividend  on  the  5  per  cent,  cumulative 
I)erpetual  preference  stock,  the  financial  position  is  considered 
to  justify  the  payment  of  the  dividend  for  the  current  year 
out  of  the  reserve  fund.  The  directors  are  unable  to  hiild  out 
any  hope  that  they  will  be  able  to  recommend  any  dividend 
on  the  preferred  ordinary  or  deferred  ordinary  stocks  for  the 
current  year.  We  shall  deal  with  the  report  further  in  our 
next  issue. 

Bombay  Tramways  and  Income  Tax. — The  Calcutta 
corre.?pondent  of  the  Dailij  Tdcgruiili  says  that  shareholders 
on  the  Indian  register  Of  the  Bombay  Electric  Supply  and 
Tramways  Co.  have  held  a  meeting  to  consider  means  of 
obtaining  rehef  from  English  income-tax.  The  chairman  (Sir 
Sassoon  David)  said  legal  opinion,  both  in  England  and  in 
India,  was  to  the  effect  that  the  only  ijieans  by  which  the 
aimpany  could  escape  from  liability  to  pay  the  English  tax 
was  by  transferring  the  management  to  Bombay.  Resolutions 
providing  for  alterations  in  the  constitution  of  the  company 
were  adopted. 

Municipal  Tramways  Trust,  Ltd.,  Adelaide. — Wc 
have  received  a  Christmas  greeting  folding  card  giving  the 
"vital  statistics"  concerning  the  oixrations  of  the  above 
organisation  for  the  years  li)09-1915.  It  gives  the  figures  of 
capital  I'eceipts  and  exi>enditure,  i-evenue  receipts  and  expen- 
diture, reserves  and  general  statistics  in  six  years,  from  which 
the  progress  of  the  undertakings  may  be  traced  out  with  ease. 

Burmata  Electric  Tramways  &  Lighting  Co.,  Ltd. — 

A  dividend  of  5  per  cent,  on  the  6  per  cent,  pieference  shares 
is  announced  for  the  period  from  February  1st,  1906,  to  Nov- 
ember 30th,  1906,  leaving  .52  per  cent,  in  arrear;  f'i.OOO  is 
put  to  depreciation  account,  and  £'842  is  carried  forward. 

New  Russian  Electrical  Companies. — The  Caucasian 

Electrical  Co.  is  being  formed  (capital,  LdO.OOO  roubles)  to 
exploit  electricitv  in  the  Caucasus;  also  the  Electrical  Equip- 
iiii'Mt  Co.  (capi't.'il,  -LMum  roubles)  to  explnjt  electricitv, 
•AA^,  etc. 


STOCKS     AND     SHARES. 


Tuesday  Evening. 

St(x:k  Exchange  markets  are  considerably  more  subdued  in 
spirit  than  they  are  as  a  rule  at  this  time  of  year.  Strength 
is  exhibited  in  most  departments.  The  issue  of  Exchequer 
Bonds  had  the  competitive  effect  of  lowering  Consols  and  the 
War  Loan,  and  the  unexpected  news  with  reference  to  the 
withdrawal  of  troops  from  Suvla  Bay  and  Anzac  led  to  a 
slight  dullness  in  the  general  tone.  But  once  more,  on  the 
whole,  the  sui-prising  pai-t  of  the  Stock  Exchange  is  that 
prices  should  keep  up  eo  well  as  they  do,  the  reason  for  this 
being  the  really  extraordinary  absorption  of  stock  which  is 
going  on — evidencing  that  some  people,  at  any  rate,  are  saving 
their  money,  in  accordance  with  the  official  admonitions 
directed  to  the  exercise  of  thrift. 

For  the  first  time  in  many  years,  the  Stock  Exchange  is 
to  close  on  Christmas  Eve;  a  reminder,  this,  of  the  fact  that 
all  dealings  are  for  money,  and  that  the  fortnightly  settle- 
ments no  longer  give  the  extra  work  twice  a  month  that 
used  in  times  gone  by  to  place  an  effective  bar  upon  any 
lengthening  of  the  Christmas  recess.  Throgmorton  Street 
reflects  the  somewhat  subdued  spirit  of  the  City  generally. 
There  are  no  shilling  toys  to  tread  upon — and,  incidentally, 
to  be  charged  half-a-crown  for,  by  way  of  penalty  to  clumsi- 
ness. The  non-treating  order  certainly  makes  a  difference  to 
seasonable  joviality;  and,  above  all,  the  Stock  Exchange  has 
not  had  a  good  year.  The  Bank  of  England  considerately 
posted  its  commission  on  the  War  Loan  to  stockbrokers  so 
that  the  cheques  arrived  on  the  first  day  of  this  week,  but 
even  this  little  douceur  cannot  wholly  eradicate  the  memory 
of  the  bad  months  of  the  first  half  of  the  year.  The  indus- 
trial market  is  quiet,  and  business  in  Home  Railway  Stocks 
has  dwindled  to  a  minimum. 


Metropolitan  ICIectrio  Supply  ordinary  shares  achieve  the 
di.stinctiou  of  affording  the  only  moveiucnt  in  the  list,  and 
this  takes  the  ishaixj  of  a  rise  of  2s.  6d.,  there  being  one  or 
two  buyers  about,  attracted  by  the  low  price  to  which  the 
s^bares  have  fallen.  For  some  time  past,  the  market  in 
-Metroiwlitaus  has  been  a  poor  one,  with  a  good  many  shares 
offering  and  no  support;  but  just  lately  the  floating  supply 
has  been  taken,  and  the  price  is  once  more  on  the  mend. 
There  will  be  little  move  in  the  London  list  on  this  side  of 
the  dividend  declarations,  and  if  we  had  to  venture  into  the 
legion  of  prophecy,  we  would  hazard  a  guess  that  the  an- 
iiouncemcnts  will  make  no  great  difference  b)  most  of  the 
^hiiics,  ulthuugh  they  may  confirm  the  market  in  the  condi- 
tion of  quietude  that  has  been  its  customary  characteristic  for 
the  past  two  mouths. 

Marconi's  Wireless  Telegraph  shares  have  strengthened 
slightly  in  tone  .is  the  result  of  the  declaration  of  dividends 
at  the  rate  of  7  per  cent,  on  the  preference  and  5  per  cent, 
iin  the  ordinary.  Both  of  these  are  in  accordance  with  antici- 
pation, although  some  of  the  pessimists  were  inclined  to  think 
that  the  divi<.lend  on  the  ordinary  shares  might  be  cut.  The 
Marconi  International  Marine  dividend  is  also  at  the  rate  of 
5  per  cent,  on  the  ordinary,  and  the  shares  have  hardened  a 
tritie — in  this  case  to  25s.  Canadian  Marconis  emerged  from 
their  long  state  of  inanition  by  improving  to  5s.  6d.  on  the 
apjjearance  of  a  report  which  spt)ke  more  hopefully  than  had 
been  expected.  It  is  a  little  surprising  that  the  Marconi 
market,  which  not  long  ago  was  the  centi-e  of  activity  and 
mild  siieculation,  should  have  fallen  on  such  dull  days,  interest 
having  died  out  almost  completely  for  the  time  being. 

The  Mexican  group  leans  to  the  easier  side,  and  a  few  small 
falls  have  occurred  in  the  bonds  of  the  industrial  companies 
— less  from  any  pressure  to  sell  than  from  the  nature  of  the 
recent  news.  General  ViUa  is  variously  reported  as  bestirring 
his  forces  and  surrendering !  What  is  more  serious,  some 
of  the  internal  obligations  of  Mexican  companies  are  being 
met  by  payments  which  work  out  at  a  pitiful  threepence  to 
the  dollar.  Such  a  rate  of  exchange  the  Mexico  Ti'amways 
Co.  dwelt  upon  in  the  report  that  it  issued  four  or  five  months 
ago;  and  the  advertisement  of  internal  bonds  being  actually 
repaid  at  such  a  rate  of  exchange  is  an  unpleasant  reminder 
of  what  a  i-evolution  really  means.  On  the  other  hand, 
private  cable-s  arrived  over  'the  week-end  which  took  a 
cautiously-hopeful  view  of  the  situation;  so  that  the  general 
position  is  about  as  contradictory  as  ever.  Wall  Street  pro- 
fesses to  have  favourable  news,  on  the  strength  of  which  the 
Americans  bought  a  few  Mexican  industrial  issues. 

Brazilian  Tractions  have  eased  oft'  to  51^,  the  shares  having 
fallen  consistently  for  the  past  three  weeks,  on  the  uncer- 
tainty which  is  felt  with  regard  to  the  dividend  outlook.  The 
preferred  shares,  however,  hold  their  price  with  a  good  deal 
of  tenacity,  and  are  by  no  means  easy  to  buy  at  the  current 
price  of  91  xd. ;  and  it  would  not  be  surprising  to  see  a  twist 
upwards  in  Tractions  after  the  turn  of  the  new  year.  For  the 
time  being,  the  rate  of  exchange  is  weak,  and  this  reacts 
unfavourably  upon  Brazilian  issues  generally. 

No  changes  worth  mentioning  have  occurred  in  the  Home 
Railway  section.  Underground  Electric  income  bonds  keep 
steady  at  their  somewhat  reduced  figure  of  77,  and  business 
in  them  has  become  quiet  again.  It  is  said  that  the  cur- 
tailed service  on  the  new  South-Western  electrified  system 
is  due  to  interference  between  the  power  current  and  the 
Post  Oflice  telegraph  system,  but  this,  of  com'se,  will 
mean  no  more  than  a  trifling  delay.  Passengers  seem  to 
appreciate  the  altered  system  very  considerably,  and  the 
change  to  electric  traction  bids  fair  to  become  as  great  a 
success  as  it  was  in  the  case  of  the  Brighton  Railway  when 
that  companj  electrified  part  of  its  suburban  lines. 

Globe  Telegraph  &  Trust  shares  of  both  classes  are  marked 
down  J,  of  which  2s.  is  due  to  the  dividend  in  the  case  of  the 
ordinary  shares,  and  3s.  in  that  of  the  preference.  It  will  bo 
noticed  that  the  >'ield  on  the  ordinary  shares  now  comes  to 
6|  per  cent,  on  the  money,  allowing  for  the  fact  that  the 
income-tax  is  paid  net.  Eastern  Extensions  are  J  better  at 
12J.  The  only  change  in  the  Anglo-.^meiican  group  is  i 
decline  in  the  preferred  stock  of  the  .\nglo-.\merican  Tele- 
graph Co.  India-Rubber  shares  retain  their  big  rise  of  last 
week  on  the  splendid  report  and  dividend,  and  Henleys  at 
\3k  show  a  rise  of  the  fraction.  The  rest  of  the  miscellaneous 
group  is  firm,  and  in  most  cases  there  is  not  much  supply 
available.  The  rise  of  5  points  in  Edison  &  Swan  4  per  cent, 
debenture  stock  is  well  maintained,  and  Castner-KeUners  are 
changing  hands  freely  over  the  middle  price  of  £3. 

The  rubber  market  is  decidedlj;  robust.  Business  is  active — 
almost  ridiculously  so,  considering  the  season  of  the  year. 
The  public  are  taking  large  quantities  of  the  2s.  shares  that 
stand  in  the  neighbourhood  of  par,  while  of  the  £1  shares  the 
difficulty  is  to  get  enough  to  supply  the  continually  increasing 
demand.  The  buying  movement  is  justified  on  the  ground 
that  rubber  will  be  strong  for  a  long  time  to  come.  Con- 
siderable curiosity  is  evinced  in  the  possibility  of  there  coming 
to  market  the  8,000  lb.  seized  in  the  mail  bags  of  a  neutral 
steamer,  the  intended  destination  of  the  produce  being 
shrewdly  surmised  as  Gennany — in  which  country,  we  hear, 
by  the  way,  the  price  of  the  raw  stuff  is  called  SOs.  per  lb., 
which,  in  other  words,  means  that  there  is  practically  no 
supply.  The  armament  division  keeps  steady,  and  within  the 
past  day  or  two  a  little  quickening  of  interest  in  copper  sharee 
caused  most  of  the  leading  issues  to  harden. 
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SHARE    LIST    OF     ELECTRICAL     COMPANIES. 


MARKET     QUOTATIONS. 


Bom  Elxotbiort  Oohpariib. 
Prioe 
DiTidend,     Dec.  21, 
1914,  1916. 


Brompton  Ocdlnir;      10 

do.       7  per  cent.  Pret 7 

Oharing  OroBs  Ordinary           . .        . .  6 

do.       do,,      do.    4i  Fret.        ..  4i 

do,       do.  Olt;  Prel 4i 

do.    4  Deb 4 

Ohelaea       6 

do,    4iDeb 4) 

City  of  London 9 

do.       do.    6  per  cent,  Pref,      ..  6 

do,       do.    6  Deb 5 

do,       do.    4)  Deb.           ..        ..  4) 

County  ot  London          7 

do,       do.       6  per  oent,  Pref.  ..  6 

do.       do.        Isl  Deb ii 

do.       do,       and  Deb 4} 

Kensington  Ordinary 9 

London  Blectric 4 

do.       do,    6  per  cent,  Prel,      ..  6 

do.       do.    4  Deb 4 

Metropolitan         Si 

do.          4i  per  cent,  Prel,        ..  4$ 

do,           41  Deb ii 

do.           8}  Deb ^ 

St,  James' and  Pall  Mall         ..        ..  10 

do,     do.     do,     7  percent,  Prel,  7 

do.     do,     do.    BiDeb SJ 

Bontb  London       E 

Bontb  Metropolitan  Pre! 7 

Westminster  Ordinary 9 

do,         4iPreI 4i 


TsLiaRuae  Ann  Tblxphorbb. 

lOOS 


Anglo-Am,  Tel.  Prel 6 

do.             Del li 

Ohlle  Telephone 8 

OnbaBab.  Ord 6 

do.       Prel 10 

Eastern  Extension         7 

do,                4  Deb 4 

Eastern  Tel.  Ord 7 

do.           BiPrel 8} 

do.           4  Deb 4 

Blobe  Tel,  and  T.  Ord 6 

do.               Pre! 6 

Bl.  Northern  Tel,          99 

Indo-Enropean 18 

Marooni      10 

New  York  Tel.  4i 4) 

Oriental  Telephone  Ord 10 

do,                  Prel 6 

Tel.  Egypt  Deb 41 

United  R.  Plate  Tel 8 

do.                  Prel I! 

West  India  and  Pan 1 

Western  Telegraph       7 

do.             4  Deb 4 


Oenlral  London,  Ord,  Assented 

Metropolitan        

do.  District     .. 

Dndergroand  Electric  Ordinary 


do. 
do. 


do, 

do,     iDoome 


N^it 


Nil 


Foaiian  Teams,  fto, 
Adelaide  Bop.  6  per  cent,  Prel. 

do,  CDeb 

Anglo-Arg.  Trams,  First  Prel, 
do,  9nd  Prel.    . . 

do,  4  Deb. 

4iDeb 4i 

6  Deb, 


do. 

Brazil  Tractions 

Bombay  Electric  Prel 

do.  4iDeb. 

British  Columbia  Elec.  Riy.  Pfce. 
do.  do.  Preferred 

do.  do.  Deferred 

do.  do.  Deb. 

Mexico  Trams 

do,  6  per  cent.  Bonds 

do.  t)  per  cent.  Bonds 

Mexican  Light  Oommon 

do.  Prel 

do,  iBt  Bonds       .. 


Nil 


61J 


42 
46 
MAirUTAOTUBnfO    OoMPAHIBSi 

Babcock  ft  Wlloox          14  3/ 

British  AlnmlDium  Ord,          ..        ,.  6  22/d 

do.              Prel 6  18/- 

British  Insalated  Ord 15  lOi 

do.           Prof 6  68 

Bnilsh  Weslinghonse  Prel 7i 


4  Deb. 

do.       6  p.  lien         6 

Oallendors 16 

do.        6  Prel 6 

do.       ii  Dob n 

Castner-Eellnor 20 

Ediion  ft  Bnan,  £8  pd Nil 

do,      do.      lully  paid        .,        ,,  Nil 

do,      do.      4  Deb 4 

do.      do.      6%  Dob 6 

Electric  Oonstrucllon 6 

do.             do.         Prel 7 

Geo.  Elec.  Prel 6 

Benloy         gO 

do.      4)  Prel 41 

do.       4l  Dob 41 

India-Robber        10 

Telegraph  Oon SO 


88/6 
70 
101 


+  i 


-1 
-i 


+  i 


»6    4  0 

5  6  0 
4  19  0 

•6  12  2 

E  16  8 

6  11  4 
6  16  4 
6  6  8 
4     9  1 


6  17  6 

7  17  a 
6  6  8 
6  14  0 


6    1     9 

4  9     0 

6  18    4 

7  2  10 

6  11     7 

7  16    0 

5  14     4 

6  19    0 

7  2  10 
6  17  B 
COO 
V  1.1     4 


Bli 


•  Allowance  made  lor  dividends  being  paid  tree  of  incomo-tax. 


IMililiii  Elpctrlciaiis'  Waires.— Sir  John  Griffiths,  as 
arbitrator,  ha«  dooirtcd  that  the  Dnhlin  Corporation's  Stanlay 
Street  workahop  in  a  "contract  shop,"  and  that  the  electrical 
eni^ineerii  employed  there  are  entitled  to  the  inorcaRe  of  2t,  Cd. 
per  week  K'ven  by  other  employera  in  the  city. 


It  should  be  remembered,  in  making  use  of  the  figfores  appearing 
in  the  following  list,  that  in  some  cases  the  prices  are  only  pfeneral, 
and  they  may  vary  according  to  quantities  and  other  circnmstance?. 

Wednesday,  December  22nd. 


CHEMICALS,  *e. 

Latest 

PrIoe. 

Portnlghl'i 
Inc.  or  Deo, 

a  Add,  Uydroohlorlo         ..       .. 

per  owl. 

■     H     Nitric 

^ 

m     H     Oxalic            

per  lb. 

1/2 

a     „      Bulpburie 

per  owl. 

a  Ammoniac  Sal        

,, 

a  Ammonia,  Muriate  <large  crystal)  per  ton 

i'6D 

a  Bleaching  powder 

„ 

a  Bisulphide  ol  Carbon 

„ 

£23 

a  Borax 

^ 

£15 

a  Copper  Bulphate 

a  Lead,  Nitrate         

„ 

£43  10 

^ 

a      „     White  Sugar 

^ 

a      „      Peroxide 

„ 

e  Methylated  Spirit 

per  gal, 

a  Potassium,  Bichromate,  In  casks 

per  lb. 

a  Potash,  Caustic  (88/90  %| 

per  ton 

a        H      Chlorate 

per  lb. 

1/6 

a        „       Perchlorate 

^ 

1/6 

a  Potassium,  Cyanide  (98/100  %) .. 

,^ 

Nom, 

(for  mining  purposes  only) 

a  Shellac         

per  cwt. 

66/- 

a  Sulphate  ot  Magnesia     . . 

per  ton 

£18 

a  Solphor,  Sublimed  Flowers 

„ 

£11  10 

■        „        BecoYcred 

„ 

a        H         Lump 

^ 

£8  10 

a  Soda,  Caustic  (white  70/79  %)  .. 

„ 

a      »     Chlorate        

per  lb. 

1/4* 

Jd.  inc. 

a      n     Crystals         

a  Bodlam  Blobromate,  caski 

per  ton 

46/- 

per  lb. 

Sid, 

METALS.  <fco. 

6  Alomlnlom  Ingots,  In  ton  lots  . . 

per  Ion 

b           .          Wire,  In  ton  lots) 
(ItoUB.W.G.); 

» 

b          »          Sheet,  In  ton  lots  .. 

^ 

«  Babbitt's  metal  ingots    . . 

c  Brass  (rolled  metal  2*  to  19*  basis) 

per  lb, 

1/li  to  1/18 
1/2*  to  1/2| 

id.  dec. 

c      M     Tubes  (solid  drawn) 

^ 

c     »     Wire,  basis 

„ 

1/lg  to  1/lJ 

id.  dec. 

c  Copper  Tubes  (solid  drawn) 

^ 

l/2i  to  1/2-; 

Jd.  inc. 

C       K      Bars  (best  selected)      .. 

per  ion 

£112 

g       „      Sheet         

„ 

£112 

C       H      Bod 

^ 

£112 

d      H      (Electrolytic)  Bars 

„ 

£101 

£2  10  inc. 

tf       H                 m           Sheets     .. 

„ 

£119 

£2el0  inc. 

d       H                «           Rode 

„ 

£108 

£2  10  inc. 

d      „                ,          B.C.  Wire 

per  lb. 

1/Oi 

}d.  inc. 

/Ebonite  Bod           

„ 

8/- 

f      H        Sheet        

^ 

2/6 

o  German  Silver  Wire 

110 

A  Gntta-percha,  fine 

^ 

6/10 

A  India-rubber,  Para  fine  .. 

^ 

3/3i 

4d.  inc. 

/  Iron  Pig  (Cleveland  warrants)  . . 

per  ton 

73/- 

/     „    Wire,  galv.  No.  8,  P.O,  goal. 

„ 

£28 

(  Lead,  English  Pig 

^ 

£39  10 

16/-  inc. 

g  Mercury        

per  bol. 

£16  16 

«  Mloa  (In  original  oases)  small  . . 

per  lb. 

6a.  to  3/- 

«     H                n            «      medium 

„ 

8/6  to  6/- 

c     H               H           H      large   .. 

„ 

7/6  to  14/-  ft  up. 

0  Nickel,  sheet,  wire,  ftc 

„ 

0  Phosphor  Bronse.  plain  castings 
«         .            H    rolled  bars  ft  rods 

^ 

^ 

#         M           H  rolled  strip  ft  sheet 
0  Platinum      

„ 

per  01, 

aio/- 

d  Sillclum  Brcnie  Wire 

per  lb. 

1/3 

r  Steel,  Magnet,  in  bars     .. 

per  Ion 

£86 

(  Tin,  Block  (English) 

^ 

£167  to  £169 

£2 1}  £8  inc. 

a_B     Wire,  Nos,  1  to  16    .. 
«  White  Antl-trlctlon  Metals 

per  lb. 

2/8 

per  Ion 

k  Zlno,  Bh't  (VIeille  Montagne  bnd.) 

- 

Nom. 

Quotations  supplied  by- 


a  G.  Boor  ft  Co. 

b  The  British  Aluminium  Co,,  Ltd, 

c  Thos,  Bolton  &  Sons,  Ltd, 

d  Frederick  Smith  &  Co, 

e  F,  Wiggins  A  Sons. 

/  India-Hubber,  Qutta-Porcha  and 

Telegraph  Works  Co,,  Ltd. 
g  James  ft  Bhakspeare. 


h  Kdward  Till  ft  Co. 

y  Boiling  ft  Lowe. 

k  Morris  Ashby,  Ltd, 

J  Richard  Johnson  ft  Nephew,  L 

a  P.  Ormiston  ft  Sons. 

o  Johnson,  Malthey  ft  C^,,  Lid. 

P 

r  W.  F,  Dennis  ft  Co. 


A    Manclu'ster    ni.spiife. — The    MmiihexUr    Courin 

reports  that  the  Committee  on  Production  has  been  arked  to 
arbitrate  between  20,0li0  workers  in  the  enjfineerintf  trades  of 
Manchester  and  district  and  the  employers,  on  the  iiuestion  of 
increased  wasfes.  The  dispute  has  arisen  between  the  liritish 
Labour  Amalgamation,  the  National  I'nion  of  Gasworkers  and 
General  Labourers,  the  Workers'  Tnion  and  the  Ent^ineerini; 
Employers.  Both  sides  have  ajTreeii  to  put  the  matter  before  the 
arbitrators  and  to  accept  the  decision.  The  trouble  concerns  the 
labourers  and  unskilled  workers  in  the  cneineerinfj  trade,  and  it 
has  been  brought  to  a  head  because  a  three  years'  ai^rosment  on  the 
waKes  question  has  almost  expired. 

It  is  not  expected  that  any  steps  roi;ardin^'  arbitration  will  be 
taken  until  after  the  Christmas  season.  The  trouble  will,  if  it 
materialises,  alTeot  firms  in  Manchester,  Salfurd,  Warrinirton, 
Newton-le-Willows,  Altrincham,  Stockport,  Ilydo.  Deii'.oii,  Ashtoii, 
Bredbwry,  and  other  local  areas.  The  men's  claim  is  for  an 
inoroasod  waire  of  li).  per  week,  independent  of,  and  in  addition  to, 
the  war  bonus  of  Bs.  obtained  in  March,  for  all  the  work|wople 
cni^ai^ed  on  time  rates,  and  17)  per  cent,  on  piece  rates.  Inaddition, 
certain  concessions  are  soui^ht  with  regard  to  overtime  pay,  the 
object  beini;  to  secure  the  same  overtime  terms  for  the  labourers 
and  the  unskilled  workers  ae  are  paid  to  the  skilled  eiifrineers. 
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EXPORTS    AND     IMPORTS     OF     ELECTRICAL     GOODS     DURING     NOVEMBER,     1915. 


Whatever  may  be  the  reason,  the  last  four  monthly  returns  of 
the  exports  of  electrical  goods  from  this  country  show  propfreesive 
increases  in  value  of  a  very  satisfactory  kind.  Thus,  the  November 
total  reached  £522  0511  in  value,  aa  compared  with  £406,132, 
£374,41S,  and  £346, ;U^!,  the  respective  totals  of  the  three  pre- 
ceding months — Ojtober,  September  and  August. 

After  a  considerable  falling  off  in  October,  a  marked  revival  has 
occurred  in  the  electrical  import  business,  the  November  value  reach- 
ing a  total  of  £250,343,  which  is  considerably  in  excess  of  either  of 
the  two  previous  months'  totals,  and  a  similar  comparison  may  be 
made  as  regards  re-exports,  which  were  valued  at  £30,.')60  in 
November,  as  against  only  £20.122  in  October. 

In  the  case  of  the  exports,  the  bulk  of  the  increased  business 
was  traceable  to  the  cable,  telegraphic  and  telephonic  sections  ;  the 


former,  indeed,  reached  a  record  value,  £163,566,  which  compartS 
with  the  previoushighest  value  of  approximately  £140,000  recorded 
for  November,  1912.  Machinery  exports  fell  away,  as  compared 
with  October. 

The  feature  of  the  exports  was  the  large  Russian  business  during 
the  month,  amounting  to  over  £  100,000  in  value,  although  in  other 
directions  business  was  fairly  good. 

The  considerably-increased  imports  total  was  due  almost  entirely 
to  the  activity  of  the  United  .States,  from  whom  we  received  elec- 
trical goods  valued  at  £178,000— £'.•", 000  representing  machinery 
and  £28,000  telegraphic  and  telephonic  material. 

Dutch  lamp  imports  were  on  a  smaller  scale,  but  from  France  we 
received  £24.000  worth  of  battery  material,  bringing  up  the  battery 
and  accumulator  imports  to  £85,1100  for  the  month. 


Be^stered  Exports  of  British  and  Irish  Electrical  Goods  from  the  United  Kingdom. 


Deetination  of  exports  and  ooontry  coneigBlDg 
imports. 
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Russia,  Sweden,  Norway  and  Denmark 

Germany           

Netherlands,  Java  and  Dutch  Indies 

6,881 

48,236 

1,233 

3,495 

3,122 

2,503 

33,465 

825 

66 

616 

11,177 

22,691 

134,290 

646 

10,993 

'557 

"'63 

175 

"sof 

668 

1,043 

"i 

2,164 

335 

17,433 

Belgian  Congo 

10 

14 

26 

49 

France  

1,018 

1,'5"54 

1,515 

247 

70 

5, '7 11 

1,142 

2.081 

li'9 

5,954 

11,367 

30.278 

Portugal          

268 

2,664 

72 

170 

281 

930 

88 

98 

284 

4,657 

11,512 

Spain,  Canary  Isles  and  Spanish  N.  Africa... 

129 

65 

83 

28 

... 

362 

l,44f 

265 

71 

66 

2,081 

738 

.-.,3.33 

Switzerland,  Italy  and  Austria-Hungary   ... 

418 

308 

19.=^ 

... 

410 

8,654 

89 

42 

1,838 

7,156 

19,110 

Greece,  Roumania,  Turkey  and  Bulgaria   ... 

236 

31 

... 

... 

1,309 

200 

1,776 

Channel  Islee,  Gibraltar,  Malta  and  Cyprus... 

148 

8,386 

398 

34 

"e's 

66 

47 

18 

7,939 

17,079 

U.S.A.,  Philippines  and  Cuba           

1,021 

241 

*•• 

4,620 

20 

16 

75 

753 

6,746 

Canada  and  Newfoundland 

133 

"38 

163 

"65 

60' 

1,411 

1,877 

"k 

234 

... 

43 

1,389 

.■j,416 

British  West  Indies  and  British  Guiana     ... 

56 

11 

135 

126 

30 

69 

114 

36 

16 

286 

32 

910 

Mexico  and  Central  America            

247 

57 

24 

151 

34 

••• 

... 

... 

513 

Peru  and  Uruguay      

"64 

317 

19 

17 

272 

2,532 

60 

6 

17,753 

21.040 

ChUe      

439 

316 

153 

163 

134 

741 

67 

875 

207 

32 

2  627 

BrazU 

164 

522 

415 

262 

132 

919 

1,803 

629 

1,367 

110 

21 

242 

6,576 

Argentina        

557 

5,517 

1,201 

173 

858 

9,633 

4,089 

689 

3 

3,437 

1,803 

27,859 

Colombia,  Venezuela,  Ecuador  alid  Bolivia... 

423 

61 

30 

87 

... 

381 

7 

... 

979 

Egypt,  Tunis  and  Morocco 

365 

2,162 

296 

110 

11 

1,229 

9 

493 

28 

292 

247 

5,242 

British  West  Africa 

107 

77 

13 

45 

70 

90 

17 

70 

19 

116 

623 

Rhodesia,  O.R.C.  and  Transvaal       

137 

968 

896 

494 

18 

1,180 

165 

25 

140 

51 

4,074 

Cape  of  Good  Hope 

550 

1,031 

610 

369 

47 

671 

432 

1,415 

26 

72 

463 

5,686 

Natal     ...         

629 

40 

164 

63 

99 

1,830 

37 

46 

... 

10 

2,918 

Zanzibar,  Brit.  E.  Africa,  Mauritius  &  Aden 

75 

38 

167 

149 

31" 

476 

36 

13 

7 

80 

1,072 

Azores,  Madeira  and  Portuguese  Africa     ... 

50 

45 

111 

"78 

244 

... 

141 

79 

748 

French  African  Colonies  and  Madagascar... 

... 

144 

... 

144 

China  and  Siam          

103 

1.046 

879 

393 

38 

718 

922 

323 

58 

61 

30 

812 

5,383 

Japan  and  Korea        

77 

21,353 

66 

10 

940 

3,487 

785 

8 

548 

26  274^ 

India 

2,582 

18,869 

3  363 

2,852 

36 

1,726 

6,986 

1,664 

2,841 

289 

3,611 

3,323 

48,142 

Ceylon 

58 

393 

97 

10 

10 

784 

164 

3 

610 

55 

2,084 

Straits  Settlements,  Fed.  Malay  States  and 

Sarawak       

1,029 

888 

921 

171 

10 

13 

2,358 

777 

111 

594 

6,530 

12,402 

Hong  Kong      

660 

8,027 

469 

13 

18 

684 

1,060 

146 

'87 

187 

134 

11,485 

West  Australia            

35 

1,090 

983 

287 

854 

431 

16P 

126 

3,971 

South  Australia          

146 

691 

262 

187 

1,343 

275 

164 

67 

1,569 

12 

4,716 

Victoria            

759 

8,954 

2.385 

1,245 

645 

2,252 

827 

678 

30 

3,782 

1,728 

23,2.S5 

New  South  Wales       

703 

8,481 

1,498 

1,279 

66 

1,522 

6,503 

955 

1,565 

677 

489 

163 

23-,H01 

Queensland      - 

89 

384 

18 

395 

44<' 

1,736 

234 

547 

3,852 

Tasmania         ...         ...         ...  ■ 

81 

285 

20 

233 

261 

"45 

45 

970 

New  Zealand  and  Fiji  Islands          

898 

11,068 

2,907 

602 

73 

399 

3,425 

1,141 

"36 

6,786 

'"'e 

27,341 

Total,  £ 

21,458 

163,:.66 

22,734 

15,130 

3,884 

14,576 

100,092 

lS,.'-,62 

1.5,337 

7,123 

53,194 

80,453 

522,059 

Begrlstered  Imports  Into  the  United  Kingdom  of  Electrical  Goods  from  all  Conntrles. 


Russia,  Norway,  Sweden  and  Denmark 

Germany  

Holland 

Belgium  

France  

Switzerland     

Italy     

Austria-Hungary        ...         ...         ... 

United  States 


Total,  £ 


346 

... 

539 

3,084 

3 

1,691 

456 

62 

885 

81 

8,541 

296 

156 

1,207 

790 
1,598 

2,484 

518 

7 

107 
240 

214 

2.160 
1,829 

33 
4,560 
3,332 

942 

24,428 
199 

1,662 

1,702 

34 

7,112 

702 

17,447 

1,866 

5,699 

471 

11,291 

85,844 

8,380 

10,673 

9,502 

4,367 

18,053 

10,754 

6,748 

4,460 

22,466 

86,789 

35,905 

14,5271 

2,601 

64 

116 

1,088 

70 

28,4*35 


32,373 


8.720 

11,242 

30,;ii;9 
11,213 
5,920 

177!S20 

245,984 


Additional  imports. — Japan,  glow  lamps,  £112  ;  Canada,  electrical  goods,  £38  ;  telephone  and  telegraph,  £1  017  ;  Spain,  carbons,  £3,192. 
Beglstered  Be-Exports  of  Foreign  and  Colonial  Electrical  Goods  from  the  United  Kingdom. 


Various  countries,  mainly  as  above., 


1,399    613 


1,569   ...    176   3,937   ...     188  3,224 


19,454 


30,560- 


Total  Exports  :  £522,039  Total  Be-Expobts  :  £30,560  Total  Impoets  :  £250,343 

Note. — The  amounts  appearing  nnder  the  several  headings  are  classified  according  to  the  Customs  returns.  The  first  and 
third  columns  contain  many  amounts  relating  to  "  goods "  otherwise  unclassified,  the  latter,  doubtless,  consisting  of  similar 
materials  to  those  appearing  in  adjacent  columns.  Imports  are  credited  to  the  country  whence  consigned,  which  is  not  necessarily 
the  country  of  origin. 


826 


THE    ELECTRICAL    EEVIEW.  LVoi.  77.  No.  i,987,  deckmbeb  24,  i9ir 


AFTER     THE     WAR. 


Discussion  in  the  House  of  Lords. 


A  CERTAIN  measure  of  mild  ridicule  has  been  poured 
upon  the  efforts  of  those  who  are  anxious  that  while 
we  are  at  war  we  shall  be  making  preparations  for 
the  new  international  trade  position  that  will  arise 
when  Peace  is  declared.  To  our  minds  it  is  curious 
that  those  who  belittle  such  efforts  should  be  fore- 
most aniong"  those  who  criticise  the  Government 
because  the  nation  was  unprepared  for  war.  It  is  quite 
right  to  prevent  the  problems  of  the  future  from  un- 
fitting us  for  a  concentration  of  all  necessary  energies 
upon  securing  an  absolute  and  unquestionable  victory 
on  the  battlefield,  but  after  seeing  that  there  is  no 
neglect  in  that  connection,  tne  British  nation  and 
the  Allies  have  thousands  of  industrially  and  com- 
mercially wise  men  available  for  devoting  their  time 
and  experience  to  after-the-war  problems.  In  our 
opinion,  after  all  that  has  been  revealed,  we  shall 
afford  the  world  an  object  lesson  of  the  completest 
folly  if  the  nation  is  to  be  led  or  dictated  to  by  short- 
sighted, non-industrial  or  uncommercial  minds  wlio 
hold  that,  because  the  outlook  is  not  clear,  we  should 
leave  the  new  problems  to  be  considered  when  they 
actually  arise.  There  may  be  differences  of  opinion 
as  to  the  precise  lines  along  which  our  investigations 
should  take  place,  but  we  agree  with  Mr.  Asquith 
when  he  states,  as  was  reported  in  these  pages  last 
week,  that  "  not  even  our  pre-occupation  with  the 
immediate  and  paramount  task  of  ensuring  victory 
ought  to  prevent  us  from  taking  measures  to  ensure 
that  these  problems  should  be  carefully  explored  by 
skilled  experts  in  advance."  We,  therefore,  welcome 
most  cordially  the  discussion  which  took  place  in  the 
House  of'  Lords  on  Tuesday  last  week. 

From  the  report  of  the  speeches  appearing  in  the 
Times  we  gather  that  Lord  Parker  asked  the  Govern- 
ment to  appoint  a  joint  committee'of  the  two  Houses 
to  report  upon  the  problems  that  will  arise  when 
citizen  soldiers  return  to  industrial  pursuits,  and  upon 
the  reorganisation  of  our  industries  upon  a  Peace 
footing.  It  could  be  seen  in  this  time  of  crisis  how 
heavily  a  nation  might  be  handicapped  if  we  failed 
to  think  out  in  advance  measures  suitable  for  some 
particular  emergency,  and  to  prepare  an  organisa- 
tion for  carn,-ing  those  measures  into  effect.  What- 
ever excuse  we  might  have  had  for  unpreparedness 
for  war  on  such  a  scale,  we  should  have  none  if  we 
were  unprepared  for  Peace.  The  evils  for  posterity 
might  be  equal  to  or  greater  than  those  following 
upon  the  war  itself.  "  We  should  have  to  deal  with 
industrial  workers  who  had  been  diverted  to  militarv 
life  and  the  production  of  numitions,  industries 
would  need  reorganising  when  capital  was  scarce, 
and  we  should  have  to  face  a  competition  in  the 
markets  of  the  world  keener  than  anything  we  had 
yet  known.  He  was  not  sure  that  for  this  competi- 
tion we  should  not  in  some  respects  be  worse  off 
tlian  Germany  herself,  (iermany's  exi)ort  trade  had 
l)eeii  stopped,  and  it  was  not  improbable  that  she  had 
been  able  to  accumulate  stores  of  merchandise  with 
whicii  to  commence  the  new  industrial  campaign."' 
As  one  step  in  the  direction  of  avoiding  friction,  Loi  <! 
Parker  advocated  the  classification  of  labour  that  was 
likely  to  return  to  industri;il  work,  and  the  indus- 
tries that  would  require  labour.  We  should  also 
confer  witii  Colonial  Giovcrmnents  regarding  the 
prospects  of  employment  in  our  Dominions  beyond 
the  seas.  The  most  difficult  problem,  he  thought, 
would  be  the  position  of  women  workers  who  were 
doing  work  previously  done  by  men.  Tliev  would 
not  return  to  pre-war  conditions,  and  tliev  would 
have  to  be  organised  as  well  as  the  men.  The  war 
had  taught  us  the  danger  that  lay  in  our  depending 
upon  foreign  sources  for  such  things  as  numitions 
and  the  necessaries  of  life.     Herein  lay  a  financial 


weakness — were  we  reorganising  our  industries  tak- 
ing these  matters  into  account  i*  Would  it  not  •be 
wiser  to  depend  upon  our  oversea  Dominions  rather 
than  upon  foreign  nations?  If  new  industries  were 
to  be  started  and  certain  others  kept  alive,  we  must 
give  up  Free  Trade  and  consider  how  to  avoid  those 
political  difficulties!  and  abuses  which  were  so  often 
incident  to  a  financial  system  in  which  a  tariff 
played  a  part. 

If  we  were  to  embark  upon  strenuous  competition  for  the 
markets  of  the  world  we  must  consider  the  reduction  of  the 
cost  of  production  by  increasing  the  efficiency  of  labour,  by 
revising  our  patent  laws,  by  encouraging  invention,  by  pro- 
viding new  and  more  adequate  machinery,  and  by  aboUshing 
artificial  rules  and  regulations  which  restricted  output.  No- 
body desired  to  reduce  wages  below  the  pre-war  level,  and  by 
profit-sharing  or  some  other  means  a  way  might  be  found 
which  would  make  it  to  the  advantage  of  labour  to  agree  to 
the  abolition  of  the  artificial  restrictions  upon  output  which 
were  to  be  reimpoeed  after  the  war.  If  it  was  impossible  to 
appoint  a  joint  committee  of  both  Houses  of  Parliament,  the 
Government  might  form  a  committee  on  the  lines  of  the 
Imperial  Defence  Committee,  which  could  map  out  the  various 
subjects  for  inquiiy  and  could  refer  them  singly  or  in  groups 
to  sub-committees  appointed  for  the  purpose. 

The  Marquess  of  Crewe,  who  replied  to  Lord 
Parker  on  behalf  of  the  Government,  said  that  com- 
petent members  of  the  Civil  Service  had  been  closely 
inquiring  into  the  subject  of  demobilisation  for  more 
than  a  year..  He  referred  briefly  to  an  inquiry  made 
respecting  the  return  of  soldiers  to  the  land,  and  he 
considered  that  in  respect  to  emigration,  which  he 
would  not  wish  to  go  on  at  a  greater  rate  tlian  was 
absolutely  necessary,  we  should  act  in  conference 
with  the  Colonies.  Populated  as  these  islands  were 
to-day  we  could  not  be  a  self-supporting  coimtr}-, 
and  he  did  not  think  our  fellow-citizens  would  wish 
us  to  aim  at  the  establishment  of  works  parallel  in 
character  to  those  of  Krupps,  though  they  might 
make  us  self-supporting  in  the  matter  of  military 
munitions.  These  matters  would,  however,  have  to 
be  considered.  In  regard  to  the  demobilisation  of 
war  industries,  the  release  of  very  partially  skilled 
or  unskilled  labour  for  which  openings  would  have 
to  be  found,  the  question  of  the  proper  employment 
of  women  (having-  regard  to  health  and  child-bear- 
ing)— these  were  parts  of  a  complex  question  which 
became  more  complex  by  the  difficulties  which  existed 
in  regard  to  male  and  female  labour.  Nearly  all  the 
instances  cited  by  Lord  Parker  raised  ancient  con- 
troversies or  led  to  new  ones  hardly  less  violent. 
"  It  was  quite  evident  that  at  a  public  inquiry  people 
would  be  unable  to  resist  the  charm  of  advocating 
their  general  opinions,  and  the  Government  desired 
to  avoid  public  discussion."  The  Marquess  con- 
tinued (we  quote  the  Times  report):  — 

Much  had  already  been  done  departmoutiilly  in  the  prepara- 
tion of  material  for  facilitating  the  loturu  of  soldiers  to  civil 
life,  though  the  results  had  not  yet  been  submitlt^d  to  any 
body.  With  regard  to  the  labour  side,  a  great  deal  of  work 
had  been  done  by  the  JJoard  of  Tra<le  in  the  oi)lKx;tion  of 
material,  llieve  wore  about  throe  million  men  and  women 
engaged  upon  war  work,  and  it  was  theiefore  oa.sy  to  sec  the 
magnitude  of  the  problem.  The  Board  of  Trade  had  also,  with 
the  help  of  skilknl  financial  advisors  from  outK>iide,  been  endea- 
vouring to  put  together  the  necessary  niatoiial  for  considering 
commercial  and  linaneial  problems.  Obviously  questions  of 
policy  were  so  much  involved  in  the  consideiiiti<m  of  these 
matteis  that  it  was  iiii|X)ssible  for  a  Crt>vernment  Department 
to  do  anything  more  th.in  the  mere  collection  of  material,  and 
the  question  now  arose  w'hat  further  st^'ps  should  bo  tflkon  for 
the  puriw.s(>  of  getting  that  material  into  .stjme  kind  of  Hhap<\ 
Mo  agree*!  that  consideration  .should  not  be  po.stixim-d ,  thougli 
few  now  supiHisiMi  the  conclusion  of  the  war  might  bo  .sjxvily, 
or  that  it  might  be  sudden.  At  the  ,'?aine  time  it  w.-ia  mipos- 
«iblo  to  be  too  well  prepariM  for  the  conditions  which  would 
arise.  Tlio  Government  were  not  prepared  to  appoiit  a  joint 
connnittoo  to  oon.xider  the  matter  in  public,  but  tho  noble 
lord's  other  .suggestion  was  of  a  more  lioix'ful  character.  It 
wa.<»  that  a  bo<ly  should  be  appointed  to  examine  the  question 
of  Ini|)erial  reorganisjition  a.s  a  whole  and  working  largely 
through  sub-committ«'fl  with  tho  ultiuinto  view  of  c<indiicting 
many  of  the  nece.s.sary  operations  through  loc^d  rotnmittoeB. 
IIo  hoiied  that  something  of  that  kind  eould  be  done.  lie wn,s 
Milt  in  a  )H)»ition  at  the  moment  to  speak  with  any  ccrt.iinty. 
hut  they  were  all  as  ccMivinr<Hl  as  the  noble  and  learned  lord 
of  the  neee-wity  for  notion  as  prompt  as  was  oonipntihio  with 
the  exniiiination  of  tho  large  amount  of  luatler  relating  to  .1 
great  many  subjects. 
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Viscount  Haldane  was  the  next  speaker,  and  he 
prophesied  that  when  peace  came  we  should  be  found 
less  prepared  for  it  and  its  problems  than  we  were 
lor  war.  He  advocated  the  a[)pointnient  of  a  com- 
mittee or  Royal  Commission  to  consider  the  problems 
which  peace  would  bring.  A  committee  could  dis- 
tribute the  inquir)'  and  elect  sub-committees  to  carry 
it  out,  but  such  a  body  could  not  settle  controverted 
political  questions — Parliament  would  go  on  discus- 
sing such  matters.  The  thorny  and  perplexing  sub- 
ject of  re-employment  of  men  coming  back  from  the 
war  should  not  be  left  to  merely  departmental  con- 
sideration. 

Viscount  Bryce  said  that  a  great  deal  would  depend 
upon  the  end  of  the  war  and  the  treaties  that  would 
follow;  many  of  the  problems  could  not  be  ap- 
proached until  we  knew  what  the  end  of  the  war 
would  be.  We  might  have  to  retain  enormous 
armies  if  the  war  were  not  conclusive.  We  should 
not  revive  controversies,  but  there  were  no.i-contro- 
versial  questions  which  might  be  considered  by  a 
small  committee  of  nine,  which,  upon  the  material 
prepared  by  the  Board  of  Trade,  could  work  out  a 
scheme  along  lines  upon  which  they  thought  we 
should  proceed,  and  could  consider  the  difficulties 
which  might  arise. 

Lord  Newton  Stated  that  the  War  Office  and  the 
Board  of  Trade  had  long  been  in  consultation  regard- 
ing the  return  of  soldiers  to  the  labour  market — a 
process  wliich  would  be  of  a  gradual  nature.  What- 
ever proposals  were  arrived  at  would  be  submitted  to 
a  connnittee  or  tribunal  of  some  kind. 

The  debate  was  brought  to  a  close  by  the  Marquess 
of  Lansdowne,  who  hoped  that  women  now  doing 
war  work  would  not  have  to  be  permanently  pro- 
vided with  other  industrial  work.  The  place  of  the 
English  woman  was  in  her  home. 


.\  B.E.A.il.A.  Discussiox. 

\Vhat  was  said  during  a  discussion  held  by  tlie  B.E..\.M.A. 
<ju  the  l-5th  inst.,  at  the  C<jnnaught  Kooms  (Air.  KosuNG  in 
the  chair),  has  mostly  been  said  a  thousand  times  before,  but 
the  whole  tone  of  the  meeting;  was  satistactory  in  tiiat  it  indi- 
cated a  iee<iguised  need  lor  aeuou.  About -s-i  members  and  visi- 
toi's  were  present,  and  the  discusiiun  was  opened  by  Mr.  T.  C. 
Kldeb,  who  had  souiethrng  ti)  say  on  the  vrtal  importance  of 
making  adequate  preparations  for  peace.  Victory  in  the  beld, 
said  the  speaker,  would  give  us  a  hrm  foundation  of  industrial 
conhdence  and  i^rosiJenty.  All  that  was  needed  was  plenty  of 
active  optiimsm,  but  the  engineering  industry  must  get  to 
work  to  help  itaelf.  British  engineering  had  given  an  amazing 
instance  ot  industrial  development,  its  jiroductive  capacity 
had  been  increased  enormously  during  the  past  tilteeu  months, 
and  the  shock  of  iJeace  would  be  staggering  if  the  industry 
did  not  make  timely  preparations.  Ihe  capital  invested,  the 
jilant  laid  down,  and  the  workers  trained,  to  meet  war  needs, 
must  all  be  utilised,  'if  they  were  employed  as  intensely  in 
peace  as  in  war,  the  cost  of  the  present  struggle  would  eoon 
be  wiped  out.  But  it  was  useless  to  expect  the  Government  to 
have  any  policy  regarding  what  should  be  done  to  maintain 
our  engineering  productive  power.  Engineering  manufactui'era 
had  a  cleax  idea  of  what  was  wanted,  but  they  must  secure  the 
co-opeiation  of  labour  and  of  voters.  .A  new  organisation  was 
required  to  address,  on  behalf  of  the  engineering  industry,  the 
people  of  this  country  and  the  commercial  communities  of 
other  countries,  and  to  impress  on  public  and  private  buyers 
the  positively  racial  importance  of  supporting  ijritish  indus- 
tries, of  increasing  our  turnover,  and  of  securing  more  com- 
prehensive production.  Such  an  organisation — not  "out  to  do 
business,"  at  any  rate  directl> — should  secrrre  all-round  sup- 
I>ort;  indeed,  it  had  a  "constituency"  ready  at  hand  in  the 
milhon  or  so  of  munition  workers  and  the  several  millions  of 
soldiers,  who  realised  what  our  engineering  industries  had 
been  worth  to  us  during  the  war.  'ihe  directors  of  the  engi- 
neering industry  would  justly  be  held  culpable  were  no  plans 
made  for  the  vigorous  resumption  of  business  on  the  conclusion 
of  iH'aco.  The  duties  of  the  new  organisation  would  include 
acti<'ii  in  support  of  our  interests  abroad,  and  would  consist, 
in  fact,  in  securing  full  utilisation  of  our  former  and  additional 
engineering  capacity  after  the  war,  and  the  most  efficient 
application  of  industiy  to  Imperial  service. 

in  continuing  the  discussion,  Mr.  Percival  Marsh.all  em- 
phasii-cd  the  importance  of  forming  an  organisation  which 
should  be  as  broad  and  intluential  in  composition  and  scope 
as  practicable,  without  losing  strength  by  lack  of  concordant 
interests.  It  was  very  important  that  British  firms  should 
secure  as  high  and  wide  a  reputation  in  the  production  of  cheap 
goods  as  they  had  already  secured  in  the  production  of  first- 
dass  output.    ITicre  was  nothing  undignifaed  in  cat«ring  for 


cheap  markets.  On  the  contrary,  the  latter  represented  a  very 
piohtablo  held,  and  one  giving  ample  scope  lor  the  ability  of 
our  designers  and  the  employment  of  our  spare  labour  and 
1  plant.  iNeither  living  coats  or  wages  could  possibly  return  to 
pre-war  level  for  years  to  come,  and  the  sound  ixihcy  apixiared 
to'be  to  hold  and  extend  markets  by  improved  design,  methods, 
and  orgaiiLsation,  so  that  liigh  wages  could  be  allorded.  Firms 
who  acted  on  this  principle  would  get  the  pick  of  the  labour 
market  and  be  free  from  many  of  the  troubles  which  were 
likely  to  arise  in  other  cases. 

Mr.  Lee  Mubkai'  asserted  very  emphatically  that  it  was  uee- 
less  "  to  wait  for  other  i>eople  to  do  something."  Individual 
ellort  was  essential.  Having  got  the  equipment,  it  was  neces- 
sary to  get  the  foreign  market.  Ihe  secret  of  Uerman  success 
in  this  direction  was  not  simply  representation  by  men  con- 
versant with  the  language  of  the  country;  not  catalogues  in 
metric  units  and  quotations  in  c.i.f.  prices;  not  long  credit, 
bribery,  corruption  or  general  sharp  practice.  The  Germans  had 
tanicd  the  foreign  trade  which  they  had  built  up.  la  the 
Colonies,  for  instance,  they  employed  Colonial  staffs,  and  they 
•saw  that  their  representative  knew  both  the  goods  and  the 
market.  To  know  one  without  the  other  was  useless.  In 
emphasising  the  hnportance  of  publicity  in  neutral  markets 
on  behalf  of  British  trade,  Mr.  Wile  said  that  all  neutral 
markets  were  stdl  being  exploited  energetically  by  German 
agents.  He  suggested  that  a  B.E.A.M.A.  meeting  might  be 
devoted  very  profitably  to  bringing  together  employers  and 
representatives  of  labour  in  the  electrical  industry  in  order 
that  the  workers  might  present,  without  prejudice,  their  views 
on  "  the  war  after  the  war."  These  men  should  be  consulted 
now,  and  such  a  discussion  might  prove  unique  in  the  tortuous 
histoi-j-  of  the  iudusti-y.  This  suggestion  was  received  most 
favourably  by  subsequent  siJeakers,  and  an  infornial  gathering 
of  representatives  of  the  two  "sides,"  whose  interests  are 
really  identical,  may  be  expected  at  an  early  date. 

The  Ch.\IRMAN  (Mr.  Eosling)  pointed  out  that,  as  the  official 
retm-ns  showed  only  3^  per  cent,  unempl^iyment  m  the  engi- 
neering and  shipbuilding  trades  during  the  period  1911-14,  there 
was  httle  scope  for  increased  output  unless  trade  unions  aban- 
doned their  policy  of  limitation.  Workers  must  be_  educated 
to  the  idea  of  "getting  much  by  doing  much."  Work  must 
be  made  attractive  by  its  wages  and  conditions.  In  future  we 
must  work  double  shd'ts  if  we  would  capture  and  hold  German 
trade.  Personally,  he  believed  that  our  industry  was 
thoroughly  well  organised,  but  the  Press  could  render  sterling 
service  by  teaching  tne  working  classes  the  advantage  of  doing 
their  utmost  and  thus  securing  better  pay.  Limitation,  of  out- 
put was  ruinous,  and  it  was  attributable  on  the  one  hand  to 
Ignorance  of  workpeople,  and  on  the  other  to  fear  that  piece- 
rates  would  be  cut  if  w-ages  rose  above  a  certain  level.  .\  pro- 
tective taritf  alone  would  give  us  that  security  of  prospect  which 
would  justify  bold  development  and,  given  the  Imperial  markei, 
we  should  be  able  to  add  to  it  the  market  of  the  world. 

Mr.  DuNLOP  struck  a  warning  note.  After  the  war,  he  said, 
we  should  be  faced  by  decreased  "investible"  capital,  high  rates 
ofinterest,  and  reduced  industry.  A  French  Commission  was 
in  .\meiica  arranging  for  the  transfer  of  many  milhons  sterling 
worth  (annual)  of  machine  tool  business  from  Germany  to  the 
States;  the  commercial  discussion  in  progress  between  Ger- 
many and  her  Allies  would  exclude  us  from  the  markets  of  our 
enemies;  and  by  seizing  the  Chinese  railways,  Japan  had 
secured  virtual  control  of  Chinese  internal  trade.  Success  in 
co-operation  was  dependent  on  individual  initiative,  and  it  w-as 
most  important  that  our  many  small  and  medium-sized  firms 
—successful  within  their  limits,  but  not  equipped  for  foreign 
trade— should  take  on  a  more  strenuous  existence  and  get  to- 
gether in  groups  to  take  full  advantage  of  the  information  pro- 
vided for  them,  whether  by  a  more  efficient  Consular  service  or 
bv  private  enterprise.  We  had  gone  to  sleep  in  our  success  and 
in  our  imagined  security.  We  had  not  reaUsed  that  eternal 
^■igilance  was  required.  "The  tariff  question  must  be  faced— no 
longer  as  a  "  party  "  problem — and  we  must  have  a  tariff  as 
an  "  instrument  of  negotiation"  with  other  Powers. 

After  sixteen  months  of  war,  said  Mr.  Longbottom,  we  had 
labour  organised  for  production  and  for  employers  to  do  their 
equal  share;  all  trades  must  organise  themselves.  .\  com- 
mittee from  both  Houses,  strengthened  by  the  assistance 
of  active  business  men,  was  required  to  study  the  new  pro-; 
blems  of  international  trade  and  the  fonuation  of  a  Ministry  or 
Commerce.  The  taiiff  question  was  no  longer  one  of  politics. 
Some  of  the  best  men  from  our  industries  should  be  now  at 
work,  and  it  would  pay  us  to  secure  their  whole  energies  for 
the  task,  in  getting  well  ready  for  peace.  We  needed  co-opera- 
tion in  all  industries,  and  w-e  needed  a  Ministry  of  Cbmmerce 
now.  In  his  opinion  restriction  of  output  had  gone  for  ever. 
Its  suspension  had  meant  a  great  increase  Ln  earnings,  and  the 
w-orker  would  not  consent  to  go  back  to  pre-war  wages. 


Xitioaen   Fixation  in  Riis.sia. — It  is   reported  from 

Petrosrrad  that  an  important  compiny  haa  been  formed  in  that 
city  for  the  purpose  of  manafaoturing  nitrates  from  the  nitrngen 
of  the  air  in  accordance  with  the  well-known  Birkeland-Eyde 
procees.  The  new  undertaking  will,  it  is  understood,  work  in  con- 
junction with  the  Norwegian  company  owning  the  patents  in  con- 
nection with  the  process,  and  the  necessary  plant  ie  ti  be  estab- 
lished in  the  north  of  Earopean  Raasia,  near  the  White  Sea. 
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ELECTRIC     HEATING. 


By  GEORGE  WILKIN^^OX,  M.I.E.E. 


{Abstract  of  paper  read  before  the  INSTITUTION  OF  Electrical 
Engin'eers  at  Edinburgh,  December  lith,  1915.) 

There  is  pi-obabiy  no  branch  of  electricity  supply  in  a  more 
flourishing  condition  to-day,  or  receiving  greater  attention 
from  both  electrical  engineers  and  the  public,  than  that  of 
electric  heating  as  applied  to  dwelhng-houses  and  business 
premises. 

^3ver  two  years  ago  the  Electrical  Review*  commenting  on 
the  entei-piise  of  the  "Point  Fives"  concluded  its  remarks 
as  follows: — "One  might  suggest  that  there  is  still  scope  for 
the  '  point-five,'  who  feels  inclined  to  become  fractionally 
smaller  still,  to  consider  some  scheme  of  heating  at  '  so  much 
per  room '  during  the  winter  months.  Small  heaters  suitably 
placed  and  automatically  conti'olled  by  a  thermostat  .... 
adjusted  so  as  to  maintain  a  temperature  of  about  60  deg.  F., 
might  meet  the  case;  but,  of  course,  it  needs  a  really  simple 
and  reliable  method  of  temperature  control  and  a  relatively 
low  charge  per  unit,  neither  of  which  mav  materialise  just 
yet." 

Since  the  above  comment  appeared  there  has  been  httle,  if 
any,  change  either  in  tai-ilFs  or  economy  of  usage ;  neverthe- 
less, the  development  of  electric  heating  has  made  rapid  pro- 
gress, the  rate  of  progress  at  the  present  day  being  greater 
than  ever.  This  is  largely  due  to  improvements  in  the  elec- 
tric radiators  themselves,  these  improvements  having  deve- 
loped concuiTently  with  a  reduction  in  the  prices  of  the 
apparatus.  Radiators  of  modern  design  known  under  the 
generic  term  of  "electric  fires"  have  proved  themselves  to  be 
reliable  and  satisfactoi-y,  while  the  prices  at  which  they  can, 
be  obtained  are  more  reasonable  than  formerly. 

Electric  heatera  to  be  permanently  satisfactoi-y  must  be 
capable  of  quickly  raising  the  atmosphere  of  the  apartment 
to  a  comfortable  temperature  during  the  coldest  day  of  winter 
and  under  the  most  unfavourable  weather  conditions.  This 
entails  a  rating  of  not  less  than  IJ  watts  per  cubic  foot  of 
room  space.  In  apartments  with  abnormal  window  area,  an 
exposed  aspect,  or  subject  to  draughts  and  traffic,  the  rating 
should  be  at  least  2  watts  per  cubic  foot.  Assuming  a  rating 
of  li  watts  per  cubic  foot  as  being  sufficient  for  the  coldest 
day  of  winter,  this  rating  is  obviously  too  high  and,  therefore, 
wasteful  for  every  other  day  of  the  year. 

The  crude  regulation  obtained  by  providing  only  one  or  two 
switches  for  an  electric  fire,  whereby  its  power  can  be  reduced 
to  two-thirds  and  one-third  of  its  full  output,  does  not  in 
any  case  furnish  the  required  control,  first,  because  such 
switches  are  seldom  used,  or  are  not  used  at  the  right  time 
and  for  the  correct  period ;  and  secondly,  because  the  extennal 
temperatm'e  and  the  w-eather  conditions  are  constantly  vary- 
ing at  irregular  intervals,  so  that  no  simple  combination  of 
hand-operated  switches  can  meet  the  case  or  prevent  consider- 
able waste  of  current. 

It  follows,  therefore,  that  all  apartments  heated  by  electric 
fires  of  adequate  power  are  at  the  present  time  (except  in  the 
few  instances  where  thermostatic  control  is  employed)  costing 
substantially  more  for  electric  current  than  they  .should  do, 
while  such  apartments  are  not  so  comfortable  as  they  might 
be  owing  to  the  constant  fluctuation  of  temperature  ensuing 
on  the  unstable  weather  conditions. 

Mr.  W.  A.  Gillott  has  already  demonstrated  that  an  apart- 
ment is  heated  more  economically  by  means  of  a  high-power 
heater  or  heaters,  suitably  controlled,  than  by  a  heater  or 
heaters  of  lower  power  in  the  aggregate  continuously  in 
operation. 

Another  promising  field  open  to  electric  heating  with  auto- 
matic temperature  cfintrol  is  in  the  almost  numberless  cases 
where  coal  fires  or  hot-wafer  radiators  are  in  use.  It  is  well 
known  that  both  these  methods  of  heating  are  subject  to  wide 
variations  oF  temperature  due  to  the  vagaries  of  combustion. 
It  is  not  possible  to  co-ordinate  the  rate  of  combustion  with 
the  wmstantly  vai-j'ing  weather  conditions,  consequently  the 
ajiarttnints  are  frequently  t<x)  hot  for  comfort  and  at  other 
tunes  dangerou.ily  cool,  llie  application  of  temperature-con- 
trolled ole<:tric  radiators  as  an  auxiliary  method  of  heating 
will  automatically  remove  these  cool  perio<]s  at  little  expense 
for  current  and  with  nf>  trouble  or  attention,  thus  producing 
the  ideal  condition   for  comfort  and  health. 

For  long  perio<ls  during  the  spring  and  autumn,  and  occa- 
sionally in  the  summer,  there  are  days  when  the  mornings 
and  evenings  arc  cold  while  the  rest  of  the  day  is  warm  and 
comfortable.  The  only  ocoiiomicjil  and  effective  way  of  deal- 
ing with  the  boating  problem  during  these  periods  appears  to 
bo  by  me.m.'t  of  thermostat icnlly  oontrollcd  electric  heaters 
ready  for  duty  at  all  times,  for  long  or  short  periods,  and 
requiring  no  attention. 

lliesc  considerntions  lc<l  the  author  to  give  serious  attention 
to  the  production  of  a  suitable  nutomntic  temperature  con- 
troller. 

The  nnpnratuR  used  until  the  autinnn  of  this  year,  which  is 
abaolufely  xilent  in  itij  operation,  lia«  no  mechanical  moving 
partd,  the  only  moving  clement  being  mercury. 

•  Electrical  Review,  Vol.  71,  p.  687,  1912. 


The  apparatus  consists  of  two  parts:  — 

(a)  The  thermostat,  shown  in  fig.  1. 

[b]  The  circuit  breaker,  shown  infig.  2. 

.\  diagram  of  connections  is  shown  in  fig.  3. 

The  thermostat  is  constructed  with  a  steel  tubular  body  (3), 
terminating  in  a  faucet  at  the  top  (4),  surmounting  which  is 
a  fine-bore  glass  tube  (6)  enclosed  by  an  inverted  glass  dome 
(7).  The  steel  tubular  body  is  charged  with  mercury  which, 
due  to  expansion  and  contraction  under  the  influence  of  heat 
variation,  rises  and  falls  in  the  fine-bore  glass  tube  into  which 
the  mercury  chamber  vents.  Within  this  glass  tube  a  plati- 
num wire  (11)  is  suspended,  w-hich  makes  and  breaks  contract 
with  the  vuercuo"  as  the  latter  rises  or  falls.  Such  a  thermo- 
-stat  should  oiierate  without  oxidisation  of  the  mercui?  or 
destructive  sparking,  on  the  pressures  used  by  electricity- 
supply  authorities.  This  is  achieved  by  suiTOunding  the 
"make  and  break"  contact  by  an  inert  gas,  by  carrying  the 


Front  Elevation— Part  Section. 
Fig.  1. 


Elevation,  Part  in  Section. 
Fig.  -2. 


platinum  wire  through  the  top  of  a  superimposed  glass  dome 
into  which  it  is  hermetically  sealed.  The  rim  of  the  glass 
dome  is  closed  round  the  bottom  by  a  mercury  seal  in  the 
faucet,  thus  forming  a  permanently  gas-tight  chamber  of 
.sufficiently  flexible  dimensions  to  allow  the  mercury  column 
to  travel  "freely  the  whole  length  of  the  fine-bore  tube.  The 
glass  dome  is  filled  with  a  suitable  inert  gas,  preferably 
hydrogen.  The  temperature  at  which  the  instrument  operates 
can  be  controlled  by  screwing  or  unscrewing  the  adjusting 
screw  (5)  protruding  through  the  top  of  the  cover.  Thus  the 
thermostat  can  be  readily  set  to  any  desired  temperature. 
Due  to  the  protection  afforded  by  the  inert  gas,  the  thermo- 
stat is  capable  of  breaking  an  alternating  or  continuous-current 
circuit  conveying  30  watts  or  over  at  2.30  volts  without  des- 
tructive sparking  or  discoloration  at  the  point  of  "  make  and 
break."     This  is  about  five  to  six  times  its  normal  duty. 

The  circuit  breaker  is  formetl  by  two  bodies  of  mercury 
concentrically  arranged  and  forming  the  two  poles  of  the 
electric  circuit.  The  point  of  "make  and  break"  is  on  the 
top  rim  of  the  hollow  ix>rcelain  insulator  (5)  separating  the 
two  concentric  mercuiy  poles  (6)  and  (7).  The  "  make  and 
break  "  tiikes  place  in  an  inert  gas  which  is  impounded  by 
the  superimiwscd  glass  tube  (4)  carried  in  the  earthenware 
fixing  block  (1).  The  outer  pole  of  mercury  (7)  also  fulfils  the 
function  of  a  permanent  gas-tight  seal  to  the  tubulax  glass 
chamber.  The  inner  mercury  ixilc  makes  contact  with  the 
bottom  insulated  metal  bar  (3)  to  which  one  line  wire  is 
attached.  The  outer  mercury  )X)lo  makes  electrical  contact 
with  the  metal  dish  (2)  sunno\nifing  the  earthenware  fixing 
block,  and  to  this  metal  dish  the  other  line  wire  is  attached. 
Tlio  "make  and  break"  is  effected  between  the  two  poles- 
by  the  slow  rise  and  fall  <if  the  concentric  ring  of  mercuiy. 
Notwithstanding  this  slow  rise  and  fall,  however,  both  the 
"make"  and  "break"  arc  instantaneous  owing  to  the  sur- 
face tension  of  the  mercuiT,  and  the  breaker  can  be  depended 
upon  to  interrupt  a  current  of  20  amperes  at  250  volts  without 
oxidisation.  The  breakers  have  successfully  dealt  with  a  cur- 
rent of  30  amperes  at  200  volts  {■6  KW.),  but  the  standard 
rating  is  fixed  at  15  amperes. 

.\  small  coil  of  enamelled  high-resistance  wire  (22)  is  wound 
u|x)n  the  cylindrical  glas«  chamber  of  the  breaker.  This  coil, 
which  takes  approximately  8  watts,  is  connected  through  the 
thermostat  to  ono  pole  of  the  supply,  as  shown  in  fig.  3. 
When  the  mercury  rises  to  a  point  corresponding  with  the 
temperature  for  which  it  is  set.  contact  is  made  in  the  fine- 
bore  tulw  with  the  platinum  wire  and  the  circuit  is  thus 
completed  thnnigh  the  coil  i^wm  the  circuit  breaker.  Tliis 
coil  quickly  become*  warm  ami  cau.ees  the  inert  ga.i  within 
the  gla.'is  cylinder  to  expand,  (bus  e\|)elling  a  portion  of  the 
outer  concentric  column  of  mercury  through  a  connectinft 
(luit  into  Iho  surrounding  nveivcr  \intil  the  connection 
with  the  centre  |>olc  is  broken,  thus  opening  the  circuit  and 
putting  the  radiator  out  of  action.  »  ' 

After  the  radiator  ciiviiit  has  l>eon  broken,  the  thermostat, 
due  to  rotiling,  also  brnaku  the  henting-coil  circuit.  The  heat- 
ing coil  on  the  circuit  breaker  now  cools  and  the  gnu  contracts, 
cniming  the  mercury  forniing  (he  outer  pole  to  rise  imtil  it 
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stands  well  above  the  centre  mercury  pole;  gradually  the 
^urfa<.e  tension  of  the  mcrcurj-  is  overcome,  .when  it  rolls  over 
the  edge  of  the  concentric  msulator  and  'forms  a  complete 
■fimtact  over  the  whole  surface,  thus  p\itting  the  radiator  to 
work  once  more.  The  cycle  is  repeated  from  time  to  time  as 
the  temperature  of  the  apartu\ent  reaches  the  maximum  and 
niiniaiura  temperature  variation  allowed. 

It  is  obvious  that  the  mercury  within  the  circuit  breaker  is 
always  subject  to  change  of  level  due  to  barometric  effect. 
The  effect  of  this  is  slightly  to  vary  the  time  of  the  operations 
-of  "making"  and  "breaking"  circuit;  but  this  is  negligible 
in  actual  working. 

An  unusual  feature  in  the  equipment  is  that  the  instraments 
require  charging  with  inert  gas  after  they  are  fixed  in  posi- 
tion and  charged  with  mercury.  This  may  sound  formidable, 
but  is  in  practice  a  simple  operation  which  can  be  carried  out 
\>y  any  man  of  average  intelligence. 


is  not  expelled,  but  the  oxygen  it  contains  is  allowed  to 
combine  with  the  mercurj-  at  the  point  of  "make  and  break" 
while  the  thermostat  is  at  work.  After  working  for  a  short 
time  the  mercury  absorbs  the  small  amount  of  oxygen  in  the 
impounded  air  and  a  film  of  mercurous  oxide  gradually  forms 


Fig.  3. — Diagram  of  Connections. — c.b.,  Circuit  breaker; 
T.,  thermostat;  s.,  four-terminal  plug  switch;  E.F., 
electric  fire  or  convectors;  R.L.,  red  lamp  or  luminous 
radiator,  not  controlled. 

The  setting  screw  (-5)  is  withdrawn  until  the  mercury  in 
the  capillary  tube  and  the  platinum  wire  are  well  apart.  After 
the  radiators  have  raised  the  apartment  to  the  required  tem- 
perature the  setting  screw  is  screwed  in  until  the  mercury  just 
touches  the  platinum  wire,  when  the  instrument  is  set. 
Variation  in  temperature  up  or  down  can  be  readily  obtained 
by  screwing  the  setting  screw  further  out  or  in. 

It  is  obvious  that  the  thermostat  can  be  put  to  other  useful 
purposes.  For  instance,  in  the  summer  it  can  be  connected 
to  a  30-watt  fan  at  '200-2.50  volts,  and  set  so  that  the  fan 
automatically  starts  when  the  temi>erature  of  the  room  rises 
above,  say,  65  deg.  F.,  and  stops  when  it  falls  below,  say, 
■62  deg.  F. ;  thus  the  fan  requires  no  attention  and  cannot 
waste  electric  current.  An  electric  fan  so  controlled  has 
been  in'  use  in  the  author's  office  all  last  summer  with  excel- 
lent results. 

Again,  the  author  is  of  opinion  that  switches  for  high- 
tension  circuits  can  be  made  on  the  lines  of  the  circuit 
■breaker,  which  would  present  advantages  both  in  cost,  safety, 
size,  and  convenience  over  the  well-known  oil-break  switches. 
In  such  cases  the  "  make  "  and  "  break  "  would  be  controlled 
by  raising  and  lowering  the  gas  chamber  in  the  mercury  seal. 

There  are  also  many  cases  where  a  reliable  electiic  contact 
is  required  which  is  used  at  long  and  indefinite  periods  only; 
such,   for  instance,   as  fire-alarms  and  alarms  for  other  pur- 
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lK>ses.  In  such  cases  the  ordinary  contacts  are  liable  to  fail 
owing  to  dii't,  roughness,  or  oxidisation.  Mercury  in  hydrogen 
makes  a  reliable  contact  which  can  be  depended  upon  for  all 
time  notwithstanding  absence  of  attention  and  long  periods 
of  disuse. 

The  author  has  experimentally  applied  thermostatic  regula- 
tion to  a  gas  stove  of  modern  tj'pe  for  heating  his  study. 

Fig.  4  shows  a  6-hour  t€mi)erat»re  chart  taken  in  an  office, 
with  a  corresponding  pressure  chart  showing  the  periods 
when  the  electric  radiator  is  on  and  off.  The  size  of  the 
radiator  was  2  kw.,  equivalent  to  a  rating  of  1}  watts  per 
cubic  foot. 

Fig.  5  shows  a  temperature  chart  taken  in  the  same  office 
with  a  6-KW.  radiator  in  use,  which  is  equal  to  a  rating  of 
4)  watts  per  cubic  foot.  The  circuit  breaker  was  carrying 
100  per  cent,  above  its  rated  load  and  the  circuit  was  broken 
and  re-made  approximately  everj-  ten  minutes.  The  periods 
during  which  the  radiator  was  "on"  were  short,  and  the 
"  off  "  intervals  were  long. 

The  controller  already  described  has  been  unfavourably 
criticised  due  to  the  fact  that  both  the  thermostat  and  the 
circuit  breaker  require  charging  with  inert  gas  after  fixing. 
.\gain,  their  field  of  application  is  limited  due  to  the  type 
of  circuit  breaker  used;  for  instance,  it  is  obvious  that  it 
cannot  be  used  on  board  ship  or  on  a  train. 

Both  these  objections  have  been  successfully  met  in  the 
more  recent  types  as  follows : — 

The  thermostat  is  now  made  with  a  vei-y  small  glass  dome 
.sunnounting  the  capillary  tube  and  having  a  gas  space  of 
less  than  one-sixth_  the  capacity  of  the  earlier  pattern.  The 
small  amount  of  air  impounded  therein  by  the  mercury  seal 


Fig.  6.— Elevation  of  Circuit  Breaker. 


in  the  upper  part  of  the  capillary  tube,  thereby  making  the 
temperature  regulation  less  accurate.  This  oxide  is  then 
expelled  and  washed  over  into  the  mercury  seal  by  screwing 
down  the  adjusting  screw,  thus  again  providing  clean  pure 
mercury  at  the  point  of  "  make  and  break  "  and  restoring  the 
sensitiveness  of  the  instrument.  After  the  wash-over  the 
thermostat  is  again  set  to  the  required  temperature  point  and 
the  mercury  then  continues  to  "make"  and  "break"  with- 
out deterioration. 

The  circuit  breaker  is  of  the  magnetic  class  and  has  a  light 
moving  element  of  the  simplest  type.  Fig.  6  shows  the 
circuit  breaker  with  the  cover  removed.  The  energy  absorbed 
by  the  shunt  coil  (3)  when  the  heating  circuit  is  broken  is 
about  equal  to  the  loss  in  a  modem  electricity  meter,  viz., 
approximately  2  watts.  The  spht  iron  tube  (4)  performs  the 
double  function  of  armature  and  conductor;  it  falls  by 
gravity  into  the  mercury  bath  (2)  and  rests  upon  the  termi- 
nal (8)  at  the  bottom  of  the  mercury  bath,  thus  completing 
the  heating  circuit.  The  "break"  is  very  quick  owing  .to 
the  light  moving  element,  while  the  spark  on  breaking  is 
most  effectively  blown  out  by  the  strong  magnetic  field  set 
up  by  the  shunt  coil  on  the  end  of  the  armature. 

This  type  of  circuit  breaker  has  operated  continuously  at 
from  15  to  20  breaks  an  hour  on  a  circuit  loaded  to  3.25  kw., 
and  has  aggregated  over  10,000  interruptions  with  little  or 
no  wear  on  the  end  of  the  armature ;  thus  it  can  be  depended 
upon  to  operate  for  years  without  attention. 

Alternatively,  a  large  radiator  may  be  spht  up  into  two 
parts,  the  smaller  part  being  continuously  in  use  while  the 
major  jwrtion  is  put  under  the  control  of  the  temperature 
regulator. 

Judging  from  observation  made  last  winter,  the  author  is 
led  to  believe  that  a  considerable  economy  in  current  con- 
sumption for  a  given  result  can  be  obtained  by  the  use  of  a 
small  "  uncontrolled  "  radiator  in  the  hearth— for  cheerful 
effect — together  with  a  convector  or  convectors  of  greater 
power,  thermostatically  controlled,  the  latter  forming  the 
main  sonrce  of  heat.  Rough  comparisons  between  this 
method  and  the  use  of  a  thermostatically  controlled  aU-radiant 
fire  used  in  the  same  apartment  point  to  a  small  saving  in 
current  in  favour  of  the  combined  arrangement. 

The  problem  here  involved  is  common  to  all  methods  of 
beating  and  is  by  no  means  a  settled  question,  viz.,  to  what 
extent  should  the  air  of  an  apartment  be  heated,  and  to 
what  extent  should  radiant  heat  be  supphed.  The  question 
tion  will  be  answered  differently  by  different  individuals,  but 
probably  some  mean  can  be  arrived  at.  There  is  reason  to 
think  that  experiments  on  radiant  electric  heaters  in  con- 
junction with  electric  convection  heaters  would  be  the  easiest 
way  to  arrive  at  some  general  basis  for  the  correct  propor- 
tion of  bent  in  each  form. 


THE     DESIGN     OF     HIGH-PRESSURE 
DISTRIBUTION     SYSTEMS. 


By  J.  E.  BE.ARD,  M.Sc,  A.M. I.E. E. 


{Abntract  of  paper  read  before  the  Institution  of  Electrical 

Engineers,  December,  1915.) 
The  general  distribution  of  electrical  energy  to  individual 
cnnsumers  at  high  pressures  is  of  comparatively  recent  intro- 
duction, but  the  last  decade  has  seen  an  enormous  develop- 
ment both  in  the  number  and  in  the  size  of  such  systems. 
Similar  methods  were  found  essential  for  the  various  railway 
electrification  scheme.?,  and  also  for  the  larger  tramway 
systems.     I'p  to  the  present,  the  method  of  distribution  for 
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ligliting  has  not  been  radically  altered,  but  owing  to  the  eaee 
Nvith  which  a  sub-station— vinlike  a  power  station— can  be 
installed  in  almost  any  p<isition,  there  is  a  growing  tendency 
tt>  split  up  the  more  extensive  low-pressure  networks  inUi 
sections,  each  fed  by  a  separate  sub-station.  As  the  use  of 
electricit%'  for  lighting  and  other  domestic  purposes  increases, 
there  is  little  doubt  that  these  sections  will  gradually  decrease 
in  area,  with  a  consequent  increase  in  the  number  of  high- 
pressure  feeding  points,  so  that  in  this,  as  in  other  branches 
of  electricitj'  supply,  the  distribution  will  eventually  be  at 
high  pressure  practically  to  the  consumers'  terminals. 

Not  onlv  is  the  cost  of  distribution  at  high  pressures  con- 
siderably "less  than  at  low  pressures,  but  also  it  is  thus  pos- 
sible for  a  single  power  station  to  supply  economically  over 
an  enoi-mously  greater  area  than  that  which  was  previously 
practicable,  aid  in  consequence  by  better  diversity  factor 
and  larger  and  more  efficient  generating  plant  great  reduc- 
tions have  been  effected  in  the  cost  of  electricity.  The  maxi- 
mum economy  from  these  advantages  is  still  far  from  being 
obtained,  and"  there  is,  therefore,  every  prospect  that  in  the 
futare  the  growth  of  high-pressure  distribution  systems  will 
be  equallv  as  rapid  as  it  has  been  in  the  past.  The  gi-owth 
should,  however,  be  in  size  and  not  in  number,  since  in  order 
to  reap  the  full  benefit  of  improved  diversity  factors  and 
increased  efficiency  of  generation  it  is  essential  that  each 
system  should  ."supply  the  whole  of  the  demands  of  the  area 
which  it  serves,  and  also  that  the  area  served  should  be  as 
large  as  possible.  . 

A  well-designed  distribution  system  is  that  which  secures 
the  following  essential  characteristics  at  a  minimum  total 
annual  cost :  — 

(ri)  Safety  in  operation  both  as  regards  the  operating  staff 
and  the  pubhc  generally.  ,  .  ,     • 

(b)  Suitability  of  the  supply  for  the  purposes  for  which  it 
is  required. 

(c)  Freedom  from  interniption  of  supply. 

The  chief  items  which  make  up  the  annual  cost  are  the 
following,  and  it  is  the  sum  total  of  these  which  should  be 
a  minimum;  — 

1.  Interest  on  capital  expenditure. 

2.  Repairs  and  provi-sion  for  depreciation. 

3.  Switchgear  attendance. 

4.  Energy  losses  in  the  mains. 

1.  It  is  unnecessarv  to  say  anything  as  to  the  desirability 
of  keeping  down  capital  expenditure;  the  chief  danger  is 
usuallv  lest  this  point  should  receive  too  much  attention  at 
the  expense  of  other  items.  There  is,  however,  a  further 
way  of  reducing  interest  charges,  namely,  by  a  low  rate  of 
interest,  and  this  can  onlv  be  secured  by  a  permanent  and 
steady  business.  This  is  a  further  argument  for  extending 
and  consohdating  the  area  of  supply  so  that  the  revenue  of 
the  undertaking  is  less  subject  to  trade  fluctuations. 

o  \  low  cost  of  repairs  goes  hand  in  hand  with  low  depre- 
ciation charges,  since  both  depend  on  the  permanence  of 
apparatus  and  its  freedom  from  breakdown.  IMoney  is  doubly 
well  spent  on  these  points  since  it  not  only  reduces  repairs 
and  depreciation,  but  helps  to  ensure  security  of  supply. 

3.  Particularly  in  the  case  of  static  sub-stations,  attendance 
is  often  very  difficult  to  arrange  for,  and  there  is,  therefore, 
a  strong  reison  for  reducing  it  as  much  as  possible  by  closer 
localisation  of  breakdowns  .so  that  the  only  part  of  the  system 
which  is  affected  is  that  in  the  immediate  neighbourhood  of 
the  fault.  Cheaper  labour  can  be  employed  if  apparatus  is 
designed  to  prevent  automatically  the  more  serious  mistakes 
in  operation.     Such  design  tends  to  increased  safety  in  opera- 

4.  Loss  of  energy  in  the  mains  can  be  reduced  by  increased 
capital  oxp<>nditure,  and  it  is,  therefore,  a  question  of  the 
correct  balan<c  between  the  two.  It  can  also  be  reduced  by 
linking  up  the  various  parts  'if  the  system  in  order  to  utilise 
the  diversity  of  their  load.s,  a  process  only  rendered  possible 
l)v  using  ni'eans  for  kicalising  the  effects  of  breakdowns. 

Tlie  essential  characteristics  of  the  system  are  not  incom- 
patible with  de-signing  it  on  the  basis  of  minimum  annual 
cost,  since,  though  they  may  in  a  few  ca.ses  increase  the 
capitil  expenditure,  this  is  discounted  by  savings  in  other 
ways.  ■    ,.     ,  ii 

The  object  of  thus  paper  is  to  endeavour  to  indiaite  on  the 
basis  of  the  preceding  general  principles  the  most  suitable 
choiw.  of  apparatus  and  the  means  whereby  that  apparatus 
can  be  used  to  the  greatest  advantage. 

Mdinn.— Overhead  mains  are  neceasnrily  more  subject  to 
breakdowns  than  underground  mains,  so  that  from  tho  point 
of  view  of  security  fif  supply  the  latter  are  to  be  preferred, 
unless  spe<-ial  circum.itancos.  such  as  liability  to  serious  subsi- 
dcnoe.  increaHe  the  risk  of  dam.nge  to  cable.  It  is  found  from 
extended  exr>ericnce  that  per  mile  of  main  the  average  number 
nf  serious  lironkdowns  of  overhead  mains  is  only  about  double 
that  on  underground  mains.  Overhead  mains  are,  however, 
MKire  liable  t"  cause  temporarj-  interruptions  of  supply  by 
being  autotnaticnily  diBconne<-ted  on  transitory  Rhort-circuit« 
which  do  not  cause  permanent  dnninge.  Tlie  advantage  of 
overhead  rn.iin.M  i.i  their  lower  capital  cost,  more  partiridarly 
at  higher  voltagofl;  this  is  readily  seen  by  glancing  foiVnrd 
for  II  moment  to  fig.  fi.  which  shows  comparative  annual  costs 
ixr  mile  for  vnrioiii*  volt'iges,  allowing  a  slightly  higher  fignre 
for  the  mainlonanr«  of  overhead  mains  and  including  n 
reanonable  figure  for  wnylenvcfl.  For  low  voltages  and  small 
sizes  there  is  not  much  to  eluiose  on  the  score  of  cost,  and 
underground    mains   arc    thcrcf<irc  preferable   on    account  of 


their  other  advantages.  As  the  voltage  and  size  increase,, 
however,  a  considerable  saving  is  effected  by  the  use  of  over- 
head mains;  and  such  saving  is  often  increased  by  the  diffi- 
culty of  finding  direct  routes  for  cables  in  the  open  country 
where  roads  are  few  and  winding. 

While  it  will  be  seen' from  the  foregoing  that  the  use  of 
overhead  lines  in  open  countn'  is  frequently  fully  justified, 
they  have  further  disadvantages  which  must  always  be  borne 
in  mind,  viz.  :  — 

(a)  They  usually  require  a  special  wayleave. 

(b)  The  inductive  drop  is  much  greater  than  that  of  an 
equivalent  cable. 

(e)  If  overhead  lines  are  run  in  parallel  with  cables  neither 
can  be  operated  at  their  maximum  economy. 

((/)  They  tend  to  lower  the  power  factor  of  the  system  as 
.•1  whole. 

(n)  The  objection  to  wayleaves  is  not  so  much  their  cost 
as  the  trouble  and  delay  in  obtaining  them,  and  the  fact  that 
they  can  seldom  be  bought  outright. 

(b)  The  inductance  of  a  3-phase  circuit,  other  factors- 
lemaining  constant,  varies  as  the  logarithm  of  the  distance 
lietween  the  conductore;  the  higher  inductance  of  overhead 
lines  is,  therefore,  inherent  in  their  construction,  since  this 
<listance  most  be  many  times  the  coiTesponding  distance  in 
a  cable.  The  increase  in  voltage  drop  with  lagging  power 
factors  is  quite  serious  in  the  case  of  heavy-section  lines,  and 
consequently  the  use  of  overhead  mains  means  either  a 
leduced  radius  of  transmission  for  a  given  voltage,  or  extra 
capital  cost  in  providing  additional  copper. 

(r)  If  a  cable  and  overhead  line  of  equal  section  are 
c<  nnected  in  parallel  the  higher  inductance  of  the  overhead 
line  causes  the  total  current  to  di^-ide  unequally  between  the 
two  circuits.  This  not  only  prevents  the  two  circuits  being 
run  at  their  most  economical  current  density,  but  also,  owing 
to  the  resistance  losses  being  dependent  on  the  square  of  the 
current,  they  are  greater  than  if  the  current  were  divided 
equally.  Further,  owing  to  the  difference  in  the  inductance 
of  the  parallel  circuits,  there  is  a  phase  difference  between 
the  curijents  in  the  two  branches.  This  results 'in  the  arith- 
metical sum  of  the  currents  in  the  branches  being  greater 
than  the  total  current,  thus  causing  additional  resistance 
losses  and  a  reduction  in  the  cariying  capacity  of  the  circuits. 
To  take  a  concrete  example,  as-sume  that  300  amperes  at  6,000 
volts  and  50  cycles  is  to  be  ti'ansmitted  through  a  0.1.3  sq.  in. 
cable  and  a  0.1-5  sq.  in.  overhead  line  in  parallel.  The  actual 
current  in  the  cable  will  be  210  amperes,  and  in  the  overhead 
line  105  amperes,  while  the  resistance  losses  are  increased  by 
•24  per  cent,  as  compared  with  the  losses  if  both  circuits  were 
either  cable  or  overhead  line. 

id)  So  far  as  the  power  station  and  the  mains  are  con- 
cerned, the  wattless  current  produced  by  the  extra  induct- 
ance of  an  overhead  line  will  be  as  deleterious  as  if  it  were 
produced  by  consumers'  apparatus. 

Switchgear. — The  piimarj'  use  of  switchgear  is  to  isolate 
faulty  apparatus,  and  con.sequently  t-o  interrupt  or  prevent 
heav}'  short-circuit  cuixents-  Tliis  is  the  determining  factor 
in  its  design.  As  the  tendency  is  for  distribution  sy.-stems  to 
supply  a  denser  load,  it  follows  that  the  maximum  short- 
circuit  cun-ent  is  continually  increasing :  for  not  only  is 
there  a  larger  kilowatt  capacity  of  running  plant  on  the 
>ystem,  but  al-so  a  greater  number  of  feeds  into  a  fault.  The 
ci-nditions  are  further  aggi'avated  by  higher  distribution  volt- 
ages. 

The  breaking  of  a  heavy  short-circuit  can  be  best  likened 
to  the  detonation  of  an  explosive,  and  if  the  switch  is  badly 
designed  the  tank  will  be  blown  off  and  the  whole  switch 
v.iecked.  It  seems  probable  that  the  chief  explosive  effect 
is  to  be  found  in  the  rapid  generation  of  gas  beneath  the  sur- 
face of  the  oil.  Switches  f<ir  heavy  duty  are  usually  designed 
with  air  cushi(ms  and  vent  pipes  oiien  to  the  atmosphere  in 
Older  to  remove  the  gases,  but  the.se  measures  do  not  materi- 
ally relieve  the  pressure  in  the  tank,  as  apparently  the  inertia 
<if  the  liquid  causes  an  exceedingly  high  local  pressure  which 
is  transmitted  hydraulically  to  all  parts  before  the  oil  has  an 
opIKirtunity  to  move  at  its  free  siirface.  It  is.  therefore, 
iKcpssary  either  to  reduce'  the  intensity  of  the  explo-^ion  or  to 
build  the  switch  strong  enough  to  withstand  it.  Recent 
practice  tends  towards  quickening  the  break  by  decreasing 
the  inertia  of  the  moving  parts  and  by  accelerating  their 
I'lovement  by  means  of  jiowcrfnl  springs,  .^ttemptv^  have  also 
liwn  made  to  use  the  magnetic  forces  of  the  current  for  t\m 
liurpose,  .since  such  an  aiTangenient  has  the  advantage  that 
the  more  .severe  the  short-circuit  the  greater  is  the  speed  of 
break. 

PcrhapR  the  most  obvious  way  <^f  i-educing  the  violence  of 
tli<>  explosion  is  to  cut  down  the  shortcircuit  current  by  react- 
ance coils.  F.xcept  in  connection  with  generators  the  use  of 
these  coils  is  attended  by  many  diwidvantages,  and  they 
should  only  be  hxiked  upon  as  an  extra  precaution  kept  in 
reserve  to  deal  with  iinforr«een  difticulties. 

In  practice,  the  only  means  of  circumscribing  the  effects  of 
n  bu.s-bar  fault  are  to'  divide  the  system  into  n  large  niimbpr 
of  isolated  networks,  thereby  involving  une«-onomical  work- 
ing, or  to  divide  the  syst^-m  into  sections  by  means  of  graded 
overload  gear,  which  can  seldom  be  relied  iit>on  U^  discrimi- 
nate properly.  It  is.  accor»lingly.  imiv^rative  to  make  the 
swit<'hBear  a  wmiid  job.  niid  any  ssiving  in  capital  expendi- 
ture is  dearly  lionght  if  it  in  any  wivy  increases  the  risk  of 
breakdown,  parti.ularly  an  the  ixwt  of  swiVihgenr  is  nelativolv 
small  compared   with  that  of  the  mains      One  ver>-  common 
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<i  ror  is  to  save  money  by  proportioning  switchgear  according 
to  the  capacity  of  the  apparatus  which  it  controls;  this 
entirely  overlooks  the  priniarj-  duty  of  switchgear,  ilamely, 
that  of  dealing'  "ith  short-circuits,  the  severity  of  which  may 
be  ae  great  on  email  apparatus  as  on  large. 

Faults  on  switchgear  fall  into  three  categories  :  — 

1.  Faults  under  short-circuit  conditions. 

■2.  Failure  of  apparatus  under  normal  conditions. 

:5.  Faults  due  to  mietakes  in  operation. 

1.  If  f()r  any  i-eason  a  switch  is  unable  to  oix-rate  properl.v, 
«n  explosion  may  occur  when  breaking  a  short-circuit;  it 
should  therefore  be  isolated  from  other  apparatus  on  the 
inini'l,  and  all  the  leads  to  it  should  be  insulated  in  order  to 
piwent  them  being  short-circuited  by  the  products  of  the 
i>\pl(>sion.  Current  transformer  primal?  windings  should 
.■dways  be  of  heavy  section. 

■2.  "Potential  transformers  should  not  only  be  most  carefully 
constructed,  but  their  ^umber  should  be  strictly  limited,  and 
under  no  circumstances  should  they  be  connected  to  the  bus- 
bars without  the  intervention  of  an  oil  switch. 

3.  Mistakes  in  operation  probably  account  for  more  switch- 
gear  faults  than  any  other  cause,  and  are  liable  to  he  made 
even  by  the  most  careful  operator,  so  that  so-called  "fool- 
proof "  arrangements  should  not  be  considered  as  disparaging 
to  the  operating  staff,  and  undoubtedly  justify  their  slight 
extra  expense,  quite  apai-t  from  the  increased  safetv*  for 
<ilH-rators  and  other  persons  who  may  be  working  on  the 
switchgear. 

The  first  and  most  obvious  precaution  is  an  interlock  be- 
tween each  oil  switch  and  its  coiTesponding  isolating  switches 
in  order  to  prevent  the  isolating  switches  being  either  opened 
or  closed  unless  the  oil  switch  is  open,  thus  preventing  any 
possibility  of  making  or  breaking  circuit  on  an  isolating 
switch. 

The  second  precaution  is  an  arrangement  to  facilitate  the 

,,  routine  earthing  of  feeders,  which  is  responsible  for  numerous 

^.       mistakes  owing  partly   to  the  fact   that   the   person    who  is 

%    .     carrying  out  the  earthing  cannot  be  at  both  ends  of  the  feeder 

«■  at  once.     It  is   difficult   to  protect  against  earthing  a  feeder 

which  is  alive  from  the  far  end,  and  all  that  can  be  done  is 

to  operate  the  earthing  switches  from  a  safe  distance  and  to 

make  the  earth  as  quickly  and  definitely  as  possible. 

The  third  precaution  is  to  guard  all  live  apparatus  either 
by  screens  or  by  making  the  switchgear  ironclad.  It  is  a 
simple  matter  so  to  interkick  the  guarding  arrangements  with 
'  the  switchgear  mechanism  that  it  is  quite  impossible  to 
obtain  access  to  live  conductors  or  to  make  any  euch  con- 
ductors alive  while  access  can  be  obtain  to  them. 
(To    be   continued.) 


Discussion  in  Londox. 

Mr.  P.  Y.  Hunter,  in  opening  the  discussion,  expressed  his 
appreciation  of  the  large  amount  of  work  and  great  care  in- 
volved in  preparing  the  paper.  The  author's  main  theme  was 
a  justification  of  the  complicated  system  of  distribution  adopted 
on  the  N.E.  Coast,  and  the  paper  had  an  intense  practical 
basis.  He  (the  si>eaker)  had  always  felt  that  an  interconnected 
system  must  be  economical  if  it  could  be  realised.  He  felt  sure 
it  was  not  generally  realised  that  the  copper  losses  could  have 
such  a  widely  different  load  factor  to  the  load  factor  of  the 
system,  as  shown  in  fig.  3.  Another  surprising  thing  was  the 
shape  of  the  curves  shown  in  fig.  4;  they  fell  lower  than  one 
would  expect,  but  the  author  had  assumed  a  high-load  factor. 
He  thought  .some  i>eople  would  be  inclined  to  argue  against 
Jd.  per  unit  for  los.ses;  and  he  would  not  have  put  the  figure 
60  high — it  cost  more  than  it  did  to  generate  energy  for  the 
consumer  allowing  for  the  bad  effect  on  the  load  factor. 

Mr.  P.^RTRIDGE  said  he  was  glad  to  see  that  the  author  re- 
feiTed  t<j  the  early  work  of  Dr.  Ferranti  and  the  Deptford  scheme 
— he  (the  speaker)  had  been  associated  with  that  scheme  for 
27  years,  and  was  naturally  veiy  much  interested  in  the  pro- 
gress made.  He  was  rather  disappointed  that  the  author  had 
not  gone  more  fully  into  the  use  of  underground  cables  for 
over  20,000  volts,  as  these  would  undoubtedly  be  used  in  the 
future;  he  was  himself  considering  a  system  of  underground 
mains  to  work  up  to  (>0,000  volts.  For  low  periodicity  work,  he 
thought  there  was  a  great  future  for  single  lead-covered  cables 
when  such  high  pressures  caine  into  use.  It  was  most  im- 
portant that  switchgear  should  be  kept  proportional  to  the 
capacity  of  the  generating  station;  often  the  latter  was  in- 
creased as  much  as  ten  times,  but  the  old  oil  switches  and 
fusee  were  still  retained,  and  sooner  or  later  caused  a  shut- 
dowr>.  He  was  at  present  installing  oil  switchgear  capable 
of  dealing  with  over  '200,<X)0  kw.  Generation  of  gas  in  oil 
switches  was  one  of  the  principal  causes  of  failure;  such 
switches  should  have  a  quick  break  and  as  many  breaks  as 
possible.  It  was  essential  to  have  a  good  head  of  oil  above 
the  break — a  good  head  of  oil  and  a  short  break  representing 
the  best  conditions.  It  was  also  essential  that  such  switches 
should  be  stiongly  built,  on  account  of  the  high  gas  pressures 
generated — he  had  known  of  one  case  where  the  explosive 
pressure  had  blown  the  switch  contacts  together  again.  It 
was  most  important  to  cover  up  every  particle  of  conducting 
metal  in  the  neighbourhood  of  an  oil  switch ;  he  recalled  a 
visit  to  America,  during  which  he  witneijsed  the  experimental 
destruction  of  two  oil  switcho*?.  with  30,000  k.v.a.  behind  them. 
In  the  case  of  the  first  switch  experimented  with,  the  gases 
short-circuited  all  the  tenninals  and  the  switch  burnt  up.  The 
bus-bare   should    \>e    insulated    if    possible    throughout    their 


length,  and,  if  ixjssible,  built  in;  it  was  a  great  mistake  to 
only  place  them  on  insulators,  as  under  heavy  short-circuit 
renditions  they  might  move  and  short-circuit  themselves.  It 
was  also  a  necessary  precaution  to  interlock  the  oil  switch 
and  its  isolating  switches.  He  was  inclined  to  agree  with 
the  author  that  reactances  should  be  avoided,  unless  the 
■•-jstem  was  working  with  a  large  amount  of  power,  and  apart 
from  the  generatmg  plant,  where  they  were  essential.  As 
i-egards  the  magnetic  swit<;h  referred  to,  he  had  had  one 
designed  on  the  lines  suggested,  but  had  not,  so  far,  had 
the  opportunity  to  test  it.  His  experience  was  that  it  was  a 
bad  thing  to  open  a  swik:h  too  soon;  a  time  lag  was  better 
it!  all  switches,  hut  when  they  did  open,  they  must  do  so 
quickly.  From  insix?ction,  he  came  to  the  conclusion  that 
.American  switchgear  was  better  than  anything  he  had  seen 
on  the  Continent;  German  switchgear,  ho  thought,  was  much 
too  light,  but  he  hoped  they  would  not  see  any  more  of  German 
switchgear  here — or  of  the  Germans  themselves ! 

Mr.  B.  Welbourn  thought  the  author  could  have  said  a 
g<xi<l  deal  more  on  the  subject  of  wayleavcs,  but  he  was  glad 
he  had  mentioned  it.  Only  recently  two  cases  had  come  to 
his  notice,  one  farujer  in  each  case  holding  up  the  work  of 
ci'o.ssing  some  land,  resulting  in  increased  costs  of  iE600  and 
f:30«  respectively  in  construction.  The  author  appeared  to 
have  erred  on  the  low  side  in  the  life  of  cables;  the  L.G.B. 
had  recently  had  the  considered  opinion  of  engineers  in  favour 
of  a  :i!0-year  life,  and  all  types  of  underground  work  were  now 
given  25  years  life.  He  had  always  considered  the  life  of  an 
•overhead  line  as  equivalent  to  the  life  of  the  pole,  and  a  good 
cieosoted  pole  would  last  30  years — the  Post  Office  average 
life  of  poles  had  been  stated  as  22  years.  In  Table  4,  the 
author  had  taken  6,000  volts,  when  no  step-up  transformers 
would  be  required,  but  these  were  requii-ed,  and  he  thought 
should  be  included  in  the  11,000  and  20,000-volt  calculations 
for  mains.  He  asked  what  was  the  maximum  KW.  load  per 
cable  which  it  was  safe  to  transmit  at  the  present  time;  he 
knew  of  one  system  where  it  was  proposed  to  transmit  15,000 
K.V.A.  at  33,000  volts  per  cable. 

Mr.  W.  B.  WooDHODSE  said  no  one  was  likely  to  dispute 
that  the  interconnected  system  was  an  economical  one,  but, 
in  considering  any  system,  a  most  important  factor  was  ite 
suitability  for  development  on  commercial  lines.  They  had 
piecemeal  development,  and  it  was,  therefore,  important  to 
take  into  account  time  and  growth,  so  as  to  get  the  minimum 
expense  during  development.  In  looking  at  the  N.E.  Coast 
disti-ibution  system,  it  appeared  that  about  100  sub-stations 
were  dependent  on  single  mains,  and  this  was  commercially 
necessary;  such  mains  would  form  part  of  the  network  as  it 
developed.  In  regard  to  the  author's  diagrammatic  lay-outs, 
it  was  necessary  to  consider  the  effect  of  more  than  one 
generating  station  in  the  system.  Progress  was  so  rapid  that 
t<i  the  ordinary  intermediate  pressure  distribution  there  might 
be  added  later  a  high-pressure  large-mesh  system  over  the 
area.  He  considered  that  the  criterion  should  be  the  cost  of 
energy  delivered  from  the  sub-station,  not  to  it. 

Mr.  Brazil  was  in  general  agreement  with  the  speakers, 
but  pointed  out  the  widely  differing  conditions  in  a  metro- 
politan area  like  London,  where  a  few  large  sub-stations  of 
up  to  3,500  or  4,000-KW.  capacity  were  adopted  in  preference 
to  a  number  of  smaller  ones.  They  would  get  admirable 
security  with  the  interconnected  system  combined  with  what 
he  would  call  the  interleaved  system  and  with  large  batteries. 

Mr.  Wedmore  said  the  moral  of  the  paper  was  to  err  on 
high  side  in  cost  of  mains  and  switchgear.  He  wished  the 
author  would  extend  his  investigations  to  all  classes  of  plant, 
as  standard  apparatus  obviously  could  not  be  the  best  t«i 
use  under  all  conditions,  and  it  was  important  to  know  when 
increa.sed  expenditure  was  justified.  It  was  clear  that  to  tie 
the  network  sodidly  required  good  oil  switches.  There  had  been 
many  wrong  conclusions  drawn  as  to  the  behaviour  of  such 
switches ;  the  high  pressure  feature  had  been  understood  for  some 
years,  and  the  engineer  was  tempted  to  tiy  to  stop  an  "irre- 
sistible force  "  by  an  "  immovable  body  " — but  the  real  sfilution 
was  to  set  up  a  body  which  could  be  easily  moved.  No  doubt  the 
light  oil  tanks  were  a  good  thing;  if  such  tanks  bulged  it 
allowed  the  "irresistible  force"  to  expend  itself.  In  addition 
to  the  inertia  of  the  oil,  one  had  to  allow  for  the  energy  of 
the  moving  oil.  Many  switches  would  be  improved  by  taking 
oil  out  of  them,  though  a  sufficient  head  of  oil  was  important, 
as  also  was  high  speed,  though  there  was  a  limit  to  that,  and 
he  did  not  think  much  more  was  to  be  gained  in  that  direc- 
tion. He  thought  the  explosion  feature  in  switches  as  a  limit 
was  not  sufficiently  appreciated  by  the  author. 

Mr.  J.  E.  Beard,  in  replying  to  the  discussion,  said  he  had 
calculated  the  curves  in  fig.  4  for  a  40  per  cent,  load  factor, 
as  well  as  for  50  per  cent.,  and  found  ven-  little  effect  on  the 
result.  Switchgear  and  other  apparatus  was  not  sufficiently 
standardised  above  20,000  volts  to  enable  rehable  data  for 
higher  pressures  to  be  given.  He  had  been  criticised  pre- 
viously for  taking  the  capital  charges  on  the  cables  too  low, 
and  was,  therefore,  interested  in  the  suggestion  now  made 
that  they  should  be  allowed  a  longer  life.  The  cost  of  etep^up 
transformers  had  not  been  included  in  calculations  for  high 
pressures,  but  he  doubted  whether  this  would  affect  them 
materially.  No  one  not  used  to  the  interconnected  system 
would  realise  the  ease  with  which  additions  were  made  to  it. 
He  would  be  interested  to  find  out  whether  two  distribution 
systems  would  pay.  As  regarded  the  question  of  moving  oil 
in  switches,  the  top  plates  were  often  damaged,  presumably 
due  to  this  cause. 
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FOREIGN     AND     COLONIAL     TARIFFS    ON 
ELECTRICAL     GOODS. 


SPAIN.— The  Spanish  Government  have  prohibited  the  ex- 
portation of  manufactured  graphite,  and  wolfram  or  tungsten. 

FHANCEi — The  French  Government  have  decided  that 
asbestos,  unmanufactured  or  manufactured,  may  be  exported 
or  re-exported  ^^•itbout  special  authorisation  when  consigned 
to  the  Ijnited  Kingdom,  the  British  Dominions,  (Colonies  and 
Protectorates,  Belgium,  Japan,  Montenegro,  Russia,  Serbia, 
or  the  United  States. 

PHILIPPINE  ISLANDS.— A  circular-,  recently  issued  by 
the  Insular  Collector  of  Customs,  directs  Customs  officers  to 
use  due  diligence  to  prevent  violation  of  the  provisions  of  the 
Philippine  islands  trade  marks  legislation,  which  lays  down 
that  no  article  of  merchandise  shall  be  imported  into  the 
Islands  if  it  bears  a  name  or  mark  calculated  to  induce  the 
pubhc  to  believe  that  the  article  is  made  in  the  Philippine 
islands,  or  which  copies  or  simulates  the  name  of  any  domestic 
manufacture,  manufacturer  or  trader,  or  copies  or  simulates 
a  domestic  trade  mark  or  trade  name  which  is  legally  regis- 
tered. The  circular  further  prescribes  conditions  under  which 
domestic  or  foreign  trade  marks  or  trade  names  may  be  regis- 
tered in  the  Philippine  Islands,  and  thus  receive  legal  protec- 
tion in  the  Islands.  Such  marks  or  names  aie  to  be  recorded 
in  a  book  for  that  purpose  in  the  office  of  the  Customs 
Appraiser  at  Manila,  and  facsimiles  of  such  marks  and  names 
are  to  be  furnished  to,  and  filed  by,  the  Collectors  of  Customs 
at  the  sub-ports  of  entry. 

COLOMBIA. — A  recent  decree  provides  that  where  goods 
dispatched  for  Colombia  from  a  foreign  port  are  to  be  tran- 
shipped en  route,  at  another  foreign  port,  the  relevant  in- 
voices shall  be  presented  for  legahsation  to  the  Colombian 
Consul  at  the  port  from  which  the  goods  are  originally  shipped. 
The  Consul  is  immediately  to  notify  the  Consul  at  the  port 
of  transhipment,  by  official  letter,  particulars  of  the  goods, 
viz.,  the  number,  marks,  and  total  weights  of  the  parcels, 
the  value  of  the  goods,  the  Colombian  pert  for  which  destined, 
the  name  of  the  consignees,  shippers  and  consignors,  and 
other  particulars  which  it  may  be  convenient  to  notify. 

A  new  decree  imposes  a  tax  on  commercial  travellers  in  the 
Department  of  Cundinamarca  in  respect  of  each  of  the  busi- 
ness houses  they  represent.  The  tax  amounts  to  25  pesos 
(£5)  per  month  during  the  first  year  of  residence,  and  20  pesos 
(j£4)  per  month  during  the  second  year,  but  after  that  no 
further  payment  will  be  required.  Travellers  who  can  prove 
that  they  have  resided  in  the  territory  of  the  Department  as 
representatives  of  foreign  firms  for  two  years  previous  to  the 
date  of  decree  (July  22ndJ  will  be  exempt. 

UNITED  KINGDOM,  &c.-The  Board  of  Trade  have  issued 
a  supplement  to  the  Board  of  Trade  Journal  giving  the  latest 
information  as  to  the  articles  prohibited  to  be  exported  from 
the  United  Kingdom  and  certain  foreign  countries,  viz.,  Den- 
mark, France,  Greece,  Italy,  Japan,  Netherlands,  Norway. 
Portugal.  Roumania,  Russia,  Serbia,  Sweden  and  Switzerland. 
Copies  of  this  supplement,  dated  October  28th,  191.5,  may  be 
obtained  from  Messrs.  Wyman  &  Sons,  Fetter  Lane,  E.G.,  at 
a  cost  of  3d. 

RUSSIA.— The  Board  of  Trade  are  informed  that  the 
Russian  Minister  of  Finance  has  decided  that,  as  a  temporary 
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made  therein,  must  be  further  certified  by  the  local  Russian 
ili)il.>inntic  or  consular  officer. 
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ar«  now  prepared  to  neeotiate  with  foreign  import  hou»e«  with 
retr>rd  to  the  supply  of  .lapaneBC  electrical  (rooda  in  all  branohet. 
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Tins  issue  of  the  Electrical  Review  appears  on  the 
last  day  of  the  year — a  year,  we  think,  whose  demise 
will  be  observed  without  regret  by  the  vast  majority 
of  our  readers,  for  truly  it  has  been  marked  by  few 
auspicious  events,  but  many  failures,  reverses,  mis- 
understandings, and  the  like.  Of  the  war  we  shall 
say  nothing,  lest,  like  the  military  "  experts  "  whose 
forecasts  are  daily  falsified  by  the  event,  we  trespass 
beyond  the  limits  of  our  knowledge;  we  shall  content 
ourselves  with  uttering  the  fervent  hope  that  1916 
will  see  the  end  of  it,  and  the  forces  of  the  Allied 
nations  crowned  with  victory,  crushing  and  com- 
plete. 

In  accordance  with  our  custom,  however,  we  pro- 
pose briefly  to  review  the  events  and  tendencies  of 
the  past  year  so  far  as  they  affect  the  engineering 
industries  in  general,  and  the  electrical  industry  in 
particular;  and  foremost  amongst  these  we  are  dis- 
posed to  place  the  evidences  that  the  nation  is  being 
gradually  aroused  to  a  sense  of  the  importance  of 
adopting  scientific  method  in  every  branch  of  indus- 
try. The  appointment  of  an  Advisory  Council  on 
Industrial  Research  by  the  Board  of  Education, 
which  was  followed  by  the  institution  of  committees 
to  report  on  inventions  fon  the  Admiralty  and  the 
Ministry  of  Munitions,  was  an  epoch-making  event, 
and  though  no  striking  results  have  as  yet  been  mani- 
fested openly,  we  know  that  the  Council  is  busily 
engaged  in  the  preliminary  work  which  is  indispen- 
sable to  the  success  of  its  future  operations.  As  we 
have  pointed  out,  the  necessary  reform  cannot  be 
effected  purely  by  the  fiat  of  the  Government;  the 
support  of  the  nation  to  the  new  policy  is  essential  to 
success,  and  not  a  moment  should  be  lost  in  com- 
pleting our  preparations  for  the  return  of  peace  and 
the  outbreak  of  the  industrial  war. 

The  inexorable  demands  of  the  War  Office  for 
soldiers,  and  the  Ministry  of  Munitions  for  skilled 
workmen,  have  weighed  heavily  upon  the  engineer- 
ing industries,  and  have  clashed  with  the  call  for  main- 
tained exports  on  the  part  of  the  Board  of  Trade; 
the  question  whether  to  comply  with  the  one  or  the 
other  has  been  the  subject  of  anxious  consideration 
on  the  part  of  electrical  manufacturing  companies. 
"  Business  as  usual"  has  proved  to  be  impossible, 
and  work  is  being  carried  on  under  veiy  unusual  con- 
ditions indeed.  The  directors,  however,  are  in  close 
touch  with  the  authorities  concerned,  and  every  effort 
is  being  made  to  fulfil  all  three  of  these  conflicting 
demands;  women,  who  have  played  a  most  unex- 
pectedly prominent  part  in  the  maintenance  of  indus- 
try, have  been  very  largely  employed,  and  the  skilled 
men  have  been  "  diluted  "  by  the  increased  use  of 
!3]  c 


831 


THE    ELECTRICAL    REVIEW.  [Voi.  77.   No.  i,988,Deoembbb3i.  i9ir 


unskilled  laI)our,  witli  the  grudging'  and  suspicious 
assent  as  a  rule  of  the  members  of  trade  unions, 
many  of  whom,  with  a  remarkable  narrowness  of 
vision,  seem  more  concerned  as  to  their  personal 
welfare  than  as  to  the  safety  of  the  Kingdom. 

An  unforeseen  feature  of  the  war  work  has  been 
the  extraordinary  activity  of  the  electricity  supply 
stations  of  the  country,  at  any  rate  those  engaged  in 
supplying  industrial  areas ;  their  output  has  increased 
by  leaps  and  bounds,  new  plant  has  had  to  be  in- 
stalled as  quickly  as  possible,  and  temporary  stations 
— including  one  of  10,000  kw. — have  been  erected  and 
put  to  work  in  order  to  provide  motive  power  for 
factories  manufacturing  munitions  of  war.  The  ex- 
treme importance  of  our  electricity  works  in  this 
emergency  has  compelled  recognition,  and  it  is  cer- 
tain that  the  extended  use  of  electricity  during  the 
war  will  have  a  permanent  beneficial  effect  upon  the 
supply  industry. 

Another  consequence  of  war  conditions  is  the 
shortage  of  arc  lamp  carbons,  which  has  compelled 
many  street  lighting  authorities  to  install  half-watt 
lamps  in  place  of  their  existing  arc  lamps,  thus 
giving  an  unexpected  impulse  to  the  adoption  of  the 
new  lamps.  In  this  connection,  though  quite  apart 
from  the  influence  of  the  war,  we  may  again  refer  to 
the  introduction  of  the  Ediswan  tungsten  arc  lamp, 
a  product  of  British  research  from  which  important 
developments  may  result. 

The  linking-up  of  the  various  undertakings  supply- 
ing electricity  to  the  Metropolitan  area  has  made 
considerable  progress  during  the  yeaa^,  and  will  in 
normal  times  result  in  a  more  reliable  service  at  lower 
cost;  the  war,  however,  indirectly  led  to  the  abandon- 
ment of  the  scheme  of  the  London  County  Council 
for  the  unification  of  the  supply  to  London,  the 
necessary-  majority  being-  unavailable  owing  to  the 
absence  of  members  on  military  sen-ice. 

In  the  department  of  electric  traction,  the  most 
notable  event  was  the  successful  inauguration  of  the 
electrified  system  of  the  London  and  South-Western 
Railway  Co.  on  part  of  its  suburban  lines;  additional 
sections  will  soon  be  in  running  order,  and  it  's 
hoped  that  next  year  the  London  and  North-Western 
Railway  will  be  added  to  the  list  of  electrically 
operated  undertakings.  The  Manchester-Bury  line 
of  the  Lancashu-e  &  Yorkshire  Railway  Co.  is  also 
practically  complete. 

Lastly — for  space  is  limited -we  may  permit  our- 
selves a  note  of  gratification  with  regard  to  the 
splendid  progress  that  has  been  made  by  the  electric- 
battery  vehicle  in  this  country  during  the  past  year. 
I'or  many  years,  in  season  and  out  of  scasou,  we 
urged  upon  our  readers  the  practicability  and  desira- 
bility of  fostering  the  adoption  of  the  conjmercial 
electric  vehicle  in  British  towns;  eventually  the 
Municipal  Electrical  -Association'  awoke  to  the  pro- 
spects in  this  field,  and  ajjpointcd  a  couuuittee  which 
has  done  admirable  work ;  and  now  we  are  able  to 
say  that  the  number  of  electric  vehicles  in  use  or  on 
order  is  approaching  700,  as  compared  with  150  a 
year  ago.  It  will  not  be  many  years  before  we 
announce  that  the  number  is  ajiproacliing  7,000. 


We  read  that  the  Committee  on  War 
Insurance.  damage,  which  is  backed  up  by  nearly 
a  hundred  municipalities,  is  memorialieing 
the  Prime  Minister,  strongly  condemniDg  as  unjust,  as  well 
as  inexpedient,  because  it  is  wasteful  in  time  and  energy, 
the  present  Government  scheme  for  insurance  against 
damage  by  aircraft  or  by  bombardment.  The  memorialists 
hold  that  individual  citizens  should  not  be  held  responsible 
for  damage  inflicted  upon  them  by  the  enemy,  but  that  the 
nation,  as  a  whole,  through  the  responsible  Government, 
should  give  a  fair  compensation  to  owners  of  properties  of 
all  kinds.  We  believe  that  this  sentiment  is  subscribed 
to  by  very  large  numbers  of  public  and  private  individuals, 
who  consider  that  the  present  scheme  operates  unfairly, 
because  it  throws  upon  certain  sections  of  the  community — 
namely,  owners,  lessees  and  occupiers  of  business  and  resi- 
dential properties  —burdens  and  responsibilities  which  should 
be  shared  by  all.  It  was  stated  a  few  weeks  ago  that 
arrangements  had  been  made  to  compensate,  out  of  the 
Prince  of  Wales's  Relief  Fund,  some  of  the  poorest  people 
who  were  the  victims  of  the  last  raid  by  enemy  aircraft. 
Failure  to  pay  insurance  premiums  involves  the  penalty  of 
non-compensation  so  far  as  the  State  is  concerned,  but  if  you 
are  poor  or  deserving  enough  you  may  be  assisted  from  a 
voluntary  source,  which  is,  in  reality,  a  National  Fund.  It 
is  not  to  be  supposed  that  owners  of  large  works  or  mansions 
outside  the  imagined  range  of  enemy  aircraft  will  pay  premiums 
purely  forthe  sake  of  assistingthose  whose  geographical  ill-luck 
brings  them  within  the  danger-zone.  They  may,  perchance, 
discover  that  their  imaginations  as  to  the  real  range  are 
inorrect,  and,  having  failed  to  insure,  will  reap  disaster. 
On  the  other  hand,  if  the  range  does  not  extend,  one  pait 
of  these  islands  must  bear  the  burden  alone.  The  risk  and 
the  loss  are  those  of  the  entire  nation  at  war,  and  the 
financial  obligations  should  be  distributed  amongst  us  all. 
We  hope  that  the  Committee  will  be  able  to  demonstrate  to 
^Ir.  Asquith  the  inequity,  the  inexpediency,  and  the 
unpopularity  of  the  present  sys'em. 


British 
Co-operation 


We  welcome  very  heartily  the  regis- 
tration of  the  Electrical  Manufacturers'  Co., 
"i')i"Ru'ssi"a"."  °^  Great  Britain,  Ltd.,  which  is  announced 
in  another  part  of  this  issue.  It  has  been 
clear  for  a  long  time  past  that  cooperative  action  between 
a  number  of  our  firms  was  needed  if  the  British  electrical 
industry  was  to  be  in  a  position  to  benefit  to  any  particular 
extent  from  the  unparalleled  opportunity  opened  out  for 
us  in  Russia  by  the  war.  We  congratulate  the  seven  well- 
known  firms  who  have  launched  this  joint  enterprise  for 
carrying  on  business  in  that  vast  market.  Other  organisa- 
tions which  have  adopted  the  co-operative  principle  in  other 
branches  tf  engineering  trade  have  enjoyed  excellent  success 
in  Russia  already,  and  we  believe  that  there  is  a  splendid 
opening  for  the  seven  concerns  which  have  representatives 
on  the  board  of  this  new  company.  We  wish  them  every 
success,  and  expect  to  witness  the  further  application  of  the 
same  polity  of  combined  action  both  in  the  Russian  market 
an!  in  others  as  well,  as  one  of  the  good  results  of  the 
war.  The  capital  is  not  large  when  one  considers  it  in  com- 
parison with  that  of  Teutonic  organisations,  but  we  have  to 
remember  that  it  is  but  a  beginning,  and  we  trust  that  the 
elTort  will  lead  to  very  substantial  prolit  and  developments. 


The  Decimal 
System. 


Wb  have  received  from  M.  H.  Plancbon 
;i  further  (very  long)  letter  with  regard  to 
the  adoption  of  decimal  coinage  in  this 
('  nnitry,  in  which  he  raises  objections  to  the  retention  of 
the  jx)und,  and  champions  the  cause  of  the  shilling  divided 
into  KMi  |mrts  ;  Mr.  Turnbull  also  has  sent  na  a  lengthy 
communication  on  the  subject,  advocating  the  adoption  of  a 
coin  equivalent  to  the  franc     We  are  very  much  indebted 
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to  our  correspondents  for  their  very  practical  support  of  onr 
main  contention — namely,  that  the  adoption  of  decimal 
notation  throughout  our  f y^teras  of  coinage,  measures,  and 
weights  is  a  quastion  of  most  urgent  importance  to  the 
future  welfare  of  our  industries — support  which  we  cordially 
appreciate. 

We  have  to  bear  in  mind,  however,  that  this  is  a  technical 
journal,  and  we  cannot  pretend  that  the  detailed  discussion 
of  rival  systems  of  coinage  is  within  our  legitimate  sphere  of 
operations.  We  have  stated  that  the  adoption  of  the  metric 
system — which  is  a  matter  closely  affecting  engineers 
— is,  in  our  opinion,  far  more  important  than  the  coinage 
question,  and  while  we  have  devoted  many  pages  to  the  former, 
we  have  only  briefly  set  forth  our  views  on  the  latter.  In 
accordance  with  this  policy,  we  are  regretfully  obliged 
to  decline  to  open  our  pages  to  a  general  discussion 
on  decimal  coinage  systems. 

In  two  new  specifications  just  issued  by  the  British 
Engineering  Standards  Committee,  we  note  with  interest 
and  pleasure  that  the  metric  equivalents  of  all  the  British 
standard  dimensions  are  given,  in  parentheses.  This  practice 
has  been  followed  for  some  years  by  the  American  Institutes 
of  Electrical  and  Mechanical  Engineers,  by  way  of  prepara- 
tion for  the  change-over,  and  might  be  copied  with 
advantage  by  British  engineering  institutions. 

Mostly,  the  equivalents  are  carried  to  the-  nearest 
hundredth  of  a  millimetre,  which,  as  we  have  shown,  affords 
an  ample  degree  of  accuracy  far  beyond  what  can  be 
attained  under  workshop  conditions,  the  maximum  departure 
from  identity  being  only  !  mil ;  but,  in  some  cases,  the 
Standards  Committee  cirries  the  figures  out  to  thousandths 
of  a  millimetre,  i.e.,  to  an  accuracy  represented  by  0'00004 
in.  or  xoci  of  one  mil.  The  National  Physical  Laboratory 
states  that  an  accuracy  of  half  a  mil,  or  nearly  1 3  times 
the  value  suggested  by  the  Standards  Committee's  figures, 
is  rarely  attained  in  the  workshop,  even  by  its  own  experts. 
Moreover,  these  exiguities  of  measurement  occur  only  in 
connection  with  the  definition  of  limits  between  which  the 
dimensions  may  be  varied  at  pleasure — ranges  of  two  to 
five  mils  !  With  due  respect  to  the  Committee,  we  suggest 
that  the  needs  of  the  case  would  have  been  more  than 
covered  with  the  nearest  hundredth  of  a  millimetre  through- 
out— the  maximum  possible  error  in  that  case  being  beyond 
the  range  of  workshop  practice. 

Some  indication  of  the  growing  demand  for  the  early 
adoption  of  the  metric  system  will  be  found  in  a  Note 
elsewhere  in  this  issue. 


This  question  was  referred  to  at  the 
The  Monopoly  jg^g^t,  meeting  of  the  Berlin  A.E.G.,  when 
Germany  ^^-  ^^^^^  Rathenau  remarked  that  he 
did  not  consider  himself  sufficiently  com- 
petent to  give  a  definite  opinion  as  to  whether  an  electricity 
supply  monopoly  would,  or  would  not,  be  brought  into 
existence.  In  his  view,  however,  the  monopolisation  of 
electric  power,  as  such,  was  out  of  the  question  and  imprac- 
ticable, as  electric  power  must  remain  the  first  power  for 
working  in  the  future.  But  a  monopoly  of  electricity  supply 
for  lighting  was  also  scarcely  probable,  and,  he  might  say, 
not  practicable.  On  the  other  hand,  approval  could  be 
given  to  the  principle  upon  which  the  kingdom  of  Saxony 
was  proceeding  in  connection  with  the  Government  scheme 
for  the  utilisation  of  electric  power.  This  principle  aimed 
at  the  supply  of  electricity  being  left  in  the  hands  of 
the  State  for  the  working  of  the  main  railway  lines,  whilst  the 
requirements  of  the  secondary  railways  and  the  tramways 
were  to  be  reserved  for  private  industry.  The  kingdom  of 
Bavaria  had  also  expressed  itself  in  favour  of  this  principle, 
and  the  speaker  hoped  that  the  measures  to  be  expected  in 


Prussia  would  likewise  be  conformalile  to  the  principle,  and 
that  the  price  of  eleitric  supply  would  not  become  dearer  as 
a  result  of  future  legislation.  On  the  other  hand,  reports 
issued  from  Dresden  since  the  meeting  of  the  A. E.G. 
declare  that  the  local  authorities  in  Saxony,  which  own 
electricity  works,  are  disturbed  at  the  proposal  of  the 
Government  to  nationalise  the  supply  of  electricity  as  they 
apprehend  that  their  independence  in  the  supply  of  light 
and  power  would  be  endangered.  The  local  authorities 
have  therefore  given  united  expression  to  their  distrust  of 
the  proposal,  but  they  are  prepared  to  combine  with  the 
State  in  the  supply  provided  that  the  State  does  not  have  a 
preponderating  position  in  such  an  association.  It  appears,, 
moreover,  that  the  Union  of  Municipal  Electricity  Works  in 
Saxony  has  had  plans  prepared  for  some  time  past  for 
meeting  the  reciuirements  of  the  kingdom  by  the  erection 
of  large  overland  stations. 


Rubber. 


There    has    been    a    decidedly    good 
undertone   lately   in   the  rubber  market, 
and   there   has   been  some  tendency,  indeed,   towards    an 
improvement  in  values  so  far  as  plantation  descriptions  are. 
concerned,  while  there  has  been  rather  a  better  demand  for  ■ 
Brazilian  grades,  although  the  quotation  for  fine  hard  Para 
is,  of   course,  at  a   fair   discount  compared  with   the  best 
plantation  material.     The  tone  has  undoubtedly  been  assisted 
by  the  situation  of  shipping  in  the  Mediterranean  and  the , 
risks   to   which   vessels   are    exposed    in  navigating  those 
waters.     Consumers  have  purchased  rather  more  freely,  and 
it  is  believed  that  there  is  a  fair  amount  of  buying  yet  to 
be   done   in   connection  with  orders  for  finished   material' 
which  have  been  placed  upon  the  books.     The  inquiry  has^ 
been  pretty  general  both  for  early  and  forward  deliveries, . 
and  the  outlook  for  every  desciiption  remains  good.     It  is. 
possible  that  there  may  be  a  slackening  off  in  new  inquiries  . 
with  the  turn  of  the  year,  but  this  is  regarded  merely  as  ai 
seasonal  feature.     America  has  within  the  last  week  or  two, 
been  inquiring  for  big   quantities,  and  this  has  naturally 
tended  to  assist  the  firmness  of  the  market.     The  arrivals, 
coming  to  hand  have  been  quite  moderate,  and  the  statis- . 
tical  position  is  regarded  as  satisfactory.     Last  month  the 
stocks  were  further  reduced  by  228  tons,  to  a  little  overt 
7,000  tons,  against  about  5,000  tons  a  year  ago,  and  6,000 
tons  in   1913.     American  consumption  is  proceeding  at  a 
very  high  rate,  and  this  point  should  not  be  disregarded  in« 
considering  the  possibilities  of  the    future.    There    waa 
a  good  deal  of  talk   a  short    time    ago  about    Germany, 
buying    large    quantities    of    rubber    in   America,  but    a 
good    deal    of    this    seems    to    have  been    without   sub-, 
stantial  foundation,  though  it  is  a  fact    that    the    parcel, 
post  between  North  America  and  certain  of  the  European  . 
neutral  countries  has  been  very  extensively  used   for  thei 
conveyance  of  rubber  to  the  Central  Powers.     Steps  have . 
been  taken,  however,  which  will  probably  put  a  stop  to  this, . 
except  upon  any  but  the  smallest  scale.     An  official  cable-* 
gram  received  from  Kuala  Lumpur  reports  that  the  export 
of  plantation   rubber    from   the   Federated   Malay   States, 
during  the  month  of  November  amounted  to  4,63G  tons  as. 
compared  with  4,120  tons  in  October  and  2,889  tons  in  the  • 
corresponding   month   last  year.     The  following  is  a  com- 
parative table  showing  the  export  for  three  years.  > 


January 
February 
March  ... 
April  ... 
May  ... 
June  ... 
July     ... 

AugOBt... 

September 

October 

November 


1913. 

1914. 

1915. 

2,131 

2,512 

3,471  tons. 

1,757 

2,364 

3,411     „ 

1,737 

2,418 

3,418     „ 

1,626 

2,151 

2,777     „ 

1,225 

2,069 

2,708     „ 

2,005 

2,306 

3,403     „ 

1,781 

2,971 

3,687     „ 

2,363 

1,850 

3  796    „ 

2,000 

2,879 

3,984*  „ 

2160 

2  897 

4,120     „ 

2,062 

2,889 

4,636     H 

Total 


20,84  T 


27,336  39,413 


•  In  the  oilgioal  Bt»tement  for  September,  the  total  exports  were  returned 
»t  8,834  tons,  ot  660  tons  below  the  aotaal  amoont,  as  now  corrected, 
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DIRECT-CURRENT     MOTOR    MAINTENANCE. 


By   S.   LEE3. 


The  successful  operation  of  direct-current  machinery  may 
be  summed  up  in  two  words  —  efficient  mainienance. 
Cleanliness  is  of  course  an  important  factor,  although  it  is 
not  impossible  to  interpret  the  meaning  thereof  too  liberally, 
as  in  the  case  of  the  over-zealous  attendant  who,  in  his 
laudable  endeavours  to  make  the  bright  parts  shine,  applied 
the  polishing  medium  so  lavishly  that  the  brush-holders 
became  jammed  fast  with  the  superfluous  mixture.  Nor 
does  the  term  apply  only  to  those  parts  that  are  always 
visible  to  the  eye,  to  the  neglect  of  those  which  are  not 
quite  so  conspicuous,  such  as  the  brush-gear  on  the  under- 
side, that  comes  to  grief  through  the  cumulative  effects  of 
deposited  grease  and  carbon  dust. 

In  the  majority  of  cases  of  breakdown  and  failure  the 
principal  operating  cause  is  very  simple— namely,  "dirt." 
In  its  present  application  the  word  "  dirt "  is  meant  to  cover 
any  foreign  substance  or  matter  which  by  its  presence  or 
proximity  may  have  a  deleterious  effect  on  the  working  of 
electrical  apparatus.  As  an  example  :  ordinarily  one  looks 
upon  milled  cereals  as  being  of  clean  and  impeccable 
character.  Now,  motors  working  in  a  flour  mill  will  in  the 
ordinary  course  of  things  get  coated  more  or  less  with  dusty 
matter  floating  in  the  atmosphere,  which,  contrary  to  the 
generally  accepted  notions  of  maintenance  men,  is  positively 
harmful  to  the  well-being  of  electrical  machinery.  Grain, 
especially  in  the  milled  state,  is  a  notoriously  bad  heat  con- 
ductor, and  even  a  comparatively  thin  deposit  of  such  flour- 
like  dust  may  cause  a  motor  armature  or  field  coil  to  become 
dangerously  over-heated.  Again,  such  conditions  sooner  or 
later  become  favourable  to  the  leavening  action  which  takes 
place  under  hygroscopic  or  oleific  combination.  Slowly,  it 
may  be,  but  surely,  the  insidious  deterioration  of  the  pro- 
tective insulation  goes  on  until  the  inevitable  breakdown 
happens.  So  may  we  for  our  purpose  classify  clean  edible 
flour  as  "  dirt." 

.Similarly  in  woodworking  shops,  dry  sawdust  in  itself  is 
harmless  enough,  but,  nevertheless,  this  substance  must  be 
regarded  as  more  than  a  potential  foe.  An  unheeded 
accumulation  of  grease-soaked  sawdust  that  had  subsequently 
become  carbonised,  has  proved  to  be  the  undoing  of  many 
a  good  motor.  The  presence  of  dry  coal-dust  also  augurs  ill 
for  the  good  working  of  either  motor  or  switchgear  ;  in  com- 
bination with  oil  it  is  certain  to  cause  trouble  quickly,  the 
effect  of  such  a  mixture  on  insulation  being  exceptionally 
destructive. 

The  writer  has  observed  that  plant  in  engineering  works, 
including  central  stations,  is  peculiarly  prone  to  trouble  due 
to  breakdowns  i  n  i  failures  of  various  kinds.  More  shabby 
makeshifts  and  temporary  expedients  are  to  be  found  in 
high  than  in  lowly  places.  The  ubiquitous  grease  lump 
inseparable  from  the  shop  or  station  ought  to  be  shunned 
like  the  plague.  It  seems  strange  that  while  the  store- 
keeper guards  waste,  wipers,  and  the  like,  with  mint-like 
vigilance,  rerjuisitions  for  comparatively  valuable  stock  and 
material  are  commonly  honoured  with  surprising  ease. 
Lubricating  oil  comes  within  the  latter  category,  and  the 
oil-can  or  feeder,  like  the  widow's  cruse,  never  need  run 
dry.  Those  so-called  minor  insulation  troubles,  such  as 
breakdown  of  brush-holder  insulation,  failure  of  mica  or 
mica  substitute  between  commutator-bars  or  clamp-rings, 
perishing  of  field-coil  connections,  and  "  shorting  "  of  outer 
turns  of  field  windings,  which  develop  later  into  absolute 
breakdowns,  oftencr  than  not  have  their  origin  in  the 
thoughtlets  use  of  the  oil-feeder  or  greasy  wiper.  In  addition 
to  the  deleterious  effect  of  oil  on  insulation,  an  oily  surface 
acts  as  an  excellent  dust-arrester  on  the  (ly-paper  principle. 
Then  does  insulation  become  measurenble  by  a  different 
arithmetic,  not  so  mui'h  the  volts  necessary  to  puncture  a 
given  thickness,  as  the  comparatively  low  pressure  (backed 
by  power)  required  to  break  down  the  surface  security  of 
an  otherwise  good  enough  insulator.  The  insulation 
of  brush-holder  spindles  and  brush  arms,  especially  the 
bottom  or  underside  sets,  is  commonly  attikcked  and  broken 
down  in  the  manner  described.  Closer  attention  might 
with  advantage  be  given  to  the  mechanical  features  of 


brush-holder  insulation  by  designers.  Motors,  especially 
those  of  the  protected  or  enclosed  type,  are  notable 
examples  of  weakness  in  this  detail.  It  is  quite  a  common 
thing  to  find  only  a  very  small  fraction  of  an  inch  of 
insulating  surface  separating  "  live  "  metal  from  the  earthed 
carcase  of  a  high-voltage  motor.  It  is  very  rarely  that 
failures  of  insulation  due  to  pure  puncturing  occur  on 
direct-current  up  to  600  volts,  the  trouble,  even  with  the 
best  classes  of  material,  being  almost  invariably  due 
primarily  to  surface  leakage.  A  commonly- used  form  of 
insulator  for  a  brush-holder  spindle  is  shown  in  fig.  1. 
(ff)  Usually,  the  flanges  are  almost  surface  flush  with  the 
metal  brush  rocker,  thus  providing  a  very  short  and  easy 
path  for  leakage.  A  larger  flange  (fig.  IJ)  is  a  simple 
but  effective  improvement  giving,  as  it  does,  greater 
security  against  breakdown  from  "creeping."  Curiously, 
though,  a  really   adequate  size  of  flange  is  the  exception 


Figs,  la  and  \h. 

rather  than  the  rule.  The  type  of  brush  rocker  represented 
at  fig.  2  is  extensively  used.  The  open  slot  provides  facility 
for  the  insertion  and  withdrawal  of  the  brush-spindle  and  its 
insulation,  and  allows  of  the  use  of  some  form  or  other  of 
moulded  insulator,  which  has  the  additional  advantage  of 
cheapness.  It  is  evident  that  the  tightening  of  the  spindle- 
shank  by  means  of  its  nuts  comes,  after  a  certain  point  of  com- 
pression is  reached,  wholly  upon  the  insulator  itself,  particu- 
larly at  some  point  or  other  of  the  sharp-angled  junction 
between  the  core  and  flanges.  Consequently,  trouble  is 
common  at  this  point,  as  the  insulator  being  of  a  more  or  less 
brittle  and  friable  nature  fractures,  and  thus  becomes  an  easy 
prey  to  the  insidious  action  of  oil  and  carbon  or  copper  dust. 
Built-up  insulation,  preferably  of  sound  mica,  with  allow- 
ance provided  on  the  core  for  the  necessary  tightening  of 


the  spindle,  should  always  be  used  instead  of  the  moulded 
variety,  and  the  importance  of  extremely  close-fitting  joints 
cannot  be  over  estimated. 

Whilst  on  the  subject  of  brush-holder  insulation,  a  few 
remarks  about  the  brush-spindle  itself  may  not  be  out  of 
place.  Formerly,  spindles  of  round  section  throughout  were 
used  by  practically  all  makers,  but  as  the  disadvantages  of 
the  round  shank  came  to  be  better  realised,  the  square 
spindle  came  into  favour.  Considering  that  the  older 
practice  in  now  obsolete,  the  writer  waa  surprised  some  little 
time  back  to  sec  an  otherwise  modern  installation  of  big- 
powered  multipolar  motors,  all  of  which  were  fitted  with 
brush-spindles  of  round  section  throughout  their  whole 
length.     Kach  spindle  carrictl  about  a  dozen  sets  of  carbon 
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brushes  in  separately-attached  holders,  and  owing  to  the 
great  length  of  the  spindles  a  special  insulated  steadying  ring 
was  necessary  for  ensuring  alignment  of  the  inner  ends  of 
the  spindles.  The  introduction  of  this  feature  rendered  the 
design  unusually  bad,  as  the  steady  ring,  of  necessity, 
occupied  space  already  none  too  commodious,  with  the 
result  that  the  whole  of  the  brush  gear  was  very  cramped, 
making  inspection  and  adjustment  difficult,  if  not  impos- 
sible, at  some  points.  As  if  to  crown  all,  the  brush  leads 
were  attached  to  the  spindles,  as  shown  in  fig,  3.   Obviously, 


the  removal  of  a  lead  would  prove  an  awkward  operation,  as 
it  means  the  dismantling  of  the  whole  of  one  section  (at 
least)  of  brush-holders  before  disconnection  could  be  effected. 
It  is,  indeed,  hard  to  see  what  useful  object  the  designer 
could  have  had  in  his  mind  when  passing  such  an  incon- 
venient arrangement.  A  weak  design  still  in  vogue  is  out- 
lined in  fig.  i.    The  insulation  used  is  mica  or  its  sub- 


FlG.  4. 

stitute,  loosely  bent  or  pressed  round  the  iron  bolt  which  is 
nutted  at  both  sides  of  the  brush-rocker  arm.  The  earthed 
spindle  in  itself  is  enough  to  warrant  condemnation  of  this 
design  of  gear.  In  the  large  sizes  of  motors  the  design  of 
brush-gear  closely  follows  that  of  the  generator  type,  of 
which  the  bracket  construction,  or  some  modification 
thereof,  is  representative.  The  brush-holder  arms  or 
brackets  are  usually  made  of  cast-iron,  and  attached  to  a 
divided  bracket  ring,  which  is  carried  in  journals  or  similar 
guides  fixed  to  the  machine  yoke.  Trouble  is  often  experi- 
enced from  failure  of  the  insulation  between  the  brush  arms 
and  bracket  ring.  The  part  usually  attacked  first  is  the 
edge  of  the  insulating  plate,  and  the  cause  is  surface  leakage 
due  to  the  presence  of  grease  and  carbon  dust.  The  simple 
expedient  illustrated  at  («)  fig.  5,  is  an  excellent  insurance 


against  trouble  of  this  sort.  Many  years  ago,  Messrs. 
Siemens  used  a  form  of  brush-holder  and  arm  which  was 
totally  encased  in  a  moulded  envelope  of  insulating  material. 
The  writer  had  some  experience  of  this  gear,  and  does  not 
remember  a  single  case  of  failure  or  trouble  of  any  sort 
resulting  from  its  use,  even  where  the  working  conditions  were 
unusually  severe.  More  recently,  another  well-known  firm 
has  adopted  a  modification  of  this  construction.     In  this 


case  the  end  of  the  brush-spindle,  where  attached  to  the 
brush-rocker,  has  an  insulating  sleeve  or  block  moulded  solid 
on  its  metal  shank.  This  arrangement  makes  a  sirong 
mechanical  attachment,  and  provided  the  insulating  materia) 
is  right,  results  in  a  thoroughly  sound  job. 

Probably  in  no  auxiliary  detail  of  the  modern  motor  does 
greater  diversity  of  design  and  fixture  exist  than  in  the 
arrangement  of  cable  terminal  attachments.  Thus  we  find 
terminal  blocks  fixed  to  the  outside  of  the  yoke  shell  in  all 
manner  of  places  ;  others  have  simply  binding  post  screws 
protected  by  thin  apologies  for  insulation  bolted  directly  to 
the  motor  case  ;  many  are  located  beneath  the  commutator, 
and  whilst  some  are  hidden  away  inside  the  inner  recesses 
of  the  motor,  in  not  a  few  designs  the  cable  leads  are 
simply  connected  through,  the  conventional  pot-ware  or 
wood  terminal  block  being  altogether  dispensed  with. 
Undoubtedly,  the  worst  place  to  thread  through  cables  in 
an  electric  motor  is  at  the  Ijottom  side  of  the  commutator 
end  cover  or  bearing  bracket.  Oil  and  grease  invariably 
accumulate  at  this  point,  and  attack  the  insulation  alike  of 


cable  and  terminal  block.  One  well-known  make  of  motor 
has  its  terminal  binding  posts  located  in  the  channel- 
shaped  recess  formed  at  the  bottom  of  the  cammutator  end 
bracket.  Trouble  from  breakdown  of  insulation  is  so 
common  that,  in  a  recently  issued  design  of  this  make,  the 
arrangement  of  this  detail  has  been  radically  altered.  Com- 
ment is,  perhaps,  unnecessary  on  the  too-frequent  practice 
illustrated  at  (/  in  fig.  6. 

The  highest  possible  class  of  wiring  system,  properly 
erected  with  protective  devices  ad  lib.,  avails  but  little  if 
the  safety  of  the  whole  job  depends  on  the  integrity  of  a  few 
inches'  run  of  uncovered  cable.  The  practice  of  leaving  a 
bundle  of  exposed  cables  between  the  end  of  the  service 
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leads  and  the  connected  apparatus  is  to  be  condemned. 
Of  course,  a  few  spirals  of  wire  symmetrically  'dis- 
posed may  give  a  nice  finish  to  a  job,  but  this  sort  of 
adornment  is  better  confined  to  bell-wiring  and  the  like.  If 
it  is  impracticable  to  attach  the  conduit  itself  mechanically 
to  the  motor,  then  some  other  equally  suitable  method 
should  be  devised.  A  strong  and  neat  substitute  is  available 
in  the  numerous  forms  of  flexible  metallic  tubing,  one 
adaptation  being  represented  in  fig.  7.  A  flagrant  case  of 
exposed  leads  was  met  with  by  the  writer  quite  recently.  A 
modern  totally-enclosed,  type  of  motor,  with  a  name,  had  its 
connecting  cables  (unarmoured)  between  the  external 
terminal  block  and  the  windings  outside  the  case.  Another 
machine,  similar  to  the  last-mentioned,  had  a  specially 
arranged  aperture  cast  in  the  commutator  end  cover  through 
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'  which  the  armature  and  field  leads  were  threaded  after 
leaving  the  terminal  box  attached  to  the  side  of  the  motor 
shell.  The  still  prevalent  practice  of  placing  jointed  and 
similar  connections  in  awkward  or  inaccessible  positions 
cannot  be  too  strongly  condemned.  With  modern  designing 
resources  there  can  be  no  necessity  for  this,  and,  in  fact, 
eyery  connected  (electrical)  detail  can,  by  suitable  disposi- 
tion, be  located  so  as  to  be  accessible  for  handling  without 
introducing  undue  risk  of  harm  either  to  operator  or  machine. 
It  may  seem  a  trifling  detail,  but  small  size  hexagonal-headed 
screws  may  with  advantage  be  provided  with  cruciform  slots. 
The  initial  installation  of  a  machine  oft«n  of  necessity 
carries  with  it  difficulties  in  the  way  of  setting-up  and  what 
not,  bat  rarely  does  expedient  fail  to  secure  the  completion 

■  of  even  an  unusually  stiff  job.   Doubtless,  at  times,  work,  espe- 
cially when  contract,  is  rushed  through  by  hook  or  by  crook, 

'  as  the  saying  goes,  much  of  which  might  have  been  avoided 
and  more  scrupulousness  used  had  the  machine  not "  worked 
in  so  cussedly."  But  experience  has  long  taught  that  it  is 
not  so  much  the  getting  in  of  a  job  which  proves  the  ultimate 
criterion  of  its  real  service,  as  the  getting  out  thereof,  which, 
in  the  course  of  things  mutable,  must  be  considered  inevit- 
able. The  cases  innumerable  of  motors  unnecessarily,  or 
unsuitably,  placed  in  inaccessible  positions,  would  defy 
cataloguing.  Ignorance,  carelessness,  lack  of  foresight,  and 
amateurish  rule-of-thumb  have  variously  contributed  to  the 
failure  of  such  schemes,  and,  in  the  fulness  of  time,  the 
inevitable  repair  or  overhaul  becomes  necessary.  Obviously, 
such  errors  are  costly, 
often  doubly  so,  as 
in  many  cases  sub- 
sequent re-lay-out  of 
the  plant  is  out  of  the 
question,  and  so  the 
blunder  has  to  be  put 
up  with  in  the  best 
way  possible,  the  mis- 
chievous effect  of 
■which  falls  almost 
wholly  upon  the  main- 
tenance man.  For 
instance,  imagine  a 
big  -  powered  motor 
cramped  up  against 
a  right-angled  corner, 
with  its  commutator 
end  next  the  walls, 
one  inspection  door, 
or  grid,  capable  of 
being  opened  (with 
careful  negotiation) 
half-way,  the  other 
one  haung  to  remain 
closed  owing  to  exi- 
gencies of  space.  Or, 
take  the  case  where 
a  wall  brick  had  to 
be  removed  to  make 
room  for  the  ter- 
minal block  side  fixed 

to  the  yoke  shell.  This  absurd  arrangement  necessitated 
the  withdrawal  of  the  whole  motor,  which  was  on  a 
fixed  liolted  foundation,  in  order  simply  to  disconnect  the 
service  leads.  Another  case  was  that  of  a  foundry  where  a 
motor  was  located  in  a  pit  roughly  dug  out  of  the  sand  floor, 
a  wooden  trap-door  being  placed  over  the  opening  for  pro- 
tective purposes.  Armature  failures  became  a  frequent 
occurrence,  and  bearing  seizures  were  common.  Owing  to 
the  confined  space  in  which  the  motor  was  placed,  the  com- 
mutator and  brush  gear  were  practically   ungetatable,  and 

'  the  whole  macliine  had  to  be  removed  bodily  for  with- 
drawal of  its  armature.  As  might  Ijc  expected,  the  cavity 
Was  always  more  or  lees  filled  with  foundry  dirt.  A 
cotton  spinning  mi  1  had  had  some  of  its  niachincry  in  the 
earlier  proccssis  converted  to  electric  driving;,  the  motors 
being  completely  encased  in  wooden  houHJngs.  The  con- 
ditions of  working  were  such  as  usually  obtain  in  this  class 
of  textile  work  ;  and  the  effects  of  high  atmospheric 
temperature  and  humidity  soon  rendered  necessary  the  pro- 
vision of  effective  ventilating  arrangements.     Such  obvious 


conditions  make  blunders  of  this  kind  inexcusable  in  the  eyes 
of  possible  converts,  who  are  thus  often  prejudiced  against 
electric  driving.  An  oversight  of  this  character  may  easily 
prove  a  very  costly  matter  eventually,  as  the  application  of 
an  efficient  ventilating  scheme  of  the  kind  mentioned  calls 
for  expert  knowledge,  and  may,  indeed  (considered 
financially)  be  almost  of  equal  importance  to  that  of 
the  plant  installation,  which  it  serves  in  the  capacity  of 
accessory. 

(To  be  continued.) 


ELECTROLYTIC     ALKALI     MANUFACTURE 
IN     CANADA. 


Although  Canada  has  considerable  salt  deposits,  her 
salt  industry,  at  present  confined  to  the  Province  of 
Ontario,  is  of  very  limited  extent.  Nevertheless, 
she  already  possesses  a  plant  for  the  manufacture  of 
caustic  soda  and  bleaching  powder  by  the  electro- 
lytic method.  This  plant,  the  property  of  the  Cana- 
dian Salt  Co.,  has  been  in  operation  since  191 1  at 
Sandwich,  Ontario,  and  it  is  described  in  a  report 
on  the  Salt  Industry  of  Canada  issued  by  the  Govern- 
ment Department  of  Mines. 


Skction  akd  Details  ok  Gibis  Eleotbolytic  Cell. 


The  cell  employed  for  the  electrolysis  is  a  modilieJ 
form  of  the  Gibb  type,  and  its  construction  is  shown 
in  the  accompanying  figure.  The  cell  itself  (2)  is 
built  of  cast  steel,  and  the  diaphragm  (8)  is  said  to 
be  of  asbestos,  although  in  all  probability  a  mixture 
of  asbestos  with  some  other  substance  is  used  in 
practice.  A  feature  of  the  diaphragm  is  that  its  walls 
increase  in  thickness  from  the  top  to  the  bottom  of 
the  cell  (fig.  2),  so  that  the  increase  in  permeability 
is  compensated  by  the  increased  hydrostatic  pressure. 
The  cathode  consists  of  a  metal  jacket  placed  round 
the  diaphragm,  with  a  number  of  projections  em- 
bedded in  the  diaphragm.  It  may  be  cither  per- 
forated (fig.  6)  or  cornigated  (figs.  3  and  4).  This 
enables  the  products  of  electrolysis  to  be  forced  into 
the  cadiDilc  chamber  and  out  of  the  sphere  of  electro- 
lytic action.  The  anode  is  made  uji  of  a  ring  of 
carbon  rods  (10)  which  project  through  the  dome  of 
the  cell  (n),  in  which  there  will  be  noticed  the  gas 
outlet  (i.V).     It  is  claimed  that  the  use  of  the  jacket 
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cathode  embedded  in  the  diaphragm  maintains  the 
permeability  of  the  diaphragm  for  an  indefinite 
period,  for  while  a  certain  amoimt  of  disintegration 
goes  on  on  the  outer  side  owing  to  gas  evolved,  the 
diaphragm  builds  up  on  the  inner  side.  Further,  the 
intimate  contact  between  the  anode  liquor  and  the 
cathode  insures  a  complete  action  of  the  nascent 
hydrogen  at  such  points,  and  this  destroys  any  small 
percentage  of  deleterious  hypochlorite  which  is  often 
present  in  the  final  liquor. 

In  the  cathode  cell  the  sodium  primarily  deposited 
of  course  at  once  reacts  to  form  caustic  soda  solution, 
which  is  concentrated  in  vacuum  pan  evaporators 
and  purified  until  pure  caustic  soda  results.  The 
chlorine  gas  produced  in  the  anode  chamber  is  led 
into  bleaching  chambers,  where  it  reacts  on  hydrated 
lime  to  form  bleaching  powder.  The  products  find 
a  ready  market  in  Canada. 

The  plant  at  Sandwich  consists  of  256  Gibbs  cells, 
and  they  are  worked  from  a  550-KW.  Westinghouse 
generator,  which  gives  2,500  amperes  at  220  volts. 
As  the  cells  are  stated  to  be  arranged  in  eight  rows 
with  32  in  each  row,  it  is  to  be  presumed  that  each 
cell  consumes  312  amperes  at  just  under  seven  volts. 


equipment,  which  is  Juo  to  Belaui  (Essen),  is  said  to  have 
been  tested  with  satisfactory  results  on  a  water-tube  boiler 
in  the  DiJaseldorf  Elektrizitiitswerke,  though,  owing  to  SQme 
mishap  during  the  coal-firing  tests,  all  that  could  be  estab- 
lished was  that  the  results  with  coke  firing  were  more  favour- 
able. 

Other  tests,  this  time  on  a  boiler  with  ordinary  horizontal 
grate,  showed  that  coke  may  be  literally  a  bott'Or  fuel  than 
coal  of  higher  thermal  value.  ITic  heating  surface  was  1,680 
si|.  ft.,  and  a  flaming  coal  of  13,000  b.tii.u.  calorific  value 
raised  3.4  lb.  of  steam  per  hour  per  sq.  ft.  of  heating  surface, 
or  6  lb.  per  lb.  of  coal;  on  the  other  hand,  coke  of  12,600 
B.TH.o.  per  lb.  (size  ranging  from  dust  to  2J  in.)  raised  3.8 
lb.  per  sq.  ft.  of  heating  surface,  or  6.6  lb.  per  lb.  of  coke. 
The  highest  measured  combustion  chamber  temperature  and 
the  flue  ga.s  exit  temperature  were  respectively  Ij'i-iO  deg.  and 
376  deg.  C.  with  coal;  and  1.14.5  deg.  and  473  deg.  0.  with 
coke.  The  paradoxical  superiority  of  the  coke  is  due  to  its 
requiring  a  smaller  surplus  of  air  for  combustion  and  suffering 
no  loss  from  unconsumed  gases  or  tar.  On  the  other  hand, 
it  must  be  remembered  that  the  preceding  data  evidently 
refer  to  anything  but  a  modem  high-power  boiler,  and  no 
mention  is  made  of  the  relative  coste  of  coal  and  coke  as 
boiler  fuels.  This  is  at  present  of  minor  importance  to  Ger- 
many as  compared  with  the  fact  that  her  surplus  coke  sup- 
plies can  be  used — staving  off  the  possibility  of  a  fuel  famine, 
and  permitting  full  military  advantage  to  be  taken  of  the  by- 
products of  coke  manufacture. 


COKE     AS     A     BOILER     FUEL. 


REVIEWS. 


Owing  to  the  shortage  of  labour  (probably  ae  much  potential 
as  actual)  and  the  closing  of  various  foreign  markets,  ener- 
getic measures  have  been  taken  in  Germany  to  prevent  the 
possibility  of  a  seriouB  coal  famine  and  to  utilise  huge  quan- 
tities of  coke  which  would  normally  be  exported.  These 
measures  have  attained  a  considerable  degree  of  success,  and 
from  various  reports  it  appears  that  a  number  of  German 
electricity  supply  stations  are  using  coke  for  boiler  firing. 
Where  a  mixture  of  coal  and  coke  is  used,  no  particular 
trouble  is  experienced  beyond  that  of  obtaining  and  stoking 
a  reasonably  uniform  mixture  of  the  two  fuels,  but  the  use 
of  coke  alone  is  a  less  simple  matter,  particularly  if  machine 
stokers  be  used.  It  is  impracticable  to  break  and  grade  coke 
90  that  it  can  be  used  satisfactorily  in  sprinkler  stokers,  whilst 
if  it  be  attempted  to  use  coke  alone  on  a  travelling  grate  the 
difficulty  is  to  ignite  the  gas-free  fuel  as  it  enters  the  com- 
bustion chamber.  Normally,  heat  from  an  incandescent  arch 
of  refractory  material  over  the  point  of  entry  of  the  fuel, 
frees  gases  from  the  latter,  and  these  gases  burning  with  a 
long  flame  keep  the  arch  hot,  and  thus  render  the  whole 
action  of  ignition  continuous  once  it  is  started.    With  a  fuel 


Section  of  Coke-burning  E'urnace. 

buch  as  coke,  free  from  volatile  gases,  this  action  fails  and 
the  fuel  ignites  late  and  imperfectly,  if  at  all,  as  the  grate 
advances. 

Kix  ingenious  method  by  which  this  difficulty  has  been 
overcome  is  shown  in  the  accompanying  illustration  (from 
Z.d.V.d.I.).  The  lower  part  of  the  coke-feed  hopper  is  lined 
with  refractory  bricks  and  fitted  with  an  inclined  grate  at 
the  front  and  a  flue  at  the  back  leading  into  the  combustion 
chamber  of  the  boiler.  There  is  thus  formed  a  hopper  furnace 
which  preheats  the  fuel  above  it,  and  brings  it  to  incandes- 
cvnce  before  passing  it  on  to  the  travelling  grate.  The  greater 
part  of  the  heat  which  is  not  iwefully  employed  in  this  direc- 
tiv)n  pa.sses  beneath   the   boiler,   and  is   there   utilised.     This 


TJie  Mathematical  Analysis  of  Electrical  and  Optical  Wave- 
motion  on  the  Basis  of  Maxivell's  Equations.  By  Dr.  H. 
Bateman.  Cambridge :  University  Press.  Price  7s.  6d. 
net. 

The  author  intends  this  book  to  be  an  introduction  to  some 
recent  developments  of  Maxwell's  electromagnetic  theory 
which  are  directly  connected  with  the  solution  of  the  partial 
differential  equations  of  wave-motion.  A  complete  investiga- 
tion of  the  subject  requires  very  great  mathematical  know- 
ledge, and  the  author  does  not  aim  at  supplying  proofs  which 
depend  upon  difficult  and  complicated  analysis,  but,  rather, 
at  simply  stating  such  proofs  and  dealing  in  detail  with 
those  portions  of  the  subject  which  do  not  require  such 
advanced  mathematical  treatment.  The  principle  of  relativity, 
which  has  been  recently  treated  by  several  authors,  has  not 
been  dealt  with,  and  details  of  numerical  computation  are 
omitted. 

Perhaps  to  the  physicist  and  electrician  the  most  interest- 
ing portion  of  the  work  is  that  dealing  with  the  structure  of 
the  aether.  It  is  shown  towards  the  end  of  the  book  that 
mathematical  analysis  indicates  three  distinct  theories  of  the 
universe,  which  may  be  described  briefly  as  follows  :  — 
Aether. 


(1)  Continuous  medium. 

(2)  Discontinuous  medium, 
consisting  of  a  collection 
of    tubes    or    filaments. 

(3)  Continuous  medium. 


Matter. 

Aggregates  of  discrete  particles. 
.\n    aggregate  of  discrete  par- 
ticles attached  to  the  tubes. 


An  aggregate  of  discrete  par- 
ticles to  which  tubes  are 
attached. 

The  first  theory  is,  of  course,  that  which  has  in  the  past 
received  most  attention,  and  is  the  one  which  is  most  satis- 
factory from  an  experimental  point  of  view,  and  the  mathe- 
matical study  of  theories  (2)  and  (3)  may  possibly  help  to 
enrich  it. 

Some  of  the  subjects  treated  of  are  (1)  a  general  survey  of 
the  different  methods  of  solving  the  wave-equation,  (2)  polar 
co-ordinates,  (3)  cylindrical  co-ordinates,  (4)  the  problern  of 
diffraction,  (5)  homogeneous  solutions  of  the  wave-equation, 
(6;  electromagnetic  fields  with  moving  singularities,  (7)  mis- 
cellaneous theories. 

For  the  practical  man  the  work  is  much  too  mathematical, 
but  for  the  student  of  pure  science  it  is  a  most  useful  addition 
to  the  literature  of  the  subject.  It  remains  to  be  added  that 
much  of  the  work  is  original  and  due  to  the  author  himself. 


Tiatiiway     Track    Construction    and    Maintenance.       By    E. 

Bickerstaffe  Holt,  M.I.M.E.,  etc.      London:    Tramway 

and  Railway  World  Offices.  Price  lOs.  6d. 
Despite  the  large  amount  of  tramway  construction  which 
has  been  executed  during  the  last  20  years,  there  is  very 
little  literature  setting  out  how  such  work  should  be  done, 
what  to  avoid,  what  to  insist  upon,  and  how  to  secure  a 
permanently  satisfactory  job.  Trarnway  track  construction  is 
iu  many  respects  special  and  peculiar;  the  necessity  for  con- 
forming to  street  alignment  and  levels,  the  condition  that  it 
must  be  paved  over,  and  that  the  track  paving  must  bond 
into  that  of  the  rest  of  the  street,  and  other  limitations  which 
will  occur  to  any  tramway  engineer,  dilTerentiate  it  widely 
from,  e.g.,  railway  track  construction.  There  is,  therefore, 
ample   room   and   justification   for  a   book   which    describes 
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methods  which  have  been  found  satisfactory  and  gives  a 
reasoned  consecutive  account  of  the  work,  including  the  im- 
portant question  of  maintenance. 

Mr.  Holt's  book  partly  tills  this  room.  The  author  is  per- 
manent way  engineer  to  the  Ix'eds  Ti'amways,  and,  as  such, 
has  been  responsible  for  the  construction  and  maintenance 
of  a  large  tramway  system  for  many  years — time  enough  to 
find  out  what  happens  to  tracks  in  use  under  conditions  of 
subsoil,  surroundings  and  traffic  of  considerable  divei'sity ;  and 
be  has  recorded  the  results  of  his  experience  with  clearness, 
sincerity,  and  a  fullness  of  reasons  for  his  practice  and  advice 
that  is  somewhat  rare  in  technical  books  of  this  kind,  and 
will  be  found  refreshing  and  convincing  by  his  readers.  C!on- 
vinciug,  that  is,  in  the  sense  that  the  reason  behind  the  views 
expressed  is  always  in  evidence. 

The  first  chapter  is  headed  "  Cioncrete  Foundations,"  but 
is  mainly  occupied  with  defective  concrete  work,  as  revealed 
in  the  course  of  maintenance  and  reconstruction,  with  some 
discursive  remarks  on  wrong  methods  of  laying  and  abortive 
methods  of  repair.  The  belief  that  concrete  foundations  are 
good  for  all  time  will  be  dispelled,  it  is  said,  in  the  majority 
of  cases  when  reconstniction  becomes  necessary.  Mr.  Holt 
rightly  insists  that  fractured  concrete  is  generally  due  to 
original  defects  in  construction,  and  that  there  is  nothing  to 
do  but  cut  it  out  and  replace  it. 

Chapter  II  deals  with  concrete  materials.  Stress  is  pro- 
perly laid  uixin  the  selection  of  hard  stone  broken  to  angular 
shape  (it  might  be  added,  and  to  fairly  regular  size,  not 
e>:ceeding  what  will  pass  a  2-in.  screen),  and  of  clean  sharp 
sand. 

Two  novelties  are  mentioned  as  having  given  satisfactory 
results  at  Leeds — clinker  sand  from  the  local  refuse  destruc- 
tors, and  "trass,"  or  ground  puzzolana,  which  is  claimed  to 
give  some  elasticity  to  the  concrete,  to  cause  it  to  set  from  the 
centre,  and  to  harden  to  greater  strength.  A  concrete  of  7 
stone,  1  trass,  3  sand,  and  1  cement  is  stated  to  be  equal  in 
strength  to  ordinary  4-2-1  concretes.  This  deserves  serious 
attention.  The  use  of  puzzolana  is  not  per  se  a  novelty,  as 
it  was  used  by  the  Romans  in  their  best  lime  mortar,  which 
has  endured  for  many  centuries  in  well-known  examples,  a 
good  omen  for  the  Leeds  tracks. 

Chapter  III  deals  with  repairs  to  concrete  foundations.  It 
ascribes  most  of  the  trouble  with  loose  rails  and  paving  to 
fractured  concrete,  in  the  main  to  longitudinal  fractures  under 
one  or  both  rails,  and  advocates  the  cutting  out  of  fractured 
foundations,  replacing  the  old  concrete  with  a  foot  of  new 
made  with  quick-setting  cement,  and  the  obseivance  of  pre- 
cautions to  keep  the  traffic  weight  off  the  new  concrete  until 
it  has  set. 

Chapter  IV,  entitled  "Ti'ack  Design,"  commences  with  the 
statement  that  "  British  permanent  way  cannot  be  said  to 
have  been  too  well  designed."  It  has,  in  fact,  been  too  much 
.stereotyped,  with  little  regard  to  the  peculiar  requirements 
of  each  locality,  and,  in  consequence,  methods  of  construc- 
.  tion  which  have  been  satisfactoi'y  in  one  district  have  failed 
in  others.  The  subsoil,  the  weight  and  density  of  the  vehi- 
cular traffic,  the  speed  and  weight  of  the  cars  to  be  run.  and 
the  frequency  of  the  .service,  Mr.  Holt  points  out,  should  all 
be  con.sidered.  He  might  have  added  that  financial  considera- 
tions should  be  duly  weighed,  and  if  he  had  been  writing  as 
a  tramway  company  engineer  doubtless  this  aspect  of  track 
design  would  have  been  given  more  weight.  The  most 
difficult  conditions  are  set  by  a  sandy  subsoil  subject  to  alter- 
nate heavy  rain  and  drought,  where  the  road  bottoming  is 
but  a  thin  crust,  entirely  cut  through  by  the  excavation  for 
the  track.  These  conditions  result  in  irregular  subsidences. 
and  either  concrete  stringers  or  a  complete  concrete  raft  the 
whole  width  of  the  track  and  margins  will  fail  by  transverse 
fracture.  Sleeper  construction  with  hard  packing  of  broken 
stone  under  the  sleepci's  becomes  the  most  economical  form 
of  substructure.  In  mining  districts,  heavy  longitudinal 
sleepers  under  each  rail  have  proved  satisfactory;  in  sandv 
subsoil  cross  sleepers  arc  better.  The  importance  of  subsoil  condi- 
tions is  well  exemplified  by  comparison  of  constructions  fmind 
eucceseful  at  The  Hague,  where  the  rails  are  laid  directly 
upon  a-  firm  sandy  soil,  and  Amsterdam,  where,  owing  to 
water-lnqging,  the  same  method  failed,  and  had  to  be  re- 
placed  by  concrete  foundations. 

Chapfcr  V,  on  rail  packing,  is  a  detailed  account  of  the 
methods  and  materials  used  by  the  author.  The  importance 
of  this  o))eration  and  the  care  neces.sary  to  ensure  its  success 
in  giving  the  rail  bases  uniform  support  and  contact  justify 
the  amount  of  detail. 

Chapter  VI  deals  with  rail  laying;  (he  jtrocedure  describe*! 
is  thoroughly  sound,  the  pitfalls  of  inexperience  are  pointed 
out,  and  the  reasf)ns  for  the  right,  and  against  the  wrong, 
methods  clearly  fief  out.  The  soniewhat  i-ontroversial  ques- 
tion of  anchoring  is  di.seu.'ised  in  some  detail,  mainly  as  to 
the  proper  means  of  securing  the  advantages  of  anchors. 

Chapters  VH  and  VIII  deal  with  joints,  and  are  to  be 
nnrcnervedly  coniinended.  'llie  .s<'con<l  is  confined  to  joint 
Welding,  describing  both  'nicrrnit  and  arc  welding,  and  their 
application  to  both  construction  and  repair  work.  Mr.  Holt 
lias  had  good  results  from  liotli.  and  most  experience  with 
'J'iicrmit.  but  is  not  prepared  to  a<lniit  their  flU|vriorily  to  well- 
ninde  plate<l  joints.  It  docs  not  appear  that  tlie  desirability 
of  jointfl  i)eing  neither  more  nor  less  rigid  vertically  than  the 
rails  themselves  has  met  with  the  consideration  it  dc.qerves 
from  trnmwny  engineers  generalW,  and  it  is  not  specificnlly 
fcot  out  by  the  author. 


Chapter  IX,  on  "  Wear  of  Kails,"  is  rnainly  a  statement  of 
facts  observed  and  how  wear  may  be  minimised,  and  is  well 
worthy  of  careful  study.  The  same  remarks  apply  to  Chapters 
X  and  XI,  on  "  Composition,  etc.,  of  Tramway  Rails  "  and 
"Rail  Corrosion."  It  will  cause  some  surprise  that  corruga- 
tion is  but  slightly  mentioned,  and  that  no  theory  of  its  cause.* 
is  jiut  forward. 

"Track  Paving"  is  dealt  with  in  Chapter  XII  with  much 
thoroughness,  the  correct  and  incorrect  methods  of  sett-layinp 
being  fully  described.  Mr.  Holt  has  found  soft  wood  pavici-' 
last  as  well  as  hard  woo<l  on  tramway  tracks,  and  thinks  that 
wood  paving  does  not  altogether  deserve  the  bad  name  it  has 
among  tramway  men.  The  trouble  due  to  rutting  alongside 
of  the  rails  is  not  even  mentioned,  although  an  illustration  of 
soft  wood  paving  after  ten  years'  service  shows  this  dis- 
tinctly. 

Chapters  XIII  and  XIV,  on  "Reconstruction"  and  "Bail 
Drainage,  Cleaning  and  Grinding,"  describe  up-to-date  prac- 
tice. The  Woods-Gilbert  rail  planer  is  described  and  illus- 
trated. The  use  of  this  machine  seems  well  worth  attention, 
and  may  give  worn  rails  a  new  lease  of  life. 

"  Special  Ti'ackwork,"  dealt  with  in  Chapter  XV,  is  likely 
to  provoke  some  difference  of  opinion.  The  author  strongly 
deprecates  the  existing  lack  of  uniformity  in  design  and  lay- 
out, to  which  he  attributes  excessive  cost  and  the  need  for 
stocking  large  numbers  of  spares.  There  should  be  an  effort 
made  to  standardise  these  important  materials,  and  clearly 
much  more  might  be  done  in  that  way  than  has  been 
attempted.  As  regards  renewable  inseiie,  the  author  ha-- 
not  found  the  expected  benefit.  Wear  occurs  which  pre- 
vents the  new  inserts  joining  up  with  the  old  surfaces.  Hence, 
he  prefers  solid  manganese  steel  special  work.  The  difficulty 
of  drilling  this  material  is  not  mentioned. 

.Appendix  A  on  "  Special  Ti-ack  Construction,"  by  Mr. 
Ernest  Lamwith,  is  a  useful  addition,  the  author  having 
selected  and  developed  methods  at  once  simple  and  suitable 
for  tramway  conditions.  It  may  be  noted  with  regret  that 
nothing  is  said  either  in  the  Appendix  or  any  part  of  the 
book  as  to  the  best  methods  of  transferring  the  calculated  and 
plotted  track  positions  to  the  street  surface,  a  matter  of  no 
little  importance. 

In  conclusion,  one  may  say  that  whilst  this  book  is  a  valu- 
able and  very  fairly  complete  exposition  of  tramway  track 
construction  in  town  streets,  it  does  not  deal  with  the  im- 
portant differences  that  occur  in  work  on  countiy  roads,  or 
unformed  roads  and  cross-country  work  where  mixtures  of 
tramway  and  light  railway  methods  apply,  and  where  capital 
economy  is  of  paramount  importance.  This  is  no  discredit  to 
the  author,  who  has  confined  himself  to  the  conditions  of  his 
own  experience,  but  indicates  that  a  text-book  on  construction 
in  different  conditions  is  still  needed. 


Occihcad  Transmission  Lines.  By  i\  K.in'ER.  Translated  hy 
P.  R.  Friedlaender.  London  :  Constable  &  Co.  Price 
IGs.  net. 
Naturally  this  book  deals  primarily  with  German  regulations 
and  German  equipment  and  practice.  Ihe  translator  has  in- 
corporated Boaid  of  Trade  rules  relating  to  overhead  trans- 
mission lines,  and  has  usetl  English  weights  and  measures. 
We  believe,  however,  that  all  the  examjiles  of  pole  or  tower 
construction  are  from  German  practice,  and  that  practically 
all  accessories  illustrated  (insulators,  connectors  and  so  forth) 
are  of  Cierman  make;  such  inices  as  are  included  appear  to  be 
based  on  German  markets  for  labour  and  material,  and  German 
symbols  are  used  in  such  fornmkv  as  arc  included.  Occasional 
reference  is  made  to  American  practice.  It  is  a  pity  that 
English  practice  and  material  could  not  have  been  incorporated 
^if  not  actually  substituted  for  some  of  the  Teutonic  uuitter — 
but  this  difiiculty  always  arises  in  translating  any  technical 
work  designed  originally  to  meet  the  requirements  of  a  parti- 
cular country.  As  it  is  made  very  clear  which  rules  and  which 
apparatus  are  German,  any  misgiving  based  on  prejudice  or 
cNi>cctancy  of  confusion  should  be  set  at  rest. 

The  main  object  of  the  book  is  to  explain  fundamental  prin- 
ciples, and  give  data  essential  to  the  proper  execution  of  the 
varie<l  duties  falling  to  the  lot  of  the  engineer  engaged  in 
modern  overhead  line  constructicui  and  maintenance.  ITiis  aim 
is  very  well  fulfilled.  Numerous  workeil  examples,  mostly 
from  practice,  are  included  to  siiiiploment  the  text  and  illustrato 
the  application  of  formulie.  The  S(.-ope  of  calculations  seems 
to  be  carried  far  enough  to  co\er  the  direct  practical  require- 
ments of  designer  and  constructor,  and  no  further.  The  whole 
work  may,  therefore,  be  read  with  profit  by  the  average  student 
or  older  engineer  interested  iu  this  branch  of  eugiuecring. 
The  author  writes  from  the  mechanical  st^indpoint,  and  no 
information  is  included  concerning  electrical  design,  pressure 
surges,  corona,  ete. 

The  phvsical  proin-rties  of  cfuiductor  materials  are  first  dealt 
with,  and  the  relative  merits  of  copper  and  almuinium  neatly 
<-oinpared.  Sag  and  tension  relatioushii>8  are  then  tieated  by 
tsiinple  mathenuiticK,  and  a  nuniber  of  tables,  curves  and  ex- 
amples are  include<l.  The  next  section,  on  the  design  of  sup- 
)iorting  structures^  is  luve.isarily  nlmost  entirely  mathematical, 
but  the  working  i»  made  quite  clear,  and  the  reader's  path  is 
smoothed  by  systeinatic  arrangement  of  the  various  caecs 
considered  (Kingle  pole,  8taye<l  pole,  doulde  pole,  etc.)  and 
by  the  incliiwion  of  numerous  exnmple«.  Lattice  pole  cnlculiitions 
here  and  elsewhere  in  the  i>i»)k  nuglit  lie  arrnnBcd  rntlier  more 
I'leurly,  and  paragraph  and  Bcction  hcading.s,  particularly  in 
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Chapter  4,  might  be  thrown  into  clearer  relief.  Stability 
problems  and  lorces  set  mi  in  foundation  blocks  are  treated 
analytically  in  Chajitrrs  o  and  ti,  and  practical  notes  on  means 
and  methtnls  of  fomulation  coiiiitruction  and  pole-fixing  are 
given  in  the  next  two  sections.  Pole  construction  is  discussed 
in  a  long,  well  illustrated  section,  but  the  notes  included  on 
impregnation  of  timber  poles  might  profitably  bi'  extended  and 
made  more  critical  in  nature;  less  than  justice  st^ems  to  be 
done  to  creosoting  processes,  which  British  exiwrienee  baa 
proved  so  satisfactory. 

The  treatment  given  to  insulators  is  useful  (though  by  no 
means  comprehensive),  and  is  followed  by  practical  sections 
on  insulator  mounting,  wire  attachment,  and  joint  and  branch 
connoetions.  The  chapter  on  arrangement  of  wires  should 
certainly  be  extendeil,  and  we  believe  that  some  attention 
might  be  given  to  inductance,  capacity,  and  voltage  drop 
calculations.  Practical  notes  on  earthing  methods  and  devices 
are  included,  and  a  long  chapter  deals  with  crossings  over 
postal  wires,  railways  and  roails;  after  describing  and  illustra- 
ting the  general  arrangement  adopted,  the  author  presents 
detaiknl  calculations  and  schedules.  The  actual  erection  of 
poles  or  masts  and  wire  forms  the  subject  matter  of  two 
interesting  sections,  which  are  followed  by  one  summarising 
rules  and  hints  fiu-  the  design  and  erection  oi  overhead  lines. 

\n  unusual  feature  and  one  of  great  value  is  the  inclusion 
of  sections  dealing  with  instruments  for  surveying  and  laying 
out  the  route  of  a  line,  and  with  the  actual  pi-<X'e<lure  of  sur- 
veying and  entering  up  the  necessary  observations.  Typical 
field  record  sheets  are  presented,  and  u-seful  'notes  and  sug- 
gestions are  made  in  connection  with  the  erection  of  poles  on 
private  proj^erty.  A  series  of  curves  is  included  showing  the 
influence  of  span  on  cost  of  cimstruction,  and  it  is  pointed 
out  that  a  span  longer  than  that  which  is  theoretically  most 
economical  is  often  justified.  A  cori'e,sp<)nding  section  com- 
pares various  supjxirting  structures  with  reference  to  minimum 
annual  charges  and  on  the  basis  of  difierent  spans.  The  long 
chapter  on  local  overhead  distributing  systems  should  prove 
very  useful  if  considered  in  conjunction  with  English  condi- 
tions and  regulations.  The  final  sections  include  a  model  form 
for  agreements  with  contract<irs,  a  schedule  of  prices,  list  of 
tools  and  appliances;  snd  B.O.T.  and  Y.D.E.  regulations  re- 
lating to  overhead  transmission  schemes. 

Taken  as  a  whole  this  book  is  excellent,  and  its  production 
is  beyond  criticism,  except  that  it  is  distinctly  extravagant  of 
space,  and  a  reduction  in  price,  effe<;ted  by  economy  in  this 
respect,  would  be  veiy  welcome  in  later  e<litions.— E.E.N. 


SOME     DIFFICULTIES     OF     DESIGN     OF 
HIGH-SPEED     GENERATORS. 


Iv  the  course  of  the  discussion  at  Leeds  on  the  paper  read 
before  the  INSTITUTION  op  Electrical  Engineers  by  Prof. 
A.  B.  Field,  reported  in  our  issue  of  December  17th,  Mr.  S.  P. 
Barclay,  of  Messrs.  Vickers,  Ltd.,  made  an  exceptionally 
interesting  contribution  to  the  discussion,  which  we  are 
pleased  to  be  able  now  to  print  in  e.vtenso  :  — 

With  regard  to  the  steel  rings  for  retaining  the  rotor  end 
winding.s,  there  is  one  point  to  which  the  author  has  not 
referred,  and  that  is  the  oijening  of  the  rings  due  to  centri- 
fugal force.  For  example,  in  the  case  of  ji  typical  5,fl00-KW'. 
3  CKXt-R.i'.M.  alternator  when  running  at  full  speed,  the  rotor 


ring  does  not  need  to  be  registered  on  the  core;  an  effective 
gap  between  the  core  and  tha  ring  may  thus  be  provided, 
very  considerably  reducing  the  magnetic  leakage.  Moreover, 
the  opening  between  the  ring  and  the  core  is  most  effective 
in  imi>roving  the  ventilation  of  the  rotor  end  windings.  The 
short  length  of  rot<ir  coil  between  the  core  and  the  ring  is 
given  a<le(iuate.  Kupi>ort  by  ext<'nding  the  wedges  beyond  the 
core  into  the  ring.  The  ring  is  made  a  sound  press  fit  on  its 
seating  on  the  .shaft,  and  i.s  i>o.sitively  driven  by  keys  of 
ample  size.  The  complete  ring  is  turned  from  a  hollow  nickel- 
chrome  st<>el  forging  having  an  ela.stic  limit  of  at  least  40  tons 
to  the  squaie  inch,  an  idtimate  strength  of  at  least  50  tons 
to  the  square  inch,  and  a  mininunu  <'loiigation  of  2U  per  cent. 
After  being  forge<l  the  rings  are  annealed,  and  after  rough- 
turning  are  re-annealed,  oil-haidened  and  temjiered.  The 
treatment  ensun'S  thi^  rings  being  homogeneous  throughout 
and  free  from  appreciable  initial  stress.  Circmnferential  and 
longitudinal  tests  are  taken  from  each  ring. 

Tndcr  any  ordinary  condition  of  out-of-balance — such  as 
occurs  in  furnace  work,  etc. — the  .solid  steel  end  rings  are 
found  to  ke<=p  perfe<'tly  cool.  The  amount  of  out-of-balance 
for  which  the  uuichines  described  by  the  author  had  to  bo 
designed  is  ([u'lta  unusual,  and  no  doubt  it  was  desirable  U> 
intnuluce  a  little  copper  into  th?;  rings  in  the  w'ay  desftribe<l. 
The.  wedge  de.scribed  by  the  author  is  ingenious,  but  in 
my  experience  is  unneces.'iary.  If  a  g(X)d  lead  is  given  to  the 
wedge  and  a  metal  liner  is  placed  on  the  top  of  the  cnil,  all 
the  downward  pre.ssure  desired  can  be  obtained  with  an 
ordinary  wedge.  Moreover,  the  wedge  described  must  require 
special  tackle  to  apply  the  vertical  pres-sure  to  the  whole  of 
its  length,  and  that  niight  be  a  grave  disadvantage  in  carry- 
ing out  a  repair  on  site. 

As  the  rotor  revolves,  the  stre.ss  in  the  bolts  increases  as 
they  move  to  the  bottom  and  decreases  as  they  move  to  the 
top.  Tlierefore,  superimposed  on  the  constant  initial  stress 
is  an  intermittent  stress  being  applied  and  removed  over 
2}  million  times  a  day.  Since  the  bolts  are  a  reamered  fit 
in  the  coi'e,  the  diameter  of  the  screwed  portion  must  be  less 
than  that  of  the  body  of  the  bolt.  Therefore,  the  area  of 
the  bolt  in  the  short  length  between  the  face  of  the  nut  and 
where  the  thread  ends  is  appreciably  le-ss  than  that  of  the 
rest  of  the  bolt.  As  the  intennittent  sti'ess  comes  on,  the 
short  length  of  reduced  area  stretches  more  in  proportion 
than  the  btxly  of  the  bolt,  causing  local  weakness.  Also,  the 
driving  t<irque  by  tending  to  twist  the  rotor  and  increase 
the  bolt  length  adds  to  the  bolt  sti'ess,  and  a  short<'ircuit 
must  similarly  add  considerably  to  the  stress.  It  is  also  to 
be  remembered  that  the  action  of  tightening  the  nuts  must 
impose  a  considerable  torsional  stress  on  the  bolts.  It  is, 
therefore,  to  be  expected  that  a  breakdown  will  occur  in  the 
course  of  time  in  consequence  of  a  fatigue  fracture  at  the 
bottom  of  the  thread  just  outside  the  nut.  It  would  be  inter- 
esting to  learn  how  long  the  machines  have  been  running, 
and  if  there  have  been  any  failures.  The  construction  could 
have  been  iniDrove<l  by  using  high-tensile  steel  bushes,  a 
reamered  fit  through  the  core,  and  with  the  bolts  passing 
through  them  with  an  ample  clearance,  and  turntxl  down 
their  whole  length  to  a  diameter  slightly  less  than  the  dia- 
meter of  the  bottom  of  the  thread. 

The  statement  made  by  the  author  at  the  discussion  in 
Ijondnn  that  steel  manufacturers  would  not  accept  the  test 
jn  a  radial  direction  immediately  below  the  surface  must  be 
contradicted.  The  maximum  stress  in  the  rotor  occurs  at 
the  root  of  the  tooth,  and  from  every  forging  made  by 
Me.s.srs.  Vickers.  T-td.,  a  radial  test  is  made  at  that  part,  and 
no    forgirif   would    be    iiseil    unless   the   test   showed   th.it    the 
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ring  increases  0.03  in.  in  diameter,  and  is  therefore  actually 
floating  quite  clear  of  its  seatings.  It  is  not  practicable  to 
prevent  the  floating  by  shrinking  the  rings  on  to  their  seat- 
ings. The  floating  may  have  .several  undesirable  effects,  but 
the  principal  one  is  change  of  balance.  This  undesirable 
feature  is  entirely  safeguariled  against  by  making  the  ring 
and  its  outer  supporting  flange  all  in  one  piece.  This  con- 
struction is  adopted  by  Messrs.  Vickers,  Ltd.,  as  .standard 
with  all  sizes  of  polyphase  turlio-alternators.  In  the  case  of 
single-phase  machines,  a  similar  construction  is  employed, 
but  a  band  of  high  ten.sile  manganese-bronze  is  introduced 
between  the  core  and  the  steel  ring.  The  extra  cost  of  the 
solid  steel  end  ring  compared  with  the  built-up  construction 
is  justified  by  the  mechanical  soundness  gained,  and  the 
construction  also  has  other  useful  features.  For  example, 
the   supporting   flange  can    be   given   such  stiffness   that   the 


properties  of  the  steel  were  in  eVei-y  respect  suitable  for  the 
dutv  \n  example  of  the  results  obtained  in  the  case  of  a 
rotor  forging  for  a  5,000-kw.  •2,400-R.p.m.  turbo-alternator  13 
given  herewith  :  — 


Test. 
A 
B 
(' 
D 
E 
It  wi 


Description. 
Longitudinal 
Longitudinal 
Tangential 
Radial 
Radial 


Breaking. 
3i"0 

;^i;-0 


Elungation  per 
cent,  on  'i  in. 


Elastic  lii 

i;)-5 

20-.-I 
22-0 
20 
195 

noticed  that  the  tensile  strength  is  practically 
uniform  throughout,  and  the  elongation— t>ven  in  the  ca.se  of 
the  radial  tests— has  a  very  satisfactory  value. 

It  is  always  possible  to  work  to  a  factor  of  safety  of  at 
least  6  to  1,  and  when  it  is  remembered  that  the  tooth  stress 


3i;-8 
36-4 


:uo 

320 
280 
H-5 
150 
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js  a  pure  tension  nnd  constant  in  magnitude  it  shows  how 
sale  IS  the  gorged  rotor  construction.  Provided  that  high-clafis 
forgings  can  be  obtained,  undoubtedly  the  sohd  forging  is 
the  ideal  consti-uction  for  all  outputs  at  3,60(1  and  3  m)  n  v  m 
I'or  large  outputs  at  1,5(X)  and  1,8(X»  r.p.m.  the  soundest  con- 
struction IS  to  have  a  hollow  lorged  cylinder  shrunk  on  to  a 
through  shaft.  With  either  eoii-stniction  a  definite  guarantee 
can  l)e  given  for  the  strength  of  the  steel  in  the  direction 
required. 

The  only  possible  apology  for  the  rotor  built-up  of  platt^s 
holtt>d  together  is  that  the  construction  saves  money. 

In  dealing  with  solid  forged  steel  rotors  there  are  several 
es.sential  ixMuts  that  must  be  observed  :  — 

1.  Large  allowances  must  be  made  on  the  forging  so  that 
all  metal  unavoidably  damaged  by  the  forging  process  is 
removed  by  machining. 

2.  By  a  thorough  annealing  after  the  forging  has  been 
made,  and  by  re-annealing,  oil-hardening  and  tempering  after 
the  forging  ha.s  been  rough-turne<l.  the  forging  must  be 
rendered  homogeneous  and  free  from  appreciable  initial 
stress. 

3.  Tlie  rotor  design  must  be  such  that  at  all  parts  the  rate 
of  change  of  stress  is  gradual  and  within  the  capacity  of  the 
steel.  The  average  stress  at  any  point  mav  lie  quite  low,  but 
due  to  a  too  abrupt  change  of  section  the  rate  of  change  of 
stress  may  be  too  gr«at,  resulting  in  the  crystals  sliding  over 
one  another,  and  so  causing  a  fatigue  fracture  t<i  develop.  Not 
only  mu.st  the  shaft  between  the  journals  and  the  core  be 
carefully  stepped,  but  also  large  radii  must  be  provided  at  all 
changes  of  section,  and.  moreover,  all  the  radii  should  be 
formed  truly  and  be  given  a  dead-.smooth  finish. 

An  ad<litional  jxiint  in  favour  of  the  forged  steel  rotcn-  that 
will  be  appreciated  by  the  purchaser  is  that  in  the  remote 
contingency  of  there  being  any  flaw  not  detected  by  the  tests 
and  expo.se<l  by  the  machining  operations,  it  is  almost  certain 
that  the  overspeed  test  at  the  makers'  works  would  show  its 
presence,  whereas  with  a  rotor  of  the  kind  described  in  the 
paper,  any  defects  of  design  w<iuld  most  probably  not  be 
found  out  until  the  machine  had  been  in  service '  for  some 
time. 

I  can  quite  appreciate  the  statement  made  at  the  top  of 
page  5,  that  the  t>iie  of  rotor  de.<;cribed  has  no  true  critical 
Kjieed,  but  the  explanation  given  by  the  auth<n-  is  not  elear. 
The  area  of  the  plates  in  compressi<jn  is  very  considerable 
crmpared  with  the  area  of  the  bolts,  and,  therefore,  the 
addition  of  even  a  few  hundred  ixiunds  to  the  bolt  stress 
■n'ould  cause  the  bolts  to  elongate  sufficiently  for  the  plates 
to  lose  their  compres.sion  and  become  loo.se.  This  opening  and 
clasing  of  the  plates  would  effectively  damp  the  natural  trans- 
verse vibrations,  and,  therefore,  the  rotor  would  have  no 
critical  .speed.  Tins  condition  holds  g(X)d  if  the  fit  of  the 
spigots  is  free,  but  if  they  were  made  of  a  g(xxl  press  tit  one 
in.?ide  the  other  very  probably  there  would  be  a  definite 
critical  speed  having  a  value  liable  tti  change  and  difficult 
to  forecast. 


ELECTRICAL     FITTINGS     ON     LEASEHOLD 
PREMISES. 


[Prom  a  Leoai.  Contributor.] 


There  are  certain  factors  in  the  present  situation  whiuh 
appear  to  make  it  desirahle  to  cxinsider  once  again  the  legal 
position  of  landlord  and  tenant  in  relation  to  electric  fittings. 
The  unwelcome  visit  of  a  Zeppelin  to  the  "  Ixjndon  district" 
may  result  in  the  destruction  of  a  large  quantity  of  electrical 
property;  and  it  may  become  necessai^  t<)  consider  ^\iio  is  to 
bear  the  loss.  It  is  a  well-known  maxim  of  the  law  that 
res  peril  domino. 

Another  consideration  makes  it  desirable  to  refer  to  the  law 
of  landlord  and  tenant.  Owing  to  the  economic  condition 
brought  about  by  the  war,  a  large  number  of  leases  now 
current  will  not  be  renewed  at  the  same  rent.  Possibly  they 
will  not  be  renewed  at  all.  In  these  circumstances,  what  is 
to  becfjine  of  the  electrical  fittings? 

Questions  have  frequently  arisen  in  the  past  as  betwe.n 
landlord  and  tenant  as  to  the  ownership  of  electric  light 
fittings.  A  tenant  who  incurs  the  exiiense  of  fitting  out  a 
hou.se  with  a  coinnlete  electrical  installation  is  not  unnaturally 
nstonislKvl  to  tiiid  that,  at  the  end  of  the  lease,  the  landloril 
nssei-ts  his  rights  ns  <i\vner  of  the  .soil  by  .saying  that  whatever 
is  imnexfMJ  tr>  tlio  house  or  building  must,  of  necessity,  become 
ln.^  proiH'fty.  In  so  doing,  the  landlord  j-clics  on  the  ancient 
liiaxini  (Illiquid  jilantnliir  hoIo,  mdn  crdit, 

JJefore  proceeding  to  consider  particular  oases,  it  may  be 
Well  U)  understand  the-general  principles  of  law  by  which  fix- 
tures become  vesti-d  in  a  landlord.  Tlic  (vin.si<|eriilioii  whellier 
the  article  is  e«tential  to  the  eiij.iyiiicnt  .,f  the  preinisi>s  on 
the  one,  hand,  or  whether  it  is  a  men-  cdiiveiiience  on  the 
other,  is  a  material  element  in  deciding  the  cliarnct<T  <if  the 
annexation  as  being  complet*^  or  iiicfuuplete  ivalieetivelv. 
Thero  are,  however,  certain  iirtiile.s  whi<li  are  n-niovablp  iis 
between  landlord  and  tenant,  wliicli  have  ho  become  removalile 
by  custom,  having  regard  Ui  the  reason  of  (he  pinjime  for 
which  Hiii'li  annexation  was  ma<le.  AinonHst  the»e  aie  cortnin 
urticlrs  of  trorfe,  ngriniltiirc,  nrnninenl,  and  convpniciicc. 


In  all  cases,  of  course,  where  fixturea  are  taken  down,  it 
appeajis  that  the  tenant  is  liable  to  repaii-  the  injury  the  pre- 
mises may  sustain  by  the  act  of  removal.  The  fact  that  an 
article  can  be  removed  in  its  entire  state  is  an  element  to 
be  considered  m  drawing  the  conclusion  that  it  is  removable. 
Amongst  fixtures  for  domestic  use  or  ordinary  convenience 
winch  have  been  held  to  be  removable  by  the  tenant  are  cup- 
boiirds  fixed  with  holdfasts,  clock  cases,  bells,  and  gas  fittings 
Applying  the  foregoing  principles,  it  will  be  .seen  that 
electric  httmgs,  though  prima  fucie  some  of  them  may  be 
fixtures,  must  to  a  certain  extent  be  treated  as  removable. 
Koughly  6i>eaking,  the  line  appears  to  be  drawn  in  practice 
between  these  parts  of  an  installation  which  are  necessarily 
of  a  pennanent  character  and  those  parts  which  may  be 
a  tered  to  suit  the  fancy  of  a  particular  tenant.  Eegard  must 
1°  j^  ^^^^^  *^  *'^®  extent  to  which  any  particular  article  is 
affixed  to  the  freehold.  It  is  obvious,  for  instance,  that  wires 
embedded  m  the  plaster  of  a  wall  could  not  by  any  stretch 
ot  the  imagination  be  regarded  as  a  fixture  which  a  tenant 
was  entitled  to  remove.  It  would  be  as  fair  to  say  that  a 
gas  pipe  put  in  by  a  tenant  as  part  of  a  lighting  .system  did 
not  become  the  property  of  a  tenant.  On  the  other  hand — 
to  go  to  the  other  extreme— it  is  cleai-  that  a  mere  incandes- 
cent lamp  could  not  possibly  be  looketl  upon  as  the  property 
oi  the  landlord. 

It  is  somewhat  remarkahle  that  the  only  ca.se  which  throws 
any  clear  light  on  the  subject  is  one  iii  which  it  was  held 
that  gas  fittings  do  not  vest  in  the  landlord.  There  appears 
to  be  no  reported  decision  on  the  subject  of  electric  fittings, 
and  questions  relating  to  them  must  be  answered  by  having 
recourse  to  first  principles. 
It  is  now  proposed  to  deal  with  conci-ete' cases. 
(«)  A  tenant  wires  a  house  which  he  holds  under  a  lease 
for  years.  Do  the  wires  vest  in  the  landlord  at  the  end  of 
the  term? 

It  is  clear  that  in  this  c^ase  the  wires  and  the  casing  of  the 
wires  vest  in  the  landlord,  and  cannot  be  removed  by  the 
tenant  unless  pursuant  t<^  special  jxiwers  conferred  upon  hiiu 
by  his  lease.  A  tenant  would  be  liable  if  he  attempted  to 
remove  the  wires. 

(b)  A  landlord  wires  a  new  house,  and  the  tenant  puts  in 
switches,  distribution  boards,  and  lamp  brackets.  Can  he 
remove  them  at  the  end  of  his  tenancy? 

With  regard  to  switches  and  distribution  boards,  these 
apijear  U>  fall  within  the  category  of  articles  which  are  of  a 
permanent  character,  and  would  have  to  be  used  in  practi- 
cally the  same  form  in  relation  to  any  installation.  At  any 
rate,  one  would  be  sorry  to  advise  a  tenant  to  remove  theiii 
only  to  leave  blank  spaces  on  the  walls  to  which  they  were 
affixetl. 

With  regard  to  lamp  brackets,  the.se  apjiear  to  fall  within 
a  different  category.  They  are  often  fanciful  in  design  and 
very  exjiensive.  Tliey  can  be  removed  without  doing  <lainage. 
often  by  the  mere  turn  of  a  screw.  In  these  circumstances, 
it  api>ears  to  be  clear  that  they  are  tenant's  property  which 
he  can  remove  at  will. 

{/■)  A  tenant  puts  in  a  transformer  at  his  own  crist  and 
expense.    Does  the  transformer  vest  in  the  landlord? 

With  regard  to  a  ti'ansformer,  this  appears  to  be  a.  separate 
instrument  which  would  clearly  be  easily  detacheil,  and  must 
be  treated  as  a  tenant's  fixture  which  he  can  remove. 

((/|  A  tenant  puts  in  ceiling  roses,  made  of  metal  or  porce- 
lain, and  wall  plugs.  Do  any  of  theiu  belong  to  the  landlord? 
Ceiling  roses  appe.ir  to  be  ver>'  much  on  the  bonier  line, 
but  it  would  .seem  that,  inasmuch  as  they  are  generally  orna- 
mental objects,  they  should  be  treatetl  as  tenant's  fixtures. 
It  is  probable  that,  in  ca.se  of  a  dispute,  a  ivasonable  land- 
lord would  agree  to  treat  an  ornamental  rase  as  the  property 
of  his  tenant  and  the  ordinary  white  roses  as  landloixl's  fix- 
tures. As  to  a  wall  so<'ket,  i.e.,  the  part  into  which  the  plug 
is  fittl-d.  it  is  conceived  that  this  would  be  a  tenant's  fixture, 
as  it  might  easily  be  removed  and  replaced  by  a  permanent 
connection  to  a  wall  or  bracket  lamp. 

((■)  Assuming  a  tenant  installs  ehvtric  light  throughout  a 
liouse,  can  any  action  be  bnuight  again.st  him  by  his  landlord 
if.  <ui  finding  that  the  landlord  refuses  to  V)ay  anything  to- 
wards it.  he  deliberately  cuts  or  damages  the  wires  witlmut 
defacing  the  detxirations? 

It  is  clear  that  if  a  tenant  d<Tes  any  damage,  whether  by 
nnmving  landlord's  fixtures  or  improiH'rly  removing  his  own, 
he  can  be  held  liable  to  make  it  good. 

The  ordinary  covenant  to  re|iair  and  leave  in  repair  would 
clearly  impose  such  a  liability  ui>on  him. 

With  regard  to  damage  done  by  fire,  the  question  as  to 
who  is  liidile  deivnds  upon  th(>  ownei-ship  of  the  fittings.  .'\s 
a  rule,  leasehold  premises  are  insured  against  fire  in  the  name 
of  the  landlord,  the  tenant  payinq  the  premium  under  c<ivo- 
n.'int  to  that  cficrt  inserte<l  in  the  lease.  In  thoao  circiim- 
stiinces.  in  so  far  as  the  electric  fittings  were  or  had  become 
annexed  to  the  freehold,  they  would  he  eoveri>d  by  the  land- 
lnrd'.s  ixdicy.  ,\s  to  fittings  which  are  obviously  the  t<'nant's, 
they  Wtiuld  bo  covciihI  by  the  iHilicy  which  a  prudent  tenan* 
takes  out  for  the  s«^pariite  pttitectiou  of  his  own  furniture  an  ^ 
elfects. 

Wiir  ri.sk  insurance  is  n  niatter  whiih  the  (eiinnt  shoul  1 
take  into  sjxvial  conHideration,  becauw  it  is  not  coverol  by 
an  ordinary  fire  (vdicy.  If  an  ineendiHr>'  bomb,  thrown  from 
u  Zeppelin,  Cfluses  a  fire  t<>  l>reak  out,  th<'  leniml  must  (if 
his  is  nn  ordinary  repniiing  lease)  ieinstnf<'  lh<'  entire  liuilding. 
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CORRHSPONDENCE. 

Letters  received  by  us  after  5  P.M.  ON  TUESDAY  cannut  appear  until 
the  following  iveek.  Cttrrespintdenis  s/iould  forward  their  communi- 
cations at  the  earliest  possible  moment.  A'o  letter  can  be  published 
unless  we  hare  the  writer's  name  and  address  m  our  possession. 


The  Institution  and  Alien  Enemy  Members. 

Tliis  siil)j(Ht  lia.s  heon  <lis(ussod  for  ecvcidl  wwks  in  ymir 
"C-tiiTospontloiH-e"  <u)liiiiiiis— uiilortiinatcly  aiKiiiyiiHMisly — aurl 
the  C'oiiiu-il  <i[  tlu>  Institution  now  iiifoiMis  the  nieiiibois  that 
it  is  lu'lple.-is  in  the  matter,  hocaiist^  it  is  adviscil  that  it  has 
no  power  except  under  Artiele  11.  Is  tlie  Council  unaware 
of  the  exisWnee  of  .Article  MO  (l!)l-.i  ed.),  which  is  drafti'<t 
witli  special  relerenc<'  to  altcrin;,'  or  adding'  to  the  Articles  of 
Association';'  Why,  then,  not  draft  ami  pass  ,i  suitable  new 
\rtii-le  for  the  piirpo.se  of  fll'cctin^;  what  appears  to  lie  the 
Lcneral  desire  of  the  uieinbei-s'.'  There  would  be  little  difficulty 
HI  ihaftiug  such   ail  Article. 

In  'ordinary  tiin<\s"  it  h:i,<!  always  been  my  pleasure  to 
pavssively  siipixirt  any  proposal  put  forward  by  tho  Council, 
but  thesti  are  not  "oidinary  times,"  and  those  members  who 
aio  not  iiulilferent  to  patriotism  nuist  take  active  steps  to 
secure  a  new  Aiti<le  to  deal  with  the  new-  conditions  now 
prevailing.  If  theiv  Ix'  lumour,  if  there  be  benetits,  if  there 
lie  privileges  in  belonging  to  the  Institution,  founded  41 
years  ago,  as  the  Council  lias  told  us  it  is  helpless,  it  is  for 
the  members  to  say  whether  the  enemy  aliens  are  to  enjoy 
those  honours,  etc.  1,  for  one,  arn  pi'epared  to  eay  most 
eiiipbatiadly  no,  they  shall  not,  because  1  tirndy  -believe  that 
the  c.iedit  of  the  Institution  in  years  to  c<iuie  must  be  en- 
hanced bV  expunging  at  the  present  time  any  representatives 
of  a  nation  which  has  sunk  beneath  the  a)gnisance  of  civilisa- 
tion, and  that  .511  yeai-s  hence  the  members  who  tlien  iorin 
the  Institution  will  feel  proud  of  the  attitude  adopted  in 
]91()  if  we  now  decline  to  admit  any  as.sociation  with  enemy 
aliens.  Such  scraps  of  paper  as  Article  41  may  well  be 
superseded. 

Chas.  A.  Baker. 

Victoria  Embankiucnt    W.C. 

December  28/ /i,  191.5. 

[We  reprinted  the  Council's  statement  and  Artiele  41  in 
our  last  i.ssue.  We  may  jxiint  out  (1)  that  the  Council  never 
.-^aid  it  was  helpless,  (■l)  that  Article  41  contains  adequate 
powers  for  the  inirixise  aimed  at  by  our  corrftsiiondent,  if 
the  Council  chno.';es  to  exercise  them,  and  (:!)  that  the  reason 
why  the  Council  did  not  .say  so  is  a  matter  for  coiijcctiiiv'.- 
F.Lis.  Ki.ia'.  ];k\'.] 


WAR     ITEMS. 


The  Waste  of  Brains. — The  Conference  of  Headmasters 
was  held  at  tin-  Hoard  of  Education  last  week,  ami  among 
the  resolutions  adoptecf,  says  the  "Times,"  was  one  which 
called  attention  to  the  unwisdom  of  emploving  youne; 
stu<lents  of  mathematical- and  scientific  ability  as  subalterns 
in  Line  battalions.  It  was  pointed  out  that  the  place  for 
the  man  of  action  was  at  the  front;  that  for  the  young  man 
who  had  a  special  gift  for  science,  mathe'inatics,  or  mechanics 
was  in  the  laboratory.  This  was  eminently  a  war  of  science, 
and  the  mathematical  and  scientific  ability  of  the  country 
should  be  husbanded  jealously.  It  might  Ix;  said  that  with 
the  end  of  the  war  tJi©  nee<l  for  such  men  would  be  less 
I>ressing,  but  the  f.ict  was  that  the  present  warfare  in  the 
field  would  lie  child's  play  to  the  grim  commercial  struggle 
which  the  Germans,  with  a  Iar-sighte<.l  concentration  of  pur- 
liosi'  compelling  our  admiration,  werc>  already  organising. 
The  resolution  was  carried  Hnanimously. 

Callenders  at  the  Front. — We  have  receive<j  a  copy  of  the 
Deceniber  issue  of  "  ( 'alli  ruler's  .StalT  .Service  (lazette."  It 
contains  a  very  lengthy  Roll  of  Honour  of  meri  from  llie 
Loudon  office,  the  Belvedere  W'lvrks,  the  .Vnchor  Works,  and 
outside  employes  of  C^allender's  Cable,  etc.,  Co.,  w-ho  are 
with  the  Forces.  Extracts  are  given  from  a  large  number 
of  letters  that  have  been  received  from  them.  Inset  is  a  life- 
like portrait  of  "  Mr.  Tom  (our  managing  director),"  and 
one  of  2nd  Lieut.  T.  O.  Callender,  R.M.L.L 

Exports  to  Switzerland. — The  "  London  Gazette  "  for 
December  24th  contains  a  lengthy  list  of  articles  that  mav 
not  be  exported  to  Switzerland  unless  consigned  to  the 
Societe  Suisse  de  Surveillance  Economiquc.  The  list  in- 
cludes electric  accumulators  and  accumulator  plates,  elec- 
trical fire-lighters,  electrical,  carbons,  electrical  -insulated 
wires  and  cables,  elettrodes,  piles  and  component  parts,  elec- 
trical machinery,  dynamos  and  motors,  inagnetos,  mica 
(rough  and  worked),  materials  for  telegraphs,  etc. 

War= Workers'  Theatre. — The  X'ick.rs  Company  have  built 
a  modern  and  most  attractive  Picture  and  Variety  Theatre 
(of  which  wt*  have  r<ceiyed  some  illustrations  in  colour)  in 
the  neighbourhocxl  of  one  of  their  very  large  works,  with 
the  object  of  providing  relaxation  and  recreation  for  their 
war-worktrs. 


.\ftcr  the  War  Trade. — In  the  House  of  Commons  last 
w.-.-k  Mr.  Runciman,  I'nsideiit  of  the  Board  of  Trade,  made 
a  long  ami  interesting  st.ilenient  respecting  the  after  the  war 
trade  invest igaUon  work  that  had  been  occupying  the  atten- 
tion of  the  Bo.ml  in  conjunction  with  outsiile  industrial  <'X- 
perts  for  .some  time  past.  Cnfortunalely  pressure  upon  our 
space  compels  us  to  hold  over  fuller  reference  to  the  matter 
until  next  week.  'I'hi'  Board  has  been  <loing  a  vast  amount 
of  work  which  it  is  (K)litic  to  jx'rform  in  -secret,  but  the  state- 
ment that  Germany  is  a  conunercially  Ix'alen  nation,  while 
it  is  ixifeclly  correct  in  regard  to  the  effects  of  the  blo^-kade 
by  our  FliMt  during  war-time,  will  not  Ix;  true  when  tho 
blockade  lx>  raised  unless  all  the  information  coUecteil  enables 
us  to  adopt  a  strong  iiation.d  and  allietl  trad<'  policy.  Muc'n 
is  exiX'Cted  from  the  conferences  th.it  .■ire  to  take  place  he- 
tween  our.s<dves,  the  Colonies,  and  (he  ;\lli<  s.  The  Allied 
Trade  Confeivna)  in  Paris  was  to  have  taken  place  in 
January,  but  wo  read  in  the  "  Times  "  of  Wednesday  tfiat 
it  will  be  iK'ld  in  March,  that  it  will  Ix;  attended  by  tho  High 
Commissioners  of  the  Dominions,  and  that  among  the  sub- 
jects to  Ix;  tli,scussi<l  will  Ix;  the  commercial  relations  with 
the  belligerents  during  the  wai-,  prot<>ctioii  against  German 
comiiK'rcial  inv.'ision  after  tho  w.ir,  the  establishment  of  an 
International  Patent  ()flic<-,  and  an  allied  preferential  tariff 
applicable  to  the  Colonies. 

Tasmania  and  Enemy  Contracts. — The  .Mtorney-General 
(Mr.  Karle)  of  T.ism.inia  has  inlrtiduced  a  Bill  to  provide 
for  the  cancellation  of  <nemy  contracts.  It  provides  for  the 
annulniint  of  all  contracts  io  which  an  enemy  subject  is  a 
party  or  in  which  he  has  a  material  interest,  or  which  are 
likely  to  Ix;  for  the  benefit  of  enemy  subjects  or  of  enemy 
trade.  Power  is  also  gi\'en  to  terminate  contracts  suspended 
by  the  w;ir. — "Tenders." 


LEGAL 


OsR.\M  Lamp  Works,  Ltd.,  r.  Pope's  Er.,ECTEic  Lamp  Co.,  Ltd. — 
Judgment. 

(  Concluded  from  page  S07.) 
It  was  said  for  the  applicants  that  the  differences  were  differences 
in  degree  only  ;  that  was  not  his  view  of  them.  In  his  opinion 
they  passed  the  border  line  which  separated  a  difference  in  degree 
from  a  difference  in  kind,  and  the  defendants'  process,  as  a  whole, 
was,  in  his  opinion,  substantially  different  from  the  one  desoribed 
in  the  plaintiffs'  spjcification.  If  the  test  to  be  applied  was  the 
commercial  value  of  the  result  there  could  be  no  question  on  this 
point,  as  the  one  process  enabled  the  filaments  to  be  made  in  bulk, 
whereas  the  other  required  each  individual  fjlamen*;  to  be 
separately  handled  before  the  electric  current  cnald  be  passed 
throngh  it.  The  applicants,  however,  contended  that  though  the 
defendants'  process  miyht  to  the  eye  appear  different,  and  might 
contain  various  improvements,  yet  the  defendants  had  taken  the 
substance  of  their  iaventiin,  and  applied  it  to  the  manufacture  of 
their  filaments.  The  way  in  which  the  case  was  put  was  this  : — 
It  was  said  that  the  real  principle  or  substance  of  the  invention 
was  the  application  of  the  known  reaction  between  steam  and 
carbon  to  get  rid  of  any  carbon  in  the  filament  while  leaving  the 
tungsten  metal  unaffected.  It  was  said  that  the  nse  by  the 
defendants  of  tungsten  oxide  in  their  mixture  rendered  it 
impossible  for  them  to  carry  out  their  process  without  making  nse 
of  the  steam-carbon  reaction,  because  when  the  filaments  reached 
the  required  degree  of  heat  steam  was  produced,  either  from  the 
small  quantity  of  water  contained  in  the  material  of  the  filament 
or  from  the  oxygen  in  the  tungsten  oxide  combining  with  the 
hydrogen  introduced  into  the  furnace,  and  this  steam  reacted 
with  the  carbon  in  the  filament  and  dispersed  it.  A  number  of 
experiments  were  given  in  evidence  with  the  view  of  proving  this, 
and  the  two  main  points  endeavoured  to  be  established  were  : — 
(1)  That  the  reaction  between  oxygen  and  carbon,  which  the 
defendants  claimed  to  be  the  agent  by  which  they  expelled  the 
carbon  from  the  filament,  did  not  take  place  below  a  temperature 
variously  given  at  l,00il  to  1,030°  C.  :  (2)  that  much  below  that 
temperature  the  carbon  was  found  in  the  defendants'  process  to  be 
in  course  of  bein^  expelled,  or,  in  other  words,  that  before  a 
temperature  was  reached  at  which  the  oxygen-carbon  reaction 
could  take  place,  the  filaments  had  passed  through  a  temperature 
at  which  the  steam- carbon  reaction  must  have  taken  place. 

In  his  opinion  it  was  not  enough  for  the  plaintiffs,  in  the 
peculiar  circumstances  of  this  case,  to  say  this.  It  was  not 
disputed  that  the  oxygen-carbon  reaction  would,  at  the  appro- 
priate temperature,  disperse  any  carbon  in  the  filaments,  and 
the  question,  therefore,  must  be  not  only  whether  the  filaments 
had  pissed  through  the  range  of  temperature  appropriate 
to  produce  the  steam-carbon  reaction,  but  whether  that  reac- 
tion had  to  any  appreciable  extent  dispersed  any  of  the  carbon 
in  thfe  filaments.  To  do  so  to  a  merely  negligible  extent  could 
not,  in  his  opinion,  constitute  an  infringement  of  the  plain- 
tiffs' patent.  On  this  question  the  time  during  which  the  filaments 
were  in  course  of  passing  through  the  material  range  of  tempera- 
ture appeared  to  him  to  be  important,  but  he  could  find  no  evidence 
directed  to  that  point. 

The  material  fbcts  on  this  question  appeared  to  him  to  be  a.s 
follows:  The  defendants'  mixture,  or  paste,  after  calendering, 
contained  about  12  per  cent,  of  carbonaceous  material.  This  was. 
redaoad  by  the  first  evening  process  to  2  per  cent.,  and  it  was 
in  thi^  oondition  that  the  filaments  were  introduced  into  the  first 
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furnace  in  which  the  infringement  was  allepred  to  take  place. 
When  first  taken  out  of  the  furnace  the  filaments  contained  0  2  per 
cent,  of  carbon.  The  difference  between  these  two  quantities  had, 
therefore,  been  dispersed  during  the  30  minutes,  or  thereabouts, 
during  which  the  filaments  had  been  in  the  furnace.  By  what 
agency  had  this  been  done  /  The  first  material  point  to  establish 
in  this  connection  appeared  to  him  to  be  the  temperature  at 
which  the  steam-carbon  reaction  commenied  to  operate,  becauee 
nothing  which  occurred  in  the  furnace  below  this  temperature 
could  amount  to  a  taking  of  the  plaintiffs'  invention. 

On  this  point  he  found  a  great  want  of  certainty  in  the 
evidence.  At  first  the  temperature  was  stated  to  be  600°  C.  ; 
then  it  rose  to  700°  C,  and  later  still  to  800°.  In  order  to 
ascertain  what  was  going  on  in  the  furnace,  the  plaintififs 
made  an  experiment,  in  which  they  interrupted  the  process  at 
500°  C.  Why  this  interruption  took  place  at  this  stage  was 
not  explained,  except  that  it  was  a  sort  of  half-way  house.  It 
was  ascertained  that  at  that  stage  of  the  process  the  filaments  con- 
tained 06  per  cent,  of  carbon,  that  was  to  say,  that  the  difference 
between  2  per  cent,  and  Oil  per  cent,  had  by  that  time  been  dispersed 
by  some  agency  which  could  not  be  any  infringement  of  the  plain- 
tiffs' patent.  What  occurred  in  the  turnace  during  the  time  that 
the  filaments  wpre  travelling  from  the  point  at  which  the  tem- 
perature was  500°  C,  to  the  point,  ba  it  700°,  or  750",  or  S00°  at  which 
the  steam-carbon  reaction  commenced,  there  was  no  evidence  to 
show,  and  it  was  quite  consistent  with  the  evidence  that  the  carbon 
had  been  reduced  from  06  to  02  before  the  filament  reached  that 
point.  No  evidence  was  given  as  to  the  time  occupied  by  the 
filaments  in  passing  through  the  material  range  of  temperature. 
In  his  opinion,  so  far  as  the  plaintiffs'  evidence  on  this  point  was 
concerned,  it  fell  short  of  proof,  and,  so  far  as  this  experiment,  and 
others  intended  to  suppDrt  it,  were  concerned,  they  had  failed  to 
satisfy  him  that  any  carbon  in  the  defendants'  filaments  was  to 
any  appreciable  extent  dispersed  by  the  steam-carbon  reaction. 

What  he  had  just  said  with  regard  to  the  first  furnacing  in  the 
defendants'  process  applied  with  equal  or  greater  force  to  the 
second  furnacing,  where  the  filaments  were  passed  rapidly  up  into 
a  temperature  of  over  1,000°.  Dr.  Passmore  apparently  did  not 
regard  the  plaintiffs'  case  as  very  hopeful  on  this  point,  as 
he  said,  when  dealing  with  it,  that  the  steam  and  hydrogen 
acting  in  the  filaments  might  have  removed  all  the  carbon  before 
the  other  (that  is,  the  oxygen-carbon  reaction)  had  a  chance  of 
taking  place. 

The  conclusion  at  which  he  had  arrived  as  to  the  first  furnacing 
applied  also  to  the  vacuum  process,  where  the  alleged  infringe- 
ment was  said  to  take  place  by  the  accidental  presence  of  water 
vapour,  which  the  defendants  cjuld  not  prevent,  and  which  was 
said  to  be  the  agent  which  released  the  necessary  hydrogen  to 
form  the  steam  and  hydrogen  atmosphere  which  constituted  the 
alleged  infringement. 

He  passed  now  to  consider  the  other  point  mainly  relied  upon 
by  the  plaintiffs,  namely,  that  the  oxys.'-en-carbon  reaction  could 
not  take  place  at  a  temperature  below  1,000°  C.  It  was  con- 
fidently asserted  in  argument  that  this  was  so,  and  the  various 
experiments  given  in  evidence  were  gone  through  in  detail  in 
support  of  the  statement,  as  well  as  the  evidence  given  by  the 
plaintiffs'  expert  witnesses.  These  txperimeuts  were  elaborately 
criticised  by  Mr.  Terrell,  who  referred  also  to  the  opinion  of  the 
defendants'  expert  witnesses  on  the  point. 

He  had  carefully  considered  the  evidence  and  arguments  of 
counsel,  and,  as  a  result,  he  was  not  convinced  that  in  the  defendants' 
process,  as  carried  out,  the  oxygen-carbon  reaction  did  not  com- 
mence at  a  temperature  lower  than  950°  C. 

The  general  conclusion,  therefore,  at  which  he  had  arrived  was 
that  the  plaintiffs  had  failed  to  establish  their  case  from  which- 
ever point  of  view  it  was  to  be  regarded,  and  the  appeal,  therefore, 
failed,  and  must  be  dismissed,  with  costs. 

Loud  Ji  stick  WAURiNirrON  also  delivered  a  judgment  dis- 
missing the  appeal,  in  the  course  of  which  he  said  there  were  in 
the  defendants'  process  two  chemical  factors  tending  to  produce 
the  desired  result.  The  evidence  was  insutlicient  to  determine  the 
precise  part  played  by  each,  and  he  thought  the  Court  was  justified 
in  holding,  under  those  circumstances,  that  the  plaintiffs  had  not 
proved  that  the  carbon  was  removed  substantially  as  described  in 
the  specification.  IJut  if  he  was  wrong  about  that,  he  should  still 
be  of  opinion  that  the  defendants'  process,  taken  as  a  whole,  did 
not  infringe  the  substance  of  the  plaintiffs'  invention,  as  described 
in  the  specifi.-ation.  It  started  from  a  dill'erent  standpoint.  The 
Beveral  steps  in  it  were  different  in  niture,  and  had  different  aims 
and  results,  and  these  variations  were  not  merely  colourable  altera- 
tions. The  result  was  that,  in  his  opinion,  the  appeal  Ought 
to  be  dismissed. 

LoitD  .lu.sTicK  IJankk.s  Said  the  Master  of  tho  li  ills  (who  was 
absent  from  indisposition)  desired  him  to  say  that  ho  concurred  in 
the  judgment  delivered  by  Lord  .lusticc  Warrington  and  himself. 

Mil.  Wai.tkii  :  My  Lord,  this  is  a  very  imimrtant  matter.  The 
taxation  of  the  costs  in  the  Court  below  was  allowed  to  stand  over 
until  after  the  hearing  in  the  Court  below.  I  do  not  know  whether 
my  friend  would  agree  to  the  taxation  standing  over  until  aft*  r 
the  final  hearing  .' 

Mb.  Ti; II 11  K.I, I,  said  he  could  not  agree  to  anything. 

Mil.  WaL'IKK  :  Vour  Lordship,  I  Buppose  would  not  grant 
s  stay  / 

t.0Hn  Ji  MTicK  Bankk.m  :  No. 


r.llAliloiil)  CniiNIV  Cnifiir  Ca.'<I',. 
Ti.  noliKHiH  I'.iio.'*.  and  Ilolloway,  Ltd.,  electrical  pngincord, 
Hradford,  were  the  claimants  In  an  action  heard  at  the  Ilradford 
nnty  Court  last  week   before  hi»   Iloijoiir  .lulfte  Orsham,  K.C, 


against  Messrs.  Brown,  Vickers  &  Co.,  manufacturers,  of  Bradford, 
for  £72  for  work  done.  The  defendants  had  paid  £45  into  Court. 
Mr.  Newell,  for  claimants,  said  that  his  clients  had  accepted  a 
contract  from  the  defendant  company  to  perform  certain  work  at 
their  premises  for  £25,  and,  afterwards,  certain  "extras  "  had  been 
added.  Mr.  Watson,  for  defendants,  said  that  all  it  was  necessary 
to  decide  was  what  sum  was  due  from  the  defendants  to  the 
plaintiffs  for  the  work  which  had  been  performed,  and  whether  or 
not  the  sum  of  £72  was  excessive. 

After  argument,  arbitration  was  suggested,  and  ultimately  it  was 
agreed  by  both  sides  to  refer  the  matters  in  dispute  to  Mr. 
Felshaw,  of  Harrogate. 


Albion  Electrical  Co.,  Ltd.,  r,  L  K.W.  Syndicate,  Ltd. 
At  the  Lambeth  County  Court  on  December  21st.  before  Judge 
Parry,  the  Albion  Electrical  Co.,  Ltd.,  of  67,  New  Oxford  Street, 
W.C,  brought  an  action  against  the  L.K.W.  Syndicate,  Ltd.,  of 
31,  Great  St.  Helen's,  E.C.,  to  recover  £os  19s.  8d.,  balance  of 
account  for  overhauling  the  electrical  installation  at  the  Brixton 
Hall,  now  known  as  the  Khaki  Hall,  Brixton,  and  so  altering 
it  as  to  comply  with  the  requirements  of  the  London  County 
Council. 

Mk.  H.  G.  Simmons,  for  plaintiffs,  said  that  on  July  26th  Mr. 
Charles  Lille,  manager  for  the  plaintiffs,  was  approached  by  a 
Mr.  James  P.  Naylor,  an  electrical  engineer,  to  carry  out  certain 
electrical  alterations  to  the  fittings  at  the  hall,  then  known  as 
the  Brixton  Hall.  He  saw  a  Mr.  Thomas  Harold  Crosby,  who  was 
the  secretary  of  the  L.K.W.  Syndicate,  and,  as  time  was  short,  no 
estimate  was  prepared,  Mr.  Lille  agreeing  to  carry  out  the  work 
on  the  basis  of  being  allowed  20  per  cent,  on  the  cost  of  material, 
•'■0  per  cent,  on  the  cost  of  labour,  and  engineers'  fees.  The  work 
was  a  push  job,  but  was  completed,  the  hall  being  opened  on 
July  27th.  He  had  great  difficulty  in  obtaining  payment,  but 
eventually  received  a  cheque  for  £5,  signed  by  Crosby  as  secretary 
and  manager  of  the  L.K.\V.  Syndicate.  He  still  pressed  for  pay- 
ment, until  he  received  a  letter  from  Crosby  on  October  1st, 
stating  that  he  was  not  to  hold  the  syndicate  liable  for  the 
account,  but  was  to  look  for  payment  to  a  Mr.  Horace  Scott 
Laycock,  who  was  the  promoter  of  the  syndicate,  and  was  then  a 
director  of  the  newly-formed  L.K.W.  Syndicate. 

Me.  Charles  Lille,  the  manager  of  the  plaintiff  company, 
bore  out  this  statement,  lie  said  that  throughout  the  whole  of 
the  transactions  in  dealing  with  Mr.  Crosby,  he  was  under  the 
impression  that  the  L.K.W,  Syndicate  were  liable  for  the  account, 
and  it  was  not  until  October  Ist  that  he  received  any  intimation 
that  they  were  not  liable,  and  that  he  had  to  look  to  Mr.  Laycock 
for  payment. 

Mb.  Thomas  H.  Crosby,  for  the  defence,  said  he  was  the  present 
secretary  and  manager  of  the  L.K.W.  Syndicate.  From  February 
25th  to  July  28th  he  was  acting  as  m»nager  to  Mr.  Horace  .•<. 
Laycock,  at  the  same  hall — the  Brixton  Hall,  novr  the  Khaki  Hall. 
He  ceased  to  be  Jlr.  Laycock's  manager  on  July  28th,  when  the 
syndicate  came  into  existence,  and  the  liabilities  were  taken  over 
by  the  syndicate,  his  salary  being  paid  until  the  end  of  July  by  Mr. 
Laycock,  when  witness  became  secretary  and  manager  to  the 
syndicate.  The  syndicate  was  registered  on  May  27th.  During 
the  time  he  was  Mr.  Laycock's  manager  the  latter  obtained  a  leace 
of  the  Brixton  Hall  as  a  cinematograph  theatre.  The  electrical 
arrangements  were  made  by  Mr.  Naylor*  and,  as  he  was  unable  to 
carry  out  the  work,  he  introduced  him  to  Mr.  Lille,  who  was  to 
undertake  the  installation,  under  the  superintendence  ot  Mr.  Naylor. 
Anything  Mr.  Naylor  passed  would  be  satisfactory  to  witness.  No 
figures  were  mentioned,  but  it  was  agreed  the  plaintiffs  should 
have  a  reasonable  profit  on  work  and  material,  which  should  be 
sanctioned  by  Mr.  Naylor. 

Jldoe  Paruy  ;  Were  you  asked  by  anybody  who  was  to  be 
responsible  for  payment .' 

Witness  :  Not  directly.  Mr.  Naylor  said  I  was  all  right,  as  he 
had  known  me  for  many  years.  Certainly  the  L.K.W.  Syndicate 
was  not  mentioned  aj  the  responsible  party  to  look  to  for 
payment. 

In  answer  to  the  JrncE  with  reference  to  a  cheque  for  £5  paid 
to  plaintiffs  on  account,  signed  by  him  as  secretary  and  manager  of 
the  L.K.W.  Syndicate,  he  said  that  at  the  time  ho  was  drawing  a 
number  of  cheques,  and  this  was  given  to  plaintiffs,  as  Mr.  Laycock 
did  not  have  his  cheque-book  on  him  at  the  time. 

JrixjK  Paukv  said  he  had  the  greatest  sympathy  with  witneBf, 
as  he  had  great  dilliculty  at  the  time  in  finding  out  who  was  hie 
employer,  whether  Mr.  Laycock  or  thr  syndicate. 

Mil.  lIoiiAci:  S.  Laycock  said  he  was  a  director  of  the  Montreal- 
London  Devclopnifnt  .\gency,  Ltd.,  and  several  other  companies,  as 
well  as  of  the  L.K.W.  Syndicate.  Ho  obtained  a  lease  of  the 
r.rixton  Hall  in  I'ebruary,  when  he  gave  Crosby  certain  instructions 
regarding  the  electrical  fittings.  The  syndicate  was  formed  on 
May  l!7th,  and  took  over  the  hall  on  July  2'.Hh.  lie  was  personally 
responsible  for  payment  for  the  work  done  and  now  claimed  for. 
He  thought  the  charges  were  high,  and  had  been  willing  to  conie 
to  terms,  but  plaintiffs  refused  to  do  so,  demanding  the  full  terms 
claimed. 

In  answer  to  questions,  W  UN  ess  statoii  he  had  no  legitimate 
business,  such  as  a  bootmaker  or  butcher,  simply  being  a  director 
in  certain  companies.  Ilo  wan  made  a  bankrupt  in  1'.I05,  in  1!H1 
applying  for  liis  discharge,  which  was  suspended  for  n  .voar.  Ila 
had  also  one  or  two  County  Court  judgments  against  him.  Witncrs 
»dded  that  there  was  an  agreement  between  him  and  Mr.  Kemp 
that  he  should  bo  responsible  for  all  accounts  incurred  before  the 
nyndicate  wai  formed. 

Mil.  Jami:s  I'.  Navi.oh,  an  cicotrio&l  onginecr.  of  West  Dulwioh,  • 
said  it  was  agreed  that  ho  should  suporintend  the  inntallation,  and 
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that  plaintiffs'  account  should  be  submitted  to  him.  lie  tbouerht 
20  per  oen^.  on  material  and  M  per  cent,  on  labour  for  the 
"push  jab"  were  reasonable,  but  the  acco"Unt  submitted  to  him 
was  insufficient  to  show  what  had  been  done. 

.lrDi:E  Pauuv  said  he  had  heard  a  few  unpleasant  cases  of  this 
kind,  but  he  thought  this  was  the  limit.  Nobody  knew  what  or 
who  the  L  K.W.  Syndicate  was,  but  they  had  the  material  and  the 
labour  and  must  pay  for  them.  He  held  that  the  defendants 
were  liable  for  the  account,  and  referred  to  the  Resristrar 
the  question  of  the  amount,  fi.xin?  20  per  cent,  on  material  and 
50  per  cent,  on  labour  as  the  basis  for  taking  an  account  of  what 
was  due. 


BUSINESS   NOTES. 


British  IiHiiLStries  Fair. — The  Board   of  Trade  have 

now  completed  the  arrangements  for  the  holdine  of  a  British 
Industries  Fair  at  the  beginainsr  of  next  year,  on  lines  similar  to 
those  which  characterised  the  Fair  organised  by  them  at  the  Royal 
Agricultural  Hall,  London,  in  May  of  this  year.  The  Fair,  which 
will  be  opened  on  Monday,  February  21st,  and  remain  open  until 
Friday,  March  3rd,  ItUfi,  will  be  held  in  the  buildings  of  the 
Victoria  and  Albert  Museum,  South  Kensington,  London,  S.W. 
Only  British  manufacturers  engaged  in  the  following  trades,  viz., 
china  and  earthenware,  glass,  fancy  goods,  toys  and  giimes, 
stationery  and  printing,  will  be  permitted  to  exhibit.  As  before, 
admission  to  the  Fair  will  be  by  invitation  of  the  Board  of  Trade 
alone,  and  will  be  restricted  to  band  Jiile  buyers  for  the  trades 
concerned. 

Book  Xotices. — "  Proceedings  of  the  American  Insti- 
tute of  Electrical  Engineers."  Vol.  XXXIV,  No.  12.  December 
1915,     New  York  :  The  Institute.     Price  Si. 

"  The  Mrchtiiicil  World  Electrical  Pocket-Book  for  1916."  Man- 
chester :  Emmott  &  Co.,  Ltd.     Price  i!  1.  net. 

"  Aeroplanes  and  Airship?. "  By  W.  E.  Dommett.  Loudon  : 
Whittaker  k  Co.     Price  Is.  net. 

British  Standard  Specifications  for  'Wall  Plugs  and  Sockets  " 
(Raport  No.  73),  and  "  Charging  Plug  and  Sjcket  "(Report  No.  74'), 
of  the  Engineering  Standards  Committee.  London  :  The  Com- 
mittee. Price  59.  3d.  and  5?.  4d.,  post  frre,  respectively. — The 
Spec'tioition  for  Domestic  Wall  Plugs  and  Sockets  relates  to  the 
five-ampere  two-pin  type,  for  pressures  not  exceeding  250  volts. 
Iq  view  of  their  extended  use,  interchangeability  is  of  the  greatest 
importance,  and  the  Committee  has,  therefore,  given  this  aspect  of 
the  question  the  closest  attention.  In  consultation  with  the 
manufacturers,  the  dimensions  necessary  to  chtain  this  interchange- 
ability  have  been  agreed  upon,  the  actual  design  of  the  plug  being 
interfered  with  as  little  as  possible.  It  is  of  interest  to  note  that 
the  standard  plug  is  required  to  have  side  entry  for  the  flexible 
wire,  and  a  suitable  hand  shield,  as  recommended  by  Mr.  Ram,  in 
his  reports  to  the  Home  Office.  In  conjunction  with  the  Electric 
Vehicle  Committee  of  the  Incorporated  Municipal  Electrical 
Association,  the  Committee  has  standardised  the  essential  details 
necessary  to  secure  i,nterchangeability  between  any  charging  plug 
and  any  socket  of  the  design  selected  by  the  Electric  Vehicle 
Committee.  The  way  is  left  open  for  invention  and  progress, 
should  at  any  time  another  type  of  charging  plug  be  introduced. 

"Hdzell's  Annual,  1916." — London:  Hazall,  Watson  &  V)n?y, 
Ltd.     35.  i;d.  net. 

■'The  Journal  of  the  Manicipal  School  of  Technology,  Manchester.' 
Vol.  VII.     Manchester  :  The  Educ  ition  Committee. 

Dissolutions    and    Liquidations, — Cicov    MA(i.\KTo 

Co  ,  Ltd. — This  company  is  winding  up  voluntarily,  with  Mr.  W.  G. 
Newman,  116,  Cannon  Street,  E.C  ,  as  liquidator. 

Renew  Electuic  L.\>Tr  Co..  Ltd. — Creditors  must  send  parti- 
culars of  debts,  ,iv;o.,  to  Mr.  .T.  E.  Percival,  li,  Old  .Jewry,  EC,  the 
liqnidator,  by  .January  2Uh. 

Marsh,  Sox  iV:  Co.,  Ltd. — A  meeting  is  called  for  January  25th 
at  12.  Old  Square,  Lincoln  s  Inn,  W.C  ,  to  hear  an  account  of  the 
winding  up  fmm  the  liquidator,  Mr.  R.  W.  Brown. 

Sheffiklo  Er.KCTRiCAL  EsciiNEERiNi;  Co.,  Ltd. — This  cnmoany 
is  winding  up  voluntarily,  with  Mr.  H.  Ciwood,  (is,  Eyre  Street, 
Sheffield,  as  liquidator.  A  meeting  of  creditors  is  called  for 
January  Ith  at  Aehton-under-T;yne.  Creditors  must  send  the  usual 
particulars  to  the  liquidator  by  Januarv  15th. 

Fire. — A  fire  occurreil  at  the  premises  of  Messrs.  Claud 
Himilton,  Ltd.,  at  Aberbeen,  on  December  23r3. 

Bankruiitcy  Proceedinus.— Loris  Alfred  Thom.son, 

electrical  engineer  and  contractor,  formerly  trading  at  39,  Victoria 
Street,  S,W.,  under  the  style  of  "  Saville  i:  Walton." — A  sitting 
of  the  London  Bankruptcy  Court  was  held  last  week,  before 
Mr.  Registrar  Linklater,  for  this  public  examination.  The  state- 
ment of  affairs  disclosed  total  liabilities  £3,334  (unsecured  £2,922), 
and  net  assets  valued  at  £77,  after  deducting  £."i8  for  payment  of 
the  preferential  claims.  In  reply  to  .Mr.  Egerton  S.  firey.  Official 
Receiver,  the  debtor  stated  that  having  been  employed  for  ten  years 
by  Siemens  Bros,  k  Co  ,  Ltd..  he  in  May,  1911,  joined  a  Mr.  Neale 
in  partnership,  and  they  started  business  as  above,  at  Bream's 
Buildings,  Chancery  Lane,  W.C.,  removing  later  to  Victoria  Street, 
Westminster.  Witness  was  financed  by  his  father-in-law  to  the 
extent  of  £1,000,  and  Mr.  Neale  borrowed  £200  from  his  mother. 
There  was  no  deed  of  partnership,  but  each  of  them  drew  £5 
weekly  from  the  business,  which  consisted  mainly  in  the  installa- 
tion of   electric  light  and  power  in  works   and  private  houses. 


The  trading  was  successful,  and  in  i;il2  and  I'.iKl  branches  were 
opened  at  Cardiff  and  Cobham  respeitively.  Mr.  Neale  retired 
from  the  partnership  in  l'.U3,  and  witness  took  over  and  continued 
the  business.  He  paid  £100  to  Mr.  Neale's  mother  on  account  of 
the  sum  she  had  advanced  for  the  purpose  of  capital.  The  trading 
suhsequently  declined  ;  it  was  further  handicapped  by  trade 
strikes  in  January  and  August.  I'JII  ;  and  then  came  the  war, 
whereupon  he  rejuinol  the  Army.  A  manager  carried  on  the 
business  for  him  until  last  May  or  June,  when  witness  decided  to 
close  it  till  he  was  again  able  to  give  it  his  personal  supervision. 
He  attributed  his  failure  to  competition,  loss  of  contracts,  lack  of 
capital,  and  the  outbreak  of  hostilities.  The  examination  was 
concluded.     The  following  arc  the  principal  creditors  :  — 

I  NsiuuRKi).  Hld'aConiluit  Co £33 

A-morduotManulaoturingCo...    £34        Bt.  HeloQS  C»lle  C!o 20 

Baldur  Kiginecrinu  Co 21         Veritys,  Ltd 62 

British  Wcs-inghousc  Co.  . .     27S        WcRtern  F.lectrio  Co SS 

Burt,  Bolton  &  Haywooa,  Ltd...      20        Waltardaw  Co 86 

Brimsdown  Lamp  Co 13        Flittoii  EngineerlDg  Co 21 

Barlow  Bngiooeriog  Co SO        Jap  Engine  Works  ..        ..      13 

D.P.  Battery  Co 3') 

Drake  &  Qotham,  Ltd 42  Pabtlv  Secured. 

Electrical  Co.  ■■         ••      84        pishenden,  Capt £1.770 

Electrical  Apparatus  Co.  . .      18  (Security  valued  at  £.354.) 

Forward  electrical  Co 14  ■' 

Hann  single  15  Prsfeeentiai.. 

Bun  Electrical  Co 115 

Siemens  Bros.  Dynamo  Works..     10.5        Rent     ..       ~ £31 

Siemens  Bros.  &  Co 96        Rates,  ic 36 

Herbert  Paoe  (Smeeton  &  Page),  electrical  engineer 
63,  Queen  Victoria  Street,  London,  E.C. — First  and  final  dividend 
of  6H-  in  the  £,  payable  after  January  5th  at  Carey  Street,  W.C. 

J.  W.  &  T.  W.  Tattersall,  electrical  engineers,  Kimberley 
Road,  Willesden  Lane,  N.W.— First  dividend  of  r,d.  in  the  £, 
payable  at  Carey  Street,  W.C. 

Cataloftues      and      Calendars.— The     Ru.muken 

Magneto  Co.,  Ltd.,  Camp  Street  Works,  Deansgate,  Manchester. — 
84 -page  illustrated  and  priced  catalogue  of  magneto  parts  and 
accessories.     Copies  will  be  sent  to  readers  on  application. 

Messrs.  Willans  &  Robinson,  Ltd.,  Rugby.— 20  page  pamphlet 
containing  illustrated  descriptive  matter  relating  to  the  design 
and  construction  of  their  turbine-driven  centrifugal  pumps. 

The  British  Thomson-Hou.ston  Co.,  Ltd.,  of  Rugby,  have 
again  issued  a  large  hanging  calendar  roll  with  monthly  sheets 
for  1916.  As  before,  on  each  sheet  the  dates  for  the  current  month 
are  arranged  on  a  large  scale  prominently  placed,  the  preceding 
and  following  months  appearing  ia  smaller  type.  On  each  sheet 
there  is  a  photograph  of  the  exterior  of  the  Rugby  Woiks  and 
illustrations  of  B  T.H.  manufactures. 

Messrs.  I'"erranti,  Ltd  ,  Central  House,  Kingsway,  London, 
W.C— The  firm  has  now  campleted  the  catalogue  upon  the  pre- 
paration of  which  it  has  been  engaged  for  some  time.  It  is  a 
bulky  work  in  a  neat  expanding  file  cover,  and  has  a  substantial  and 
plainly  printed  finger  index  to  sections.  These  sections  are  devoted 
to  the  following  :— House  service  meters,  heating  and  cooking 
appliances,  static  transformer?,  instruments,  switchgear,  starters 
and  controllers,  panels  and  sundries.  Under  the  division  sheet  of 
each  section  there  is  an  index  and  discount  sheet.  Each  list 
number  is  made  up  on  a  system  which  is  explained  at  the  beginning 
of  the  book,  as  is  also  the  system  upon  which  the  cable  code- 
words are  compiled.  In  addition  to  descriptive  matter  relating  to 
the  manufactures  mentioned,  prices,  and  particulars  of  dimensions 
and  weights  are  tabulated.  Well-executed  illustrations  are  included 
in  every  section.  The  work  involved  in  the  preparation  of  the 
catalogue  must  have  been  enormous. 

The  Consolidated  Pneumatic  Tool  Co.,  Ltd.,  of  9,  New 
Bridge  Street,  Westminster,  S.W.,  have  prepared  a  wall  calendar 
with  monthly  sheets  for  1916.  Each  sheet  contains  a  picture  of 
a  grinder,  rivetter,  compressor,  drill  or  some  other  tool  of  which 
the  company  makes  a  speciality. 

The  Key  Enciineerinc  Co.,  Ltd.,  of  TraCford  Park,  are  circu- 
lating a  celluloid  vest-pocket  calendar  for  1916. 

Messbs  J.  E.  J>c  S.  Spknceb,  1«,  Djwgate  Hill,  Cannon  Street, 
Lindon,  E.C. — Circular  giving  net  prices  for  cutting-out  and 
screwing  w.i.  tubing  up  to  6  in.  diameter  at  their  L  mdon  warehouse, 
where  they  have  put  down  new  machinery. 

Trade  .4nnoun('emeut.  —  On  January  1st  Messes. 
Mitsubishi  Goshi  Kaisba  will  open  at  1 19,  Leadcnhall  Street, 
EC,  a  branch  oBBce  of  their  Tokyo  business.  In  addition  to  their 
operations  as  binkers  and  merchants,  they  are  producers  of 
Japanese  steam  coal,  electrolytic  copper.  Wolfram  and  tin  ores,  and 
other  metals;  steamship  owners;  proprietors  of  the  dockyards, 
shipbuilding,  and  engineering  works  at  Nagasaki  and  Kobe  ;  iron 
founders;  paper-makers;  owners  of  public  wharves  and  ware- 
houses and  real  estate  ;  refiners  and  exporters  of  Chinese  oils  and 
cereals,  &c.  They  have  branches  and  agencies  in  all  the  important 
cities  in  Japan,  and  in  Shanghai.  Hankow,  I'fking,  Uong-Kong, 
Singapore,  Manila,  Vladivostock,  and  Glasgow. 

Trices  .4dvanee. — The  1-]i.i:cti:ic  .t  (ii;xi;iiAi,  Wokks, 
Lid.,  of  Victoria  Street,  S.W.,  announce  a  further  increase  of  from 
20  to  25  per  cent,  in  catalogue  prices  for  switchgear  as  from 
January  Ist. 

i\ew    Manufaeturers'    Association.  —  The    British 

Manufacturers'  Association,  1915,  has  been  formed  with  offices  at 
Lincoln  House,  High  Holborn,  W.C,  with  Mr.  B.  G.  Cheesman  aa 
chairman.  It  is  to  be  formed  exclusively  of  British  manufacturers, 
and  is  to  be  run  on  purely  business  and  non-political  lines  in  the 
interest  of  Empire  manufacturers.  One  of  its  chief  aims  is  to 
secure  the  appointment  of  a  business  man  as  Minister  of  Commerce. 
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Ivvports  to  Switzerland. — The  import  into  and  transit 
thronerh  Switzerland  of  electrical  and  other  goods  have  been 
placed,  since  November  liith,  under  the  control  of  a  eooiety 
established  at  Berne  under  the  name  of  the  Soc:i't<''  Suisse  de 
Surveillance  Economique.  Permits  for  exportation  of  goods  to 
or  transmission  through  Switzerland  must  be  obtaine'l  from  this 
Society  without  which  no  shipments  or  transit  traffic  will  be 
allowed.  Previous  or  unsuccessful  applications  to  the  Inter- 
ministerial  Commission  must  now  be  renewed  with  the  above 
Society.  A  reference  to  the  matter  appears  in  our  "  War  Items" 
to-day. 


LIGHTING  AND  POWER  NOTES. 


Aberystwyth,  —  1'kice  Increase.  —  Owing  to  the 
advance  in  the  price  of  fuel  and  the  increase  in  wages,  the  ( 'hiswick 
Electricity  Supply  Corporation,  Ltd.,  announces  that  until  further 
notice  accounts  for  current  will  be  increased  by  10  per  cent.,  as 
from  the  date  for  reading  meters  for  the  December  quarter.  Meter 
rents  wiU  remain  as  heretofore. 

Australia. — The  AVest  Guildford  (W.A.)  IJoads  Board 
has  made  arrangements  to  purchase  electricity  in  bulk  from  the 
Government  in  connection  with  the  Perth  plant. 

The  Claremont  (W.A.)  Council,  which  already  has  an  electric 
geue.rating  plant,  has  been  approached  by  the  Perth  electricity 
department  regarding  the  supply  of  current  in  bulk  at  1  i  3.  per 
unit,  low  tension,  'providing  the  Council  will  give  the  Government 
the  right  to  supply  direct  any  power  consumers  in  the  district." 

At  Tnmut  (N.S.W.)  a  local  syndicate  proposes  to  install  a  hydro- 
electric plant  in  order  to  provide  power  for  timber  cutting  and 
other  works.  The  State  Government  is  to  be  approached  respect- 
ing the  water  rights. 

The  Katoomba  (^f.S.\V.)  Municipal  Council  has  decided  to  discard 
the  old  steam  pumping  plant  at  the  waterworks,  and  obtain  elec- 
tric power  from  the  Katoomba  Electric  Supply  Co.,  at  the  rate  of 
Id.  per  unit.  The  company  is  also  to  obtain  certain  water  con- 
cessions.—  Tfnderx. 

The  Shire  Councils  of  Flinders  and  Alexandria  (Victoria)  have 
instructed  Messrs.  McCarty,  Underwood  &  Co.,  of  Melbourne,  to 
furnish  a  report  on  the  electric  lighting  of  Sorrento  and 
Alexandria. 

The  Townsville  (Queensland)  City  Council  has  requested  Messrs. 
Wylde,  Ball  k  Co.,  of  Brisbane,  to  report  on  an  electric  lighting 
scheme  for  the  district. 

The  Mount  Gambler  (South  Australia)  Council  has  entered  into 
arrangements  with  Messrs.  Bridger,  Ltd.,  of  Adelaide,  for  the 
installation  of  electricity  in  the  town. — Temlerx. 

Barkiii!*'. — The  local  Katepajers'  Association  has  passed 
a  resolution  asking  the  I'.D.C.  to  apply  for  powers  to  supply 
electrical  fittings  free  of  charge,  and  to  add  a  small  sum  per  unit 
for  current  to  meet  the  cost.  It  is  considered  that  by  this  means 
electricity  would  be  used  in  the  homes  of  many  working  men. 

Batley. — The  Electric  Lighting  Committee  has  decided 
that  for  the  future  a  charge  of  58.  per  yard,  or  part  thereof  shall 
be  made  for  all  lighting  services  in  excess  of  2U  yards  :  that  the 
wages  of  shift  engineers  be  increased  to  3Cs.  per  week  of  ,56  hours, 
and  that  a  Development  Sub-Committee,  consisting  of  eight 
members,  be  appointed. 

Itradt'ord. — I^Iains  E.ytknsions. —  Important  extensions 
of  electricity  mains  have  been  decided  upon  by  the  Electricity 
Committee,  along  Canal  Road  to  Bolton  Lane  abattoir  (including 
Bwitchecar),  at  a  cost  of  £2,8,".ii  :  from  Thornbury  sub-station 
alone  l.^eds  Uoad  to  the  city  boundary  (including  switcbgear  for 
the  Yorkshire  Electric  I'owcr  Co,),  £883  ;  to  Howling  Iron  Works 
(including  transformer  chamber  equipment  for  MeFsrs.  Bever, 
DjTlinp  k  Co.,  Ltd.  i,  £  198  ;  an  1  several  smaller  extcnsioDs, 

The  Electricity  Committee  has  authorised  the  Common  Seal  to 
h'.  affixed  to  agreements  for  hulk  supply  to  a  new  company  at 
Bolton  Lano  abattoir  ;  and  with  the  ^  orkshire  Electric  Power  Co. 
and  Messrs.  Bever,  Dorliug  hi  Co.,  Ltd, 

Castlewellaii  (To.  Dowii). — E.L.  Scheme. — The  new 
electric  lighting  Hystem  for  the  town,  introduced  by  the  Irish 
Towns  Light  and  Power  Co  ,  Ltd..  ha-  been  uflicially  opened.  Tho 
arrangement  with  the  local  Committee  is  to  provide  4ii  street  lamps 
for  lighting  from  .Soptemt<T  to  March,  at  a  cost  of  £1  per  light, 
with  1)4.  per  unit  for  private  lighting,  and  Sd.  per  unit  for  power 

purpOBCR. 

China. — TsiNf;TAn. — According  to  a  report  by  the  I'.S. 
Consul,  in  the  Government  eleotri<'  light  works  there  are  two 
dynamos  of  170  kw.  caparity  and  one  of  lU)  KW.,  while  a  third  of 
l.iiOO  KW.  is  being  ordered  from  Japan  to  provide  for  extension 
of  the  service  to  the  suburbs.  The  workM  employ  a  staff  of  about 
\0'A  men,  and  the  monthly  receipts  from  sales  of  current  are  abnut 
$2,51)0.  The  fixed  rate  per  lamp  ranges  from  c.  1 1  per  month  for 
a  lOr.p.  lampto  91.85  fornneof  100  <:,r.  The  charge  per  KW.-hour 
rnngpn  -from  c,  9  for  a  total  consumption  per  month  of  less  than 
fiO  KW. -hours  to  half  that  rate  when  more  than  too  are  con- 
sumed ;  there  are  nliio  minimum  charges  per  niimlK'r  of  lamps  for 
each  Piibroriber,  Current  for  motors  in  iharged  for  on  n  Klidtng 
scale,  ranging  from  ?2.fi8  per  month  per  H.r.  to  $2,Ifi,  Uont  ia 
rharged  for  meters,  as  these  are  the  property  of  the  Oovernmfnt. 
Two  electric  light  plants  are  located  at  8y(anfr  and  the  Hungshan 


coal  mines  respectively,  the  former  in  the  Shantung  Railway's 
car  shops,  and  the  latter  in  the  railway's  mines.  The  supply  in 
Tsingtao  is  A.c.  with  a  frequency  of  50  and  a  voltage  of  120. — 
Kaxiei')!  Entjinrerhtg. 

Chnreh  Stretton. — Pitov.  Order. — The  local  Electric 
Supply  Co.  has  applied  for  a  provisional  order  for  electric  supply  in 
the  urban  district  of  Church  Stretton,  and  the  parishes  of  All 
Stretton  and  Little  Stretton,  in  the  rural  district. 

Dod worth. — .Vt  a  meeting  of  the  Urban  District 
Council,  upon  it  being  stated  that  the  application  of  the  Electrical 
Distribution  of  Yorkshire,  Ltd.,  in  respect  of  a  provisional  order 
for  lighting  in  various  Yoikshire  areas,  had  been  adjourned  until 
after  the  war,  it  was  stated  that  the  Council  had  no  option  but  to 
use  gas,  being  tied  to  the  local  gas  company  for  a  period  of  14 
years,  five  of  which  had  expired.  What  was  wanted  was  com- 
petition with  the  monopoly  of  the  gas  company. 

Ecuador. — A  decree  has  been  published  providing  for 
the   raising   of  certain  funds   for  the   installation  of  an  electric 

lighting  system  in  the  town  of  Tulcan. 

Greenock. — Proposed  Loan. — The  Corporation  is  to 
apply  to  the  Scottish  office  and  the  Treasury  for  authority  to 
borrow  an  additional  £40,000  for  electricity  purposes. 

The  Electricity  Committee  has  received  permission  to  contract 
for  a  cooling  tower  at  an  outlay  of  from  £1,500  to  £l,iJ00. 

Haslins'den. — Servue  Costs. — The  Tramwajs  and 
Electricity  Committee  has  decided  that,  during  the  continuance  of 
the  war.  or  until  further  notice,  the  whole  cost  of  any  service  for  a 
supply  of  electricity  shall  be  borne  by  the  prospective  consumer, 
subje't  to  any  special  arrangements.  The  Corporation  will  supply 
up  to  s  ft.  of  cabling  on  private  premises. 

Hiiili  Wycombe.— Street  Lighting. — The  T.C.,  in 
order  to  come  to  an  amicable  agreement  with  the  E.L.  Co.  regard- 
ing restricted  public  lighting,  has  decided  without  prejudice  to 
agree  to  a  reduction  of  £i;00  in  the  charges  for  the  year,  instead 
of  the  £700  originally  sought.  The  Council  also  agrees  to  the 
contract  being  extended  for  three  years  beyond  the  termination 
of  the  existing  contract. 

Ilford. — DESTRrcTOR  Power  Plant. — With  reference 
to  the  electrical  equipment  of  the  proposed  engine  room  at  Seven 
Kings  dust  destructor,  for  which  a  loan  has  been  refuted,  the 
l^.D.C.  has  informed  the  L.G.B.  that  the  beet  arrangement  nuder 
existing  conditions,  and  entailing  the  least  capital  expenditure,  is 
to  transfer  from  the  Ley  Street  works  the  two  200-KW.  sets, 
together  with  switchboard  panels,  to  install  a  10-ton  overhead 
travelling  crane,  and  to  laya  four-way  duct  and  cables  from  the 
engine  room  to  Ihe  Ley  Street  works,  connecting  to  the  main 
switchboard.  The  approximate  cost  is  £3,100,  and  a  loan  for  this 
is  to  be  again  applied  tor.  The  FD.C.  has  fixed  the  price  of 
current  for  the  tramwajs  for  the  year  ended  last  March  at  IJd.  per 
unit  net. 

keiuliley. —  Subject  to  the  approval  of  the  T.C.,  it  has 
been  decided  to  install  electric  light  at  the  Keighley  Mascum,  ia 
Victoria  Park.  * 

London. — Seventy  feet  of  efectric  cable  was  destroyed, 
three  distributing  boxes  were  blown  into  the  air,  and  40  ft.  of 
pavement,  10  ft.  wide,  was  hurled  in  all  directions  by  a  recent 
explosion  in  the  mains  in  Kotherhithe  street.  A  second  explosion 
occurred  as  a  fire  engine  drove  up,  and  tho  driver  was  injured. — 
Kieiiimj  .'VVic.v. 

Woolwich. — The  B  C.  has  received  formal  sanction  from  tho 
LC.C.  for  the  borrowing  of  £  1,700.  required  for  the  purpose  of 
defraying  expenditure  in  linking-up  with  the  South  Metropolitau 
Electric  Light  and  Power  Co.,  Ltd. 

.Ilaidstono. — Price  Increase. — The  T.C.  announces 
that  owing  to  the  increased  cost  of  coal,  the  charges  for  current 
for  lighting  will,  from  the  New  Year,  be  increased  as  under  : — 
Flat  rate,  from  I  \\.  to  1  Jd.  per  unit  ;  maximum  demand,  from  7id. 
and  211.  to  711.  and  L'Jd.  :  telephone  system,  from  83.  per  SO-watt 
lamp  per  annum,  and  1  M.  per  unit  to  Ss.  and  l)d.  :  fixed  oliarge, 
from  lis.  per  :i0-watt  lamp  per  annum  to  lis.  C.il,  The  charges  fur 
other  services  remain  unaltered, 

nianchrster. —  Kdhther  1,ii;iiti.no  ]{estrictions. — 
I'.^orts  have  recently  been  made  with  a  view  to  securing  petinission 
for  increasing  the  lighting  of  the  city,  and  hnpes  were  htld  out 
that  some  satisfaction  would  be  gained.  On  Monday,  however,  it 
was  announced  that  a  more  rigorous  restriction  of  lighting  would 
come  into  force  on  January  10th  in  the  areas  of  Manjhoator, 
Salford,  and  Stretford  (which  includes  Trafford  I'atk). 

A/iro/his  of  the  reference  last  week  to  the  threatened  shortage  of 
coal,  it  may  be  added  that  it  has  since  lieon  reported  that  consider- 
able relief  has  been  scoured  as  a  result  of  pressure  by  the  Govern- 
ment in  the  necessary  quarter,  and  the  action  of  llie  Electricity 
Committee  in  going  further  afield  for  supplies. 

Widtilesltrouttii.— Tlio  gross  ptolit  on  the  working  of 
the  Corporation  olcotriolty  undertaking  for  November  has  been 
cstiinateil  nt  Cl.'.tfO,  nn  iMcren<iu  of  £33i>.  aa  compared  with  the 
corrospnnling  period  lost  year. 

The  C  )rparfttlon  has  arranged  to  take  over  the  litrhting  onfcr  for 
North  Orniesby  (r."wntly  Bmalgamatedl  from  the  Cleveland  and 
Durham  Kleotrlo  Power  Co.,  as  from  .Tanimry  1st.  It  had  been 
agreed  to  pay  t'.ix>>,  but  ainco  the  agreement  a   further  £101  ha 
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been  spent  on  mains,  kc,  and  it  has  been  decided  to  add  this  to 
the  amount  to  be  paid  by  the  Corporation. 

Loan  Application. — In  reply  to  an  application  for  sanction  to 
borrow  £43,000  for  mains,  meters  and  fittings,  the  L.G.B.  has 
sanctioned  the  borrowing  of  £:!,nni  for  mains,  and  £1,16!)  for 
meters  and  fittings,  these  representing  amounts  already  spent,  but 
ha?  intimated  that  no  new  mains  should  be  lai<l  except  for  special 
purposes. 

Morley, — Year's  Wouking. — The  annual  accounts  of 
the  Corporation  show  that,  for  the  year  ended  March  Slst  last,  the 
deficiency  on  the  electricity  undertaking  had  been  reduced  to  £301, 
it  having  bojn  £413  at  the  end  of  the  preceding  year,  and  £783  in 
1912.  The  total  expenditure  during  the  period  under  review  was 
£4,227,  and  the  receipts  £3,ii2.5.  Coal  accounted  for  an  uxpendi- 
ture  of  £71.5  :  wages,  £778  ;  cost  of  distribution,  £3.~>1  ;  interest 
on  loans,  £7S1  ;  and  sinking  fund  charges,  £1,146. 

Xew  Zealand. — In  his  annual  report  the  general 
manager  of  the  Wellington  tramways  department  states  that 
consideration  will  shortly  have  to  be  given  to  the  best  and  most 
economical  means  of  generating  and  transmitting  power  to  out- 
lying districts,  more  particularly  South  Wellington  and  adjacent 
suburbs.  The  electriual  engineers  of  both  the  tramways  and  light- 
ing departments  have  been  requested  to  report  fully  on  the  matter 
and  to  consider  the  advisability  of  installing  such  additional 
generators  las  may  be  required  to  supply  both  nndertaklngs.  As 
this  would  necessitate  the  use  of  alternating  plant,  it  will  give 
rise  to  the  question  as  to  where  such  machinery  should  be  installed, 
and  whether  a  new  bnilding  should  be  erected  capable  ultimately 
of  housing  the  whole  of  the  machinery  for  both  systems.  The 
general  manager  states  that  consideration  should  be  given  to  the 
possibility  of  a  hydro-electric  scheme  being  adopted  for  the  supply 
of  electricity  for  all  purposes  in  the  city,  in  order  that  all  exten- 
sions may  be  utilised  in  conneotion  therewith. — Board  of  Trade 
Journal. 

Portartown. — Mr.  D.  Chapman  has  intimated  to  the 
Council  that,  owing  to  the  increased  cost  of  coal  and  oil,  he  has 
been  obliged  to  advance  the  price  of  electric  light  by  In  per  cent. 
Mr.  W.  J.  Johnston  s<iid  the  Council  had  a  guarantee  from  Mr, 
Chapman  not  to  increase  the  price  for  five  years. 

Poi'tpatrick. — The  Rhins  District  Committee  of  the 
Wigtownshire  C.C.  has  agreed  to  offer  the  Portpatrick  E.S.  Co.  £35 
in  respect  of  street  lighting  between  September  20th,  1914,  and 
February  4th  last ;  it  had  loeen  proposed  to  offer  £25,  but  the 
company  considered  this  inadequate. 

Spenboroiigh. — The  Electricity  Committee  of  the 
Urban  District  Council  has  authorised  the  electrical  engineer  to 
refuse  any  application  for  power  purposes  except  in  special  cases. 
This  decision  has  been  come  to  on  account  of  the  electricity  works 
being  at  present  loaded  to  their  full  extent. 

Torquay. — It  is  understood  that  the  Tramways  Co. 
objects  to  the  payment  of  the  increase  of  Jd.  per  unit  made  by  the 
T.C.  for  energy  used,  and  intends  to  submit  the  question  to  arbi- 
tration in  accordance  with  the  terms  of  the  contract. 

Weymouth, — Year's  Working. — The  annual  report 
of  the  barongh  electrical  engineer  for  the  last  completed  year 
shows  that  920,769  units  were  sold  as  against  863,70.5  in  the 
previous  year  ;  103  motors  of  515  H  P.  and  145  KW.  of  heating 
apparatus  are  connected  to  the  mains,  the  total  connections 
in  equivalent  33-watt  lamps  amounting  to  M,894.  The  maximum 
load  was  554  KW.  and  the  load  factor  18'97  per  cent.  The  gross 
profit  amounted  to  £3,868,  and  after  meeting  interest  and  loan 
charges  there  remained  a  deficit  of  £252,  which,  except  for  £20, 
was  met  by  the  reserve  fund.  The  war  has  adversely  affected  the 
revenue  of  the  undertaking,  and  the  increased  expenses  give  little 
hope  of  profitable  working  nnder  present  conditions. 

Wirral.— Prov.  Order. — The  B.  of  T.  has  informed 
the  R  D.C.  that  its  consent  to  the  prov.  order  for  E.L.  applied  for 
in  regard  to  the  parishes  of  E%stham,  Little  Sutton,  and  district  is 
not  necessary  at  present,  as  the  order  will  not  be  allowed  to  be 
proceeded  with  ontil  after  the  end  of  the  war. 


TRAMWAY  and  RAILWAY  NOTES. 


Australia. — A  report  on  the  proposed  electric  tramway 
from  Melbourne,  through  West  Brunswick  and  West  Coburg,  has 
been  prepared  by  Mr.  V.  J .  Crowley,  consulting  engineer  ;  the 
suggested  route  is  8  miles  23  chains,  the  capital  cost  by  the  Royal 
Park  route  is  estimated  at  £123,000,  and  the  estimated  yearly  loss 
£838  ;  by  the  alternate  route  the  capital  cost  would  be  increased 
by  £10,850,  and  the  gross  yearly  loss  to  £1,814. — Melbourne  Ai/e. 

Electric  Vehicle.?. — The  Sydney  City  Council  has  ordered 
three  Baker  electrio  tracks  fitted  with  Edison  A  10  cells,  at  a  cost 
of  £1,180  each. — Tenders. 

Blackpool.-^CoxTRACT  Tickets. — For  some  time  the 
Tramways  Committee  has  been  considering  the  question  of  con- 
tract tickets  which  for  many  years  have  cost  £3  for  the  whole 
system.  Mr.  Fnmess,  the  general  manager,  reported  that  the  loss 
on  these  contracts  weie  ovei  £2,000  per  annum,  and  he  suggested 


the  price  be  raised  to  £4  10s.  There  was  an  immediate  outcry. 
On  December  L'3rd  Mr.  Furness  suggested  contracts  should  be 
abolished  altogether.  This,  however,  was  not  adopted,  the  Com. 
mittee  deciding  to  continue  contracts  on  the  old  basis  of  £3  per 
annum. 

The  monthly  returns  of  the  Corporation  tramways  for  November 
show  an  increase  of  £18K  in  receipts,  despite  the  suspension  of 
annual  and  other  tickets  pending  a  decision  on  the  subject.  The 
receipts  from  April  Ist  have  been  £67,405,  an  increase  of  £1,638. 
Kradford,  —  Auxiliary  Car-Drivers. —  In  response 
to  the  Tramway  Committee's  appeal  to  public-spirited  citizens 
above  military  age  who  were  willing  to  assist  in  the  running  of 
the  tramways,  160  applications  have  been  received.  Those  who 
pass  the  necessary  medical  examination  are  to  be  trained  as 
auxiliary  drivers  on  lines  which  have  proved  very  successful  at 
Birmingham. 

An  application  has  been  made  to  the  Tramways  Committee,  on 
behalf  of  the  tramwaymen,  for  an  advance  of  5s.  per  week  for 
employes  paid  weekly  and  Id.  per  hour  additional  for  those 
paid  by  the  hour,  this  to  take  the  place  of  the  bonuses  of  Is.,  2s,, 
and  38.  granted  by  the  Corporation.  If  this  advance  is  acceded  to 
it  will  mean  an  additional  expenditure  of  £12,000  per  annum. 

In  consequence  of  the  decision  of  the  Tramways  Committee  to 
engage  women  as  conductors,  some  100  applications  have  been  sent 
in  for  appointment,  and  an  experiment  with  20  female  conduotois 
is  to  be  made.  In  this  connection  it  is  interesting  to  note  that 
already  689  men  have  left  the  Bradford  tramway  department 
for  service  with  the  Army,  and  550  of  the  remaining  818  of 
military  age  have  been  attested  under  Lord  Derby's  scheme.  It  is 
stated  to  be  absolutely  necessary  that  the  present  staff  of  1,281 
employ  03  should  be  retained  if  the  present  service  is  to  be  main- 
tained. The  department  is  paying  sums  totalling  £8,000  to 
dependents  of  employes  on  service,  and,  in  the  event  of  further 
numbers  being  called  upon,  this  figure  is  likely  to  be  increased 
threefold. 

The  Tramways  Committee  has  appointed  a  Special  Sub- 
committee to  inquire  into  the  whole  question  of  tramway  track 
construction  and  maintenance,  with  authority  to  visit  other  towns 
to  mshke  inquiries  into  the  matter  and  to  report. 

It  has  been  agreed  that  when  prices  become  normal  again  the 
Corporation  shall  include  in  the  next  Parliamentary  Bill  clauses 
empowering  it  to  construct  and  work  the  Baildon  tramway  itself. 

Continental. — Sweden. — Railway  Electrification, 
According  to  a  report  presented  to  the  Government  of  Sweden  by 
the  State  Railway  Administration  in  November,  the  working  of  the 
line  between  Kiruna  and  Kiksgransen  has  fully  corresponded  to 
the  requirements.  This  railway,  which  was  converted  from  steam 
to  electric  traction  in  .January,  1915,  has  a  total  length  of  80  miles. 
It  is  operated  by  means  of  single-phase  locomotives  which  haul 
goods  trains  each  conveying  2,000  tons  of  iron  ore,  in  addition  to 
passenger  trains.  As  sufficient  experience  is  said  to  have  now  been 
gained  with  the  system  used,  the  Railway  Administration  recom- 
mends that  the  transformation  of  the  section  between  Kiruna  and 
Svarton  (Lulea)  should  be  undertaken.  In  this  event  the  whole  of 
the  mileage  used  for  the  carriage  of  iron  ore  in  this  part  of  Sweden 
would  be  provided  with  a  uniform  system  which  would  permit  of 
greater  economy  in  working  and  an  increased  utilisation  of 
the  plant  at  Porjus  Falls  station,  which  supplies  energy  to  the 
first-mentioned  line. 

SwiT/.BBLAND.— Electrification  of  the  State  Railway,?. — 
The  problem  regarding  the  proposed  conversion  of  the  Swiss  State 
Railways  to  electric  traction  is  beginning  to  assume  a  more  definite 
stage.  Early  in  December  an  important  conference  was  held  at 
Berne,  at  the  instance  of  the  Swiss  Association  for  the  Regulation 
of  Water  Powers  and  the  Association  of  Electrical  Engineers,  nnder 
.  the  chairmanship  of  Prof.  Landry,  President  of  the  latter  Associa- 
tion, to  discuss  the  question  of  the  electrification  of  the  Federal 
Railways.  Among  the  250  persons  present  were  representatives  of 
all  the  transport  undertakings,  including  members  of  the  general 
management  of  the  Swiss  Federal  Railways,  and  of  the  Federal 
Council  of  Government  Departments.  M.  Thormann,  the  engineer 
who  was  in  charge  of  the  work  of  transforming  the  Lotschberg 
Railway,  delivered  a  lecture  on  the  various  systems  of  electrical 
working,  and  proposed  the  adoption  of  the  single-phase  method, 
which  has  given  every  satisfaction  on  ithe  Lotschberg  Railway. 
After  discussion,  a  resolution  was  passed  expressing  a  hope  of  the 
speedy  conversion  of  the  St.  Gothard  Railway  and  of  the  approach 
lines,  together  with  the  approach  lines  to  the  Simplon  Railway, 
the  conference  being  convinced  of  the  advantages  which  would 
result  from  the  better  utilisation  of  the  existing  water  powers  by 
assisting  in  rendering  the  country  independent,  from  an  economic 
point  of  view,  in  regard  to  supplies  of  coal  for  railway  working. 
The  subject  was  also  raised  on  December  15th,  at  the  sitting  of  the 
Standerat,  in  connection  with  the  consideration  of  the  State 
Railway  Estimates  for  1916.  M.  Forrer,  in  reply  to  questions, 
stated  that  the  matter  of  electrification  now  stood  in  the  foreground 
of  public  interest,  and  the  Federal  Council  shared  the  opinion  that 
a  forward  step  should  be  quickly  undertaken.  The  work  would 
involve  an  expenditure  of  nearly  £20,000,000,  but  it  would  con- 
tribute towards  securing  the  independence  of  the  country.  The 
Federal  Railway  Administration  and  the  Railway  Department 
would  have  to  decide  the  problem  of  the  particular  system  to  be 
adopted,  although  members  of  the  Standerat  have  also  the  right  to 
express  their  views,  as  they  would  have  to  sanction  the  necessary 
credit  votes.  A  decision  as'  to  the  system  was  still  outstanding, 
but  M.  ForrBr  declared  that  it  would  have  to  be  settled  by  the  end 
of  1916  at  the  latest,  before  the  erection  of  the  power  station  was 
commenced. 


848 


Gekmaky.— Since  the  outbreak  of  war  the  number  of  tramway 
acoidents  has  shown  an  alarminp  increase,  due  chiefly  to  taking 
experienced  motormen  and  conductors  for  the  Army,  and  flUinp 
their  places  with  unskilled  men.  Statistics  published  in  Munich 
show  that  in  the  period  between  the  beerinning  of  the  war  and 
December  8th,  1915,  there  were  425  collisions  between  tramcars, 
120  of  these  between  August  1st  and  December  31st,  1914,  and  305 
between  January  1st  and  December  8th,  1915.  In  the  same  five 
months— August  to  December,  1913— there  were  only  six  collisions. 
The  collisions  between  tramcars  and  wagons  and  other  vehicles 
also  show  a  tremendous  increase  in  the  last  16  months.  The  muni- 
oipal  authorities  have  decided  to  appeal  to  the  military  commandant 
to  release  motormen  and  conductors  who  are  merely  performing 
garrison  duty,  and  permit  them  to  return  to  work. 

Edinburgh.— At  a  meeting  of  the  Tramway  Com- 
mittee on  Thursday,  Mr.  Hamilton,  of  Leeds,  was  present,  and  the 
proposed  agreement  between  the  Corporation  and  the  Tramway 
Co.  was  discussed. 

Glasg'Ofl-.— IVoMEN  I)Rn-£R.s.— The  Tramways  Com- 
mittee is  proceeding  with  a  scheme  for  utilising  female  labour  in 
substitution  for  male.  Already  several  hundred  women  are 
employed  as  car  conductors  and  car  cleaners.  Protests  have, 
however,  been  received  from  labour  organisations  with  regard 
to  the  employment  of  women  as  "motormen."  Some  time  ago 
Mr.  Dairy  mple,  the  general  manager,  with  the  consent  of  the  Com- 
mittee,  tramed  five  young  women  for  the  work  of  the  driving 
platform,  and  after  serving  a  probationary  term  they  were  put  in 
charge  of  cars.  So  successful  has  the  experiment  proved  that  it 
IS  now  proposed  to  train  a  number,  not  exceeding  30,  of  additional 
women  to  enable  the  manager,  should  the  occasion  arise,  to  advise 
the  Committee  on  the  advisabUity  or  otherwise  of  employing 
women  as  car  drivers. 

Halifax.— Female  Labour.— During  the  course  of  a 
discussion  on  the  appointment  of  women  as  conductors  on  the 
Halifax  cars,  a  deputation  from  the  Tramwaymen's  Union  was 
informed  that  it  was  not  the  intention  to  continue  the  emnloyment 
of  women  on  the  tramways  after  the  termination  of  the  war. 

IVewcastle-oii-Tvue.— A  landslide  took  place  on  the 
27th  inst.,  on  the  North-Eastern  Co.'s  electric  railway,  at  Lanta 
Quarry,  between  St.  Peter's  and  St.  Anthony's  stations  near  the 
Jliver  Tyne  ;  a  portion  of  the  railway  embankment  slid  away 
leavmg  the  railway  track  suspended  in  the  air. 

Stockjiort.— Strike.— About  ;)0  men  employed  in  the  car 
depot  came  out  on  strike  on  Tuesday,  because  their  "demand  for  a 
bonus  on  similar  lines  to  that  granted  to  car  drivers  had  not  been 
n?  will  K  ,^^«  Traniways  Committee  had  suggested  a  revision 
or  wages,  but  the  depot  men  would  not  agree  to  that. 
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TELEGRAPH  and  TELEPHONE  NOTES. 

Australia.— The  Public  Works  Committee  of  the 
Federal  Parliament  has  submitted  its  report  upon  proposals  to 
establish  further  automatic  telephone  exchanges.  The  savings 
effected  where  the  automatic  system  has  been  installed  tend  to 
show  that,  although  the  cost  of  installation  is  much  higher  than 
is  the  case  with  the  manual  system,  under  the  full  automatic 
system  the  working  cost  on  each  line  would  be  reduced  approxi- 
mately i.  1  a  line  a  year. 

It  is  estimated  that  the  Sydney  Exchange  will  cost  £116  801  for 
5,000  lines,  or  £330,899  for  20,000  lines.  The  immediate  suggestion 
IB  to  install  a  switching  equipment  of  .5,000  lines.  At  the  time  of 
transfer  it  is  estimated  the  revenue  will  be  £5,1  so,  and  with  20  000 
subscribers,  £185,000. 

For  Malvern,  also,  will  be  installed  an  automatic  switchboard 
having  a  present  capacity  of  .S,rt00  lines,  but  capable  of  extension 
to  7,500  lines.  The  immediate  cost  of  the  work  is  estimated  at 
£41.  .(33.  The  estimated  revenue  with  3,600  subscribers  connected 
IS  £23.;»40.  The  Committee  expresses  its  approval  of  the 
proDOsals. 

The  Collingwood  station  also  wUl  be  a  new  one  with  a  present 
capacity  of  3,400  lines  and  an  nltimate  capacity  of  !(  000  lines  The 
'"'l'^^'!?  immediate  cost  is  £  iy,762.  The  revenue  is  estimated 
as  £22,610,  with  3,400  snbsoriberB  oorineo\»A.— Australian  Mimn,, 
•St  a  ml  a  ra.  ■' 

Iterlin-.Sofia.  —  Direct  <  ommnnication  V  telephone 
between  Berlin  and  Sofia,  Bulgaria,   baa   been    opened.— 7'.   and 

IMi|»lp\  Mammi  Win'los.s.— The  trans-.Vtluntic  wirc- 
lesHcirouit  between  l-ouisburg.  Cape  Hrcton  and  Clifden,  Ireland 
IB  being  operated  automatically  u«  a  duplex,  the  WheatBtone  beinc 
OBed  for  transmiBBion  and  the  Diotaphone  for  reception.— y  a„ii  T 
J'W- 

Lons-IH.stancp  Win-lp.s.s.— On  Xovomber  2ntli  an 
operator  of  the  Federal  WireloBB  Telegraph  Co.,  at  Honolulu 
Hawaii  picked  up  mc"«geB  transmitted  from  Nanen,  Prussia  to 
lookerton,  N..T.,  approximately  9,000  miles  away.  It  is  stated  that 
the  BignalH,  aB  received,  wore  very  clear.— T'.  and  T  Agr 


Russia.— A  temporary  interruption  in  telegraphic  com- 
inunication  between  England  and  Russia  last  week  was  removed 
at  the  week-end. 

Telephonic    Interruptions.  — A    violent    storm    on 

Monday  night  brought  down  numerous  telephone  wires  in  various 
parts  of  the  country,  and  communication  between  London  and 
important  provincial  towns  was  in  many  cases  restricted  or 
completely  interrupted.  Communication  between  Cardiff  and 
Birmingham,  Liverpool  and  Manchester  was  stopped. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 

Australia.— Adelaide. — January  19th.  P.M.G.  Com- 
mon-battery switchboard.    See  "  Official  Notices  "  November  19th  * 

January  26th.  Deputy  P.M.G.  Twenty  tons  of  galvanised-iron 
wire,  400  lb.  to  the  mile.* 

January  26th.  Deputy  P.M.G.  Telephone  instruments,  parts 
and  accessories. 

c  Ebisbanb.— February  23r(i.      P.M.G.       Wheatstone  apparatu". 
See     Official  Notices"  Dec.  17th. 

April  l.-.th.  P.M.G.  Common- battery  multiple  switchboard,  or 
automatic  or  eemi-automatic  switchboard,  and  associated  apnaratus 
See     Official  Notices  "  to-day. 

Sydney.- January  3l8t.  Three  electrically-operated  railway 
freight-car  transferers,  for  Jones  Bay  wharfage,  Pyrmont  Particu- 
lars from  Engineer-in-Chief  of  the  Harbour  Trust,  Circular  Quay 

February  7th.  Metropolitan  Board  of  Water  Supply  and 
Sewerage.  For  No.  1  pumping  station  at  Ultimo.  Two  centrifngal 
pumps  and  electric  motors  (4,000  gallons  per  minute  each) 
switchboards,  starters,  i:c.    Contract  No.  1,301* 

February  28th.  Municipal  Council.  Tenders  for  induction 
regulators.  Specifications  (lis.  Cd.)  from  the  Electric  Light 
Department,  Town  Hall,  Sydney. 

Bristol.— January  4th.  Electric  fittings  for  sis  months, 
for  the  B.  of  G.    Mr.  J.  J.  Simpson,  Clerk,  St.  Peter's  Hospital. 

Darlington.  —  January  12th.  Corporation.  Coal 
bunkers,  elevators,  &c.,  for  the  electricity  works.  Specifications 
from  the  Borough  Electrical  Engineer,  Haughton  Road. 

London.— St.  Paxcr as.— January  10th.  B.C.  Steel 
constructional  work  (power-house  extension)  for  the  Electricity 
Department.  Specifications  (£1)  from  the  Borough  Electrical 
Engineer,  57,  Pratt  Street,  N.W. 

Hampstead.— January  6th.  B.C.  Electrical  engineer's  stores, 
oils,  kc.  Particulars  from  the  Town  Clerk,  Town  HaU,  Haverstock 
Hill,  N.W. 

Islington.— January   2lBt.     B.C.     Twelve  months'   supply   of 
engine-room  stores,    electrical   fittings,   meters,   cables,   &c.     See 
Official  Notices  "  to-day. 

Manchester.— January  5th.  Alterations  and  additions 
to  pipework  and  condensing  plants  for  Nos.  13  and  15  turbines 
Stuart  Street  station.  Mr.  F.  E.  Hughes,  Secretary,  Electrioitv 
Department,  Town  Hall. 

\ewton-in-Makerfiel(l.— January  3rd.  U.D.C.  Two 
Lancashire  boilers,  one  steam-driven  gas  eihsuster,  one  2."i-H  P 
D.c.  electrical  set.  Specification  from  Mr.  R.  T.  Surtees  Gas 
Works,  Newton-le- Willows.  ' 

New  Zealand.  — ArCKLAND.  —  February  23rd.  City 
Council.  Centrifugal  pumping  electric  motors,  and  antomatio 
starting  and  controlling  apparatus,  for  the  four  city  pumping 
stations.  Specifications  from  the  office  of  the  Water  Board  Town 
Hall,  Auckland.  ' 

DUNEDIN.- May  17th.  City  CounoU.  (1)  Tramcar  bodies; 
(2)  electrical  equipment.  Plans,  4o.,  from  the  Town  Clerk 
Dunedin.  ' 

Raetihi.— March  lllh.  Town  Board.  4n.n.r.  hydro-eleotrio 
generating  sot.  switchboard,  kc.  Plans  and  particulars  f  rom  MesBrs. 
II.  W.  Climie  .V  Son,  Raetihi.* 

South  Africa.— IUhiian.— January  .^th.  Corporation 
Telephone  Department.  (1)  Telephone  apparatuH  and  materials  • 
(L')  underground  cables  ;  (3)  .MO  c.i.  pipes,  9  ft.  long,  for  i-ableB' 
Messrs.  Wobctor,  Steel  ,V  Co.,  r.,  East  India  Avenue,  B.C.,  are  the 
Corporation's  London  agents.* 

Spain.— January  L'lith.  Installation  and  workinp  of  an 
electric  lighting  systom  at  8ejro»i»  for  five  years,  for  the  mnnioiptl 
authorities.* 

Bpooiflcations  for  the  items  marked  *  can  bo  seen  at  the  Hoard 
of  Trade  Commercial  Intelligence  Branch  in  l.sndon. 
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CLOSED. 

AldersliOf.— The  U.D.C  has  accepted  the  tender  of 
MesarP.  Spencer,  Whatley,  Ltd.,  for  the  supply  of  1,500  tons  of 
Griff  peas  coal,  at  £1  39.  3d.  per  ton,  for  the  electricity  works. 

Australia. — Th(!  following  tenders  have  been  accepted  ; — 

Victorian  Railways  Depahtment. 
16  tons  of  galvanised  telegraph  wire,  ^267.— The  Whitecroes  Co. 

Pi-BLit:  Works  (Shii'YArdi,  Williamstowm. 
Motors  for  machine  tools.— Gardner,  Wacrn  &  Co.,  £148 ;  Aust.  General 
Electric  Cj.,  £2.Sl. 

N.S.W.  Public  Works  Department. 
Switchbiard  for  Port  Kembia  power  station.— Pnnols  1  and  3,  and  additions 
to  existing  panel,  i3.W,  Aust.  General  Electric  Co. ;  panels  3  and  4, 
£290,  Haes  &  Eggers,  Lid. 

West  Australia  Tendbb  Board. 
Static  transformers  (Railway  Department),  80  k.v.a.  and  200  k.v.*.,  XMJ.— 
J.  R.  W.  Gardam. 

South  Australia  Supply  and  Tender  Board. 
20  tons  of  copper  wire,  £2,170.— Harris,  Soarfe  &  Co. 

Sydney  City  Council. 
The  Electricity  Committee  recommends  that  the  tender  of  Me<s-s-  N. 
Gutbridee,  Ltd..  be  accepted  for  a  S.OOOkw.  motor-converter  constructed  by 
Messrs.  Bruce  Peebles,  Ltd.,  at  £8,237  ;  and  that  tenders  for  motors  for  hiiing 
out  be  arcept'-d  as  follows  ; — 

Seciions  A,  B,  C  and  D— Aust.  General  Electric  Co.     Tender  "A"  for 
motors  manufactured    bv  the  General   Electric  Co.  of  U.S.A.,    and 
tender  "  C  "  for  starters  nianufacturcd  by  the  B.T.H.  Co. 
Section  E.— Aust.  General    Electric  Co.     "Tender  "A"    for    motors  and 

starters  manufactured  by  the  O.B.  Co.  of  U.S.A. 
Section  F.— Standard  Waygood  Hercules,  Ltd..  for  motors  and  starters 
manufactured  by  the  British  Westinghouse  Co. 
And  that  the  following  initial  orders  be  given  : — 

Section  A,  motors  £923,  starters  £o7.    Section  D,  motors  £1,437,  Etarters 

-f  155.  Section  E,  motors  £2,028,  starters  £553.— Aust.  Gen.  Elec.  Co. 
Section  F,  motors  £123,  starters  £63.— Standard  Waygood  Hercules,  Ltd. 
Also  that  58  motors,  at  prices  30  per  cent,  in  excess  of  the  contract  which 
expired  on  October  8th,  be  obtained  from  Standard  Waygood  Hercules,  Ltd., 
at  £3,996  ;  and  that  addiUonat  switchgear  and  transformers  b  i  obtained  under 
existing  contract!  from  N.  Guthridge,  Ltd.,  £1,138;  British  Gencril  Elect'ic 
Co  ,  £^67;  British  Wes  inghouse  Co.,  £603;  Aust.  General  Electric  Co.,  £441. 

—rentiers. 
Public  Works  Department,  Sydney. 
104  A6  Edison  cells,  in  four  batteries  of  26  cells  each,  for  the  Newcastle 
workshops,  £551.— Standard  Waygood  Hercules,  Ltd. 

—  Si/.h,,-!!  Erenhig  Xius. 

Melbourne. — The  Melbourne,  Brunswick  and  Cobure  Tram- 
ways Trust  has  accepted  the  tender  of  Messrs.  Burt  &  Tiaima,  at 
£27.863,  for  construction  of  the  permanent  way. 

Ilford. — The  tenders  of  Messrs.  W.  T.  Henley's  Telegraph 
Works  Co.,  Ltd.,  have  been  accepted  by  the  D.C.  for  the  supply  of 
3,387  yards  of  triple-concentric  cable,  at  £2,260,  and  for  joint 
boxes,  at  £59.     Eleven  tenders  were  received. 

Ryde. — The  T.C.  has  accepted  the  tender  of  Messrs. 
Ruston,  Proctor  &  Co.,  Ltd.,  for  a  semi-Diesel  engine  for  pumping 
purposes,  at  £298. 


FORTHCOMING     EVENTS. 

Bontgen  Society.— Tuesday,  January  4th.  At  8.15  p.m.  At  the  Institution 
of  Electrical  Engineers,  Victoria  Embankment.  W.C.  Paper  on  "Some 
Obeervations  upon  the  Occurrence  of  Uranium,"  by  the  President,  &o. 

Royal  Institution  of  Great  Britain.— Tuesday,  January  4th,  Thursday, 
January  6th,  and  Saturday,  January  8th.  At  3  p.m.  At  Albemarle  Street, 
Piccadilly,  W.  Christmas  Lectures  for  Juveniles,  "  Wireless  Messages 
from  the  Stars,"  by  Prof.  H.  H.  Turner. 

Greenock  Electrical  Society.— Friday,  Januiry  7th.  At  7.45  p.m.  At  the 
Temperance  Institute.  19.  vVest  Stewart  Street.  Paper  on  "  The  Economy 
of  Electricity  in  a  Small  Household,""  by  Mr.  W.  B.  Smith. 

Electro-Harmonic  Society.— Friday,  January  7th.  At  8  p.m.  At  Holborn 
Restaurant.    Smoking  concert. 

Mancliester  Association  of  Engineers.— Saturday,  January  8th.  At  Grand 
Hotel.  Aytoun  8tre  jt.  Paper  on  "  The  Impirtance  of  Uniform  Conditions 
for  Engineeiing  Operations  and  Industrial  Work,"  by  Mr.  A.  Etchells, 


NOTES. 

A  Happy  New  Year  I — We  wish  ail  of  our  readers — 
manufacturers,  professional  and  commercial  men,  electrical 
engineers  engaged  in  munitions  production  at  home,  and  friends 
in  the  Fleet  or  in  the  trenches — all  the  good  that  they  can  wish 
for  thertselves  in  1916.  May  the  Victory  of  the  Allies  not  be  long 
deferred,  permitting  the  electrical  industry  to  return  to  its  normal 
interests  and  activities. 

Russian  Iron   tor   Electrical   Pur|»oses. — In   1013 

the  quantity  of  iron  imported  into  Russia  for  the  construction  in 
that  country  of  electrotechnical  apparatus  amounted  to  a  total  of 
4,000  tons.  Investigations  recently  carried  out  have  shown  that 
in  the  Urals  there  are  large  reserves  of  iron  which,  suitably  treated, 
wonld  serve  quite  successfully  for  this  purpose,  not  only  as  a  con- 
structional material,  but  also  in  respect  of  its  magnetic  properties. 
It  is  hoped  that  in  the  future  Russian  iron  will  take  the  place  of 
German  iron  in  the  national  electrotechnical  industry. 

Chain  Screen  Doors  for   Furnaces. — Everyone  who 

has  had  to  work  round  ovens  and  furnaces  knows  what  discomfort 
has  to  be  endured  by  the  attendants  from  the  heat  when  the  doors 
are  thrown  open,  and,  further,  what  a  chilling  effect  the  inruehing 
oold  air  has  upon  the   interior   of  the   furnace  and  its  contents. 


Doors,  however,  must  be  opened,  be  it  to  renew  the  charge,  mani- 
pulate the  contents,  or  study  the  interior  conditions. 

The  Wiegand  chain  screen  doors,  in  the  form  used  mostly  around 
glass,  metal  and  chemical  furnaces,  consist  of  a  multitude  of 
freely  hanging  individual  strands  of  steel  chain  suspended  close 
together  from  a  steel  bar  in  a  manner  to  form  a  cnitinuoue  sheet 
or  curtain  of  chain,  not  unlike  the  familiar  Japanese  screen. 

Tnis  curtain  effeutively  hinders  the  heat  from  leaving  the  fur- 
nace and  the  cold  air  from  entering.  The  loosely  hanging  strands 
are  parted  with  ease  and  pressed  aside  by  the  tools  or  other  objects 
projejted  into  the  furnase,  falling  togetlier  again  afterwards. 

Tne  holes  in  the  links  of  chain  permit  an  unhampered  view  of 
the  interior — in  fact,  a  better  purvey  than  under  ordinary  condi- 
tions may  be  obtained,  as  the  glare  is  toned  down,  and  the  eff  ct 
is  similar  to  looking  into  the  furnace  through  a  piece  of  wire 
gauzd. 

The  doors  are  supplied  in  "automatic  "  and  "non-automatic" 
forms.  The  automatic  is  employed  mostly  on  boiler  furnaces, 
where  the  opening  of  the  ordinary  fire  door  caupes  the  screen  to 
unroll  from  a  cylinder  hung  above  the  furnace  opening.  The 
non-automatic,  which  is  much  used  on  ovens  and  other  furnaces, 
is  much  simpler  in  construction.  The  chains  forming  the  screen 
are  suspended  from  a  bar  and  may  be  raised  out  of  the  way  by  a 
hand  chain  running  through  a  pulley  overhead.  Whtn  needed, 
the  screen  is  lowered  into  supporting  brackets  fixed  at  the  sides 
of  the  opening. 

These  chain  screen  doors  are  the  result  of  several  years  of 
expjrimentation,  having  been  first  adapted  for  use  on  boiler  fur- 
naces, where  they  have  been  in  practical  operation  for  three  years. 
They  are  made  by  the  E.  J.  Codd  Co.,  Baltimore,  Md.,  U.S.A..— 
A/fttiUiirgical  and  Chemicul  Eihjiiwering. 

Iteinforced    Concrete   Construction.— The    London 

Gazette  for  December  2.^fch  0  jntains  the  full  text  of  the  regi  1  itii  ni 
made  by  the  London  County  Council,  and  confirmed  by  the  L  ical 
Government  B  ard,  for  the  use  of  reinforced  concrete  in  building 
construction.  The  regulations  are  very  detailed,  and  include  tech- 
nical data  and  formula'  to  boused  in  calculating  bending  moments, 
resistance  moments,  permissible  loads,  &o. 

An  Excellent  Record. — At  the  outbreak  of  the  war 

the  Cilioo  Printers'  A^sociation,  Ltd.,  of  ManohBstnr,  hal  a  staff  of 
37  electricians  engaeed  on  maintenance  work.  Within  the  first 
two  months  15  j  )ined  the  Forces,  and  within  the  first  six  months 
10  left  to  take  up  various  grades  of  work  for  the  Government. 
There  then  remained  a  staff  of  12,  nine  of  whom  have  attested,  the 
remaining  three  being  over  military  age.  Oat  of  the  nine  attested 
men  the  Association  is  hoping  to  retain  at  least  fi/e  to  enable  the 
electrical  department  to  continue  its  operations.  How  important 
these  operations  are  may  be  gathered  from  the  facts  that  all  the 
engineering  shops,  many  of  which  are  electrically  operated,  are 
working  at  full  speed  ;  over  400  dynamos  and  motors,  representine 
between  11,000  and  12,000  H. p.,  are  daily  at  work,  and  some  600 
miles  of  wire  and  30,000  lights  have  to  be  maintained.  We  recently 
recorded  that  a  late  member  of  the  staff  had  been  granted  the 
"  Croix  de  Guerre  "  for  gallantry  in  France.  The  department 
certainly  seems  to  be  "doing  its  bit." 

\ew  Motor-Car  Li»litinff  Regulations.— Under  the 

new  motor-cat  lighting  regulations  which  come  into  force  on 
January  lOtb.  not  only  are  all  headlights  prohibited,  but  it  is  pro- 
vided tha'',  where  electric  side  lamps  are  used,  the  bulbs  must  not 
exceed  12  watts,  or  give,  in  use.  a  greater  candle-power  than  a  12- 
watt  bnlb,  as  standardised  for  side  lights  by  the  Engineering 
Standards  Committee.  The  front  glass,  if  circular,  must  not 
exceed  B  in.  in  diameter,  and,  if  rectangular,  the  longer  side  must 
not  exceed  6  in.  The  whole  of  the  front  glass  must  also  be 
obscured  with  one  thickness  of  ordinary  white  tissue  paper.  In 
certain  sohednled  areas  the  light  must  be  further  obscured  by 
disks  of  cirdboard  or  opaque  material  in  which  are  pierced  six 
small  holes. 

Institution   and    Lecture    ^'otes.— Diesel    Enj^ine 

Users'  Association. — At  the  December  meeting  of  the  Asscc'a- 
tion,  Mr.  Geoffrey  Porter,  borough  electrical  engineer  to  the 
Worthing  Corporation,  was  elected  President ;  and  Mepsrs  C  0. 
Milton  (Maidenhead"),  C.  Gould  (Letchworth),  and  H.  Leslie 
Dixon  (LHatherhead),  were  elected  members  of  the  Committee. 
M'.  Percy  Sill  (Chelsea)  was  elected  as  Honorary  Secretary.  The 
Acting  Hon.  Se  jretary  for  the  current  year  stated  that  there  had 
been  an  increase  du'ing  the  year  of  19  members,  the  total  member- 
ship to  date  being  48,  and  representing  104  Desel  engines,  having 
a  total  horsepower  of  23,984.  During  the  year  1915  a  work  of 
considerable  importance  had  been  accomplished  in  drawing  up  a 
standard  form  of  policy  of  insurance  against  breakdown  specially 
applicable  to  Diesel  engines,  in  conjunction  with  Messrs.  Bankp, 
\Varner  &  Co..  Ltd.  Under  this  arrangement  preferential  terms 
are  grantcJ  to  members  of  the  Association,  or  to  the  undertakings 
for  which  they  act.  The  scheme  also  provides  for  inspection  of 
engines  and  full  reports  by  engineers  who  have  made  a  special 
study  of  Diesel  engine  plant.  The  subject  of  income-tax  assess- 
ment, and  of  the  allowance  made  for  depreciation  by  the 
Inland  lievenue  Authorities,  also  received  careful  consideration. 
Before  the  conclusion  of  the  meeting,  the  retiring  President, 
Mr.  J.  E.  Edgoome,  referred  to  the  rapid  growth  of  the  Apsociation 
from  small  beginnings,  and  spoke  of  the  work  carried  out,  which 
had  proved  useful,  not  only  to  users  of  Diesel  engines,  but  also  to 
engine  makers  and  others  interested  in  the  industry.  The  next 
meeting  will  he  held  on  January  19th.  1916,  when  the  subject  of 
the  possible  use  of  "  Tar  Oils  and  Fuel  Oils  from  other  Sonrcea  " 
will  be  considered, 
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Kleeliical  Association  of  Australia  (Victoria  Section).— 

The  Council  reports  that  22  members  of  the  Association  have 
joined  the  Expeditionary  Force.  One,  Lieut.  R.  T.  Watts,  died  as  a 
result  of  wounds  received  at  the  landing:  at  Gaba  Tepe.  Mr. 
E.  H.  W.  Westwood  has  resipned  his  ofiice  as  secretary,  owinp  to 
military  duties.  The  average  attendance  at  meetings  has  been  SI'S 
members  and  visitors.  The  scheme  for  licensing  wiremen,  which 
was  delayed  by  unforeseen  circumstances,  will  be  submitted  in  the 
near  future. 

Association  of  Alining  Electrical  Engineers.— At  a  recent 
meeting  of  the  Yorkshire  Branch,  at  Sheffield,  a  paper  was  read  by 
Mr.  Andrew  Gibson,  of  Glasgow,  on  "  Bearings  of  Electrical 
Machinery."  He  said  that  ball  bearings  fulfilled  better  than  any 
other  type  the  principal  aim  of  bearings — to  reduce  friction  to  a 
minimum.  Properly  installed,  ball  beatings  required  very  little 
attention  and  very  little  oil,  but  it  was  essential  that  they  should 
not  be  allowed  to  run  dry. 

Royal  Society  of  Arts.— The  following  are  included  among 
the  arrangements  for  meetings  during  .January  and  February, 
1916:— 

Wednesday,    January   6th,  3   p.m.    (Juvenile  Lecture.)     Prot.    John    M. 

Thomson,  LL.D.,  F  R.8.,  "  Crystallisation  "    (With  oxperimenls.) 
Wednesday,  January  12th,  3  p.m.    (Juvenile  Lecture.)    James  Swinburne, 

F.B.8.,  "  The  Science  of  Some  Toys." 
Wsdnesday,     February    9th,    4  30  p.m.    (Ordinary  meeting.)      Prof  J.   A. 

Fleming,  F.R.8.,  "  The  Organisation  of  Scientific  Eesearch." 

Volunteer  Bfotes. — Engineering  Institutions' Volun- 
teer Engineer  Corps. — Orders  for  week  commencing  January 
3rd,  1916.— By  Lieut.-Col.  C.  B.  Clay,  V.D.,  Commandant. 
Drills,  6.25  to  7.25  ;  7.25  to  8.25  p.m. 

Monday,  .lanuary  3rd.— Sections  1  and  2,  Teohnical ;  Sections 
3  and  4,  Squad,  Signalling  Sections  and  Recruits. 

Tvesday,  January  4th.— School  of  Arms  with  Architects  Corps, 
(1  to  7  p.m. 

Thursday,  January  6th.— Sections  1  and  2,  Shooting. 

Friday,  January  7th.— Sections  3  and  4,  Technical  ;  Sections  1 
and  2.  Squad.  Signalling  Sections  and  Recruits. 

Officer  of  tlw  Meek:  Monday,  January  3rd,  1916,  to  Saturday, 
January  8th,  Mr.  L.  C.  Hughes-Hallett. 

Plafnun  on  Duti/. — Monday,  January  3rd,  to  Saturday,  January 
8th.— No.  1  Platoon. 

Platoon  on  duty  to  provide  a  piquet  for  Headquarters  of  one 
N.C.O.  and  three  men,  and  also  one  N.C.O.  for  instructing  recruits. 

Sections  for  Technical  Parade  at  Headquarters,  London  Elec- 
trical Engineers,  46,  Regency  Street,  S.W. 

S'ections  for  Shooting  Parade  at  Miniature  Ranges. 

Unless  otherwise  ordered,  all  Parades  at  Chester  House. 
E.  G.  Fleming, 
Acting  Adjutant  and  Cumjmny  Commander, 

Fatalities, — On  Sunday  last,  at  Eastliourne,  a  motor-car 
belonging  to  a  visitor  collided  with  and  smashed  one  of  the  elec- 
tricity supply  H.T.  switch  pillars  ;  two  men  who  came  to  render 
assistance  received  fatal  shocks,  and  several  others  had  narrow 
escapes.  The  occupants  of  the  car  escaped  injury,  and,  according 
to  the  Times,  it  is  thought  that  the  oar  was  not  actually  touching 
any  live  metal,  until  it  was  moved  by  the  men  who  came  to  help, 
when  owing  to  the  front  axle  coming  into  contact  with  a  wire, 
the  metal  work  of  the  car,  which  was  rubber  tired,  bees  m  3  alive, 
and  two  of  the  men  were  killed.  An  inquest  was  opened  on  the  27th 
inst.,  and  was  adjourned  in  order  that  the  I'.oard  of  Trade  might 
send  down  an  expert. 

An  inquest  has  been  held  into  the  death  of  a  driver  in  the  A  S.C., 
who,  during  the  gale  on  Monday,  fell  among  some  electric  lighting 
wires  used  for  lighting  the  Blackheath  huts,  which  had  been 
blown  down,  and  received  an  electric  shock.  Verdict,  "  .Xccidentsl 
death." 

Removinn-  Iron  Scale  by  Electrolysis. — When  iron 

is  worked  into  sheets,  wires,  tubes,  \  3.,  the  well-known  bluish-black 
scale  is  produced  each  time  that  it  is  heated  to  the  annealing 
temperature,  or  in  the  case  of  tubes,  to  the  welding  temperature. 
This  hard  scale  must  be  removed  before  the  metal  can  be  again 
rolled  or  drawn,  or  before  it  can  be  tinned  or  galvanised.  This  is 
usually  done  by  immersing  the  oxidised  metal  in  sulphuric  acid, 
which  is  termed  "  pickling." 

The  black  oxide  of  iron  is  PVaOi,  and  this  is  not  soluble  in 
sulphuric  acid.  The  scale  is  removed  partly  by  dissolving  the  iron 
underneath  it,  and  partly  by  forcing  it  off  by  generating  hydrogen 
gas  between  the  scale  and  the  surface  of  the  clean  metal  by  the 
dissolving  of  the  metal  by  the  acid.  The  prooefs  is,  therefore, 
intrinsically  incorrect  in  principle,  as  it  is  not  a  true  dissolving 
of  the  scale,  but  must  consume  good  iron  and  a  corresponding 
amount  of  acid. 

In  the  electrolytic  process,  however,  the  action  is  reversed  ;  the 
scale  is  rendered  readily  soluble  and  the  metal  insoluble,  hence  it 
is  correct  in  principle,  the  scale  alone  being  dissolved.  In  thia 
process,  first  brought  out  by  C.  J.  Ileed,  and  patented  by  him, 
the  iron  is  made  the  cathode,  and  the  oxide  dissolves  readily  ; 
it  is  not  reduced  to  metallic  iron,  but  goes  into  solution  aa  oxide. 
When  the  current  density  is  high  enough  to  keep  the  clean  metal 
covered  with  hydrogen,  no  good  metal  will  be  dissolved.  Hence 
the  process  is  correct  in  principle  .  it  will  dissolve  the  scale  only, 
will  not  dissolve  any  good  metal,  and  will  require  the  consumption 
of  only  as  much  acid  as  is  necessary  to  dissolve  theiscalo. 

Although  the  amount  of  good  metal  and  acid  consumed  in  the 
ordinary  piokling  procss,  and  saved  l)y  the  clcotrolytio  prnoen, 
may  be  small  rrlativcly  to  the  weight  of  the  article  piakled,  yet 
when  many  tons  of  steel  are  cleaneil  per  day,  as  in  some  lar?e 
works,  the  value  of  these  unnecfs-ary  waMes  is  nonsldcrable.  Mr, 
Ilee<l  estimates  that  this  saving  would  be  about  .0  to  75  cents  per  ton. 


The  anode  in  this  process  is  most  conveniently  made  of  lead. 
The  ordinary  scale  is  removed  in  about  a  minute's  treatment,  less 
when  thinner,  and  more  when  thicker.  The  cost  of  the  electrical 
energy  Is  very  small,  amounting  to  only  a  few  cents  per  ton  of 
wires  and  sheets.  The  iron  comes  out  of  the  bath  almost  white, 
resembling  silver,  in  marked  contrast  to  the  dirty  gray  appearance 
in  the  ordinary  pickling  process.  It  is  then  probably  also  in 
much  better  form  for  galvanising  and  tinning. — Carl  Ilering,  in 
Met.  and  ('hem.  Eny. 

Electric  "  Guard  Wires.'" — In  rindustrie  Elnctrique 

for  December  25th  an  illustration  is  given  of  the  electrically- 
charged  wire  fence  erected  by  the  Germans  along  the  Dutch 
frontier  to  prevent  desertions.  The  fence  consists  of  several  wire3 
mounted  on  insulators  and  connected  with  a  source  of  high- 
pressure  current.  Ordinary  barbed-wire  fenct'3  on  either  side  pre- 
vent accidental  contact  with  the  electrified  lines.  The  use  of  this 
system  enables  an  effective  barrier  to  be  provided,  and  many 
sentries  to  be  dispensed  with,  but  of  course  the  electric  fence 
presents  no  difficulty  to  an  electrician,  and  the  Belgians  are  said  to 
pass  through  the  barrier  with  the  greatest  ease,  with  the  aid  of  an 
ordinary  barrel.  Getting  inside,  the  Belgian  makes  the  barrel 
roll  towards  the  electric  fence  by  adopting  the  method  of  a  squirrel 
in  its  cage  ;  when  the  barrel  reaches  the  fence,  the  iron  hoops 
round  it  earth  the  wires,  and  the  traveller,  perfectly  sheltered 
within  his  cage,  passes  under  them  without  any  risk  oi  incon- 
venience. 

Reserved  Occupations, — A  supplementary  official  list 

of  reserved  occupations  includes  :  — 
In  all  industries — Works  Chemists. 
Electricity  Meter  Manufacture — Calibrators. 
Bjiler  Insurance  Cjmpanies — BMler  inspectors,  technical  office 

staff. 

Artiticiill  Rubber. — According  to  German  reports,  Prof. 
Memmler,  of  the  XJniverfity  of  Berlin,  has  discovered  a  process  for 
the  manufacture  of  synthetic  rubber,  and  a  Frankfort  firm  of  tire- 
makers  has  proved  its  practical  value  by  exhaustive  tests.  The 
Frankfurter  Zeituny  opines  that  in  the  course  of  time  "  the  manu- 
facture of  synthetic  rubber  will  make  it  unnecessary  to  import 
rubber  into  Germany,  and  one  of  the  gravest  inconveniences  caused 
by  the  stoppage  of  German  oversea  traffic  will  thus  be  removed  ; 
German  science  has  made  one  more  contribution  towards  winning 
the  war," 

For  Sale,  —  ^lessrs,  B.  Norman  &  Son  will  s^jll  by 
auction  without  reserve,  at  Westboume  Grove,  W.,  on  January 
12th,  a  60-H.p.  gas  engine,  dynamo,  switchtroard,  fittings,  ico.,  of 
which  some  particulars  are  given  in  our  advertisement  pages 
to-day. 

Appointments  Vacant. — Shift  engineers,  station  fitters, 

wiremen  and  engine  drivers  (steam  and  oil  engine),  for  the 
Southern  Command  Military  Camp,  near  Salisbury  ;  two  switch- 
board attendants  for  Wakefield  Corporation.  See  our  advertise- 
ment pages  to-day. 


OUR     PERSONAL     COLUMN. 

The  Editors  incite  electrical  engineen,  whether  connected  with  tKt 
technical  or  the  commercial  side  of  the  profession  and  industry 
also  electric  tramioay  and  railway  officials,  to  keep  read«ri  of  th« 
Electbical  Bbtiew  posted  as  to  their  nwvements. 

Central  Station  Officials. — .\  Melbourne  paper  says^ 
lli:it  (lie  ihicf  oiit;inet'r  of  tiio  'ni.-iiiuini.an  Govormnent  hydro- 1 
clortiic  dcpartnifnt  has  iiiadp  tln^  toliowiti):  appointments: — ) 
Power  (itatioii  hiupfiint<'n<lont,  Mr.  H.  TI.  .\.  Curtis,  of  Lnko  j 
Coloridce.  New  Zealand;  shift  »Mi).'iueer,  Mr.  B.  S  MarshalL 
of  Diiiiodin;  Mr.  P.  S.  M'Aithur,  of  Hobart;  and  Mr.  G.  FJ 
I". vans,  of  Bahiiain.  Sydney. 

Mr.  R.  .\i,l,AN  Brown  ha.s  hoen  apiinint<^d  by  thr  Fnlkirb 
'I'dwn  (niiMcil  olwtrical  on;:inorr  for  fho  liiii^'h  in  place  of] 
Ml.  Ilainl.i  Uanwin.  wlio  rocently  ro.signod  with  the  ohjeotJ 
of  joiDintJ  M.M.  Forces.  Mr.  Brown  tM^rved  his  apprentieeship'j 
ill  (invnock.  and  afterwaixls  lield  a,  jvviilion  in  eonnpotioB.] 
with  (Ihisfjow  foriKiralion  trani\\a.\.s.  Hei  went  to  Falkirfc ' 
five  years  a(jo  as  chief  assistant  enjjineer  at  tlie  (  orporatiOD 
electricity  works,  and  for  the  pa.st  three  mouths  ha.s  beeivj 
acting  a.s  interim  engineer. 

'I'iie  staff  of  the  Borniondsoy  electricity  works  prc^Mitcd  Mr.J 
\V.  'rANCitrn  with  a  handsome  clcx-k  as  a  parting  gift  on  hifll 
leaving  Bermondsey  to  take  up  his  appoiiitmont  at  tlte  pow«tJ 
ulation.  Stalybridge. 

General, — Mr.  Cncii.  SAiNsniRV,  m;ina>^in)j  dircctfl 
of  M,  ssrs.  St<itli<-rt  &  Pitt,  Ltd.,  of  IMith.  who  i.s  to  he  innjij 
lii'd  on  January  l.st  to  MisH  Tjois  Alder,  lias  bei-n  presi'ntod  bj 
the  working  staff  with  a  uilver  card   tray,   ,'ind   by   the  en 
liloye.-i   witli    a    silver  salver,   nilver   rose  bowl,   and  a  uilvsrl 
iiialch-hox. 

Easlrni    V.nginrcTing    >>tate8    that   Mr.    ARTlirn    If.    PrkrCS.J 
(MesHrs.  PriHH'c.  diirdew.  Hnell  &  Hider.  of  Ixindon)  recently j 
arriv.'d  in  Shanghai.    Ilestopiied  nt  Mong-Kong.  where  hisfir 
ail'  eonsidling  engineers  to  the  Colonial   Government  and  tft| 
the  lloiig-Koiig  ICIectrieity  Supply  Co..  and  honorary  eoiisult 
ing  engineers  to  Hong-Kong  University.     Mr.  Piee<-e  was  tol 
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ivniiiin  in  Slianuliiii  iilimit  a  fmfnijjlit.  IIi'  wont  to  Shanghai 
in  itv^poDso  to  tho  ivquo.st  ol  tho  Shanj;hai  iMuniiiiial  Council 
that  his  tinn  .send  nut  a  man  "  to  advise  tlio  Electricity  Coni- 
iiiitt<v  and  ('(Hincil  neneially  im  all  points  connected  with  the 
ele<;trieity  <'Xtensi<in  nndeitakin;;."  lie  wa.s  the  principal 
jiiie.-t  at  the  first  annual  <linnerof  the  Hon^'-Kon;,'  University 
l'.M;;ineerintr  Socielv.  held  on  Di><endier  otli.  Prof.  C.  .\. 
Mi(lillel<in  Smith,  who  presidcl,  remarked  that  Cliina-  was  tho 
Meiia  of  enj^inoerint,'. 

Roll  Qf  Honour. — Rillcman  Kknkst  .Xnmrrr,  of   the 

l-'th  J^iltali.^n  Kille  Brigade,  lately  on  the  Rnghy  staff  of  the 
British  Thoiiison-lloiiston  Co..  Ltd..  has  heen  killed  in  France. 
Bondiaidier  .J.\Mi:s  BniKK.  of  the  Koyal  Field  .\rtillery.  for- 
ii.erly  an  el<H-tri<-ian  employed  hy  Mr.  11.  Varley.  of  Colne, 
has  iieeri  wiuinde<l  in  France,  and  is  now  in  hospital  at 
Boulogne. 

Wo  regl'et  to  learn  of  the  death,  at  the  ag.'  of  :ll  years,  of 
Second-Lieutenant  W.  ().  (r.\UKKrT,  who  had  been  for  .some 
years  in  the  service  of  Mes-sr.s,  Siemens  Bro.s.  Uvnamo  Works, 
Ltd.,  at  Madras.  Mr.  (ianett  left  Madnus  in  bctohor,  1914, 
having  obtained  a.  conniiission  in  the  Queen's  Own  3rd 
Sappers  and  Miners,  and  after  a  .short  training  in  Bangalore 
ho  left  for  the  front  in  Mesopotamia,  whence  he  is  now 
reported  to  have  been  "killed  in  action." 

Tlie  death  is  report<'d  in  action  of  M.  Geori-.ks  Meyer,  fur 
some  time  secretary  of  the  Chambrc  Syndicale  des  Industries 
Klectrii)Ue.«.  and  chainnan  of  the  .seventh  section  of  the  same. 
Private  Fr.v.nk  WHiTAKti!.  of  the  West  Yorkshire  Regiment, 
who  went  to  the  Dardauelle-s  on  July  3rd,  has  been  missing 
from  his  regiment  fur  .some  time.  He  is  38  years  of  age,  and 
had  fought  in  Elgypt,  being  pre.sent  at  the  battle  of  Khartoum. 
Prior  to  the  outluvak  of  the  pre.sent  war  ho  was  engaged  with 
the  Yorkshire  Electric  Power  Co. 

News  has  Iwen  received  of  the  death,  as  a  result  of  wounds 
received  in  the  battle  of  Loos,  of  Sergeant  J.  Dalton,  of  the 
West  Cheshire  Regiment.  Sergeant  Dalton  had  seen  service 
in  India  and  S<iuth  .Africa,  and  had  been  with  the  Force.s 
.since  .August.  101-1.  He  was  wounded  duiing  the  retreat  from 
Mons  and  w'a.s  invalided  honu',  but  returned  to  the  firing 
line  again.  Prior  to  the  wju'  he  had.  for  six  ycare,  been  en- 
gaged with  the  Plucni.\  Dvnamo  Manufacturing  Co.,  of  Brad- 
ford. 

Private  Ci,ii-I'Okii  Bentlky.  of  the  Pith  Battalion  Yorkshire 
Regiment,  has  died  as  a  result  of  wounds  received  in  action 
in  France  <ui  September  3(lth.  Ho  was  formerly  engageil  at 
the  Heclcmondwike  ele<-tricity  W'orks.  ■ 

lianee-Corporal  Ernest  L.akky.  of  the  9th  Battalion  W'est 
l!i<ling  Regiment,  has  been  killed  whilst  on  patnd  duty 
in  Fi'ance.  He  was  iil  years  of  age,  and  was  formerly  em- 
ployed at  the  Halifax  Corporation  electricity  works. 

Obituary. — Mr.'  A.  T.  Webb. — The  death  occurred 
on  December  'ilst,  after  an  illness  of  ten  months'  duration,  of 
Mr.  .\lfred  Thos.  Webb,  who  for  about  20  vears  had  been 
on  the  staff  of  Messrs.  Grompton  &  Co.,  electrical  engineers, 
of  Chelmsford.     He  was  oo  years  of  age. 

Herbert  .\k.v.aiui  T,\iu>u.— We  learn  with  very  deep  regret 
of  the  death  of  .Mr.  Herherl;  Taylor,  of  the  firm  of  Clark, 
Fordo  and  Taylor,  which  occurred  early  on  Thursday 
moi:ning,  the  •2'iid  inst.  Mr.  Taylor  was  seventy-four 
years  of  age,  and  had  been  in  failing  health  for  some 
time  past.  llerlicrt  Taylor  obtained  his  commission  as 
Lieutenant  in  the  Royal  Engineers  (in  .lune.  18f)-2)  when  nearly 
•_'l  years  of  age.  Ordered  abroad  at  ;i  time  \\hen,  for  urgent 
jirivate  reasons,  it  was  necessary  to  stay  in  England,  he  re- 
signed his  commission  and  became  a  pupil  of  the  late  Mr. 
Latimer  Clark,  F.R.S.,  in  1807.  This  marked  the  introductitm 
t>  telegraph  and  subnuiririe  cable  engineering  to  which  his 
whole,  life  wa.s  devoted.  Mr.  Taylor,  up  to  the  time  of  his 
demise,  was  a  partner  in  the  firm  of  Clark,  Forde  &  Taylor, 
the  termination  of  his  partnership-fAx-urring  at  his  own  request 
at  the  end  of  the  pre.s<'nt  year.  During  Mr.  Taylor's  pupilage, 
and  whilst  acting  for  Mr.  Clark  as  his  chief  as.sistant  <'ngineer, 
;i  large  amount  of  u.st>ful  work,  was  carried  out  by  him,  notably 
in  connection  with  tho  .seri<'s  of  exp<>riments  which  resuKed  in 
the  production  of  the  well-known  f'lark's  Standard  Cell  and 
the  detern)inati«in  of  its  E.M.F.  in  absolute  measure,  et<\  In 
Iliis  work  Dr.  .Alexander  Muirhead  wa«  also  a.ssociated.  We  may 
also  mention  the  experimental  work  on  the  effect  of  t<^nipera- 
ture  on  the  electrical  resistance  of  gutta-percha  covered  con- 
ductors, whi<-h  was  carried  out  b,v  Mr.  Taylor  on  behalf  of 
Mr.  Clark. ^  The  first  im|iortant  cable  work  upon  which  he 
was  engaged  was  the  Persian  (lulf  cable  of  1S68,  Latimer  Clark 
being  the  engineer  apiwinted  by  the  Government  to  carry  out 
tho  laying  operations.  On  the  voyage  out  to  Bombay,  on  the 
P.  &  O.  steamer  Climatic,  the  ship  struck  the  "Shadw^an 
Pveef  in  the  Red  Sea,  many  lives  being  lost.  Mr.  Taylor 
luippily  escaped  by  swimming  to  the  Reef,  on  which  some 
days  were  spent  before  relief  came.  The  greatest  trouble  to 
^Ir.  Herbert  Taylor  waa  the  loss  of  the  whole  of  the  testing 
instruments,  but  he,  with  improvised  apparatus,  sought 
l')r  and  constructed  by  him.self,  made  the  loss  sufficientl.v 
;^ood  to  insure  tho  proper  testing  and  control  of  the 
electrical  part  of  the  work  during  the  laying  of  the  cable. 
In  1892  Herbert  Taylor  bf  came  a  partner  with  Latimer  Clark, 
IT.  C.  Forde  and  Charles  Hockin,  thus  foi'ming  the  firm  known 
as  Clark,  Forde  &  Taylor,  who,  during  the  past  40  years,  have 
acted  as  consulting  engineers  to  all  the  great  submarine  cable 
companies,  and  whose  name  is  intimately  associated  with  the 
development  and  progress  of  submarine  telegraphy.     Beginning 


with  the  laying  of  the.  1.S73  and  1.S71  .\iiglo-.\tlantic  caldes,  and 
in  the  succeeding  yeai-s,  Herbert  Taylor  acted  as  <'ngin<'er  oa 
expeditions  tiH>  nunu'rous  to  record,  including  many  of  the 
lines  of  the  Eastern  Croup.  liidee<l,  tens  of  thousands  of 
miles  of  cable  were  laid  in  all  parts  of  the  world  under  hLs  per- 
sonal supervision.  'Ihe  la^t  foreign  work  undertaken  by  him 
was  in  conniH'tion  with  th<'  laying  of  the  British  Pacili<-  cable, 
upon  which  proji'ct  he  gave  evidence  before  the  Committee 
appointed  to  report  upon  the  proposal,  and  for  which  subse- 
quently his  firm  were  apixiint-i.-d  engineers,  an<l  as  .senior  partner 
Herbert  Taylor  was  respon.sible  for  the  sp<'cifieati<ms  to  which 
the  cable  was  manufactmXKl  and  laid.  Beyond  taking  part  in 
his  firm's  engineering  work,  Mr.  Taylor,  in  ass<]ciation  with  the 
.Muirhead  brotlu'is,  ,solve<l  the  problem  of  duplex  working  ou 
submarine  cal)les,  and  thus  doubled  the  earning  p<iwer  of  many 
millions  of  cajiital  invested  in  such  undertakings.  The  intro- 
duction of  automatic;  transmission  of  signals  on  cable  circuits 
was  also  in  no  small  degree  due  to  his  elTorts.  The  construc- 
tion of  highly  s<"nsitivo  relays  was  engaging  Mr.  Taylor's  att<'n- 
tion  when,  in  1.S98,  Mr.  S.  (1.  Brown  approacherl  him  in  order 
to  obtain  his  as.sistun<:e  in  developing  c<'rtain  ideas  relative  to 
cable  working,  and  this  partnership  resulteil  in  the  invention 
of  tho  drum  cable  relay  and  magnetic  ohunt,  which  hfivo 
proved  of  such  great  benefit  to  the  numerous  cable  companies 
which  have  adoptml  the  system.  Such  a  record  impresses  upon 
us  the  .services  rendi>re<l  to  t<'legraphy  by  Herbert  Taylor,  whose 
many  patents  bearing  (ju  cable  enterpris*>  are  evidence  of  his 
activities.  Mr.  Taylor  was  a  member  of  the  Institutions  of 
Civil  Engineers  and  Electrical  Engineers,  and  .served  on  the 
council  of  the  latter  for  .some  years,  .f^s  a  meiid)er  of  the  Sub- 
Committee  on  Cables,  aiyiointed  by  the  Engineering  Standards 
Committee,  Herbert  Taylor,  with  his  exceptional  knowledge  of 
copper  conductors,  assisted  materially  in  their  deliberations. 
TTntortunately  Mr.  Taylor's  natural  reserve  and  di.slike  of  pub- 
licity led  to  a  largo  amount  of  interesting  exiierimental  work 
done  by  him  not  being  published.  We  mention,  however, 
papers  on  the  "The  Electromotive  Force  of  Mercury  .\lloys," 
Hockin  &■  Taylor:  "Temperature  Coelficients  of  Conductivity 
Copper"  (C.F.  &  T.),  which  latter  have  been  adopted  by 
'the  Engineering  Standards  Committee.  Those  who  knew 
Mr.  Taylor  admired  hiin  for  his  per.sonal  gifts  and  ever 
courteous  manner.  .\  staunch  friend,  and  modest  to  a  degree, 
he  never  had  what  is  called  the  "  bu.siness  instinct."  Disin- 
tereste<l  and  ready  to  assi-st  any  and  all  who  came  to  him  for 
help  and  a<lvice  on  whatever  matter  it  might  be,  assistance 
was  rendcre<l  with  n  graciousness  that  left  him  no  enemies  but 
many  friends,  who  will  sincerely  feel  their  k>ss  in  the  death  of 
this  loyal  gentleman,  to  whom  meanness  of  thought  or  idea  wa.s 
absolutely  foreign  and  unknown.  Mr.  Taylor  was  well-known 
to  one  of  tlie  Editors  of  this  journal,  and  to  a  numl>er  of  our 
readers,  who.  we  believe,  will  desire  to  jom  with  us  in  tender- 
ing sympathy  with  the  family  in  their  bereavement. 


NEW     COMPANIES     REGISTERED. 


Electrical    Manufacturers     Co.    of 

(I42.47.5l.— R.--i>istcrwl    December  21st,   by   Lindo  & 
bury   Cin-us,   B.C.      C:iipital,    £;i2.000    in    ji.l     ' 


Ihe    bus 


of- 


dealers  'in  m,ichin 
and  to  adopt  ;in  .J 
Co.,  Ltd..  the  L.n 
I.I.I. .  Brook,  Hirst 


rhants,  bankers,  engines 
iporters.  buyers,  sellers, 
implements,  rolling  stock, 
Bruce  Peeble: 
nc.ishire  Dvnamo  &  Motor  Co 
ft  Co.,  Ltd.,  Eckstein,  Heap  & 
'rbe  signatories  (with 


W'a 


E.C 


Reeves,    3S1.  Salisbury   House,    Londoi 

Siddelev.    28,     Victoria    Street,    S.W.,    electrical    ( 

Tlie   first  directors  (to   number   not   less   than  two 

Bunting,  E.  H.   K.    Reeves,    H.  C.  Siddelev.  W.   J 

Krkslein.   am!   S.   Whipp.     The  s.iid  first  d' 

of  the   firms   above  named,   and    each    may 

ill'-  firm    noniinating   him.      No   qualification    rerfu 

\i,lo]i,j    Street,  S.W 


Great    Britain,    Ltd. 

Co.,  2-3,  West  Street,  Kins- 
.  Objects  :  To  carry  on  in 
,  commercial,  and  general 
rs,  ironfounders,  shipowners, 
and  manufacturers  of  and 
and  hardware  of  all  kinds, 
;  &  Co.,  Ltd..  Crompton  and 
.  Ltd..  M\en.  West  &  Co., 
Co..  Ltd.,  Whipp  &  Bourne, 
e  share  each!  are:  E.  H.  !•". 
..  company  director;  H.  C. 
ngineer.  Private  company. 
)r  more  than  ten)  are  J.  H, 
Moggridge.  j.  \.   Hirst.  A. 


the 


especl 


ortice  during  the  pleas 
ired.      Registered    otfici 


of 


OFFICIAL     RETURNS     OF     ELECTRICAL 
COMPANIES. 


W.  A.  Creedon  and  Co.,  I.td. — Debenture,  dated  December 

2nd,  1!J15,  to  secur.-  £2W.  ch.irg.d  on  the  company's  undertaking  and  pro- 
perty, present  and  future,  including  uncalled  capital.  HoUier  ;  I.  Staal,  13, 
Brownlow  Street,  High   Holborn,   W.C. 

Ardee  Electric  Co..  Ltd. — Particulars  of  .£2,000  debentures, 

created  July  28ih,  1915,  filed  pursuant  to  Section  93  (3)  of  the  Companies 
(Consolidation)  .-Vet.  1908.  an*  to  Order  of  Court,  dated  December  13lh.  1915, 
the  whole  amount  being  now  issued.  Properly  charged  ;  The  company's  under- 
taking and  properly,  present  and  future,  including  uncalled  capital.  No 
trustees. 

Telephone  Co.  of  EfJ^'pt,  Ltd. — .-K  memorandum  of  satis- 
faction to  the  extent  of  jC'-l'Mi  on  December  15th.  1M15,  of  debenture  stock 
covered  bv  trust  deed  dated  July  ilth,  1904,  and  three  supplcinenul  deeds  of 
acknowledgment  dated  Februarv  21st,  1906.  March  4th,  1908,  and  October 
2rih.   1909,    securing   ;fc"200,(IOO.  lias  *een   filed. 

Oriental  Telephone  and  Electric  Co.,  Ltd. — .A  memoran- 
dum of  satisfaction  to  the  extent  of  £«30  on  December  lalli,  1915.  of  deben- 
ture stock  covered  by  trust  deed  dated  June  28rh.  1905,  and  supplemental  deed 
of  acknowledgment  dated  June  I2th,  1907,  securing  ;£:200,000,   has  been  filed. 

Albert  A.  Ball  and  Co.,  Ltd. — r^ebcnture,  dated  December 

IGlh.  191.5.  to  secure  .£1,000,  charged  on  the  company's  undertaking  anii 
properfv,  present  and  future,  including  uncalled  capital  (if  any).  Holder  : 
.\.    A.    ball,  92,    llornsry    Lane,    N. 
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CITY     N0TE5. 


Melbourne  Electric  Supply  Co.,  Ltd. 

Mb.  J.  B.  Braithwaitk  presided  ovei'  the  annual  meeting,  held 
at  Finsbury  Pavement  House,  E.C.,  on  December  '22nd.    He 
said  the  only  item  on  the  debit  side  of  the  balance  .sheet  which 
ehowe<l  any  cbange  was  the  increase  in  the  amount  of  con- 
■solidated  ordinary  stock  from  f3lXI,01K»  to  £915,000.    The  de- 
benture issues  were  the  same  except  that,  of  course,  they  had 
redeemed  a  further  amount  undej-  the  sinking  fund.     The  divi- 
dend equali.sation   account    of   i'Kl.OIIO,   established   last  year, 
remained  intact.     The  balance  carried   to  the  profit  and  loss 
account  was  £134.777,  which  was  much  larger  than  last  year. 
To  deal   first  with  the  figures  of  the  Melbourne  undertaking, 
the  income  from  private  lighting  was  i£94.791.  against  £81,778; 
from  power,  he^iting,  etc.,  ±'44, .393,  against  £37,4(iri;  from  public 
lighting,  £8.311,  against  £7,017;   and  fnuii  the  supply  to  the 
municipal  tramways,  £21,443,  against  £16,836.     The  next  item, 
that  of  bulk  supply,  £2,.529,  was  exceedingly  gratifying.     Last    - 
year  he  told  them  they  had  conuiienced  a  bulk  supply  to  one 
of  the  outlying  municipalities  of  Melbourne,  from   which,   at 
that  time,  they  got  the  in-significant  revenue  of  £321,   but  he 
pointed  out  the  importance  of  that  fact.     Now  they  were  supply- 
ing five  of  the.se  outlying  municipalities,  .so  that  it  looked  as 
if  they  had  permanently  put  a  stop  to  the  idea  of  everyone 
putting   down   a   little  ix)wer-house  of  his  own.     Of  course, 
the  <-ompany  supplied  these  municipalities  on  extremely  rea- 
sonable  terms — cheai")er   than    they    would   be   able    to    get   a 
.supply  from  a  p<iwer-house  of  their  own — but  it  consolidated 
their  ixisition  and  gave  them  an   additional  load.     This  year 
they  had  received  eight  times  as  nuich   from   that  source  a.? 
last  year,  and  it  was  an   item  which  was  going  to  increa.se 
largely   in   the   future.    Meter   rents.   £8,084,   showed   an   in- 
crease due  to  the  increa.se  in  the  number  of  customers,  and  the 
total     revenue    of     the    undertaking    wa.s    £179,752,     against 
£149,9.59,  or  an  increa.se  of  about  £"^0,(HtO,   which,  in  view  of 
the  war,  the  reduction  made  in  price  to  consumers,  and  the 
drought  from  which  the  c<ilony   had  <uily  lecently  recovered, 
must  be  considered  very  satisfactoiy.     On  the  other  side,  the 
generation  of  electricity  had  gone  up  from  £27,12-5  to  £3.5,072, 
the   distribution  of  electricity  from  £1,695  to  £1,794.  repairs 
and  renewals  from  £9.913  to  £11,142.  carbons,  lamp  renewals, 
etc.,  from  £4.773  to  £5,273,  and  general  charges  from  £13,929 
to  £19,013.     In  connection  with  the  latter  item,  he  might  .say 
that  89  of  their  emi)loyes,  or  17  per  cent,  of  the  total,  had  en- 
listixl,   and    the  company  was  paying   the  difference  between 
the  army  pay  and  the  wages  they  ha<l  been  receiving  to  their 
dep<>ndents.     Strictly  .speaking,  he  supiinscd  this,  and  the  .sub- 
scriptions they  bad  made  to  various  funds,  were  a.  little  outside 
the  province  of  the  company,  but  they  were  all  members  of 
the  British  Empire,   atul  in   this  great  war  for  the   peace  of 
Europe,  he  was  sure  the  bf)ard  would  have  the  support  of  the 
shareholders  in  what  they  had  done,  .^s  the  result  of  the  work- 
ing of  the  Melbourne  undertaking,  they  had  carried  £107,514 
to  profit  and  loss,  as  against  £93,202.     Geelong  was  a  much 
smaller  concern,  and  the   revenue  was  slightlv  down,  being 
£28,917  against   £29.161.     Geekmg  had   felt  th."'  etfwt  of  the 
drought  more  than   Melbourne,   and,   being  a   shipping  xxirt. 
had  been  affected  by  the  war  iming  to  the  conunandeering  of 
.ships   and    so   on.     The    bay   <-omnressing    imiusti-y   had   been 
interfere<l  with,  and  as  the  compres-sors  were  worked  by  elec- 
tric power  the  company  had  suffere<l      The  balance  carried  to 
profit  and  loss  was  £10,161  against  £11,1.37.  which,  under  the 
circumstances,  he  thought  was  a  good  re.sidt.      Coming  ba^'k 
to  Melbourne,   he  might  say  they  had  got  the  current  avail- 
able now  in  .5.37  miles  of  mains,  and   the  expenditure  which 
had  been  made  in  past  years  in  the  carrying  of  mains  to  the 
outlying  <listricts  was  beginning  to  produce  a    harvest.     Mr. 
F    W.  Clements,  their  local  managing  director  and  chief  engi- 
neer,   had    sent   a    report   which    showed   the    wi.sdom  of   the 
expenditure  they  had  made  in  past  years.    He  said  they  would 
.never  be  able  to  isay  they  had  no  di.^tribution   work  to  carry 
on.  but  that  in  the  future  it  would  be  of  nnich  smaller  dimen- 
sions than   in   the  pa.st.     Out  of  445  hou.ses  connected  in  one 
Uionth.   only   16   per  cent,   required    pole  extensions,  and    the 
company  were  about  to  reap  the  benelit  of  the  capital  expen- 
«liture  of  the  pa.st.    There  was  the  further  .satisfactory  feature 
that  they  were  not  wholly  dependent  lui  new  houses  for  their 
progress,  a-s  many  of  the  applications  were  from  old  houses 
which   were  throwing  out  gas.     Mr.  Clements  aleo  said   that 
they    were   jusljfie<1   in    saying   that  money   expemled    ten  or 
MUh-u  years  ago  on  overlieail  distributing  mains  was  rapidly 
being  rendered   more  profitable,   and   (be   increase<l   piiitit  wa.i 
certiiin  to  be  at   a   greater  rate  than   the   increase   in  capital 
expenditure.       Aiiotlu-r    infereNting    feature    was    the   success 
which   had   bi'cn  achieved  by   Hie  staff  in   the  intriKliuvtion  of 
eirclriiilv    for    genenil   domestic    purposes.      |''or  inst.iince,    in 

the  Utile' tU-r  of  electric  irons,  thev  bad  over  5.(KI0  installiMl 

in  Mellmurne.  repretx'iiting  about  3.(»(K>  kw.  of  ci>nnection». 
'i'hev  bad  also  got  ti  g>H>rl  loud  of  nidialorn  and  other  kiiidx 
of  domestic  applianees.  Willi  regarri  to  .Vlellx.urne,  there  wiih 
n  great  deal  on  which  they  could  congrnlulale  themselves. 
As  he  had  wiid.  they  were  supplying  five  oujlying  authorifie.i, 
and  one  was  18  miles  from  the  power  hou.ie.  The  traction 
mipply  was  also  incrensing  by  (he  cx(<'nuion  of  the  municipal 
tniiiiwaVH.  In  siii(e  of  the  war  and  the  drought.  (Iwy  luifl  had 
over  i,(MO   additional  consiirnerK   coniK"<'te<l    up,    which    was 


twice  as  many  as  any  London  company  he  knew  of.  Tlio 
policy  they  had  ad<ipted  of  scrapping  old  plant  and  putting 
in  the  most  elScient  and  latest  type  of  machinery  which  could 
be  obtained  was  steadily  bearing  fniit.  Their  proportion  of 
profit  Was  steadily  increasing,  and  along.side  of  this  they 
always  had  been  and  were  considering  the  interests  of  the  con- 
sumers, and  they  had  reduced  their  rotes  for  lighting  and 
made  further  reductions  in  the  power  and  heating  rates,  with 
the  result  that  power  could  now  be  obtained  by  large  con- 
sumers as  low  as  .65d.  per  unit.  So  although  their  company 
was  now  in  a.  very  prosperous  condition,  its  prosperity  was 
not  due  to  any  mulcting  of  the  c<insumers.  but,  on  the  con- 
traiT,  they  had  always  considered  their  interests  and  reduced 
rates  wherever  practicable.  The.  true  policy  w.-is  to  put  in  the 
most  elificient  plant  possible,  and  make  the  whole  system  as 
efficient  as  they  possibly  could,  and  that  enabled  them  to 
supply  at  a  price  which  made  it  attractive.  They  were  supidy- 
ing  a  considerable  amount  of  power  to  works  making  ammuni- 
tion, and  it  was  largely  on  that  account  that  they  obtained  the 
Treasury  consent  to  the  is.sue  of  new  capital  in  .Australia. 
The  Treasui-y  would  not  give  their  sanction  to  the  issue  of 
the  English  portion  at  present,  and  as  the  Issue  of  new 
capital  at  par  represented  a  distinct  bonus  to  their  share- 
holders, they  felt  that  the  only  cour.se  they  could  adopt 
towards  their  English  shareholders  was  to  give  them  certifi- 
cates of  rights  which  would  entitle  them  to  their  portion  of 
the  shares  at  par  a.s  .soon  as  the  Treasury  would  permit  the 
issue.  Tlie  certificates  \^ere  negotiable  in  the  market,  and 
they  could  sell  their  shares,  c-r  these  rights.  The  result  of 
the  year's  working  was  that,  after  paying  the  usual  10  per 
cent,  and  writing  oft'  the  sum  neces.sary  to  keep  their  station 
in  an  efficient  state,  and  providing  for  .sinking  fund,  etc..  they 
proposed  to  cany  forward  over  £40,(KH).  as  against  £7.000 
Imuight  in.  Shareholders  might  think  that  was  a  large 
amount  to  lay  by,  and  undoubtedly  it  was;  but,  in  all  the 
circunLstinces.  the  board  thought  it  the  proper  thing  to  do. 
They  did  not  know  what  was  before  them.  Tliey  did  not 
know  when  the  war  was  going  to  end.  and  they  thought  it 
wise  to  maintain  their  10  per  cent,  dividend  and  keep  their 
reserves  absolut<'ly  liquid.  He  would,  however,  point  out  to 
the  shareh<:lders  the  .security  this  gave  them  as  to  their  divi- 
dend, for  the  £40,777  carried  forward  represented  the  full 
10  per  cent,  dividend  for  the  current  year.  ^\  hirh  put  them  in 
a  very  strong  jx).sition.  In.  c<uiclu,sion,  the  chairman  dealt 
with  tlie  zeal  and  loyalty  displayed  by  the  staff  in  .\ustralia, 
to  whom,  he,  said,  the  success  of  the  company  was  very 
largely  due. 
Mr.  D.ivin  Pinl.wson  seeonde<l  the  motion. 
Mr.  H.  R.  H.\WF.s  pointed  out  that  the  auditors  reported 
that  nothing  had  been  put  to  depreciation. 

The  Ch.mrm.an  explained  that  this  was  one  of  the  little  fads 
auditors  had.  Tliey  did  not  regard  anything  as  depnn-iation 
unless  it  was  called  .so  in  the  balance  sheet,  llicv  had  ^vritten 
off  £16.740  and  had  a  general  reserve  of  £70,(KK1.  and  bad 
carrie<l  forward  £40,000;  but  auditors  did  nnt  hxik  on  ibis 
as  depreciation. 
The  motion  was  carrie<l. 
.\  vote  of  thanks  was  given  to  (he  local  bo;iril  in  Melbourne. 


British   Columbia   Electric   Railway   Co.,    Ltd. 

Thk  directors  rc|ioit  that,  owing  tn  adver.sc  <  irciiiii.slaMce-,  the 
result  of  the  oiierations  during  the  year  ended  .lune  :>iilh.  1915, 
is  exceedingl\  unsatisfactory.  The  perio<l  in  que.--tiiin  has  been 
one  of  continuous  difficulty  and  anxiety  to  (be  <lirectors  and 
the  management  in  British  Columbia.  The  following  charges 
have  been  made  against  the  revenue  account  for  the  year:-^ 
Provision  for  renewals  maintenance  £l(i7,888,  addition  to  capi- 
tal amorti.«ation  fund  £2,.554.  provision  for  income-tix  £10.(K10 
==£180, 442.  The  net  revenue,  after  making  these  deductions, 
amounts  to  £180,661,  plus  £t),884  brought  forward  and  £60,tK10 
transferre<l  from  reserve  fund,  making  £247,546.  Deducting 
iiiierest  <ifi  debentures  and  debenture  stock  t<i  .Tune  3(lth.  1915, 
£b^2.879,  and  dividends  aliea<ly  paid  on  5  percent,  cum.  perp. 
jiref.  stock  for  the  year,  f  72.0(X),  and  on  preferred  ordinary  stock 
for  the  year  at  2i  per  cent,  per  annum,  £36,lXK).  there  is  a 
balance  of  £6,(i()7  to  carry  forward.  In  order  to  make  the  above 
dividend  payments  it  has  been  neces.saiT  to  transfer  £130,000 
fnim  the  reserve  fund. 
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Owing  to  the  w.lr.  and  cspfciall 
iHc.  commo rci.ll  depression  ol  the 
I  Hrilish  t'niinnhii.  witiih  h.is  h 
exni-nilitinc  U\  the  Govrrninont 
drrljikin^s.  Tllis  depression  lias 
in,  eslini.-ltrd  nt  iilmul  30  per  ren 
le  spending  power  of  the  rcnidi 
ncr.il  lindencv  I"  economise  li.is  resurie.1. 
As  ("le  result  ol  the  deprressinn.  n  very  serious  ililKcullv  nrose  ,il  the 
^innlnfl  ol  IIII.^,  when  the  roinn.-iny  hiid  to  meet  nn  extrnotdiniirv  (orin  of 
mpetition  Irom  pr{\';ilely  owncil  itHitol  rnrs  whiili  sliirli^l  plyin^j  for  hir^ 
urdinnrv  trnnl  liir'-s  in  opposition  to  the  compjny's  chis.  The  direrlorg 
ive  nire.olv  is<iii.t)  cirriMnrs  lo  the  slmkhohlers  dinwinK  their  iillenlion  to 
e  hut  Ihilt  thene  motor  c.irs.  which  ore  cnlleil  •'  Jitneys."  are  nilowevl  by 
Ihorities  to  compete  with  the  contpnny  on  n  \ery  tmlitir  hosts, 
lo  meet  this  jllnev  cntn|ielilion  the  coiiipnov.  si.oie  monlhs  ngo.  redlireil 
>nme  of  its  fores  ns  nn  expcrinienl.  The  results  ol  this  expetini.'nl  hove  lieen 
lisopixiinllnR.   nnil  other   measures   ore   iK-ing    odoptcd    lo   cope  with    the   sifufl- 

II   ho»  been    proved   thnt    cities   i.l    the  si»e  ol    those   servd  hy    •' 

■onnol    support    A    thoroughly    efflcipllt    nnd    convenient    elcclri' 
•       *    '  -   '-    ol    Jitneys.      At    lhe__present 
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■irrvicc  of  jitnevfi,  coupled  with  a  very  much  curt.'iilcd  service  by  the  tr.im- 
wiiys,  which  would  nt-'cess-lrily  be  restricted  to  the  actual  requirements  of 
present  business  and  would  also  be  restricted  to  routes  and -districts  which 
were  profitable  to  operate. 

'Ibe  cit'piession  ;in<l  jitney  competition  coiiibinc<I  liave  ron- 
ileied  iL  imi«i.ssibl«>  lor  tho  coiiipiin.v,  iit)tvvith.stiiiuliiit'  Hif  most 
ngul  ectmoiiiy,  t<_)  oixrate  tbe  street  railway  sysU'iii  at  a  iirolil. 
Ill  order  to  iiioot  ibe-  new  cimilitions,  liic  jiio.st  ilftenniiiotl 
etl'orts  bavo  been  iiiaile  by  tbe  board  and  iiianageiuent  to  curtail 
exiknihtiire  m  every  directum.  Ibe  general  iiiaiuiyer  bas  if- 
dueed  and  caiftiilly  reorganised  tbe  siatV  in  Britisb  Coliiiiibni. 
Operating  and  all  otlier  e.xiieiisea  of  tbe  company  liavo  been 
tlrastualiy  reducetl,  but  tbe  lull  ellect  of  tbe.se  economies  is 
not  app.irent  from  tbe  accounts  now  submitted.  On  .lum: 
:)iltb,  luli),  tbe  wagoa  agreement  between  tbe  company  antl  its 
employe's  terminated,  and  tlie  Board  of  Arbitration  made  an 
awtiui.  rixlucing  tbe  rates  of  wages  paid  to  tbe  employes  by 
ab.mt  SJ  per  cent.,  whieb  will  repre.'i*'nt  a  .saving  ol  ahom 
t'J'J.llIK)  i>er  annum.  'Ibe  general  manager  estimates  tbat  Ibe 
various  economies  put  into  force  during  tbe  current  year,  to- 
gether witb  tbe  retUictiou  in  wages,  will  amount  to  a  rethiction 
111  expenditure,  as  compared  witb  tbe  year  ended  June  ■xuLi, 
l'.il4.  of  very  nearly  i;-AHJ,(.K.IU,  and  be  stat<\s  tbat  this  will  be 
accomplisbetl  without  in  any  way  atfeeting  the  etiiciency  or 
general  upkeep  of  the  plant  or  the  public  safety.  I  nlortu- 
nately  agam.st  this  economy  there  is  a  ilecreaHe  in  gr<i.s,s  earn- 
ings during  tbe  hist  four  miuitbs  of  tbe  current  year  of 
.i'l'iJ.Ui.  for  the  purjiose  of  comi)arison,  it  nuust  be  borne 
in  mind  that  dnring  the  corresponding  four  months  of  last  year 
tbe  .litneys  bad  not  commenced  to  compete  anil  the  full  ellect 
ot  tbe  war  luul  not  been  felt.  In  reviewing  the  work  wbicb 
has  been  accomplished  during  tbe  year,  the  general  manager 
ieport.s  that  tbe  company's  plant  b;is  never  been  in  a  higher 
istate  of  elliciency,  au^l  tbe  company  is  in  an  excellfnt  position 
tu  prolit  by  an  improvement  in  business  conditions  wben  tbe 
war  is  over.  i'107,y8y  bas  been  set  aside  out  of  earnings  for 
teuewals  maintenance.  Tbis  charge  is  calculated  u^xin  a  fixed 
basis  settled  some  years  ago,  to  which  the  board  have  deter- 
mined to  adhere.  Ibe  cb;uge  is  a  heavy  one  to  provitle  in 
times  like  the  present,  but  provisions  of  this  character  make 
for  a  sound  financial  status.  The  expenditure  on  capital 
account  during  tbe  past  year  by  the  company  and  its  sub- 
sidiaries has  been  fi7b,6bS  dols.,  which  compares  witb  4,]10,3'J7 
dais,  for  tbe  previous  year.  Practically  tbe  whole  of  tbis  ex- 
pemlitiue  relates  to  works  autboiisc<.l  and  entered  into  some 
time  piitir  to  June  3()tb,  1!I14.  In  consiilering  cat)ital  expenili- 
ture,  It  IS  necessary  to  renieiiiber  tbat  tbe  iiopulation  of  newly- 
ile\"floped  countries  lluctuates  to  a  considerable  extent,  and 
that  suc!i  countries  are  susceptible  to  tbe  .extremes  of  prosperity 
and  depression,  it  is,  therelore,  impo.ssible  for  a  public  utility 
company  always  to  provide  the  plant  antl  equipment  that  is 
precisely  adequate  t*i  the  requirements  of  the  moment.  The 
company  will  probably  have  for  some  time  a  general  equipment 
t  onsiderably  in  excess  of  immediate  needs,  and  it  may  have  to 
face  a  delay  of  .some  years  in  the  devehipment  which  would, 
but  for  tbe  war,  have  taken  place  in  tlie  province,  .^t  the 
same  time,  the  company  is  now  undoubtedly  in  a  very  strtuig 
jRisition  to  take  advantage  of  tbe  revival  in  business  wben  it 
extends  from  the  ea.stern  part  of  Canada  to  the  western  coast. 
Without  in  any  way  minimising  tbe  difficulties  which  will 
have  to  be  met  in  the  next  few  years,  the  dirtjctors  feel  that 
they  can  congratulate  them.selves  and  the  stockholders  upon 
the  strong  financial  position  in  which  the  company  stands. 
.\s  will  be  seen  from  the  accounts,  the  company  had  on  June 
;iOth  the  following  liquid  assets,  viz.  : — Market;ililr  .-ccuiities 
(at  cost!   .i'llt5,IHKi,   short   loans  and  cash-  in   b;inil    t'lls.s76  = 

i'5-23,S7(J.     Since  that  date  the  liquid  resources  ol  the  r pany 

have  increased,  .\lthough  there  is  no  immediate  prospr'ct  of 
sufficient  profits  being  earned  to  pay  tbe  dividend  on  the  5  per 
cent,  cumulative  pori)etual  preference  .stock,  the  directors  are 
of  opinion  that  the  company's  financial  iKisition  justifies  tbe 
payment  of  the  dividend  for  the  current  year  out  of  the  reserve 
fund,  and  a  resolution  will  be  .submitted  to  the  st<x-kholders 
to  approve  of  this  cour.se  being  adopted.  The  directors"  are 
unable  to  bold  out  any  hope  that  they  will  be  .able  to  ivcom- 
iiiend  tbe  payment  of  any  dividend  (Ui  the  preferred  orilinary 
or  deferred  ordinary  stocks  for  the  current  year.  When  the 
last  War  Loan  was  i.ssued  the  directors,  in  view  of  tbe  large 
liquid  re.sources,  sub.scribed  for  f](ll),()!KI  thereof,  whieb  ba.s 
been  paid  up  in  full,  and  is  now  hehl  by  the  company  as  part 
of  its  liquid  as.sets.  In  considering  tbe  situation  the  directoiv; 
realise  tlie  severe  di.sapixiintment  of  the  stockholders  at  the 
,  present  results  and  tbe  hardship  imposed  on  many  of  them, 
imt  they  wish  to  warn  them  against  undue  ivssimism.  The 
director."*  remind  tbe  stJX'kboUlers  tbat  a  young  country  in  the 
geographical  situation  of  British  Columbia  feels  the  eftVct  of 
the  war  far  more  acutely  than  an  olif  country  like  England, 
ami,  on  the  other  hand.  British  Columbia,  with  its  magnificent 
and  scarcely  develyped  natural  resources,  should  recover  f-ir 
more  rapidly  than  older  cmintries.  In  his  last  report,  the 
general  manager  say.s  : — "  All  we  ask  is  reasfmable  time  in 
which  to  rea<liust  the  business  to  changed  r-onditions,  requiring 
patience  on  the  part  of  tbe  proprietors." 
Incr^me  after 
rhareing  Balance         Pr*>f.       Def. 

Y  ar       renewals  avail-  ord.         ord. 

ended         miin-       Pasaen-     Lamps       ab'e  fnr       s  ock,     stock,      Taken  to 
June.        tenancp.        gera.        in  use.      dividend.        div.         div.         reserves. 

1»13    ..£<ni.8S6     7I,97S.P29      920  916    JE2B«,2«  6%         8%         iigfi,"!!! 

1914  ..     41^9S9     6',429.n!>3      9''1  633       9lin.9"5  fi%         8%  144.050 

1915  ..     2C1.7fi8     4C,S.30.098   1,012.780         47.782  2»%  —  71,493 

The  annual  meeting  was  held  yesterday  in  London. 


All^^emeine  Elektrizitats  Ge.sell.schaft. 

Tin;  annual  meeting  of  the.  .-V.L.C.  was  held  recently  iu 
Berlin,  uiuler  the  piesiilency  of  Dr.  Walter  liatbcnaii,  who 
stated  that  tbe  shareholders  would  uiiderstanil  that  under 
juv.sent  conditions  the  directors  had  imi>oseil  limitations  on 
tbe  length  anil  contents  of  the  report,  as  the  company  was 
one  which  was  most  attentively  followed  both  at  home  and 
abmatl,  and  the  desire  that  they  .should  oiler  no  occasion  for 
<liscussion  which  was  not  in  the  com|)any's  interests  was 
comprehensible.  A  similar  observation  also  applied  to  tbe 
account  of  investments,  which  was  not  particularised  for  the 
past  year  btxiausc  it  containeil  many  .securities  of  compaoies 
which  were  in  operation  in  other  countries.  Tbe  question  had 
been  rai.sed  in  the  newspapers  as  to  whether  the  profits 
realised  in  1914-10  had  arisen  .solely  from  manufacturing,  or 
whether  they  also  comprised  profits  on  financial  operations. 
■'1  be  directors  had  refrained  on  this  otx-.asion  from  emphasising 
that  the  profits  did  not  include  those  of  a  financial  character, 
quite  apart  from  the  circumstance  that  those  of  the  latter  cla.ss 
were  -scarcely  pos.sible  in  the  i)a«t  year.  Beyond  this,  the 
speaker  addeil  that  the  so-calle<l  war  profits  only  amounted 
to  a  very  insignificant  sum,  although  tbe  conqiany  had  placed 
its  plant  to  a  large  extent  at  disiiosai  for  the  ilefence  of  tbe 
country;  but  this  lia<l  not  been  done  for  the  purpose  of 
obtaining  large  profits.  Tbe  increase  in  tbe  dividend  by 
1  per  cent,  to  11  pi»r  cent,  was  supimrted  by  tbe  confidence 
in  the  political  situation,  the  proeressive  feats  of  arms  of 
the  allied  armies,  and  the  honourable  conclusion  for  Germany 
of  peace  in  the  near  future. 

Tbe  Chairman  procee<led  to  refer  to  the  relatiims  between 
the  A.E.tl.  and  the  Berlin  Klectricity  Works  Co.  tluring  the 
past  thirty  years,  and  stated  that  as  a  result  of  the  discus- 
sion at  the  recent  meeting  of  the  latter,  and  after  further 
consideration,  it  had  been  decided  to  abstain  from  prolonging 
the  agreement.  The  interests  of  the  manufacturing  firm 
would  be  sufficiently  preserved  by  two  of  the  oldest  directors 
assuming  seats  on  the  board  of  management  of  the  B.E.W. 
During  the  first  three  months  of  the  new  financial  year  the 
value  of  the  turnover  amounted  to  £4,.5HO,UUO,  as  compared 
with  i'4,M5(l,rKlll  in  the  corresponding  period  of  1914,  whilst 
the  value  of  the  orders  on  hand  reached  ±'16,7f)0,(XKJ,  as -cxin- 
trasted  with  £lt),1.5H,0ll{»  a  year  ago.  The  credit  at  the  bankers 
had  experienced  a  moderate  advance  since  the  conclusion  of 
the  financial  year. 

The  question  of  monopoly  contracts  also  occupied  attention. 
The  Chairman  stated  that  the  company  bad  been  the  first 
to  bleak  with  the  vsy.stem  of  .such  contracts,  which  concerned 
those  which  were  concluded  with  iminicipal  and  other  local 
authorities  for  the  .sole  right  of  delivering  installation 
materials.  The  company  hail  recognised  at  an  early  date 
that  that  principle  was  not  only  incorrect,  but  also  that  it 
was  undesirable.  Tf  subsidiary  companies  of  the  .-V.E.C.  of 
the  third  or  fourth  rank,  had  here  and  there  entered  into 
negoti.ations  aiming  at  a  monopoly  in  the  supply  of  materials, 
that  did  not  represent  the  wish  of  the  parent  company.  In 
the  case  of  the  Berlin  Electricity  Works,  a  so<-alled  monopoly 
agreement  had  not  existed:  it  was,  rather,  more  properly 
designated  as  most  favoured  treatment.  As  long  as  the 
B.E.W.  continued  to  supply  Berlin  the  agreement  was  of 
importance  to  the  .'\.E.Ci.,  but  as  the  former  company  hati 
ceased  to  be  the  supply  authority,  the  most  favoui'ed  treat- 
ment agreement  was  no  longer  of  value  to  the  latter.  The 
shareholders,  therefore,  need  not  deceive  theiiiselves  because 
the  .\.E.().  no  longer  had  to  expect  large  orders  from  the 
B.E.W.  That  was  not  any  great  misfortune  for  the  company, 
as  the  orders  received  from  the  supply  company  had  only  repre- 
sented 1.4  per  cent,  of  the  total  orders  booked." 


India^Rubber,  Gutta-Perchn  and  Telegraph  Work.s 
■  Co.,  Ltd. 

Thd  annual  meeting  was  held  on  December  2'2nd  at  the 
<ilfices,  Iflfi,  Cannon  Street,  E.C.,  Major  Leonaru  D.arwin 
in  the  chiiir.  The  Ch.-ur.\iaK,  after  referring  to  tbe  absence 
of  Col.  W.  Jarvis,  a  director,  who  was  away  on  military 
tluties.  .said  that  at  the  meeting  a  year  agf)  they  had  a  very 
unsatisfactory  reptut  to  make,  but.  in  spite  of  the  k>ss  sus- 
tained, he  ventured  to  express  a  hope  tbat  their  main  troubles 
were  things  of  the  past.  This  htqw,  he  was  glad  to  say,  had 
been  justified  by  the  year's  working.  Owing  to  war  condi- 
tions, both  their  factories  at  Silvertown  ami  at  Peisan  had 
been  occupied  with  (iovernment  wtuk,  whilst  they  had  been 
able  to  execute  a  portion  of  their  ordinary  work  without 
interfering  witb  the  (iovernment  demands,  which,  of  cour.se, 
had  had  first  call  on  their  resources.  This  f.act  had  on  the 
whole  increased  their  yearly  turnover  to  a  considerable  extent, 
and  although  the  Government  orders  did  not  in  themselves 
carry  as  large  a  profit  as  their  ordinary  bu.sine.ss,  yet  the 
increased  turnover  had  automatically  tlecreasetl  the  percent- 
age of  standing  charges,  and  thereby'  increa.sed  their  profit. 
During  the  year  they  hail  had  to  mt^et  many  difficulties  in  the 
ever-changing  exists  of  labour,  material,  tran.sit  and  fuel,  and 
he  was  glad  to  think  that  their  anticipation  and  action  in 
the  past  with  those  unknown  factors  before  them  had  been 
justified  by  the  final  results  of  the  year's  trading.  With  refer- 
ence to  the  foreign  branches,  they  had  nearly  all  shown  a 
distinct  improven:ent   en    the  past  year'.-s  record.?.     This   im- 
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provcin<^nt  had  been  partly  due  to  more  economical  methods 
being  adopted,  and  also,  to  some  extent,  to  an  increase  in 
tlie  volume  of  the  business  due  indirectly  to  the  elleets  of 
the  war.  Their  factoiy  at  Persan  had  done  vei-y  well  this 
year,  haviii}»  transformed  what  had  been  a  loss  for  some  years 
into  a  profit.  This  change  had  been  due  to  a  great  extent  to 
an  iuiprovement  in  the  methods  of  buying,  maiuifacturing, 
and  selling  the  gmuls,  and  a  more  accurate  knowledge  of  the 
costs  of  production.  Their  ship  Darin  had  been  employed  on 
imiKirtaut  work  which,  he  was  glad  to  tell  them,,  she  had 
succeeded  in  completing  in  a  most  satisfactory  manner.  NVitli 
reference  to  the  future,  he  would  not  venture  to  pnijihesy,  as 
it  was  extremely  difficult,  if  not  impossible,  for  anyone  to 
accurately  foretell  the  eftect.?  of  this  war  on  trade  in  general 
and  their  own  in  particular.  As  long  as  the  war  continued 
they  hoped  they  would  be  able  to  fill  theii-  works  and  keep 
all  the  availablij  labour  employed,  especially  on  Government 
requirements;  but  when  the  war  finished  and  there  was  a 
falling  off  in  the  demand  for  ^\ar  supplies,  it  would  lie  neces- 
sary to  some  extent  to  rebuild  that  portion  of  the  business 
which  they  had  been  unable  to  maintain  owing  to  the  war 
conditions.  In  addition  to  the  above-mentioned  methtwl  of 
dealing  with  such  part  of  their  ordinary  bu.siue.ss  as  had 
suffered  from  the  war,  it  had  been  tlie  aim  of  the  diiectois. 
,among.st  other  things,  to  be  prejiared  to  produce  in  their 
factories  such  work  as  had  hitherto  been  p]oduced  in  Ger- 
many and  supplied  to  England  and  France,  in  order  that 
when  the  munitions  of  war  were  no  longer  required  they 
«'Ould  be  in  a  position  to-compete  with  the  German  suppliers 
in  those  markets.  They  anticipated  that  there  would  be  diffi- 
culty in  doing  this,  but,  on  the  whole,  they  hoped  t<i  be  able 
to  maintain  a  satisfactoiy  condition  of  profit.  In  the  early 
part  of  the  coming  year  they  would  have  to  deal  with  the 
question  of  the  redemption  or  renewal  of  the  debenture  bonds, 
which  at  this  most  unfavourable  time  would  doubtless  mean 
an  increased  rate  of  interest  in  the  future.  The  subject  was 
receiving  their  closest  attention,  as  it  was  orig  which  required 
careful  handling  in  the  interest  <if  all  concerned.  There  were 
many  problems  of  the  future  which  had  to  be  studied  and 
decided  upon  when  the  war  was  fini.shed,  but  their  difficulties 
in  this  respect  were  the  same  as  those  of  their  competitors. 
They  therefore  looked  forward  to  the  future  with  th.e  belief 
that  their  organisation  and  methods  would  enable  them  to 
successfully  deal  with  those  unknown  conditions,  and  he 
thought  the  company  would  maintain  its  old  record  in  the 
possibly  altered  circumstances  arising  out,  of  the  war. 

Mr.  "C.  B.  Gb.\y  seconded  the  motion. 

In  reply  to  questions,  the  Chairman  said  it  was  true  that 
they  had  to  go  to  the  bank  to  help  them  pay  the  last  inteiim 
dividend.  Since  then  their  affairs  had  pi-ospered,  with  the 
result  that  the  cash  in  their  pos,^es.sion  was  considerably 
larger,  and  they  had  been  able  to  pay  off  the  bank  loan. 
With  reference  to  their  telegraph  ships  paying,  of  course 
there  had  been  .some  years  when  probably  they  ba<l  not  made 
a  profit,  but  on  the  whole  he  should  ,say  they  had  paid. 
They  believed  there  would  ainaw  be  a  futui'e  for  cable 
work,  and  they  looked  forward  fairly  cotdidently  to  be  able 
to  do  good  work  in  that  direction.  At  present  they  only  had 
two  ships,  as  compared  with  three  a  year  or  .so  ago,  and  it 
was  just  possible  they  might  only  keep  one.  They  did  believe, 
however,  that  there  was  a  future  for  cable  work  before  them, 
and,  as  he  had  told  them,  one  of  their  ships  had  just  been 
doing  an  important  piece  of  work  in  connection  vrith  the  war, 
which  would  give  them  a  certain  amount  of  profit  and  a 
very  considerable  amount  of  credit. 

Mr.  GuAV  also  replied  to  some  questions  with  reference  to 
the  nnudier  of  the  company's  employes  who  had  enlisted. 
Speaking  from  memoiy,  he  said  the  nundier  was  .somewhere 
in  the  neighbourhoo<l  of  450.  They  were  allowing  all  such 
half-pay.  a  course  fif  action  which  he  was  sure  Wfudd  nieet 
with  the  approval  of  the  shareholders.  The  numlier  of  women 
employed  in  the  f.actorie.s  was  between  4;j0  anil  50f).  He 
found  they  were  doing  their  work  fairly  .satii^factorily,  but,  of 
cours<',  the  labour  question  was  a  troublesome  one  throughout 
the   whole  country. 

The  report  was  adopted. 


The  Siemens  &  Schuckert  (iroup  of  Companies. 

'J'lll;  NrHKMIlKI((l   CoNCKRN. 

Tlie  accounts  fif  the  Klektrizitats  /\.G.  vorni.  Schuckert  and 
Co.,  of  Nuremberg,  shows  prop's  profits  of  i;4;i(),(KKf  for  the 
y.'ar  ended  with  .July  :]lst,  101.5,  as  compared  with  i,'41'2.0()0 
m  the  i>r<'vioiiK  twelve  months.  .^ft^T  defraying  general  ex- 
pcn.Mcs.  interest  charges,  taxes,  etc..  auiounting  to  flS-i.nOO, 
as  against  £]l'iC>,.000,  and  jiiacing  f5,fKX)  to  the  coupon  tax 
nod  reserve  funds,  a.s  in  101.1-14,  the  net  profits  and  balance 
brought  forward  arc  returned  at  i"il-j.fiflfl,  as  contrasted  with 
f.TO.J.OfMt.  It  is  pMpf>H».>d  to  pay  a  diviilend  <if  dj  per  cent,  on 
the  ordinary  share  capital  of  i'.'l,.')()(l,(Kl(»,  this  being  the  sanu- 
rate  as  in  lOlH-l  I,  and  to  cany  tji  tlu'  new  year  the  lialance 
<]f  i,'7i'i,<KK),  as  compared  with  i'liCi.OMl  in  Ihc  preceding  year. 

TllF.  HllKNISIl   SCIIITKICHT   Cl). 

The   re|«.rt   of  the    Rheiniwlie    ScImk  kert    Ges.    fiir    Klek- 

trixche  Indusdii'.  of  Maiinheiur.    whieli  di'ids   uilh    the   yi'»r 

ended    with  .lulv  .'llir.t,   101.'),   xtatcH    lliat    constiiiitional    and 

installation    work  had   to    be   re.Hliicled    immi-diiilelv    on    the 


outbreak  of  the  war  owing  to  the  calling-up  of  employes  ami 
the  scarcity  of  various  materials.  An  the  cfimlilions  did  not 
improve  in  the  furtlier  course  of  the  year,  the  company  was 
coiiipelled  to  close  mo.st  of  the  constructional  department  and 
to  ixistpone  the  execution  of  the  extensive  woi-ks  on  order. 
Tlie  natni'e  of  the  undertaking  precluded  the  company  from 
participating  in  Anny  contracts.  Considerable  difficulties  also 
existed  in  <-onnection  with  the  coBipany's  sujiply  works  and 
associated  undertakings.  The  scaicity  of  petioleum  certaiidy 
e.aus<><l  an  exceptional  nundier  of  ap|ilications  for  house  con- 
lU'ctions  to  be  made  by  small  consumers,  but  these  conlcl  not 
be  fully  comphed  with  for  the  rea.son.s  giv<'n.  It  was,  there- 
lore,  not  po.ssible  in  all  cases  to  e(|ualiis<>  the  decline  in  the 
delivery  of  power  which  was  due  to  the  war  by  an  in- 
creased' consumption  lor  lighting  purpH,ses.  Under,  the<e 
circmnstances,  the  working  results  tor  a  year  would  be 
regarde<l  as  comparatively  siitisfactory.  The  gross  profits 
from  undertakings,  investments,  ete..  amoTint<>d  to  f'KIT.doo, 
as  contrasted  with  .£14(MM(.  .^fter  meeting  general  expenscf-. 
interest  (Ui  loans  and  mortgages,  and  .setting  aside  .i'1'2,0rin  for 
<lepreciation  ;inil  reserve  fuiuls,  ;!s  against  i-14,(HHI.  anil 
.ti.'l.lino  for  war  iillou  Miiees,  the  accounts  indicate  net  jirolii 
anil  balanee.  lorwiird  oi  i'l.-),(HHt,  as  eonipared  with  i-.')ll.(Hiii 
It  is  intended  (n  ilistriliute  5  per  cent,  on  ordinary  sluii. 
caiiital  of  i'.j.'id.niHl.  being  the  .same  rate  as  in  l'.il:'.-l'l. 
SnjMUNS  AN'U  .TIai.skk. 

The  directors  of  Siemens  &  Halske",  A.G.,  of  Tierlin,  report- 
ing on  the  year  which  clo.sed  on  July  .Slst,  1915,  obsei'ves  that 
the  statements  made  in  the  report  for  the  previous  year  on 
the  situation  of  the  undertaking  had  also  proved  to  be  correct 
during  the  pa.st  year  and  down  to  the  present  time,  and  no 
change  in  the  conditi(Uis  had  taken  place  which  could  influ- 
ence the  confidence  which  was  expressed  at  that  time.  The 
displacement  in  the  activitj-  of  the  individual  manufacturing 
departments  ^\hich  was  proceeded  with  a  year  ago  had  been 
ocuitinued.  The  war  had  cau.sed  considerable  demand  for  the 
provision  of  electrical  auxiliaries  of  manifold  kinds,  either 
directly  for  the  equipment  of  the  Army  and  Navy,  or  in- 
directly for  delivery  to  other  midertakings  wliich  were  work- 
ing on  war  material.  In  addition  to  a  substantially  greater 
jiroduction  of  the  types  of  manufactures  which  were  already 
furnished  for  these  purposes  in  times  of  jieace,  many  new 
problems  had  to  be  solved,  and  by  this  means  and  the  utilisa- 
tion of  still  available  plant  for  other  war  requirements,  com- 
pen.sation  had  been  obtained  for  the  decline  in  the  actual 
jieace  orders,  both-  from  the  Government  authorities  ^nd 
jirivate  customers.  The  working  results,  ccui.sequently,  cor- 
responded in  general  to  tho.se  of  former  years,  and  it  was 
possible  to  revert  to  the  dividend  rate  of  i\i  per  cent.  The 
directors  believed  that  they  must  make  special  provision  this 
vear  for  impending  problems  of  \\ar  allowances,  and  the  sum 
ill'  £15(1,(111(1  had,  therefore,  been  in<'liiiled  for  this  object.  The 
nuiiiber  of  officials  and  workmen  called  from  the  company's 
works  and  those  of  the  Siemens-StdiiU'kert  Works,  was  •27,7:>(), 
and  the  mmierous  requisitions  had  rendered  it  ntx'cs.sary  fre- 
quently to  resort  to  female  labour  in  the  otfiees  and  work- 
shops. .\  very  large  increa.se  to<ik  i>la<e  in  the  average 
weekly  earnings  of  the  workers  as  eomiiaivd  with  times  of 
p<-ace.     The  accounts  .show  the  following  figures:  — 

1012-1:!.         10l:i-ll.         1014-15. 
(Inlinarv  share  capital     ...  ,i':l,l.)(l.lHl0     .i'::.1.50,0H0     A':l,I.)0,(IOi> 

I^ians  •2,2-l2,(«HI       •2,21il.(Klll        2,104,()li0 

Balance  brought  forward  ...         (>i(«Hl  (i(l,(Kt(1  rtt.lKIO 

Gross   profits  ...        ...       733,(KKl  (>01,(HH)  8.S4,(KtO 

General  exjienses     '64,(K«)  49.(»(M1  5o.lKX> 

Interest  on   loans ai.llOO  04,(i<«1  O'^.OOft 

Depreciation  '21,f)00  -Jld*"*  lO.tHW 

rrovision    for    war   grants  —  —  15n,(M"in 

Net   pnifits r)lr2,0(H>  40('i,(IO(1  .5(;(;:tKl!> 

Special   je.serve    fund        ..,        10().(I(K)  1(«I.(NI0  ](lll,(H)(> 

Contingency   fund 25,0(10  25.(Wl(l  25.(Hli) 

P„iniis<\s  45.(«l(t  45,(I(K(  45.()(K) 

llividend ;!7.S,t1(Hl  :!15.(«Hl  :VS2,5<I0 

Dividend,  per  cent.           ...  12  Id  '  1'2 

Carried   forward      fiO.IHIO  n(),(«lf>  f.2,(in0 

The  balance  .sheet  shows  casii  in  hand  and  cre<1it  at  the 
bankers  amounting  to  i'7l:i,(l(«).  and  ihvestiiients  for  i''2'20,(KlO; 
the  permanent  investment  account,  incluiling  the  Sitiiiens- 
S(  hiK-kert  Works  and  the  Austrian,  English,  and  llussi.in 
companies,  .stands  at  A'1.42C>,(KKl,  as  against  i'l,lVt7,iNKi  iu 
101.'t-14.  Tilt-  debts  due,  including  )iro(its  from  the  Sieinens- 
Schuckert  W.uks.  represent  t2,:«II,<l(IO.  as  compared  with. 
£2,15(i,()00,  whereas  debts  owing  are  i'l,4-2."),(l0(l,  as  contrasted 
with.t'l.'2'.'..S.OOf)  in  10i;V14.  The  ordinary  reserve  fund  remains 
without  change  at  £t)75,(y)0,  whilst  the  .special  reserve  fund 
with  till'  pre.seiit  allocation  rises  to  fWO.OOO. 

ThF  SiF.MENS-ScHnCKFHT  WOUKS. 

The  report  for  1014-15  of  the  Siemens-Sdiuckerl 
that  the  war  materially  alfiN'ted  the  course  of 
the  company's  markets  4'xlended  to  all  the  iiuinl 
ill  and  inllueiiced  by  the  contest,  and  as  a  con.- 
distribution  of  the  mnniiractnres  in  the  market.s 
changed.  The  former  extensive  exports  had  for 
part  ccas.iMl.  but  the  Army  and  the  Navy  lia<l 
(-laiuiH  upon  their  capacitv.  and  fiiitlier  r<-ipiir( 
eallc"!  for  llin>ugh  the  eir.rls  of  the  war.  As 
the  compel lion    thereby    ijlTorded.  thr    director 
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to  resume  the  level  of  profit  distribution  which  was  departed 
from  a  year  ago,  and  at  the  same  time,  having  regard  to  the 
more  favourable  use  made  of  the  stoi'ks  on  liand  at  the  out- 
hreiik  of  the  war,  to  make  a  sinvial  appropriation  for  the 
forthcoming  problems  of  war  provision,  for  uhieh  it  was 
pro^xi-seil  to  allot-ate  the  sum  of  £-J(K),(«H,(.  Jt  wa.s  jxKssible  for 
tlie  works  duly  to  meet  the  multifarious  re(|uirements  of  the 
Army  and  Navy,  and  tlie  demand  for  new  eleetro-t«'elinieal 
auxiliaries  for  the  conduct  of  the  war.  In  a<ldition,  abundant 
work  wa.s  providi'<l  thmugh  the  increasing  activity  of  other 
branches  of  industry  which  served  the  purpoxses  of  tlie  Army 
and  Navy,  particularly  the  chemical  industry.  I'rominent  in 
the  latter  direction  was  the  ei|uipiiient  of  the  Impeiiiil 
nitrogen  works,  which  requirtnl  transfoniier  units  of  ;«I,(KHI 
KW.  with  W).(«K)  volt-s  principal  pressure,  and  weighing  70 
tons,  with  oil  insulation,  which  were  the  largest  units  hitherto 
constructed.  An  increase  in  the  coinpany'.s  liiiui<l  funds  was 
brought  about  through  the  hampered  development  of  large 
new  undertakings  for  the  supply  of  elcctiicity,  the  sale  of  a 
portion  of  the  stocks,  and  the  more  rapid  completion  than  in 
times  of  peace  of  the  manufactures  needed  by  the  Army. 
Since  the  balance  sheet  was  prepared,  this  liijuidity  had  sub- 
stantially increased,  although  the  lesuniiition  of  peace  manu- 
factures and  a  corresponding  restoration  of  stocks  would  again 
lay  claim  to  the  funds  now  rendered  available.  The  works 
tiKik  an  active  part  in  the  discovery  and  employment  of 
niaU^riaKs  in  substitution  for  the  raw  materials  obtained  from 
other  countries  in  tiiiie«  of  peace,  and  gratifying  progress  in 
these  directions  was  achieved;  but  the  development  of  manu- 
factures for  peace  purposes  naturally  had  to  give  precedence 
to  war  requirements.  It  was  only  jxissible  liy  the  engage- 
ment of  new  workers  partly  t«;)  equalise  the  deficiency  caused 
by  the  call  to  the  Colours  of  officials  and  workmen  during  the 
whole  of  the  year,  and  a  displacement  took  place  in  favour  of 
female  labour.  Suliscriptions  to  the  Imperial  war  loans  were 
ii.ade  in  the  circles  of  the  oompanv.  including  their  original 
houses,  amounting  to  £-2.50,(KH»  of  the  first  loan,  iSloM^  of 
the  second,  and  £07.J.<KX)  of  the  third,  the  last  mentioned 
Coming  into  the  new  financial  year.  Tlie  accounts  present 
the  undernoted  tiguies  for  the  past  three  years  :  — 


Capital 

I  lulinaiy   loans 
Per()etual  loans 
Balance  forward 
Gross  profits... 
XJeneral  expenses 
Interest   charges 
Depreciation 
Net  profits     ... 
Reserve   Fund 
Bonuses 
Provident   fund 
War  provident   fu 
Profit  distribution 
Profit  distribution, 
('airied    forward 

The  total  sums  owing  to  the  company,  including  f'2,350.(X10 
on  credit  at  the  banks,  amounted  to  £8,615,000,  whereas  the 
company's  liabilities  reached  £3,085,000  at  the  end  of  the 
financial  year. 


previous  twelve  months.    The  number  of  passengers  carried 
was  1,81)-2.0(K>,  as  against  '2,193,000,  a  decrease  of  14  per  cent. 
Mr.  F.  M.  Ciiisi'  seconded  the  motion,  and  the  report  was 
adopted. 


191-2-i:\ 

19i;V14. 

1914-15. 

...£4.50(_l,O()O 

i'4..500.(XW 

£4..50(),(X)0 

...    3,80.5.000 

3,877.{XK) 

3,847.000 

...     ^.oIKJ.IHK) 

■2..500.(KK) 

•2,.500,(I(K) 

lo.lXX) 

17,m) 

12,(KKI 

...    1,167,000 

1,063.000 

l,.'^.99,oil<l 

94,000 

94.000 

109.000 

333.0110 

3.37.(X)0 

lilid.OOO 

62.(KKl 

73, (HX) 

77.0(Kl 

67ti.(K)0 

557.(KX) 

,^7i;.(Hio 

125.0IHI 

1-2.5, fKH) 

i-2ri,(«Ki 

75,0(K) 

75,0{X) 

75,iHiii 

2.J.(KK( 

'25.(HH( 

'2.j.(K)0 

ind 

— 

— 

•2IHI,0()0 

4.50  .WTO 

337  .(XIO 

4.50. (XX) 

percent.             10 

7^ 

10 

17,000 

1-2,000 

13,0(X) 

Burmah  Electric  Tramways  and  Lighting  Co.,  Ltd. 

The  annual  nuH'ting  was  held  on  December  'itrd  at  the 
ofhces,  Queen  Victoria  Strj'et,  K.C.,  Mr.  D.  U.  F-l.us  pre.siding. 
The  Chaihm.a.v  reminded  tlu^  .shareholders  that  the  year  under 
review  pi-a<-tically  coincided  with  the  dtH-laiation  of  war, 
whilst  it  compai-<'d  with  a  record  year  in  the  company's 
history.  Having  regard  to  those  facts,  he  thought  they  would 
agree  that  the  ri'sult  of  the  trading  might  be  considerecl 
.satisfactory.  The  effects  of  the  war  conditioius  on  the  traflic 
leceipts  for  the  first  four  months  of  the  year  were  Keen  at 
the  last  meeting.  The,se  drawbacks,  coupled  with  consider- 
able sickness  ami  a  heavy  death  rate  from  dy.sentery,  cholera, 
and  plague  during  the  cold  weather,  and  a  complete  abst-ncc 
<d'  country  folk  <luiing  uuiKt  of  the  year,  caused  a  setback  in 
the  traffic  which  continue<l  until  May,  when  a  gradual  partial 
recovery  took  place.  The  result  was  a  decrease  in  the  receipts 
of  .£3.1-27.  It  was  satisfactory  to  note  the  c<jntinued  growth 
in  revenue  from  lighting  and  power,  the  actual  increa.se  under 
this  head  amounting  to  .£803.  Whilst  the  number  of  new 
consumers  was  not  (|uite  .so  large  as  last  year,  the  number 
of  new  lamps  c<imiected  wa.s  the  largest  in  the  history  of  the 
company.  .Vmong.st  other  business,  an  agreement  was' entered 
into  with  the  municipality  for  iitreet  lighting,  which  was 
commenced  in  February  last  with  excellent  results,  the  .sy.stem 
having  met  with  universal  approval.  The  net  result  was  an 
increa.se  of  £f)31  in  the  sundry  receipts  and  a  decrea.se  of 
£-2. .581  in  the  total  grass  receipts.  The  total  expenditure 
showed  a  decrease  of  £499,  principally  due  to  a  reduction  in 
cost  of  maintenance  and  repairs.  The  result  was  a  trading 
profit  of  £6.("i('i2.  plus  fl.lsit  bnuigbt  forward,  giving  a  balance 
of  £7,842.  Out  of  this  £2.oiKi  Imd  been  earned  to  deprecia- 
tion account,  making  it  £l.s.:-194,  leaving  an  available  amount 
of  .£5.842,  out  of  which  it  was  proposed  to  pay  a  dividend  on 
the  preference  shares  of  u  per  cent.,  absorbing  £5,(.KX),  anil 
to  carry  forward  the  balance  of  £842.  It- had  been  suggested 
that  it  wiiuM  make  the  jxisition  of  the  an-ears  on  the  prefer- 
ence dividend  clearer  if  the  last  two  payments  made  and  the 
one  now  propo,sed  were  allocated  to  the  discharge  of  the  first 
of  such  arrears,  and  the  directors  proposed  to  adopt  this- 
course.  In  regai-d  to  the  prospects  for  the  current  year,  the 
traffic  receipts  for  the  first  quai-ter  showed  an  increase  of 
Rs.3,170.  The  manager  repoi-ted  that  as  the  trade  of  Burmah 
still  continued  unsatisfactoi-y,  owing  to  the.  want  of  shipping 
facilities  and  capital,  and  a.s,  in  addition,  there  were  the  di.s- 
turbing  factors  of  the.  increase  in  the  price  of  rice,  the  very 
high  death-rate  fi'om  cholera  and  the  probability  of  a  bad 
plague  .sea.son,  they  must  not  coimt  on  any  great  improve- 
ment in  the  traffic  returns  over  last  year.  On  the  other  hand, 
it  was  satisfactory  to  report  that  the  light  and  power  busi- 
ness continued  to  go  ahead.  Incidentally,  he  might  mention 
that  they  were  now  supplying  current  to  a  cinema  hall,  whieh 
had  been  started  with  great  success,  and  which  had  brought 
them  an  order  to  supply  a  theatre,  with  the  promise  of  a 
furtlier  hall.  They  were  also  commencing  a  temporary  supply 
to  the  municipality  for  pumping  purposes,  and  were  con- 
sidering a  scheme  for  hiring  out  fans. 

Major  Henry   E.  Kixdf.rrlev  .seconded   the  motion,   which 
was  adopted. 


Costa  Rica  Electric  Light  and  Traction  Co.,  Ltd. 

Mr.  W.  F.  Leese  presided,  on  December  2'2nd,  over  the 
annual  meeting,  held  at  Dashwood  House,  E.G.  He  said  that 
the  result  of  the  past  year  had  not  been  so  good  as  wa.s  that 
for  1914.  The  actual  volume  of  business  had  been  very  nearly 
the  same,  ami  the  profit  would  have  been  practically  the  same 
had  the  rate  of  exchange  not  fallen.  The  net  earnings  had 
amounted  to  £21.662.  as  against  £-26,351,  a  decrea,se  of  £4,689. 
The  lighting  department  had  been  practically  as  gcmd  as  in  the 
previous  year,  and  the  cooking  and  heating  department  had 
shown  up  vei-y  much  better.  .\  great  part  of  the  electricity 
supply  of  Costa  Rica  in  the  future  would  be  for  those  pur- 
poses, as  there  was  no  coal  there,  and  wood  was  getting  more 
and  more  scarce.  Elec-tricity  was,  fortunately,  comparatively 
cheap,  and  as  they  obtained  it  from  water  power  there  wag 
a  constant  supply.  Tlie  tramway  undertaking  had  not  done 
so  well,  the  reas<m  being  the  poverty  of  the  country  generally. 
People  must  have  light  and  they  niu.st  cook,  but  when  it 
came  to  a  matter  of  travelling  they  economised  by  staying  at 
home  or  walking.  As  to  the  future,  he  was  glad  to  say  there 
had  been  a  fairly  good  coffee  crop,  w-hich  would  benefit  the 
country  if  it  could  be  brought  to  Europe.  The  number  of 
their  customers  for  lighting  had  increased,  but  the  number 
of  lamps  connected  showed  a  small  diminution.  The  number 
of  power  customers  had  also  slightly  increased,  but  there. 
again,  the  con.sumption  had  decrea.sed  a  little.  As  he  had 
said,  for  heating  and  c(X)king  the  demands  were  increasing 
rapidly.  They  had  300  such  customers  at  the  end  of  the 
year,  as  compared  with  208  last  year,  and  60  two  years  ago — 
an  increase  of  300  per  cent,  in  three  years.  The  receipts  also 
ehowerl  a  satisfactory  increa.se.  The  car  mileage  on  the  tram- 
ways last  year  was  "4.59,.3.53,  as  compared  with  436,.594  in  the 


Humphrey  Pump  Co.,  Ltd. — The  report  states  that 

the  directors  regret  that  the'  war-  still  continues  jx)  seriously 
affect  the  business  of  the  company.  The  company's  claims  in 
connection  with  the  large  pumping  contract  at  Mex,  Egypt, 
have  not  yet  been  finally  settled.  Tlie  principal  patents  have 
been  maintained  and  defended  and  additional  patents  secured, — 
Financier. 

Chili  Telephone  Co.,  Ltd. — The  directors  announce 
an  interim  dividend  at  the  rate  of  6  per  cent,  per  annum,  free 
of  income-tax,  for  the  past  half-year. 


STOCKS     AND     SHARES. 


Tuesday  Evening. 

The  Cliristrnas  holidays  have  naturally  taken  up  most  of 
the  time  and  pre-occupation  of  the  Stoc-k  Exchange.  Upon 
the  resumption  of  businftss  to-day  (Tue.sday),  there  was  a  good 
tone  prevailing  in  mast  of  the  markets;  but  business  was 
scanty,  and  the  Stock  Exchange  presented  a  placid  appear- 
ance, w-ith  the  exception  of  the  market  for  rubber  shares, 
where,  for  an  hour  or  two,  con.siderable  animation  ruled,  and 
prices  advanced  substantially  during  the  greater  part  of  the 
day. 

So  far  as  the  electric  mai-kets  are  concerned,  trade  is  very 
quiet.    Price  alterations  this  week  are  few  and  far  between; 
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iinil,  in  till'  lircuinstanccs,  WO  make  no  apology  for  prcscnt- 
iii(4  our  iisiiiil  lists  of  stocks  and  shares  ehowiug  the  changes 
on  the  year.  We  have  cut  the  lists  shorter  than  usual,  be- 
cause, after  all,  the  interest  attaching  to  observation  of  the 
prices  is  tinged  with  melancholy,  and  it  is  not  kind  to  remind 
ludprictiirs  of  the  depreciation  which  their  investments  have 
undergnne  by  reason  of  the  war.  So  we  take  but  a  few  selec- 
tions from  each  division.' 

The  St<K'k  Exchange  re-opened  on  January  4th,  after  hav- 
ing been  closed  for  five  full  months.  Bu.siness  on  the  fiist 
day  of  re-opening  collected  rather  under  1,()0U  bargains, 
whereas  at  the  present  time  the  average  is  roughly  '2,1(K)  /ice 
diem,  while  in  the  spring-time  the  number  ran  up  to  nearly 
4.(NN).  If  there  is  one  feature  of  the  financial  year  whicii 
stands  out  particularly,  it  is,  of  course,  that  of  Government 
borrowing;  while  another,  not  less  remarkable,  is  that  fre- 
quently dwelt  upon  here — namely,  that  all  the  demand  for 
capital  .should  have  had  so  comparatively  mild  an  effect  upon 
prices. 

Coming  to  our  figures,  we  will  take  the  electricity  supply 
companies  first.  The  final  dividends  for  last  year  were  all 
gofxl,  but  in  the  interim  distrilnitii'ns  in  resiject  of  the  current 
twelvemonth  there  were  hints  of  probable  reductions  in  res- 
pect ni  f'Jl.5.  Tlie  market  is  .stagnant  and  subdued  ;  — 
July  ■'»,  Dec.  31, 


SHARE     LIST    OF     ELECTRICAL     COMPANIES 


Share. 

1914. 

1914. 

N..W. 

Fall 

Ch.iring  Crass 

5J 

5 

3^ 

U 

Citv  of  London 

...      1(3 

1.5* 

I'ii 

3i 

Metro[X)!itan      

3-; 

3i 

•)a 

St.    James's       

9i 

9 

6i 

'M 

The  Telegraph  market  lias  kept  its  end  un  with  a  good  deal 
of  stirngtli.  and  some  nl  the  luiics  shnw  rises  since  a  year  ago. 
This  came  aliout  as  the  ir^ult  >  I'  -t.iiilx  investment  purchasing, 
coupled  with  the  ta<-t  th^it  the  innijinincs  are  mostly  doing  well 
— more  particularly  in  the  direction  of  reducing  their  expenses. 
This  is  a  short  list  ;  — 


July  30, 

Dec.  31 

Rise 

Stock  or  Share.                1914. 

1914. 

Now. 

or  Pall 

Anglo- .\merican   pref.        ...     108 

103 

1001 

-2i 

Anglo-.\merican -def '2'2i 

■m 

22* 

+li 

Direct  United  States         ...        tjj 

6i 

(3i 

Eastern    VAU 

122 

128 

-fO 

(!l(.be  Telegraph  and  Trust      llj 

log 

10* 

_1 

Ditto                 pref.      1'2| 

m 

10^ 

-Is 

Marconi          1 9-lG      1| 

U 

-Hi 

Western          13| 

m 

121 

+  s 

The  Home  Railway  Market  has  suffered  a  good  deal  from 
neglect,  and  from  the  uncertainty  involved  in  the  Govern- 
meiii's  having  taken  over  therailway  business  <if  the  country. 
With  no  tratfics  to  stimulate  interest,  and  with  the  interim 
diviih'iids  la.st  autumn  on  a  scale  that  was  slightly  disappoint- 
ing, there  has  been  little  or  nothing  to  infuse  revival  into 
prices.  A  few  spurts  there  have  been,  mostly  veiy  short- 
ii\cd;  and  the  dcpre.-ision  is 

St<K-k  or  Share. 
Central  Jjondon   Old.   .. 
Metropolitan     

Ditto        District    ... 
rmlerground   "  .\  " 

Ditto         Ord. 

iJitto  income   .. 

Mexican,  Brazilian  and  Canadian  securities  liave  undergone 
r<|_markable  develoiuiients,  and  not  a  few  rapid  changes  during 
tl'e  .v<'ar,  the  rea.sons  for  which  are  .so  thoidughly  well  known 
that  it  is  suihmIIuous  to  reiterate  them.  Brazilian  Tractions, 
<in  balancv,  are  5  iwints  down  on  the  year,  aft«'r  having  been 
higher,  as  Well  as  lower.  Mexicjins  enjoyed  a  little  favour 
w^hen  it  seemed  likely  that  I'lvsident  Wilslm  would  recognise 
Carran/.a;  but  this  was  not  follnwed  up  by  d<'(inite  action,  and 
so  most  of  the  prices  liave  sagged  back",  although  not  quite 
so  low  as  they  were  JM'fore.  A  few  prices  arc  appeiukxl,  to 
which  We  add  three  or  four  of  tlie  lioiiie  industrial  group:  — 


refleeti 

d 

in  the  p 

ice  li 

sts;  — 

Julv  : 

■0. 

Dec.  31, 

1914 

1914. 

Now. 

Fall 

8(1 

70 

72.5 

3^ 

3U 

31 J 

24J 

7 

19 

18 

Jo.^ 

n 

G/(i 

G/3 

0/0 

9d 

2i 

2 

a 

i 

83 


S() 


3 


St<Kk. 
Angln-Arg.  'J'rams  1st  pref. 

Urazil    'J'laetions        

Mexican   laght  and   Power 

liio  'i'raiii.  1st  niort 

JJabcock  it  Wilcox     ...     .^ 
Brit.    WcHtingliouse  pref. 
Ca.stner  Kelliier        


Julv;i(), 

De<-.  31 

1 

J9II. 

p.m. 

Now. 

4  13-10 

4.5 

4i 

58 

5(;.j 

51J 

41. J 

32i 

;io 

97 

95 

912 

•23 

'i3 

23 

m-ic 

1 15-16 

1 15-16 

'ii 

2J 

3 

Ris 


Fall. 


+  i 


In  tlie  way  of  huKiriess,  the  market  in  manufacturing  .shares 
has  "oiijoyeil"  spasmodic  activity-  Hritisli  Aluininimii,  fcir  iii- 
wtanee,  and  Hrltiijli  WcHtingliou.He  preference,  having  been  very 
jpromineiit  iit  variou.i  times.  The  rul.lier  market  is  the  best 
'•n  in  the  Stock  Exchange,  both  as  regards  orders  and  firmness 
of  prii<-i,  which  hav<'  Iteeii  KUslaineil  by  the  streliglli  <if  raw 
mal^'nal  and  the  iirnmising  outl.«ik  for  ("lii'  <(inlrnuance  of  this 
c<inditi.,n;  indeed,  many  p.'<.ple  I.K.k  for  b.-tU'r  prices  still. 
And  we  may  be  |)..rmilt^Ml  to  express  th.-  d.'vout  lio|),.  tli.it 
other  iiinrkets  will  fiillil  the  siiiiie  e\pe.tation  in  the  |x'rif»l 
about  to  .lawn,  wliicli  determiriatinn,  resolution  an<l  faith 
liave  already  niurkeil  out  as  certain  to  prove  a  Happier  New 


Boa  Blbotbioitx  Ooxriitiag, 

Price 

Dividend, 

1914, 


BromptOD  OrdlDRry 

do.       1  per  oent.  Pre! 

Charing  OroSB  Ordiniiry 

do.       do.       do.    4^  Prefi 

do.        do.  Oily  Ptel 

do.    4  Deb 

Cbelsea        

do.     H  Deb 

City  of  London 

do.       do.    6  per  oeni,  Pref. 

do.       do.    6  Deb 

do.       do.    4iOeb 

County  of  London  

do.       do,       6  per  oent.  Pre).  . . 

do.       do.       Isi  Deb 

do.       do.       and  Deb 

Kensington  Ordinary 

London  Electric 

do.       do.    6  per  oent,  Fret, 

do.       do.    4  Deb 

Metropolitan         

do.  4i  per  oent.  Pret, 

do.  4i  Deb 

do.  84  Deb 

St  James' and  PaU  Mall 

do.     dj.     do.     7  per  oent.  Pref. 

do.     do.     do.    Si  Deb 

Booth  London .. 

South  M'Hropolitan  Pref 

Westminster  Ordinary 

do.  4iPret 


10 


Dec. 
1916, 
7i 


*i 


4i 

81 
12i 


6i 


TSLSaBAPHB  AKD  TBUFBORBS. 

1003 


Anglo- Am.  Tel.  Fret 6 

do.             Def li 

Chile  Telephone 8 

Caba  Bub.  Ord 6 

do.        Pref 10 

eastern  Extension          1 

do.               4  Deb 4 

Gasiem  Tel.  Ord T 

do.           Bi  Pref Bi 

do.           4  Deb 4 

Qlobe  Tel.  and  T.  Ord 6 

do.               Pref 6 

at.  Northern  Tel 99 

Indo-Buropuan 13 

fidarconi       10 

New  York  Tel.  41 4) 

Oriental  Telephone  Ord 10 

do.                 Pref 6 

Tel.  Egypt  D.b 4i 

United  U.  Plate  Tel 8 

do.                 Prel 6 

West  India  and  Fan 1 

Western  Telograpb        7 

do.             4  Deb 4 


Central  London,  Ord.  Assented 

Metropolitan  

do.  District     .. 

Underground  Eleotrio  Ordinary 


do. 


do.     Income 


i"* 


+  A 


1  10  0 
6  9  1 
6  17    8 


♦6    4  0 

6    6  0 

4  19  0 

•6  19  2 

6  16  8 

6  11  4 

6  16  4 

6    6  8 

4    9  1 

6    6  8 


•7  12  6 
6  8  1 
8  17    9 


FoBiieil  Tbavs,  to, 

Adelaide  Sup.  6  per  oent.  Fret.         ..  6 

do.          6  Ueb 6 

An  jlo-Arg.  Trams,  First  Fret,          ..  6) 

do.              9nd  Pref 6) 

do.              4  Deb 4 

do.              4i  Deb 4) 

do.              6  Deb 6 

Brazil  Traotlons 84 

Bombay  Electric  Prel 6 

do.            4«Deb ti 

British  Columbia  Elec.  Rly.  Pfoe.   ..5  60 

do.              do.            Preferred . .  —  40 

do.             do.           Deferred  . .  —  40 

do.              do.            Deb.          . .  4^  64 

Mexico  Tnms Nil  49 

do,           6  per  cent.  Honda      ..  —  4M 

do,          6  per  cent.  Bonda      ..  —  4d 

Mexioan  Light  Common         .,        ..Nil  80 

do.            Prel Nil  49 

do.            Ist  Bonda      ..       ,,  —  47 

MAmmoTVBiiia  OonFAHna. 

Baboock  4  Wllooi          14  93 

British  Aluminium  Ord 6  99/li 

do.              Prof 6  18/-                 — 

British  Insulated  Ord 16  lOt                — 

do.           Pref B  6]                — 

British  Westlnghonae  Prel 7i  8S/B              — 

do.       4  Deb 4  r.d                 — i 

do.       6  p.  lion         e  101                 — 

Oallonders 16  10)               — 

do.       6  Prel 6  4i                — 

do.       44  Dob 4)  9U                 — 

Cantner.Kollnor 20  8                 — 

ICdlaon  ft  Bwan,  £8  pd Nil  9/-               — 

do.      do.      fully  paid        ....  Nil  1                   — 

do.      do.      4  Doh 4  61                 — 

do.      do.      6%  Deb 6  80                 — 

Rloolric  Oonatruolion 6  14/.                 — 

do.            do.         Pref 7  111/9                — 

Gen.  Eleo.  Prof 6  H|                — 

Benli>y         SO  ISi                — 

do.      4i  Pref 44  4?               — 

do.       4{  Deb 4]  99                  — 

Indla-Rubbor        10  wt                ^  t 

Telegraph  Con M  Bi{               — 

'  Allowance  made  tor  dividonda  being  paid  free  of  iDComt-l 


Nil 

•8  17 

e  0 

6    6 

6  16 

7  17 

6    6 

5  14 

6    4 

6  18 

6  17 

l»al«'ii(s  mill   Alien   lliioinirs.— Applicntioii  has  been 

made  to  the  Bonn)  of  'rrndo  for  a  ticenco  in  respect  of  Pftt«nt 
No.  in, 128/11,  irranted  to  .■^Icinonn  .v  Hnlake  A.-G.,  for  inanKsnaN 
peroxide  anodee,  Ij  the  Itefraotory  Zinc  Ore  Treatment  Co. 
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CONTROL     GEAR     FOR     ELECTRIC     LIFTS. 


By  ARTIIUR  L.  HAWES. 


The  switchgear  employed  for  the  control  of  electrically- 
driven  lifts  is  equally  as  important  as  the  driving  mechan- 
ism, although  by  Eome  it  receives  very  secondary  considera- 
tion, so  much  so  that  often  very  unsatisfactory  control  gear 
is  installed,  resulting  in  endless  trouble. 

As  the  success  or  otherwise  of  an  electric  lift  depends  to 
a  large  extent  on  the  control  gear,  no  doubt  a  brief  descrip- 
tion of  modern  types,  together  with  various  methods  of 
control,  will  be  of  interest. 

A  successful  controller  must  operate  the  lift  under  all  con- 
ditions of  loading  smoothly  and  without  jerks  (especially 
where  passengers  are  carried) ;  this  will  have  the  two-fold 
effect  of  reducing  shocks  to  the  machinery  and  discomfort 
to  the  passengers.  The  main  essentials  in  the  control  gear 
are  :— (1)  Reliability  ;  (2)  Incombustibility  :  (3)  Acces- 
sibility ;  (4)  Mechanical  strength. 

In  most  cases  the  control  gear  is  fixed  where  it  cannot 
easily  be  seen,  and  is  often  only  visited  when  a  breakdown 
occurs,  hence  too  much  stress  c&anot  be  laid  on  the  first- 
mentioned  essential.  All  contacts  should  have  large  areas 
(face  to  face,  not  of  the  knife  type),  with  one  contact  of 
carbon  and  the  other  copper,  both  easily  renewable  ;  this 
combination  prevents  to  a  great  extent  burning  of  the  con- 
tacts, and  in  a  well-designed  controller  the  carbon  takes 
practically  all  the  wear  and  tear  due  to  arcing,  acd  the 
whole  can  easily  be  replaced  at  a  cost  of  a  few  shillings. 

All  breaks  and  clearances  should  have  an  ample  margin, 
and  the  main  current-breaking  contacts,  if  for  direct 
current,  should  be  protected  by  means  of  a  magnetic  blow- 
out, as  this  minimises  the  formation  of  an  arc  and  lengthens 
considerably  the  life  of  the  contacts  ;  all  bolts  and  screws 
should  be  fitted  with  spring  or  locking  washers  to  prevent 
them  working  loose  due  to  vibration,  and  if  iron  or  steel  is 
used  for  working  parts  subjected  to  the  atmosphere,  they 
should  be  nickel  or  copper-plated  to  prevent  trouble  due  to 
rust,  particularly  the  plungers  of  solenoids  ;  where  dash-pots 
are  used,  these  should  in  all  cases  be  easily  and  effectively 
adjustable  to  alter  the  rate  of  cutting  out  the  resistance  and 
to  accommodate  the  class  of  oil  available. 

The  insulation,  where  possible,  should  be  of  mica  or 
porcelain  ;  most  other  forms  rapidly  deteriorate,  especially  in 
a  damp  or  tropical  climate. 

The  resistances  should  be  amply  rated,  especially  on 
multi-speed  controllers,  so  that  they  cannot  be  damaged  if 
run  for  long  periods  with  the  resistance  in  circuit ;  the  resist- 
ance units  should  be  easily  renewable,  cast  grids  or  wire 
nets  form  a  very  good  arrangement,  or,  better  still,  large 
porcelain  bobbins  suitably  grooved  to  hold  the  wire  ;  this 
type  of  unit  will  stand  greater  overloads  than  the  others 
mentioned  owing  to  the  large  mass  of  porcelain,  which 
rapidly  absorbs  and  dissipates  the  heat  from  the  wire. 

The  internal  connections  should  as  far  as  possible  be  made 
of  bare  copper  ;  where  insulation  is  required  this  can  consist 
of  insulating  beads  threaded  on  to  the  wire,  and,  finally, 
contacts  and  all  wearing  parts  should  be  easily  accessible 
without  dismantling  the  controller. 

The  starting  rheostat  should  have  a  large  number  of 
steps,  and  the  resistance  should  be  graded  in  geometrical 
progression  so  that  the  current  peaks  will  be  equal  when  the 
brush  passes  from  contact  to  contact  ;  it  should  also  be  of 
such  a  value  as  to  allow  of  rapid  acceleration  of  ohe  motor 
with  a  minimum  starting  current,  the  latter  being  about 
100  per  cent,  to  170  per  cent,  of  full  load  running  current. 

The  above  remarks  apply  equally  to  the  auxiliary 
switches,  push  buttons,  relays  and  car  switches,  &c.,  as 
these  are  often  the  most  troublesome ;  the  general  practice  is 
now  to  arrange  all  car  switches  with  a  spring  return  to  the 
"  off  "  position  when  the  handle  is  released,  with  removable 
handle  and  renewable  contacts  ;  car  switches  are  generally 
a  great  source  of  trouble,  and  too  much  stress  cannot  be 
laid  on  the  necessity  of  making  them  robust  both  mechanic- 
ally and  electrically.  Push  buttons  have  a  nasty  habit  of 
sticking,  and  to  obviate  this  all  contacts  should  be  face  to 
face,  and  all  plungers  should  be  of  porcelain  or  ebonite ;  fibre 
should  not  be  used,  as  this  is  a  constant  source  of  trouble 


in  damp  atmospheres  owing  to  its  absorbing  moisture, 
swelling  and  often  causing  leakage  and  shocks. 

Where  solenoids  or  magnets  are  used,  it  is  always  advis- 
able to  arrange  that  the-e  are  capable  of  working  across  the 
full  voltage  to  obviate  the  use  of  cooling  coils  and  their  often 
troublesome  switches,  this  being  now  quite  possible  by  the 
patented  systems  of  machine  winding  carried  out  by  one  or 
two  firms.  Special  attention  should  be  paid  to  solenoids 
for  use  on  an  alternating-current  circuit ;  these  should  be  of 
the  best  possible  design,  otherwise  trouble  will  arise  due 
to  sticking  of  the  plungers,  with  consequent  over-heating 
and  burning  cut  of  the  windings. 

In  the  general  construction  of  lift  control  gear  small  neat 
castings  or  drop  forgings  are,  generally  speaking,  better  than 
stampings,  as  the  latter  tend  to  make  a  liimsy  construction 
unable  to  stand  up  to  the  work  required  of  them.  There 
are  certain  parts  which  it  is  necessary  to  design  from  a 
mechanical  rather  than  an  electrical  point  of  view,  parti- 
cularly the  reversing  switches  of  rope-operated  controllers  ; 
the  type  at  present  in  general  use  is  by  no  means  satis- 
factory. These  should  be  amply  strong  and  provided  with 
definite  mechanical  stops  to  relieve  the  switch  levers  or 
blades  of  all  pressure. 

The  systems  of  control  generally  used  are  given  below  ; 
these  by  no  means  cover  the  whole  field,  inasmuch  as  nearly 
every  lift  maker  has  some  special  system  of  his  own,  which  is 
really  a  means  to  attain  a  common  end. 

1.  Hand  rope. 

2.  Car  switch. 

3.  Semi-automatic  push  button,  "  Up,"  "  Down," 
"  Stop." 

4.  Full  automatic  push-button  call  from  landings  and 
direct  from  the  cage. 

5.  Full  automatic  push-button  call  and  direct  from  both 
landings  and  cage. 

The  above  are  all  arranged  for  one  speed,  except  (2) 
which  if  used  on  d.c.  circuits,  can  be  arranged  for  two 
or  three  speeds  with  little  trouble  ;  this  is  an  advantage 
with  high-speed  passenger  lifts. 

To  obtain  the  greatest  possible  protection  against  damage 
to  the  lift,  the  following  interlocks  or  safety  devices  should 
be  incorporated  :  — 

1.  The  up  and  down  direction  solenoids  should  be 
interlocked  so  that  it  is  impossible  to  operate  both  at  the 
same  time,  even  if  both  up  and  down  buttons  are  pressed 
simultaneously. 

2.  If  the  lift  stops  either  by  the  controller  or  failure  of 
the  current,  it  must  not  be  possible  to  start  it  again  until 
the  armature  or  rotor  resistance,  as  the  case  may  be,  is 
reinserted. 

3.  In  push-button  systems  the  first  operator  to  have  the 
preference,  all  other  points  of  operation  being  dead  until  the 
journey  is  completed. 

A.  Means  to  cut  off  the  current  when  the  cage  reaches 
the  top  or  bottom  floor  levels,  a  mechanical  knock  cff  being 
fitted  to  the  car  switch  to  bring  it  to  the  "  off  "  position,  or 
a  limit  switch  in  the  control  circuit  operated  by  a  tappet 
on  the  cage  where  the  push-button  system  is  used. 

5.  Means  to  .cut  off  the  main  supply  of  current  to  the 
motor  in  the  event  of  over-travel  of  the  cage,  this  consist- 
ing of  a  switch  in  the  main  circuit  operated  in  a  similar 
manner  to  the  above  push-button  limit  switches. 

G.  In  order  to  assist  in  stopping  the  lift  in  the  shortest 
possible  time  and  accurately  at  the  floor  level  after  switch- 
ing off,  the  controller  may  be  arranged  to  connect  the 
armature  across  a  resistance,  the  momentum  of  the  arma- 
ture driving  it  as  a  generator  and  so  forming  a  dynamic 
brake  ;  this  can  be  arranged  so  as  to  have  no  detrimental 
effect  on  the  motor  or  controller. 

T.  Full  protection  to  the  passengers  by  fitting  all 
entrances  to  the  lift  with  folding  or  sliding  doors  or  col- 
lapsible gates,  each  fitted  with  an  automatic  electro- 
mechanical lock,  so  arranged  that  the  circuit  to  the  con- 
troller is  broken  except  all  gates  are  closed  and  locked,  and 
so  as  to  prevent  any  gate  being  opened  except  the  cage 
is  opposite  to  the  same. 

With  hand-rope  control  the  main  reversing  switch  ifl 
operated  by  two  ropes,  one  of  which  can  pass  through  the 
landings  and  the  other  through  the  cage,  thus  making  the 
lift    operative  from  all   points ;    this    system   is    usually 
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limited  to  one  fixed  speed,  that  is,  there  is  no  intermediate 
running  speed  between  start  and  full  speed. 

Car-switch  control  is  similar  to  the  above,  except  that 
the  main  reversing  switch  is  operated  by  two  solenoids,  the 
final  connection  being  made  by  means  of  a  two-way  switch 
in  the  cage,  this  being  the  only  point  where  the  lift  can  be 
operated  ;  this  system  can  be  arranged  in  various  ways  as 
under  :  — 

(a)  Single  speed  as  described  for  hand-rope  control. 

{b)  Two  or  three  speeds  obtained  by  connecting  a  resist- 
ance across  the  armature  to  obtain  the  low  speeds  ;  this  is 
very  effective,  and  also  has  the  advantage  that  it  will  act  as 
a  dynamic  brake  if  there  is  any  increase  in  the  speed  of  the 
motor  above  the  normal. 

The  push-button  systems  are  generally  arranged  for 
single  speed,  although  it  is  possible  to  arrange  them  for 
multi-speed,  but  the  control  gear  becomes  so  much  more 
complicated  that  no  real  advantage  is  gained  ;  the  most 
common  systems  are  :  — 

(a)  Semi-automatic — the  same  as  the  single  speed 
Cir-switeh  system,  except  that  three  push  buttons,  marked 
"  Up,"  "  Down,"  "  Stop,"  replace  the  car  switch,  with  a 
similar  set  on  each  landing  connected  in  parallel ;  on  press- 
ing the  button  the  lift  continues  to  run  nntil  the  stop 
button  is  depressed  ;  or  this  can  be  arranged  in  the  reverse 
way,  so  that  the  lift  will  continue  to  run  only  whilst  the 
button  is  depressed. 


The  above  systems  of  control  are  obtained  with  alter- 
nating current,  one,  two  or  three-phase,  but  using  one  speed 
in  all  cases. 


THE     NEW    PLANT    OF     THE    CHINA     LIGHT 
AND     POWER     CO.,     LTD. 


The  existing  power  station  of  the  China  Light  and  Power 
Co.,  Ltd.,  of  Hong-Kong,  China,  is  situated  at  Kowloon, 
and  contains  gas-engine-driven  generators  operating  on 
suction  gas.  The  necessity  for  increasing  the  output  of  the 
station  to  cope  with  the  growing  demand  for  electricity  for 
power  and  lighting  purposes  in  Hong-Kong  led  the 
managers  of  the  company,  Messrs.  8hewan,  Tomes  &  Co., 
to  consider  the  type  of  prime  mover  most  suitable  for 
driving  the  new  generators.  After  carefully  considering  the 
relative  merits  of  gas-engine  and  steam-turbine-driven 
generators,  the  company,  in  conjunction  with  their  con- 
sulting engineer,  Mr.  Conrad  Mendham,  decided  in  favour 
of  turbo-generators,  and  contracts  were  entered  into  with 
the  British  Thomson- Houston  Co ,  Ltd.,  for  the  supply  of 
the  generating  plant  and  switehgear,  and  with  Messrs. 
Babcock  &  Wilcox  for  the  boiler  plant. 
This  generating  plant   consists  of    two    high-pressure, 


B.T.H.-CoBTis  ToitBiNE  Set  supplied  to  the  China  Light  and  Poweb  Co.,  Hong-Kong. 


(b)  Full-automatic  "  Call "  system.  This  is  very  much 
used.'and  consists  of  a  call  button  on  each  landing,  which  when 
depressed  operates  the  controller  through  a  relay ;  the  lift 
then  starts  and  continues  to  run  until  it  trips  a  floor-finding 
switch  in  the  particular  relay  circuit  in  which  the  depressed 
button  is  connected,  thus  breaking  the  circuit  and  stopping 
the  lift.  The  passenger  on  entering  the  cage  finds  a  set  of 
buttons  numbered  to  correspond  with  the  various  floors  ;  on 
pressing  the  re<|iiired  button,  the  lift  starts,  travels  to  and 
stops  at  the  desired  flx)r  automatically,  the  operation  being 
the  same  as  when  calling  the  lift. 

(1 )  A  modification  of  the  above  system  consists  of 
replacing  the  'all  buttons  on  the  landings,  with  a  set  similar 
to  those  in  the  cage  ;  this  enables  the  lift  to  be  called  from, 
or  dispatched  to,  any  flixjr  from  any  operating  point  without 
any  person  actually  travelling  in  the  cage.  This  system  is 
both  expensive  and  complicated,  and,  therefore,  seldom  used, 
as  in  most  cases  systems  (a)  and  (/')  are  found  to  provide  all 
that  is  required. 

With  all  these  systems  af  pnsh-button  control  it  is  neces- 
sary to  provide  an  interlock  between  the  cage  and  landing 
push  buttons,  to  prevent  operation  of  the  lift  at  more  than 
one  point  simultaneously  ;  this  is  generally  airricd  out  by 
fixing  the  cage  floor  on  springs,  and  fitting  undeineath  a 
small  switch  connected  in  the  landing-buttons' circuit :  when 
a  person  enters  the  cage  the  floor  is  depressed,  opening  the 
switch  underneath,  and  so  rendering  the  landing-buttons 
inoperative. 


three-phase,  60-cycle,  B.T.H.-Curtis  turbo-alternators,  rated 
at  !to7  K.V.A.,  2,200  volts,  at  80  per  cent,  power  factor. 
These  machines  are  provided  with  direct-coupled  exciters, 
and  designed  to  run  at  3,000  r.p.m.  when  supplied  with 
steam  at  ixO  lb.  per  sq.  in.  gauge  pressure,  superheated 
160  F.,  and  exhausting  into  a  vacuum  of  27},  to  28  inches. 
The  turbines  are  three-stage  machines,  and  the  sets  are 
each  capable  of  maintaining  an  output  of  1,170  k.v.a.  for 
two  hours.  The  alternators  are  designed  to  operate  in 
conjunction  with  a  Tirrill  regulator  which  will  maintain  a 
constant  voltage  within  1  per  cent,  of  normal,  under  all 
conditions  of  load  and  power  factor. 

Air  filters  are  provided,  by  means  of  which  the  cooling 
air  drawn  through  the  windings  of  the  alternators  for 
ventilating  purposes  is  thoroughly  cleansed  of  dust,  thus 
avoiding  the  necessity  of  periodically  dismantling  the 
machines  for  cleaning  purposes. 

To  enable  the  perform  ince  of  either  turbine  to  be  deter- 
mined at  any  time,  a  Loa  recorder,  fitted  with  an  integrating 
attachment,  is  being  supplied. 

A  nine-ponel  white-marble  switehboard,  fitted  with  all 
the  usual  ojx'rating  gear  and  instruments,  is  being  installed 
to  control  the  output  of  the  turbo-generators.  To  facilitate 
the  handling  of  the  load,  a  duplicate  set  of  bus-bars  is 
provided,  and  8(«cial  barriers  are  being  fitted  between  the 
panels,  enabling  the  ojiorator  to  work  in  complete  sifety 
behind  any  panel  after  having  opened  the  isolating  swiichos. 
A  swing  panel,  mounted  at   the  end  of  the  switehboard. 
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carries  the  usual  sjnchrouuing  voltmeters  and  synchronism 
indicator. 

The  boiler  plant  comprises  three  I'abcock  &  Wilcox 
boilers  having  integral  superheaters  and  chain-grate  stokers, 
each  boiler  being  capable  of  evaporating  ',1,000  lb.  of  water 
per  hour  from  hot  feed  into  steam  at  lHOlb.  per  sq.  in. 
pressure,  superheated  200  F.  Kconomisers  are  employed 
to  utilise  the  heat  from  the  waste  gases,  and  the  necessary 
draught  is  produced  by  means  of  a  fan  discharging  into  a 
self-supporting  chimney. 

The  condensing  plant  is  of  the  surface  type,  and  arranged 
for  installing  immediately  below  the  turbines.  Each  con- 
denser has  a  cooling  suiface  of  1  .dyO  sq.  ft.,  and  is  equipped 
with  rotary-type  motor-driven  pumps,  the  cooling  water 
being  drawn  from  the  S3a  through  a  double  fet  of  tuetion 
mains.  The  circulating  pumps  are  so  arranged  that  they 
can  feed  into  either  condenser,  as  may  best  suit  the  require- 
ments of  the  moment. 

The  inlet  ends  of  the  suction  mains  are  provided  with 
the  necessary  Hip-valves  and  strainers,  but  experience  shows 


THE     MAGNETIC     TESTING     OF     BARS. 


B.T.H.   SWITCHGEAB   AT   HONG-KOXG   ElECTRICITV   WOBKS. 

that  the  latter  do  not  prevent  the  nuclei  of  small  shell-fish, 
shrimps.  &c.,  from  getting  into  the  circulating  pipe.  In 
time  these  nuclei  develop,  and  the  precaution  has  therefore 
been  taken  of  providing  special  shrimp-catchers  in  the 
generating  station. 

The  largest  consumers  of  power  from  this  station  are  the 
Hong-Kong  and  Whampoa  Docks,  who  take  a  iiulk  supply 
which  is  led  to  their  premises  through  a  three-core  under- 
ground cable.  This  supply  is  at  2,200  volt?,  and  the  out- 
going feeder  is  controlled  by  suitable  distributing  panels 
installed  in  the  main  station.  The  plant  installel  in  the 
Hong-Kong  and  Whampoa  l)ocks  was  also  supplied  by  the 
British  Thomson- Houston  Co.,  Ltd.,  and  consists  of  two 
BoO-KW.,  250-volt,  000-R.P..M  ,  six-phase,  60-cycle  rotary 
converters,  with  the  necessary  step-down  transformers  and 
control  gear.  The  latter  comprises  in  each  case  one  high- 
tens'on  a.c.  panel,  one  low-tension  a.c.  panel,  and  one 
direct-current  control  panel.  The  rotary  converters  are 
equipped  with  self-synchronising  starting  motors,  reducing 
the  operation  of  these  machines  to  the  simplest  possible  form. 

We  are  indebted  to  the  British  Thomson-Houston  Co., 
Ltd.,  for  the  foregoing  particulars  and  accompanying  views. 


Bv  .\LBERT  CAMPBELL,  B..\.,  .\.M.LE.E.,  and 

D.  W.  DYE,  B.Sc. 

(From  the  National  Physical,  Laboratory.) 


(Abatiact  of  Communication  to  the  Institution  ok  Electrical 

Engineers.) 
For  the  accurate  testing  of  magnetic  materials,  until  recently 
it  has  been  the  usual  practice  to  employ  a  uniformly  mag- 
netised test-pieoe,  the  condition  of  uniformity  being  tnsural 
by  using  a  clo.sed  magnetic  circuit  of  ring  form.  'ITiis  ring 
form  is  somewhat  diUicult  to  construct,  it  necessitates  rather 
laborious  winding  of  coils  on  each  specimen,  and,  unless  rings 
!■[  rather  large  diameter  are  used,  it  is  not  suitable  for  high 
values  of  the  maguotisation.  For  this  reafion  all  kinds  of 
Micthtxls  have  been  proposeil  and  used  for  the  testing  of 
material  in  the  form  of  bars,  whether  straight  or  curved.  The 
main  difticulties  in  all  these  methods  have  been  (1)  to  obtain 
uniformity  of  magnetisation  all  along  the  specimen,  and  (2) 
to  determine  the  true  value  of  the  magnetising  field  H  which 
produces  this  desirable  result.  As  a  rule  it  has  been  the 
custom  to  complete  the  magnetic  circuit  as  well  as  possible 
by  a  yoke  or  yokes,  and  to  deduce  the  mean  value  of  h  from 
the  number  of  applied  amijere-turns ;  the  unavoidable  mag- 
netic leakage,' however,  is  apt  to  introduce  considerable  error 
in  the  determination  of  the  H. 

These  difficulties  will  be  avoided  if  we  can  find  a  method 
for  the  direct  measurement  of  the  h  at  any  portion  of  the 
bar.  The  h  is  equal  to  the  flux  density  in  the  air  at  the 
surface  of  the  portion  dealt  with,  and  can  be  determmed  by 
means  of  a  small  search  coil  placed  very  close  to  the  surface 
of  the  iron,  the  axis  of  the  coil  being  pai-allel  to  that  sui-face 
and  in  the  direction  of  H. 

The  coils  we  have  used  in  the  National  Physical  Laboratory 
are  of  various  designs,  according  to  the  form  of  the  specimen 
to  be  tested,  some  being  differential  (circular  or  rectangular) 
and  others  single  and  usually  very  flat. 


Fig 


In  all  cases  it  is  deshable  that  the  whole  of  the  effective 
area  of  the  coil  shall  be  as  near  to  the  suiface  of  the  iron  as 
possible,  otherwise  the  value  of  h  obtained  may  not  be  the 
true  field  acting  on  the  iron.  It  is  important  to  know  the 
rate  of  variation  near  the  surface,  in  order  to  be  able  to 
estimate  with  what  degree  of  accuracy  the  search  coil  reading 
gives  the  troe  value  of  H  at  the  surface.  For  this  purpose, 
in  May  1913,  we  adopted  the  expedient  of  wmding  a  third 
coil  (c)  over  two  (differential)  coils  (a  and  b).  By  oppos- 
in"  cods  b  and  c  an  outer  differential  coil  is  formed  with  an 
annular  area  farther  from  the  iron  surface  than  that  between 
,1  and  b.  A  comparison  of  the  values  of  h  obtained  with  the 
inner  and  outer  annular  coils  gives  a  measure  of  the  radial 

•  rate  of  variation  of  H.  ^  ,        u 

Dr  E  Gumlich  has  improved  on  this  arrangement  by  add- 
in"  a  fourth  coil,  so  as  to  obtain  a  still  better  idea  of  the 
variation  of  H   with  the  distance  from  the  iron  surface. 

When  the  cross-section  of  the  iron  rod  is  small  it  is  essential 
to  wind  the  differential  coils  with  extremely  thin  W'lre,  so  as 

'  to  keep  very  close  to  the  iron  and  yet  have  the  product  (iNo. 
of  turns)  X  (difference  area),  sufficiently  great  for  fio(xl  sen- 
sitivity With  enamelled  wire  of  0.07  mm.  diameter  (diameter 
uf  copper.  0.06  mm.).  1,000  turns  can  be  got  into  a  winding 
space  of  about  6  sq.  mm.  i  .•   „ 

The  flat  search  coils  are  wound  on  thin  plates  ot  insulating 
material.  For  the  smaller  coils  thin  plates  of  glass  (O.b  mm. 
thick)  with  ground  edges  fonn  vei7  convenient  cores,  the 
turns,  which  may  be  in  .several  layers,  arc  held  in  place  by  a 
wiiulin"  of  silk  thread  across  them,  the  whole  being  made 
.sohd  by  paraffin  wax  or  varnish.  Semi-circular  coils  are 
wound  on  flat  paper  cores,  well  varnished  with  cellulose 
acetate  enamel,  bent  round  into  tunnel  shape  and  allowed  to 
drv  hard.  .  i   -i   •        i 

For  search  coils  used  to  measure  h,  in  general  it  is  only 
necessary  to  know  two  constants  of  the  coil,  namely,  its 
resistance  and  Nj.?.  the  product  of  the  number  of  turns  and 
the  mean  area.  For  coils  by  which  the  total  flux  (*)  is 
measured,  we  need  only  know  k.^;  if  b  is  to  be  determined,  s 
should  also  be  known.  Tlie  number  of  turns  is  usually 
counted  when  the  coil  is  being  wound.  In  differential  coils  it 
is  abst)lutelv  essential  that  the  inner  and  outer  coils  shall  have 
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exactly  equal  numbers  of  tuius.  Sometimes  the  mean  area 
C41I1  be  deduced  with  accuracy  from  the  dimensions  of  the 
coil,  but  as  a  rule  it  is  be.st  to  determine  the  Njs  by  placing 
the  coil  in  a  known  magnetic  field  or  by  determining  the 
mutual  inductance  between  the  coil  and  a  suitably  wound 
solenoid  or  other  standard  coil. 

When  either  B  or  h  is  measured  by  the  help  of  a  search  coil, 
the  simplest  procedure  is  to  observe  the  throw  on  a  calibrated 
ballistic  galvanometer  when  the  B  (or  h)  is  either  reduced  to 
zero  or  reversed. 

In  the  original  form  of  Ewing  and  Low's  Isthmus  method 
rather  elaborate  coned  pole-pieces  are  required,  with  accurate 
mechanism  by  which  the  test-bar  along  with  these  pole-pieces 
can  be  quickly  turned  end  for  end  in  a  strong  magnetic  tield. 
A  much  simpler  system,  shown  in  fig.  1,  was  found  to  be  quite 
satisfactory.  Instead  of  the  cones,  thick  soft-iron  disks  e  and 
F  form  the  pole-pieces,  and  these  do  not  touch  the  magnet 
poles,  but  are  separated  from  them  by  small  air-gaps  (1  or  2 
mm.  distance).  The  test-piece  d  is  fitted  into  central  holes  in 
the  flat  pole-pieces,  which  are  clampetl  in  an  independent 
frame  so  that  they  can  be  removed  together  from  between  the 
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Magnet  steel  (chilled)  :  Tungsten  3.3  per  cent.,  carbon 
0.75  per  cent. 

Invar  :  Iron  74  per  cent.,  nickel  36  per  cent. 

Nickel,  electrolytic:  Ni  98.8  per  cent.,  Fe  0.6  per  cent., 
Cu  0.2  ner  cent.,  Mn  0.3  ner  cent. 

Nickel  steel :  Ni  19.9  per"  cent.,  C  0.41  ix-r  cent.,  Mn  0.96 
per  cent. 

poles.  Instead  of  reversing  the  direction  of  the  test-piece,  the 
magnet  is  so  designed  as  to  allow  quick  reversal  of  the  mag- 
netic field.  It  consists  (fig.  2)  of  a  well  laminated  iron  core 
of  nearly  square  section  (8  cm.  X  7  cm.)  formed  of  ring 
stampings  of  about  22  cm.  mean  diameter,  the  polar  air-gap 
a  b  being  about  8  cm.  across.  The  winding  consists  of  about 
1,000  turns  of  copper  wire  of  2  mm.  diameter  (No.  14  S.W.G.), 
with  a  total  resistance  of  about  2.2  ohms. 

The  whole  construction  is  extremely  simple ;  the  laminated 
magnet  had  not  been  specially  designed  for  the  purpose.  The 
entire  absence  of  fitted  or  clamped  magnetic  joints  is  a  dis- 
tinct advantage  from  the  point  of  view  of  construction,  and 
appears  to  have  no  disturbmg  effect  in  the  tests,  although  the 
presence  of  the  outer  air-gaps  lowers  somewhat  the  maximum 
H  obtainable  in  the  central  gap. 

The  si)ecimen  tested  is  in  the  form  either  of  a  rod  7  cm. 
long  and  0.5  cm.  in  diameter,  or  an  equivalent  bundle  of  strips 
or  wires.  It  does  not  seem  essential  that  the  strips  should  be 
so  closely  packed  as  nearly  to  fill  the  holes  in  the  pole-pieces, 
for,  when  the  section  of  the  bundle  is  re<luced  by  50  per  cent, 
by  removing  some  of  the  strips,  the  total  observed  reduction 
in  p<'nneability  is  only  of  the  order  of  1  per  cent.  From 
H  =  1,000  up  to  H  =  3,000,  rixls  shorter  than  7  cm.  gave  satis- 
factory results  so  long  as  they  entered  the  holes  in  the  \)o\e- 
piecee  to  a  depth  of  at  least  0.5  cm. 

With  such  a  large  electro-magnet,  when  the  current  is 
suddenly  reversed,  in  the  worst  ca.se  the  current  reaches  99.3 
per  cx'nt.  of  its  full  value  0.5  second  after  the  circuit  is  closed. 
With  a  ballistic  galvanometer  of  8  seconds'  complete  period 
the  iK»wible  errors  due  to  this  cause  appeared  to  be  practically 
negligible. 

At  the  middle  point  of  the  test-rml  is  placed  a  small  ebonite 
bobbin  with  an  inner  winding  of  40  turn.s  for  meamiring  B. 
and  three  outer  coil.q  of  400  turns  e.icli,  u.se<l  differentially  or 
already  deflcril>e<l,  for  delormining  11.  Tliese  coils  are  of 
eniimelled  cr)pfM'r  wire  of  O.OC  mm.  diameter  (No.  46  S.W.O.), 
with  an  axial  length  of  4  mm.,  the  me.'in  diameters  of  the 
inner  and  fiuter  anmiluses  iM-iiig  6  mm.  and  12  tnin.  rcs- 
perlively.  From  the  resulfo  of  a  large  nuiiil>er  of  ex|)eriment8 
with  various  materials  it  had  been  proved  that  the  mngnetic 
field  round  the  central  portion  <•(  the  rod  ia  wonderfully 
uniform  from  h  =  150  up  to  11  -  3,000. 

With  ro<lR  of  small  section,  and  more  pnrtirulnrly  with  smnll 
bundliH  of  strip,    llie   differenre   lirlween    the  cross-section  of 


the  iron  and  the  area  of  the  search  coil  for  b  is  considerable, 
and  this  necessitates  a  large  correction  on  the  observed  value 
of  B.  If  .s  =  area  of  iron,  s,  =  search  coil  area  not  occupied 
by  iron,  then  True  b  =  Observed  b  -  h  Si/s.  The  correction 
increases  in  proportion  to  h.  To  avoid  the  trouble  of  applying 
this  varying  correction  to  each  observation,  we  have  found  it 
convenient  to  eliminate  the  term  h  Si  /«  by  means  of  a  com- 
l>ensating  device  consisting  of  a  small  mutual  inductometer 
arranged  with  its  primary  coil  in  series  with  the  magnetising 
circuit  of  the  magnet,  and  its  secondary  coil  connected  in 
opixisition  to  the  search  coil  for  B,  in  the  ballistic  galvanometer 
circuit. 

The  apparatus  can  be  used,  not  only  for  the  determination 
of  permeability  curves,  but  al.so  for  hysteresis  loops,  including 
the  remanence  and  coercive  field.  The  remanent  magnetism 
of  the  electromagnet,  although  it  makes  its  appearance,  does 
not  introduce  any  errors,  since  the  true  values  of  h  are  given 
by  the  search  coils. 

The  determination  of  the  remanence  and  coercive  field  is 
most    important    for    hardened    .steel     used    for    permanent 
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magnets,  and  here  the  tests  must  be  made  with  high  values 
of  Hmas.  (say  400  to  600),  In  determining  the  coercive  force 
corresponding  to  a  high  value  of  Hmax.,  the  galvanometer 
throw  measuring  the  coercive  force  (Ho)  is  usually  small 
compared  with  the  throw  due  to  Hmas-,  and  it  becomes  rather 
difficult  to  read  the  small  throw  with  sufficient  accuracy.  In 
order  to  increase  the  accuracy,  one  way  is  to  raise  the  sensi- 
tivity of  the  galvanometer  and  to  balance  out  accurately  the 
complete  throw  from  +  H,„ax.  to  —  Hmn\  by  the  help  of  an 
adjustable  mutual  inductance  connected  similarly  to  that 
de.'icribed  above  for  the  coiTection  of  B. 

In  fig.  3  are  given  a  number  of  h-b  curves  obt;iined  by  the 
ajiparatus  already  describetl,  the  samples  being  in  the  form 
(if  thin  rods  or  bundles  of  strips.  As  will  be  seen,  most  of  the 
materials  are  of  interest  from  a  practical  point  of  view. 

The  lowest  curve  in  the  diagram  is  the  straight  line  for  air 
(l>ermeability  =  1).  All  the  other  curves  ultimately  lend  to 
become  parallel  to  the  air  line  as  the  magnetisation  is  in- 
crea.setl,  clo.se  parallelism  indicating  that  the  material  has 
reached   the  condition  of  magnetic  saturation. 

In  the  apparatus  already  described  the  main  disadvantage 
i-;  that  the  rods  tested  must  be  of  small  diameter.  For  testing 
ro\nid  roils  up  to  2.5  cm.  in  diameter  the  authors  have  con- 
structed a  eixK;ial  apparatus  of  a  type  somewhat  similar  to 
(iumlich's  most  recent  design.  The  general  arrangement  is 
shown  in  fig.  4. 

The  test  rod  a.  surrounded  by  a  bobbin  wound  with  a 
iiiagnetising  coil  f,  is  clamptxl.  by  the  heln  of  suitably  bored 
iron  end-pieoes  ee,  between  the  two  circular  yokes  y  y.  fv 
are  pieces  of  hard  w(xxl  to  equalise  the  pressures.  (For  bare 
of  rectangular  section  the  end  pie«'es  ee  are  not  bored,  but 
merely  faced  flat.)  In  order  to  increa.>«?  the  uniformity  of  the 
magnetising  field  near  the  middle  part  of  the  central  bobbin, 
there  are  two  additional  magnetising  coils  K  k,  and  the  yokes 
also  arc  wound  with  coils  with  their  turns  scimewhat  crowded 
towards  each  of  tlie  magnetic  joint><.  All  of  tlu>  magnetising 
coils  are  in  series,  llie  centnil  solenoid  has  O.'iO  turns  of  No. 
16  S.W.G.  wire  (1.63  nnn.  diamet<'r),  coils  K  k  150  turns  each, 
and  the  yoki>e  a  total  of  200  turns.  A  current  of  12  amperes 
gives  H  =  about  1,000. 

Kx|ioriments  showed  that  the  .'idditional  windings  greatly 
improved  the  radial  uniformity  of  11  at  the  middle  of  the  l)ar 
for  the  range  h  =^  50  to  15<t,  |)ut  slightly  decvcised  (he  unifor- 
niity  at  higher  ranges  (11  =  4(10).  On  the  whole,  (lie  average 
improvement  is  satisfactory,  and  appears  to  exclude  erwrs 
greater  than  1  per  cent.  Widiont  further  iireca\itioiia  the 
apparatus  should  not  be  u.'*e<l  for  |>enneal)ili(y  tosts  with 
values  of  u  below  .30.  The  h  and  n  search  coils  are  on  a 
smidi  luibbin  r  at  the  middle  part  of  the  test  bar  l''or  a  rod 
of  1.25  cm.  diameter  each  annular  H  coil  has  L.SOO  turns,  thp 
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inneiinost  coil  being  at  a  mean  radial  distance  of  about  2.5 
mm.  from  the  surface  of  the  iron.  With  bare  of  rectangular 
section  flat  search  coils  are  use<l,  which  have  the  advantage  of 
getting  much  closer  to  the  iron  surface  (mean  distance  =  about 
l.j  mm  );  two  coil.-;  iu  series*  may  be  used,  one  on  each  side  of 
the  bar.  The  authors  have  also  made  satisfactoi-y  tests  on 
rectangular  bars  of  mafjact  steel  in  a  short  solenoid  (-I-I  cm. 
long)  heavily  wound  and  without  any  yoke.  Very  good  unifor- 
mity of  H  can  be  ensured  by  extending  the  effective  length  of 
the  bar  by  butting  against  its  ends  two  soft-iron  bars  about 
■20  cm.  in  length. 

In  all  the  methods  in  which  the  h  search  coils  are  kept  in 
a  fixed  iHJ.sition  with  regard  to  the  iron,  the  throws  on  the 
galvanometer  can  only  determine  changes  in  h  and  not 
(directly)  the  ab.solute  values.  The.se  values  can  be  deter- 
mined by  pulling  the  search  coil  (where  possible)  quickly  out 
<if  the  tield.  In  general  it  is  difficult  to  do  this,  and,  even 
when  it  is  possible,  a  double  throw  of  the  galvanometer  may 
occur,  which  vitiates  the  accliracy  of  the  teet. 

.\  much  better  way  is  to  mount  a  flat  search  coil  so  that 
it  can  be  i'otate<l  in  a  plane  parallel  to  the  direction  of  h 
{i.e.,  usually  parallel  to  the  surface  of  the  iron).  It  can  then 
be  quickly  reversed  in  position  (turning  through  18()  deg.), 
and,  when  calibrated  iu  a  known  magnetic  field,  will  give 
directly  the  absolute  value  of  h  at  any  moment.  The  mount- 
ing of  a  very  nai-row  reversible  coil  of  this  kind  is  shown  in 

fig.  5- 

The  search  coil  c  is  mounted  in  a  thin  pulley  (.5  mm.  thick) 
which  can  turn  in  a  cell  of  ebonite  with  a  thin  German-silver 
cheek  (c  e)  forming  the  second  bearing.  Two  threads  from 
the  pulley  (one  of  which  can  be  fastened  to  a  spring  if 
desired)  allow  the  coil  to  be  reversed  from  the  outside.  Adjust- 
able stops,  not  shown,  limit  the  turning  to  180  deg. 

Tests  on  bars  of  magnetic  steel  by  this  method  are  in  agree- 
ment with  the  results  given  by  fixed  search  coils.  The  method 
is  the  simplest  and  most  straightforward  that  we  have  tried.* 

In  practice  it  is  desirable  to  be  able  to  test  curved  as  well 
as  straight  bars;  for  example,  the  magnets  of  horse-shoe  form 
used  in  magnetos.  If  the  curvature  is  not  too  great,  the  h 
at  any  part  may  be  measured  by  means  of  search  coils  near 
the  surface,  as  already  described.  For  the  horse-shoe  magnets, 
flat  search  coils  are  tied  (inside  and  outside)  at  the  middle  of 
the  bend,  and  over  the  whole  are  slipped  five  or  more  mag- 
netising coils. 

The  essential  feature  of  all  the  foregoing  methods  is  that 
the  value  of  the  magnetising  h  is  not  calculated  from  the 
somewhat  indefinite  length  of  the  magnetic  circuit  and  the 
ampere-turns,  but  is  directly  measured  by  the  help  of  a 
search  coil  placed  as  near  as  possible  to  the  surface  of  the  iron. 


ELECTRIC     LIFTS. 


A  paper  on  this  subject,  fixam  which  we  extract  the  following 
notes,  was  read  by  Mr.  H.  M.arryat  at  a  recent  meeting  of  the 
Association  of  Supervising  Electricians.  The  author  points 
out  that  though  goods  lifts  are  frequently  regarded  as  an 
inferior  class  of  contrivance,  it  is  only  in  service  lifte  wherein 
no  person  can  possibly  travel,  that  the  factor  of  safety  in 
respect  of  strength  of  materials  and  number  of  safety  devices 
can  be  reduced  justifiably  below  the  standard  maintained  for 
passenger  lifte.  No  form  of  notice  or  warning  is  sufficient  to 
prevent  a  man  risking  his  life  if  it  will  save  him  a  little  stair 
or  ladder  work. 

The  two  main  types  of  lift  are  sheave-driven  and  drum- 
driven  respectively.  In  favour  of  sheave  driving,  Mr.  Marryat 
advances  the  possibility  of  using  more  ropes,  and  hence 
smaller  ropes  than  can  be  accommodated  conveniently  on 
drums.  The  rope  of  smaller,  diameter  and  the  laiger  diameter 
to  which  it  is  bent  on  sheaves,  as  compared  with  drums,  give 
longer  rope  Mfe,  and  the  speaker  cited  ropes  still  in  use  on 
sheave  lifts  after  1-5  years'  service,  whereas  drum-driven  ropes 
lasted  only  three  years  under  similar  conditions.  A  most 
important  advantage  of  sheave  driving  is  that  in  the  event  of 
over-running,  the  rope  tension  is  relieved  and  the  sheave 
slips  under  the  ropes  without  doing  much  damage.  With 
drum  drive  something  must  break,  since  the  ropes  are  driven 
ixisitively ;  to  reduce  the  risk  extra  safety  devices  are  needed, 
and  these  introduce  further  possibilities  of  trouble. 

The  most  favourable  an-angement  is  to  place  the  driving 
gear  at  the  top  of  the  well  and  use  a  sheave  just  spanning 
(diametrically)  the  distance  between  car  and  counterweight 
centres,  without  the  use  of  leading  wheels.  Tn  prevent  trans- 
mission of  noi.se  throughout  the  building,  the  bed-plate  of 
the  gear  should  be  heavy  and  stiff,  and  the  whole  mounted 
on  girder.9  isolated  by  nibber  blocks.  A  double  ceiling,  with 
asbestos  or  slag  packing,  may  be  used  over  the  well.  Archi- 
tects frequently  make  the  erection  and  maintenance  of  an 
efficient  and  reliable  lift  most  difficult  by  neglecting  to  consult 
engineers  as  to  the  head  room  and  pit  depth  required  in  the 
well.  Lift  w^ells  should  preferably  be  enclcsed  from  floor  to 
ceiling  on  each  landing.     In  any  case  this  should  be  done  on 

*  Many  years  ago  Ayrton  and  Mather  introduced  "trigger" 
coils  which  turned  quickly  through  180  deg.  for  the  purpose 
of  measuring  flux  densitie.-;  iu  air. 


the  counterweight  side.  Several  decorators  have  been  decapi- 
tated by  the  counterweight  when  working  over  the  top  of  a 
7-ft.  enclosure. 

Manufacturers  of  lifts  generally  counterbalance  the  weight 
<jf  car  and  attendant,  plus  40  per  cent,  of  the  maximum  load 
to  be  carried,  but  by  examining  the  actual  conditions  of  work- 
ing when  the  lift  luis  been  placed  in  commission,  50  per  cent. 
or  greater  energy  economy  can  frequently  be  cfl'ected  by 
altering  the  counterweight.  The  energy  required  to  start 
and  accelerate  exceeds  that  required  to  raise  a  well-balanced 
lift,  hence  marked  economy  can  be  cfl'ected  by  using  auto- 
matic lifts  or  by  employing  skilled  attendants  who  will  bring 
the  car  to  the  correct  floor  level  at  the  first  attempt.  Mr. 
Marryat  finds  that  modern  electric  lifts  cost  for  energy  about 
one-tenth  the  water  bill  of  an  equivalent  hydrauhc  lift;  and 
iu  Westminster  it  is  found  that  -50  electric  lifts  average  only 
1,060  units  energy  consumption  (each)  per  annum.  Even  a 
completely  automatic  electric  lift  costs  not  more  to  maintain 
than  an  hydraulic  one,  and  it  saves  the  attendant's  salary, 
which  is  about  five  times  the  total  maiutonancc  cost.  Rope 
renewals  form  the  most  expensive  part  of  the  upkeep  of  a 
good  lift,  and  the  labour  of  fitting  costs  about  as  much  as  the 
ropes  themselves,  hence  it  is  wise  to  use  the  best  material 
available.  Top-gear  needs  only  one-third  the  length  of  rope 
that  is  required  if  the  gear  be  fixed  at  the  foot  of  the  well. 
The  stranding  found  most  satisfactory  for  all-round  lift  work 
is  6/19  laid  round  a  hemp  core;  6/24  and  6/30  wear  through 
more  quickly,  but  the  greater  flexibUity  is  valuable  where 
small  sheaves  or  drums  are  used.  For  a  set  of  four  ropes  a 
breaking  strain  of  six  times  full  load  on  each  rox)e  may  be 
allowed ;  and  for  two  ropes,  a  similar  margin  of  seven  times. 

Compound-wound  motors  with  10  or  1.5  per  cent,  of  series  turns 
should  be  used  for  lift  driving,  rated  for  intermittent  work.  The 
rated  motor  horse-power  should  be  about  2i  times  the  net 
value  given  by  (lb.  out-of-balance,  fully  loaded)  X  (lift  ft. 
per  min.  /  33.000).  When  a  worm  wheel  is  used  consisting  of 
a  phosphor-bronze  or  gunmetal  rim  on  a  cast-iron  centre,  it 
is  vital  that" the  two  parts  be  thoroughly  secured;  if  the  rim 
comes  adrift,  or  if  its  teeth  wear  to  stripping  point  due  to 
defective  supervision,  all  safety  devices  are  cut  out  except  the 
dog  grips  on  the  car,  and  these  cannot  operate  since  the 
ropes  remain  taut. 

Safety  gear  can  and  should  be  used  to  a  greater  extent  on 
electric  lifts  than  on  any  other  type.  It  must  guard  against 
disaster  due  to  broken  ropes  or  over-running  at  either  end 
of  the  well,  and  it  must  avert  the  consequences  of  human 
carelessness,  folly  and  mischief. 

About  90  per  cent,  of  lift  accidents  are  due  to  there  being 
no  car  gate  or  inadequate  gate  locks.  A  car  gate  should 
always  be  provided,  and  in  all  cases  it  is  desirable,  and  in 
automatic  lifts  it  is  imperative,  that  electric  gate-locks  be 
used  of  such  construction  that  the  lift  cannot  be  used  till  all 
gates  are  electrically  and  mechanically  locked,  and  no  gate 
can  be  oi>ened  except  that  opposite  the  floor  at  which  the  lift 
is  standing.  A  really  good  lock  should  not  allow  the  door  to 
open  if  it  be  pulled  at  the  moment  when  the  car  is  passing 
in  its  travel  up  or  down  the  building.  Unless  gates  are  self- 
closing,  a  messenger  has  constantly  to  run  up  and  down 
rectifying  the  omi.ssions  of  careless  passengers;  the  economy 
of  an  automatic  lift  is  then  mostly  sacrificed.  Gates  which 
will  close  certainly  and  without  banging  can  best  be  built  on 
the  Continental  hinged  door  principle.  Two  15-in.  centre- 
closing  panels  can  be  opened  inwards  with  little  inconveni- 
ence in  even  a  crowded  car. 

The  points  requiring  special  attention  in  hft  inspection  are  : 
(1)  Adequate  lighting  by  day  and  night;  (2)  locking  of  all 
gates  imperative  before  the  lift  can  be  started ;  (3)  security 
of  locks  at  all  times  and  under  all  conditions  during  working; 
(4)  sufficiency  of  brake  power  and  effective  action  of  limit 
switches  which  should  not,  however,  be  reached  under  ordi- 
nary working  conditions;  (5)  adequacy  of  enclosure.  It  is 
highly  desirable  that  all  safety  devices  be  tested  periodically; 
they  should  not  be  left  idle  or  Hi-tended  from  the  time  they 
are  installed  to  the  moment  they  are  supposed  to  act.  The 
duties  of  maintenance  contractors  include  testing  all  safety 
devices  and  watching  wear  in  all  parts. 

After  the  war  we  may  expect  a  period  of  great  constructive 
advancement  marked,  in  the  lift  world,  by  the  perfecting  of  con- 
troller design,  simplification  of  the  automatic  lift,  and  co- 
operation between  architects  and  engineers  to  effect  standardi- 
sation. 


THE     DESIGN     OF     HIGH-PRESSURE 
DISTRIBUTION     SYSTEMS. 


By  J.  R.  BEARD,  M.Sc.,  A.M.I.E.E. 


{Abstract  of  pa/ier  read  before  the  Ixstitotion  OF  ELECTRICAL 

Exc.lXEERS,  December,  1915.) 

(Continued  from  page  831.") 

Econo)uical    Section    of    Mains. — Although    it    is   generally 

known  that  the  economical  cross-section  of  a  main  is  that  at 

which  the  .sum  of  the  annual  charges  and  the  value  of  the 

energy  lost  is  a  minimum,  it  is  seldom  that  any  practical  use 
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is  made  of  the  formula.  In  the  case  of  high-pressure  distri- 
bution systems,  at  any  rate,  the  results  are  commercially 
useful. 

The  annual  charges  which  have  been  taken  for  under- 
ground and  overhead  mains  at  various  voltages  are  shown 
in  fig.  1.  These  are  based  on  average  commercial  prices, 
allowing  interest  at  the  rate  of  5  per  cent,  per  annum,  and 
lU'preciation  at  2  per  cent,  for  underground  mains  and  3  per 
cent,  for  overhead  mains,  suitable  allowance  being  made  for 
trench  work  in  the  former  case  and  for  wayleave  charges  in 
the  latter.  With  compound  intereet  at  5  per  cent,  the  rates 
allowed  for  depreciation  are  sufficient  to  enable  the  under- 
ground mains  to  be  replaced  after  22i  years  and  the  overhead 
mains  after  17J  years,  allowing  a  scrap  value  of  20  per  cent, 
in  each  case.  In  the  case  of  overhead  mains  only  one  curve 
is  given,  as  up  to  20,000  volts  the  only  difference  is  in  the 
insulators,  and  this  is  so  small  that  it  is  usually  worth  while 
to  make  the  line  suitable  for  20,000  volts,  although  it  may 
only  be  intended  to  operate  it  at  a  lower  voltage. 

The  only  losses  which  are  important  enough  to  be  taken 
into  account  in  this  investigation  are  the  resistance  losses  in 
the  copper  conductors,  and  in  estimating  their  value  it  is 
necessary  to  take  account  of  the  effect  of  the  addition  of  the 
load  on  the  load  factor  of  the  system. 

A  system  has  been  taken  having  a  maximum  load  of  not 
less  than  50,000  Kw.  and  an  average  load  factor  of  50  per 


corresponding  r.m.s.  cuirent  would  be  1.25  times  the  average 
current.  Calculating  the  losses  on  this  basis,  and  taking  their 
value  as  0.25d.  per  unit,  the  annual  value  of  the  losses  per 
mile  of  S-phase  main  is  fO.000296  i,/a,  where  I  is  the  maxi- 
naum  current  in  amperes  and  a  is  the  cross-sectional  area  of 
the  conductor  of  each  phase  in  square  inches. 

By  adding  the  curves  of  annual  charges  and  value  of  los.ses 
for  mains  of  various  sizes  for  any  particular  maximum  cur- 
rent, a  curve  is  obtained  of  the  type  shown  in  fig.  4,  which 
refers  to  a  6,000-volt  underground  cable  required  to  deal 
with  a  maximum  current  of  lOO  amperes.  The  most  interest- 
ing feature  of  this  curve  is  that  the  most  economical  section 
is  not  very  definite;  it  is  actually  0.09  sq.  in.,  but  for  2i 
per  cent,  increase  in  the  total  annual  costs  the  section  can 
be  increased  44.5  per  cent.,  or  decreased  27.2  per  cent.,  the 
ccrresix>nding  figures  for  5  per  cent,  increase  in  annual  costs 
being  65.5  per  cent,  and  36.1  per  cent,  respectively.  It  fol- 
lows that  it  is  not  sound  practice  to  cut  the  section  of  mains 
too  fine,  more  especially  since  it  is  a  most  expensive  matter 
after  a  main  is  once  laid  to  increase  its  carrying  capacity  if 
this  should  prove  too  small. 

A  corresponding  curve  has  been  calculated  in  exactly  the 
same  way,  but  assuming  a  system  load  factor  of  only  40  per 
cent.  This  is  shown  dotted  in  fig.  4  and  gives  a  reduction  of 
only  2  per  cent,  in  the  most  economical  section  and  2  per 
cent,  in  the  minimum  total  annual  cost  per  mile,  compared 
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Fia.  1.  —  Annual   CoBt  per   Mile   of 

I  itereet  and  Depreciation  for  Various 

Types  of  3pha=e  Mains. 


Fia.  2. — Load  Carve  of  System  with  50  per 

cent.  Ldad  Factor,  and  Curve  of  Losfes  with 

a  Load  Factor  of  35  per  cent. 
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Fig    3.— Effect  of  Shape  of  Load  Carve 
on  R.M.S.  Current  and  Load  Fdctor  of 


cent.;  figures  which  fairly  closely  correspond  to  what  may 
be  expected  if  the  system  deals  with  the  general  demand  over 
a  reasonably  extended  area. 

In  fig.  2  the  full-line  curve  shows  the  assumed  load  curve 
of  the  typical  system  with  a  load  factor  of  50  per  cent.,  and 
the  dotted  curve  shows  to  an  enlarged  scale  the  shape  of  the 
corresponding  loss  curve,  which  has  a  load  factor  of  only  35 
per  cent.  Prom  an  analysis  of  the  fixed  and  running  charges, 
the  cost  per  unit  of  generating  these,  losses  at  the  power 
stations  can  be  calculated,  and  to  this  must  be  added  the 
fixed  charges  on  the  increased  capacity  of  the  distribution 
system  necessary  to  transmit  these  losses.  Since  the  power 
stations  can  seldom  be  located  at  the  exact  electrical  centre 


with  the  original  curve.  The  difference  between  the  two 
curves  is  so  small  because  the  reduction  in  the  number  of 
units  lost  at  the  lower  load  factor  is  nearly  balanced  by  the 
extra  value  of  the  losses  per  unit  due  to  the  lower  load  factor 
of  the  losses.     A  further  curve  has  also  been  added — shown 
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Fio.  4. — Combined  Annual  Cost  of  Interest,  Depreciation,  and 
Energy  Ixissca  per  mile  of  6,000-volt  Underground  Main 
carrying  a  Maximum  Load  of  100  amperes. 

of  gravity  of  the  load,  the  losses  have  to  be  transmitted,  on 
the  average  over,  say,  two-thirds  of  the  distribution  system 
and  should,  therefore,  boar  twf>-tliir<ls  fif  the  fixed  charges  of 
the  latter.  Taking  the  cost  of  tlie  dlMtribution  syetcm  as  two- 
thirds  that  of  tlie  power  stations,  the  value  of  resistance  losses 
on  the  typical  system  considered  is  about  0.25d.  per  unit. 

Since  trie  resistance  losses  over  a  given  time  are  propor- 
tional to  the  mean  square  of  the  current,  it  is  very  necessary 
in  calculating  them  to  take  account  of  the  shape  of  the  cur- 
rent load-curve.  For  the  typical  50  per  cent,  load  curve  given 
in  fig.  2  the  n.M.H.  current  is  1.18  times  the  average  current. 
Tlic  full  lines  in  fig.  3  show  the  extreme  valuofl  of  this  multi- 
plier for  different  load  fiictors,  and  the  dotted  line  the 
approximate  value*  for  the  usual  type  fif  load  curve;  corres- 
ponding extreme  and  usual  values  for  the  load  factor  of  the 
loBHOfl  are  also  indicated. 

On  the  syKtein  which  we  ore  oonsidering,  (he  load  factor 
"f  the  mains  over  the  whole  network  would  probably  average 
about  40  per  cent.,  and  if  will  lie  seen  from  fig.  3  that  the 


Fio.  5.— Most  Economical  Cross  Sections  of  3-Phase  Mains 
for  Various  Currents. 


iliain  ilcittcd  -U)  show  the  extent  l<>  which  the  ie«uit<s  are 
affect^xl  by  the  price  of  copper  and  lead.  The  original  curve 
corrwiKinds  to  basis  prices  of  £60  and  £15  per  ton  respec- 
tively, while  the  chain-<lotted  curve  corresponds  to  basis 
prices  of  £80  and  £20  per  ton.  fliis  shows  that  the  inlluence 
of  ordinary  variations  in  metal  prices  is  negligible. 

Hy  plotting  a  series  of  curves  similar  to  the  full-lino  curve 
in  fig.  4,  the  curves  shown  in  fig.  5  have  been  obtained.  The 
full  lines  in  fig.  6  give,  for  underground  and  overhead  mains 
at  viirioua  voltagivi,  the  most  econoniic;il  croas-sci'tion  for  any 
given  maxiiiiuin  current,  while  the  dotte<l  lines  show  the 
increase<l  cross-section  cornviiionding  to  5  per  cent,  extra 
annual  cost.  It  will  be  notioxl  that  np  to  11.000  volte  in  the 
ca«e  of  underground  mains,  and  up  to  '20.000  volts  in  the  C4jse 
of  overhead  mains,  the  voltinje  makes  no  differeni-e  to  the 
o<-(uioniioal  croHS-section ;  and  fnuii  fig.  1  it  will  l>e  seen  that 
(his  is  Iwvause  iM'tweon  those  limits  the  annual  charges 
hap|vn  to  differ  by  approximately  constant  quantities  which 
are  iiideix-ndent  of  the  croHS-sei'lion. 

To  show   how   the  economical  cross-sections  compare   with 
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BtH-tiona  settled  by  considerations  of  the  safe  canying-capacity, 
a  further  curve  has  been  plottetl  showing  the  carrying- 
capacity  of  armoured  3-core  li,000-volt  cable  on  the  basis  of 
the  rules  of  the  Verband  Doutschor  Elektrot*^ehniker.  As  the 
rules  refer  to  continuous  loads,  and  the  maximum  load  is 
usually  not  maintained  for  a  sufficient  time  to  heat  up  the 
cable  fully,  the  curve  has  been  plotted  on  the  assumption 
that  the  equivalent  heating  current  is  the  mean  between  the 
R.M.s.  current  and  the  maximum  current,  i.e.,  0.75  of  the 
maximum  current  in  the  present  instance  with  a  40  i>er  cent, 
feeder  load-factor.  Tlie  reiluction  for  voltages  up  to  11,000  is 
not  more  than  10  per  cent.,  but  unfortunately  no  figures  are 
available  at  present  for  30,0()O-volt  cables.  It  will  be  seen 
that  except  for  20,000-volt  cables  the  economical  section  gives 
an  overload  margin  of  as  much  as  100  per  cent,  in  nearly  all 
cases,  and  even  for  20,000-volt  cables  it  is  evident  that  a  con- 
siderable margin  exists,  so  that  it  is  quite  permissible  to 
settle  the  cross-section  of  mains  on  the  basis  of  maximum 
economy.  That  it  does  not  pay  normally  to  operate  cables 
at  the  maximum  current  density  allowed  by  heating-limite  is 
of  interest,  since  it  means  reduced  voltage-drop  jx-r  mile  and 
consequently  an  increased  radius  of  distribution  for  a  given 
voltage. 

From  the  series  of  cm'ves  used  in  determining  the  econo- 
mical sections  it  is  also  readily  possible  to  find  the  minimum 
annual  costs  of  interest  charges,  depreciation,  and  losses  per 
mile  of  main  for  given  maximum  cuiTents,  on  the  assump- 
tion that  the  economical  sections  which  correspond  to  those 
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3-Phase  Mains. 

currents  are  used.  If  an  allowance  for  repairs  is  added,  the 
resulting  figures  will  give  the  total  minimum  annual  cost  per 
mile  of  main,  thus  providing  a  definite  basis  on  which  the 
relative  economy  of  alternative  arrangements  of  mains  can 
be  determined.  The  cui-ves  in  fig.  6  have  been  obtained  in 
this  manner,  the  allowance  for  repairs  being  taken  as  a 
certain  percentage  of  the  cost  of  a  0.15  sq.  in.  main,  since 
repairs  consist  almost  entirely  of  jointing  and  labour  and 
their  cost  is,  therefore,  independent  of  the  cross-section.  The 
percentages  which  have  been  taken  are  1  per  cent,  for  under- 
ground mains  and  2  per  cent,  for  overhead  mains,  but  these 
must  only  be  looked  upon  as  approximations,  since  the  cost 
of  repairs  depends  on  so  many  conditions. 
{To    be   continutd.) 


THE  FRENCH  ELECTRICAL  INDUSTRY, 


The  hberation  of  the  country  from  the  Germanic  element  Ls 
felt  to  be  no  less  profoundly  necessary  in  Prance  than  in  Great 
Britain,  Italy,  and  Russia,  and  our  French  friends  have, 
therefore,  been  engaged  in  a  di.scussion  for  some  months  i>ast 
in  relation  to  the  best  methods  to  be  adopted  so  as  to  develop 
the  national  industry  in  connection  with  trade  in  the  home 
market  and  also  in  the  markets  of  the  world.  In  the  Lumiere 
Electrique  in  particular  many  pages  have  been  filled  with 
arguments  and  suggestions,  and  it  is  fitting  to  refer  to  these  at 
the  present  time,  although  the  task  is  somewhat  difficult  having 
regard  to  the  numerous  points  raised  in  the  course  of  the  dis- 
cussion. Let  ns,  however,  select,  by  way  of  a  beginning, 
the  important  question  of  laboratory  work,  and  in  doing  so 
we  cannot  do  better  than  reproduce  the  beautiful  words  which 
were  quoted  from  the  well-known  scientist,  M.  Pastern-,  in 
the  course  of  a  lecture  which  was  delivered  before  the  Con- 
eervatoire  des  Arts  et  Metiers  in  Paris  last  February.  The 
words,  which  were  uttered  by  Pasteur  as  far  back  as  1868, 
are  really  as  pathetic  as  they  have  proved  to  be  prophetic, 
and  they  are  particularly  applicable  to  the  electrical  engineer- 
ing industry.  "Take  an  interest,  I  implore  you,"  declared 
Pasteur,  "  in  these  sacred  abodes  which  are  designated  by 
the  expressive  name  of  laboratoi-y.  Ask  for  them  to  be  multi- 
plied and  embellished;  they  are  the  temples  of  the  future,  of 
riches  and  of  welfare.  It  is  there  that  humanity  grows,  be- 
comes stronger  and  better.  There  she  learns  to  read  in  the 
works  of  nature,  works  of  progress  and  of  hannony.  whilst 
her  own  works  [those  of  humanity]  are  too  frequently  those 
of  barbarism,  of  fanaticism,  and  of  destruction."  Again  quot- 
ing these  words,  M  J.  Violle,  discussing  the  future  of  the 
physical  lesources  of  France  in  Octolx'r,  stated  that  had  the 


suggestions  been  acted  uiKin  they  would  have  enabled  France 
to  have  paid  the  1871  war  indemnity  several  times  over  ia 
the  course  of  a  few  years. 

Applying  the  Pa.steur  theory  to  the  pixssent,  M.  Violle  sug- 
gests that  the  principals  of  the  large  Pi-cnch  works  should 
become  imbued  with  these  thoughts.  Without  laboratories 
there  would  be  no  invciitioms,  no  improvements  oven  in  the 
daily  methods  of  working.  The  directors  o£  the  financial 
institutions,  in  his  opinion,  .should  also  meditate  on  the  words 
and  combine  with  the  t<x!linical  men  to  secure  fi-uitful  results. 
But  the  high  banking  circles  have  often  exploited  the  taste 
for  exotic  investments  by  diverting  to  other  countries  con- 
siderable sums  which  they  have  refused  to  guide  into  the 
channels  of  national  industry.  Unfortunately,  the  French  do 
not  stand  alone  in  this  respect,  as  we  in  Great  Britain  know 
to  our  deep  regret  and  industrial  loss.  M.  J.  11.  Jacobsen, 
dealing  with  electiical  development,  in  November,  goes  even 
further  than  M.  Violle  in  the  matter  of  laboratory  work,  as 
he  suggests  that  from  the  standpoint  of  patriotism  and  pre- 
vision, it  might  be  expected  that  those  who  advised  capitalists 
would  support  services  d'eUiilcx  and  place  their  powerful 
organisations  at  the  disposal  of  national  industry,  as  well  as 
the  great  influence  which  they  exercised  upon  the  investment 
of  capital. 

Leaving  now  the  question  of  laboratoi-y  work,  wc 
next  come  to  the  problem  of  production.  M.  Jacobsen, 
who  has  followed  M.  Victor  Cambon  and  other  authors, 
fully  recognises  that  the  electrical  situation  in  France 
must  be  faced,  as  it  is  only  by  admitting  and  consider- 
ing the  difficulties  that  it  is  possible  to  propose  remedies. 
German  prosiserity,  as  he  states,  is  solely  based  upon  the  co- 
operation of  capital  and  industry,  and  only  such  co-operation 
in  Prance  will  enable  the  French  to  reach  as  high  a  stage  of 
development  as  that  of  Gennany— a  matter  which  is  of  the 
highest  imijortance.  But  the  author  is  a  little  afraid— and 
his  observations  in  this  direction  may  perhaps  be  peculiarly 
applicable  to  schemes  now  in  progress  in  Great  Britain — 
that  too  great  a  disposition  exists  to  form  new  groups  to 
assist  manufacturers  to  secure  new  markets  abroad  or  to  act 
as  substitutes  for  these  firms  abroad.  In  his  opinion,  the 
French  should  guard  themselves  against  the  creation  of  new 
groups  under  existing  conditions,  as  the  multiplicity  of  organi- 
sations leads  to  a  too  great  division  of  effort.  Various 
organisations  already  exist  for  export  purposes  which  only 
require  to  be  modified  so  as  to  reach  a  definite  programme 
which  would  ensure  success,  whereas  new  associations  would 
have  to  overcome  the  difficulties  which  the  present  organisa- 
tions have  been  confronted  with  and  have  surmounted.  In 
fact,  M.  Jacobsen  seems  disposed  in  favour  of  some  definite- 
combination  to  which  all  parties  would  adhere,  and  presum- 
ably this  would  be  subdivided  into  sections. 

Having  established  this  point  to  his  own  satisfaction,  M. 
Jacobsen  expresses  himself  definitely  against  the  question- 
of  the  export  trade  forming  the  starting  point  of  development. 
Exports,  he  declared,  are  simply  a  result  of  intensive  rational 
production,  the  first  effect  of  w-hich  is  to  enable  makers  to 
reduce  prices  in  the  home  market  and  to  wholly  supply  the 
needs  of  the  home  market,  so  that  foreign  competition  is 
driven  out.  An  industry  which  has  reached  this  position  has 
attained  to  siich  importance  that,  in  the  words  of  the  author, 
it  is  automatically  approached  by  the  local  export  commission 
agents,  and  then,  as  a  consequence,  it  is  approached  by  the 
representatives  or  agents  abroad.-  Indeed,  the  continuous 
development  of  the  industry  has  given  i-i.se  to  over-pro<luction, 
which  enables  the  firms  to  respond  to  the  demands  of  ex- 
porters and  thus  tends  to  the  distribution  abroad  of  the 
machinei7  and  plant.  We  fear,  however,  that  expei-ience 
would  .scarcely  fit  in  with  this  theory  of  automatic  expansion 
abroad.  M.  Jacobsen  nevertheless  is  on  safer  ground  when 
he  contends  that  the  French  electrical  firms  do  not  attach 
sufficient  importance  to  applications  from  merchant  houses, 
seeing  that  some  of  them  in  the  past  have  purchased  in 
Prance  German  machinery  for  ex[X)rt  to  South  America.  This 
proves,  in  his  opinion,  that  the  condition  of  intensive  rational 
production  has  not  been  fulfilled,  and  that  the  French,  there- 
fore, were  not  ready  to  export;  but  he  overlooks  the  fact  that 
the  Teutonic  plant  might  have  been,  and  in  all  probability 
was,  offered  at  the  so-called  slaughter  prices,  which  would 
commend  themselves  to  merchants  who  never  took  national 
sentiments  into  consideration  in  business  transactions.  At 
any  rate,  the  author  returns  to  his  contention  of  success  being 
founded  upon  the  co-operation  of  capital  and  industry,  with 
the  addition  of  the  condition  that  it  is  necessary  to  grant  long 
credits. 

If  we  now  come  to  more  sohd  ground — ground  w-hich  is 
common  alike  to  French  and  British  finns — it  is  mentioned 
that  the  whole  of  the  country  is  interested  in  the  industrial 
side  of  the  question  as  well  as  the  financial  side.  The  financial 
yield  of  w-ell-organised  industrj',  M.  Jacobsen  remarks,  is- 
rauch  greater,  at  least  for  the  capitalist,  than  the  best  Gov- 
ernment loan ;  he  has  obviously  in  view  certain  German  firms. 
It  is,  therefore,  regrettable  that  the  French  banks  do  not 
more  frequently  devote  money  to  industry.  This  is  due  t<> 
the  circumstance  that  the  i.s.sue  of  a  Government  loan  is  much 
more  advantageous  to  a  bank  than  the  emission  of  industrial 
shares  under  normal  conditions;  but  if  the  profits  realised  by 
the  banks  on  foreign  loans  were  reduced  the  banks  would 
naturally  turn  to  industry.  It  is  here  that  the  author 
raises  the  problem  of  financial  support  being  given  to  labora- 
toi-y-  investigation,  to  which  referena;  has  already  been  made. 
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He  adds,  however,  that  if  the  banks  were  to  assist  in  the 
development  of  the  industry  the  financial  yield  would  be 
equally  as  important  as  that  appertaining  to  the  flotation  of 
foreign  loans.  M.  Jacobsen  also  submits  that  the  plain  co- 
operation of  finance  and  industry  alone  cannot  solve  the 
problem  of  industrial  expansion,  and  he  proceeds  to  discuss 
the  part  which  must  be  played  by  the  staft  and  the  workmen 
in  this  direction,  quoting  from  M.  Cambon  and  M.  Vogt  as 
to  the  necessity  for  granting  greater  facilities  for  the  improve- 
ujent  of  the  technical  education  of  the  men  and  the  appren- 
tices, the  latter  of  whom  should  be  adequately  remunerated 
as  soon  as  they  become  useful  to  their  employers.  We  will, 
however,  refrain  from  dealing  further  with  this  matter  on 
the  present  occasion,  particularly  as  the  labour  problem  in 
France  had  assumed  a  grave  aspect  before  the  war,  and  will 
become  still  graver  when  peace  has  been  proclaimed  owing  to 
the  increased  scarcity  of  workmen,  from  which  France  has  been 
suffering  for  some  years  past. 

One  more  matter  may  be  raised  in  conclusion.  It  was 
brought  forward  by  M.  R.  Legouez,  and  relates  to  a  commer- 
cial question  :  the  prevention  of  fraud  or  the  passing  off  as  of 
French  manufacture  goods  made  in  other  countries,  the  chief 
aim  being  against  enemy  countries.  M.  Legouez,  starting 
from  the  premise  that  French  consumers  may  be  expected  to 
give  preference  to  national  products  so  as  to  develop  national 
industries,  recommends  electrical  manufacturers  to  follow  the 
example  of  the  Federation  of  Producers  of  Ironmongerj'  and 
of  a  second  federation  by  the  adoption  of  a  characteristic 
trade  mark.  These  federations  have  introduced  a  trade  mark 
in  the  form  of  an  oval  ring,  in  the  centre  of  which  appears 
the  word  "  France  " ;  in  the  upper  portion  is  the  name  of  the 
trade  organisation  or  chambre  syndicale,  and  in  the  lower 
part  is  the  name  of  the  class  of  products  protected  by  the 
trade  mark,  together  mth  the  particular  number  allocated 
to  each  firm  using  a  trade  mark.  It  is  assumed  that  the 
adoption  of  this  form  of  trade  mark  would  be  a  guarantee 
of  nationality,  and  that  it  would  prevent  fraud.  We  learn 
from  another  source — not  French  on  this  point — that  the  idea 
of  the  French  promoters  of  the  scheme  is  to  secure  the  general 
use  of  the  trade  mark  in  that  country,  that  it  is  desired  to 
bring  the  trade  mark  under  the  control  of  one  huge  combina- 
tion of  associations  for  this  purpose,  capable  of  proceeding 
legally  against  any  infringements  from  any  source  whatever, 
and  that  legislation  would  be  necessary  to  secure  the  execu- 
tion of  the  whole  of  the  programme.  With  these  observations 
we  leave  the  French  industi-y  for  the  present,  only  remark- 
ing that  the  trade  mark  idea  has  found  commendation  also 
at  the  hands  of  an  Italian  contemporan,-. 
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The  Metric  System. — The  Standard  states  that  the 
idported  decision  of  the  "S^ath  German  Cotton  IndostrialB," 
which  is  the  principal  body  cantroUins  the  cotton  industry  in  the 
Central  Empires,  to  abandon  English  stantjards  of  measurement 
in  yarn  counts  for  the  metric  system  is  entirely  satisfactory  to  the 
growing  multitude  of  British  manufacturers  and  merchants  who 
aivocate  the  adoption  by  the  British  Empire  of  the  metric  system 
of  weights  and  measures  and  a  decimal  system  of  coinage. 
Qaimany,  when  she  tried  tj  steal  our  cotton  industry,  was  forced 
to  use  our  measurements  at  first.  The  abolition  of  British 
standards  of  measurement  in  Germany  only  matters  to  us  at  the 
m3ment  so  far  as  it  may  give  her  an  advantage  in  export  trade 
with  neutrals,  and  she  has  no  cotton  to  spare  just  now  for  that : 
but  it  will  be  a  factor  for  serious  consideration  after  the  war. 
Linen  manufacturers  and  silk  spinners  in  Germany  are  following 
suit. 

Reform  of  our  coinage,  weights,  and  measures  on  a  decimal 
basis  is  one  of  the  objectives  of  the  British  Manufacturers'  Associa- 
tion, which  ha»  been  formed  to  urge  upon  the  Government  the 
necessity  of  making  adequate  preparations  for  trade  competition 
with  Germany  after  the  war.  A  representative  of  the  Stumldril  was 
informed: — "We  feel  that  the  introduction  of  the  metric  system 
into  the  British  Empire  in  its  entirety  is  one  of  the  most  urgent 
needs  of  British  commerce.  The  change  will  be  so  colossal,  how- 
ever, that  we  feel  that  the  appointment  of  a  Minister  of  Com- 
merce, whose  duty  it  would  be  to  deal  with  such  far-reaching 
problems  as  this,  must  come  first.  The  advantages  to  be  gained 
are  si  indisputable  that,  apart  from  the  cost  and  temporary 
itDonvonience  of  the  change,  there  is  surely  no  serious  case 
agiinst  it.  The  metric  system  is  very  easily  learned,  and  people 
accustomed  to  cabnlate  in  acres,  feet,  inches,  bushels,  and  gallons 
can  adapt  themselves  very  ((uickly.  The  saving  of  time  in 
marketing  and  clerical  work  would  be  enormous.  Coinage  reform 
could  come  later,  and,  more  gradually,  as  tlio  presrnt  coinage  was 
called  in,  but  the  extensive  use  of  paper  money  dun  to  the  war 
would  mak'3  the  coming  year  a  particularly  favourable  time  for 
the  change,  and  our  iatimato  alliamn  with  I'ranco  in  an  additional 
reason  for  adopting  a  decimal  syHtoni  of  monetary  calculation 
now.  In  the  era  of  strenuous  commercial  competition  which  is 
certain  to  follow  the  war  wo  shall  bo  greatly  handicapi>od,  as  we 
have  been  in  the  post,  by  the  retention  of  weights  and  measures 
which  are  not  used  outeitlc  the  British  L^mpirc. " 
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